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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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» TProtocolln = H&O
IMod cucmems « TDSHCNODTIHLIE MOOTIONDNL S
TUI £
1 TUIS TModShedul i
Modcucmems «TonL3088MENLLNWE UHME Dghe (AChis w¥inpaan euujlji;;;::;i i
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; TPrmTmplLib 1 J‘ﬁ'@a'k "@“ﬂ]
2 o
CF —L L W[ Tvalue |f . g
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\ S
. oy

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
00wexThl TTipArchivator. B Toxxe Bpemsi 0ObIYHAsI TTOJICKCTEMA TaKUX OOBEKTOB HE cojaepkutT. 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
- A

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.

Mogynb - cocTaBHas 4yacTb MOAYJIBHOM MOACHUCTeMBbI. B obmiem, uist Bcex MOIyJell U UX MOACUCTEM,
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

Crioco0bl KOUPOBaHKS CUMBOJIBHBIX TTocienoBareabHocTed (enum — TSYS::Code):
* PathEl — >nement nmyTH (cumBodbL: /' 1 '%' k Bugy '%2f");
* HitpURL — anpec Opayzepa (http url);
* Html — cnenmanbHBIX CUMBOJIOB JUIS KCTIONIb30BaHus B html;
* JavaSc — cUMBOJIOB KOHIIA CTPOKH 1iist JavaScript;
* SOL — 3nauenus SQL-3anpocos;
* Custom — BbIOOPOYHOE KOJUPOBAHHUE YKA3aHHBIX CHUMBOJIOB;
* base64 — Mime xoaupoBaHue B cranmapte Base64;
* FormatPrint — KoaupoBaHHe/3KpaHUPOBaHUE 3JEMEHTOB (opmartupoBaHus ais (QyHKIUN
BpoJie “printf”;
* oscdID — KoaupoBanue uieHTU(HUKATOPOB y3II0B.
* Bin — KonupoBaHue OMHApHBIX JAaHHBIX B TEKCT U 00OpaTHO.
* Reverse — VHBepcus nopsiKa CUMBOJIOB B CTPOKE.

Buner npencraBnenus nenoro B pynkmusx TSY S::int2str() u TSYS::112str() (enum — TSYS::IntView):
* Dec — pgecsATUYHOE;
* (Oct — BOCBMEPHUUHOE;
* Hex — mecTHaaUAaTepUIHOE.

CranpapTabie koibl omuOoK B cucteme OpenSCADA (enum - TSYS::Errors):
«  DBInit (1) -- Omubka nannuanuzanuu b/I;
« DBConn (2) -- Omu6xka noakimrodeHust kK b/1;
« DBInernal (3) -- Buytpenns ommbxka b/{;
« DBRequest (4) -- OmmoOka B 3arpoce K b/;
« DBOpen (5) -- OmmbOka otkpsiTust BJ1;
« DBOpenTable (6) -- OmmOka OTKpbITUS TaOIHUILIBL;
« DBClose (7) -- Ommoka 3akpbiTust b/I;
- DBTableEmpty (8) -- Tabnuua BJ1 mycra;
«  DBRowNoPresent (9) -- 3anuch B TaOIUIE OTCYTCTBYET.

IIa0Ji0HbI:
« TO FREE -- 3nauenue coboanoro oonrexta (NULL).
- STR BUF LEN -- CrannaptHas JuinHa cTpokoBbIX Oydepos B OpenSCADA (3000).
« STD WAIT DELAY -- CtannapTHBIM KBaHT BpeMEHH IUKJI0B oxkuaanus (100mc).
« STD WAIT TM -- CranaapTHbII HHTEpBaAJI OKUIAAHUSA COOBITHSL.
- func__ -- IlonHoe uMsl BbI3bIBAIOLIEH (PYHKIIMH.
+ vmin(a,b) -- OnpeneneHrne MUHUMAIbHOTO 3HAYCHHS.
- vmax(a,b) -- OnpeesieHe MAaKCUMAaIbHOTO 3HAUCHHUS.

ITy01u4HbBIC METOABI:
o TSYS(int argi, char **argb, char **env ), -- IHUITHaANU3UPYIOMIHI KOHCTPYKTOP.
* int start( ); -- 3anyck cucrembl. DyHKIUS 3aBEPIIACTCS TOJIBKO C 3aBEPIICHHEM PAaOOTHI CUCTEMBI.
BosBpammaercs ko Bo3Bpara.
* void stop( ); -- KomaH/ma 0oCTaHOBKH CHCTEMBI.
* int stopSignal( ); -- Kox Bo3Bpara B ciy4ae OCTaHOBa CHCTEMBI. MOXET HCIOIB30BaThCs KaK MPU3HAK
«OCTaHOB CHCTEMBD) PA3INIHBIMH ITOJICUCTEMaMH.
 string id( ), -- UnenTuduKaTOp CTAHIINH.
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* string name( ), -- JIOkamM30BaHHOE UM CTAHIIUH.

* string user(); -- CHCTEMHBIH OJIB30BATENIb OT UMEHU KOTOPOTO 3aITyllleHa CHCTEMA.

* void list( vector<string> &list ); -- ClIUCOK TIOJICUCTEM 3aPETUCTPUPOBAHHBIX B CUCTEME.

* bool present( const string &name ); -- [IpoBepka Ha HaTU4KMe YKa3aHHOW MOJICHCTEMBI.

* void add( TSubSYS *sub ), -- JlobaBneHue/perucTparus moCUCTEMBbI.

* void del( const string &name ); -- Y naneHue moJCUCTEMBI.

* AutoHD<TSubSYS> at( const string &name ), -- [loaxiroueHue K yka3aHHOU MOICUCTEME.

* AutoHD<TUIS> ui( ); -- [Ipsimoii noctyn k noacucreme «llonp3oBaTenbckue HHTEP(EHCH.

* AutoHD<TArchiveS> archive( ), -- IIpsiMo#1 TOCTYII K IOJICUCTEME « APXHBBIY.

* AutoHD<TBDS> db( ), -- Ilpsimoii noctyn k noacucreme «basbl TaHHBIX».

* AutoHD<TControllerS> daq( ), -- llpsamoii noctyn k moacucteme «COop JaHHBIXY.

* AutoHD<TProtocolS> protocol( ), -- Ilpamoii noctyn k nogcucreme «IIpoTokosb».

* AutoHD<TTransportS> transport( ); -- [Ipsmoit goctyn k noacucreme « IpaHCIOPTHI».

* AutoHD<TSpecialS> special( ); -- [Ipsmoit noctyn k noacucreme «CrieruaibHbIC.

* AutoHD<TModSchedul> modSchedul( ), -- IIpsiMo#t TocTyI K MoJiIcCUCTEME « Y TIPaBICHNUE MOIYIISIMI.
* AutoHD<TSecurity> security( ); -- llpamoit noctyn k noacucreme «besomnacHocTby.

* string workDir( ), -- Pabo4ast TUpEKTOpHsI CTaHIUH.

» string icoDir( ), -- lupexkropust ukonok OpenSCADA.

* string modDir( ), -- {upextopus moayieit OpenSCADA.

* void setWorkDir( const string &wdir ); -- YcraHoBka paboueil TUpeKTOpUHU CTAHIIHH.

