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BBenenue

JlaHHBII TOKYMEHT MpeNCTaBIseT cOO0i onucanne uHTepdeiica mporpaMmmMupoBanus npuinoxenus (API)
cuctembl OpenSCADA.

OpenSCADA 310 npoekt oTkpeiToil SCADA-cucTtemMbl MOCTPOEHHON 1O MOAYJIBHOMY NpuHLUIY. B
JIOKYMEHTE COJAEPKHUTCS HCUepIbIBalolllee ONMCAHWE BHYTpPEHHEW apxuTekTypbl cucteMbl OpenSCADA.
Kpome uHdpopmanuu 00 apXUTEKTyphl MPEIOCTABISAIOTCS CIPaBOYHBIE AaHHBIE [0 METOJAaM U aTpuOyTram
00BEKTOB CHCTEMBI.

JIoKyMEeHT mpeaHa3HaueH )i IPOrPaMMHUCTOB JKeJIaoMmuX pa3ooparbes B apxutrektype OpenSCADA u
pa3pabateiBaTh pacmupenus st He€. JJoKkyMeHT He MpelHa3HauyeH NS MOJIb30BAaTeNeii U WHTErpaTopoB
OpenSCADA!

Jns moHuMaHus JOKyMeHTa TpeOyercss 3HaHMe KoHuenuuu OO0bekTHO OpHEHTHPOBAHHOTO
[TporpammupoBanust (OOIl) um yHUBEpCaTbHOTO SI3bIKA MOJETUPOBAHHUS TMPOTPAMMHOTO OOecCIeUeHuUs
(UML), a i1 BO3MOXHOCTM M3y4eHHS KMCXOJHOTO KoJa TpoekTa TpeOyeTcss 3HaHUE s3bIKa
nporpammupoBanusi C++. Kpome TOro, B JOKYMEHTE COJEPKHUTCS YIOMHHAHHUE O TEXHOJIOTHUSAX:
pensiuronnsie b/[, XML.
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1. BayTpennsis ctpykrypa, API cuctembr OpenSCADA.

C uenpr0 HAIJSIIHOTO M JOCTYIHOI'O BOCHPHUATHS apXUTeKTyphl cucteMbl OpenSCADA B nenom Ha
puc.l. m3obOpaxkeHa cratudeckas nuarpamma kiaccoB cuctreMbl OpenSCADA Ha yHUBEpPCaIbHOM S3BIKE
monenupoBanus (UML). Mcxonsa u3 nuarpammsl BUaHO, 9Tto cuctema OpenSCADA conepXUT MOLyJIbHBIE
MOJACUCTEMBL:  «ApxuBb», «ba3sl  JgaHHBIX», «TpaHcnopTe», «TpaHCHOPTHBIE  HIPOTOKOJIBIY,
«ITonb3oBatensckue uHTEpdeiics», «COop naHHbIX» U «CHeuuanbHble», a TaKXkKe MOJCHCTEMBI:
«be3zonacHocTe» U «YmpaBieHue MmonynasMm». Ha auarpaMMe HariasgHO NIpPEICTaBIECHbI B3aUMOCBSI3U
MEXy MOJLYJIbHBIMU MTOJACUCTEMAMHU U MOAYJISIMU COOTBETCTBYIOLIUX TUIIOB.

.
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Obugue obaxmei
IModcucmems wEa36 dannbixs i TUser l—:=-| TGroup
1 41
TSecurity
IModcucmemsa nEE30MaCHOGTES |
FY Y 1 Ty i 4 1
p{TModule |—+{TSubsYS | TSYS
IModcuomems « TDa RGO DML L & & [ Y YN
# TProtocol £ OpenSCADA
1.[ 1
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IMod cucmems « TDSHCNODTIHLIE MOOTIONDNL S
TUI £
1 TUIS TModShedul i
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2 o
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Puc. 1. Cratnueckas quarpaMma KjiaccoB
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2. O06mas crpykrypa cucrembl. MoayabsHocTh (TSubSYS,
TModule)

Kopnewm, ot kotoporo crpoutcst Bcsi cuctema, sisisiercs 00bekT TSYS. Kopenb comepuT moicucTeMbl
(TSubSYS). IMoacuctembl MOTYT OBITH: OOBIYHBIMU M MOAYJIBbHBIMU. OTIUYME MOIYIBHBIX MOJICUCTEM
YEeTKO TIpociexkuBaeTcs Ha puc. l. Tak, MOIynapHBIE TOACHCTEMBI O00S3aTEIBHO COAEPIKAT CIHUCOK
MoayiabHbIX 00bekTOB (TModule), nampumep moacuctema apxuBbl TArchiveS comepXUT MOIyJIbHBIS
o0wexThl TTipArchivator. B Toxxe Bpemsi 00bIYHas MOJCHCTEMa TaKUX OOBEKTOB HE COAepKuT. Hampumep
nojacuctema 6e3omacHoctu TSecurity (puc.2).

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

(2] o]

F\\Cnm.' nod cLCmeM

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

ModyneHBID cnod

-

Puc. 2. Uepapxuueckas ctpykrypa cuctemsl OpenSCADA.

B npornecce nannmanmuzanuu kopHs (TSYS) onpenensercs rmodanbHas nepemennas SYS. [lepemennas
SYS MoxeT wucmonb30BaThCsl A NPSAMOro OOpamieHus K KOPHIO CHCTEMBI U3 Jr00oro e€ ysia.
Wuunmanusanys KOpHsS BBIMOJIHAETCS €AMHOXKIbI U3 TJIaBHOM BhI3bIBaromiel ¢yHkuuu. [locne 3amycka
yIpaBJIEHUE 3aXBaThIBACTCA OOBEKTOM CHUCTEMBI J0 OCTaHOBKH. KOpHEBOW OOBEKT KOHLEHTPUPYET BCe
obmecucreMubie pyHkmun cuctemsl OpenSCADA.

[Iponomkennem kopHeBoro ooOwekta (TSYS), BemMomHAMOMEro ¢GyHKIUKA OOCTY)KHBAaHUS IOTOKA
CUCTEMHBIX COOOIIeHHH, BbBICTymaeT 00BeKT TMess. OOBEKT JOCTYNEH MOCPEACTBOM TJI00aIbHOU
nepeMeHHoOi Mess, KOTOpas WHHIMATH3HPYETCS KOpHEM cHCTeMbl. OOBEKT COACPKUT (QYHKIUH
KOAMPOBAHUS, IEKOAUPOBAHUS U JTOKAIU3AIMHA COOOIICHUN.

B mnoncucremax (TSubSYS) peanusyrorcs GyHKIMKA XapakKTepHBIE IS KaXIAOW TOJCHUCTEMBI
WHAMBHUIYalIbHO, C OOLIUM [ BCEX MOJCUCTEM JocTynoM, d4epe3 o0bekT TSubSYS. MonynbHas
MOJICUCTEMA MMEET BO3MOXKHOCTh PACHIMPATh (YHKIIMOHATHLHOCTh MOCPEACTBOM MoayJiel. Jlis 3Toi nenu
MOJ1yJIbHAs MOJICUCTEMA MPEJOCTABISET TOCTYI K MOAYJISIM CBOETO THIA B BHJI€ MOJYJIbHBIX OOBEKTOB.

Moaynb — cocTaBHasi 4acTh MOJYJIBHOHM mojcucTeMbl. B oOmiem, /Ui BceX MOAYNEH U UX TOACUCTEM,
MOJyJIb TpenocTaBisgeT MH(pOpMaLni0 0 cede, CBOEM MPOUCXOKACHUU U IKCHOPTHUPYEMBIX (YHKIIHSIX.
OTnenbHO B3ATHIH MOAYJIb peaan3yeT GYHKIHMOHAIBHOCT B COOTBETCTBUHM CO CBOUMH MOTPEOHOCTAMM.
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2.1. KopneBoii 00bekT cuctemsl (TSYS)

‘HacnenyeT: ‘T CntrNode. ‘

/laHHbIE:
WNHpopmannoHHbIe IEPEMEHHBIE TPOrPAMMBI:
* PACKAGE LICENSE — JIuueHn3us pacnpocTpaHeHHsI IPOTrpaMMBbl
* PACKAGE DESCR — Kpatkoe onucaHue nporpamMmmbl
* PACKAGE AUTHOR — ABTOp nporpamMmmsl
* PACKAGE SITE — Web cailT noaaep>KKu nporpaMmbl

AnmapaTHO HE3aBUCUMBIC THITHI DJIEMEHTAPHBIX TaHHBIX:
* §i8§ — 3HAKOBOE LIeJIOE, OJMH OailT;
* s5il6 — 3HAaKOBOE 1IeJI0e, 1Ba OalTa;
* si32 — 3HAKOBOE 1IeJI0€, YeThIpe OaiiTa;
* 5i64 — 3HAKOBOE IIEJI0C, BOCEMb OaliT;
* ui8 — 0e33HaKOoBOE 1IeJIOe, OUH OaNT;
* uil6 — 0e33HaKOBOE IIeJI0e, IBa OaiTa;
* ui32 — 0e33HaKOBOE IIeJI0e, YEThIpe OaiiTa;
* ui64 — 0e33HaKOBOE I1IeJI0€, BOCEMb OaMT;

Crioco6bl KOaUPOBaHMS CUMBOJIBHBIX TTociienoBareabHocTel (enum — TSYS::Code):
* PathEl — >nemeHT nyTH (cumBodbl: /' 1 '%' k Bugy '%2f");
* HttpURL — anpec 6pay3zepa (http url);
* Hitml — cnenmanbHBIX CUMBOJIOB JUIs HCIIOJIL30BaHMs B html;
* JavaSc — cUMBOJIOB KOHIIa cTpoKu A JavaScript;
* SQL — 3nauenusa SQL-3anpocos;
* Custom — BbIOOPOYHOE KOJUPOBAHHUE YKA3aHHBIX CUMBOJIOB;
* base64 — Mime xoaupoBaHue B cTaHaapTe Base64;
» FormatPrint — KoaupoBaHHe/3KpaHUPOBaHUE 3JEMEHTOB (opmatupoBaHus ans (QyHKUIUN
Bpoze “printf”;
* ID — KoaupoBaHue uaeHTU(HUKATOPOB y3JI0B.
* Bin — KoaupoBanue OMHapHBIX TaHHBIX B TEKCT U 0OPATHO.
* Reverse — MHBepcus nopsiika CHMBOJIOB B CTPOKE.

Buner npencraBnenus nenoro B pyakmusx TSYS::int2str() u TSYS::112str() (enum — TSYS::IntView):
* Dec — necsaTHYHOE;
* (Oct — BOCBMEPUYHOE;
* Hex — mecTHaaUAaTepUIHOE.

Crangaptabie kozbl omnOok B cucteme OpenSCADA (enum — TSYS::Errors):
* DBInit (1) — Ommbka nannuanuzanuu bJI;
* DBConn (2) — Ommbka noakmtoueHus K b/I;
* DBInernal (3) — Buytpenns ommbka b/l;
* DBRequest (4) — Ommbka B 3ampoce k bJ;
* DBOpen (5) — Ommbka oTkpsITHs BJ1;
* DBOpenTable (6) — OmmbOKa OTKPBITHS TaOIUIIBI;
* DBClose (7) — Ommbka 3akpbitust b/1;
* DBTableEmpty (8) — Tabmuua B]] mycra;
* DBRowNoPresent (9) — 3anuch B TaOIUIIE OTCYTCTBYET.

IIa0JioHbI:
* 7O FREE — 3nauenue cBobogHoro oobekra (NULL).
* STR BUF LEN — CrannmapTHas TMHa cTpoKOBEIX Oydepor B OpenSCADA (3000).
» STD WAIT DELAY — CraHmapTHBIM KBaHT BpeMEHH HUKJIOB oxxuaanus (100mc).
o STD WAIT TM — CranaapTHbII HHTEpBal 0KUAHUS COOBITHSL.
*  func__ — IlonHoe uMs BbI3bIBaIOIIEH (YHKIIHH.
* vmin(a,b) — OnpeneneHre MUHUMAIBHOTO 3HAYCHHUS.
* vmax(a,b) — OnpenerneHne MaKCUMaIbHOTO 3HAYCHUS.
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IMy6an4yHbIe METOABI:
o TSYS( int argi, char **argb, char **env ); — NHUIMAIU3UPYIOMUA KOHCTPYKTOP.
* int start( ), 3amyck cucteMbl. DyHKIMS 3aBEPUIACTCS TOJIBKO C 3aBEPIICHHEM PAaOOTHI CUCTEMBI.
BosBpamaercst ko Bo3Bpara.
* void stop( ); — KomaHa OCTaHOBKH CHCTEMBI.
* int stopSignal( ); — Kop Bo3Bpara B cilydae 0OCTaHOBA CUCTEMbI. MOXKET MCTOIb30BAThCS KaK MPHU3HAK
«OcCTaHOB CHCTEMBI» Pa3IMYHBIMU MOJACUCTEMAMHU.
 string id( ); — VneHTHUUKATOp CTAHIIHH.
* string name( ); — JlokanTu30BaHHOE UMsI CTAHIIMH.
* string user( ); — CHUCTEMHBIH MOJIb30BaTEIb OT UMEHU KOTOPOTO 3aITyI[eHa CUCTEMA.
* void list( vector<string> &list ); — CHHCOK TOJICUCTEM 3apETUCTPUPOBAHHBIX B CUCTEME.
* bool present( const string &name ); — IIpoBepka Ha HaJIMYUS YKa3aHHOW MOJCHCTEMBI.
* void add( TSubSYS *sub ); — JloGaBieHHEe/pETUCTPALIHS IOJACUCTEMBI.
* void del( const string &name ); — Y naJIecHHE TTOJCUCTEMBI.
* AutoHD<TSubSYS> at( const string &name ); — IlonkioueHne K yka3aHHON MOJICUCTEME.
* AutoHD<TUIS> ui( ); — llpsmoit noctyn k noacucreme «Ilonb3oBarensckrue nHTEpdENCHI.
* AutoHD<TArchiveS> archive( ); — Ilpsimoii 1ocTyn K HOACUCTEME « APXUBBDY.
* AutoHD<TBDS> db( ); — Ilpsimoii noctyn k noacucreme «bas3bl JaHHBIX».
* AutoHD<TControllerS> daq( ), — Ilpsamoii noctyn k nmoacucteme «CO0p JaHHBIX».
* AutoHD<TProtocolS> protocol( ); — Ilpsimoii noctym k nmoacucreMe «IIpoTokomb).
* AutoHD<TTransportS> transport( ); — Ilpsimoit noctyn k moacucteme « TpaHCTIOPTHI».
* AutoHD<TSpecialS> special( ); — Ilpsimoii noctyn k noacucreme «CrieuanabHbIe.
* AutoHD<TModSchedul> modSchedul( ); — llpsmoii nOoCTynm K TOJACHUCTEME «YTIPABJICHHE
MOJYJISIMUY.
* AutoHD<TSecurity> security( ); — Ilpsimoit noctyn k nojacucreme «bezonacHOCTbY.
» string workDir( ); — Pabo4as TMpeKTOpHs CTAaHIUH.
* string icoDir( ); — Jlupexropust ukoHok OpenSCADA.
* string modDir( ); — dupextopus moayneir OpenSCADA.
* void setWorkDir( const string &wdir ); — Y cTaHOBKa paboueil TUpEeKTOPUH CTaHIIMU.
* void setlcoDir( const string &idir ); — Y ctaHoBka nupektopuu HKOHOK OpenSCADA.
* void setModDir( const string &mdir ); — Y ctanoBka aupexropuu moayineit OpenSCADA.
* string cfgFile( ); — Vms xoHuUrypaunoHHoro Qaiiiaa CUCTEMBI.
* XMLNode &cfgRoot( ); — Pa3o0OpanHas cTpykTypa KOHPUTypamroHHOTO (haitna.
* string workDB( ); — Ilonnoe ums paboueit /1.
» string selDB( ); — BwiOpannas BJl. cnionb3yercs muist n30upaTenbHOU 3arpy3ku u3 ykasanHoit bJI, B
noacucteme «bJI».
* bool chkSelDB( const string& wDB ); — ®OyHKUUS TPOBEPKH Ha COOTBETCTBHE ykazaHHOWU bBJ[
<wDB> BpiOpanHoii B selDB( ).
* void setWorkDB( const string &wdb ); — Y cTaHOBKa MOJIHOTO UMeHH paboueii B/I.
* void setSelDB( const string &vl ); — ¥YcranoBka BeiOpanHo#t b]l s n3buparenpHOM 3arpy3KH.
* bool saveAtExit( ); — llpuznak — «CoxpaHsATh KOH(UTYPALIUIO CUCTEMBI IIPU BBIXOJIE».

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

* int savePeriod( ); — IlepnoIuIHOCTh aBTOMAaTHYECKOTO coXpaHeHusl craHiuu B b]l (cekynn).

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

 string optDescr( ); — Jloxanu3oBaHHas MOMOINb TIO OIIMSIM KOMAaHIHOW CTPOKH W TIapameTpam
KOH(UTYpaloHHOTO (aiina.

* static void sighandler( int signal ); — ®OyHKUMS CTaHIAPTHOTO OOPaOOTYMKA CUTHAJIOB CUCTEMBI B
L[EJIOM.

* unsigned long long sysClk( ); — PacuérHas yactoTa mpoleccopa Ha KOTOPOM (QYHKIIHOHUPYET
cuctema (I'm).

* void clkCalc( ); — Pacuér wacToThl mpoleccopa Ha KOTOpoM paboTaeT cucrema. BbI3biBaercs
MEPUOJUYECKH JJIsI CACTEM C MEPEMEHHOM YaCTOTOM IMpoILeccopa.

* unsigned long long shrtCnt( ); — DyHKIUS 3aMepa MaJbIX HHTEPBAJIOB BPEMEHH 10 CYETUHUKY TAKTOB

nporeccopa. Bo3BpaiaeT 3HaueHHE CUETYMKA TAKTOB MIPOIECccopa.
* static long HZ( ); — Bpemst cHCTEMHOTO THKa MPoIeccopa.
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* static long long curTime(); — Texyiiee Bpemsi B MUKpoceKyHaax ¢ Haudaza 3moxu (01.01.1970).
 static void taskSleep( long long per ); — ®OyHKIMSA 3achIllaHUs TOTOKA IO CETKE aOCOJIIOTHOTO
BPEMCHH C IIEPUOJOM <per> B MUKPOCCKYHJaX.

* static bool eventWait( bool &m_mess r_stat, bool exempl, const string &loc, time t time = 0 ); —
OyHKIMA OXKHUIAHUS cOOBITUS <exempl> s mepeMeHHONW <m_mess r stat> B TEYEHHUU YKa3aHHOTO
MHTEpBajia BpeMEHU <time> Jyisi uCTOYHuKa <loc>.

* static string int2str( int val, IntView view = Dec ); — IlpeoOpa3oBaHue 11€JI0r0 3HAKOBOTO B CTPOKY
BUIA <view>.

* static string uint2str( unsigned val, IntView view = Dec ); — IIpeoOpa3zoBanusi 11e10T0 6€33HAKOBOTO B
CTPOKY BHJA <view>.

o static string [2str( long long val, IntView view = Dec ); — IlpeoOpa3oBanusi JUIMHHOTO I€JIOTO

(646uT) B CTpOKY BHIA View.

e static string real2str( double val, int prec = 15, char tp = 'g"' ); — IlpeoOpa3zoBaHus BEIIECTBEHHOTO, C
TOYHOCTBIO <prec> 3HaKOB U TUIIOM <tp>, B CTPOKY.

* static double realRound( double val, int dig = 0, bool toint = false ); — OKpyrieHHe BEIIECTBEHHOTO
qrcia 10 yKa3aHHOTO 3Haka <dig> rmociie 3amsiToil ¢ BO3MOXKHOCTBIO MPE0Opa3oBaHMs K IIETIOMY ITOCIIe
OKpyrJyieHus <toint>.

* static string addr2str( void *addr ); — Ilpeobpa3oBaHue ajpeca B CTPOKY.

* static void *str2addr( const string &str ); — IIpeoOpa3oBaHue CTPOKH B aJipec.

* static string fNameFix( const string &fname ); — IlpeoOpa3oBaHrne OTHOCUTEIHHBIX UMEH (ailsIOB K
a0COTIOTHBIM.
 static string strNoSpace( const string &val ); — VYnanser w3 UCXOAHON CTpoku <val> myctbie

CHMBOJIBI B Ha4ajI¢ U B KOHIIC.

* static string strSepParse( const string &path, int level, char sep, int *off = NULL ); — Pa30op cTpoku
<path> Ha cocraBisrONIINe, OTIACIEHHBIE Pa3AETUTEIBHBIM CHMBOJIOM <Se€p>, HAuWHAs CO CMEIICHUS
<off> M KOHTPOJUTHPYS CMEIIIEHHE KOHIIA AJIEMEHTa B HEM-KeE.

* static string pathLev( const string &path, int level, bool encode = true, int *off = NULL ); —
Brinenenue snemenToB mytn <path> ¢ BO3MOXHOCTHIO UX JEKOJUPOBAHUS, HAYMHAS CO CMeIIeHus <off>
Y KOHTPOJUTUPYS CMEIICHUE KOHIIA 3JIEMEHTa B HEM-IKE.

* static string path2sepstr( const string &path, char sep = "' ); — IlpeoOpa3oBaHue MyTH B CTPOKY C
pa3agenuresieM <sep>> dJIEMEHTOB.

» static string sepstr2path( const string <&str, char sep = "' ); — IlpeoOpa3oBaHHE CTPOKU C
pa3aenuTeieM <sep>> dJIEMEHTOB B IIyTh.

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

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

* static string strMess( const char *fmt, ... ); — ®dopmupoBaHHE CTOKM TO MmabMoOHy <fmt> u
aprymMeHToB. Peann3oBan Ha ocHOBe printf.

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

 string strUncompr( const string &in ); — JIeKOMIIpecCcusi CTPOKHU <in>.

ITy0niu4HbIe aTpHOyYTHI:

* static bool finalKill — Tlpusnak «®DPuHaTBHOE pa3pyleHHe OO0BEKTOB». Mcmomp3yeTrcs ist
NPUHYIUTETHLHOTO OTKIIIOYEHUS 3a0JJOKMPOBAHHBIX 00BbEKTOB Ha (PMHAIBHON CTA UK BBHIKITIOUEHHS.

* const int argc — CU€T4rK apryMEHTOB KOMAaHIHOW CTPOKH.

* const char **argv — bydep apryMeHTOB KOMaHIHON CTPOKHU.

* const char **envp — YKa3areib Ha CIIHCOK ITAPaAMETPOB OKPYKEHHSL.
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2.2. OobekT coodmennii cucrembl (TIMess)

Jlannbie:
Turnbr (ypOBHI/I) coobmenuit (enum — TMess::Type):

* Debug — otnanka,

* Info — undopmanus;

* Notice — 3aMeUaHuE;

* Warning — npeaynpexeHue;

e Error — ommuOka;

* Crit — KpUTHYECKasi CUTYyallus;

* Alert — tpeBora;

* Emerg — aBapusl.

CprKTypa coobuienus (class — TMess::SRec):
time_t time; — BpeMsl COOOILICHNS,
* int utime; — MUKPOCEKYH/Ibl BpEMEHHU COOOIICHHUS;
* string categ; — xaTeropus cooOmIeHus (0ObIYHO MMyTh BHYTPU CHCTEMBI);
* Type level;, — ypoBeHBb COOOIICHUS;
* string mess, — cOOOIIEHUE.

Ia6a0HbI:
* (mess) — OO6Eptka Haa (GYHKIMEH TPaHCISIIAA COOOMICHUH I MPEAOCTaBICHUS TPUHATOTO BO
MHOTHX TPOTrpaMMax BBI30Ba MEPeBO/Ia COOOIICHUH.
* message(cat,lev,fmt,args...) — DopMUpPOBaHE IOTHOTO COOOITICHHUS.

COOOIIIEHUsI, B MUKPOCEKYH/IaX, HCIOJB3Ys JIBAa TIOJS

BPEMEHU CTPYKTYPBI COOOIICHHUS.

* mess_debug(cat,fmt,args...) — DopMuUpOBaHUE OTIAJTOTHOTO COOOIIICHUSI.

* mess_info(cat,fmt,args...) — @opMupoBaHue HHOOPMAITMOHHOTO COOOIICHHS.

* mess_note(cat,fmt,args...) — @OpMUPOBaHUS COOOIIECHUS — 3aMECUAHUSI.

* mess_warning(cat,fmt,args...) — @opMHpPOBaHUE TIPEAYIIPEAUTEIILHOTO COOOIICHNUS.
* mess_err(cat,fmt,args...) — PoOpMHUpPOBaHUE COOOILEHUS OIINOKH.

* mess_crit(cat,fmt,args...) — OopMHUPOBaHHE COOOIICHUST KPUTUICCKOTO COCTOSHUSI.
* mess_alert(cat,fmt,args...) — @opMupoBaHue COOOIIEHUS TPEBOTH.

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

ITy0iu4HbIC METOABI:
* void load( ); — 3arpy3ka.

* void save( ); — CoxpaHeHue.

 string codeConv( const string &fromCH, const string &toCH, const string &mess); — KonBeprarus
KOJIMPOBKH COOOIICHHSI.

» string codeConvin( const string &fromCH, const string &mess); — KoHBepTamusi KOIUPOBKH
COOOIICHNUST BO BHYTPEHHIOIO KOJMUPOBKY CHCTEMBI.

» string codeConvOut( const string &toCH, const string &mess); — KoHBepTauusi KOAMPOBKH
COOOMICHNUS N3 BHYTPEHHEH KOJMPOBKH CHCTEMBI.

* static const char *I18N( const char *mess, const char *d_name = NULL ); — Ilony4yeHue cooOmeHus

HA SI3bIKE CUCTEMBEI.
* static string I18Ns( const string &mess, const char *d name = NULL ); — Tlonydenue cooOIIeHHS Ha
SI3BIKE CHCTEMBI.

* static bool chkPattern( const string &val, const string &patern ); — IlpoBepka MpUHAAIICIKHOCTH
CTpoku K mabmnony. [TogaepxuBaroTcs cnennaibHble CUMBOIIBI 0000mIeHus '*' u '?'.

* string lang('); — SI3bIK CUCTEMBI (JIOKATU3ALINS).

* string lang2Code( ); — SI3BIK CHCTEMBI B IBYyXCUMBOJILHOM KOJAUPOBKE (en).

* string lang2CodeBase( ); — SI3bIk 0a30BBIX COOOIICHHUI TEKCTOBBIX MEPEMEHHBIX B JBYXCUMBOJILHOM
KOJMPOBKE (en).
* string &charset(); — CucreMmHasi KOAUPOBKA.

* int logDirect( );
syslog, archive);
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* int messLevel( ); — YpOBeHb, HI>KE KOTOPOTO COOOIIEHHSI UTHOPUPYIOTCS.
* void setLang( const string &lang ); — Y CTaHOBKa s3bIKa CUCTEMbI (JIOKaIM3aI1N).

* void setLang2CodeBase( const string &vl ); — YcraHoBka si3bika 0a30BBIX COOOIIEHUI TEKCTOBBIX
MEPEMEHHBIX B IByXCUMBOJIbHON KOJUPOBKE (€n).
* void setLogDirect( int dir ); — YcTaHOBKa NPHUEMHUKOB KOTOPHIM HAIpPAaBJISAIOTCS CUCTEMHBIE

coobmenus. J{nsa <dir> ucnonk3yeTcs ouroBas macka. ['ie:
* 1 —Bsyslog; 2 — B stdout; 4 — B stderr; 8 — B apxuB.
* void setMessLevel( int level ); — Y cTaHOBKa MHHUMAJILHOTO YPOBHsI 00pabaThIBa€MBIX COOOIIICHHIA.

* void put( const char *categ, Type level, const char *fmt, ... ); — CdopmupoBaTh cooOiieHre 3a
TEKYyIIlee BPeMs.

* void get( time t b_tm, time t e _tm, vector<TMess::SRec> & recs, const string &category = "", Type
level = Debug ); — 3amnpocuTh COOOIIEHHUs M3 apXHBa 3a NMPOMEXYTOK BpeMeHM <b tm> — e tm B

COOTBETCTBHUHM C IAOJIOHOM KaTeropuu <category> U MUHMMAJIbHBIM YpOBHEM <[evel>.

2.3. O6bexT noacucremsl (TSubSYS)

‘Hac.nezlyeT: TCntrNode. ‘

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

Hacaenyercs:

ITy0iu4HbBIC METOABI:
o TSubSYS( const char *id, const char *name, bool mod = false ); — VIHUTMATU3UPYIOIIHI
KoHCTpyKTOp. [Ipr3Hak <mod> yka3bIBaeT, 4YTO MOJICUCTEMA MOAYJIbHASL.
» string subld( ); — W nentuduxaTop mojacucTeMsbl.
* string subName( ); — Jlokanu30BaHHOE UMS TIOJICUCTEMBI.
* bool subStartStat( ); — llpuU3HAK UCTIOTHEHUS TTOICUCTEMBI.
* bool subModule( ); — Ilpu3Hak MOIYTBHOCTH TTOJCUCTEMBI.
* virtual int subVer( ); — Bepcust oJICUCTEMBI.
* virtual void subStart( ); — 3ammyck moJCUCTEMBI.
* virtual void subStop( ); — OcTaHOB MOJCUCTEMBI.
* void modList( vector<string> &list ); — Cnucok <[ist> Moysieid MOIYIbHOMN MOJICUCTEMBI.
* bool modPresent( const string &name ); — IlpoBepka Ha HAIMYWE YKA3aHHOTO MOIYJISI <name>.
* void modAdd( TModule *modul ); — Jlob6aBnenue/peructpanus MOaymst <modul>.
* void modDel( const string &name ); — Y nanieHne MOy <name>.
* AutoHD<TModule> modAt( const string &name ); — Iloaxnro4ueHrne K MOAYIIO <name>.
* TSYS &owner( ); — Cuctema — Biajenell noJCUCTEMBI.

2.4. OobexT Mmoayasi (TModule)

‘HacnenyeT: TCntrNode. ‘
‘Hacnez[yeTca: TProtocol, TTipBD, TTipArchive, TTipTransport, TUI, Tspecial, TTipController. ‘

/laHHbIE:
CrpykTypa naHHbIX uaeHTudunupytoneid Moayis (class — TModule::SAt):
» SAt( const string &iid, const string &itype = "", int itver = () ); — VHUIHATUZUPYIOMIUN
KOHCTPYKTOP;
* bool operator==( const TModule::SAt &amst ) const; — (QyHKUMI CpaBHEHUA

UACHTU(DUKATOPOB MOAYIIEH;

* string id; — uneHTu(GUKaTOp MOTYJIs;

* string type, — TUI MOAYJs (IIOACUCTEMA);

* intt ver, — BEPCHsI THIA MOJYJIA (TTOACUCTEMBI) JUIsl KOTOPOW MOJYJb pa3paboTaH.

CrpykTypa sxcnioptupyemsix ¢pyHkuuii (class — TModule::ExpFunc):
* string prot; — MPOTOTHUIT PYHKIINH;
* string dscr; — JIOKaJTM30BaHHOE ONMCAaHNE (PYHKIINY;
* void (TModule:: *ptr)(); — oTHOCUTENBHBIN aapec GYHKIIUU (OTHOCUTEIBHO OOBEKTa MOTYJIS).
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I[My0au4HbIE METOABI:
* const string &modld( ); — VinenTudukarop MoIys.
* string modName( ); — Jlokanu3oBaHHOE UMS MOTYJISI.
* virtual void modStart( ); — 3amyck MOIyJIsl.
* virtual void modStop( ); — OcTtaHoB MOAysl.

* virtual void modInfo( vector<string> &list ); — Crmcok <l[ist> WH)OPMAIMOHHBIX 3JIEMECHTOB
MOJTYJISI.

* virtual string modlnfo( const string &name ); — TlonydeHue COIEPKUMOTO YKa3aHHOTO
MH(POPMAITMOHHOTO JIEMEHTa <name>.

* void modFuncList( vector<string> &list ); — Cnucox <l[ist> 3KCIOpTUPYEMbIX (QYHKIIUN MOJTYJIS.

* bool modFuncPresent( const string &prot ); — llpoBepka Ha HanM4KUe yKa3aHHOW (PYHKIMHU MO €&

MIPOTOTHUILY <prot>.

* ExpFunc &modFunc( const string &prot ); — Ilonyunts uHGOpMAIHIO 00 SKCIOPTHPYEMO (HYHKITUN
MOLYJIA <prot>.

* void modFunc( const string &prot, void (TModule::**offptr)() ); — IlomyuyeHue OTHOCHUTEIBLHOTO
aapeca <offptr> sxcrioptupyemMoit pyHKIUN <prot>.

» const char *II8N( const char *mess ); — Jlokanuzamusi MOIYIBHOTO COOOIIEHUS <mess™> B
COOTBETCTBHUH C TEKYILEH JIOKAJIBIO.

e string II8Ns( const string &mess ); — Jlokanuzauuss MOAYIBHOTO COOOILIEHUS <mess> B
COOTBETCTBHUH C TEKYILEH JIOKAJIBIO.

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

3amuméHnble aTpUdyTHI:
* string mld; — VinenTudukarop MOmyms.
* string mName;, — NMs Mmoxyns.
* string mDescr; — Onucanue MOIyJs.
* string mType; — Tun monyis.
* string mVers; — Bepcust Moys.
* string mAutor; — ABTOp MOIyJS.
* string mLicense; — JluueH3us MOy
* string mSource; — VICTOUHUK/TIPOUCXOKIEHUE MOTYJISI.

3amunéHHbIe METOALI:
* void modFuncReg( ExpFunc *func ); — Peructparus 5kCHopTUPyEeMbIX MOAYJIEM (YHKIHH.
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3. Hoacucrema “ba3sbl lannbix” (TBDS)

[Toncucrema «basbr JlaHHBIX» TpeacTaBieHa 00beKToM TBDS, KOTOPBINA COAEPKUT MOTYIbHBIE OOBEKTHI
tunioB bl TTipBD. Kaxnapiii Tu 6a3bl TaHHBIX CONECPKHUT OOBEKTHI OTIACIHHO B3SITHIX 0a3 TaHHBIX JAHHOTO
tuna TBD. Kaxnas B]l, B cBoto ouepenb, coepkuT o0beKThl cBoux Tabnuil 77able (puc. 3).
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Puc. 3. Mepapxuueckas cTpykrypa nojacuctems! b/l

IToncucrema mnpencrasiser 0azoBble (GyHKIMM A goctyna kK tunam BJl, a takke oboOuiaromue
GYHKIMU A1 MaHMUIYJSOUE ¢ 0a3aMH JaHHBIX W TaOnuuamu. Tak, A7 COKPBITUS MCTOYHHUKA JAHHBIX,
KOTOPBIM MOKET OBITh M KOHGUTYPALIMOHHBIN (ailsl, mpeaoCcTaBIsItoTCs PyHKINUN aOCTPaKTHOTO JOCTYIA K
UCTOYHUKY JaHHBIX. A Uil XpaHEHHs OOIIEe-CUCTEMHBIX JAAHHBIX MPEAOCTABISAETCA CUCTEMHas Tabiuua u
¢yHKIMK a0CcTpakTHOIO JocTyna K Heil. CiienoBaTenbHo, 0011e-CUCTEMHBIE JaHHBIE MOTYT XPaHUThCS Kak B
KOH(UrypanoHHoOM ¢aiine, Tak u B Tabnune bJI. [IpropuTeTHBIM UCTOUHUKOM, B TAKOM CiIydae, sBISEeTCS
tabnuia bJI.

Asnssace MmoxynbHBIM 00BbekTOM, TUIl B/l (TTipBD) comepkut moctyn K peanu3ainuu MeXaHW3Ma TOH
unn vuHou BbJI. JlocTyn Nmpou3BOAUTCS MOCPEACTBOM OTKPBLITHIX bJ[ mMonyns oraensHO B3sitoro tuma bJI.
OtkpeiBaembie/peructpupoBanubie  bJl  ommceiBatoTcss B Tabnuie  oTkpbiBaemblx  bJl  wim B
KoHurypamronHoMm daiine. CymiecTByeT, Tak Ha3biBaemasi, pabouas B/, koTopas oTkpbIBaeTcsl Bcerna u
yKa3bIBaeTcs B KoHurypanuonHoM ¢aiine. BJ] momnepxkusatomue SQL-3ampocskl MOTYT MPEIOCTABIAThH
JIOCTYIl OCHOBaHHBIN Ha psAMbIx SQL-3ampocax.

B mpouecce ucnonb3oBanusi, komrnoHeHThl cucteMbl OpenSCADA otkpsiBatoT Tabnuubl (TTable) B
noctynHbiX Bl u pabotaroT ¢ HUMMU.
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3.1. OobekT noacucremnl «basel Jlannbix» (TBDS)
TSubSYS, TElem. |

‘Hacnez[yeT:

IMy0au4HbIE METOABI:
* int subVer(); — Bepcus moiCUCTEMBI.
* static string realDBName( const string &bdn ); — IlpeoOpa3oBanue MoTHOTO MabJI0HHOTO UMEHHU BJ]
unu Tabmunbl (Buma *.*.myTbl) B peampHoe ums. DaKTHUECKH BBHITIOJHIETCS 3aMEHA CHEIHATBHBIX
3JIeMEHTOB '"*' Ha 3neMeHTHI padoueit b/I.
* void dbList( vector<string> &lIs, bool checkSel = false ); — Cnmcok noctynubeix bJl. <checkSel>
yKa3bIBaeT Ha HEOOXOJAMMOCTH MPOBEpKHU (hakra 3arpy3ku u3 BbiOpanHOW bJl m BcraBku B cnmcok BJ]
TOJILKO BBIOPaHHOM.
* AutoHD<TTable> open( const string &bdn, bool create = false ); — OtkpsiTHe TabMUIEI <bdn> B]|
1o €€ MOJIHOMY TMYTH C CO3/IaHueM <create> B CIy4yae OTCYTCTBHS.

* void close( const string &bdn, bool del = false ); — 3akpbiTue Tabmuubl <bdn> BJ| o e€¢ monmHOMY
MyTH C BOBMOKHOCTBIO YIAJICHUSI TTOCIIE 3aKphITHS <del>.
* bool dataSeek( const string &bdn, const string <&path, int lev, TConfig &cfg ); — OOmee

CKaHMPOBAHUE 3alUCEel MCTOYHMKA JaHHbIX. B KauecTBe MCTOYHMKA BBICTYNAeT KOHQUIyparMOHHBIN
¢aitn unu BJI. B ciyuae orcyrerBus b/l ncnomns3yercs konpuryparuonssiii ¢aitn. Ecin ums BJ] <bdn>
wiu nyTh <path> koHurypaunoHHoro (aiisa He yKazaHbl, TO UX 00pabOTKa IPOMyCKAETCA.

* bool dataGet( const string &bdn, const string &path, TConfig &cfg ); — lloaydyeHnue 3anmucu u3
ucrounnka nMaHHbIX (BJl wnm kondurypaunonssiii ¢aitn). Ecim umsa B/l <bdn> wmu nyts <path>
KOH(UrypalMoHHOT o ¢aiisia He yKa3aHbl, TO UX 00paboTKa MPOIMyCKaeTCsl.

* void dataSet( const string &bdn, const string &path, TConfig &cfg ); — YCTaHOBHUTH/COXpAaHUTh
3anuch B uctouHuke AaHHbIX (Bl wim xondurypamumonssiii ¢aiin). Ecnmu ums B/l <bdn> wnu myTh
<path> xoHdpurypannonsoro Qaiisa He ykazaHbl, TO UX 00pabOTKa MPOIYCKACTCH.

* bool dataDel( const string &bdn, const string &path, TConfig &cfg, bool useKeyAll = false ); —
VY nanenue 3anucu 3 ucrounrka nanubix (bl wim korpurypanmonnsiii ¢ain). Ecau umsa Bl <bdn> wim
nyTh <path> koH¢urypanuonHoro ¢aiinia He ykas3aHbl, TO UX 00paboTka mpomyckaercs. <useKeyAll>
UCTONb3YyeTCsl Ul yKa3aHWs HEOOXOAMMOCTH YCTAaHOBKM BCEX KIIOUEH Ul MCHONb30BAaHUS MX INPHU
yIQJIEHUH, C BOCCTAHOBJIIEHUEM HCXOJHOTO COCTOSIHUN BhIOOpa KIto4el mpu BbIxoze u3 ¢pyHkuuu. Ecnu
3TOT (pyIar HE YCTAHOBIICH TO MCIIONB3YIOTCS paHee BRIOpaHHBIC KITFOUH JIJISl BHITIOJTHEHHUS OTIEPAIIUH.

* static string genDBGet( const string &path, const string &oval = "", const string &user = “root”,
char rFlg = 0 ); — llony4uTs 00IIe-CHCTEMHBIE JaHHBIE U3 KOHPHUTYPAIIMOHHOTO (aiiyia MM CHCTEMHOR
TaOJIMLBI OT MMEHHU Mojb30BaTens <user>. Eciim paHHBIE OTCYTCTBYIOT TO BO3BpalllaeTCs 3HAYEHUH
<oval>.

* static void genDBSet( const string &path, const string &val, const string &user = “root”, char rFlg =
0 ); — YCTaHOBHUTH/COXPAHUTH OOLIE-CUCTEMHbIE JaHHbIE B KOH(UTYPAIITMOHHOM (aiisie Wi CUCTEMHOM
TaOJIUIIE OT UMEHHM TOJTb30BATENS <user>.

* string fullDBSYS( ); — IlonaHoe uMsi CHCTEMHO TaOIHIIbI.

* string fullDB( ); — IlonHOe uMsl TaOJIHIIBI C ONTMCAHUEM 3apETUCTPUPOBAHHBIX b1,

* TElem &openDB E( ) — CtpykTypa TaONHIIBI 3aperucTpupoBaHHbIX b1,

* AutoHD<TTipBD> at( const string &iid ) — O06paienue x moxyinto bJ (tumy B/I).

 string optDescr( ); — Jlokann3oBaHHas MOMOINb TIO OMIMSIM KOMAaHIHOW CTPOKH W TIapameTpam
KOH(UTYpaloHHOTO (aiina.
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3.2. Moayabnblii 00bekT THIOB 0a3 nanHbIX (TTipBD)

‘HacnenyeT: TModule. ‘

‘HacneuyeTcn: KopueBbiMu o0bekTamMu Moaysieit mojacucteMsl «bJIy. ‘

I[My0au4HbIE METOABI:
* bool fullDeleteDB( ); — Ilpu3Hak nonHoro ynanenus b/I.
* void list( vector<string> &list ); — CHHCOK 3aperUCTPUPOBAHHBIX (OTKPHITHIX) B/I.
* bool openStat( const string &idb ); — IlpoBepka Ha HaTM4KMe yKa3aHHOUN OTKpbITON B/I.
* void open( const string &iid ); — OtkpsiTie b/I.
* void close( const string &iid, bool erase = false ); — 3akpeitrie BJl. Ecim ycTaHOBIeH mpu3HAK
<erase> 1o B]l OyneT MoaHOCTHIO yajeHa.
* AutoHD<TBD> at( const string &name ); — Ionxntouenue K oTkpsiToit b/1.
* TBDS &owner( ); — lloncucrema — Biaaeel MOIYJIs.

3.3. OobekT 6a3bl JaHHbIX (TBD)

‘Hac.ﬂez{yeT: TCntrNode, TConfig. ‘
‘HacnenyeTCﬂ: O06bexTaMu 0a3 TaHHBIX MOJyJiel moacucTeMbl «b/». ‘

[y0auyHbIe METOABI:
* TBD( const string &iid, TElem *cf el ); — Huumanu3upyomui KOHCTPYKTOP.
* const string &id( ); — Unearuduxatop B/I.
» string name( ); — Vms B]I.
* const string &dscr( ); — Onucanue B/I.
* const string &addr( ); — Anpec BJl. ®opma 3anucu oTinyHa 11 Kaxkaoro tumna b1,
* const string &codePage( ); — KonoBas cTpaHua B KOTOpoil xpausatcs nanubsie b/
* bool enableStat( ); — Cocrosinue BJl: «Bxmouenay.
* bool toEnable( ); — Tlpuznak bJI: «BxmtouaTs.
* void setName( const string &inm ); — YcranoBka umenu b/I.
* void setDscr( const string &idscr ); — Y crtanoBka onucanus b/I.
* void setAddr( const string &iaddr ); — YcranoBka aapeca b/I.
* void setCodePage( const string &icp ); — Y cTaHOBKa KOJIOBOW CTPaHHIIBI XpaHECHHS JaHHBIX B B/I.
* void setToEnable( bool ivl ); — Y craHoBKka npu3Haka: « BKIoyaTby.
* virtual void enable( ); — Bxmouenue BJI.

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

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

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

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

* void open( const string &table, bool create ); — OtkpbiTue TabmuIBl. Ecnu ycTaHOBIEH MpU3HAK
<create>, TO B CJiy4ae OTCYTCTBHS Ta0Onuia OyaeT co3/1aHa.

* void close( const string &table, bool del = false ); — 3akpbiTie Tabnupl. Ecu ycTaHOBICH MPU3HAK

<del>, To Tabauma OyAeT MOIHOCTBHIO y/AJIEHa.

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

* virtual void sqlReq( const string &req, vector< vector<string> > *tbl = NULL ); — OtnpaBka SQL-
3anpoca <req> Ha b 1 moyydeHue pe3yabrara B BUja€ TaOIUIbl <th/>.

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

3amunéHHbIe METOALIL:

 virtual TTable *openTable( const string &table, bool create ); — MoaynbHBI METOJI OTKPBITHS
TAOJIALBI.
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3.4. OobekT Ta0/MubI (TTable)

‘HacnenyeT: TCntrNode. ‘
‘HacnenyeTcn: OO6bexTaMu TabIuI] MOTyIIeH moacucTemMbl «bJIy. ‘

IMy6anyHbIe METOABI:
» TTable( const string &name ); — VIHUIIMATU3UPYIONTUH KOHCTPYKTOP.
* string &name( ); — VIMs TaOIUIIBL.
* virtual void fieldStruct( TConfig &cfg ); — llonydeHnue cTpyKTypbl TaOJIHUIIBI.
* virtual bool fieldSeek( int row, TConfig &cfg ); — CkaHupoBaHHe 3anuceil TaOIULIbI.

* virtual void fieldGet( TConfig &cfg ); — 3ampoc yka3aHHOW 3aluCH. 3ampamuBaeMasi 3aIich
OTIpeIeNIIeTCS 3HAUCHUSIMH KITFOUEBBIX SY€EK MCXOIHOM 3aIucH <cfg>.
* virtual void fieldSet( TConfig &cfg ); — VYcraHOBKa 3HAYCHWH YKa3aHHOW 3amucu. B ciydae

OTCYTCTBHUSI, 3aIUCh OyIIET CO3/IaHa.
* virtual void fieldDel( TConfig &cfg ); — Y nanenue yka3aHHOU 3aIUCH.
e TBD &owner(); — B]] — Bnagenen n1aHHOM TaOIUILIbI.
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4. Illoacucrema “Coop nannbsix” (TDAQS)

[Toncucrema “COop maHHBIX® mpencTaBieHa 00beKTOM IDAQS, KOTOPBI COIEPKHUT MOIYJIbHbIC
00BEKTHI TUTIOB UCTOYHUKOB AaHHBIX 171ipDAQ u 00BeKThl OMOINOTEK MIabJIOHOB TApaMETPOB MOJACHUCTEMBI
«Coop manubix» TPrmTmplLib. OOBEKT TUIOB WCTOYHHUKOB IAHHBIX COAEPKUT OOBEKTHI KOHTPOJIJIEPOB
TController u o0vexTsl THUIIOB NapameTpoB I17ipParam. OObEKTHl TUIOB MapaMETPOB MPEIOCTaBISIOTCS
MOJyJeM KOHTpoJlepa M coiepar cTpyKTypy b/l oOTAenbHBIX THIOB MapaMeTpoB (aHAJOTrOBBIE,
TUCKpeTHBIE ...). OOBEKTHI KOHTPOJUIEPOB coiepkaT oO0beKkThl mapamerpoB TParamContr. Kaxmbrit
napaMeTp acCoOLUUpPYeTCs C OJHUM U3 TUIIOB mapameTpoB. [lins XpaHeHus aTpuOyTOB Mapamerp
Hacneayercs oT oobekTa 3HaueHui 7Value, KOTOPBI U conepKUT 3HaueHus: arpudytoB 7Val. bubanoreka
n1a0JI0HOB TapaMeTpoB JaHHOW TMOJICUCTEMBI COJIEPXKUT O0O0BeKThl 1madbnoHoB TPrmTmpl. Tlpumep
OIMCaHHOH MepapXU4ecKOoi CTPYKTYphI IPUBEIEH Ha puc. 4.

-
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Puc. 4. Uepapxuueckas CTpyKTypa MOJICUCTEMBI cOOpa JaHHBIX.

[Togcucrema comepKUT THUIBI HWCTOYHMKOB JaHHBIX. VICTOUHMKOM MOKET BBICTYNATh MNPAKTHYECKU
mr00ast CYITHOCTh MPEAOCTABIIAIONIAs Kakue MO0 JaHHbIC. THIT HCTOYHHUKA MOXKET JCIUTHCS HA OTACIIbHBIC
MCTOYHMKU (KOHTPOJUIEPHI) B TMpeaenax KOHKpeTHoro Ttumna. Hampumep, eciau B3sTh JaHHBIE U3
onepanronHoi cuctemsl (OC), TO O OTACIBHBIM HCTOYHHKOM MOXKHO IMTOHUMATh OTIEPAIIMOHHYIO CHCTEMY
oraensHoTO ITK.

Ucrounnk nmaHHBIX (KOHTPOJUIEP) Jjdajiee MACNUTCS, WM COIEPXKHT, mapameTrpsl. [lom mapamerpom
MoJIpa3yMeBaeTcs Kakas-TO 4acTh HMCTOYHMKA AaHHBIX. B cimydae ¢ OC 310 Oymer, Hampumep: pacxon
OIEPATUBHOM IMAMSATH, 4aCTOTA IPOLECCOPAa U MHOI'O IPYIUX COCTABHBIX YACTEH.

[TapameTrp, B CBOIO oOuepellb, COACPKHUT aTpuOyThl, KOTOpble M NPEAOCTABIAIOT JaHHble. Kpome
OCHOBHBIX JaHHBIX anI/I6YTaMI/I MOTYT NOpPCAOCTAaBIATHCA MW CONYTCTBYIOIIHWC W OCTAIU3UPYHOUIUC
nanHble. B ciydae Toii-xe OC u pacxonia nmaMsiTé, aTpuOdyTaMHu MOXKET MPEAOCTaBIATHCS HE TOJIBKO 3aHsTas
[IaMsATh, a TAKXKE U CKOJIBKO €€ BCEro, CKOJIBKO B Swap U T.[.

HeKOTOpI)Ie peaimm3aiui KMCTOYHUKOB JaHHBIX MOT'YT NPCAOCTABIIATH BO3MOXHOCTDH q)OpMI/IpOBaHI/IH
CTPYKTYpHI HapaMeTpa N0 paHee pa3paboTaHHBIM malbioHaM mapameTpoB. [l 3Toi memm moacucrema
COJCPXKHUT OMONMMOTEKH MIa0JIOHOB, KOTOpPbIE, B CBOIO O4YEpenb, COAep)KaT MmabJIoHBI mapameTpoB. B
nmpuMepe u3o00paxeHa OMOIMoTEKa MmadIoHOB “base” ¢ mabmonamu “digAlrm” u “smplBrd”.

Ha ypoBHe mnoacucTteMbl TMPEJOCTABISIIOTCA MEXaHU3M pPE3EepPBUPOBAHUS HMCTOYHUKOB JaHHBIX.
PesepBupoBanne moapazymeBaeT BO3MOXKHOCTh  COIVIACOBAHHOW  pabOThl  HECKOJBKHUX  CTaHIIUU
OpenSCADA 174 BeinonHeHus o011eit 3a1auu cOopa JaHHBIX B OJHOMMEHHBIX UICTOYHUKAX JAaHHbBIX.
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4.1. OobekT noacucremol «Coop nanupix» (TDAQS)

‘Hacnez[yeT:

TSubSYS. |

I[Iy6an4uHbIe METOBI:

* int subVer(); — Bepcus moiCUCTEMBI.

* void subStart(); — 3ammyck MoJICUCTEMBI.

* void subStop( ); — OcTaHOB TIOJICUCTEMBI.

* AutoHD<TTipDAQ> at( const string &name ); — lloaxiaroueHne K TUIy UCTOUHUKA JTaHHBIX.

 string tmplLibTable( ); — VIms Tabnuibl A7 XpaHEeHUs MIa0JIOHOB MapaMeTpoB mojacucteMbl «COoop
JTAHHBIX).
* void tmplLibList( vector<string> &list ); — CHUCOK TOCTYIHBIX IA0JIOHOB IMAPaMETPOB.

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

* void tmplLibReg( TPrmTmplLib *lib ); — Peructpanus mabnoHa napamerpa <lib>.

* void tmplLibUnreg( const string &id, int flg = 0 ); — Y najieHue/CHATHE C PETUCTPANNMN IIa0I0HA
napametpa <id>.

* AutoHD<TPrmTmplLib> tmplLibAt( const string &id ); — TlogxnroueHne K ma0JIOHy Mapamerpa
<id>.

* bool rdActive( ); — Ilpu3HaK aKTUBHOCTH CXEMbl PE3€pBUPOBAHMS. YKa3bIBaeT Ha (DaKT HaIUUMS
XOT#s-Obl OJTHOM aKTUBHON PE3€PBHOM CTAHLIUU.

* int rdStLevel( ); — YpoBeHb pe3epBUPOBaHUS TEKYILEH CTAaHIUH.

* void setRdStLevel( int vl ); — Y cTaHOBUTb YpOBEHb PE3CPBUPOBAHUS TEKYIIEH CTaHIIUU.

* int rdTaskPer( ); — IlepnoandHOCTb 3a/1a4u OOCTY)KUBAHUS PE3EPBUPOBAHUS, B CEKYHIaX.

* void setRdTaskPer( int vl ); — Y CTaHOBUTb NEPUOTUIHOCTD 3a7a4l OOCITYKHUBAHUS PE3CPBUPOBAHMSL.
* int rdRestConnTm( ); Bpemsi moBTOpeHHS TOMBITKH BOCCTAHOBJICHHS CBSI3U C PE3CPBHBIMH
CTaHIUAMH I0cTIe €€ TOTepH, B CeKyH Iax.

* void setRdRestConnTm( int vl ); — YcTaHOBKa BpE€MEHH ITOBTOPEHUS MOTBITKH BOCCTAHOBJICHHSI CBS3H
C pPE3epBHBIMH CTAHIIUSMH.

* float rdRestDtTm( ); — MaxkcumainbHas TTyOMHAa BOCCTAHOBJICHUS TAHHBIX apXWBOB MPHU BKIIOUCHUH,
B Yacax.

* void setRdRestDtTm( float vl ); — YcTaHOBKa MaKCHUMaJbHOW TIYOMHBI BOCCTAHOBIICHUS TAHHBIX
ApPXUBOB TIPY BKIFOUCHUH.

* void rdStList( vector<string> &ls ); — Cnucok cTaHLul B pe3epse.

* void rdActCntrList( vector<string> &Is, bool isRun = false ); — CHHCOK aKTHBHBIX KOHTPOJLJICPOB

pabortaromux B cxeMme pesepBupoBaHus. [lpm ykazaHum <isRun> B CHOUCOK IOMAIYT TOJIBKO
UCTIOJHAIOLIMECS HA TaHHOM CTAHIIMHM KOHTPOJUIEPHI.

» string rdStRequest( const string &cntr, XMLNode &req, const string &prevSt = "", bool toRun =
true ); — 3ampoc <req> K pe3epBHOM CTaHIMM OT UMEHH KOHTpoiuiepa <cntr>. CTaHIUs JUIs 3ampoca
BBIOMpPAETCS TIOCTIe YKa3aHHOU B <prevSt>, Ui HCMOTHAEMOTO yIAIEHHOTO KOHTPOJUIEpa MPH yKa3aHUU
<toRun>.

* TElem &elLib(); — Ctpykrypa Tabnuiibl OMOIHOTEK MAOJIOHOB MapaMeTpOB.

* TElem &tplE(); — CtpyKTypa TaOIHIBI MA0JIOHOB MTapaMeTPOB.

* TElem &tplIOE(); — CtpykTypa aTpuOyTOB 11a0JI0OHOB MTApaMETPOB.

* TElem &errE(); — CtpykTypa arpudyTa(oB) OMIMOOK MapamMeTpoOB.

4.2. Moayabnblil 00bekT THIA KOHTPOJLIepa (TTipDAQ)

‘HacneuyeT:

TModule, TElem. ‘

‘HacnenyeTcsl:

KopneBbsiMu 00bekTaMu MotyJiet nojacuctemMsl «COOp TaHHBIX). ‘

IIy0m4uHbIe METOBI:
* void modStart( ); — 3amyck MOIyJIs.
* void modStop( ); — OcTaHOB MOIYJISI.
* void list( vector<string> &list ); — CIUCOK KOHTPOJLJIEPOB.
* bool present( const string &name ); — [IpoBepka Ha HATMYNE YKA3aHHOTO KOHTPOJUIEpA.
* void add( const string &name, const string &daq db = "*.*" ); — Jl06aBUTb KOHTpPOJLIEP.
* void del( const string &name ); — Y 1aJIUTh KOHTPOJLIED.
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* AutoHD<TController> at( const string &name, const string &who = "" ); — lloaKJIIOUUTHCS K
KOHTPOJLIEPY.

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

* unsigned tpPrmTold( const string &name_t ); — I[lonydeHune nHACKCA TUTIA TTAPAMETPOB 110 UMEHH.

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

* unsigned tpPrmSize( ); — Konu4ecTBO TUIOB MapaMeTpoB.

» TTipParam &tpPrmAt( unsigned id ); — Ilony4ntb 0OBEKT THUIIA TTAPAMETPOB.

* virtual void compileFuncLangs( vector<string> &ls ); — 3anpoc mepedHs S3BIKOB ISI KOTOPBIX
pean3oBaHa BO3MOXHOCTh (POPMUPOBAHUS MOJI30BATEIHCKUX MPOLIETYP, B TaHHOM MOJYJIE.

* virtual string compileFunc( const string &lang, TFunction &fnc_cfg, const string &prog text, const
string &usings = "" ); — Komnuisiusi/HacTpoiika Mojab30BaTeabCKoi (PYHKIIMM Ha MOJAEPKHBAEMOM
MOJTyJIeM sI3bIKE TPOrpaMMHUpOBaHus <lang> M MCXOIHOM TEKCTe MPOLEAYphl <prog text>, ucxonus 3
napameTrpoB mponenypbl <fnc cfg>. PesynapTatom sBisercs aapec K MOATOTOBIEHHOMY OOBEKTY
¢byHKIMN.

* virtual bool redntAllow( ); — Tlpu3HaKk MOANEPKKA MEXaHU3MOB Pe3epBUPOBaHUS MoysieM. JlomkeH
IIPOCTO MEPEONPEeNATHCS U BO3BpALIATh true.

3amunéHHbIe METOALI:
* virtual TController *ContrAttach( const string &name, const string &daq db ); — Tlonkmouenue
KoHTpoJutepa. O0sA3aTeNbHO MEPEONPEACTICTCS B TOTOMKE MOJTYJISL.

4.3. OobekT KoHTpOJIepa (TController)

‘HacnenyeT: TCntrNode, TConfig. ‘
‘HacnenyeTCﬂ: OObeKkTaMu KOHTPOJIEPOB MOJTyJIeH MOACUCTEMBI «COOp TaHHBIX). ‘

ITy0iu4HbIE METOABI:
» TController( const string &name c, const string <&daq db, TElem *cfgelem ); —
Wunnuanu3upyonmii KOHCTPYKTOp KOHTpoJUIepa.
* const string &id( ); — Uneatudukatop KOHTpoIUIEpA.
» string workld( ); — Pabounii nneHTH()HKATOp KOHTPOJLIEpa, BKIIIOUAs UACHTU(OUKATOP MOTYJIS.
* string name( ); — Vms KoHTpoILIEpA.
* string descr( ); — OnucaHue KOHTpOJUIEepa.
* virtual string getStatus( ); — @yHKIUS 3ampoca cTaTyca KOHTPOJUIEpA.
e string DB('); — WNwms B/l sx3eMIuisipa KOHTpoJUIepa.
* string tbl( ); — VMs Tabnuiel 0a3bl JaHHBIX YK3EMITISIPa KOHTPOJUIEpa.
* string fullDB( ); — TlonHOE uMsl TaOJIHIIBI K3EMIUTSIpa KOHTPOJLIEpA.
* void setName( const string &nm ); — Y CTaHOBHTH UMsI KOHTPOJLIEPA.
* void setDescr( const string &dscr ); — Y CTaHOBUTb OITUCAHNE KOHTPOJLIEPA.
* void setDB( const string &idb ); — YctanoBka umenn b/l sx3emMIuisipa KOHTpoJUIepa.

* bool toEnable( ); — IlpusHak «BxirodaTs KOHTPOILIEPY.
* bool toStart(); — llpusHak «3amyckaTb KOHTPOJIEPY.
* bool enableStat( ); — Cocrosiaue «Bxiatoueny.

* bool startStat( ); — CocTosiHUE «3amynieH».

* void start( ); — 3ammyck KOHTpoJIepa.

* void stop( ); — OcTaHOB KOHTpOJLIEpa.

* void enable( ); — Bxmouenue KOHTpoJIepa.

* void disable( ); — OTk0ueHe KOHTPOJIIEPA.

* void list( vector<string> &list ); — CHnucox mapaMeTpoB B KOHTPOJIEPE.

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

* void add( const string &name, unsigned type ); — JlobaBieHnue napamerpa <name> TUna <type>.

* void del( const string &name, bool full = false ); — Y nanenue napamerpa <name>. Ecnu ykazaHo
none <full> to xoHTpoJUIep OyAeT ynanaéH MOTHOCTHIO.
* AutoHD<TParamContr> at( const string &name, const string &who = “th contr” ); —

[MoxkiroueHUe K mapamMeTpy KOHTposuiepa <name>.
* bool redntUse( ); — Pexum nonydeHus JaHHBIX Y Pe3ePBHON CTAHIUH.
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* void setRedntUse( bool vl ); — CmeHa pexuma Moxy4eHNs JaHHBIX Y PE3€pBHOM CTAHIINU.
* Redundant redntMode( ); — Pexum pe3epBHpOBaHUS.

* void setRedntMode( Redundant vl ); — Y cTaHOBKa peKUMa pe3epBUPOBAHMUSL.

* string redntRun( ); — KoHdurypamnus npeamnodTuTeIbHOTO UCTIOTHEHUSI.

* void setRedntRun( const string &vl ); — YcTaHoBKa KOHQUIYpaluu MpPeArIOYTUTEILHOTO
WCTIOTHEHUSL.
* virtual void redntDataUpdate( bool firstArchiveSync = false ); — BrvInonHeHHE oniepayy MOJTyICHHUS

JAHHBIX U3 PE3epBHOM CTAaHIMHU. BbI3bIBaeTCd aBTOMATUYECKH 3a7adyeil OOCIIy)KMBAaHUS CXEMBbI
pe3epBUPOBAaHUS U TEpes 3allyCKOM JJii CHUHXPOHHM3alMU apXWBOB, C YCTAaHOBJIEHHBIM MapaMeTpOM
<firstArchiveSync>.

* TTipDAQ &owner( ); — Tun nucTouHrKa JaHHBIX (MOIYJb) — BIAAEINICI JaHHBIM KOHTPOJUICPOM.

3amuiéHHbie aTPUOYThHI:
* bool en_st; — IlpusHak «BKIIOUEHO.
* bool run_st; — llpusHaK «3amyieHoy.

3amuméHHbIe METOABI:
* virtual void enable (); — Bxnrouenue konTposuiepa. [lepexBaTsiBacTcsi TIOTOMKOM.
* virtual void disable (); — OTxnroueHue kouTposiepa. [lepexBaTeiBaeTcs MOTOMKOM.
* virtual void start (); — 3amyck koHTposuiepa. [lepexBarbiBacTcst IOTOMKOM.
* virtual void stop (); — OctaHoB KOHTposuiepa. [lepexBaThIBacTCsI TOTOMKOM.
* virtual TParamContr *ParamAttach( const string &name, int type ); — MoAyIbHBIA METO CO3aHUsA/
OTKPBITHS HOBOTO TTapaMeTpa.

4.4. OovexT THNa napametpos (TTipParam)

‘HacneuyeT: ‘T Elem. ‘

[Iy6auyuHbIEe METOABI:
e TTipParam( const char *id, const char *name, const char *db ); — VIHUIHATU3UPYIOLTUIT
KOHCTPYKTOP.

IIy6nu4HbIle aTPUOYTHI:
* string name; — VIMms Tuma napamMmerpa.
* string descr; — OnucaHue THUIA TapaMeTpa.
» string db; — BbJ| Tuna napamerpa.

4.5. O6bexT napamerpa puszuueckoro yposusi (TParamContr)

‘HacnenyeT: TConfig, TValue. ‘
‘HacnenyeTCﬂ: O6bexkTamu napameTpoB MoAysel noacucreMbl «COOp JaHHBIXY. ‘

ITy01u4HbBIC METOABI:
» TParamContr( const string &name, TTipParam *tpprm ); — VHUIIMaTN3UPYIOITUH KOHCTPYKTOP.
* const string &id( ); — Unentuduxarop napamerpa (mmdp).
» string name( ); — VImst mapameTpa.
* string descr( ); — Omnucanue napaMmerpa.
* bool toEnable( ); — IlpusHak «Bxirodats mapamerpy.
* bool enableStat( ) — Coctosane «Bximoueny.
* void setName( const string &inm ); — Y cTaHOBKa HMEHH IapaMeTpa.
* void setDescr( const string &idsc ); — Y cTaHOBKa ONKMCAaHUS TapaMeTpa.
* void setToEnable( bool vl ); — Y craHoBKa npu3HaKa «BKiro4aTs mapamerp».
e TTipParam &type( ); — Tun napamerpa.
* virtual void enable( ); — BxiounTs napamerp.
* virtual void disable( ); — OTKIIOYUTH MapamMeTp.
* bool operator==( TParamContr & PrmCntr ); — CpaBHeHHE TapaMeTpPOB.
» TParamContr &operator=( TParamContr & PrmCntr ); — KonupoBanue napamerpa.
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* TController &owner( ); — KonTposuiep — Biajaemnell napameTpa.

4.6. O6bexT 3nauenns (TValue)

‘Hac.nezlyeT: TCntrNode, TValElem. ‘
‘HacnenyeTcsl: TParamContr. ‘

[y6auuHbIEe METOABI:
* void viList( vector<string> &list ); — IlomyueHue cnmucka aTpudyTOB.
* bool vIPresent( const string &name ); — IIpoBepka Ha HaTU4Ks YKa3aHHOTO aTpuOyTa.
* AutoHD<TVal> viAt( const string &name ); — IloakntoueHue K aTpuoyTy.

3amunéHHbIe METOALI:
» TConfig *vICfg( ) — llonydyenue cBs3aHHOTO 00bekTa KoH(purypanuu. Eciu Bosspamaercs NULL to
OTCYTCTBYET CBSI3aHHBIN 00BEKT KOHPUTYpAITHH.
* void setVICfg( TConfig *cfg ); — YcTaHOBKa CBSI3aHHOTO 00bEKTa KOH(pUTyparmu <cfg>.
* bool viElemPresent( TElem *ValEl ); — IlpoBepka Ha HaTu4Ke dIeMeHTa aTpuoyToB <ValE[>.
* void viIElemAtt( TElem *ValEl ); — IlonkmioueHue CTpyKTypbl JaHHBIX <ValEl>.
* void vlIElemDet( TElem *ValEl ); — OTKII04eHNE CTPYKTYPHI JaHHBIX <ValE[>.
» TElem &vIlElem( const string &name ); — Iloay4uTh CTPYKTYPYy AAHHBIX 0 €€ UMEHHU <name>.
* virtual TVal* vINew( ); — Coznanue sx3emiuisipa TVal. MoxeT nepeonpenensiThCsi B MOIYISAX JUIS
CO371aHUs TPOU3BOAHBIX OOBEKTOB aTPUOYTOB MapaMeTpoB MoicucTeMbl «COOp JaHHBIXY.
* virtual void viSet( TVal &val, const TVariant &pvl ) — Yupexaawomas (QyHKIHS yCTaHOBKH
3HaveHus. Mcrmonmp3yercs ast mpsiMoi (CHHXPOHHOM) 3aIMCH C TIPEIBIIYIINM 3HAYCHHEM B <pv[>.
* virtual void viGet( TVal &val ); — Ynpexnaromas GyHKIUs MOTydeHUs 3HaueHus. Micnmoms3yercs mis
IPSIMOTrO (CUHXPOHHOT'O) YTEHMS.
* virtual void viArchMake( TVal &val ); — YBenomistomas (QyHKIUS O CO3JaHUW apXuBa s
aTpubyta <val>. Mcnomnb3yercs Isi HACTPOWKH CO3JaHHOTO apXHBa, B COOTBETCTBUU C OCOOCHHOCTSIMHU
HMCTOYHUKA JTAHHBIX.

4.7. OobekT arpudyTa (TVal).
TCntrNode. ‘

‘Hacnez[yeT:

Jlannbie:
JomnonmaurensHbie ¢naru k 00bekty TFId (enum TVal::AttrFlag):
* DirRead — ¢nar nmpsMoro 4TeHHsI 3HAYCHUS;
* DirWrite — ¢nar npsiMoi 3ammcu 3Ha4eHUsl.