* void setlcoDir( const string &idir ); -- YctanoBka nupexkropu ”KOHOK OpenSCADA.

* void setModDir( const string &mdir ); -- YcranoBka aupexkropuu moayneir OpenSCADA.

» string cfgFile( ); -- mst koHGUTYpaIMOHHOTO (haiiia CUCTEMBI.

* XMLNode &cfgRoot( ); -- Pa3oObpaHHas cTpyKTypa KOH(GUTypallioHHOrO ¢aiina.

o string workDB( ), -- Ilonnoe ums paboueit B/I.

» string selDB( ); -- Boiopannas bJl. Mcnonb3yercs s u30upatenbHO# 3arpy3ku u3 ykazanHou b/, B
noacucreme "BJ1".

* bool chkSelDB( const string& wDB ), -- ®yHKIUsI MPOBEPKU HAa COOTBETCTBUE yKazaHHOU b/ <wDB>
BbIOpaHHOI B selDB( ).

* void setWorkDB( const string &wdb ), -- Y cTaHOBKa MOJTHOTO UMEHU paboueii B/I.

* void setSelDB( const string &vl ); -- YctanoBka BeiOpanHo# b/l 11st u3bupaTenbHoil 3arpy3Ku.

* bool saveAtExit( ), -- [lpusnHak - "CoxpaHsTb KOHPHUTYypaIHIO CUCTEMBI IIPH BbIXOE".

* void setSaveAtExit( bool vl ); -- YcraHoBka npusHaka - "CoxpaHsATh KOH(DHUTYpalMIO CHUCTEMBI MIPH
BbIXOZE".

* int savePeriod( ), -- lleprogn4HOCTh aBTOMATHUECKOTO coxpaHeHus ctaHiuu B B/ (cekynn).

* void setSavePeriod( int vl ); -- YcTaHOBKa MEPUOJTUIHOCTH aBTOMATHUECKOTO COXPAaHEHUS CTaHILIUU B

BJI (cexyHnn).

» string optDescr( ); -- Jlokaiu3oBaHHas IMOMOIIb IO ONIMAM KOMAaHIHOW CTPOKH M Iapamerpam
KOH(HUTypamroHHOTo Qaiina.

* static void sighandler( int signal ); -- @yHKIUs CTaHIAPTHOTO OOpabOTYMKA CHUTHAIOB CHCTEMBI B
LEJIOM.

* unsigned long long sysClk( ), -- Pacu€rHas gyacToTa mporeccopa Ha KOTOpoM (pyHKIIMOHUPYET CHCTEMA
(I'w).

* void clkCalc( ); - Pacu€r dacToThl mpolleccopa Ha KOTOpoM paboTaer cucreMa. BrI3biBaeTcs
MEePUOANYECKHU IS CUCTEM C IIEPEMEHHOMN 4acTOTOM Ipoleccopa.

* unsigned long long shrtCnt( ); -- @yHKIUS 3aMepa MaJIbIX HHTEPBAIOB BPEMEHH IO CUETYHKY TaKTOB
nporeccopa. Bo3BpaiaeT 3HaueHHE CYETYMKA TAKTOB MPOIECcCopa.

* static long HZ( ); -- Bpems cHCTeMHOT0 THKa MPoIleccopa.

* void taskCreate( const string &path, int priority, void *(*start routine)(void *), void *arg, bool
*startCntr = NULL ); -- Co3nanue 3amauu (IMOTOKA) C WASHTU(GUKATOPOM <path>, TPUOPUTETOM
<priority> (-1...99), byHkumeut 3amaun <start routine> M € apryMeHTOB <arg>, a TaKKe MPU3HAKOM
KOHTpOJIA 3anycka <startCntr>.

* void taskDestroy( const string &path, bool *startCntr = NULL, bool *endrunCntr = NULL ); --
Vnanenue 3amaun ¢ uACHTUPUKATOPOM <path>, IPU3HAKOM KOHTPOJIS 3amycka <startCntr> M KOMaHJION
octaHoBa <endrunCntr>.

* static long long curTime(), -- Tekyuiee BpeMsi B MUKpocekyHaax ¢ Hadana smoxu (01.01.1970).

* static void taskSleep( long long per, time t cron = (0 ); -- OyHKIUS 3aChIMIAaHUS TOTOKA MO CETKE
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aOCOJIIOTHOIO BPEMEHM C IEPUOJOM <per> B HAHOCEKYHJaX WM [0 3allJIJaHUPOBAHHOIO BPEMEHM
<cron>.

* static time_t cron( const string &vl, time_t base = ( ); -- [InanupoBaHre BPEeMEHU HCIIOJHEHUS T10
dbopmaty crangapta Cron <v/>, HauyuHas OT 0a30BOT0 BpeMEeHH <base> WM OT TEKYIIEeT0 BPEMEHH, €CIIH
0a3a He yKa3aHa.

* static bool eventWait( bool &m_mess r _stat, bool exempl, const string &loc, time t time = (0 ); --
OyHKIMA 0XKHUIAHUS COOBITUS <exempl> ans mepeMeHHOM <m_mess r stat> B TeUeHHE yKa3aHHOTO
MHTEpBaJIa BpeMeHH <time> ayist ucrouHuka <loc>.

* static string int2str( int val, IntView view = Dec ), -- IIpeobpa3oBaHue 117100 3HAKOBOTO B CTPOKY
BUIA <view>.

* static string uint2str( unsigned val, IntView view = Dec ), -- IIpeobpa3oBaHus 11e710T0 0€33HAKOBOTO B
CTPOKY BHUIA <view>.

* static string l2str( long long val, IntView view = Dec ); -- IIpeobpa3oBanusi JyIMHHOTO 11eJI0T0 (640UT)
B CTPOKY BUJIA View.

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

* static double realRound( double val, int dig = 0, bool toint = false ); -- OkpyrieHue BEIIECTBEHHOTO
qrcia 10 YKa3aHHOTO 3Haka <dig> mociie 3amsiToil ¢ BO3MOKHOCTBIO MPE0Opa30BaHMs K IIETIOMY ITOCIIe
OKpyIJICHHS <toint>.

* static string addr2str( void *addr ), -- IlpeoOpa3oBanue agpeca B CTPOKY.

* static void *str2addr( const string &str ), -- IlpeoOpa3zoBaHne CTPOKHU B aapec.

* static string fNameFix( const string &fname ); -- IIlpeoOpa3oBaHie OTHOCHTEIBHBIX UMEH (ailioB K
a0COTIOTHBIM.

* static string strNoSpace( const string &val ); -- Y nanseTr u3 HCXOJHON CTPOKU <val> mycTble CUMBOJIBI
B Hayayie ¥ B KOHIIE.

* static string strSepParse( const string &path, int level, char sep, int *off = NULL ), -- Pa36op cTpoku
<path> Ha COCTAaBJISAIONINE, OTIACIEHHBIC pa3acauTeIbHBIM CHUMBOJIOM <S€p~>, HadWHas CO CMCIICHUSI
<off> 1 KOHTpONIUPYs CMEIIEHHE KOHIIA DJIEMEHTa B HEM Ke.