IIy0muHbIe METOBI:
* TVal(); — KOHCTpPYKTOp IO YMOJIUYAHHUIO.
o TVal( TFld &fld ); — VNHunmanu3amnus Kak XpaHWIUIIEe TUHAMHYECKUX JTaHHBIX.
* TVal( TCfg &cfg ); — VHunmanu3zanus Kak oTpakenue cratuueckux JaHHbix (bJ1).
* void setFld( TFld &fld ); — Vannmanu3anus Kak XpaHWIHIIE TUHAMAYECKUX JaHHBIX.
* void setCfg( TCfg &cfg ), — VHunmanu3anus Kak oTpaxxeHue cratuueckux naHHbixX (B/1).
* const string &name( ); — Vmsa atpudyra.
* long long time('); — MeTKka BpeMeHHU MOCIIEIHET0/TEKYIIEro 3HaYSHHS.
 string getSEL( long long *tm = NULL, bool sys = false ); — 3anpoc 3Ha4eHHsI BLIOOPOYHOTO TUTIA HA
ykazanHoe BpeMs <tm>. Eciiu NULL To Bo3BpaTuTCA nociieiHee 3Ha4YCHHE.

» string getS( long long *tm = NULL, bool sys = false ); — 3ampoc 3Ha4eHHUs CTPOKOBOTO THIMa Ha
ykazanHoe Bpems <tm>. Ecau NULL To Bo3BpaTUTCs nocieqHee 3HaYeHue.

* double getR( long long *tm = NULL, bool sys = false ); — 3anpoc 3HaueHHsI BEILIECTBEHHOTO TUIIA HA
ykazanHoe Bpems <tm>. Eciu NULL 10 BO3BpaTuTcs NOCIeHEe 3HaUCHUE.

* int getl( long long *tm = NULL, bool sys = false ); — 3arnpoc 3Ha4e€HHsI 1IEJIOTO THIA Ha YKa3aHHOE
BpeMs <tm>. Eciiu NULL T0 BO3BpaTuTCs IOCIIEIHEE 3HAUCHHUE.

* char getB( long long *tm = NULL, bool sys = false ); — 3anpoc 3Ha4eHHS JIOTHUECKOTO THIIA Ha

ykazanHoe Bpems <tm>. Eciu NULL 10 BO3BpaTuTCs NOCIEAHEE 3HAYCHUE.

API cuctemsr OpenSCADA 21



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

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

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

* void setl( int value, long long tm = 0, bool sys = false ); — YcTaHOBKa 3Ha4€HHUs LIEJOrO THUIIA
<value>.

* void setB( char value, long long tm = 0, bool sys = false ); — YcTaHOBKa 3HaUYCHHUS JIOTHUYECKOTO THIIA
<value>.

* AutoHD<TVArchive> arch( ); — llonydenne acCOUUUPOBAHHOTO CO 3HAYCHUEM apXHBa.

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

* TFld &fld( ); — Omnmcarenb CTpYKTYphI aTpulyTa.

4.8. O0bekT OMOMOoTeKH MA00HOB napMeTpoB nojacucteMbl “DAQ” (TPrmTmplLib)
‘HacnenyeT: ‘T CntrNode, TConfig. ‘

ITy0iu4HbIC METOABI:
» TPrmTmplLib( const char *id, const char *name, const string &lib_db ); — VIHUIManu3upyommii
KOHCTPYKTOP.
* const string &id( ); — Vnentudukatop OMOIHOTEKH.
» string name( ); — VImst OMOINOTEKN.
* string descr( ); — Onucanue OMOINOTEKH.
» string DB( ); — B]1 sx3emrusipa OuOIMOTEKH.
* string thl( ); — Tabnuua B/ sx3eMiugpa OUOIMOTEKH.
* string fullDB( ); — Ilonuerit anpec tadbimiel b/l sx3emruisapa OnOIMoOTeKH.
* bool startStat( ); — Ilpuznak «bubnmuoTeka 3amymieHa.
* void start( bool val ); — 3amyck/ocTaHOB OUOTUOTEKH.
* void setName( const string &vl ); — YcTaHOBKa UMEHHU OMOJIMOTEKH.
* void setDescr( const string &vl ); — Y cTaHOBKa onucaHusi OUOIMOTEKH.
* void setFullDB( const string &vl ); — VYcraHoBka mnosHOro aapeca Ttabdmuiel bJl sx3emruisipa
OUOINOTEKH.
* void list( vector<string> &ls ); — Crucok 1ma0JI0HOB B OUOIHOTEKE.
* bool present( const string &id ); — IlpoBepka Ha npucytcTBue mabdaona <id> B GudIHMoTEKE.
* AutoHD<TPrmTemp!> at( const string &id ); — Iloaxnrouenue k mabiaony <id>.
* void add( const char *id, const char *name = "" ); — JloOaBnenue mabioHa <id.name> B
OuOINOTEKY.
* void del( const char *id, bool full del = false ); — Y nanenue mabimona <id> n3 OUOINOTEKH.
* TDAQS &owner( ); — O0bekT — moacuctema “DAQ”, Bnagener OMOIMOTEKH.

4.9. OobexT maodaona napmerpoB nojacucrembl “DAQ” (TPrmTempl)

‘HacnenyeT: ‘TFunction, TConfig. ‘

/laHHbIe:
JononuurensHble ¢naru k 00bekTy arpudyra pynkuuu 10 (enum TPrmTempl::10TmplFIgs):
* AttrRead — aTpubyT TOJILKO Ha YTEHUE;
* AttrFull — aTpu0yT ¢ TIOJTHBIM JOCTYIIOM;
* CfgPublConst — my0Onn4uHas MOCTOSHHAS;
* Cfglink — BHEUIHSS CBSI3b;
* LockAttr — 3a010KUpOBAHHBIN aTPUOYT.

[yOoauyHbIe METOABI:

» TPrmTempl( const char *id, const char *name = "" ); — VHUIMaNU3UPyIOMHA KOHCTPYKTOP
1a0JoHa.
* const string &id( ); — WUnentudukarop madioHa nmapamerpa.
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* string name( ); — VIms mabiioHa napamerpa.

» string descr(); — Omnucanue 1adjaoHa mapaMeTpa.

* string progLang( ); — S13bIK IporpaMMupoBaHus 11abJI0HA TapaMeTpa.

» string prog( ); — Ilporpamma ma6yioHa mapameTpa.

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

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

* void setProgLang( const string &ilng ); — YcTaHOBKa s3blKa NPOTPAMMHPOBAHUS IA0JIOHA
napamerpa.

* void setProg( const string &iprg ); — YCcTaHOBKa IpOrpaMMBbI 111a0JI0HA MapaMeTpa.

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

* AutoHD<TFunction> func( ); — Ilogkmouenue k ¢yHKIuH, cHOPMUPOBAHHON MIAOIOHOM.
* TPrmTmplLib &owner(); — OObEeKT OMOINOTEKH 11a0JIOHOB — Biaejell mabloHa.
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5. Illogcucrema “Apxusbl” (TArchiveS)

[Moncucrtema «ApxuBbl» mnpeacTaBieHa o00bekToM TArchiveS KOTOpBIH COACPKUT, HA YpPOBHE
MOJICHCTEMBI, MOAYJIbHBIC 00BEKTHI TUNIOB apxuBaTopoB T TipArchivator. Kaxkbrii 00BEKT THIIA apXHBaTOpa
Collep’)KUT 00BEKTHI apxuBaTopoB coobmiernii TMArchivator u apxuBatopoB 3Hadenwii TV Archivator.
Kpome 3T0ro 0OBEKT MOJACHUCTEMBI apXUBBI COACPKHUT METOJbI apXUBa COOOIIEHUI U OOBEKTHI apXHBOB
3HaueHuil TVArchive. OO0wvexT apxuBa 3HaueHudl TVArchive coxepxut Oydep 3HaueHHH, MyTéM
HacnenoBaHus oobekta Oydepa TValBuf. lns cBsi3u apxuBa 3HaueHHW C apXUBaTOpaMu MpeAHAa3HAYCH
0o0BekT snementa 3HaueHus: TVArchEl. DToT o0BeKT comepkuTcs B apXMBAaTOPE M HA HEro CChLIAETCS
apxuB. CTpyKTypa MOACUCTEMBI K APXUBBI» MIPEJICTaBIICHA HA PUC. 5.

- -.
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Puc. 5. Uepapxuuecka cTpyKkTypa MOACUCTEMbBI ADXUBOB.

[Togcucrema «ApxuBbl»y. COIEPKUT MEXaHU3MBl apXWUBUPOBAHUS COOOIIEHWHA W  3HAYCHUH.
HenocpeacTBeHHO CONEPKUT apXuB cooOmieHuil Bmecte ¢ ero Oydepom. Colep>KUT METOIbI JOCTyNa K
apXuBaM 3HAYEHUI M apxXuBaTOpaMm 3Ha4eHUU U cooOiieHni. Kpome 3Toro BBINOJIHAET 33a4y aKTUBHOTO
cOopa MaHHBIX W3 HCTOYHMKOB 3HAUYEHHUH IS apXMBOB 3HAYEHHUH, a TaKKe apXMBUPOBAHUE apXuBa
COOOIIIEHUH IO apXHUBATOPAM.

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

O6bekT 0ydepa TValBuf cogepkut MmaccuB 3HaueHU 0CHOBHBIX THIIOB cucTeMbl OpenSCADA: cTpoka,
1[eJI0e, BEIIECTBEHHOE W JIoTh4yHoe. [lojaepkuBaeTcss XpaHEHHUE 3HAYCHUN B PEXKUMAaX KECTKOW, MITKOU
CeTKH W peXHMe CBOOOTHOTO jaoctyma. [IpeaycMOoTpeH, TakKe, peKUM BPEMEHH BBICOKOTO pa3pelieHUs
(MukpocekyHbl). Mcmonb3yeTcss Kak A HEMOCPEACTBEHHOTO XpaHEHHs OONBIINX MAacCHBOB 3HAUCHUH,
TaK ¥ 711 0OMeHa ¢ OOJIBIIMMHA MacCHBAaMHU METOJ/IOM ITOKaIPOBOTO JIOCTYTIA.

KopueBoii o0bexT momyns moacucteMbl «ApxuBbly (TTipArchivator) comepxxut wuHdopmanuio o
KOHKPETHO B35TOM THIIE MOIYyJs. B paMkax OTOENbHBIX MOIYJIEH MOMKET pealn30BhIBaTH COOCTBEHHBIC
obmemonynpHble pyHkuuu. B oOmem, i Momyneil 3TOro Tuma, COOEP)KUT METOABI JIOCTyHa K
XpaHWIUIIAM 3HAYE€HUI U COOOLICHUH.

O6wbekt apxuBatopa cooOuienuit (TMArchivator) coaepUT KOHKpPETHYIO pealli3alldio XpaHWIMILNA
coobuieHuii. B ob1em, J1st apXuBaTOpOB COOOIICHUH, IPEAOCTaBIsAeTCA HHTepdeiic TocTyma K peaau3aiuu
MCXaHMU3Ma apXUBUPOBAHUS, B MOAYJIAX.

OOwexT apxuBaropa 3HaueHMH (TVArchivator) comepXUT KOHKPETHYI peaIu3alMio XpaHWINIIA
3HayeHud. B olmiem, /uis apXuBaToOpoB 3HAYCHHA, MPEAOCTABISETCS MHTEpQEiic nocTyna K peanu3anuu
MeXaHU3Ma ApXUBUPOBAHUS U Ha3HAUEHHE apXUBOB 3HAYEHUI Ha 00CITY)KMBaHUE apXUBATOPOM.

OoOnexT snementa apxuBa TVArchEl cBsa3piBaeT 00beKTHl apXMBOB ¢ apXuBaTopamu. Mcmonb3yercs ist
JIOCTYyTA K apXUBaTOpaM U3 apXHBa, a TAKXKE K apXUBaM U3 apXUBaTOpa, T.€. ISl IEPEKPECTHBIX BHI30BOB.
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5.1. O0bekT noacucremol «ApxuBbi» (TArchiveS)
SubS¥YS.

‘Hacnez[yeT:

Ily6imyHbIe METOABI:
* int subVer(); — Bepcus moiCUCTEMBI.
* int messPeriod( ); — Ilepnon apxuBupoBaHue coodieHunit u3 Oydepa (CexyHnm).
* int valPeriod( ); — Ilepnon cOopa 3HaAUYECHHIA 1711 aKTUBHBIX apXUBATOPOB (MUJUTUCEKYH]T).
* int valPrior(); — Ilpuopurer 3amaun cOopa 3HaUCHUH I aKTUBHBIX apXUBATOPOB.

* void setMessPeriod( int ivl ); — YcraHOBKa TiepHOJa apXWBHUPOBAHHS COOOIICHUU U3 Oydepa
(cexynnm).

* void setValPeriod( int ivl ); — YcraHoBKa nepuojia cOopa 3HaUYEHHUH JUIsl aKTUBHBIX apXHWBAaTOPOB
(MUUTHCEKYH]T).

* void setValPrior( int ivl ); — YcraHOBKa NpUOpUTETa 3agaud cOOpa 3HAYCHHUN AN aKTHBHBIX
apXUBaTOPOB.

* void subStart( ); — 3ammyck MOJCUCTEMBI.
* void subStop( ); — OcTaHOB NOJICUCTEMBI.

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

* bool valPresent( const string &iid ); — IlpoBepka Ha HaIM4Ke apXuBa 3HAYCHUHN <iid>.

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

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

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

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

<val>. AKTUBHBIA apXxuB OyaeT obOecneunmBaTbCS MEPUOAMUYECKUM IOTOKOM 3HAauYeHUM (ompenensercs
MEPUOANYHOCTHIO apXHBa) MOICUCTEMOM.

* AutoHD<TTipArchivator> at( const string &name ); — Iloakmouenue/oOpaiieHue K THITY
apxuBaTopa (MOAylw) <name>.

* void messPut( time_t tm, int utm, const string &categ, TMess::Type level, const string &mess ); —
[Tomerienune 3HaueHUst <mess> ¢ ypoBHeM </evel> xaTeropuu <categ> u Bpems <tm>-+<utm> B Oydep,
a 3aTeM B apXUB COOOIICHUH.

* void messPut( const vector<TMess::SRec> &recs ); — Ilomemienne rpynmbl 3HaUCHUN <recs™> B
Oydep, a 3aTeM B apXuB COOOIIICHUH.

* void messGet( time t b_tm, time t e tm, vector<TMess.::SRec> & recs, const string &category = "",
TMess::Type level = TMess::Debug, const string &arch = "" ); — 3ampoc 3HaueHU <regs> 3a
YKa3aHHBII MEepUoJ BpeMeHU <b tm>, <e tm> ISl yKa3aHHOHN KaTeropuu (1o mabiioHy) <category> u
ypoBHA <level> u3 apxuBaropa <arch>.

* time t messBeg( const string &arch = "" ); — Havasio apxuBa COOOIICHHI B TEIOM WIW IS
yKa3aHHOTO apxuBaropa <arch>.
* time_t messEnd( const string &arch = "" ); — Konen apxuBa cOOOIICHHN B IICIIOM WJIH IS

yYKa3aHHOTO apxXxuBaTopa <arch>.

» TElem &messE( ); — Ctpykrypa BJ] apxuBaTOpoB COOOIIECHHIA.
* TElem &valE(); — Ctpyktypa B/l apxuBaTopoB 3HaueHUH.

* TElem &aValE( ); — Crtpyktypa bJl apxuBOoB 3HaueHuil.

[Iyoauunble aTPUOYTHI:
* static int max_req_mess, — MakcuManbHBIN pa3mep 3arpoca coodmenuit (mo ymomyanuio 3000).
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5.2. OobexT apxuBa 3ua4yenuii (TV Archive)
TCntrNode, TValBuf, TConfig ‘

‘Hacnez[yeT:

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

 Passive — macCUBHBIN PEeXUM COOpa JTaHHBIX, ICTOYHHK CAMOCTOSITENILHO MOMEIIAET JaHHBIE B
apXxus;
+ PassiveAttr — TmacCUBHBIN pexXuM cOOpa JaHHBIX y aTpuOyTa mapaMmeTrpa, aTpuOyT mapameTpa
CaMOCTOSITENTLHO TTOMEIIAET TaHHBIE B APXUB;
« ActiveAttr — axkTUBHBIA pexxuM cOopa HaHHBIX y aTpuOyTa mapameTpa, aTpuOyT mapamerpa
MEPHOANYECKH OTPAITBACTCS MMOACHCTEMON « APXUBBIY;

IIy0am4uHbIe METOBI:
o TVArchive( const string &id, const string &db, TElem *cf el ); — NHunmanu3upyomui KOHCTPYKTOP
apxuBa. ['ne <id> — unentudukarop apxuna, <db> — bJ| nns xpanenus u <cf el> — ctpyxrypa b/l
apXUBOB 3HAYECHU.
* const string &id( ); — Unentuduxatop apxuaa.
* string name( ); — Vms apxuBa.
» string dscr( ), — OmnucaHue apxusa.
* SrcMode srcMode( ); — PexuM CBsI3bIBaHUS ¢ HICTOYHUKOM JIAHHBIX.
* string srcData( ); — IlapaMeTpsl HCTOYHHMKA AAHHBIX, B CIlydae PeXHMa JIOCTyNa K Mapamerpy 3TO
ajipec mapameTpa.
* bool toStart(); — llpusHak: «3amycKaTh apXyB MPU BKIIOYCHUN.
* bool startStat( ); — CocrosiHue: « ApXHB 3aIyIICH.
 string DB(); — Anpec b]] apxuBa 3HaueHuil.
* string thl( ); — Tabmuua b]l apxuBa 3HaUCHUH.
string fullDB( ); — Ilonnoe umst Tabnuibl bl apxuBa 3HaueHUi.
* long long end( const string &arch = BUF ARCH NM ); — BpeMs OKOHYaHHUs apXWBa B IEIOM
(arch="") unu ykazanHoro apxuBaropa, oydepa (arch="<bufer>").
* long long begin( const string &arch = BUF ARCH NM ); — BpeMms Hauana apxuBa B IeJIOM
(arch="") unu yka3zaHHoro apxusaropa, oydepa (arch="<bufer>").
* long long period( const string &arch = BUF ARCH NM ); — IlepunoauuHocTth Oydepa apxuBa UM
YKa3aHHOTO apXuBaTtopa (MUKPOCEKYH]I).
* TFld::Type valType( ); — Tun apXuBHUPyeMOTO 3HAUYCHUS.
* bool hardGrid(); — Vlcnionp30BaHME )KECTKOM CeTKH B Oydepe apxuBa.
* bool highResTm( ); — W cnonb30oBaHue BBICOKOTO pa3pelleHuss BpeMeHu B Oydepe apxusa
(MHMKpPOCEKYH/IbI).
* int size( ); — Pa3mep Oydepa apxuBa (€IUHHIIBI).
* void setName( const string &inm ); — Y cTaHOBKa IMEHHU apXHuBa.
* void setDscr( const string &idscr ); — Y cTaHOBKa OIMCAHUS apXHUBa.
* void setSrcMode( SrcMode Vi, const string &isrc = "" ); — VYcTaHOBKAa peXuUMa CBSA3BIBAaHUS C
HMCTOYHUKOM JIaHHBIX.
* void setToStart( bool vl ); — Y craHoBKa nmpu3HakKa: «3amycKaTh apXuB P BKIIOUCHUN.
* void setDB( const string &idb ); — YctanoBka aapeca b/l apxuBa 3HaueHuil.
* void setValType( TFld::Type vl ); — YcTaHOBKa TUIIa apXUBUPYEMOTO 3HAUCHHUS.
* void setHardGrid( bool vl ); — Y cTaHOBKa HUCIIOIB30BaHUS )KECTKOU CETKH B Oydepe apxuBa.
* void setHighResTm( bool vl ); — YcTaHOBKa HCHOJB30BAHUS BBICOKOTO pa3pelIeHHUs BPEMEHH B
Oydepe apxuBa (MUKPOCEKYH]IBI).
* void setSize( int vl ); — YcTaHoBKa pazMepa Oydepa apxuBa (€AUHULL).
* void setPeriod( long long vl ); — ¥YcTraHoBka nepuoguIHOCTU Oydepa apxusa.
* void start( ); — 3aIyck apxuBa.
* void stop( bool full del = false ); — OctaHOB apXxuBa, C MOJHBIM yaanenuem <full del>.
* TVariant getVal( long long *tm = NULL, bool up ord = false, const string &arch = "", bool
onlyLocal = false ); — 3anpoc oJHOT0 3HAa4eHHUs 3a BpeMs <{m> U NMPU3HAKOM HPUTATUBAHUS K BEpXy
<up_ord> w3 ykazaHHOTO apxuBaTopa <arch>, Oydepa (arch="<bufer>") wnm Bcex apXuBaTOpPOB IO
Mepe maneHus kadectBa (arch=""). Jlna o00paboTku 3ampoca TONBKO JIOKAJbHOM CTaHIueln
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ycraHaBunuBaetcsi <onlyLocal>.

* void getVals( TValBuf &buf, long long beg = 0, long long end = 0, const string &arch = "", int limit =
100000, bool onlyLocal = false ); — 3amnpoc kagpa 3HadeHU <buf> 3a BpeMms oT <beg> no <end> u3
yKa3aHHOTO apxuBaTopa <arch>, Oydepa (arch="<bufer>") unu Bcex apXuWBaTOpPOB MO Mepe MaaCHUS
kauecTBa (arch=""), ¢ orpanuyeHuem paszMmepa 3ampoca B <[imit> 3amuceil. Jlns 3ampoca TOJIBKO
JIOKQJIBHBIX apXWUBOB, 0€3 KOMIICHCAIMK MPOOEIOB apXHUBOB M3 PE3CPBHBIX CTAHIIMHA, yCTAaHABIMBACTCS
<onlyLocal>.

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

* void getActiveData( ); — OmnpocuTh HCTOYHUK JaHHBIX. Mcmonb3yercs MOACUCTEMOM ISt
MIEPUOTUIECKOTO COOPE TAaHHBIX AaKTHBHBIMH apXUBAMH.

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

* bool archivatorPresent( const string &arch ); — llpoBepka apxuBaTropa Ha 0OCIyXHBaHUE TAHHOTO
apXxuBa.

* void archivatorAttach( const string &arch ); — lloaxiroueHne NaHHOTO apXyMBa Ha OOCTYKUBaHUE
YKa3aHHBIM apXUBATOPOM.

* void archivatorDetach( const string &arch, bool full = false ); — OTKII0YeHHE TAaHHOTO apXHBa OT
o0CITy’)KMBaHUE YKa3aHHBIM apXUBATOPOM.

* void archivatorSort( ); — CopTHPOBKAa OOCITYXHBAIOIINX apXUBATOPOB B TOPSJIKE YXYIIICHUS
KauyecTBa.

» string makeTrendImg( long long beg, long long end, const string &arch, int hsz = 650, int vsz = 230 ),
— ®opmupoBanune uzobpaxenus (pdf) TpeHna 3a ykazaHHBIA MPOMEXKYTOK BpeMeHH <beg>, <end> u
yKa3aHHOT'O apxuBaTopa <arch>.

* TArchiveS &owner( ); — Iloncucrema « ApXMBBD) — BIIaJICJIEI] apXUBa 3HAYCHUH.

5.3. O6bexT O0ydepa 3nauenuii (TValBuf)

‘HacnenyeTcsI: ‘T VArchive ‘

ITy0iu4HbIC METOABI:
* TValBuf( ); — Nnunmanuzarop 6ydepa ¢ ycTaHOBKaMH 10 YMOIYAHUIO.
* TValBuf( TFld::Type vip, int isz, long long ipr, bool ihgrd = false, bool ihres = false ); —
WNunnmanusarop Oydepa ¢ ykazaHHBIMU TapaMeTPaMH.
* void clear(); — Ouuctka Oydepa.
» TFld::Type valType( ); — Tun 3Ha4eHuss XxpaHUMOTO Oydepom.
* bool hardGrid(); — Pabora Oydepa B pexxumMe KECTKON CETKHU.
* bool highResTm( ); — Pabora Oydepa B perxrMe BpeMEHH BBICOKOT0 pa3pelieHus (MUKPOCEKYHIbI).
* int size( ); — MakcuManbHBIH pa3mep Oydepa (eaeHHII).
* int realSize( ); — PeanbHbIil pazmep Oydepa (eneHuI).
* long long period( ); — llepuoamunocth 3HaueHU B Oydepe (MukpocekyHn). Eciu nmepuoanaHoCcTh
HyJieBast To Oydep GyHKIIMOHUPYET B PEKUME CBOOOTHOTO JOCTYIIA.
* long long begin(); — Bpems Hauana Oydepa (MUKPOCEKYH]).
* long long end(); — Bpems okonuanus Oypepa (MUKPOCEKYH).
* bool vOK( long long ibeg, long long iend ); — IlpoBepka Hanuuus 3HaueHU# B Oydepe 3a yKa3aHHBIN
IIPOMEXYTOK BpEMEHU OT <ibeg> 1o <iend>.
* void setValType( TFld::Type vl ); — YcTaHOBKa TUIIa 3HAYCHUS XpaHUMOTO Oydepom.
* void setHardGrid( bool vl ); — YcTaHOBKa peXHMa KECTKOW CETKH.
* void setHighResTm( bool vl ); — YcraHoBKa peXuMa BpPEMEHH BBICOKOTO pa3peIICHUS
(MHMKpPOCEKYH/IbI).
* void setSize( int vl ); — YcraHoBKa pa3mepa Oydepa (eacHHII).
* void setPeriod( long long vl ); — Y cTaHOBKa NepUOTUNIHOCTH 3HAUCHUN B Oydepe (MUKPOCEKYHT).
* virtual void getVals( TValBuf &buf, long long beg = 0, long long end = 0 ); — 3amnpoc kaapa
3HauYeHU <buf> 3a Bpems oT <beg> no <end>.
* virtual string getS( long long *tm = NULL, bool up _ord = false ); — 3anpoc 3Ha4€HUs CTPOKOBOTO
THUIIA 32 BpeMs <{m> U MPU3HAKOM MPUTATUBAHMS K BEPXY <up ord>.
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* virtual double getR( long long *tm = NULL, bool up ord = false ); — 3anpoc 3HaYeHUS
BEIIIECTBEHHOTO THIIA 3a BpeMsl <fm> W MPU3HAKOM IIPUTITUBAHUS K BEpXy <up ord>.

* virtual int getl( long long *tm = NULL, bool up _ord = false ); — 3anpoc 3HaueHHs MEIOT0 TUIA 3a
BpeMs <tm> ¥ MPU3HAKOM NPUTATUBAHUS K BepXy <up_ ord>.
* virtual char getB( long long *tm = NULL, bool up ord = false ); — 3anpoc 3Hau€HHs JOIHYECKOTO

THUIA 32 BpeMsl <{m> U MPU3HAKOM IPUTATUBAHUS K BEPXY <up ord>.
* virtual void setVals( TValBuf &buf, long long beg = 0, long long end = (0 ); — YcraHoBKa kajapa
3HaYeHUH u3 <buf> 3a Bpemst OT <beg> no <end>.

* virtual void setS( const string &value, long long tm = () ); — YcTaHOBKa 3HA4YE€HHsI CTPOKOBOTO THIIA C
BpEMCHEM <fm>.

* virtual void setR( double value, long long tm = () ); — YcTraHOBKa 3HAYCHUS BEIICCTBEHHOTO THUIIA C
BpEMCHEM <im>.

* virtual void setl( int value, long long tm = () ); — YcTaHOBKa 3HA4Y€HHs 1IEJIOTO THUIA C BPEMEHEM
<tm>.

* virtual void setB( char value, long long tm = ( ); — YcTaHOBKa 3HAYEHHS JIOTHYECKOTO THMA C

BpEMCHEM <fm>.
3amuméHHble MeTOAbI:

* void makeBuf( TFld::Type v_tp, int isz, long long ipr, bool hd_grd, bool hg res ); — Ilepecoznanue
Oydepa U1 yKa3aHHBIX TApaMETPOB.

5.4. Monyabhblii 00bekT THNA apxuBatopa (TTipArchivator)

‘Hac.nenyeT: TModule. ‘

‘HacnenyeTCﬂ: KopHeBbiMU 00BbEKTaMU MOJYJIE€H OJCUCTEMBI «APXUBBD. ‘

IIyoauuHbIe METOABI:

* void messList( vector<string> &list ); — CHUCOK apXHUBaTOPOB COOOIICHUH.

* bool messPresent( const string &iid ); — IlpoBepka Ha HAIMYKE YKA3aHHOTO apXUBATOPa COOOIIIECHHUH.
* void messAdd( const string &iid, const string &idb = "**" ); — JlobaBneHue apxuBaToOpa
COOOILIEHUH.

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

* AutoHD<TMArchivator> messAt( const string &iid ); — IloaxinioueHne K apXuBaTopy COOOIIECHUI.
* void valList( vector<string> &list ); — CHMCOK apXHUBaTOPOB 3HAYCHUH.

* bool valPresent( const string &iid ); — IlpoBepka Ha HaAJIM4YKE YKa3aHHOTO apXUBATOPa 3HAUCHUH.

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

* AutoHD<TVArchivator> valAt( const string &iid ); — IloakitoueHne K apXuUBaToOpy 3HAYCHUH.

» TArchiveS &owner( ); — lloncucremMa « ApXHBBD) — BJIaJICTICI] TUIIA apXHUBATOPA.

3aIIII/IIIIéHHI)Ie METOAbI:

* virtual TMArchivator *AMess( const string &iid, const string &idb ); — MoaynbHBIN METOJ] CO3/1aHNE
apXuUBaTopa COOOIICHHI.
* virtual TVArchivator *AVal( const string &iid, const string &idb ); — MonaynbHBII METOJ| CO3IaHHE

apXMUBaTOpa 3HAYCHUMN.
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5.5. OobexT apxuBaTopa coodmenuii (TMArchivator)

‘HacnenyeT: TCntrNode, TConfig ‘
‘HacneuyeTcn: OOBeKTaMu apXUBAaTOPOB COOOIIEHUN MOAYJICH TIOICUCTEMBI «APXUBBDY. ‘

IMy6anyHbIe METOABI:
* TMArchivator( const string &id, const string &db, TElem *cf el ); — VHunmanu3upyrommit
KOHCTPYKTOp apXuBaTopa cooOmmeHui ¢ uneHtudukaropom <id>, mans xpanenuss Ha B/l <db> co
CTPYKTYypoil <cf el>.
* const string &id( ); — VneHTuduKaTop apxuBaTopa.
* string workld( ); — Pabounii uaeHTHPHUKATOP, BKIFOYACT UM MOJTYJIS.
* string name( ); — VIms apxuBartopa.
* string dscr( ); — Omnucanue apxuBaTopa.
* bool toStart(); — llpuszHak «3amycKkaTh apXuBaToOp».
* bool startStat( ); — CocTOsSTHHE apXUBATOPa «3aIyIIECH».
» string &addr( ); — AIpec XpaHWUIHIIA apXUBATOPA.
* int &level( ); — YpoBeHb COOOIIEHUI 00CTY)KMBAEMBIX apXHBATOPOM.
* void categ( vector<string> <&list ); — Kareropun (1mabJaoHBI) COOOMICHUI OOCITYKHBAaCMBIX
apXHBATOPOM.
* string DB( ); — Anpec b/l apxuBaropa.
» string thl( ); — Anpec tabmuisr bJl apxuBaropa.
e string fullDB( ); — Ilonuslii anpec Tabauusl b/ apxusaropa.
* void setName( const string &vl ); — Y cTaHOBKa UMEHH apXUBaTOpA.
* void setDscr( const string &vl ); — Y cTaHOBKa OIMCaHUE apXUBATOPA.
* void setToStart( bool vl ); — YcTanoBKa npu3Haka «3aIrycKaTb apXuBaTop».
* void setAddr( const string &vl ); — Y cTaHOBKa aJipeca XpaHUJIUIIA apXUBATOPA.
* void setLevel( int lev ); — YcTaHOBKa YpOBHS COOOIIEHUI 00CTYKMBAEMBIX apXHBATOPOM.
* void setDB( const string &idb ); — YctanoBka agpeca b]l apxuBaropa.
* virtual void start( ); — 3amyck apxuBaropa.
* virtual void stop( ); — OcTaHoB apxuBaropa.
* virtual time t begin( ); — Hauano apxuBa JaHHOTO apXHUBaTOpA.
* virtual time_t end( ); — KoHel apxuBa JaHHOTO apXHUBaTOPA.
* virtual void put( vector<TMess::SRec> &mess ); — lloMecTuTh Trpynmy coOOOIIEHUH B apXxuB
COOOIIEHUH TaHHOTO apXUBATOPA.
* virtual void get( time t b_tm, time_t e_tm, vector<TMess::SRec> &mess, const string &category = "",
char level = (0 ); — TlomydnuTb COOOIICHUS M3 apXWBa JJAHHOT'O apXHUBaTOpa I YKa3aHHBIX MapaMeTPOB
¢uibTpa.
» TTipArchivator &owner( ); — Tun apxuBaTtopa — BJIaJiejel] apXUBATOPOM COOOIIECHUH.

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

3amunéHHbIe METOALI:
* bool chkMessOK( const string &icateg, TMess::Type ilvl ); — IIpoBepka coOOIIIeHHSI HA COOTBETCTBUE
yCIIOBUSIM (PUIIBTpA.
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5.6. O0bexT apxuBaTopa 3navennii (TV Archivator)

‘HacnenyeT: TCntrNode, TConfig ‘
‘HacneuyeTcn: OObeKTaMu apXUBATOPOB 3HAYCHUIM MOJTYJICH MOJACUCTEMBI K APXHUBBIY. ‘

IMy6anyHbIe METOABI:
» TVArchivator( const string <&id, const string &db, TElem *cf el ); — WVnunumanu3upyrommi
KOHCTPYKTOp apxXuBaTopa 3Ha4eHUH ¢ wuaeHTHdukaropom <id>, nns xpanenuss Ha bJl <db> co
CprI(TypOI/I <cf el>.
const string &zd( ) — I/I,ueHTI/I(pI/IKaTop apxuBaTopa.
BKJTIOYAET UMSI MOJTYJISI.

* string name( ); — VIms apxuBartopa.

* string addr(); — Anpec XpaHWJIHUIIA apXUBATOPA.

* double valPeriod(); — IlepnoguuHOCTh 3HAUYCHUI apXUBaTOpa (MUKPOCEKYHN).
* int archPeriod( ),
apXWBaTOp MPOM3BOIUT apXUBUPOBAHHE Kajpa 3HAUCHHI 13 Oydepa apxuBa.
* bool toStart(); — llpusHak «3amyckatb apXuBaTop.

* bool startStat( ); — CocrosiHue apxuBaTopa «3aIyIiieH.

» string DB( ),
» string thl( ); — Anpec tabmuisr bJl apxuBaropa.

e string fullDB( ); — Ilonuslii anpec Tabauusl b/ apxusaropa.

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

* void setDscr( const string &idscr ); — Y cTaHOBKa OIMCaHUS apXUBaTOpA.
YcraHoBKa aznpeca XpaHWIHILA apXUBaTOpa.

* virtual void setValPeriod( double iper ); — YcTaHOBKa TEPHOJUYHOCTH 3HAYCHUU apXuBaTopa
(MMKpPOCEKYHN).

* virtual void setArchPeriod( int iper ); — YcraHOBKa NEPUOJAMYHOCTH APXMBHUPOBAHUS 3HAUEHUU
apxuBaTOpoM. Bpems yepe3 KoTopoe apxXuBaTop MPOM3BOJUT apXUBUPOBAHUE Kajpa 3HaYeHUH 3 Oydepa
apXxuBa.

* void setToStart( bool vl ); — Y craHOBKa nIpu3HaKa «3amycKaTh ap3uBaTOP».