* static string pathLev( const string &path, int level, bool encode = true, int *off = NULL ), --
Brinenenue anemMeHTOB myTH <path> ¢ BO3MOYKHOCTBIO UX JIEKOJMPOBAHMS, HAUMHAS CO cMelIeHus <off>
Y KOHTPOJIMPYS CMEIICHHE KOHI[A dJIEMEHTa B HEM XKe.

* static string path2sepstr( const string &path, char sep = "' ); -- IlpeoOpa3oBanue MmyTH B CTPOKY C
pasaenuresieM <sep> dJIEMEHTOB.

» static string sepstr2path( const string &str, char sep = "' ); -- IlpeoOpa3oBaHue CTPOKH C
pa3aenuTeieM <sep>> dJIEMEHTOB B IIyTh.

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

» static string strDecode( const string &in, Code tp = Custom ); -- JlekogupoBaHHE CTPOKH IO
YKa3aHHOMY MpaBUITy <tp>.

* static string strMess( const char *fmt, ... ); -- @opMHpoBaHHE CTOKM MO MmaONoOHYy <fmt> wu

aprymeHnTtam. PeannsoBaH Ha ocHOBe printf.

 string strCompr( const string &in, int lev = -1 ); -- Komnpeccus cTpoku <in> ¢ ypoBHEM KOMIIPECCUH
<lev>.

* string strUncompr( const string &in ),; -- JlekoMIpeccust CTpOKH <in>.

ITy0niu4nbIe aTpHOYTHI:

» static bool finalKill — Tlpusnak «®DuHampHOE paspymieHue OO0BEKTOB». Mcmomb3yeTrcss st
MPUHYIUTEIHLHOTO OTKIIIOYEHUS 3a0JJOKMPOBAHHBIX 00BEKTOB Ha (PMHAIBHON CTA UM BBIKITIOUEHHSL.

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

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

* const char **envp — YKa3areib Ha CIIUCOK ITaPaMETPOB OKPYKEHHS.
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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) — OOEpTKa Hax (QyHKIHMEH TPAHCISALMMUA COOOIIEHHH ISl MPEAOCTABICHHUS MPUHITOTO BO
MHOTHUX MPOTrpaMMax BbI30Ba IEPEBO/Ia COOOILIEHUH.
* message(cat,lev,fmt,args...) — DopMUpPOBaHE IOTHOTO COOOITICHHUS.
 FTM(rec) -- TlonydyeHus IOJHOrO BPEMEHH COOOUIEHHMS B MHUKPOCEKYHAAX, UCHOJb3ys JABa MO
BPEMEHH CTPYKTYPBI COOOIIICHUSI.
* 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 '?'.

o string lang( ); — SI3bik cuctemsl, B Buae en US.UTF-8.

o string lang2Code( ); — SI3bIK CUCTEMBI B IBYXCUMBOJILHON KOJAUPOBKE (€n).

* string lang2CodeBase( ); — $13bIk 6a30BbIX COOOIEHUI TEKCTOBBIX MEPEMEHHBIX B ABYXCHUMBOJILHON
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 ); — YcTraHOBKa 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 —mBsyslog;

* 2 — B stdout;

* 4 — B stderr;
* 8 — B apxus.
* void setMessLevel( int level ); — Y cTaHOBKa MUHMMAJILHOTO YPOBHSI 00pabaThIBa€MbIX COOOILIEHUIA.

* void put( const char *categ, Type level, const char *fmt, ... ); — CdopmupoBath cooOlLIeHHE 32
TEKYIIee BPEMs.

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

COOTBETCTBHUH C IIaOJIOHOM KaTeropuu <category> U MUHUMAaJIbHBIM YpOBHEM <level>.

2.3. OobekT noacucremsl (TSubSYS)

Hacaenyer:

TCntrNode.

Hacaenyercs:

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

IIy6an4uHbIe METOBI:

o TSubSYS( const char *id, const char *name, bool mod = false ); — VHUIMATU3UPYIOIIHNI

KoHCTpyKTOp. [Ipr3Hak <mod> yka3sIBaeT, 4TO MOJCUCTEMA MOAYITHHASL.
» string subld( ); — VnentudukaTop moJacuCTEMBbl.

* string subName( ); — Jlokanu3oBaHHOE UMS TIOJICUCTEMBI.

* bool subStartStat( ); — Ilpu3HaK UCTIOJHEHUS TTOJICUCTEMBI.

* bool subModule( ),

HpI/I3HaK MOAYJBHOCTHU ITOACHUCTCMEBI.

* virtual int subVer( ); — Bepcusi moICUCTEMBL.

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

* virtual void subStop( ); — OcTaHOB MOJCUCTEMEI.

* void modList( vector<string> &list ); — Crmcok <[ist> Moaysel MOIYIbHOMN TIOJICUCTEMBI.

* bool modPresent( const string &name ); — IIpoBepka Ha HaJM4YUE YKa3aHHOT'O MOJYJIS <name>.
* void modAdd( TModule *modul ); — JlobGaBieHne/peructpanus MOayist <modul>.

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

* AutoHD<TModule> modAt( const string &name ); — IloaKIrO4eHNE K MOAYIIIO <name>.

* TSYS &owner(); — Cucrtema — Biaemnel] moJICUCTEMBI.

2.4. OobexT Mmoay.isi (TModule)

Hacaenyer: |TCntrNode.
Hacnenyercsi: | TProtocol, TTipBD, TTipArchive, TTipTransport, TUI, Tspecial, TTipController.
JanHbIe:
CtpykTypa JaHHbIX uaeHTHGUuupytomas Moayisb (class — TModule::SAt):
» SAt( const string &iid, const string &itype = "", int itver = () ); — UHUIHAIUZUPYIOIIUN
KOHCTPYKTOP;
* bool operator==( const TModule::SAt &amst ) const; — GyHKUMSA CpaBHEHHUSA

UACHTU(DUKATOPOB MOYIIEH;
* string id; — uneHTUPUKATOP MOTYJIS;
* string type, — TUI MOy (MOACUCTEMA);

* intt ver,

BepCHsl TUTA MOJYJIs (TIOJICUCTEMBI) 111 KOTOPOH MOJIyNb pa3padoTaH.

CtpykTypa sxcnioptupyembix ¢pynkuuit (class — TModule::ExpFunc):
* Sstring prot, — MPOTOTHI (PYHKITUH;
* string dscr; — JOKaJM30BaHHOE ONUCaHue (PYHKIIMUU;
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* void (TModule:: *ptr)(); — oTHOCUTEIBHBIN aapec GYHKITUN (OTHOCUTEIBHO OOBEKTa MOTYJIS).

ITy01u4HbBIC METOABI:
* const string &modld( ); — VinenTudukatop MoIys.
* string modName( ); — Jlokanu3oBaHHOE UMSI MOJTYJIS.
* virtual void modStart( ); — 3amyck MOIyJsl.

* virtual void modStop( ); — OcTaHOB MOIYJISI.

* virtual void modlInfo( vector<string> &list ); — Cnucok <l[ist> WH()OPMAIMOHHBIX SJIEMEHTOB
MOJTYJISI.

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

* void modFuncList( vector<string> &list ); — Cnucok <l[ist> 3KcIopTUpyeMbIX QyHKIMH MOTyJIs.