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

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

* virtual void stop( bool full del = false ); — OcTaHOB apxuBaTopa C BO3MO>KHOCTBHIO IOJHOIO
ynanenust <full del>.

* void archiveList( vector<string> &Is ); — Cnucok apxuBoB 00CITy>KHBaEMbIX apXHUBATOPOM.

* bool archivePresent( const string &iid ); — IlpoBepka Ha 0OCIIy>)KHBAa€MOCTh YKa3aHHOTO apXHBa
apXUBATOPOM.

» TTipArchivator &owner( ); — Tun apxuBaTopa — BlIajieJiel] apXUBAaTOPOM 3HAYCHHH.

3amuménabie METOAbI:
» TVArchEl *archivePlace( TVArchive &item ); — Bxmouute apxuB <item> B 00pabOTKy
apXHBATOPOM.
* void archiveRemove( const string &id, bool full = false ); — Ynamuteh apxuB <id> u3 o0pabOTKH
apXUBaTOPOM, C BO3MOKHOCTbBIO TIOJTHOTO yaiaeHust <full>.
 virtual TVArchEl *getArchEl( TVArchive &arch ); — IlonyuyeHue oObekTa >JI€MEHTa apXuBa JUIs
YKa3aHHOTO apXHBa.

3amuménnble aTpudyTHI:
* Res a res — Pecypc nporniecca apXuBUPOBAHUS.
* bool run_st — Ilpu3HaK «ApXUB 3aIyIIECH».
* vector<TVArchEl *> arch_el; — MaccuB 3J1eMEHTOB apXHBOB.
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5.7. O0bekT 371emenTa apxuBa B apxusartope (TVArchEl)

‘Hacnez[yeTca: ‘O6’beKTaMI/I apXMBaTOPOB 3HAYEHUN MOJyJIEN MOJICUCTEMBI «APXUBBIY.

IMy0au4HbIE METOABI:
o TVArchEl( TVArchive &iachive, TVArchivator &iarchivator ); — VNHAIMATU3UPYIOMUNA KOHCTPYKTOP
JUTSL CBSI3U apXuBa <iachive> ¢ apxuBaTtopoMm <iarchivator>.
* virtual void fullErase( ); — IlonmHoe ynaneHue 3JIeMeHTA.
* virtual long long end( ); — Bpems KoHIIa JaHHBIX (MUKPOCEKYH/IbI).
* virtual long long begin( ); — Bpems Hauana TaHHbIX (MUKPOCEKYH/IbI).
* long long lastGet( ); — Bpems nocnennero copoca qaHHbIX U3 Oydepa B XpaHWIHUIIIE.
» TVariant getVal( long long *tm, bool up_ord, bool onlyLocal = false ); — 3anpoc 3Ha4eHHs 32 BpeMs
<tm> ¥ MPU3HAKOM TIPUTATUBAHUS K BEPXy <up ord>, ¢ yKazaHUEM 3ampoca TOJIbKO JIOKaJTLHOTO apXHuBa
B <onlyLocal>.
* void getVals( TValBuf &buf, long long beg = 0, long long end = 0, bool onlyLocal = false ); —
3anpoc kaapa 3HaueHu <buf> 3a Bpems oT <beg> 10 <end>, ¢ ykazaHUEM 3aIMPOCa TOJIBKO JOKAIHLHOTO
apxuBa B <onlyLocal>.
* void setVals( TValBuf &buf, long long beg = 0, long long end = () ); — YcTaHOBKa KaJipa 3HaYCHUH U3
<buf> 3a BpeMms oT <beg> no <end>.
» TVArchive &archive( ); — ApxuB d7eMeHTa.
* TVArchivator &archivator( ); — ApXuBaTOp 3JIEMEHTA.

[yoauunble aTPUOYTHI:
* long long prev_tm; — Bpewms npensiaymiero 3HadeHus. Mcnons3yercs 11 yCpeTHeHHUS.
* string prev_val; — llpenpiaymiee 3Hauenue. Mcnonb3yercs i ycpeAHEHUS.

3amuméHHble METOBI:
* virtual TVariant getValProc( long long *tm, bool up _ord ); — ®yunkuus oOpabOTKHU 3ampoca 0JHOTO
3HAYCHUS U3 apXUBa.
* virtual void getValsProc( TValBuf &buf, long long beg, long long end ); — ®ynkmus oO6pabOTKH
3arpoca MOJAyJIeM Ha TOJTy4YeHHe TaHHBIX.
* virtual void setValsProc( TValBuf &buf, long long beg, long long end ); — ®dyukuus oO6pabOTKH
3arpoca MOJIyJIEM Ha yCTaHOBKY JaHHBIX.
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6. Iloncucrema «Tpancmopre (TTransportS)

IToncucrema «Tpancnopte» npexacraBieHa oObekToM TTransportS KOTOpbI COAEPKHUT, Ha YpOBHE
MOJICHCTEMBI, MOJYJbHBIE OOBEKTHI THUTOB TpaHcropToB TTipTransport. Kaxknmpiii Tum TpaHcmopra
conepxuT 00bekThl Bxoaauwmx TTransportln u ucxoasumx TTransportOut TpancnoproB. O61mast CTpykTypa
MIOJICUCTEMBI ITPUBE/IEHA Ha puc. 6.

Hemo cTaHyuA

CucmesHsIl ol

Crod nodcucmen

Sockets

Tin mp arHcmopma |

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

KopHeBoii 00bekT Moayis nojcuctemMsl «TpaHCIOPTB) COAECPKUT UHPOPMALUIO O KOHKPETHO B3SITOM
tune Monynst ¥ BHemHUX OpenSCADA xocrax/craHiusx. B pamkax OTAENBHO B3SITOIO MOAYJNS MOXKET
OBITh peanu3oBaHa COOCTBEHHAs OOIIEMOIyJbHas (YHKIIMOHAJIBLHOCTh. B oOmmiem, 1jisi BceX MOJyJeH,
COJIepKATCS METO/IbI IOCTYIIA K BXOASIIUM U UCXOISAIIMM TPAHCIIOPTaM KOHKPETHO B3STOTO MOJTYJISL.

Oo6wbekt Bxoasamero Tpancnopra TTransportln npegocraBisier uHTEpdeiic K peaau3aluud MOIYJIbHOTO
METO/Ia BXOZSAIIEro TPAHCIIOPTA.

OO6bekT ucxopsiero tTpancnopra TTransportOut nmpegocTasiseT uHTepeiic K pearTu3anuyd MOAYJILHOTO
METO/Ia UCXOSAIIECTO TPAHCIIOPTA.

6.1. OobexT noacucremol « Tpancnopre» (TTransportS)
‘HacnenyeT: ‘T SubSYS. ‘

JlanHble:
Crpykrypa BHemHUX OpenSCADA xoctos/crannuii (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 WHHULIUATU3ALNI
CTPYKTYPBHI.
. string user_open; — [lonp30BaTens CO3/IaBIINI 3aMTUCh PO BHEIIHUN XOCT/CTAHIIHIO.

. string id; — VnenTuduxaTop BHEIIHETO XOCTa/CTAHIUH.

- string name;, — VIMs BHEUITHETO XOCTa/CTaHIIUU.

. string transp; — TpaHCTIOPT, UCTIONB3YIONIUICS JIJIS TOCTYIIA K BHEITHEMY XOCTY/CTaHIIUH.

. string addr; — Anpec Ui TpaHCTIOPTa, KOTOPBIA UCTIONB3YETCS JUTS TOCTYIA K BHEITHEMY XOCTY/
CTaHIINU.

- string user;, — Ilonp30BaTeNlb BHEITHETO XOCTA/CTAHIUH.

- string pass, — Ilaponb 1moyb30BaTess BHEIIHETO XOCTa/CTaHITHH.

« bool link ok, — IlpusHak «CBs3b ¢ BHEIIHUM XOCTOM/CTAHIIEH YCTAaHOBIICHA.

I[My0au4HbIE METOABI:
* int subVer(); — Bepcus moicCUCTEMBI.
* void inTrList( vector<string> &ls ); — I1omHBII CIUCOK BXOSAIIUX TPAHCTIOPTOB.
* void outTrList( vector<string> &ls ); — I1onMHBIN CIUCOK UCXOMASIINUX TPAHCTIOPTOB.
* bool sysHost(' ); — Ilpuznak — «OToOpaxarh CUCTEMHBIE XOCTBI».
* void setSysHost( bool vl ); — Y ctanoBka npusHak — « OTOOpa>kaTb CUCTEMHBIE XOCTbD».
* string extHostsDB(' ); — B]1 xpaHeHus nepeyHs] BHEITHUX XOCTOB.
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* void extHostList( const string &user, vector<string> &list ); — CnH1cOK BHEITHUX XOCTOB.

* bool extHostPresent( const string &user, const string &id ); — IIpoBepka HaTM4MUs BHEIIHETO XOCTa
<id> ot umeHnu noiw3oBatens <user> ("*" — MIs1 CHCTEMHBIX XOCTOB).
* AutoHD<TTransportOut> extHost( TTransportS::ExtHost host, const string &pref = "" ), —

Co3pmanue — 3anpoc UCXOAAIIET0 TPaHCIIOpTa AJs 00CIIYy>KUBAaHUS BHEIIHETO X0ocTa </host> ¢ npepukcom
UACHTU(QUKAIMA y3JIa CHCTEMBI <pref>.

» ExtHost extHostGet( const string &user, const string &id ); — Ilonyuenue WHGOPMAIMOHHOTO
00bEKTa BHEIIHETO X0CTa <id> OT MMCHHM MoJjb3oBareis <user> ("*" — 1l CHCTEMHBIX XOCTOB).

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

* void extHostDel( const string &user, const string &id ); — Y 1aneHrue BHEUTHETO XOCTa/CTaHuu <id>
OT UMEHHU nojb3oBaTens <user> ("*" — 151 CHCTEMHBIX XOCTOB).

* int cntrlfCmd( XMLNode &node, const string &senderPref, const string &user = "" ); — llepenaua
3anpoca untepdeiica ynpasienus OpenSCADA <node> k ynan€HHON CTaHIIUU.

* void subStart( ); — 3ammyck MoJCUCTEMBI.

* void subStop( ); — OCTaHOB NOACUCTEMBI.

* TElem &inEl(); — Crtpyktypa BJl BXOASIINX TpaHCTIOPTOB.

* TElem &outEl(); — Ctpykrypa bJl ncXoasux TpaHCIIOPTOB.

* AutoHD<TTipTransport> at( const string &id ); — OOpaiieHIe/TOIKIIOYCHHE K TUITY TPAaHCIIOpPTa
<id>.

6.2. Moayabnblii 00bekT THNA TpaHcnopToB (T TipTransport)

‘HacnenyeT: TModule. ‘

‘HacneuyeTcn: KopueBbpiMu 00beKTaMu MOAYJIEH TIOICUCTEMBI « TpaHCTIOPTHD. ‘

IMy0au4HbIE METOABI:
* void inList( vector<string> &list ); — CHHCOK BXOJSAIINX TPAHCIIOPTOB.
* bool inPresent( const string &name ); — IIpoBepka Ha HATMYUE BXOJSIIETO TPAHCIIOPTA.
* void inAdd( const string &name, const string &db = "*.*" ); — JloGaBieHne BXOSIIETO TPAHCIIOPTA.
* void inDel( const string &name, bool complete = false ); — YpnaneHue BXOIALIETO TPAHCIIOPTA.
Bo3moskHo noniHoe ynanenue, Bkimovaromiee U b1, mytém yctaHoBku nipusHaka <complete>.
* AutoHD<TTransportin> inAt( const string &name ); — IloakiodeHne K BXOAIIEMY TPAHCIIOPTY.
* void outList( vector<string> &list ); — CIHCOK UCXOASAIMUX TPAHCTIOPTOB.
* bool outPresent( const string &name ); — IIpoBepka Ha HATMYNE UCXOJIAIIETO TPAHCIIOPTA.
* void outAdd( const string &name, const string &db = "**" ); — JlobaBneHue HNCXOMASAIIETO
TpaHCIIOPTA.
* void outDel( const string &name, bool complete = false ); — Y naneHnue UCXOISAIIETO TPAHCIIOPTA.
Bo3moxHO nontHOe ynaneHue, Bkimrodaromee U b1, myréM yctaHoBkH npu3Haka <complete>.
* AutoHD<TTransportOut> outAt( const string &name ) — IloaxkntoueHUE K UCXOA[IIEMY TPAHCTIOPTY.
» TTransportS &owner( ); — Iloacucrema « TpaHCTIOPTH) — BiIajIeNel] TUTIOM TPAHCIIOPTA.

3amuménabie MeTOAbI:

* virtual TTransportln *In( const string &name, const string &db ); — MoaynbHBIH METON
CO3JIaHHSI/OTKPBITHSI HOBOTO «BXO/ISIIIIET0» TPAHCIIOPTA.
» virtual TTransportOut *Qut( const string &name, const string &db ); — MoaynbHBIH METOJ

COS)IaHI/IH/ OTKPBITHUA HOBOI'O «UCXOOAICTO» TPpaHCIIOpTa.

6.3. O0bexT Bxoasmmx Tpancnopros (TTransportln)

‘Hacnez[yeT: TCntrNode, TConfig. ‘
‘Hac.ﬂez{yeTCﬂ: OObeKTaMH BXOJSIIUX TPAHCIOPTOB MOYJICH MOACHCTEMBI « TpaHCTIOPTHI. ‘

Iy0au4HbIE METOABI:
o TTransportln( const string &id, const string &db, TElem %*el ); — VIHUIUaIU3UPYOMUi
KOHCTPYKTOP.
* const string &id( ); — Unentuduxatop TpaHcnopra.
* string workld( ); — Tlonuelil uaeHTHPUKATOP, BKIIOYAs HISHTU(PUKATOP MOIYIIA.
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* string name( ); — VIms TpaHcnopra.

» string dscr(); — OmnucaHue TpaHCIIOPTA.

* string addr(); — Anpec.

* string protocol( ); — CBs3aHHBIN TPAHCIIOPTHBINA MTPOTOKOJ.

* virtual string getStatus( ); — Ilomy4yeHue cTaTyca BXOJSILEr0 TPaHCIIOPTA.

* bool toStart( ), — llpusHak «3ammyckaTh TPAHCIIOPT.

* bool startStat( ); — Cocrosiaue «TpaHcropT 3amymeH.

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

» string thl( ); — Tabmuua bJ] Tpancnopra.

* string fullDB( ); — Ilonnoe ums tabmunpsl b/l Tpancnopra.

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

* void setDscr( const string &idscr ); — Y cTaHOBKa OIMCaHUs TpaHCIIOpTa B <idscr>.

* virtual void setAddr( const string &addr ); — VY cTaHoBKka ajpeca TpaHcroprta B <addr>.
* void setProtocol( const string &prt ); — Y CcTaHOBKA CBSI3HOT'O TPAHCIIOPTHOTO MPOTOKOJIA.
* void setToStart( bool val ); — Y craHoBKa npu3HaKa «3amycKaTh TPAHCIIOPT.

* void setDB( const string &vl ); — Y cranoBka aapeca bJ[ Tpancnopra.

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

* virtual void stop( ); — OcTaHOB TpaHCHIOpTAa.

» TTipTransport &owner( ); — Tum TpaHcnopTa — Biaesel] BXOASIIUM TPAHCIIOPTOM.

3amuménnbie aTpUOyThI:
* bool run_st; — Ilpu3Hak «3amymien».

6.4. O0bekT ucxoasmux TpancnoproB (TTransportOut)

‘Hac.ﬂez{yeT: TCntrNode, TConfig. ‘
‘HacnenyeTcn: OOBeKTaMH UCXOAIIUX TPAHCIIOPTOB MOYJIEl MoACUCTEMbI « TpaHCIOPTHD». ‘

[y0auuHbIe METOABI:

o TTransportOut( const string &id, const string &db, TElem *el ); — VIHUIHaIU3UPYOUIUil
KOHCTPYKTOP.
* const string &id( ); — WUnentudukatop TpaHcmopra.

* string workld( ),
» string name( ); — VIms TpaHcmiopTa.

* string dscr( ); — OnucaHue TpaHCIopTa.

* string addr(); — Anpec TpaHcmopTa.

* int prml( ); — IlepBblii pe3epBHBII TapaMeTp.

* int prm2(); — BTopoii pe3epBHBII mapameTp.

* bool toStart( ); — llpusHak «3ammyckaTh TPAHCIIOPT.

* bool startStat( ); — Cocrosinue «TpaHcropT 3ammyIeH».

* virtual string getStatus( ); — IlonmydeHue craryca TpaHCIIOpTa.

 string DB( ); — Anpec bJ] Tpancnopra.

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

» string fullDB( ); — IlonHoe ums Tabmuiel b1 Tpancmopra.

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

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

* virtual void setAddr( const string &addr ); — YcranoBKa ajgpeca TpaHCIIOpTAa.

* void setPrml(int vl ); — YcTaHOBKa IEPBOTO PE3EPBHOTO MapaMmeTpa.

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

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

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

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

* virtual void stop( ); — OcTaHOB TpaHCIIOPTA.

* virtual int messlO( const char *obuf, int len_ob, char *ibuf = NULL, int len_ib = 0, int time = 0 ); —
OtmpaBka JaHHBIX uepe3 TpaHCHopT. Bpems oxuganuss <time> COEIWHEHUS YKa3bIBAETCS B
MUJIMCEKYHIaX.

* void messProtlO( XMLNode &io, const string &prot ); — OtnpaBka JaHHBIX B gepeBe XML <in>

[Monublit nneHTH(UKATOP, BKIIOYAS HICHTU()UKATOP MOIYIIA.
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4yepe3 TPAHCIIOPT, UCTOJIb3Ysl TPAHCIIOPTHBIN IIPOTOKONI <prot>.
» TTipTransport &owner( ); — Tun TpaHcnopTa — Biaaesel] UCXOAIUM TPAHCTIOPTOM.

3amunénnbie aTpUOyThI:
* bool run_st; — Ilpu3Hak «3amymien».
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7. Iloacucrema “IIpoTOKO0JIbI KOMMYHHUKAIIMOHHBLIX HHTEpPdeiicoB”
(TProtocolS)

[Toacucrema «IIpoTOKOIBI KOMMYHUKAIIMOHHBIX WHTEpQEHcoBy» mpeacTtaBieHa oobekTtoM TProtocolS,
KOTOPBIM COAEP)KUT, HA YPOBHE MOACHUCTEMBI, MOAYJIbHBIE OOBEKTHI OTIENbHBIX MPOTOKOJIOB TProtocol.
Kaxxaplit IpOTOKOJ COAEPKUT OOBEKTHI OTKPBITHIX CEaHCOB BXOAIINUX NPOTOK0I0B TProtocolln.

O6mbext TProtocolS mpemocraBiseT HOCTYN K BXOIAUIUM M MCXOJSIINM MPOTOKOJIAM OTAEIBHO B3STHIX
TUTMOB TPAHCHOPTHBIX MPOTOKOJIOB. BHYTpeHHSsI CTOpOHAa HCXOJAIIErO MPOTOKOJA CTPOUTCS IO
MOTOKOBOMY MPHUHIIUITY C UHAUBUAYAIbHON CTPYKTYPOM MOTOKA [ KXKI0M peanu3aiuy npoToKoa.

7.1. OobekT noacuctembl «IIpoTOKOJILI KOMMYHUKAIIMOHHBIX HHTEP(eiicoB»
(TProtocolS)

‘HacnenyeT: ‘TSubSYS. ‘

IIy0im4yHbIe METOABI:
* int subVer(); — Bepcust moiICUCTEMBI.
* AutoHD<TProtocol> at( const string &id ); — lloaxntoueHrne K MOAYIIO MPOTOKoIa <id>.
* string optDescr( ); — Jlokanmu3oBaHHAash TOMOIIb IO OMIMSM KOMaHJHON CTPOKH W Iapamerpam
KoH(pUryparmonsoro ¢aiina.

7.2. Moayabnblii 00beKT npoTokosia (TProtocol)

‘HacnenyeT: TModule. ‘
‘HacnenyeTCﬂ: KopneBbsiMu 00bekTamMu Motynielt noacuctemsl «IIpoTokomb. ‘

ITy0iu4HbIC METOABI:
* void list( vector<string> &list ); — CHHCOK OTKPBITHIX BXOSIINX CEAHCOB.
* bool openStat( const string &name ); — IIpoBepka Ha OTKPBITOCTh BXOJSILEI0 CEaHca ¢ YKa3aHHbIM
UMEHEM.
* void open( const string &name, const string &tr ); — OTKpbITHE BXOJSIIETO ceaHca OT MMEHU
TpaHcIopTa <fr>.
* void close( const string &name ); — 3aKpbITHE BXOIAIIETO CEaHCA.
* AutoHD<TProtocolln> at( const string &name ); — llogxiroueHHe K OTKPBITOMY BXOMSIIEMY
CeaHcy.
* virtual void outMess( XMLNode &io, TTransportOut &tro ); — OtnpaBka IaHHBIX B jepeBe XML
<in> NoCPEeACTBOM JaHHOTO IIPOTOKOJA U TPAHCIIOPTA <{ro>.

7.3. O0beKT ceanca Bxojsimero nporokoJia (TProtocolln)

‘HacnenyeT: TCntrNode. ‘
‘HacnenyeTCﬂ: OObexkTaMu ceaHca BXOSIIEro MPOTOKOIIA MOy el oacucTeMbl «I[IpOTOKOMBIY. ‘

ITy0iu4HbIE METOABI:
» TProtocolln( const string &name ); — VNHUIIMATU3UPYIOMINUNA KOHCTPYKTOP.
* const string &name( ); — VIMs BXOZSILETO ceaHca.
* const string &srcTr( ); — Anpec TpaHCHIOPTa-UCTOYHUKA OTKPBITHS JaHHOTO CEaHCa BXOJSIIETO
MIPOTOKOJIA.
* void setSrcTr( const string &vl ); — YcTaHOBKa ajpeca TPaHCIOPTA-UCTOUYHUKA OTKPBITUS JAHHOTO
ceaHca BXOJAIIETO MPOTOKOIA.
* virtual bool mess( const string &request, string &answer, const string &sender ); — llepenaua
HECTPYKTYPUPOBAHHBIX JTAHHBIX Ha 00pabOTKY IMPOTOKOITY.
» TProtocol &owner( ); — IIpoTokos — Biaaenell BXOASAIINM CEAaHCOM.
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8. Iloacucrema “Iloab3oBarenibekue narepdencor” (TUIS)

[Toncucrema «Ilonb3oBatensckue uHTEpdEiich» npeacrarieHa o0bexToM TUIS KOTOpHIN cOAepKUT, Ha
YPOBHE MOJICUCTEMBI, MOTyJIbHBIE 0OBEKTHI MOIb30BaTeIbCKHX uHTEpGeiicoB TUI.

8.1. O6bexT noacucremn! «Iloab3oBarenbckue untepdeiicsn> (TUIS)
‘Hacnez{yeT: ‘T SubSYS. ‘

IIy0m4uHbIe METOBI:
* int subVer(); — Bepcus moiCUCTEMBI.
* void subStart( ); — 3aImmyck MoJCUCTEMBI.

* void subStop(); — OcCTaHOB N1OACUCTEMBI.

* AutoHD<TUI> at( const string &name ); — IlogkimtoueHne K MOAYJIIO TOJIb30BATEIHLCKOTO
uHTepdeiica.

* static bool icoPresent( const string &inm, string *tp = NULL ); — IlpoBepka Ha HaaW4usi UKOHKHU

<imm> B cTaHAapTHOW mupektopuu. MMs HMKOHKHM YyKa3biBaeTcs Oe3 pacumupenus. Pacurmpenue/Tun
3arpy>KeHHOT0 U300paxKEHUs TOMEIIAeTCs B <tp>.

* static string icoGet( const string &inm, string *tp = NULL ); — 3arpy3ka n300pakeHHs] WKOHKH
<inm> U3 CTaHAAPTHON JUPEKTOPUU.
* static string icoPath( const string &ico, const string &tp = “png” ); — llomHbIil IyTh K UKOHKE

BKJII0Yast pabouyro TUPEKTOPHIO.

8.2. Moay/ibHblii 00bEKT M0JIb30BaTeAbCKOro uuTepgeiica (TUI)

‘HacnenyeT: TModule. ‘

‘HacnenyeTcn: KopnesbsiMu o0bekTamu Motyineit noacuctemsl «llonb3zoBaTenbckue nHTEpPEnch. ‘

3amunéHabIe METOALI:
* void cntrCmdProc( XMLNode *opt ); — OO0cnyxnuBanue KoOMaH/1 HHTEepdeiica yrpaBieHUs: CHCTEMOIA.

3amuménnbie aTpUOyThHI:
* bool run_st; — Ilpusnak «Moyib 3amyieH.
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9. Iloacucrema “Cnenuanabnubie” (TSpecialS)

[Toncucrema «CucTreMHBIO» MpeacTaBieHa 00bekTOM TSpecialS, KOTOPBI COACPKUT, HA YpPOBHE
MOJICHCTEMBI, MOAYJIbHBIE OOBEKTHI crieruanbHbIX T Special.

9.1. O6bekT noacucremnl «Crnennaiabubie» (TSpecialS)
‘HacneﬂyeT: ‘TSubSYS. ‘

IIy0m4uHbIe METOBI:
* int subVer(); — Bepcus moiCUCTEMBI.

9.2. Moayabnblii 00beKT cnenuaibHbIX (TSpecial)

‘HacnenyeT: TModule. ‘

‘Hacnez[yeTCH: KopueBbiMu 00bekTaMu MOynel nojacucteMsl «CriennaibHbIC). ‘

3amuiéHHbie aTPUOYThHI:
* bool run_st; — IlpusHak «Moyib 3amyIeH.

API cuctemsr OpenSCADA 38



10. IToacucrema “be3zonacnocts” (TSecurity)

[Toncucrema Ge3omacHOCTH mpexacTaBieHa o0bekToM TSecurity, KOTOPBIH COAEPKHUT OOBEKTHI TPYIII
TGroup u nonp3oBareneit TUser.

OOmwexT momb3oBarenss TUser CONEPKHUT TMOJIb30BATENBCKYI0 HMH(POPMALMIO U BBIIOJIHIET MPOBEPKY
ayTEHTUYHOCTH TOJIb30BaTEII B COOTBETCTBUU C YKa3aHHBIM MaPOJIEM.

OOwexT mnomb3oBarenss TGroup coiepkuT HMHGOPMAIMIO O TPYHIE MOJIb30BAaTElNed M BBIOJIHSET
IIPOBEPKY Ha MIPUHA/IJIEKHOCTD M0JIb30BATENS K IPYIIIIE.

10.1. O6bekT noacucreMsl «be3zonacHocTs» (TSecurity)
‘HacnenyeT: ‘T SubSYS. ‘

IIyoauuHbIe METOABI:
* bool access( const string &user, char mode, int owner, int group, int access ); — IIpoBepka noctymna
JUTS TIOJIB30BATeNsA <user> C mpaBaMu <mode> K PecypcCy € BIaJenblieM <owner> W IPYIION <access>.
* void usrList( vector<string> &list ); — Cnucok monb3oBareneit </ist>.
* void usrGrpList( const string &name, vector<string> &list ); — CHuUCOK TpyII MOJb30BaTEICH
<[list>, B KOTOPBIC MOJIH30BATEIb <name> BKIIOUEH.
* bool usrPresent( const string &name ); — [IpoBepka Ha HaJTMUUE YKA3aHHOTO MOJIB30BATENS <name>.

* int usrAdd( const string &name, const string &db = "*.*" ); — Jlob6aBieHue MOJIB30BATENS <name> C
xpaHeHueM B B/l <db>.
* void usrDel( const string &name, bool complete = false ); — Y nanenue mnons3oBatens <name>, C

BO3MOYKHOCTBIO TIOJTHOTO yIaleHus1 <complete>.
* AutoHD<TUser> usrAt( const string &name ); — IloakitoueHue K MOJIb30BATEII0 <name>.
* void grpList( vector<string> &list ); — CnHCOK TpyII Mojs30Barenen </ist>.

* bool grpPresent( const string &name ); — llpoBepka Ha HaIW4YME YKAa3aHHOW T'PYMIIbI OJIb30BaTENEH
<name>.

* int grpAdd( const string &name, const string &db = "**" ); — Jlob6aBineHue rpynIsl MoJb30BaTeNCH
<name> ¢ xpanenueMm B bJ1 <db>.

* void grpDel( const string &name, bool complete = false ); — Y naneHue rpymIbl MOJIb30BaTEICH
<name>, ¢ BO3MOKHOCTBIO TIOJTHOTO yIaIeHUs <complete>.

* AutoHD<TGroup> grpAt( const string &name ); — lloaxnrodeHue K TpymIme IMOJIb30BATENCH
<name>.

10.2. O6bekT noab3oBareds (TUser)
‘HacnenyeT: ‘T CntrNode, TConfig. ‘

I[My0au4HbIE METOABI:
» TUser( const string &name, const string &db, TElem *el ); — VHuIManIu3upyrOnmi KOHCTPYKTOP.
* const string &name( ); — VIMs monbp30BaTeNs.
* const string &IName( ); — [lonHOE UM TOTB30BATEIIS.
* const string &picture( ); — V300paxxeHue Moyib30BaTelsl.
* bool sysltem( ); — Ilpu3Hak CUCTEMHOTO MMOJIH30BATEIIS.
* bool auth( const string &pass ); — [IpoBepka ayTeHTUYHOCTH MOJIH30BATEINA 10 MAPOII0 <pass™>.
* string DB(); — Anpec b/l nonp3oBarens.
» string tbl( ); — Anpec Tabnuiel b/l monas3oBares.
* string fullDB( ); — Ilonnoe umst Tabnuibl b/l monp3oBarens.
* void setLName( const string &nm ); — Y CTaHOBKa MMOJTHOTO UMEHH MOJIB30BATEIS B <nm>.
* void setPicture( const string &pct ); — Y cTaHOBKa U300pa)KeHUs OJIb30BATENS B <pct>.
* void setPass( const string &pass ); — Y CTaHOBKa MapoJis MOJIb30BaATENS B <pass>.
* void setSysltem( bool vl ); — Y CcTaHOBUTHh IPU3HAK CUCTEMHOTO MOJIb30BaTENs B <v/>.
* void setDB( const string &vl ); — YcrtaHoBka anpeca b/l mons3oBarens.
o TSecurity &owner( ); — Iloacucrema «bezonacHOCTh» — Biaeell MOJIb30BaATES.
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10.3. O6bexT rpynnsi noas3oaresnei (TGroup)
TCntrNode, TConfig. ‘

‘Hacnez[yeT:

Ily6imyHbIe METOABI:
» TGroup( const string &name, const string &db, TElem *el ); — NHUIMATU3UPYIOMNUNA KOHCTPYKTOP.
* const string &name( ); — VIMs TpynIbl NOIb30BaTENEH.
* const string &IName( ); — [lonHOE UM TPYIIIIBI TTOJIH30BATEIICH.
* bool sysltem( ); — llpu3HaK CHCTEMHOTO MOJIb30BATEIS.
* string DB('); — Anpec B/l rpynmbl nojap30BaTeNEeH.
* string thbl( ); — Anpec Tabnuisl b/l rpymbl moab30BaTENICH.
* string fullDB( ); — Ilonnoe umst Tabnuiibl B/l rpynmel moib30BaTenei.
* void setLName( const string &nm ); — Y CTaHOBKa MOJITHOTO UMEHH TPYIIIHI MTOJIH30BATENCH B <nm>.
* void setSysltem( bool vl ); — Y cTaHOBUTb NPU3HAK CUCTEMHOTO 0JIb30BaTENs B <v/>.
* void setDB( const string &vl ); — Y cranoBka aapeca bJl rpymibl nmosb30BaTeei.
* bool user( const string &name ); — IIpoBepka Ha MPUHAAIEIKHOCTH TOJIB30BATEINS K TPyIIe <name>.
* void userAdd( const string &name ); — JlobaBieHue nonb30BaTENSA <name> B TPYIITY.
* void userDel( const string &name ); — Y faJieHHe MOIL30BATENS <name> U3 TPYIIIIHL.
» TSecurity &owner( ); — Iloacucrema «be3onacHOCTb» — Biaziesel IPyNION M0JIb30BaTENEH.
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11. Iloacucrema “Ynpapiaenune moayasamu’ (TModSchedul)
[Toncucrema «YmpapiieHue MOIyIsIMI» npeacTaBieHa o0bekToM TModSchedul.

[ToacucremMa CONEPKHUT MEXAHH3M  VIIPABJICHHS MOMAYISAMH, COJICPXKAIMUMHUCS B  pa3IeisaeMbIX
oubIMoOTEKAX.

11.1. O06bekT noacucteMsl «Y npapjaenue moayasimm» (TModSchedul)
Hacaenyer: TSubSYS.

JanHbIe:
Crpykrypa nadopmanuu o pazaensemon ononmoreke (struct — TModSchedul::SHD):
* void *hd; — 3aronoBok pazzaensiemoii oubnmoreku (eciiu NULL To OubmuoTeka mpucyTCTByeT
HO HE TMOJIKIIIOYCHA);
* vector<string> use, — CIUCOK MOJKIIOUYECHHBIX MOYJIEH;
* time_t tm; — BpeMs MoAUUKAIIIN OMOTNOTEKH;
* string name; — TOJIHOE UMS/TIyTh pa3aenseMoil OUOIHOTEKH.

[Iy6auyuHbIEe METOABI:
* string allowList( ); — Cnucok pa3peréHHbIX pa3eNseMbIX OndIuoTek (Moayei).

 string denyList( ); — CHUCOK 3ampen€HHbIX pa3easieMbIX ONOIHOTeK (MOTyeH).

* int chkPer( ); — Ilepuona npoBepku AUPEKTOPUU C MOAYIIAMU (CEK).

* void setAllowList( const string &vl ); — YCcTaHOBKa CIHCKa Pa3pelIEHHBIX pa3ieisieMbIX OUOINOTEK
(Momymei).

* void setDenyList( const string &vl ); — YcTaHOBKa CIIMCKa 3aMpeNIEHHBIX Pa3Ie/IieMbIX OMOINOTEK
(Momymeii).

* void setChkPer( int per ); — YcTaHOBKa NepuoJia MPOBEPKH JAUPEKTOPUU ¢ MOAyJsiMU (cek). Eciu

MEPUOIMIHOCTh PaBHA HYJIb, TO IPOBEPKA OYAET OTKITIOYCHA.

* void subStart(); — 3aImyck MOJICUCTEMBI.

* void subStop( ); — OcTaHOB NOJICUCTEMBI.

* void loadLibS( ); — 3arpy3ka paznensieMbIX OMOIMOTEeK M HHUIIMAIU3AIUS MOYJIEH,

* SHD &lib( const string &name ); — llonydyeHue o0bekTa pasznenseMoil OnOIMoTeku <name>.

* void libList( vector<string> &list ); — CHIHICOK pa3aenseMbIx OuOInoTeK </ist>.

* void libLoad( const string &path, bool full ); — 3arpy3ka pasnenseMbplx OUOIUOTEK MO yKa3aHHOMY
nytu <path>.

* void libAtt( const string &name, bool full = false); — TlonkmtoueHue yka3zaHHOW pazaenseMoit
oubnuoreku <name>.