* bool modFuncPresent( const string &prot ); — IlpoBepka Ha HanWYue yKa3aHHOW (QYHKIHH TO €€

MIPOTOTUILY <prot>.

* ExpFunc &modFunc( const string &prot ); — IlonyunTts nH(pOpMAIUIO 00 SKCIOPTUPYEMOH (PyHKITHH
MOIYJIA <prot>.

* void modFunc( const string &prot, void (TModule::**offptr)() ); — IlomyueHue OTHOCHUTEIBLHOTO
anpeca <offptr> 3KcIOpTUPYEMOI PYHKITUH <prot>.

* const char *II18N( const char *mess ); — Jlokanu3anus MOIYJBHOTO COOOIICHHUS <mess™> B
COOTBETCTBHUH C TEKYILEH JIOKAJIBIO.

o string IIS8Ns( const string &mess ); — Jlokamuzamusi MOIYJIBHOTO COOOIICHUSI <mess™> B
COOTBETCTBHHM C TEKYIIIEH JOKAIbIO.

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

3amuiéHHbie aTPUOYThHI:
o string mld; — W nentuduxaTtop MOIyIIs.
* string mName;, — UMs Mmoxys.
* string mDescr; — Onucanue MOIyJIs.
 string mType; — Tun monyis.
* string mVers; — Bepcust Mmoays.
* string mAutor;, — ABTOp MOIYJIS.
* string mLicense; — JluueH3us MOy
* string mSource; — VICTOUHUK/TIPOUCXOKIEHUE MOTYJIS.

3amuuéHHbie METObI:
* void modFuncReg( ExpFunc *func ); — Peructpanus 3KCOpTUPYEMBIX MOJyTeM (yHKITHI.
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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 JUIs XpaHEHUs! OOLIECHCTEMHBIX JIAHHBIX MPEJIOCTABISACTCS CUCTEMHas TalOnuua u
¢yHKIMM aOCTPaKTHOTO AOoCTyna K Hell. CiiejoBaTelbHO, OOMIECHCTEMHBIE JaHHBIE MOTYT XPaHUTHCS KaK B
KOHpUrypanoHHoM (aiine, Tak u B Tabnuue bJl. IIppopuTeTHHIM UCTOUHMKOM B TaKOM Ciydae sBISeTCs
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.
OtkpsiBaemble/peructpupyemble  BJ]  omnuceiBatorcss B Tabnmuine  oTKpbiBaeMblx bJI  wiu B
koHurypamronHoMm (aiine. CymiecTByeT Tak Ha3biBaeMas pabouasi BJl, koTopasi oTKpbIBaeTcs Bceraa u
yKa3bIBaeTcs B KoH(purypammonnom ¢aiine. bJI, momxnepxxuBaromue SQL-3ampockl, MOTYT MPEIOCTABIIATh
JIOCTYT, OCHOBaHHBINA Ha mpsiMbIx SQL-3ampocax.

B npomnecce ucnonszoBanus kommnoHeHThl cucteMbl OpenSCADA otkpsiBator Tabmuisl (TTable) B
noctynHbiX Bl u pabotaroT ¢ HUMMU.
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3.1. OobekT noacucremnl «basel Jlannbix» (TBDS)
TSubSYS, TElem. |

‘Hacnez[yeT:

Jannbie: @jaru 3anpocoB k cucremHoi tadiaune (enum — TDBS::ReqGen):
* OnlyCfg — 3anpoc TOJIbKO K KOH(PUTYparmoHHOMY (aitiry.
» UseTranslate — ncnonb30BaTh NePeBO]] TEKCTOBON MEPEMEHHOM.

IIy0muHbIe METOBI:
* int subVer(); — Bepcus noJiCUCTEMBI.
* static string realDBName( const string &bdn ); — IlpeoOpa3zoBaHue MOJHOTO MA0JIOHHOTO UMEHH bJ]
win tabmunbl (Bupa *.*.myTbl) B peanbHoe ums. DakTUYeCKH BBITIONHSETCS 3aMEHAa CHEIHATbHBIX
3JIeMEHTOB '"*' Ha aneMeHTHl padoueit bB/I.
* void dbList( vector<string> &lIs, bool checkSel = false ); — Cnucok noctynubsix bJl. <checkSel>
YKa3bIBaeT Ha HEOOXOIMMOCTh MPOBEPKH (pakTa 3arpy3ku u3 BeiOpaHHOW BJl m BcTaBku B crmcok BJ]
TOJIKO BEIOpaHHOM.
* AutoHD<TTable> open( const string &bdn, bool create = false ); — OtkpbiTue TabMUIB <bdn> B]|
1o €€ MOJTHOMY ITYTH C CO3JIaHUEM <create> B CIIydae OTCYTCTBUS.

* void close( const string &bdn, bool del = false ); — 3akpwiTue Tabmunpl <bdn> BJl mo e€ momHOMY
IIyTH ¢ BO3MOKHOCTbBIO YaJIEHUs [TOCIIe 3aKphITUs <del>.
* bool dataSeek( const string &bdn, const string &path, int lev, TConfig &cfg ); — OOuee

CKaHMPOBAHUE 3alMCel MCTOYHMKA NAaHHBIX. B KayecTBe MCTOYHHMKA BBICTYNAET KOHQUTYpPAIIMOHHBIN
daiin wm BJ1. B ciiygae orcyrcrBust bl ucnonssyercs konburypanmonusiii daitn. Ecnu ums Bl <bdn>
wim nyTh <path> koH(purypamonHoro (aina He yKa3zaHbl, TO X 00pabOTKa MPOIyCcKaeTcsl.

* bool dataGet( const string &bdn, const string &path, TConfig &cfg ); — llonyuenue 3amucu u3
ucrounuka naHHbX (BJl wnm xondurypaunonssiit ¢aitn). Eciu umsa B/l <bdn> wmu nyts <path>
KOH(UTyparmoHHOTO (aiiyia He yKa3aHbl, TO UX 00paboTKa MpOmyCcKaeTcsl.

* void dataSet( const string &bdn, const string &path, TConfig &cfg ); — YcCTaHOBHUTH/COXpaHUTh
3anmuch B uctoyHuke AaHHbIX (Bl wnm kondurypammonssiii ¢aiun). Ecnun ums B/l <bdn> wim myts
<path> koHduryparmonsoro ¢aira He yKa3aHbl, TO ©X 00pabOTKa MPOITYCKaeTCsl.

* bool dataDel( const string &bdn, const string &path, TConfig &cfg, bool useKeyAll = false ); —
VY nanenue 3anucu u3 ucrounuka naHHbx (bl wnn konpurypauronssiii ¢aitn). Ecau ums b1 <bdn> unu
nyTh <path> xoHdurypanuonnoro ¢aina He ykazaHbl, TO UX oOpaboTka mpomyckaerca. <useKeyAll>
UCTIONB3YeTCsl Ui yKa3aHWs HEOOXOAWMOCTH YCTAaHOBKM BCEX KIIOUEH IS MCIOJNB30BAHUS HX TPU
YJQJIEHUU C BOCCTAHOBJIEHHEM HCXOJHOIO COCTOSIHMH BbIOOpa Kirouell mpu Bbixoe u3 pyHkmuu. Eciu
3TOT (pyIar He YCTAHOBIICH, TO UCTIOIB3YIOTCS PaHee BHIOPAHHBIE KIIFOYH IS BBITIOJIHEHHS OTIEpaIHH.

* static string genDBGet( const string &path, const string &oval = "", const string &user = “root”,
char rFlg = 0 ); — IlonyuuTh 00IIECUCTEMHBIE JaHHbIE U3 KOH(PUTypallMOHHOTO (haiiina uiu cCUCTEeMHOMR
TaONMUIBI OT WMEHH TOJb30BaTeist <user>. Eciu naHHBIE OTCYTCTBYIOT, TO BO3BpAIIACTCS 3HAYCHHN
<oval>.

* static void genDBSet( const string &path, const string &val, const string &user = “root”, char rFlg =
0 ), — YCTaHOBHUTH/COXpPaHUTH OOIIE-CHCTEMHBIC JaHHBIC B KOH(MUTYpAIMOHHOM (aiiie Wil CUCTEeMHON
Ta0JMIle OT UMEHHU TOJIb30BATENs <user>.

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

* string fullDB( ); — IlonHoe uMst TaONUIIBI C ONTMCAHUEM 3aperucTpUpoBaHHBIX b1,

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

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

 string optDescr( ); — Jlokanu3oBaHHas NOMOIIb 10 ONUMSAM KOMAaHIHON CTPOKM M IapameTpam
KOH(UTypallMoHHOTO (aiina.
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3.2. Moayabnblii 00bekT THIOB 0a3 nanHbIX (TTipBD)

Hacnenyer: |TModule.
Hacanenyercsi: KopHeBbiMU 00BbeKkTamMu Motysiei moacuctemMbl «bJI».

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 ); — 3axkpweiTie bJl. Eciiu ycTaHoBieH mpu3HAK
<erase> 1o B]l OyneT MoaHOCTHIO yajeHa.
* AutoHD<TBD> at( const string &name ); — [loaxntouenue k oTkpoeiToit bJI.
* TBDS &owner( ); — lloncucrema — Biaaeel MOIYJIs.

3.3. OobekT 6a3bl JaHHbIX (TBD)

Hacaenyer: |TCntrNode, TConfig.
Hacnenyercs:  O0nexkTamu 0a3 TaHHBIX MOJyJel moacuctemMsl «bJ1».

[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 cTpanuia, B KOTopoi xpaHsrcs ganHblie b/1.
* 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 Tabnua OyneT MOTHOCTHIO yAaleHa.
* 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/l n nomyuenue pe3ynbrara B BUje Ta0nuubl <tb/>.
» 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)

Hacaenyer:

TCntrNode.

Hacaenyercs:

OO6bexTaMu TabIuI] MOTyIIeH moacucTemMbl «bJIy.

IIy6anyHbIe 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

OoNpCACIIACTCA 3HAYCHUAMMA KIIFOUCBBIX AYCCK HCXOﬂHOﬁ 3aIlucu <Cfg>.

* virtual void fieldSet( TConfig &cfg ); — VYcraHOBKa 3HAYCHWH YKa3aHHOW 3amucu. B ciydae

OTCYTCTBHSI 3aIICh Oy/IEeT CO3/1aHa.

* 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)

Hacaenyer:

TModule, TElem.

Hacaenyercs:

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 = "" ); -- IlogkmouuTbest K
KOHTPOJLIEPY.

* bool tpPrmPresent( const string &name_t ); — IIpoBepka Ha HaJMYUe YKAa3aHHOTO THIIa apaMeTpa.

* 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 bool compileFuncLangs( vector<string> *Is = NULL ); -- 3anpoc TepedHs SI3bIKOB s
KOTOPBIX pealn30BaHa BO3MOXKHOCTh (POPMUPOBAHUS MOJIH30BATENBCKUX MPOIEYp, B JAHHOM MOJYIE, a
TaKXe MpoBepKa (paKkTa uX MOICPIKKH.

* virtual string compileFunc( const string &lang, TFunction &fnc_cfg, const string &prog text, const
string &usings = "" ); — Kommunsius/HacTpoiika Moiabp30BaTeIbCKONH (PYHKIIMHM Ha TMOJJEPKUBAEMOM
MOJyJIEM $I3bIKE€ MPOrpaMMHUpPOBaHUA <lang> M MUCXOAHOM TEKCTE MPOLEAyphl <prog text>, UCXoas U3
napameTpoB mnpoueaypbl <fnc cfg>. PesynpTatom sBisercss axpec K IOATOTOBICHHOMY OOBEKTY
(GyHKIIH.

* virtual bool redntAllow( ); — Ilpu3HaKk NOJAEPKKH MEXaHU3MOB pe3epBUPOBaHUS MoayeM. JlomkeH
MIPOCTO TIEPEONPEEIIATHCS U BO3BPALIATh true.

3amuméNHbIe METOADI:

* virtual TController *ContrAttach( const string &name, const string &daq db ); — llonkirodeHue
KoHTposuiepa. O0s3aTeNbHO EPeonpeIeNIeTCs B TOTOMKE MOIYJIS.
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4.3. O0bexT kouTposiepa (TController)

Hacaenayer: |TCntrNode, TConfig.
Hacaenyercsi:  O0beKTaMu KOHTPOJIEPOB MOJTYJICH MOACUCTEMBI «COOp TaHHBIXY.

Jannbie: Pexxumbl pesepsupoBanus (enum TController::Redundant):
* Off — BBIKIIIOYCHO;
* Asymmetric — aCUMMETPHUYHBI;
* Symmetric — CUMMETPUYHBIH.

IMy6anyHbIe METOABI:
» TController( const string &name c, const string <&daq db, TElem *cfgelem ); —
Nuannuanu3upyronmi KOHCTPYKTOP KOHTPOJLIEpa.
* const string &id( ); — VUnentuduxaTtop KOHTpOJIIEpA.
* string workld( ); — Pabounii uaeHTUPHUKATOP KOHTPOJUIEPA, BKIIOYAs UACHTU(PHUKATOP MOJTYJIS.

» string name( );

Nwms koHTpOIIIEpa.

* string descr( ); — Onucanue KOHTpoJUIEpa.

* virtual string getStatus( ); — OyHKIMS 3ampoca cTaryca KOHTPOJLIEpA.

» string DB( ); — Nwmsa Bl ax3eMIuisipa KOHTpoJUIEpa.

* string thl( ); — Vms Tabmuipl 6a3bl TaHHBIX YK3EMIUIApa KOHTPOJUIEpa.

o string fullDB( ); — IlonHOE M TaOIUITEI SK3EMITIsIpa KOHTPOJUIEpa.

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

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

* void setDB( const string &idb ); — Y cranoBka umenu b/ sx3emrmispa koHTposuiepa.
* bool toEnable( ); — IlpusHak «BirodaTs KOHTPOJLIEPY.

* bool toStart( ), — llpuszHak «3amyckaTb KOHTPOJLIEP».

* bool enableStat( ); — Cocrosinue «Briaroueny.

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

* void start( ); — 3amyck KOHTpOJUIEpA.

* void stop( ); — OcTaHOB KOHTpOJUIEpA.