* void libDet( const string &name ); — OTKIIOYCHUE pa3ACIIEMON ONOIHOTEKH <name>.

API cuctemsr OpenSCADA 41



12. KomnoneHThI 00beKTHOM Moaem cuctembl OpenSCADA

OobbextHas Mmognenb cucreMbl OpenSCADA crpoutcs Ha ocHoBe oObekTa GyHkumu IFunction,
napametpax ¢yakuuu /O u kanpe 3HadeHuid GyHkuuu 1ValFunc. B mocnenctBuum oOBEKTH (YHKIIUH
BKJIIOYAIOTC B OOBEKTHOE JepeBO (OpMHPYs OOBEKTHYIO MOJENb cucTeMbl. Vcrnonb3oBanue (QyHKIMNA
00BEKTHOM MOJIEITHN MPOU3BOIUTCS MMyTEM CBS3bIBAaHUS Kaapa 3HaueHul 1ValFunc ¢ pyHkuuei.

Wnes B ienom JOCTYIHO MpeICTaBlIeHa Ha pHC. 7.

1. @yuxyua (c bubnuomexi)

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

Puc. 7. OcnoBa cpeasl nporpammupoBanusi cuctembl OpenSCADA.

Oo6mwext pynkuu (TFunction) npenocraisier untepdeiic ans GopMUpOBaHUS MapaMeTpoB GYHKLIUHU U
QITOPUTMA BBIYHCIICHHS, B 0OBEKTE HACIIEIYIOIIEM €TO.

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

Oo0wexT kagpa 3HaueHuid (TValFunc) comepxuT 3Ha4eHHS B COOTBETCTBHUHM CO CTPYKTYpPOW CBSI3aHHOM
¢ynkuuu. Ilpy ucrnonHeHMHM anropuTMa acCOUMMPOBAHOM (YHKIMH MCIIOJIB3YIOTCS 3HAYEHUS 3TOrO
o0beKTa.
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12.1. O6bexT pynxuuu (TFunction)
‘HacnenyeT: TCntrNode

MonynsMu U y3aMu CUCTEM Cojep KaliuMu GYHKIUH [ IyOJIMKaluy B OObEKTHYIO

Hacaenyercs:
MOJIEJb CUCTEMBI.

[y6auuHbIEe METOABI:
» TFunction( const string &iid ); — VIHUIIMaTU3UPYIOMUH KOHCTPYKTOP PYHKINUU C HICHTUPUKATOPOM
<id>.
* TFunction &operator=( TFunction &func ); — KonupoBanue QyHKIHHA.
* string &id( ); — Uneatudukarop QyHKIHH.
* virtual string name( ); — JlokanuzoBaHHOe UM (PyHKIIUH.
* virtual string descr(); — Onucanue QyHKIHU.
* bool startStat( ); — Cocrosiane — « DyHKIHS 3aMyIIeHa.
* int use('); — CUETYHK HCIIONB30BaHUS (DYHKIIMH.
* virtual void setStart( bool val ); — 3anyck/octaHoB <val> QyHKIIUU.
* void ioList( vector<string> &list ); — Cnucok napamerpoB GyHKuuu </ist>.
* int iold( const string &id ); — Ilony4enue uaeHekca napamerpa GyHKIIH <id>.
* int ioSize( ); — KonuuecTBo nmapameTpoB (pyHKIIHH.
* 10 *io('int id ); — Ilony4yenue napamerpa QyHKIHH 110 HHICKCY <id>.
* void ioAdd( 10 *io ); — JloGaBneHnue napameTrpa QyHKIIUU <io>.
* int iolns( 1O *io, int pos ); — BcTaBka nmapamerpa QyHKIMHM <io> B NMO3ULMIO <pos>. BozBpamaer
peanpHOe TOJI0KEHHE HOBOTO MTapaMeTpa.
* void ioDel( int pos ); — Y nanenue napameTpa GyHKIIUU B TTO3UIHHA <pOs>.

* void ioMove( int pos, int to ); — Ilepemenienne mapameTpa QYHKIMHA U3 TO3UIUNA <pos> B MO3UIUIO
to>.

* virtual void calc( TValFunc *val ); — Bbluncienue aiaroputMa (GYHKUMM HaJ YyKa3aHHBIMH
3HaYEHUSIMHU <val>.

* void valAtt( TValFunc *vfnc ); — Bbi3biBaeTcs 00OBEKTOM Kajapa 3HAYeHUU <Vfinc> B clydae
CBSI3BIBaHUS C (PYHKITHEH.

* void valDet( TValFunc *vfnc ); — BbI3biBaeTcs 0O0BEKTOM Kajapa 3HaUYeHUH <Vfiuc> B ciydae

OTBSI3bIBaHUS OT ()yHKITHH.
* virtual void prelOCfgChange( ); — BrbI3bIBaeTcs nepej n3MEHeHHeM KOHGUTypanuu (PpyHKITHH.
* virtual void postlIOCfgChange( ); — BpI3bIBaeTCsl mociie U3MEHEeHUs KOH(MUTyparuu QyHKIHUH.

3amunménnbie aTpUOyThHI:
* string mld; — Vnentudukatop QyHKIUH.
* bool run_st; — IlpusHak — «3anymen».
* TValFunc *mTVal; — CcbUika Ha OOBEKT 3HAUEHHH, MCIIOJIb3YeMbIH JUIsl TECTUPOBAHUS (DYHKIHH.
Mo:KeT OTCyTCTBOBATb.
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12.2. O0bexT napamerpa pynxuuu (10)

Jlannbie:
Tumne! napametpa (enum — 10:: Type):
* [O::String — CTpOKa/TEeKCT;
* [0::Integer — 11€710€;
e JO::Real — BellleCTBEHHOE;
* [0::Boolean — NOTUYECKHUH.

@mnaru mapamerpa (enum — [0::I0FIgs):
* [O::Default — pexxum 10 yMOJTYaHUIO (BXON);
* [0::Output — BbIXOZ;
* [O::Return — BO3BpAT.

IMy6an4yHbIe METOABI:
* [O( const char *id, const char *name, 10::Type type, unsigned flgs, const char *def = "", bool hide =
false, const char *rez = "" ); — VHUIMATU3UPYIOUTNI KOHCTPYKTOP.
* 1O &operator=(10 &iio ); — KonupoBanue napameTpoB QyHKIUU.
* const string &id( ); — Wnentuduxarop napamerpa QyHKIUH.
* const string &name( ); — Jlokanu3oBaHHOE UM TTapamMeTpa QYHKITUH.
* const Type &type( ); — Tun napamerpa QyHKIHH.
* unsigned flg( ); — ®naru napamerpa QyHKIIHH.
* const string &def( ); — 3Ha4YeHHE IO YMOJIYAHUIO.
* bool hide( ); — Ilpuznak — «CKpbITO».
* const string &rez( ); — Pe3epBHOE CBOMCTBO mapameTpa (HyHKIIHH.
* void setld( const string &val ); — Y cTaHOBUTb UACHTUDUKATOP B <val>.
* void setName( const string &val ); — Y cTaHOBUTb UM B <val>.
* void setType( Type val ); — Y CTaHOBUTH THUII B <val>.
* void setFlg( unsigned val ); — YctaHoBuTh (aru B <val/>.
* void setDef( const string &val ); — Y CTaHOBHUTH 3HAYCHHUE TI0 YMOJYAHUIO B <val>.
* void setHide( bool val ); — Y cTaHOBUTB/CHATH NpU3HAK — «CKPBITOM.
* void setRez( const string &val ); — Y CTaHOBUTH pe3€pPBHOE CBOMCTBO B <val>.
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12.3. O0bexT 3nauenns ¢pynxuuu (TValFunc).

[Iy6iuyHbIE METOABI:
* TValFunc( const string &iname = "", TFunction *ifunc = NULL, bool iblk = true ); —
Nuannuanu3upyronmi KOHCTPYKTOP.
* string user( ); — llonb30BaTeNb OT UMEHU KOTOPOTO UCTIONHSACTCS (DYHKITHUSI.
* const string &vfName( ); — VMs 00beKTa 3HAYCHUH.
* void setUser( const string &iuser ); — YCTaHOBUTH IOJIb30BaTEIs] OT UMEHH KOTOpPOro OyIeT
UCTIOHATCS (PYHKLIHS.
* void setVfName( const string &nm ); — Y CTaHOBUTb UMs OOBEKTA 3HAUCHUUN B <nm>.
* void ioList( vector<string> &list ); — Cnucok nmapamerpoB ¢pyHKuuu </ist>.
* int iold( const string &id ); — Ilony4yenue unaekca napamerpa <id>.
* int ioSize( ); — OO0I11ee KOIUYECTBO MAPAMETPOB.
* [10::Type ioType( unsigned id ); — Tun napametpa <id>.
* unsigned ioFlg( unsigned id ); — ®naru mapamerpa <id>.
* bool ioHide( unsigned id ); — Ilpu3nak napamerpa <id> — «CKpbIT».
» string getS( unsigned id ); — llomyanTts 3HaUeHHUE (CTpOKA) mapameTpa <id>.
* int getl( unsigned id ); — IlonyunTh 3HaueHue (1en0€) napamerpa <id>.
* double getR( unsigned id ); — IlonyunTh 3HaUeHHE (BEIIECTBEHHOE) MapameTpa <id>.
* bool getB( unsigned id ); — IlonyunTs 3HaYeHHE (JOTHYECKOE) MapameTpa <id>.
* void setS( unsigned id, const string &val ); — YcraHOBUTH 3HaUeHHE <val> (CTpoka) mapamerpa
<id>.
* void setl( unsigned id, int val ); — Y cTaHOBUTH 3HaUeHUE <val/> (Lienoe) mapamerpa <id>.
* void setR( unsigned id, double val ); — YcTaHOBUTbH 3HaueHHE <va/> (BELIECTBEHHOE) Mapamerpa
<id>.
* void setB( unsigned id, bool val ); — ¥YcranoBuTbh 3HaUeHHE <va/> (J0orHyeckoe) napamerpa <id>.
* bool blk(); — Tlpusznak — «biokupoBaHre U3MEHEHUH MMapaMeTPOB (PYHKITUN.
* bool dimens('); — Ilpuznak — «13MepATh BpeMsi BEIYUCICHH.
* void setDimens( bool set ) — Y ctaHoBKa/cOpoc <set> npusHaka — « I3mMepsITh BpeMsi BEIYUCICHUS.
* virtual void calc( const string &user = "" ); — BBIUNCIUTD OT UMEHU MOJB30BATENS <user> WUIU
MIOJIb30BATENS YCTAHOBIICHHOTO paHee.
* double calcTm( ); — Bpems BBIYHCIICHHUS.
* void setCalcTm( double vl ); — Vautmanu3anysi BpeMEHU BBIUUCICHHS 3HAUCHUEM <v/>.
* TFunction *func( ); — CsizanHast QyHKIIHS.
* void setFunc( TFunction *func, bool att_det = true ); — CBs3aTh ¢ yka3zaHHOU QyHKIMEH <func>.
* virtual void prelOCfgChange( ); — BbI3bIBaeTcs nepei i3MEHEHUEM KOH(PUTYpaInu.
* virtual void postlOCfgChange( ); — BpI3bIBaeTCs 1ocie U3MEHEHUs! KOH(UTypaIum.
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13. lannbie B cucteMe OpenSCADA un ux xpanenue B BJ]
(TConfig)

XpaHeHue JaHHBIX B cucTeMe ocHOBaHO Ha o0wvekTax 7Config u TElem. DT 00BEKTHI XPaHIT CTPYKTYPY
U 3HaueHus nojeit b/I, 4To mo3BosseT BHIMONHATH NPSAMYIO 3arpy3Ky U COXpaHEHHE KOH(UIypaluu yepes
noacucremy «b/I». [l crienuanu3upoBaHHOTO XpaHEHHS NAHHBIX Pa3HBIX THUIIOB MPEIYCMOTPEH OOBEKT
TVariant.

O0bektr TElem conmepxutr crpykrypy 3amucu bJ[. CTpykTypa 3amucu COAEPKHUT HCUEPIBHIBAIOIIYIO
uHGOpMaIIMIO O 3JIEMEHTaX, MX THUIAX, pa3Mepax U OCTaJbHBIX mHapamerpax. Mubopmanuu B maHHON
CTPYKTYpE JOCTATOYHO JJIsi CO3/IaHMsI, KOHTPOJIS U YIpaBJeHUsl peasibHOM cTpykTypor B/, Dnemenrtapnoit
eIMHUIICH 3ammucH siBisieTcs siueiika 7fld.

O6bexktr TConfig aBnsercs HacnegHUKOM OT TElem W CONEPKUT peajbHbIe 3HAYCHHS SJIECMEHTOB.
TConfig wcnonp3yeTcs B KadecTBE MapaMerpa B (QYHKIHMSIX MaHUMYJISIUU C 3alUCSIMH TaONHIl B
nojacucteme «bJl». DneMeHnTapHOM enUHULICH 3anucH sBIsAeTcs suelika 7Cfg.

s mpenocraBieHus BO3MOXKHOCTU INPEAYNPEKACHUS XPaHWIMINA [aHHBIX O CMEHE CTPYKTYpbI
npeaycMoTpeH o0wvekt TValElem, ot xotoporo Hacienmyetrcs xpanwmiie 1Config U CIHCOK KOTOPBIX
conepxurcs B ctpykrype TElem.

13.1. O6bexT nannbix (TConfig)

‘HacnenyeT: TValElem

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

IMy0au4HbIE METOABI:

» TConfig( TElem *Elements = NULL ); — VHUIManu3upyrOIuii KOHCTPYKTOP.

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

* void cfgList( vector<string> &list ); — CHHUCOK 2JIeMEHTOB <[ist>.

* bool cfgPresent( const string &n_val ); — IIpoBepka Ha Halu4ue 3MeMeHTa <n_val>.
TCfg &cfg( const string &n_val ); — Tlonydenue snemenTta <n_val>.
» TCfg *at( const string &n_val, bool noExpt = false ); — llomydeHue yka3areis Ha JIEMEHT <n_val>.
B ciiydae oTCyTCTBUS 37IEMEHTa TeHEPHUPYETCs UCKITIOYCHNUE WU BO3BpAIaeTCs HYJIEBOU yKa3aTelb, PU
YCTaHOBKE <noExpt>.
* void cfgViewAll( bool val = true ); — Y cTaHOBKa/CHSITHE MPU3HAKA BUIUMOCTH ISl BCEX DJIEMEHTOB.
* void cfgKeyUseAll( bool val ); YcTaHOBKa/CHATHE TPH3HAKA WCIIOB30BAHMS KIFOUYa JUISI BCEX
AJIEMEHTOB.
* TElem &elem( ); — WUcnonb3yemasi CTpyKTypa.
* void setElem( TElem *Elements, bool first = false ); — Ha3znauenue cTpykTypsl B <Elements>.
* void cntrCmdMake( XMLNode *fld, const string &path, int pos, const string &user = “root”, const
string &grp = “root”, int perm = 0664 ); — DopmupoBaHrue WHOOPMAITMOHHOTO OMUCAHUS JIEMEHTOB
KoH(purypauuu i uarepdeiica ynpasiaenus OpenSCADA.
* void cntrCmdProc( XMLNode *fld, const string &elem, const string &user = “root”, const string
&grp = “root”, int perm = 0664 ); O6paboTtka 3anmpocoB uHTepdeiica ynpasiaenus OpenSCADA k
3JIeMEHTaM KOH(UTypauuu.

o string lang2Code( ); — Tekymmi s3bIK 3ampoca IJisi MEepeBOJa TEKCTOBBIX TMEPEMEHHBIX. SI3BIK
YKa3bIBAETCS B IBYXCHMBOJIBHOU KOJTUPOBKE.
* void setLang2Code( const string &vl ); — VYcTaHOBKa TEKyIEro s3bIKa 3ampoca Jisi IMepeBoja

TEKCTOBBIX TICPEMECHHBIX.
3amunéHHbIe METOALI:

* virtual bool cfgChange( TCfg &cfg ); — BbI3bIBaeTCs B cllydae U3MEHEHHUS COJIEPKUMOTO dIIEMEHTa
KOH(UTYpalyHu.
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13.2. Slueiika nannbix (TCfg)

Jlannbie:
Homnonaurensubie ¢naru k TFId (enum — TCfg:: AttrFlg):
« TCfg::TransltText — nepeBOIUTh TEKCTOBBIC NTEPEMEHHBIC 3AITHCH.
« TCfg::NoVal — He oTpaxatb 3JIeMEHT Ha 3HaueHue oObekTa TValue.
« TCfg::Key — xiro4eBoe ToJie.
« TCfg::Hide — aTtpuOyT CKpBIT.

@mnaru 3anpocos (enum — ReqFlg):
« TFld::ForceUse — ®opcupoBaHuE yCTAaHOBKH (py1ara MCIOJIb30BAHUS AJIEMEHTA MPH YCTaHOBKE
€ro 3HAUCHHUS.

IIy0muHbIe METOBI:
» TCfg( TFld &fld, TConfig &owner ); — VHUIMAIN3UPYIOIIHUNA KOHCTPYKTOP.
* const string &name( ); — VIMs siaeliKm.
* bool operator==( TCfg &cfg ); — CpaBHEHUE STUYCCK.
* TCfg &operator=( TCfg &cfg ); — KonupoBanue siueex.
* bool view(' ); — llpusnak — «Sldeiika BuAMMaY.
* bool keyUse( ); — Ilpuznak — «/cmosb30Bath Kitouy, s 3anpocos dataSeek() u dataDel().
* bool noTransl( ); — Ilpu3Hak «OTKJIIOYHUTH MEPEBO MPEAHA3HAYEH IS OTKIIOUEHUS MEXaHU3Ma
NepeBo/ia TEKCTOBBIX MEPEMEHHBIX [UIs JAHHOM 3allMCH Ha BPEMs OJJTHOTO 3aIpoca.
* void setView( bool vw ); — YcTaHOBKa IIpu3HaKa «Sl4eiika Buauma» B <vw>.
* void setKeyUse( bool vl ); — Y cTtanoBka npuzHaka «/croiabp30BaTe KI0U» B <v/>.
* void setNoTransl( bool vl ); — ¥YcranoBka npusHaka « OTKIIIOUUTD IIEPEBO.
» TFld &fld( ); — Kondurypauus s4eiku.

o string getSEL( char RqFlg = (0 ); — llonyuuTh 3Haue€HUE BBHIOOPOYHOTO THIIA, ¢ (hIaraMmu 3ampoca
<RqFlg>.

» string getS( char RqFlg = 0 ); — llonyuuTh 3HA4CHHE CTPOKOBOTO THUMA, C (aramu 3ampoca
<RgFlg>.

* double getR( char RqFlg = 0 ); — IlonyuuTh 3HauUe€HUE BEIIECTBEHHOTO THIA, ¢ (haramu 3ampoca
<RgFlg>.

* int getl( char RqFlg = 0 ); — IlomyuuTh 3Ha4eHHE LI€JOT0 TUMA, ¢ (haramu 3anpoca <RqFlg>.

* bool getB( char RqFlg = (0 ); — llony4unTh 3HaY€HHE JIOTMYECKOTO THUMA, ¢ (rmaramm 3ampoca
<RqFlg>.

 string &getSd( ); — IlomyuuTh IPSIMOH TOCTYI K 3HAYEHUIO CTPOKOBOTO THUIIA.
* double &getRd( ); — TlomyunTh NpsMON JOCTYN K 3HAYCHHUIO BEIIECTBEHHOTO THUIIA.

* int &getld(); — IlomyuuTh NpsIMOM TOCTYI K 3HAYEHHUIO LIEJIOTO TUIIA.

* bool &getBd( ); — llonyduts NpsIMON TOCTYTI K 3HAYEHUIO JIOTUYECKOTO THUIIA.

* void setSEL( const string &val, char RqFlg = 0 ); — YCTaHOBUTHh 3HAYCHHE BBHIOOPOYHOI'O THUIIA B
<val>, ¢ ¢pnaramu 3anpoca <RqFlg>.

* void setS( const string &val, char RqFlg = () ); — YCTaHOBUTH 3HaUYE€HHE CTPOKOBOTO TUTIA B <val>, C
¢mnaramu 3anpoca <RqFlg>.

* void setR( double val, char RqFlg = 0 ); — YCTaHOBUTh 3HAaYCHUE BEIIECTBEHHOIO TUIA B <val>,
(dnaramu 3anpoca <RgqFlg>.

* void setl( int val, char RqFlg = (0 ); — YCTaHOBUThH 3HAYCHHE IEJIOT0 THIA B <val>, ¢ ¢uaramu
3anpoca <RgFlg>.

* void setB( bool val, char RqFlg = 0 ); — YCTaHOBUTb 3HAUYE€HHUE JIOTMYECKOr0 THMa B <val>, c

(bnaramu 3ampoca <RgFlg>.

13.3. O0bekT cTpykTypbl JaHHBIX (TElem)

TTipParam, TControllerS, TTipController, a Taxxe MOyJIbHBIMH OOBEKTaMU

Hacaenyercs:
COBMEUIAIOMUMH (PYHKIIMM XpaHEHUS CTPYKTYPHI.

ITy0iu4HbIE METOABI:
» TElem( const string &name = "" ); — VHUIIManM3amus CTPYKTYPHI C YKa3aHHBIM UMEHEM <name>.
* string &elName( ); — VIMsl CTPYKTYpBHI.
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* void fldList( vector<string> &list ); — CHUCOK siueeK B CTPYKType <list>.

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

* unsigned fldld( const string &name); — IlomyueHue WHIEKCa SYCUKH MO €€ HIACHTUPUKATOPY
<name>.

* bool fldPresent( const string &name ); — IlpoBepka Ha HalIM4YMe yKa3aHHOM siUeHKU <name>.

» int fldAdd( TFld *fld, int id = -1 ); JlobGaBnenne/BcTaBka stueiiku <fld> B mosuruio <id> (-1 —
BCTaBKa B KOHEI).

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

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

* void valAtt( TValElem *cnt ); — BbI3bIBaeTcs aBTOMaTHUYECKH B CIy4ae MOIKIIOUEHUS] CTPYKTYPHI K
XpaHWINIY JAHHBIX <cnt>.
* void valDet( TValElem *cnt ); — BpI3bIBaeTCsI aBTOMaTHUECKU B CIIy4ae OTKJIIOUEHHUS CTPYKTYPhI OT

XpaHWIUIIA JaHHBIX <cnt>.

13.4. flueiika cTpykrypbl 1anHbIX (TF1d)

/laHHbIe:
Tun stueiiku (enum — TF1d:: Type):
« TFld::Boolean(0) — noruueckuii T,
« TFld::Integer(1) — 1ienounciaeHHbIN THII;
« TFld::Real(4) — BeleCTBEHHBIN THIT;
« TFld::String(5) — CTpOKOBBIiA THII.

Omaru siueiiku (enum — TF1d:: AttrFlg):
- TFld::NoFlag — ¢naru oTCyTCTBYIOT;
« TFld::Selected — pexum BbIOOPKU U3 JOCTYIHBIX 3HAUEHUH, BEIOOPOYHBIH THUIT;
« TFld::SelfFld — co3naBaTh COOCTBEHHYIO KOIIMIO 3TOW SYEHKHU;
« TFld::NoWrite — nenoctymnHa Jyisi 3a1UCH;
« TFld::HexDec — 1ienblii THIT: MIECTHAIIIATUPUIHOE MIPEACTABIICHHCE;
« TFld::OctDec — uenblii TUIT: BOCBMEPUYHOE TIPEICTABICHNUE;
« TFld::DateTimeDec — nenbriit Tum: conepxut aary B UTC;
« TFld::FullText — NOTHOTEKCTOBBIA, MHOTOCTPOYHBIH, PEKUM TECTOBOT'O TUIIA.

[y6iuyuHbIEe METOABI:
* TFld(); — Vaunuanu3anus 1o yMOT4aHHIO.
» TFld( TFld &ifld ); — Konupyrouuii 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 = "" ); —
WNuunmanuzanus ¢ ykazaHHOM KOH(UTyparuei.
* TFld &operator=( TFld &fld ); — KonupoBanue sueiiku uz <fld>.

* const string &name( ); — VIMs siaeliKm.

* const string &descr( ); — Onncanue STYCHKH.

* int len( ); — Pa3mep 3HaueHUs ssUeHKH (CUMBOJIOB B CHMBOJILHOM ITPE/ICTABIICHUN).

e int dec( ); — Pa3smep npoOHOW 4dYacTu, AN BEUIECTBEHHOTO (CHMBOJIOB B CHMBOJIBHOM
MIPE/ICTAaBICHHH).

* Type type( ); — Tum siueiiku.
* unsigned flg( ); — dnaru sueiiku.
* const string &def( ); — 3Ha4YeHHE IO YMOJIYAHUIO.

e string values( ); — Paboumii nuama3oH 3HA4YeHHWsS WM TEPEYeHb BO3MOXKHBIX 3HAUEHUH IS
BbIOOpOYHOrO TUNa (B BUIE — “v11;vI2;vI3”).

* string selNames( ); — Ilepeuens UMEH 3HaueHu# A BbIOOpouyHOro THMa (B Buae — «Value 1;Value
2;Value 3").

[ ]

const string &reserve( ); — Pe3epBHBII apameTp.
* void setDescr( const string &dscr ); — YcTaHOBKa ONMCaHUs B <dscr>.
* void setLen( int vl ); — YcTaHOBKa pa3mepa sTMeUKu B <v/>.
* void setDec( int vl ); — ¥YcTaHoBKa ApoOHOI YacTH, ISl BEIIECTBEHHOTO, B <v/>.
* void setDef( const string &def ); — Y cTaHOBKa 3HaA4YCHUS 110 YMOIIAHHIO B <def>.
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* void setFlg( unsigned flg ); — YcrtanoBka aros B <flg>.

* void setValues( const string &vils ); — YcraHoBKa pa0odyero auara3oHa 3HAYCHHS WA TEPEUHS
BO3MOXKHBIX 3HaUEHUH 151 BEIOOpOoUHOTO THMA (B BUAE — “VI1;vI2;vI3”) B <vis>.

* void setSelNames( const string &slnms ); — YcTaHOBKa NepeuHs UMEH 3HAYCHUH IJIT BHIOOPOYHOTO
tuna (B Bune — «Value 1;Value 2;Value 3") B <slnms>.

* void setReserve( const string &ires ); — Y CTaHOBKa pe3epBHOIO MapaMeTpa B <res>.

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

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

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

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

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

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

o string selVI2Nm( int val ); — TlonyunTs BBIOpaHHOE UMSI 110 3HAYCHUIO 1IEJIOT0 <val> Tura.

 string selVI2Nm( double val ); — Tlonyuuts BbIOpaHHOE MMS IO 3HAYECHUIO <va/> BEIIECTBEHHOTO
THIIA.

* string selVI2Nm( bool val ); — Iloay4uTts BEIOpaHHOE UM 10 3HAYEHUIO <va/> JIOTMYEeCKOro THIIA.

o string selNm2VIS( const string &name ); — IloyuuTh 3HaYE€HUE CTPOKOBOTO THIA MO BHIOpPAHHOMY
HUMEHU <name>.

* int selNm2VII( const string &name ); — llonydnTh 3HAYEHHUE 1IEJIOTO TUMA IO BHIOPAHHOMY UMEHHU
<name>.

* double selNm2VIR( const string &name ); — IlomyunuTh 3HaYE€HHE BEIIECTBEHHOTO THUMA IO
BbIOpAaHHOMY UMEHU <name>.

* bool seINm2VIB( const string &name ); — Ilony4nTh 3HaUYE€HUE JIOTUUYECKOTO TUIA MO BHIOPAHHOMY

HUMCHU <name>.

* XMLNode *cntrCmdMake( XMLNode *opt, const string &path, int pos, const string &user = “root”,
const string &grp = ‘root”, int perm = 0664 ); — Co3ngarh 31MeMeHT (POpPMBI B COOTBETCTBUU C
rapaMeTpamMu STYEUKH.

13.5. O0bekT ynpexaenus npo cmeny crpykrypsl (TValElem)

‘Hac.ﬂenyeTcn: ‘T Value, TConfig. ‘

3amuménabie MeTOAbI:

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

* virtual void addFld( TElem *el, unsigned id ) = (; — YBegomneHue npo no0aBieHUe siaeiku <id>
ereMeHTa <el>.

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

ejleMeHTa <el>.

13.6. Slueiika nannbix (TVariant)

/laHHbIE:
3HaveHMsI OMMOKHU ISl pa3IMUHbIX TUIIOB JaHHBIX (define):
- EVAL BOOL — 3Hayenue omMOKHA JTOTHIECKOTO (2);
« EVAL INT — 3nauenue ommoOku 1enoro (-2147483647);
« EVAL REAL — 3unauenue omunoOku BemiecTBeHHOTO (-3.3E308);
« EVAL STR — 3nauenue ommnbdku crpokosoro ("<EVAL>").

Tunel nanaeix (enum — TVariant:: Type):
« TVariant::Null — Tun naHHBIX U JaHHBIC HE YCTAHOBIICHHI.
« TVariant::Boolean — norndeckuii Tun (boolean, 86ur).
« TVariant::Integer — 1eno4uciaeHHbli THM (integer, 320uT).
« TVariant::Real — BemectBenHsbIid TN (double).
« TVariant::String — cTpoKa.
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I[My0au4HbIE METOABI:
» TVariant(); — KOHCTpYKTOpP MO YMOJIYaHHIO.
» TVariant( char ivl ); — KOHCTPYKTOp IS TOTHYECKOTO THUTIA.
* TVariant( int ivl ); — KOHCTpYKTOp IS LIETIOTO THIIA.
» TVariant( double ivl ); — KOHCTpYKTOp AJIsi BEIIECTBEHHOTO THIIA.
» TVariant( string ivl ); — KOHCTPYKTOp ISl CTPOKHU.
* bool operator==( TVariant &vr ); — CpaBHeHHUE 00BEKTA.
» TVariant &operator=( TVariant &vr ); — KonupoBanue o0beKTa.
* bool isNull( ) const; — Ilpu3Hak TOTO, 4YTO OOBEKT HE HHUIIMHUPOBAH.
» Type type( ) const; — Tun 3HaAYCHUS.
* char getB( char def = EVAL BOOL ) const; — Ilony4yenue 3HadeHust Kak jorudeckoe. Eciu oObekT
HE MHUITMMPOBAH, TO Bo3BparaeTcs <def>.
* int getl( int def = EVAL INT ) const; — llonyueHue 3Ha4yeHHsI Kak 1enoro. Eciam oOBEKT He
WHUIIMUPOBAH, TO Bo3Bparaercs <def>.
* double getR( double def = EVAL REAL ) const; — IlonydeHue 3Ha4eHHs KaK BemleCcTBEHHOro. Ecmu
00BEKT He MHUIIMMPOBAH, TO Bo3BparaeTcs <def>.
* string getS( const string &def = EVAL STR ) const; — Ilony4yeHue 3HaueHus Kak cTpoku. Eciu
00BEKT HE HHUIIMUPOBAH, TO Bo3Bparaercs <def>.
* void setB( char val ); — YcTaHOBKa B 3HAY€HHE JIOTHYECKOTO.
* void setl( int val ); — YcTaHOBKa B 3Ha4E€HHUE IIEIIOTO.
* void setR( double val ); — YcTaHOBKa B 3HAaUCHHE BEIICCTBEHHOTO.
* void setS( const string &val ); — YcTaHOBKa B 3HAYCHUE CTPOKH.
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14. Uurepdeiic ynpaBjieHUs: CUCTEMON U JMHAMUYECKOE J1ePeBO
00bekTOB cucTeMbl (TCntrNode)

st OTHOTO TOKPBITHST KIFOYEBBIX KOMIIOHEHTOB CHCTEMBI, CETbI0 OOBEKTOB €IWHOM CTPYKTYpHI,
npeHa3HayeH 00beKT y3i1a quHaMudeckoro aepesa TCntrNode. Ha 3ToT 00bekT Bo3naratoTcst (pyHKIMH:
+ eIMHOOOpa3HOro MOCTyNa K KOMIIOHEHTaM CHUCTEMBI, BKJIIOYas OJOKMPOBKHA JTWHAMHYECKOTO
J0CTYyIa;
+ IIOCTPOEHUE paclpeneaEHHOro HHTepdeiica yrnpaBieHHs.

JTro00it 00BEKT, UMEIOIMNK TOTPEOHOCTh B MPEAOCTABICHUN TUHAMHYECKOTO JOCTyIa K ce0e UI CBOUM
KOMIIOHEHTaM JIOJDKEH HacjleloBaThCs OT OoOBekTa y3na nuHamudeckoro jaepeBa TCntrNode. [lanHoe
POJICTBO aBTOMATHYECKU BKJIIOYACT y3€] B JUHAMHYECKOE JIEPEBO OOBEKTOB, OXBAYCHHOE KaK MPSIMOH, TakK
U 00paTHOW CBS3bIO, a TAKXKE IMPEIOCTABISICT BO3MOXXHOCTH CO3JaHHS KOHTEHHEPOB MOJ COOCTBCHHBIC
JIOYEpHHE Y3JIbl. B OMOMHEHHH K ATOMY, y3eN IMOJIyd4aeT BO3MOXKHOCTH YIPEKIACHUS MPO BKIIOYCHHE U
UCKJIIOYCHHE/ YIaJICHUE y3J1a U3 JIepeBa, C BO3MOXKHOCTBIO OTKa3a OT UCKITFOUCHUS/yIaICHUSI.

Wutepdeiic ympaBieHuss cucteMbl BKIIOUEH B coctaB o0bekTa TCntrNode u, COOTBETCTBEHHO,
OXBAaTBHIBAET BCE Y3JIbl IMHAMUYECKOIO JIEPEBa CUCTEMBI, TO3BOJISISI €IMHOOOPA3HO YIPaBISATh CUCTEMON BHE
3aBUCUMOCTH OT MCIIOJIb3yEMOT0 KIMEHTCKOIo HHCTpyMeHTa. MHTepdeiic yrnpaBieHus: CUCTEMOM BBINOJIHEH
Ha OCHOBE s3bIKa pa3MeTkn XML. MoxHO TpuayMaTh MHOXKECTBO CITIOCOOOB HCIIONIL30BAaHMS MHTEpdeiica
yIpaBJIEHUS] CUCTEMOH, B KaueCTBE IIPUMEpa OTMETHM CJeIyIole Haubosee ipKue peleHus:

- Web unrepdeiic koHpurypanuu;

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

+ OTpaXeHHe KOH(QUTypaluu B CeTh, /IS PACHPECNEHHOIO YNPaBICHUS MHOXKECTBOM
OpenSCADA-cTanuii U3 e1uHOM cpeibl aAIMUHUCTPUPOBAHMUS;

*  HCIIOJIb30BaHME B POJIM MPOTOKOJIA ISl TOCTYIA K JAHHBIM OOBEKTOB U3 CETH;
 TIPENOCTABICHHE CEPBHUCHBIX (YHKUMH s JOCTyNa TPEThUX MPHIOKEHUH U OTAETHHBIX
koMnoHEeHTOB OpenSCADA K BHYTPEHHHUM JaHHBIM.

WuTtepdeiic yrpaBieHus: CHCTEMOH pealn30BaH MOCPEACTBOM JIBYX COCTABIISIOIINX:
+  uHGOPMAIMOHHOMN CTPYKTYphl KOH(DUTYpPAIITMOHHOM MOIb30BATENLCKON CTPaHUIIBL;
+ JIMHAMMYECKOW YacTH B BHJE: 3alpOCOB HA MOJy4YEHHUE, MOAU(DUKAIUIO JAHHBIX U CEPBUCHBIX
3aIpOCOB;
+ KOHTEWHEp WIN I'PyIIa BbIIICYKAa3aHHbBIX 3JIEMEHTOB.

NudopmannonHas uepapxuyeckas CTPYKTypa COACPKUT HH(POpPMAIUI0 O MYOJMYHBIX 3IIEMEHTaX
yIpaBJIEHUS] U MOKET OBITh HCIIOJIb30BaHA Ul MOCTPOCHMS IOJb30BATEIbCKUX AMAJIOrOB YIPABICHUS
y3J1aMH CUCTEMBI.

JuHamuueckass 4acThb COJEPKUT CLEHapuu OOCIYXUBAaHUS 3allpOCOB K D3JIEMEHTaM YIPaBIICHUS,
OIMCaHHBIM B MH()OPMAIIMOHHON CTPYKTYpE, a TAK)KE CKPBIThIE 3JIEMEHThI YIPABJICHHUS, B BU/IE CEPBUCHBIX
(GyHKINH, UCTIOTB3yeMbIe [T YHU(DUITUPOBAHHOTO JIOCTYIIA K y31Ty.

Konteitnep mo3Boisier cobpaTh B OJMH 3ampoC HECKOJIbKO HH(DOPMALMOHHBIX CTPYKTYp U
JUHAMMYECKUX YacTei, ONTUMHU3MPYd TEM CaMbIM BpeMs 3alpoca, OCOOEHHO Ha CETEBbIX
BBICOKOJIaTEHTHBIX MHTep(ericax.

OOumii uHTEepdeiic ymnpaBieHUS CTPOUTCS M3 OTHENbHBIX Y3JI0OB JUHAMHUYECKOTO JepeBa.
Hepapxuueckoe HacnenoBanus oT oObekra TCntrNode mno3BossieT peann3oBbIBATH MHOTOYPOBHEBOE
JononHeHne KoHpurypanmu wuHTepdeiica ympasiaeHus. OOmWiA BHUA JUHAMHYECKOTO JiepeBa Y3JIOB
IIPEJICTaBJIEH Ha pUC. 8.

API cuctemsr OpenSCADA 51



Il.r"
N —— MonsaceaTents
MogcucTema usr_root’
| «¥npaenedHue
—*  mogynAmus N ﬂonmﬁTEnb
sub_ModSched/ S
—
Mpynna
MogcucTema ™ grp_root/
H— «BesonacHocTey —— @ ———
sub_Securiy L Mpynna
J— grp_roman/
-
r‘m—‘~ Apxueatop coobLLeHWA
EE fc xmﬁ;zn:a RN Mogynk mod_StatEmors/
g ; mod_FSArch/ .
sub_Archive/ = ApXMBATOR 3HAYEHUA
val_1s/
Mogynb ADXWB 3HEHEHUA
mod SQLite/ va_CPULoad load/
Mogyns =11
mod_MySQL/ db_GenDB/
Na Mogyns KouTponnep
KopeHe Cranuma | o HﬂTG“GnLeeM‘:I mod_System/ cntr AutoHD/
/ Demo Station/ | il el L b
LR Moay e KoxTponnep

L

MogcucTema
«TpaHCNopTLI:
sub_Transport!

MogcucTema
« TpaHCNOpTHLIE
NpOTOKOMb®
sub_Protocol!

Mogcucrema
alMonLaoearenscKne
WHTEeppeRChR
sub_ Ui/

Mogcuctema
#CneynansHbies
sub_Specialf

mod_BlockCalc/

e

cntr_MDﬂAGsz]

Mogyne
mod_Sockets/

Maogyne
mod_HTTF/

Mogyne

A’[rmd_SeHSysfemf]

Mogyne
mod_QTCfg/

Mogyne
mod_\Vision/

Mogyne

ﬂmoﬂ_@stemTestst
1

Bxon
in_Selff
Beixog

out_diskA

in WEE 1

Bxon

Moﬂynq,

Modcucmens!)

MNprMep NONHOTS NYTH K o0bekTy:

L:’Demostaﬁonfsub_ﬂﬂ Qvmod_System/entr_AutoHDpm_CPU

Cucmema OpenSCAD;‘;L

Puc. 8. Ilpumep nuHamudeckoro aepesa y3ioB cuctembl OpenSCADA.

V31b1 CUCTCMBI, COACPIKAIIUC JAaHHBIC JIA HHTCp(I)CfIC& YIpaBJICHUA CHCTCMOﬁ, TakKKC, AOJIZKHBI
MOAKIIFOYAaThCA B JUHAMUYCCKOC JICPCBO 00BEKTOB.

[ToaxmroueHue y3ma B JMHAMHUYECKOE JIEPEBO TPOU3BOIMUTCS CICTYIOITMM 00pa3oM:
« HacaegoBanue o0bekTa TCntrNode nnm ero moToMKa;
+ (dopmupoBanre HHGOPMALIMOHHON CTPYKTYpHI;
+ 00cmyXuBaHUE 3aMIPOCOB K JUHAMUYECKUM JaHHBIM.
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14.1. Cunmaxkcuc 3anpoca u omeema unmepeiica ynpagjienus

Becy oOMeH c¢ wuHTepdelicoM ympaBieHHs MPOU3BOIUTCS MOcpencTBoM si3bika XML. Tlpu 3tom
BHYTPEHHHUI 0OMEH BBIMOJIHAETCS pa300paHHON CTPYKTypoit sizbika XML (DOM), a BHEIIHUI TOCPEICTBOM
npeoOpa3oBaHus B MOTOK CUMBOJIOB cIutomHoro XML-daiina u obpatHo.

3ampoc BBIMONHICTCS TOCPEICTBOM OTIPABKH OJHOTO KOHTCHHEpPa C HEKOTOPBIMH TapaMeTpaMH B
atpubyTtax. Pe3ynbTar momemaercs B TMOMYyYCHHBIH KOHTEHHEP C W3MEHEHHUEM HEKOTOPBIX aTpuOyTOB
KOPHEBOTO KOHTeWHepa. B o0miem Buie KOHTEHEp 3arpoca MOKHO 3alicaTh CIEIYIOUMM oopazom: <cmd
path="/TreePath" user="user" force="1"/> I'ne:

+ cmd — KOMaH/1a 3ampoca;

+  path — myTh K Y31y WIH BETBH Y3714,

*  user — TOJB30BATENb CUCTEMbI O UMEHHU KOTOPOTO HAaIpaBIIeH 3ampoc;
+  force — npu3HAK BBINIOJIHUTH 3aPOC 0€3 MPeayIPEIKACHHS.

B monrBepxaeHue pesynbTaTa 3ampoca yCTaHAaBIUBAaeTCs aTpuOyT pesynbrata <rez> B 3HauyeHus: O-
3ampoc mpoien, l-npexynpexaeHue (¢ BO3MOKHOCTBIO BBITIOTHEHHS), 2-omuoOka. B ciayyae ommOku u
MpeIyTpPEXKACHUS COOOIICHUS 3aMChIBAETCS B TEKCT KOHTEHHEpa U aTpuldyT mcat (KaTeropus COOOIICHNUs):
<cmd path="/TreePath" user="user" force="1" rez="2" mcat="sub_DAQ/mod _BlockCalc>Heso3modxncHo
yoanums yzen</cmd>

['pynmmupyromuii 3anpoc <CntrReqs> oOpabarteiBatorcs Ha ypoBHe API y3ma u He TpeOyloT OTIENbHOM
00paboTKH B MoJib30BaTeNbCKOM Koze. Paktuuecku B Ter <CntrReqs> MoryTt nomemarscs j1ro0ble Apyrue
3aIpOChl  C  BO3MOJKHOCTBIO MEpPAPXUUECKOW TIPYIIUPOBKU IIYTEM BKIIOYEHHS BHYTPEHHHUX TETOB
<CntrReqs>. EquHcTBeHHBIM aTpuOyTOM 3TOTO Tera SIBISETCSl aTpuOyT path, KOTOPBIM yKa3bIBaeT MyTh K
Y311y U SBJISIETCS. OCHOBOM JUIsl BHYTPEHHHUX 3aIIPOCOB.

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

14.2. Ter undpopMaNIMIOHHOM CTPYKTYPbI [IJIsl ONMCAHUSA TPYIN IOYEPHUX BETOK
CTPAHULBI

Kaxnas crpaHuia MOXeT COAEp)KaTh TPYMIbl JOYepHUX BeTBeil. /I omucaHust rpymnm BeTBei
peayCMOTpeH Ter <branches>. Ter comepXUT ONMCaHHWE TPYII BETBEH MOCPEICTBOM BIIO)KEHHBIX TETOB
<grp>. K Tery rpynmbsl BO3MOXEH JOCTyNl KaK Ha «4YT€HHEe» (BUIUMOCTb) TaK U Ha MOJIUPHUKAIMIO
(BBITIOJTHEHUE KOMaH/ J00aBIICHUS] W YHaJeHHs SJIEMEHTOB TPYIIBI), CIEIOBATEIBHO 3JEMEHT TPHAJbI
JIOCTyIa MOXET IPUHUMATh 3HAUYEHUS:

00 — nocTyn BoOOIIEe OTCYTCTBYET;

(04 — mpuCyYTCTBYET JOCTYII TOJIBKO HA YTEHUE;

02 — mpuCYTCTBYET JIOCTYIl TOJIBKO Ha 3aluch, OOBIYHO TAaKO€ 3HAYEHHUE HE MMEET CMbICa
MIOCKOJIBKY JIOCTYII Ha 3aIKCh MOJIPa3yMeBaeT U JIOCTYIl Ha YTCHHE;

(6 — TpUCYTCTBYET JOCTYI U HA YTCHHE M HA 3aITUCh.
<branches id='br'>
<grp id='/br/in ' descr='BxogmHoit TpaHcnopT' acs='04"'/>
<grp id='/br/out ' descr='BrexonHol Tpaxcnopt' acs='04"'/>
</branches>

JlelicTBUA HaAJ TPYIIOW 3JIEMEHTOB MOJHOCTHIO COBIANAET C ACHCTBUSIMH HAJ CIIMCKOM BH3YaJIbHBIX
sneMeHTOoB “list”, 0 KOTOPOM HamUCaHO HUXKE.

14.3. Tern onucanusi uHPOPMALUOHHOI CTPYKTYPHI HHTepdeiica ynpaBJieHus

Wudpopmanmonnsie Teru i s3bika XML coctaBmsitor  andaBuT (OPMHPOBAHUS — ONHCAHUS
KOH(UTYpallMOHHBIX jauanoroB. Komannma 3ampoca WH(QOPMAIMOHHOW 4YacTH UMeeT BHI: <info
path="/TreePath" user="user"/>

B pesynbpraTe 3ampoca OyneT mosiydeHa WH(GOPMAIMOHHAS CTPYKTypa CTPAHUIIBI B COOTBETCTBUHU C
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MPUBUIICTUAMHA YKA3aHHOTO IMOJIb30BATCIIA.

14.3.1. Ter o0JsacTu <area>

OO6nactu ONMUCHIBAIOTCS TErOM <area> W MpeAHa3HAYCHbI JJIsl TPYINIHPOBKHU 3JIEMEHTOB IO PAa3IUYHBIM
npu3Hakam. O0acTh MOXKET BKJIIOUATh APYTHE dJIeMeHThl, U oOmactu. KopHeBwie oOmactu GopMHUPYIOT
3aKJIa/IKi, B TIPCACTABJICHHUU II0Jb30BATCIBCKOTO HHTep(pefIca. K Ter Y BO3MOXCH OOCTYIl TOJIbBKO Ha
«CYTCHHUEC» WM BUAUMOCTD, CJICAOBATCIILHO 3JICMCHT TpUAAbl JOCTYyIIa MOKET NPUHUMATb 3HAYCHHUC 00 €CJIn
JIOCTYI OTCYTCTBYET Ui 04 eciau nNpucyTCTBYET.

<area id='base' dscr='Base information'>
<fld id='host' dscr='Host name' tp='str'/>
<fld id='user' dscr='Operated user' tp='str'/>
<fld id='sys' dscr='Station system' tp='str'/>
<area id='other' dscr='Other options'>

<fld id='val' dscr='Value' tp='real'/>

</area>

</area>

14.3.2. Teru JaHHBIX
Teru onuceIBaroIIUe JaHHBIE CBEACHBI B Ta0nuLe 1.

Taomuma 1. Tern onucbIBaronye 1aHHbIE
Ter Onucanne

<fld> [Ilpocreiimme naHHBIE CTPOKOBOTO, IIETIOT0, BEIIECTBEHHOTO U JIOTHYECKOTO THIIOB.

<list> | Cnucku ¢ JAaHHBIMU CTPOKOBOTO, IIEJIOTO, BEIIECTBEHHOTO M JIOTMYECKOTO THIIOB.

<table> TaOnuIpl ¢ JAHHBIMH B STYCHKAX CTPOKOBOTO, 1IEJIOTO, BEIICCTBEHHOTO U JIOTHYECKOTO THIIOB.

<img> W3o0paxkeHus.

a) Ter <fld>

<fld id='host' dscr='Host name' tp='str'/>
<fld id='user' dscr='Operated user' tp='str'/>
<fld id='sys' dscr='Station system' tp='str'/>
K TCry BO3MOXCH OOCTYII KaK Ha «UYTCHHEC» TaK M Ha «3alHuCb», CICAOBATCIIBHO J3JICMCHT TpHUabl
J0CTYyIIa MOXKCT IIPUHUMATDL 3HAYCHUS:
00 — nocTyn BooOIIe OTCYTCTBYET;
04 — npuUCyYTCTBYET JOCTYM TOJBKO HA YTEHUE;
02 — NPUCYTCTBYCT OOCTYII TOJIBKO Ha 3aIlluChb, 00OBIYHO TaKoe€ 3HAUYEHHE HE UMEET CMBICIIA
IMOCKOJIBKY JOCTYII Ha 3aIIMCh MMOAPa3yMEBaCT U JOCTYII HA UTCHUC,
(6 — npuCyYTCTBYET JOCTYII U HA YTEHHE U HA 3aIUCh.

Tun snemenTa, onrcbiBaemoro terom <fld>, ykassiBaercs atpulOyrom <tp> (tadnmia 2).

Tabmuma 2. 3Hauenusi aTpudyrTa <tp> tera <fld>.

Ter Onucanue
<tp>
str CTpo¥<OBLH7I THIL.
<fld id="host' dscr="Host name' tp="str'/>
dec I.Ienog YHCJIO B IECATHYHOM TPE/ICTABICHUU.
<fld id="debug’ dscr="Debug level' tp="dec'/>
oct I.Ienqe HHCIIO B BOCBMEPHIHOM TPE/ICTABICHUH.
<fld id='cr_file perm'dscr="Make files permissions(default 0644)' tp="oct' len="3"/>
hex [enoe ymcio B MIECTHAATEPHYHOM IPEACTABICHUU.
real BemectBeHHOE "MCIIO.
bool HOFH.‘IGCKHI}'I MIPU3HAK (<<fa1§e>>|"tme").
<fld id="log _sysl' dscr="Direct messages to syslog' tp="bool'/>
time Bpehf{ﬁ B CeKyHJax (0T 01/01/' 1970). '
<fld id="v_beg' dscr="Start time' tp="time'/>
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Ta6numa 3. JleiicTBUsI HAJ 3JIeMEHTOM ONMCAHHBIM Terom <fld>.

Onepanus HeiicTBue
Orpoc 3anpoc: xomanna «gety: <get path="/fld_teg" user="user"/>.

p Pezynomam: moaTBepKACHUE CO 3HAUCHUEM B TEKCTE Tera WM cooOmieHne 00 ommoke.
Mouduxars 3anpoc: xoManza “set”: <set path="/fld teg” user="user ">value</set>

Pe3zynemam: noatBepkaeHne UM cooOIIeHHe 00 omnoKe.

b) Ter <list>

<list id='mod auto' dscr='List of shared libs(modules)' tp='str' dest='file'/>
K Tery Bo3MOKeH IOCTYN Kak Ha «4T€HHE» TaK M Ha «3aMuCh»(MOAU(PHUKAINIO), CIEOBATEIHHO SJIEMEHT
TpUAABI JOCTYIA MOXKET MPUHUMATh 3HAYCHUS:
00 — noctyn BooOIIIe OTCYTCTBYET;
(4 — mpUCYTCTBYET JOCTYII TOJILKO HAa YTECHUE;
02 — npucyTCTBYeT IOCTYN TOJIbKO Ha 3allMCh, OOBIYHO TaKOE 3HAUEHHWE HE MUMEET CMBICIa
MOCKOJIBKY JIOCTYT Ha 3alUCh MOAPa3yMEBAET U IOCTYI Ha YTEHUE;
06 — npuUCYTCTBYET JOCTYI U HA YTEHUE U HA 3aIIUCh.

Tun sneMeHTOB B CIUCKE YKa3bIBaeTcs arpuOyToM <fp>. 3HadeHWs aTpuOyTa <fp> TNPUBEICHHI B
tabnure 1.

Ta6muia 4. JleiicTBUSI HAT CIMCKOM.
Onepanust JeiicTrBue

_n

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

Pezynomam: moaTBepxacHUE C pe3yIbTaTOM B TEKCTE TEra WM COOOIIeHne 00 onmokKe.
Pesynbrar hopmupyercs B BuE:

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

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

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

</get>
3anpoc: xomanna “add”: <add path="/fld_teg” user="user” id="tst”">Test</add>
JobGasiieHue Yuraercst Kak — T0OaBUTh CTPOKY € HIEHTH(DUKATOPOM «tst» u 3HaueHueM «Testy.
CTPOKHU Ecnu crincok He MHASKCUPOBAHHBIN TO aTpuOyT id OTCYTCTBYET.

Pezynomam: monreepxaeHue wim coodieHrne 00 onmmoke.

3anpoc: xomanna “ins”: <ins path="/fld_teg” user="user” pos="3" p_id="tstl”
id="tst”>Test</ins>
Yuraercsi Kak — BCTAaBUTh CTPOKY € UACHTH()HUKATOPOM «tst» u 3HaueHueM «Test»
BcraBka cTpoku B TIO3UIINIO 3 CO CTPOKOH «tstl». B ciydae nnaexcHoro crmcka arpudyt p_id
COJICPKHT UACHTHU(PHUKATOP, MHAYE TEKCT CTPOKU. ECIIH CIMCOK HE MHICKCHPOBAH
TO aTpuOyT id OTCYTCTBYET.
Pezynomam: monreepxaeHue wim coodieHrne 00 onmoke.

3anpoc: xomanna “del”: <del path="/fld teg” user="user” pos='3"id="tst'> Test</del>
Y nanenue YuraeTcs Kak — yAAIUTh CTPOKY C UASHTH(PUKATOPOM «tst» U 3HaueHueM «Test» B
CTPOKH no3unuu 3. Eciau ciucok He MHIEKCUPOBaH TO aTpuOyT id OTCYTCTBYET.
Pe3zynomam: noaTBepx)aeHne WM cOOOIIeHHe 00 omuoKe.

3anpoc: xomanna “edit”: <edit path="/fld teg” user="user” pos='3'p id='"tstl' id="tst'
>Test</edit>
Yuraercs Kak — 3aMEHUTH CTPOKY B MO3UIMHU 3 ¢ uaeHTU(UKaTopoM “tstl” Ha

N3menenune
CTPOKH CTPOKY C UAECHTHU(PHUKATOPOM «tSt» U 3HAUCHHCM «Test». B cimyuae
MH/IEKCUPOBAHHOT'O CIIHUCKA aTpUOyT p_id copepKuT uIeHTU(HUKATOp HHAYE TEKCT
cTpoku. Ecnu criricok He uHAEKCHpOBaH TO aTpuOyT 1d OTCYTCTBYET.
Pe3zynomam: noaTBepx)aeHNEe WIH cOOOIIeHHE 00 omuoKe.
Tepemernerie 3anpoc: xomanaa “move”: <move path="/fld teg” user="user” pos='3"to='5"/>
cTpoKH Yuraercs Kak — IEPEMECTUTh CTPOKY € MO3UIMHU 3 B MO3ULIUIO 5.

Pezynomam: nonreepxaeHue WK cooOIeHne 00 onmmoke.

¢) Ter <table>

<table id='a mess' key='0' col 1st="0;1;2">
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<list id='0' dscr='Id' acs='4"' tp='str'/>

<list id='l' dscr='Name' acs='4' tp='str'/>

<list id='2' dscr='Type' acs='4' tp='str'/>

<list id='3' dscr='Hide' acs='4' tp='bool'/>
</table>

K Tery Tabmuiml

U KOJOHKaM OTACJIBHO BO3MOXCEH JOCTYII KaK Ha «UYTCHHUEC» TaK W Ha

«3anuch»(MoIM(UKAIMIO), CIIEIOBATEILHO HJIEMEHT TPUAbI IOCTYIIa MOKET IPUHUMATh 3HAYCHUS:
00 — noctyn BOOOIIE OTCYTCTBYET;
04 — IpUCYTCTBYET AOCTYII TOJBKO HA UTCHHUE;
02 — mpuCYTCTBYET JIOCTYIl TOJIBKO Ha 3aluCh, OOBIYHO TAaKOe 3HAYEHHWE HE MMEET CMbICIa
HOCKOJIBKY JIOCTYII Ha 3aIIMCh TO/IPa3yMEBAET U AOCTYIl Ha YTCHHE;
06 — npUCYTCTBYET JOCTYI U HA YTEHUE U HA 3aIHCh.

Ecnu ykazan atpubyr <key> u B HEM NEepEUMCIICHBI KIIOYEBBIC KOJOHKH, TO paboTa C Tabmuien
HIEPEXOIUT B PEIKHM aJpecariiy 1o UICHTH(GUKATOpaM KOJIOHOK M KITF0YaM.

Tabnuna 5. JleiicTBusi HajJ TabaMIei.

Onepanus HeiicTBue
3anpoc.: xoManna “get”: <get path="/fld_teg” user="user” cols="0;2"
rows="100;1000"/>
UwuraeTcs kak — moyduTh KOJIoHKU 0—2 u ctpoku B HEX ¢ 100 mo 1000 Tabmuiib.
Pe3zynomam: TlogTBepxaeHNUe ¢ JAHHBIMH TaOJHIIBI HIIK COOOIIEHUE 00 OoInoKe.
PesynbTar popmupyercs B Buje:
<get path="/fld teg" user="user" cols="0;2" rows="100;1000"
rez="0">
<list id='0' tp='str'>
Ompoc <el id='100'>Sat Feb 21 18:04:16 2004</el>
</list>
<list id='1l"' tp='str'>
<el 1d='100'>SYS</el>
</list>
<list id='2"' tp='str'>
<el 1d="'100">*: (TSYS)Broken PIPE signal allow!</el>
</list>
</get>
JoGaBnenue 3anpoc: xomanna “add”: <add path="/fld teg” user="user”/>
CTPOKH Pezynomam: noaTeepxaeHue win cooOiieHne 0o onmoke.

BceraBka ctpoku

3anpoc: xomanaa “ins”: <ins path="/fld teg” user="user” row="'3"/>
Yuraercs Kak — BCTaBUTh CTPOKY B no3unuio 3. Komanaa He pabotaer npu
yCTaHOBJICHHOM aTtpudyte <key>!

Pe3zynomam: moaTBepx)aeHUE WK COOOIICHNE 00 OIMOKe.

3anpoc: xomanna “del”: <del path="/fld_teg” user="user” row="'3"/> umu <del path="/
fld teg” user="user” key id='Test’/> nysi KTIOYEBOTO PEIKUMA

Vnamenue
Uwnraercs Kak — yJAIUTh CTPOKY B TIO3UIIMH 3 WK CTPOKY B IMMO3UIINU T]Ie
CTPOKHU : ' '
3HauYeHHE KOJIOHKH <id> paBHO 'Test'.
Pe3ynsmam: noaTBepKACHUE UITN COOOIEHHE 00 OIInOKe.
3anpoc: xomanna “move”: <move path="/fld_teg” user="user” row="'3"to="5"/>
[Tepememnienue UuraeTcs Kak — IEPEMECTUTh CTPOKY C TO3HUIMK 3 B MO3ULIUIO 5. JlaHHas
CTPOKH KOMaH/Ia He paboTaeT mpu yCTaHOBJICHHOM aTpuOyTe <key>!
Pezynomam: noateepxaeHue Wi coodiieHne 06 onmoke.
3anpoc: xoManga “set”: <set path="/fld teg” user="user” row="'3' col="id">Test</set>
wn <set path="/fld_teg” user="user” key id='Test' col="id">Testl</set> nns
KIIIOYEBOTO pexKrMa
N3menutsb Uwnraercs Kak — yCTAHOBHUTH 3HaUCHHUE STYEHKH B cTpoke 3 1 konoHke 'id' B «Test»
AYECUKY WJIM YCTaHOBKA KOJIOHKH C UMEeHEM 'id' CTpOKM B MO3HITNH T]I€ 3HAYEHUE KOJIOHKHU

<id> paBHo 'Test' B 3nauenue 'Testl'. [lpakTuuecku, JaHHas KOMaHAA
MEPEUMEHOBBIBAET KIIFOUEBOM PJIEMEHT YKa3aHHOU CTPOKH.

Pezynomam: noaTeepxaeHue Wi coodiieHne 06 onmoke.
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d) Ter <img>
<img id='ico' descr='lkoHKaA CTpPaHMULH"'/>
K tery BO3MOXEH AOCTyn KAaK Ha «UYTEHHE» TaK M HA «3alHUChy», CIEJOBATEIbHO 3JEMEHT TpHUa/abl
JIOCTyIa MOXET IPUHUMATh 3HAYEHUS:
00 — noctyn BOOOIIIE OTCYTCTBYET;
(04 — npuCYTCTBYET JOCTYIl TOJIBKO HA YTEHUE;
02 — npucyTCTBYeT JOCTYN TOJIbKO Ha 3aIllUCh, OOBIYHO TAaKOE 3HAUYEHHWE HE MMEET CMBbICIa
MIOCKOJIBKY JIOCTYII Ha 3alIMCh MTOAPa3yMEBAET U IOCTYI HAa YTECHUE;
(06 — mpUCYTCTBYET JOCTYIl U HA YTEHHE U HA 3aIUCh.

Ter mnpeaHasHadyeH M Tepenaddl  W300paKeHWd KIMeHTaM wuHTepdeiica ympasieHus. [lox
M300paKeHUEeM MOTYT BBICTYNATh: MKOHKHM CTpaHUL, I'pad)KUu MacCHMBOB 3HAYCHWH W JApPYyrue JaHHBIE,
KOTOPBIC MOKHO TPEICTABUTH B rpapuecKoM BUJE.

[Tonep:xuBarOTCsl KOMaH/IbI 3aIIPOCOB:
« <get path="/fld_teg" user="user"/>. — 3anpoc U300paxeHus;

Pe3ynbrarom siBisieTcs MOATBEPKACHUE C TaHHBIMU M300paXE€HUS WM COO0ILEHUE 00 OLINOKe.
«  <set path="/fld_teg" user="user">img</set> — 3arpy3Ka nu300paxeHus.

PesynbpTaToMm sIBIISI€TCS MOATBEPKACHUE WU cOOOIIeHHEe 00 ommoKe.

¢) Komanae! ¢ napamerpamu. Ter <comm>
<comm id='add'>
<fld id='tm' tp='time'/>
<fld id='cat' tp='str'/>
<fld id='lvl' tp='dec' min='0' max='7"'/>
<fld id='mess' tp='str'/>
</comm>
K TEry BO3MOXCH JOCTYIl KaK Ha «YTCHHEC» WA BI/II[I/IMOCTI>+06CJ'IY)KI/IB3HI/IC 3alIpoCoOB, TaK W Ha
MOI[I/I(I)I/IKaI_II/IIO HJIW BBIMIOJIHCHUC KOMAH/BI, CJICAOBATCIBHO 3JICMCHT TPHAAbI NOCTYIIA MOXCT NMPUHUMATDH
3Hayenre 00 ecnu noctynm oTcyTcTBYeT BoooOue, 04 ecnu KoMaHAy MOXHO yBuUJeTh U 06 eciu KoMaHay
MOKHO UHUIIUUPOBATD.

HpeIIHa?;Ha‘ICH AJid epeaavyu KOMaHa U ,Z[CflCTBPIﬁ Yy3]1y, a TaK:KC MOXKCT HUCIIOJIb30BaThCA JIA CO3AaHUA

CCBIJIOK Ha z[pyme CTpaHHUIIbI. KOMaH,Z[bI MOTI'YT BKJIFOYATb HapaMeTpBI. HapaMeTpBI OIIMCBIBAOTCA TCTOM
<fld>.

HO}IHep)KI/IBaIOTCH KOMaHbI 3alIpOCOB:

« Brizos KOMaH/bI:
<set path="/fld teg" user="user"/>
<fld id="tm'>1023456244</f1d>
<fld id='cat'>*</fld>
<fld id='lv1l'>2</fld>
<fld id="mess'>Test mess</fld>
</set>

« 3arpy3ka CCbUIKU Ha JPYTyIO CTPaHHUILY:
<get path="/fld teg" user="user" tp="1lnk"/>"

Pe3ynbpTaToMm sIBiIsl€TCS MOATBEPKACHUE WU cOO0IeHHe 00 onoKe.

f) Berku (1o4epHue y3Jbl)

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

Berku omuceiBaroTCs OOBIYHBIM crickoM <list> co cnernuanbHbIME aTpuOytamu tp='br'. MeTtoauka
3arpoca U MoJu(UKAIUK BETOK OJTHOCTHIO COBMAAAET C METOIMKOM paboThl co ciuckoM <list>.

14.4 Nepapxuyeckue 3aBUCUMOCTH HH()OPMALMOHHBIX 3JIEMEHTOB SI3bIKA YNPABJIE€HHS

IIpumep cTpaHULBI y3/1a S3bIKA YIIPABJICHUS:

<oscada_cntr>
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<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>

Tabnuna 6. Mepapxuyeckue 3aBUCUMOCTH UH()OPMALIMOHHBIX 3JIEMEHTOB S3bIKA:

Coaepxum
Ter Onucanue ATpuOyTHI oe ep
Kopnesoii anemeHT id — unentuduxaTop; area, img,
CTpaHUIbL. SIBiIsIeTCs dscr — ommcaHue. branches
oscada ¢ eJIMHCTBEHHBIM U CITY)KUT
ntr JUTSE UACHTH(DUKAITTT

MIPUHA]IEKHOCTH K SI3BIKY
uHTepdeiica ynpaBaeHus.

KonTelinep rpynn id — nnentudukarop KoHTeitHepa. Pasen: br. grp

branches
JOYEPHUX BETOK y37a.
id — mipeUKC TPYIIBI JOYEPHUX y3JIOB B CUCTEME;
grp ['pynna nouepHux y31moB.  dscr — onucaHue TPYIIbI BETOK;
acs — OIIUY JI0CTYyTA.
id — unentudukarop; area, fld
I'pynnuposka ’ c
area PyTIp dscr — OIHCaHue; list, table,
CTaHJIAPTHBIX TETOB. .
acs — ONIUYU AOCTyIA. comm, img
id — uneHTudukarop; fld
dscr — OIHCaHueE;
comm  Komanns! y3my. help — moMoIIIb 1O KOMAaH/IE;

tp — tan komaHabl (/nk — ccplka);
acs — OTIIUY JIOCTYTIA.
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Conepxum

Ter Onucanue ATpuOyTHI e

id — uneHTuduKaTop;

dscr — OIMCaHuE;

help — moMo1p;

acs — OIIUM JIOCTYTIA.

{p — THUII BJIEMCHTA:
str(len, dest, cols, rows) — CTPOKOBBIIA SJIEMEHT;
dec(len, max, min, dest) — 1ienoe 4ucio B
JECSITUYHOM TPEACTABICHUM;
oct(len, max, min, dest) — 1enoe 4ucio B
BOCBMEPHYHOM TPE/ICTABICHUN;
hex(len, max, min, dest) — 1ie50€ 4NCIO B
[IECTHAIIATCPUIHOM;
real(len, max, min, dest) — BelEeCTBEHHOE
YHCIIO;
bool — noruveckuii Mpu3HaK;
time — Bpemsi/nata B cekynnax (ot 01/01/1970).

Casi3HbIe:

len — nyuHa 3Ha4YeHUS (CUMB.);

min — MUHUMYM 3HA4Y€HUS,

max — MaKCUMyM 3HAa4YCHUS;

cols — KOMYeCTBO KOJIOHOK;

FOWS — KOJIMYECTBO CTPOK;

dest — cnoco0 BBOJA!
data — ucTouHUK OMHAPHBIX AaHHBIX (base64).
select(select) — BBIOOPHBIH THIT;
sel_ed(select) — BBIOOPHBIN THII C
BO3MOYKHOCTBIO PEAAKTUPOBAHUSI.

select — TIyTh K CKPBITOMY CITHCKY;,

sel list — cTaTUYecKuil CIUCOK (pazaenuTens ';');

sel id — craTudeckuii CIMCOK HJICHTU()UKATOPOB

(pazmenurens ;).

d Omnucanue JaHHBIX
CTaHJIAPTHBIX THITOB.

id — unentudukarop;
dscr — onmcaHue;
help — moMoMnIb TIO CITHUCKY;
acs — OIIUY JI0CTyIA.
tp — xax B <fld> kpome:
br(br_pref) — nouyepHue y3Ibl.
idm — unaexcupoBaHHbIi cricok (0[1);
Cnucok TaHHBIX s_com — croco6sl Moaudukamnuu crucka [add][,ins]
CTaH/IaPTHBIX TUIIOB. [,edit][,del]:
add — no0aBIsATh CTPOKHU;
ins — BCTaBIIATh CTPOKU;
edit — Moau(pUIUpPOBATH CTPOKHU;
del — ynansTe CTpOKH.
Casi3Hble:
br_pref — npedukc 104epHUX y3110B;
dest — xak B <fld>.

list
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Ter Onucanue ATpuOyTHI OCeOHeP)KHM
id — unentuduxaTop; list
dscr — omnucaHue;
help — moMo1p 1o TadnuIIe;
acs — OTIIUH JIOCTYTIA;
key — xroueBbie KoJIoHKH (key=«id,name,per»);

Ta6/Hna TaHHBIX cols — mepedeHb KOJIOHOK B aTprOyTe 3ampoca;
table rows — Juamna3oH CTPOK B aTpuOyTe 3a1poca;
CTaH/IaPTHBIX TUIIOB.
s_com — cnocoObl Moaudukauu Tadmuisl [add][,del]
[,ins][,move]:
add — no0aBIATh CTPOKH;
ins — BCTaBJIATh CTPOKH;
del — ynansite CTPOKH;
move — MepeMelIaTh CTPOKH.
id — uneHTuduKaTop;
dscr — OIHCaHMUE;

img Vso6paskeHnc. help — nomo1tp 1o H3f)6pa>KeHI/Ho;
acs — OTIIUH JTOCTYTIA;
h_sz — ropu30HTAILHOE OIPAaHUYCHUE;

V_S§Z — BEPTUKAJIBHOE OrpaHHYCHHE.