* void enable( ); — BxmoueHnne KOHTpoJLIepa.

* void disable( ); — OTKIIOYeHHUE KOHTPOJLIEPA.

* void list( vector<string> &list ); — CHHMCOK TapaMeTpOB B KOHTPOJLIEPE.

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

* void add( const string &name, unsigned type ); — Jlob6aBnenune napamerpa <name> THNA <type>.

* void del( const string &name, bool full = false ); — VY nanenue nmapametrpa <name>. Ecnu ykazano
nonie <full> to xoHTpoJUIep OyAET yIaiéH MOTHOCTHIO.
* AutoHD<TParamContr> at( const string &name, const string &who = “th _contr” );

[onxrouenue K mapaMeTpy KOHTpoisiepa <name>.
* bool redntUse( ); — Pexum noaydeHus JaHHBIX y PE3€pPBHON CTaHIIUH.
* void setRedntUse( bool vl ); — CMmeHa pexuma MoJTyuyeHHsl JaHHbIX y pPe3epBHON CTaHLIUU.

* Redundant redntMode( ),

Pexxum pezepBupoBaHus.

* void setRedntMode( Redundant vl ); — Y cTaHOBKa peXxuma pe3epBUPOBAHMS.
* string redntRun( ); — KoHdurypauus npeano4TuTeJIbHOTO UCTIOTHEHUS.
* void setRedntRun( const string &vl ); — VYcraHoBKa KOHQUIYpallMM MpPeIOYTUTEIILHOTO

WCTIOJTHEHHSL.
* virtual void redntDataUpdate( bool firstArchiveSync = false ); — BpInioTHeHUE OmepaIyy MOTyICHUS
JaHHBIX W3 PE3epPBHOM CTaHIMU. BBI3bIBa€TCS aBTOMATHYECKU 3a/ladyell OOCITYXKHBAHHUS CXEMBI
pE3epPBUPOBAHUS M TEpeHd 3allyCKOM JMJIi CHUHXPOHHU3AIMU apXWBOB, C YCTAHOBICHHBIM MapaMETPOM
<firstArchiveSync>.

» TTipDAQ &owner( ); — Tun ucTOUHUKA TAaHHBIX (MOMAYJb) — BIIAJENEIl JAHHBIM KOHTPOJIJIEPOM.

3amuménnbie aTpudyTHI:

* bool en_st; — [lpuznak «BKIroOueHO».
* bool run_st; — IlpusHak «3armmymieHo.
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3amuméHHbIe METObI:
* virtual void enable (); — Bxnrouenue konTposuiepa. [lepexBaTsiBacTCsi HOTOMKOM.

* virtual void disable (); — Otkirouenue konTposuiepa. [lepexBarbiBaeTcsi HOTOMKOM.

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

* virtual void stop (' ); — OctaHoB kKoHTpoJuiepa. [lepexBaTbIBaeTCsI TOTOMKOM.

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

COSI[aHI/ISI/ OTKPLITHUS HOBOT'O ITapaMcTpa.

4.4. Oobext THNA napameTpoB (TTipParam)
TElem. ‘

‘HacnenyeT:

ITy01u4HbBIC METOABI:
» TTipParam( const char *id, const char *name, const char *db ); — VIHUIMATH3UPYIOMIHI
KOHCTPYKTOP.

IIy6aumunbIe aTPUOYTHI:
* string name; — VIms Tua napaMmerpa.
* string descr; — OmnucaHue THIA TapameTpa.
* string db; — B]| Tuna napamerpa.

4.5. OobexT napamerpa puzndeckoro ypous (TParamContr)

Hacaenyer: |TConfig, TValue.
Hacaenyercsi: |O0beKTaMu mapaMeTpoB MOyl moacucteMbl «COOp JaHHBIXY.

[y0auuHbIe METOABI:
* TParamContr( const string &name, TTipParam *tpprm ); — VHUIIMaNU3UPYIOLNI KOHCTPYKTOD.
* const string &id( ); — Wnentuduxarop napamerpa (mmdp).
» string name( ); — VIms mapameTtpa.
* string descr( ); — Onucanue napaMmerpa.
* bool toEnable( ); — Tlpuznak «BxirodaTs mapamerpy.
* bool enableStat( ) — Cocrosiuue «Bxiroueny.
* void setName( const string &inm ); — Y CTaHOBKa UMEHHU MapaMeTpa.
* void setDescr( const string &idsc ); — YCcTaHOBKa OIUCAHUS MMapameTpa.
* void setToEnable( bool vl ); — Y craHoBKka npu3Haka «BKIro4aTs mapamerpy.
» TTipParam &type( ); — Tun mapamerpa.
* virtual void enable( ); — BKIIIOUNTH mapameTp.
* virtual void disable( ); — OTKIIOYNTH TTapamMeTp.
* bool operator==( TParamContr & PrmCntr ); — CpaBHEHHUE mapamMeTpoB.
» TParamContr &operator=( TParamContr & PrmCntr ); — KonupoBanue napamerpa.
* TController &owner( ); — KonTposiep — Biajaenel napameTpa.

IIy6muHbIe aTpUOYTHI:
* long long mRedntTmLast — BpeMs TOCIEAHUX JaHHbIX MOJYYEHHBIX Yepe3 MEXaHHU3M
pe3epBUPOBAHUS.

4.6. O6bexT 3nauenns (TValue)

Hacnenyer: |7CntrNode, TValElem.
Hacaenyercs: | TParamContr.

Ily6im4yHbIEe METOABI:
* void viList( vector<string> &list ); — IlomydeHue crmcka aTpuOyTOB.
* bool viPresent( const string &name ); — [IpoBepka Ha HaJTM4YUS YKa3aHHOTO aTpUOyTa.
* AutoHD<TVal> vIAt( const string &name ); — Iloakitouenue kK aTpuOyTy.
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3amuuéHHbie MeTObI:
* TConfig *vICfg( ) — Ilomydenue cBs3aHHOTO 00BbeKTa KoOHurypanuu. Ecau Bo3Bpamaercs NULL to
OTCYTCTBYET CBSI3aHHBII 00BEKT KOH(UTYpaLuu.
* void setVICfg( TConfig *cfg ); — YcTaHOBKa CB3aHHOTO 00BEKTa KOHPUTYyparuu <cfg>.
* bool viElemPresent( TElem *ValEl ); — IIpoBepka Ha Hajau4yue 31eMeHTa aTpudyToB <ValE[>.
* void vIElemAtt( TElem *ValEl ); — IlonkitoueHue CTpyKTypbl JaHHbIX <ValE[>.
* void viElemDet( TElem *ValEl ); — OTkiIt04eHUE CTPYKTYPHI JaHHBIX <ValE[>.
» TElem &vIElem( const string &name ); — Ilony4uTh CTPYKTYpY JAHHBIX 110 €€ UMEHU <name>.
* virtual TVal* viNew( ); — Co3znanue sx3emiuiapa TVal. Moxer nepeonpenensaTbcs B MOIYJIAX ISt
CO3/IaHUs MTPOU3BOTHBIX OOBEKTOB aTPUOYTOB MapaMeTPOB MOACUCTEMBI «COOp TaHHBIXY.
* virtual void viSet( TVal &val, const TVariant &pvl ) — Ymupexnatomas (QyHKIHS YCTaHOBKH
3HaveHus. Mcmonmb3yercs aiist mpsiMo (CHHXPOHHOM) 3aIMCH C MPEIBIIYIIIM 3HAYCHHEM B <pv[>.
* virtual void viGet( TVal &val ); — Yupexnatomasi GyHKIUS TOTydeHUs 3Ha4eHUs. Vcrons3yercst s
MPSAAMOTO (CHHXPOHHOTO) YTCHHUS.
* virtual void viArchMake( TVal &val ); — VYBegomnstomas (QyHKIHS O CO3JAHHHM apXuBa s
atpubyta <val>. Ucmons3yeTcst 1yisi HaCTPOWKH CO3JaHHOTO apXWBa, B COOTBETCTBUU C OCOOCHHOCTSIMHU
HCTOYHUKA JAHHBIX.
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4.7. OobexT aTpudyra (TVal).
TCntrNode. ‘

‘Hacnez[yeT:

/laHHbIE:
Honomuurtensabie ¢uiaru k 00bekTy TFld (enum TVal::AttrFlag):
* DirRead — ¢dnar npssMOro 4TeHus 3HaAUCHMUS,
* DirWrite — dnar npsiMoii 3anucu 3HaYEHUsL.

I[My0au4HbIE METOABI:
* TVal();, — KOHCTPYKTOp IO YMOJTYAHHUIO.
* TVal( TFld &fld ); — Vaunmanu3anus Kak XpaHWIAIIE THHAMUYESCKIX JaHHbBIX.
o TVal( TCfg &cfg ); — VHunmanuzanus Kak oTpaxeHue craTuueckux gaHHbIX (B/]).
* void setFld( TFld &fld ); — Vnuumanu3anus KaKk XpaHWINIIE THHAMUYECKIX JaHHbBIX.
* void setCfg( TCfg &cfg ); — Vnnunmanm3anus Kak oTpakeHrne ctatmueckux aanubix (BJI).
* const string &name( ); — Vms atpuOyra.
* long long time(); — MeTKka BpeMEHH MOCIICIHETO/TEKYIIETO 3HAYCHHSI.

o string getSEL( long long *tm = NULL, bool sys = false ); — 3anpoc 3Ha4eHHs] BEIOOPOYHOTO THITA Ha
ykazanHoe Bpems <tm>. Eciiu NULL 10 BO3BpaTuTCs 1OCIEAHEE 3HAUCHUE.
o string getS( long long *tm = NULL, bool sys = false ); — 3anpoc 3HaueHUs CTPOKOBOTO THIIa Ha

ykazanHoe BpeMs <tm>. Eciiu NULL 10 BO3BpaTuTCA IOCICAHEE 3HAUCHUE.
* double getR( long long *tm = NULL, bool sys = false ); — 3anpoc 3HaueHUs BEIICCTBEHHOTO TUTIa HA
ykazanHoe Bpems <tm>. Ecniu NULL To BO3BpaTUTCs MOCIEHEE 3HAUEHHUE.

* int getl( long long *tm = NULL, bool sys = false ); — 3anpoc 3HaueHUs IIEJIOTO TUIA HAa YKa3aHHOE
Bpemst <tm>. Ecnu NULL TO BO3BpaTtuTCs NocCieaHEE 3HAUCHUE.

* char getB( long long *tm = NULL, bool sys = false ); — 3anpoc 3HaueHMs JIOTUYECKOTO THUIA Ha
ykazanHoe Bpems <tm>. Ecau NULL To Bo3BpaTUTCS nOCIeqHEE 3HAUCHUE.

* void setSEL( const string &value, long long tm = 0, bool sys = false ); — YcraHOBKa 3HaYCHUS
BbIOOpOUYHOTO THIIA <Vvalue>.

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

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

* void setl( int value, long long tm = 0, bool sys = false ); — YcTaHOBKa 3Ha4eHUs IEJOrO THUIIA
<value>.

* void setB( char value, long long tm = 0, bool sys = false ); — YcTaHOBKa 3Ha4Y€HUs JJOTUYECKOTO TUIIA
<value>.

* AutoHD<TVArchive> arch( ); — Ilony4eHue acCOIIMUPOBAHHOTO CO 3HAYEHHUEM apXHUBa.

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

» TFld &fld( ); — Omnmucarenb CTPYKTYpbI aTpuOyTa.
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4.8. O0bexT 0MOMoTeKH MA010HOB napMeTpoB nojacucreMsl “DAQ” (TPrmTmplLib)
‘HacnenyeT: ‘T CntrNode, TConfig. ‘

IMy0au4HbIE METOABI:
» TPrmTmplLib( const char *id, const char *name, const string &lib _db ); — VIHUIManu3upyommi
KOHCTPYKTOP.
* const string &id( ); — Unentudukarop OMOIMOTEKH.
* string name( ); — VIms OuOnIHOTEKU.
» string descr(); — Onucanue 6MOINOTEKH.
» string DB( ); — B]1 sx3emiuisipa OuOIMOTEKH.
* string thl( ); — Tabnuua B/ sx3emMruapa OUOINOTEKH.
» string fullDB( ); — Ilonnslii agpec Tadmuier b/l sx3eMiispa 6ubInoTeKy.
* bool startStat( ); — Ilpu3nak «bubnuoreka 3amyuieHa.
* void start( bool val ); — 3ammyck/ocTaHOB OUOINOTEKH.
* void setName( const string &vl ); — YcTaHOBKa UMEHH OMOINOTEKH.
* void setDescr( const string &vl ); — YcTaHOBKa onucaHusi OUOIHOTEKH.
* void setFullDB( const string &vl ); — VYcrtaHoBka momHOro anpeca Tabdmuiel BJl sx3emruisapa
OMOIMOTEKH.
* void list( vector<string> &Is ); — Cnucok ma010HOB B OUOIMOTEKE.
* bool present( const string &id ); — IlpoBepka Ha npucyTcTBHE adaoHa <id> B GUOIMOTEKE.
* AutoHD<TPrmTemp!> at( const string &id ); — Iloaxnrodenue k mabiaony <id>.
* void add( const char *id, const char *name = "" ); — JloGaBnenue mabioHa <id.name> B
OnOINOTEKY.
* void del( const char *id, bool full del = false ); — Y nanenue mabnona <id> u3 OUOIHOTEKH.
* TDAQS &owner( ); — Ob6bekT — noacucrema “DAQ”, Bnagenen OMOINOTEKH.

4.9. OobexT madaona napmetpoB nojacucrembl “DAQ” (TPrmTempl)

‘Hacnez[yeT: ‘TFunction, TConfig. ‘

JaHHbIe:
Honomuurtenpubie ¢uiard k 00bekTy atpudyta ¢pyHkiuu [0 (enum TPrmTempl::10TmplFlgs):
* AttrRead — aTpubyT TOJIBKO Ha YTEHUE;
* AttrFull — atpuOyT ¢ TIOJHBIM JOCTYTIOM;
CfgPublConst — nmybnu4Has IOCTOSIHHAS,
* CfgLink — BHEUIHSS CBSI3b;
LockAttr — 3a0610KMpOBaHHBIN aTPUOYT.