14.5. O6bexT y31a quHnamuyeckoro aepesa (TCntrNode)

‘HacnenyeTcn: ‘BCCMI/I AMHAMHWYECKHMH U YIIPaBJIACMbIMU O6’beKTaMI/I, MMpAMO HJIN 4C€PE3 ITIOTOMKOB.

Jlannbie:

VimeHOBaHHBIE MpaBa JI0CTyMA K 3yeMeHTam ynpasienus (define):

R R R (0444) — nmoctym BceM TOJBKO Ha YTCHHC,

R R (0440) — moctyn Ha 4TE€HHE TOJBKO BIA/ENbIly U IPYIIIE;
R (0400) — moctymn Ha YTEHHE TOJIBKO BIACIbILY;

RWRWRW

(0666) — moNHBIM TOCTYN AJs BCEX;

RWRWR _ (0664) — nosHbIi JOCTYN BJIJENbIly U IPYIIE, @ BCEM OCTAJIBHBIM TOJIBKO HA YTEHUE;
RWR R (0644) — moyiHBIN JOCTYN BIAACINbILY, a TPYMIE U BCEM OCTAIBHBIM TOJIPKO Ha YTCHHUE;

- RWR (0640) — mnonHBI OCTYN BIAZEINbIly, TOJBKO HA UYTEHHE TPYNIE M 3aKpbIT BCEM
OCTaJIbHBIM;
- RW (0600) — mosHBIN 1OCTYI BIa/AENbILy, a TPYIIE U BCEM OCTAJIbHBIM 3aKPbIT.

@narn quHamugeckoro y3na (enum TCntrNode::Flag):

TCntrNode
TCntrNode
TCntrNode
TCntrNode
TCntrNode

::MkDisable — otknrouenue (0);

::Disable — otxnrouen (1);

::MkEnable — Bximouenue (2);

::Enable — BxmoueH (3);

::SelfModify — npuznak mogudukanuu y3na (0x04).

®naru pexxMMOB BKIIOUEHUs/0TKII0ueHus y371a (enum TCntrNode::Flag):

TCntrNode
TCntrNode
TCntrNode

::NodeConnect — noKJIIOYEHHUE Yy3I1a;
::NodeRestore — BOCCTaHOBJICHUE TTOAKIIIOUYCHHUS y3I1a;
::NodeShiftDel — npu3HaK ymaneHus y3iia OTI0KEHO.

®marn mogudukammu y3na (enum TCntrNode::ModifFlag):

TCntrNode
TCntrNode
TCntrNode

::Self — nauHbIN y3e1 MOAN(DUIIMPOBAH;
::Child — mopuduIpoBaHbI TOYEPHUE Y3IIBI;
::All — momuduIMpoBaH JaHHBIA y3€I U JOUYEpHHE.

[IyOoauuHbIe METOABI:
* TCntrNode( TCntrNode *prev = NULL ); — WHunmanuzanys ¢ yKa3aHHEM POJHUTEIbCKOTO Yy3Ia
<prev>.
* virtual TCntrNode &operator=( TCntrNode &node ); — BuptyanbHas QyHKIUS KOIUPOBAHUS Y3JI0B
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JTMHAMUYECKOTO JIepeBa.

* void cntrCmd( XMLNode *opt, int lev = 0, const string &path = "", int off = 0 ), — Komanna pabota c
unTepdeiicom ympapineHUs cuctemsbl. [logaepKUBaIOTCS TPAHCIOPTHBIE MEPEXOMAbI MO IMOJHOMY ITYTH
Buja: </sub_Security/usr root/%?2fgen> rne %?2fgen 3akoapoOBaHHBIN BIOKEHHBIN MyTh K KOHKPETHOMY
TIOJIF0 CTPAHULIBI (/gen).

 static XMLNode *ctrld( XMLNode *inf, const string &n_id, bool noex = false ); — Ilonyuenue y3na
XML no 3nauenuto atpudyra 'id' <n_id>. IlognepxkuBarotcs 3ampockl XML y3ma mo moiHOMY MyTH K
Hemy Buja (nodel/node2/node3).

» static XMLNode *ctrMkNode( const char *n_nd, XMLNode *nd, int pos, const char *req, const string
&dscr int perm=0777, const char *user='"root", const char *grp="root", int n_attr=0, ... ); —
JloGaBiieHHE AJIEMEHTa YIpaBJICHUS Ha CTPaHUIy. BO3MOXXHO yKa3aHHsS MHOXKECTBA JIOTIOJHUTEIHHBIX
aTpuOyTOB B KOJIMYECTBE <n_attr™> B BUAE: <aTpuOyT 1> ,<3HaueHuii | >,<atpulyr2>,<3HaueHUN2>.... .

» static bool ctrChkNode( XMLNode *nd, const char *cmd="get", int perm=0444, const char
*user="root", const char *grp="root", char mode=04, const char *warn = NULL ); — IlpoBepka Ha
MOJTy4YeHUe JUHAMUYECKOW KOMaH bl <cmd> W HaJN4ue NpaB Ha e€ NCIIOHECHNUE.

* virtual Res &nodeRes( ); — Pecypc ucnonb30BaHus y3ia.

* virtual string nodeName( ); — Vms y3na.

 string nodePath( char sep = 0, bool from root = false ); — IloilydeHue MOJHOTO MyTH K Y31y,
HAYMHAs ¢ KOPHS <from_root> W UCIOJIb3Ys Pa3eluTellb <sep> WIN OOBIYHYIO 3aIHCh MTyTH.
* void nodeList( vector<string> &list, const string& gid = "" ); — CHuCOK I0YepHUX y3JI0B <[ist> B

yKa3aHHOU Tpyrmime <gid>.
* AutoHD<TCntrNode> nodeAt( const string &path, int lev = 0, char sep = 0, int off = 0 ); —
[Moaxro4YeHue K J0YEepHEMY Y3IIy.

* void nodeDel( const string &path, char sep = 0, int flag = 0 ); — Y nanenue y3ia 1o ero HoJIHOMY
MyTH.
* static void nodeCopy( const string &src, const string &dst, const string &user = “root” ); —

KonupoBanue y3710B TUHAMUYECKOTO JIepEBa.

» TCntrNode *nodePrev( bool noex = false ); — AIpec pOIUTEIBCKOTO y3JIa.

* char nodeFlg(); — ®naru y3na.

* char nodeMode( ); — Cocrosinue y3na.

* unsigned nodeUse( ); — Konn4yecTBO MOJAKIIOUEHUI K Y31Ty.

* unsigned nodePos( ); — llonoxxeHue NaHHOTO y3/1a B KOHTEHHepe y3na-Biaaenbiia. JlocToBepHO
TOJIBKO ISl YITOPSAOYCHHBIX KOHTEHHEPOB.

* int isModify( int mflg = TCntrNode::All ); — IlpoBepka ¢akTa MoaAU(DUKALIUH y371a WIX BETBHU Y3JI0B.
* void modif( ); — YcTaHOBKa Npu3HaKa MOAU(PUIIUPOBAHHOCTH Y37Ia.

* void modifG(); — YcTaHOBKa Npu3HaKa MOJU(PHUINPOBAHHOCTH BETBU Y3JIOB.

* void modifClr(); — OuncTka npu3Haka MOAU(PHUIIMPOBAHHOCTH Yy37a.

* void load( ); — 3arpy3ka y3iia TMHAMHUYECKOTO JIepeBa.

* void save( ); — CoxpaHeHHUe y3Jia TUHAMHYECKOTO JepeBa.

* void AHDConnect( ); — IloaxnroueHue K y3iy (3axBat pecypca).

* void AHDDisConnect( ); — OTkIt04eHHe OT y371a (0CBOOOXKIeHUE pecypca).

3amunéHabIe METOALI:
* virtual void cntrCmdProc( XMLNode *req ); — ®yHkuus oOCITyXMBaHHUS 3ampocoB HHTepdeiica
yrpasieHus. JJoimkHa IepeorpeneNaThesl Y TOTOMKA.
* void nodeEn( int flag = () ); — Bxitouenue y3na.
* void nodeDis( long tm = 0, int flag = 0 ); — OTkII0UEHUE y37a C epenayeit dara.
* void nodeDelAll( ); — Ou4ncTKa BceX KOHTEHHEPOB € JOUEPHUMHU y3JIaMH.
* void setNodePrev( TCntrNode *node ); — Y cTranoBKa poauTeIIbCKOTO y3ia B <node>.
* void setNodeMode( char mode ); — Y cTaHoBKa COCTOSHUSA y3J1a.
* AutoHD<TCntrNode> chldAt( unsigned gr, const string &name, const string &user = "" ); —
[ToaxmroueHue Kk JouepHEMY y3lIy <name> KOHTEHHEpa <gr> NOJIb30BaTENs <user>.
* void chldList( unsigned gr, vector<string> &list ); — CHHCOK AOYEpPHUX Y3J10B <[ist> B yKa3aHHOM
KOHTEHHepe <gr>.
* bool chldPresent( unsigned gr, const string &name ); — IIpoBepka Ha NPUCYTCTBUE YKA3aHHOTO
JIOYEPHETO y3J1a <name> B KOHTEUHEpe <gr>.
* void chldAdd( unsigned gr, TCntrNode *node, int pos = -1 ); — JlobaBneHue gouepHero y3mna <node>
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B KOHTEHHEp <gr> U MO3ULHI0 <pos>.

* void chldDel( unsigned gr, const string &name, long tm = -1, int flag = 0 ); — Y najneHue 104epHETO
y3ina <name> U3 KOHTeHepa <gr> ¢ ¢uarom <flag>.

* unsigned grpSize( ); — Konn4uecTBO KOHTEHHEPOB C IOYEPHUMH Y3JIAMHU.

* char grpld( const string &sid ); — IlonydyeHue uHAEKCa TPYMIIbI 10 €€ UASHTHPHUKATODPY.

* GrpEl &grpAt( char id ); — JlocTyl K CTpYKTyp€ TPYIIIBL.

* unsigned grpAdd( const string &id, bool ordered = false ); — JloGaBneHne KOHTEHHepa NOYEPHUX
y3JI0B ¢ mpedukcoM <id> M BO3MOXKHOCTBIO YIOPSIOYCHHOTO XpaHeHus <ordered>. Bo3Bpaimaer
UACHTU(PHUKATOP HOBOTO KOHTEIHEpa.

* virtual void preEnable( int flag ); — YnupexaeHue o MOAKITIOYCHUU. BBI3bIBaeTCS Mepel pealbHbIM
TIOJTKITFOYCHUEM.

* virtual void postEnable( int flag ); — YrnpexaeHue o NOAKIIOUEeHUH. BbI3bIBaeTCs 1mocie peaabHOro
TIOTKITFOUEHUSL.

* virtual void preDisable( int flag ); — YupexneHue o OTKIOUEHUU. BbI3bIBaeTCs Tmepea peatbHbIM
OTKJIIOUEHHUEM.

* virtual void postDisable( int flag ); — YnpexaeHrne O OTKIIOUYCHUH. BbI3bIBaeTCS MOCae peasbHOro

OTKIIFOUEHUS (TIepe]] yAaICHUEM).
* virtual void load (' ); — ®yHKIUs BBI30Ba 3arPy3KH y3Jia Y TOTOMKA.
* virtual void save_('); — DyHKIIUS BbI30Ba COXpaHEHUS y3Jia y MOTOMKA.
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15. XML B cucteme OpenSCADA (XMLNode)

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

15.1. XML-ter (XMLNode)

JanHble:
Onuun dngKum/I redepaiu XML-gaiina (enum — XMLNode::SaveView):
* XMLNode::BrOpenPrev — BCTaBIIATh KOHEI| CTPOKU MEPE TErOM OTKPBITHS;

* XMLNode::BrOpenPast — BCTaBIATh KOHEL] CTPOKH I1OCJIE€ TEra OTKPHITHS;
* XMLNode::BrClosePast — BCTaBJIATh KOHEI] CTPOKHU ITOCJIC T€Ta 3aKPhITHS;
* XMLNode::BrTextPast — BCTaBIsATh KOHEIl CTPOKH MOCJIC TEKCTA TEra;
* XMLNode::BrPrcInstrPast — BCTaBIsATh KOHEIl CTPOKH I10CJI€ BEIYUCIUTEIbHON UHCTPYKIINU;
* XMLNode::BrAllPast — BCTaBIATh KOHEL| CTPOKHU IOCJIE BCEX AJIEMEHTOB.
* XMLNode::XMLHeader — BcTaBisITh Xml-3aroJioBOK ¢ Bepcuei.
* XMLNode::IncINode — cnyxeOnbiii ¢uiar nns wneHtudukanuu kopHsi XML-mepeBa npu
COXPaHEHHUHU.

ITy0iu4HbIC METOABI:
* XMLNode( const string &name = "" ); — VHULIManu3anus Tera ¢ MUMEHEM <name>.
* XMLNode &operator=( XMLNode &prm ); — Konuposanue Betku XML-nepeBa uz <prm>.
» string name( ) const; — Vms Tera.
* XMLNode* setName( const string &s ); — Y CTaHOBKa UMEHH Tera B <s>.
* string text( ) const; — TexcT Tera.
* XMLNode* setText( const string &s ); — Y CTaHOBKa TEKCTa Tera B <s>.
* void attrList( vector<string> & list ) const; — Crniucok atpudyTtoB <l/ist> B Tere.
* XMLNode* attrDel( const string &name ); — Y nanenue atpudyra <name>.
* void attrClear( ); — Ouuctka aTpuOyTOB Tera.
* string attr( const string &name ) const; — [lonyuyenue atpubyra <name>.
* XMLNode* setAttr( const string &name, const string &val ); — YcraHoBka/co3gaHue aTpuOyTa
<name> co 3HaUeHUEM <val>.
* void prcinstrList( vector<string> &list ) const;, — CHUCOK UCTIOTHUMBIX HHCTPYKINH <[ist> B Tere.
* void prclnstrDel( const string &target ); — Y najieHue UCIOTHUMOM HHCTPYKIMHU <target> U3 Tera.

* void prcinstrClear( ); — OuucTka UHCTPYKIIUA Tera.
 string prclnstr( const string &target ) const; — IloirydeHre UCTIOTHUMON HHCTPYKIMU <target> Tera.
* XMLNode* setPrclnstr( const string <&target, const string &val ); — YcTaHOBKa HCIOJIHUMOMN

HHCTPYKINH TeTa <target>.
* void load( const string &vl ); — 3arpy3ka/napcunr XML-¢aiina.

» string save( unsigned char flgs = 0 ); — Coxpanenue/co3manne XML-¢aiina ¢ mapamerpamu
dbopmatupoBanus <flgs>.
* XMLNode* clear( ); — Ounctka Tera (peKypCHUBHO, BKIIFOUAsl BCE BIOKECHHUS).

* int childSize(' ) const; — Konu4ecTBO BIOKEHHBIX TETOB.
* void childAdd( XMLNode *nd ); — JloGaBiieHre BIIOXKEHHOTO Tera.

* XMLNode* childAdd( const string &name = "" ); — JlobaBieHHE BIOKEHHOTO Tera.
* int childIns( unsigned id, XMLNode *nd ); — BcTaBka BIOKEHHOTO Tera B MO3UINIO <id>.
* XMLNode* childIns( unsigned id, const string &name = "" ); — BcTaBKa BII0O)KEHHOTO TeTa C UMEHEM

<pame> B NO3ULUI0 <id>.

* void childDel( const unsigned id ); — Y nanenue BIOKEHHOTO Tera <id>.
* void childDel( XMLNode
* void childClean( const string &name = "" ); — OuucTKa BIOXKEHHOTO Tera <name>.

* XMLNode* childGet( const int, bool noex = false ) const; — IlomydeHue BIIOKCHHOTO Tera II0
MOPSIZIKOBOMY HOMEDY.

* XMLNode* childGet( const string &name, const int numb = 0, bool noex = false ) const; —
[TonydyeHnue BIOKEHHOTO <numb> TOPSAIKOBOTO TEra Mo MMEHH Tera <name>. <noex> yKa3blBaeT Ha
3ampeT reHepaluy UCKITIOYSHHsI B ClTydae OTCYTCTBHS TEra.

* XMLNode* childGet( const string &attr, const string &name, bool noex = false ) const; —
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[Tonmy4yenue BiIOKEHHOTO0 <numb> MOPSAKOBOTO Tera IO 3HAYCHHUI0 <name> atpulyrta <attr>. <noex>
yYKa3bpIBaeT Ha 3alpeT I'eHepallii HCKIIIOYCHHS B ClIydae OTCYTCTBHUS Tera.
* XMLNode* parent(); — PonurenbCckuii TeT TaHHOTO Tera.
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16. Pecypcnl B cucteme OpenSCADA (Res, ResAlloc, AutoHD)

bonpummHCcTBO y310B M nojacucteM cucreMbl OpenSCADA sBISIOTCS AMHAMUYECKUMHU, T.€. IOIYCKAIOT
co3maHue/ynaleHne/KoHpurypanuo B mporecce  (PYHKIIMOHHUPOBAHMS ~ CHUCTEMBl.  YUWTHIBas
MHOTOMIOTOYHOCTh ~CHUCTEMbI JaHHas (PYHKIMOHAIBHOCTh HAKJIAQJBIBAET JKECTKUE TpeOOBaHUE K
CHHXPOHHM3AIMU TIOTOKOB. [IJIi CHHXpPOHHW3AIMM B CHCTEME HCIIOJB3YIOTCS PECypchl (YHKIUU KOTOPBIX
Jokanu3oBaHbl B 00bekTax <Res> m <ResAlloc>. O6wexT <Res> mpenocraBiseT XpaHWIHUILE pecypca,
npeaycMaTpuBaromero (pyHKIMU 3axBaTa/OCBOOOKICHMS Ha 4TeHHMe M 3amuch. B oObekre <ResAlloc>
peanu3oBaHbl  (QYHKIMM  aBTOMATHYECKOTO0  OCBOOOXKIEHHMS  pecypca. ABTOMATHYECKUH  pecypc
MOJpa3yMeBaeT CO3/aHUE JIOKAIBHOTO OOBEKTa pecypca C aBTOMATHYECKUM €ro OCBOOOXKIEHHEM IpH
pa3pyuienuu (B Aectpykrope). Vcrnonbp3oBaHue aBTOMATHYECKUX PECYPCOB 3HAUUTENIBHO YIPOIIAeT paboTy
C pecypcaMu Ipu MCIIOJIb30BaHUH UCKITFOUEHUH.

JIro6oit muHamMudeckuii OOBEKT cuCTeMBbl Haciemyercssi oT oO0bekra TCntrNode, KOTOpPBIH COmEpKUT
MEXaHU3M MOJKIoUeHUs depe3 maodmon AutoHD. OcHoBHoOM (yHKIMEH 1mabiioHa SIBISETCS XpaHCHHE
CCBUIKM Ha OOBEKT M 3aXBaT pecypca, MCKIIOYAIOMIETO yIaJleHHe OOBEKTa Ha MOMEHT HCIIOJIb30BAHHS.
[[MabnoH mnoaAepKUBAaET KOMHMPOBAHHE pecypca M aBTOMAaTHYECKOE €ro OCBOOOKIEHHE B cllydae
paspymeHust o0bekTa mabiaona. s HarasaHOCTH JocTyna K oObekraM mopoxAEHHBIM oT TCntrNode
mabson AutoHD nonnepxuBaeT npuBeeHHE TUIIOB, OCHOBAHHOE HA IMHAMHYECKOM MPUBEICHHH.

16.1. O6bexT pecypca (Res)

I[My0au4HbIE METOABI:
* Res( ); — VHunmanuzamnus pecypca.
* static void resRequestW( long tm = () ); — 3amnpoc pecypca Ha 3auch/MOIU(DUKAIIHIO.
* static void resRequestR( long tm = () ); — 3anpoc pecypca Ha YTCHHE.
* static void resRelease( ); — OcBoOoX1eHUE pecypca.

16.2. Oo6bexT pecypca (ResAlloc)

[y6iuyuHbIEe METOABI:

* ResAlloc( Res &rid ); — VIHnMnmanu3anusi aBTOMaTHYECKH OCBOOOXKIAIOMIETOCS pecypca i paHee
BBIJICJICHHOTO HIeHTU(rKaTopa <rid>.
* ResAlloc( Res &rid, bool write, long tm = (0 ); — VHunuanuzanus aBTOMaTHYECKU

0CBOOOXKIIAIOIIETOCST pecypca Uil paHee BBIIACICHHOTO HieHTH(uKaTtopa <rid>. C yka3aHuWeM THIIA
pecypca <write> (4TeHue/3aIuch).

* void request( bool write = false, long tm = () ); — 3ampoc pecypca B yKa3aHHOM pexuMe <write>
(uTeHue/3amuch).

* void release( ); — OcBobOoXIeHUE pecypca.

16.3. IlIa60H (AutoHD)

IIy0m4uHbIe METOBI:
* AutoHD( ); — Nnunuanuzanuus 6e3 NpuBsSI3KU K OOBEKTY.
* AutoHD( ORes *node, const string &who = "" ); — VHunmanuzanus ¢ NpuBsI3Koi K 00beKTy <node>.
O6wexT nomxen coaepxarh pynknuo AHDConnect() u AHDDisConnect().
* AutoHD( const AutoHD &hd ); — Konupyromuii KOHCTPYKTOD.
* template <class OResl> AutoHD( const AutoHD<OResl> <&hd s, bool nosafe = false ); —
KoHcTpykTop npuBeeHUs! THIIOB B 0€30ITACHOM WIIH TIPSIMOM PEKUME TIPUBENICHUS <nosafe>.
* ORes &at(') const; — IlomyueHne 00BbEKTa 32 PECYPCOM.
* void operator=( const AutoHD &hd ); — KonupoBaHue pecypcos.
* void free( ); — OcBOOOXIEHHUE pecypca.
* bool freeStat( ) const; — Ilpuznak «Pecypc cBoOomeH»
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16.4. O0beKT CTPOKHU € 10CTYNIOM pa3jiejiéHHBIM pecypcoM (ResString)

[Iy6iuyHbIE METOABI:
* ResString( const string &vl = "" ); — VHunmanu3anus CTPOKH C yKa3aHHBIM 3HaUCHUEM <v/>.
* void setVal( const string &vl ); — Y cTaHOBKa 3HAYCHUS CTPOKH B <v[>.
* const string &getVal( ); — Ilony4yeHue 3HaU€HUs CTPOKHU.

IIy6aumunbIe aTPUOYTHI:
* res — Pecypc cTpoku.
* str — CTpoka.
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17. Opranusanus 1 CTPYKTypa 0a3bl JaHHbIX KOMIIOHEHTOB
CHCTEMBI

V3nb1 u noacucreMsl cucteMbl OpenSCADA moryt umeTrh cobctBeHHble Tabnuibl B BJ[ 1i1a xpaneHus
cBOMX JaHHbIX. [Ipu 3TOM cTpyKTypa Tabiui MHIUBUAYalbHa U onpeaensercs oobekToM <TConfig>. V3mbl
¥ TIOICHCTEMBI JTOJDKHBI CO37aBaTh U KOH(pUTyprupoBaTh 00bekT <TConfig™> o cBou TpeboBaHMS.

17.1. CucreMHbIe TA0THIBI

Cucrema OpenSCADA umeer nBe cucteMuble Tabmuibl BD u SYS. Tabauna BD coxepxutr 3amucu
3apeructpupoBaHHbix b/, a Tabnuna SYS conepKuT qaHHble 00IIECHCTEMHBIX TapaMETPOB.

Tabmuma 7. CTpykTypa Tadauibl 001IecCHCTEMHBIX MapamMeTpoB (SYS).
IMoab3oBaTenn <user> HWnentuduxarop napamerpa <id> 3Hauyenue napamerpa <val>
/DemoStation/MessLev 0
/DemoStation/Workdir
/DemoStation/Ul/QTStarter/StartMod

root

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

QTCfg

user

Tabnuna 8. CTpykTypa Tadauubl 3apeructpupoBanubix b1,

Konuposka
HUnentndpuxarop Tun BJI Onucanne Bxarouars
HNma <NAME> Anpec <ADDR> conepxumoro bJ1

<ID> <TYPE> <DESCR> <CODEPAGE> <EN>

. bubanoreka server.diya.org;roman; 1234
LibBD MySQL byHKUMi 56;0scadaUserLibs KOI8-U I
AnastModel SQLite Monens ATJIKC /DATA/AGLKSModel.db UTF8 1

server.diya.org;roman; 1234

GenDB MySQL  |OcnoBnas bJ] 56:0scadaDemoSt KOI8-U 1

17.2. Taoaunbl noacucteMbl «CO0p TaHHBIX»

KonTtposiepsl (MCTOUYHUKM JaHHBIX) mojacucTeMbl «COOp MaHHBIX» XPaHATCS B TaOJMIAX CBOUX
nojacucteM ¢ umMeHeM DQA <ModName>. CTpyKTypbl 3THUX TaOJWIl MOTYT 3HAYUTEIBHO OTJIWYATHCS,
OJTHAKO Y BCEX HHX MPUCYTCTBYIOT oOs3arenbHble mois. OOmas crpykTypa TaOiMil KOHTPOJIJIEPOB
npejcTaBieHa B Tabnure 9.

Tabmuma 9. OOmas CcTpyKTypa Ta0JMIl KOHTPOJLIepoB moacucreMbl «COOp AaHHBIX»
(DQA_<ModName>).
HUnentnduxarop HNmsa xonTposiepa Bxawuare 3anyckare |MHAUBHAYATBHBI
<ID> <NAME> Onucanne <DESCR> <ENABLE> <START> e mapamerpsI
. COOp maHHBIX U3 AaKTHBHBIX

ABTOMAaTHYECKUI
AutoDA HCTOYHUKOB C aBTOMaTtuyeckum 1 1

HCTOYHHUK

UX BBISBJICHHUEM.

Taxxe xkak u Ta6HI/II_[a KOHTPOJUICPOB Ta6J'II/ILU:I napamMeTpoOB AJId pa3JIMYHBIX THUIIOB UCTOYHUKOB OAHHBIX
MOTYT 3HAYUTENBHO OTJINYAThCS, HO, TAKKe, MMEIOT oOs3aTenbHble mojsl. KpoMe oTiamums xapakTepHOTO
JUIS THIa UCTOYHUKA JAHHBIX, TAOJHIIBI MapaMeTpoB emé MOTryT ObITh Pa3sHBIMM IS Pa3IUYHBIX THUIIOB
napamerpoB. O01mas cTpykTypa TabJIuIbl TapaMeTpoB npuBeaeHa B Tabnuie 10.

Tabnuna 10. O6mas cTpykTypa Tadauin napamMeTpoB noacucreMbl «CO0p TaHHBIX».

Mudp napamerpa Hms napamerpa Onncanne mapamerpa Bxawuars NupuBuayanbHblie
<SHIFR> <NAME> <DESCR> <EN> napamMerpsl
‘P3 P3 JlaBnenue Ha quadparme |1 ‘

Kpome koHTpoiiepoB M mapameTpoB mozcuctema «COOp MaHHBIX» COACPKHUT IAOJIOHBI MapaMeTpPOB.
[[Ta610HBI TApaMETPOB CTPYHIUPOBAHBI 10 OMOIMOTEKaM IIA0JIOHOB U XPaHATCS B TaOIUIAX TPEX THUIIOB:
tabnuia 6ubnuotex maodionoB (ParamTemplLibs) tabmuma 11, Tabnuna ma6ioHOB MapaMeTpoB TabuIa
12 u Tabnuia napamerp madioHoB Tabnuna 13.
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Tabnuna 11. Ctpykrypa Tadauubl 0u0/1H0TEeK 11a0JI0HOB.

HUnentudpuxarop

Tabauua B/ 6udamorexn

Siemens S7.

<ID> Hmsa <NAME>  Omnucanne <DESCR> <DB>
base BazoBeie mabnons! brbimoreka 6a30BBIX m1abI0HOB tmplib_base
7 Bubnmorteka mabI0HOB 1151 KOHTPOJUIEPOB CEPUH tmplib_S7

Tabnuna 12. CTpykTypa Tadauibl 11a0JI0HOB.

Hnentudpuxarop <ID> Hma <NAME> Onucanue <DESCR> Z;lf:(; g[ﬁ?ﬁgpbl mabaona
digAlarm Jluckp. curaai CHrHATM3AI 10 MCKPCTHOMY JavaLikeCalc.JavaScript
mapameTpy
simpleBoard Tpoctsie POPMHPOBAHHE MPOCTLIX MPAHHIL SIS JavaLikeCalc.JavaScript
TpaHUIIBI AHAJIOTOBOTO CHTHATIA.

Ta6muma 13. CTpykTypa TadJunbl NnapaMeTpoB A0J10HOB.

HUnentnduxarop HUnentndukarop Hmst <NAME> Tun ®arn 3HaveHue o3nnus
maodjaona <ITMPL_ID> napamerpa <ID> <TYPE> <FLAGS> | <VALUE> <POS>
digAlarm in Bxox 3 144 2
digitBlock cmdOpen Komanpga otkpeitust |3 161 [Tapametp:com |0

17.3. Tadaunbl noacucremsl “Tpancnopror”

[Toncucrema “TpaHcnOpThl” AEIUTCS HA BXOMSIIME W UCXOMSIIME TpaHCHopThl. [[ns kaxkmoro tuma
TPAHCIIOPTOB CYIIECTBYET CBOSI TaONIWIla ¢ COOCTBEHHOW CTpPYKTypoil. MiMeHa TaOmuIl, COOTBETCTBEHHO:
Transport In u Transport Out. TabGmuibpl MOTYT JOMOJHATHCS TOJSIMH XapaKTEPHBIMU ISl THUIIA

TpaHcIopTa.
Ta6muna 14. Ctpykrypa Tadaunbl Bxoasamux Tpancnoptos (Transport_in).
HUnentudpuxarop Tun HUmsa Onucanne Anpec IIporokoa 3anyckar If:f;::ﬁziﬂbm’le
<ID> <MODULE> <NAME> <DESCRIPT> <ADDR> <PROT>
<START> tpaHcnopToB
Work web transport B
webl Sockets Web 1 for proced http ;COP 1000 HTTP 1
requests. ’
Self SelfSystem TCp1  LeStTCPimput g g TCP=10001: 7
socket! 1
Tabnuna 15. Ctpykrypa Tadauubl ucxoasimux tpaicnopros (Transport out).
HNnenTudpuxarop Tun Nms Onucanue Axpec <ADDR> 3anyckars UHauBuayaJbHbIE MOJIS
<ID> <MODULE> <NAME> <DESCRIPT> P <START>  TMIIOB TPAHCIIOPTOB
tep_ol Sockets TCP Our 1 Output TCP TCP:10001 |1
transport 1

Jnst nentpanuzoBaHHoro omnucanus nepedHs BHemHUX OpenSCADA cranuuil ucronb3yercs Tadnuia

BHemHuXx xocToB (CfgExtHosts). CtpykTypa 3T0ii Tabnuiibl npuBeeHa B Tadauue 16.

Tabnuna 16. Ctpykrypa Tadaunsl BHemnHuX OpenSCADA xoctoB (CfgExtHosts).

IToan3oBaTean AI[pec IToan3oBaTeinb HapOJIL ImoJib30BaTeJisg
CUCTEMBI I/IIleHTPI(l)HKaTop Hms TpaﬂcﬂopT y):laﬂél-ll-loro BHECIIIHEI'0 X0CTa BHEIIHEr0o XoCta
<OP_USER> 1D~ <NAME>  <TRANSP> < 1a <ADDR> <USER> <PASS>
tep_ol Sockets TcpOut1 OUPUTCP pop 0001

transport 1

17.4. Taboaunbl noacucTeMbl “ApxXuBbl”

[Toncucrema “ApXuBBI” COASPKHUT TPU TAOIHIBI ¢ PUKCUPOBAHHBIMA UMEHAMHU:
+ ApxuBbl 3HaueHui: Archive val;

« ApxuBaropsl 3HaueHuii: Archive val proc;
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« ApxuBaropsl coobmieHnii: Archive mess_proc.

Ta6JII/IHBI APXUBATOPOB MOT'YT JOIIOJHATHCA IMOJIAMU XapaKTCPHBIMHU IJIA KaXXI0I'0 THUIIA apXuBaTopa.

Tabmuua 17. CTpykTypa Tadauubl apxuBoB 3HavYeHuii (Archive_val).

Hpent Pexxum TIlepuomny Ilepeuens
HUcrounnk | Tun Pa3zmep

uuka NUmsa Onucanne 3anmyckaTb HCTOYHHKA smavenmii 3navenmii TOCTP Gydepa 00Ty KUBAIOIIHX

TOp <NAME> <DESCR> |<START> 3nauyenmnii Oydepa apxXuBaToOpoB

<ID> <SreMode> <Souree” <VIYPE> pppps  <BSIZE> 4 chs>
DAQ.Syste

g[ljoLao . . m.AutoDA . 100 FSArch.1s;DBArch.

' .CPULoad. 1m;FSArch.1m;
load

. FSArch.POMP_200

ail dP 0 0 4 0.0001 100 70301:FSArch.1s:

Tabnuna 18. CTpykTypa Tad/auubl apxuBaTtopos 3HadeHuii (Archive_val_proc).

Tun Ilepuo, Iepmon NuanBuayanbH
Wnenrugur apxuBaTopa Uvin Ommcanme |3amyckars Anpec <ADDR> 3H;)'leﬂﬂﬂl7[ APXHBHPO Lle}:lo.]'lﬂu”l)",l/ll'IOB
atop <ID> P P2 \NAME> <DESCR> <START> /P BaHust

<MODUL> <V_PER> <A PER> 2PXUBaTOpOB
Is FSArch OI[H?CGKyH 1 ARCHIVES/VAL/ 1 60

JTHBIN 1s
POMP_2007 ARCHIVES/VAL/
0301 FSArch 0 POMP 20070301 00001 60
Tabnuna 19. Ctpykrypa Tadauibl apxuBaTtopoB coodiennii (Archive_mess _proc).
Hnentudpu Tun MaGmon YposBens Unpusunyane
xaTop apxuBaTopa Hmsa Omnucanne 3amyckarTb KaTeropuu co0G eIl Anpec Hble NO0JIst
<ID> <MODUL> <NAME> <DESCR> <START> | coo0menuii <LEVEL> <ADDR> THIIOB
- I <CATEG> apXuBaTOpPOB
Omm6xu ARCHIVES/
StatErrors |FSArh 1 /DemoStation* 4 MESS/stErro | ...
CTaHLUHU o
/
NetRequsts FSArh Cerenbie 1 DemoStation/Tra |1 ARCHIVES/
3apoChl * MESS/Net/
nsport/Sockets
17.5. Ta6auupl noacucreMsl “be3onacHocTn”
[Togcucrema “be3omacHocTh” COmEpKUT JABE TAOMWIBI: TaOJMIIA TIOJB30BaTElied  CHCTEMBI

(Security user) u rpymm cuctemsl (Security grp).

Tabnuna 20. CtpykTypa Tadauubl moJb3oBaTesieil cucrembl (Security _user).

Hmsa <NAME> Onucanne <DESCR> ITapoas <PASS> HN3o0paxenne <PICTURE>
root Cymnepnonp30BaTeb openscada
user ITonb3oBarens user

Tabnuna 21. CTtpykTypa Tadauibl rpynn nojb3oBarteieil cucremsl (Security grp).

Hma <NAME> Onucanune <DESCR> Hoab3oBaTeau B rpynne <USERS>
root I'pynna cynepnons3oBateneit root;user
users I'pynma none3oBarenei toot;user

17.6. CTpykTypa 6a3 TaHHBIX MOaYJIei

Kaxplif MOIynb MOXeT uMeTh coOcTBeHHble Tabmuibl b/ 11 XpaHeHus MHAMBHUIYaTbHBIX JAHHBIX.
Crpyxrypa tabmun B/l momxyneit MmoxkeT popMupoBaThCSt CBOOOIHO UCXOAS U3 BHYTPEHHUX MOTPEOHOCTEHA.
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18. CepBucHnsbie pynkuun narepgeica ynpasiaenuss OpenSCADA

Cepsuchuble ¢yHkuuu 310 mHTepdeiic nocryma k cucteme OpenSCADA mocpencTtBoMm uHTEpdeiica
ympasiieaus OpenSCADA, u3 BHEIIHUX cUCTEM. J{aHHBIM MEXaHU3M IOJI0KEH B OCHOBY BCEX MEXAHU3MOB
oomena BHyTpu OpenSCADA, peann3oBaHHBIX NOCPEICTBOM CIIAa0BIX CBSI3€H M CTAaHAAPTHOTO MPOTOKOJIA
oomMeHa OpenSCADA. OcCHOBHBIM €ro MpeuMyLIECTBOM SIBISI€TCS IpPHOpPUTETHas o00paboTka u
BO3MOYKHOCTbh HCIIOJIb30BAaHMsI HECTAHAAPTHOM YNAKOBKM AaHHBIX. s gocTyma K OOBIYHBIM JJaHHBIM
MOYKHO MCIIOJIb30BaTh CTaHAAPTHBIE KOMaH bl HHTEpdeiica yrpaBIeHHs.

18.1. I'pynnoBoii 10CTyN K 3HA4Y€HUSIM ATPUOYTOB MapaMeTpoB nojacucreMnl «Coop
JAHHBIX», a TAKKe K JAeTaJIbHOi HHpopMauu

JlaHHbIe 3ampochl MO3BOJIAIOT MOJYYHUTh: JETAIbHYI0 MH(OPMAIMIO O MapaMeTpax noacuctemsl «COop
JAaHHBIX», 3alIPpOCUTb 3HAYCHUA BCCX anI/IGyTOB napamMeTpoOB, a TAK-KC BBIIIOJHUTL I'PYHNIIOBYIKO YCTAHOBKY.
JetanbHas uHGoOpMaIus o 3arpocax npuBeaeHa B Tadnuie 23.

Tabnuna 23. ATpuOyThl KOMaH/I 3aNpoca aTpudyToB mapamMeTpoB nojacucremMbl «CHOp JaHHBIX»
Id ‘I/IMSI ‘3Haqe1me

Komanoa zanpoca ungpopmayuu o6 ampubymax napamempa.
<list path=""/sub_DAQ/mod_{SRC}/cntr_{CNTR}/prm_{PRM}/%2fserv%2fattr' />

B oTnenbHBIX TErax BO3BpaIaeTcs

<el id="1atr"/> Nudopmanus atpuldyToB
(bopman pHOYT uHpopmanus o6 arpudyre.
. CuMBOIBHBIN HIEHTU(UKATOP OTACTHHO
id Wnentudukatop arpudyra A ¢ p OTA
B3SITOTO aTpulyTa.
nm Nwms atpubyra Wms oTenbHO B34TOrO aTpuoyTa.
flg @naru atpudyra ®naru oTAECTBHO B3ATOTO aTpUOyTa.
tp Tun atpubyta Tun oTensHO B3SITOrO aTpuodyTa.
. OO6nacTh 3HaYEHUH OTAEIBHO B3ATOIO
vals OO6nactp 3HaueHU aTpuOyTa.

aTpuOyTa.

Nmena 3nauenuit atpudyra, ajs NMena 3HaYeHHI OTIEIBHO B3ATOTO aTprOyTa,

names
BLI60pO‘-IH01"O THIIA. JJIs BLI60pO‘-IHOFO THIIA.

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

B oTnenpHBIX Terax Bo3BpalaeTcs 3Ha4YeHHe
aTpuOyTOB.

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

Komanoa ycmanosku 3Havenuil ykazaHHbIX ampubymos napamempa:
<set path="/sub_DAQ/mod_{SRC}/cntr_{CNTR}/prm_{PRM}/%2fserv%2fattr" />

B oTnenpHBIX Terax yKasbIBaroTCs 3HAYCHHE
aTpuOyTOB.

<el id="1atr">val</el> VYka3bIBatoTcs 3HaUCHHsI aTPUOYTOB

18.2. /locTyn kK apXMBHBIM JIAHHBIM APXUBOB COOOIEHMI

Jis 3ampoca JaHHBIX apXuMBa, B TIIOJCUCTEME AapXHBHPOBAaHHUS, OOBEKTa apxumBa COOOIICHUH
npeaycMoTpeHa komanma <info path="/sub Archive/%2fserv%2fmess"/> u <get path="/sub Archive/
%?2fserv%?2fmess"/>, nas 3ampoca uHGOpManuu 00 apXuBe M 3HAUEHUH apXuBa, COOTBETCTBEHHO.
JleTanpHOE OMMCaHne JaHHBIX KOMAaH]I IPEACTABICHO B Ta0uIe 24.

Tabmmia 24. ATpudyThl KOMaH/ 3anmpoca nHgopMamuu 00 apXuBe 3HAYEHUI U APXHUBHBIX JJaAHHBIX
Id ‘I/IMH ‘3Haqe1me

Komanoa zanpoca unghopmayuu 06 apxuee: <info path="/sub_Archive/%2fserv%2fmess" />

YcTaHOBKa MIMEHH
apxuBaTopa apxuBa

arch ApxuBatop apxuBa 1Ji1 KOTOPOTO OMpPENENsTh apaMeTphl.
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Id Nmn 3HaueHnune
KonTposnb BepirHbI
B pesynbraTe 3anpoca yka3bplBaeT Ha PEAJIbHYIO BEPIIUHY apXUBa
end apxuBa B JAHHOM .
COO0OIIeHUIT B TaHHOM apxuBaTope <arch>.
apxuBaTope
KonTpons riyousst
B pesynbraTe 3anpoca yka3bplBaeT Ha peajbHYI0 IIyOHHY apXuBa
beg apxuBa B JaHHOM

apXxuBaToOpe

COOOIIIeHUI B TaHHOM apXxuBaTtope <arch>.

Komanoa 3anpoca apxusnuvix u/unu mexywux oannsix: <get path="/sub_Archive/%2fserv%2fmess' />

tm YcranoBka BpeMeHH  BpeMs BepiiuHbI 0J0Ka apXuBa COOOIICHHIA.
YcraHoBKa BpeMEHU
tm_grnd OCHOBaHMsI/HaYana VYka3bIBaeT OCHOBaHUE/HAYAJIO apXUBa.
apxuBa
VYka3bIBaeT y KaKoro apXuBaTopa 3arpaiimBarh 3HaueHus. Eciu
arch Ycranoska apXuUBaTOp HE yKa3aH, TO 3ampoc Oy/1eT MPOU3BOIUTHCS
apXuBaTOpa apXMBa  IMOCIEIAOBATEIHHO y BCEX apXUBATOPOB, C UCKIIOYCHHEM
TyOJTUKATOB.
YcraHoBKa KaTeropuu .
cat . VYka3bIBaeT KaTeropro/mabdaoHbl 3aMpaniiBaeMbIX COOOIICHHH.
COO0O0IIIEeHUH
lev VYcraHoBka ypoBHST  YKa3bIBaeT YPOBEHb BAKHOCTH COOOIIEHUH ISl KOTOPOTO U BHIIIIE
BAXKHOCTH MOJTy4aTh COOOIIIEHUSI.
<el>mess</el> CooOmenus B oTnenpHBIX Terax BO3BpAIIaOTCs COOOIICHMS.
time Bpewms coobmienms Bpewmst oTnenbHO B3ATOTO COOOIICHUSI.
Kareropus
cat Kareropust oTaenpHO B3ITOT0 COOOIIEHUSI.
COOOIIEHNS
lev YpoBeHb co0OITIeHUST Y POBEHB OTAEITBHO B3SITOTO COOOIICHHUS.

18.3. locTyn kK apXMBHBIM JJAHHBIM APXUBOB 3HAYEHMI

Jlis 3ampoca JaHHBIX apXHBa, B TMOACHCTEME apXUBUPOBAHMSA, OOBEKTAa apXHWBa 3HAYCHUS, U OOBEKTE
atpulOyTra mnapameTrpa, TMOJCHCTEMBbI cOOpa TaHHBIX, NMpeaycMoTpeHa koManna <info path="{a p addr}/
%?2fserv%?2fval"/> u <get path="{a p addr}/%2fserv%2fval"/> nna 3ampoca undopmamuu 06 apxuse u
3HAYEHWH apXxuBa, COOTBETCTBEHHO. ATPHOYTHI JaHHBIX KOMAaHI, INPEIyCMAaTPHUBAIONINE PA3TUIHBIC
MEXaHHU3MBI 3aIllpoca, IPeCTaBICHbI B Ta0muie 25.

Tabnuna 25. ATpuOyThl KOMaH/ 3anpoca nHpopMauun 00 apxuBe 3HaAYeHUIT U APXMBHBIX JaHHBIX

Id HNmsa

‘3Haqeﬂne

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

YcraHOBKa UIMEHU
arch ApXHBaTOp apXuBa Il KOTOPOTO OINPEAEIATh apaMeETPHI.
apxXuBaTOpa apxuBa
KonTpons Bepunbl B pesynbpraTe 3anpoca yka3bslBaeT Ha PeajbHYO BEPLIMHY apXHUBa 3HaYCHUM B
end apXvBa B JIJAHHOM | JITaHHOM apXxuBaTope <arch>.
apxmBaTrope B ciydae orcytcTBus apxuBa aTpuOyT ycraHaBiuBaeTcs B “07.
Konrtpons rimyOunsl B pe3ynbTare 3ampoca yka3blBaeT Ha peajbHYyIO TIIyOUHY apXyBa 3HAU€HUH B
beg apxuBa B JAHHOM  JaHHOM apxuBaTope <arch>.
apXuBaTope B cnyuae orcyrcTBUs apxuBa aTpuOyT ycraHaBnuBaercs B “0”.
Kontpoub .
B pesynbrare 3anpoca ykasplBaeT Ha PEabHYIO EPUOJINYHOCTh 3HAYCHHU B
MEPUOIUYHOCTH
per JTAaHHOM apXuBaTope <arch>.
apxuBa B JaHHOM <y
B ciyuae orcyTcTBus apxuBa aTpuOyT ycTaHaBiauBaeTcs B “07.
apxuBaTope
KonTponp tuma Bo3sBpamiaer ko Tuna 3HaYeHUN apXMBHBIX JaHHBIX: 0 — Boolean, 1 —
vtp 3HAYECHUU Integer, 4 — Real, 5 — String. Tonbko 1aHHOE CBOHCTBO AOCTYIHO B Clly4yae
apxuBa/mapaMerpa 3arpoca y napamerpa 6e3 apxusa!

Komanoa 3anpoca apxusnoix u/unu mexyuux oannsix: <get path="4{a_p_addr}/%2fserv%2fval'/>
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Id Nms 3HaueHnune
Bpewms 3ampainBaeMoro 3Ha4eHUs WM BEPUIMHBI OJI0KA apXUBa 3HAUCHUH.
tm YcranoBka u Ecnu atpulyT He ykazaH wiu paBeH “0”, ToO BO3BpaIaeTcsl MOCIeTHES
KOHTPOJIb BpEMEHH 3HaueHHe. 3HAYCHHE JIAaHHOTO aTpuOyTa yCTaHABIMBACTCS B 3HAUCHHUE
BPEMEHH IMOJYYCHHOTO 3HAYCHUS WU BEPUINHBI OJIOKA apXUBHBIX JAHHBIX.
VYcraHoBka u VYka3bIBaeT oOCHOBaHWe/Havano apxuBa. Eciu aTpulyT He yka3aH WK paBeH
tm_grn KOHTpoJib BpeMeHH “0”, TO MPOU3BOJUTCS 3aIPOC OJHOTO 3HAYEHUS. 3HAUEHHUE JaHHOTO
d OCHOBaHUs/Havala aTpuOyTa ycTaHABIMBAETCS B 3HAUCHHE BPEMEHH OCHOBAaHMsI OJ0Ka
apxuBa ApPXUBHBIX JaHHBIX.
V CTaHOBKA I }:IG’PI/IO,I[I/I‘IHOCTB 3arnpaiirBaeMbix 3HaueHuil. Eciau arpulyt He yka3aH, paBeH
——— 0 w1 MEHbILIEe YeM peallbHas NepHOANHOCT aPXUBA, TO 3HAUCHHS OoynyT
BO3BPAIIATHCS C PEATHHON MEPUOANIHOCTHIO apXUBa U 3HAYCHHUE JTAHHOTO
per MEPUOIUYHOCTH o
MOMTySaeMEIX aTpubyTa yCTaHOBUTCS B 3HAUCHUE peasibHOM NePHOANHOCTH. Ecin
SHAYCHL 3HaueHue aTpudyTa Oosblle peaabHOH NEPUOAUYHOCTH, TO 3HAYCHUS apX1Ba
OyIyT yCpeAHSThCS K YKa3aHHOU MEPUOANYHOCTH.
VYka3bIBaeT y Kakoro apXuBatopa 3amnpariiuBaTh 3HaueHus. Ecinu apxuBaTop
HE yKa3aH, TO 3alpoc OyleT NPOU3BOJUTHCS MOCIIEI0BATENBHO, C
MPUOPUTETHOCTHIO OT JIYUIIETO K XyAueMy. MMst apxuBaropa, y KOTOpOro
MOJTyYeHBI 3HAUEHUS OYIeT YKAa3aHHO B JIAHHOM aTpuOyTe MpH BO3BpaTe
YcraHoBka u pesynbrarta. Eciau apxuBaTop 7S JaHHOTO IMapaMeTpa He YCTAHOBJIEH WIIH
arch  koHTpOIB TaKOTO apXUBaTOpa HET, TO 3HAYCHHH TaHHOTro aTpubyta Oyner oOHyneHo. B
apXuBaTOpa apXuBa CJIydae BHIIOJHEHHE 3alpoca IePECEKaoIero HECKOJIbKO apXUBaTOPOB
BBITIOJIHETCS 00pabOTKa TOJIBKO MEPBOTO apXMUBATOPa C YKa3aHHUEM €To
UMEHH M Pa3MEPHOCTH B COOTBETCTBYIOIUX arpubyTax. J{ms 3ampoca
JAHHBIX MMOCJIEIYIOIINX apXUBATOPOB 3aMPOC MOBTOPSETCS OTTAJIKUBAACH OT
pa3MEepHOCTH MPEeABIIYLIETO 3a1poca.
VYkaszbiBaercs (popmMa B KOTOPOH KenaTesIbHO MOJIy4aTh TaHHBIC apXUBa.
[IpenycmaTpuBaroTcs ciaeayrome pexxumbl/Gpopmbl iepesadn JaHHBIX
apXMUBOB:
0 — IIpocTas 3anUCh: OJHO 3HAYEHHUE — OJIHA CTPOKA, 0€3 YIIaKOBKU
CMEKHBIX 3HaUeHUM. B ciryyae apxuBa CTpOK, 3HaYCHHS KOJUPYIOTCS
Ha IpeIMET UCKIIIOUEHUSI CUMBOJIOB MepeBoja cTpoku. [Tpumep
(hOpMBI 3amHCH:
34.5678
23.6543
VYcraHoBKa 1 65.8754
mode KOHTPOJB pexiMa 34.6523
TCPCAAHM HAHEIX 1 — YrnakoBaHHasl 3aMKCh MO MPUHIUITY CBOPAUYMBAHUS CMEKHBIX
apxuBa . PHHIIILY CBOP
3HAYCHM: OJTHO 3HAYCHUE — OHA 3anuch. [lepes KaxapIM 3HAUCHHEM
yKa3bIBAETCS €r0 MO3UIIMOHHBIA HOMEP, OTACNEHHBIA TPOOEIOM:
0 34.5678
1 23.6543
4 65.8754
6 34.6523
2 — MaccuB OMHApHBIX, HE YITAKOBAHHBIX 3HAYCHUH, KOJUPOBAHHBIN
Mime Base64. He MoxeT ObITh MCTIOJIB30BAH AJISI CTPOKOBBIX
apXUBOB.
VYcranoBka N .
Yka3bIBaeT ¢ KaKOi TOYHOCTHIO MepeiaBaTh JaHHbIC 3HAUCHUN
real pr TouHOCTH ) o 61
cc BeIECTBEHHBIX BELIECTBEHHOT' 0 TUMa, B pexxume “0” u “1”. [1o ymonyaHuio 3Ta TOUHOCTh
cocTaBisieT 6 3HaYaIux Hudp.
qucen
¥YcranoBka .
round HpoLcHTa Yka3bIBaeT MPOLIEHT OKPYTJIECHUSI CMEKHBIX YMCIOBBIX 3HAUYCHUM, JUIsSI
perc pexuma “17.
OKPYTJICHHS
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19. API moayJieit MOAYJIBHBIX MOJACUCTEM

Monymu B cucreme OpenSCADA peanusytorcs B Buae paszzaenseMbix Ooubimorek. Kak yxke panee
YIOMHHAJIOCh, OJTHA TaKas OMOJIMOTEKa MOXKET COAepKaTh MHOXKEeCTBO Moxayiel noacucreM OpenSCADA,
(haKTUYECKH BBICTYIIAsl B POJIK KOHTEHHEpa.

[lepBpiM 1miaroM npu mnoAxiIrodeHuu paszzpensembix (SO — shared object) Oubnuorek sBisercs
HNOJKIIOUeHNe (PYHKIMA MHUNMaIU3aluud. DTH (QYHKIMM JOJDKHBI OBITH ONpesaeseHbl Kak oOblyHble “C”
byHKINY, [UTS NCKITIOUYEHUS HCKaXKeHU UMeH (QyHKIuiA. OOBIYHO 3TO JeTaeTcs CIeAYIOINUM 00pa3oM:

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

@®yHKUMH 115 padoThl ¢ pa3aeasieMoil 0M0IHOTEeKOM:
TModule::SAt module( int n_mod );

OyHKIUSA TpeAHa3HAauyeHa I TOCJIEOBAaTEIbHOTO OMpoca HWHGPOPMALUM O MOJIYJSX,
conepxkamxcs B SO Oubnumoreke. [lapamerp <n mod> ykas3piBaeT Ha MOPSAIKOBBIM HOMEp
3ampammBacMOro MOIYJIS U IOJDKEH IepeOupaThCsl HaunHas ¢ HyJisl. B ciydae OTCyTCTBUSI MOIYJIS C
JAHHBIM UJCHTU(UKATOPOM (YHKIHMS JOJDKHA BO3BPAIIATh CTPYKTYPY C MMEHEM MOAYJIS HYJIEBOU
JUTUHBI, YTO U CIY)KUT OKOHYaHHEM Ipoliecca CKAHUPOBAHUSL.

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

[TpakTideckn Bce QPyHKIMHU U JaHHBIE CHUCTeMbI cBeleHb B API-cucrembl, omuchiBaeMOro B JaHHOM
nokymeHnTe. OmHAKO I YOPOIIECHUS W YCKOPEHHUs MPOIecca HAMMCAHWS MOMAYJIEH OCHOBHBIC (YHKIIUU
nepeonpeesieMble B MOIYJISIX PUBEICHBI B TabmuIe 22.
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Tabnuna 22. OcHOBHBIE (DYHKIMH, UCTIONB3YIOIINECS IPU CO3JaHUH MOAYJIEH
Oo6uree API monyJeit (TModule):
ATpubyTHI

string mld; — VIneHTudukaTop MOIyIIsL.
string mName,; — VIMs Mmonynsi.

string mDescr; — Onucanue MOayJIsl.
string mType;
string mVers;, — Bepcus Mmoayis.

string mAutor, — ABTOp MOIYJS.

string mLicense;, — JInueH3ust MOJyJIsl.

string mSource; — VICTOUHUK/TIPOUCXOKICHUE MOTYJISI.

MeTtoanl

virtual void load (' ); — 3arpy3ka mozys.
virtual void save (' ); — CoxpaHeHHE MOJIYJIs.
virtual void modStart( ); — 3anmyck Momyns.
virtual void modStop( ); — OcCTaHOB MOITYJIS.
virtual void modlnfo( vector<string> &list ); — Cnucok JTOCTYITHBIX 3JIEMEHTOB HH(OpMAIUU O
monyie. [IpenycmoTpens! cinenyromue HHGOPMaITMOHHBIE JIEMEHTHI:

* Modul — unentudukarop Moays;

* Name — JIOKaJIN30BaHHOE UMsI MOJTYJIS,

* Type — Tun monyus;

* Source — HMCTOYHHK MOAYJS (KOHTEHHED);

* Version — Bepcus MOIyJIs;

* Autors — aBTOpa MOAYJIS;

* Descript — onucanue MOIyJs;

* License — JHIICH3UST MOIYJISI.
virtual string modlInfo( const string &name ); — 3anpoc yKa3aHHOTO 3JIeMEHTa HHPOPMAIIIH.
void postEnable( int flag ); — IlonkiroueHue MOIymsl K JUHAMHYECKOMY JIEPEBY OOBEKTOB.
void modFuncReg( ExpFunc *func ); — Peructpanus 3KcnopTupyeMon (pyHKIuu.

API monyJieit noacucremsl “bJ/1”.

Tun B/l (moromok ot TTipBD):

virtual TBD *openBD( const string &id ); — OTkpbITh/cO31aTh B/I.

BI[ (moromok ot TBD):

* virtual void enable( ); — Bxitouenue B/I.
virtual void disable( ); — Otxmrouenue b/1.
virtual void load (),
virtual void save_(); — Coxpanenue b/I.

virtual void allowList( vector<string> &list ); — Ilepeuens Tabnuu B B/I.

virtual void sqlReq( const string &req, vector< vector<string> > *tbl = NULL ); — O0cnyxuBaHue
SQL-3ampocos. it b/ mogaepxuBaronmx SQL-3ampocsl.

virtual TTable *openTable( const string &table, bool create ); — OTKpBITB/CO3aTh TAOTHILY.

Tadauua (moromok ot TTable):

virtual void fieldStruct( TConfig &cfg ); — Ilonydenue CTpyKTypbl TaOTHIIBI.

virtual bool fieldSeek( int row, TConfig &cfg ); — IlocrnenoBarenbHOE€ CKAHUPOBAHKE 3AMICEH TAOIUIIBI.
virtual void fieldGet( TConfig &cfg ); — llonydeHue yka3aHHOU 3aIHCH.

virtual void fieldSet( TConfig &cfg ); — YcTaHOBKa yKa3aHHOW 3aITUCH.

virtual void fieldDel( TConfig &cfg ); — Y najcHue yKa3aHHOH 3aIUCH.

API monyaeii nogcucremsl “C0Oop TaHHBIX”.
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Tun koutposiepa (moromok ot TTipDAQ):

* virtual void compileFuncLangs( vector<string> &Is ); — IlepeueHb $3bIKOB MOJIb30BATEIHCKOIO
pOrpaMMHPOBAHHUS, TOIJICPKUBACMBIX MOJTYJICM.

* virtual string compileFunc( const string &lang, TFunction &fnc_cfg, const string &prog text ); —
Komnunsnus monb30BaTeNbCKOM MPOLEAYPHl W CO3JaHUSI OOBEKTa MCIOMHEHUS (QYHKIUH s
YKa3aHHOTO S3bIKa MOJIb30BATEIBCKOTO IPOTrPaMMUPOBAHNS.

* virtual bool redntAllow( ); — Ilpu3HaK MOAJIEPKKU MEXaHU3MOB pe3epBUPOBaHUS MoyeM. JlomkeH
IPOCTO HEPEONPEIENIATHCS U BO3BPAIIATh true.

* virtual TController *ContrAttach( const string &name, const string &daq db ); —
OTKpBITHE/TIOKITIOYCHIE KOHTPOJUIEpA.

KonTpoJuiep (moromoxk ot TController):

* virtual void load (' ); — 3arpy3ka KOHTpoJuIepa.
* virtual void save_ (' ); — CoxpaHeHHe KOHTPOJIEpa.
* virtual void start (); — 3ammyck KOHTpoJuIepa.

* virtual void stop (); — OcTaHOB KOHTpOJLIEpa.
* virtual void enable (); — BxitoueHnue KOHTpoJuiepa.
* virtual void disable (); — OTkI0YeHNE KOHTPOJIIEPA.

* virtual void redntDataUpdate( bool firstArchiveSync = false ); — BrInioIHeHUE ONIEpAINH TOTYICHHUS
JaHHBIX W3 PE3CPBHOW CTaHIMH. BBI3BIBACTCS aBTOMATHYECKH 3aaadyeil O0OCIY)KMBAHUS CXEMBI
pE3epBUPOBAHUS M TEPe]] 3alyCKOM JUIsl CHHXPOHHU3AIMM apXHWBOB, C YCTAHOBJICHHBIM I1apaMeTpoOM
<firstArchiveSync>.

* virtual TParamContr *ParamAttach( const string &name, int type ); — Co31aHNE/OTKPHITHE HOBOTO
napamerpa.

ITapamerp konTposiepa (moTtoMok oT TParamContr):

virtual void enable( ); — Bxirounth mapamerp.

virtual void disable( ); — OTKIIOYUTH apameTp.
virtual void load (' ); — 3arpy3ka napameTpa.
virtual void save (' ); — CoxpaHeHue mapameTpa.

API monyJieit moacucTeMbl «KAPXHBBD).

Tun apxuBaropa (moromok ot TTipArchivator):

virtual TMArchivator *AMess(const string &id, const string &db ); — CoznaHue apxuBaropa
COOOIICHUH.
virtual TVArchivator *4AVal(const string &id, const string &db ); — Co3nanue apxuBaTopa 3HaUCHUH.

Apxusatop coodmenuii (moromok ot TMArchivator):

virtual void load (); — 3arpy3ka apxuBatopa.

virtual void save (' ); — CoxpaHeHue apXxuBaTopa.
void start( ); — Ctapt apxuBaTopa.
virtual void stop( ); — OcTaHOB apxXuBaTOpa.

virtual time_t begin( ); — Hauano naHHbIX B apXUBaTOpE.

virtual time_t end( ); — KoHell TaHHBIX B apXUBaTOpE.

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 = "" ); — 3anpocHuTh COOOILIEHNE U3 apXUBATOPA.

Apxusarop 3Ha4eHuii (moromox ot TVArchivator):

virtual void setValPeriod( double per ); — Y cTaHOBUTH NEPUOANYHOCTH 3HAUYEHUN apXHBATOPA.
virtual void setArchPeriod( int per ); — Y CTaHOBUTbh NEPHUOAUYHOCTh APXUBHUPOBAHMUSL.
virtual void load (' ); — 3arpy3uTbh apXxuBaTop.

virtual void save ('); — CoOXpaHUTb apXUBaTOP.
virtual void start( ); — 3amyCcTUTh apXuUBaTOP.
virtual void stop( bool full del = false ); — OCTaHOBUTH apXHUBATOP, C BO3SMOXKHOCTBIO TIOJTHOTO

yIaJIeHusl, €M ycTaHOBJeH <full del>.
virtual TVArchEl *getArchEl( TVArchive &arch ); — llonyuenue apxuBa <arch> 00CITy>KMBaEMOTO
apXHBATOPOM.

API cuctembr OpenSCADA 75




ApXHMBHBII 3j1eMeHT 3Ha4YeHu#l (moTtomok oT TVArchEl):
* virtual void fullErase( ); — IlonHoe yaneHue 4acTu apxuBa B apXuBaToOpE.
* virtual long long end( ); — Bpemsi okoHUaHUs apXUBa B apXHUBATOPE.
* virtual long long begin( ); — Bpems Hauana apxuBa B apXuBaTope.
* virtual TVariant getValProc( long long *tm, bool up_ord ); — ®@yukuus oOpabOTKH 3ampoca 0 JHOTO
3HAYCHUS U3 apXUBa.
* virtual void getValProc( TValBuf &buf, long long beg, long long end ); — ®@ynkuus oOpabOTKH
3arpoca MOJIyJIeM Ha MOJTyYeHUE JTaHHBIX.
* virtual void setValProc( TValBuf &buf, long long beg, long long end ); — ®yHKuus 00pabOTKU
3arpoca MOJIyJieM Ha yCTaHOBKY JaHHBIX.

API monayJieii noacucrembl «IIpoTOKOJBI».

IIporoxoua (moromok ot TProtocol):
* virtual void outMess( XMLNode &io, TTransportOut &tro ); — Ilepenada nanHeix B nepeBe XML
<in> yAaJIEHHOU CUCTEME ITOCPEACTBOM TPAHCIIOPTA <{70> U TEKYILEr0 UCXOASAIIET0 IIPOTOKOIIA.
* virtual TProtocolln *in_open( const string &name ) — OTKPBITB/CO31aTh BXOHOMW MPOTOKOJI.

Bxoanoii nporokoJ (moromok ot TProtocolln):
* virtual bool mess( const string &request, string &answer, const string &sender ); — Ilepenaua
HECTPYKTYPUPOBAHHOTO COOOIICHUS B IPOTOKOJ.

API monyaneit noncucremsl «Tpancnoprei».

Tun Tpancnopra (moromok ot TTipTransport):

* virtual TTransportln *In( const string &name, const string &db ); — Co31aTh/OTKPBITh HOBBI
«BXOJALIUI TPAHCIIOPT.

* virtual TTransportOut *Out( const string &name, const string &db ); — Co31aTh/OTKpPBITh HOBBIH
CUCXOAIINID TPAaHCIIOPT.

Bxoasimmii Tpancnopt (moromok ot TTransportin):
* virtual string getStatus( ); — Ctatyc unrepdeiica.

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

* virtual void stop(); — OcTaHOB TpaHCIIOPTA.

Hcxonsimuii Tpancnopt (moromok ot TTransportOut):

* virtual string getStatus( ); — Cratyc unrepdeiica.

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

* virtual void stop(); — OcCTaHOB TpaHCIIOpTA.

* virtual int messlO( const char *obuf, int len_ob, char *ibuf = NULL, int len_ib = 0, int time =0 ); —
Ilepenate 3anpoc yepes TpaHcnopT. Bo3MoxkHO yka3aHue TaiimayTa.

API moayaei noacucremsl «Ilonb3oBareabckue nHTEp Qerchb.

Ioab3oBaTeabckuii uHTEpPdeiic (moromok ot TUI): He conepxut cnenuduyecknx GyHKImii!

API moayJei moacucrembl «CnenuajbHbie”.

Crnenuanbubie (moromok ot TSpecial): He conepxut cniennpuyaeckux QyHKimii!
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20. OTnagka u tectupoBanue npoekra OpenSCADA

JList KOHTpOJIT 32 Ka4eCTBOM KOJa U MPOBEPKH PabOTOCIMOCOOHOCTH Pa3IMYHBIX YYaCTKOB CHCTEMBI
MUIIYTCSl CIEMUAIbHBIE MOJYIJH, BBIMOJHAIONIME MPOLEAYpPY TECTUPOBAHMS C BbLAAYel MPOTOKOJA
TeCTHUpOBaHUs. JlaHHBIE MOIYIM HEOOXOIMMO BBIMOJHATH IOCIE 3aBeplIeHHs paboThl HaA JHOOBIM
Y4acTKOM IPOEKTa.
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21. IIpaBuia opopmiieHUSI 1 KOMMEHTHPOBAHUS UCXOAHBIX
TeKcTOB OpenSCADA u ero moayJiei

[Tpu Hanucanuu u opopmiieHun UCXoAHbIX TeKcToB cucteMbl OpenSCADA u ero mozyneit Heo6XoauMo
NPUICPKUBATHCS CICAYIOIUX MTPABUIL:
+ OTCTYH MEXIY YPOBHSIMH BIIOKEHHI: 4 CHMBOIIA;
« @urypHble CKOOKM OTKPBITHS M 3aKPbITHs JOJDKHBI PACIONAraThCsl B OTHAENbHBIX CTPOKax Ha
YPOBHE NPEIBIAYIIErO TEKCTa;
+ BO3MOXXHO HallMCaHHUE BIOXXEHUH B OJHOM CTPOKE C MPEABIAYIIUM YPOBHEM BIIOKEHHS, B CIIydae
MIOBBIIIEHUS YUTAOCIBHOCTH KOJIa;
*  paccTosHHE MEX]y OMMCAaHUsIMH (DYHKIIMIA HE MEHEe OJHOTO CHMBOJIA;
 PpaccTOsSHHE MEXIy OIpeleIeHUEM MNEPEeMEHHbIX M TEKCTOM MpOrpaMMbl HE MEHEE OJHOIo
CHMBOJIA;
« JIOIyCKaeTcs ONpe/ieeHNe MEPEMEHHBIX B TEKCTE IPH COXPAHEHUH YUTA0EIbHOCTH;
- u30eratpb 1uHBI cTpoku 6osee 100 cuMBOIIOB;
+ KOMaHJBI TpETpoIeccopa pacrojiaraTh Ha IEPBOM YPOBHE BHE 3aBHCHMOCTH OT TEKYIIETO
YPOBHS TEKCTa;
s popMaTHPOBAHUS UCXOIHOTO TEKCTA HACIEAOBAHHOTO Y APYTUX CBOOOTHBIX MPHUIOKCHUN U
IIPUMEPOB PEKOMEH/YeTCsl UCIIOIb30BaTh YTUIINUTY:
indent -bli0 -i4 -1100 -npsl -npcs -prs -nsaf -nsai -ts8 <filename>.

[IpaBuna koMMeHTHpOBaHUS UCXOAHBIX TEKCTOB OpenSCADA:
- 00s3aTeTbHOMY KOMMEHTHPOBAHHIO U TIATEIILHOMY OMHCAHUS MOJIEKAT OOBSBICHUS KIACCOB;
- 00BIBIECHUSI HY6J'II/I‘IHI)IX METOJ0B KJIaCCOB  TOJIXKHBI OBITh THIATCIBHO OITMCaHbI C
WHAWBUAYAIBHBIM OMKMCAHUEM KaXkI0TO apaMeTpa;
o O6’b$IBJICHI/I$I Hy6JII/ItIHI>IX anI/I6YTOB TaKXeE H€06XOIII/IMO THIATCJIbHO KOMMCHTUPOBATD,
« TeKCT (DyHKUMH HE HYXIATCAd B THIATEIbHOM KOMMEHTHPOBAHHMM, OIHAKO HESIBHBIE MecTa
JKCJIIATCIIbHO KOMMCHTUPOBATD.
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22. YciaoBHBIE 0003HAYEHHUS 10 TEKCTY U B HCXOJHUKAX
7777 — coMHEHHE B 11€J1€CO00Pa3HOCTH JIAHHOTO y4acTKa;
?!1?! — y4acTOK HE MOJHOCThIO PEATU30BaH;

1! — yyacTok TpeOyeT nepeocMbICIIEHUS.
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