[IyOoauuHbIe METOABI:
» TPrmTempl( const char *id, const char *name = "" ); — VHUIMaNU3UPYIOMHUA KOHCTPYKTOP
11a0JoHa.
* const string &id( ); — Vaentuduxatop madioHa napaMmerpa.
* string name( ); — VIms mabioHa napamerpa.
» string descr(); — Omnucanue 1adjJoHa mapameTpa.
* string progLang( ); — S13bIK IporpaMMupoBaHus 1abJI0HA TapaMeTpa.
» string prog( ); — Ilporpamma ma6yioHa mapameTpa.
* void setName( const string &inm ); — Y cTaHOBKa HMEHM 11a0JI0HA MapaMeTpa.
* void setDescr( const string &idsc ); — Y cTaHoBKa onrcaHus mabjioHa mapameTpa.
* void setProgLang( const string &ilng ); — YcTaHOBKa s3blKa MNPOTPaAMMHPOBAHUS IIa0JIOHA
napamerpa.
* void setProg( const string &iprg ); — YCcTaHOBKa IpOrpaMMBbI 111a0JI0HA MapaMeTpa.
* void setStart( bool val ); — Ilyck/ocTaHoB mabIoHa MapameTpa.
* AutoHD<TFunction> func( ); — [loakmouenue k pyHKIuH, chOpMHUPOBAHHON IAOIOHOM.
* TPrmTmplLib &owner(); — OObEeKT OMOINOTEKH 11a0JIOHOB — Biaesell mabloHa.
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5. Illogcucrema “Apxusbl” (TArchiveS)

[Toncucrtema «ApxuBbl» mnpeacTaBieHa o00bekToM TArchiveS, KOTOpBI COAEPKHT Ha YpPOBHE
MOJICHCTEMBI MOJTYJIbHBIC O0BEKTHI TUTIOB apxuBaTopoB T TipArchivator. Kaxknpiit 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. OObexkr apxuBa 3HaueHuid TVArchive conepxur Oydep 3HaueHUH MyTéM
HacnenoBaHus oobekta Oydepa TValBuf. lns cBsi3u apxuBa 3HaueHHW C apXUBaTOpaMu MpeAHAa3HAYCH
00beKT 3nemeHTa 3HaueHus TVArchEl. DToT 00BEKT comep)kXuTCsi B apXMBAaTOpe W Ha HEro CChUIaeTcs
apxuB. CTpykTypa noacucremsl "ApxuBbl" IpeaCcTaBIeHa Ha puUC. 5.

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

[Togcucrema "ApxuBbl" COACPKUT MEXAaHM3MBl APXUBUPOBAHMS  COOOIICHWH 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 M PEXHME CBOOOAHOTO AoCTymna. [IpeaycMOTpeH Takke peXHM BPEMEHH BBICOKOTO pa3pelIeHUs
(MukpocekyHbl). Mcmonb3yeTcss Kak A HEMOCPEACTBEHHOTO XpaHEHHs OONBIINX MAacCHBOB 3HAUCHUH,
TaK ¥ 711 0OMeHa ¢ OOJIBIIMMHA MacCHBAaMHU METOJ/IOM ITOKaIPOBOTO JIOCTYTIA.

KopueBoii o0wvext monyns mnoxacuctembl "ApxuBbl" (TTipArchivator) cogepxut wundopmamuio o
KOHKPETHO B35TOM THIIE MOIYyJs. B paMkax OTOENbHBIX MOIYJIEH MOMKET pealn30BhIBaTH COOCTBEHHBIC
obmemonynpHble pyHKIMU. B 00mem amst Moryseld 3Toro THIa COAEP>KUT METO/IBI JJOCTYIA K XPaHWIHIIAM
3HaYeHUH U COOOILICHH.

O6wbekt apxuBatopa cooOuienuit (TMArchivator) coaepUT KOHKpPETHYIO pealli3alldio XpaHWIMILNA
coobuieHuii. B o0mieM 1 apXxuBaToOpoB COOOLIEHUN MpenocTaBisieTcs HHTepdeic 1ocTyna K peaau3auu
MCXaHHU3Ma apXUBUPOBAHUA B MOYJIAX.

OOwexT apxuBaropa 3HaueHMH (TVArchivator) comepXUT KOHKPETHYI peaIu3alMio XpaHWINIIA
3HayeHud. B oOmem i apXuBaTOpPOB 3HAYCHHMH MpenocTaBiseTcs MHTepdelc MocTyma 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.

API cuctembr OpenSCADA 25



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 — nacCUBHBIN peXUM cOOpa JAHHBIX, HCTOYHUK CAMOCTOSITENILHO TIOMEIIAaeT JaHHbIC B
apxuB;
* PassiveAttr — maccuBHBIN pexxuM cOOpa JaHHBIX y aTpuOyTa mapaMerpa, aTpuOyT mapameTpa
CaMOCTOSITENIFHO MTOMEIIAET IaHHBIE B APXUB;
* ActiveAttr — axTUBHBIM pexxuM cOOpa JaHHBIX y aTpuOyTa mapameTpa, aTpuOyT mapameTpa
MEPUOANYECKU OTPAITUBACTCS MOACUCTEMON « ApPXUBEIY;

IIy0am4uHbIe METOBI:
o TVArchive( const string &id, const string &db, TElem *cf el ); -- IHUIManu3upyrOnui KOHCTPYKTOP
apxuBa. ['ne <id> -- unentudukarop apxuBa, <db> -- Bl ana xpanenus u <cf el> -- crpykrypa b/l
apXUBOB 3HAYECHU.
* const string &id( ), -- UneaTudukarop apxusa.
* string name( ), -- Ims apxuBa.
» string dscr( ), -- Onucanue apxuaa.
» SrcMode srcMode( ); -- Pexxum cBSI3bIBaHHS C HCTOYHUKOM JaHHBIX.
* string srcData( ); -- IlapameTpbl UCTOYHMKA JAaHHBIX, B CIy4ae peXHMa JIOCTyNa K MapaMeTpy 3TO
ajipec mapameTpa.
* bool toStart( ), -- IlpuznHak: "3amyckarb apXuB MPH BKIIOYCHUN".
* bool startStat( ), -- Cocrostuue: "ApxuB 3amyiieH".
* string DB( ), -- Anpec B/l apxuBa 3HaueHHUH.
» string thl( ); -- Tabnuua b/l apxuBa 3HaYECHUH.
string fullDB( ), -- Tlonnoe ums tabnuubl bl apxuBa 3HaueHUi.
* long long end( const string &arch = BUF ARCH NM ); -- BpeMmsi OKOHYaHHUs apXWBa B IICJIOM
(arch="") unu ykazanHoro apxuBaropa, oydepa (arch="<bufer>").
* long long begin( const string &arch = BUF ARCH NM ), -- Bpems Hauana apxusa B 1iesiom (arch="")
WU YKa3aHHOTO apxuBaTopa, 0ydepa (arch="<bufer>").
* long long period( const string &arch = BUF ARCH NM ), -- IlepuoauuHocTs Oydepa apxuBa UM
YKa3aHHOTO apXuBaTtopa (MUKPOCEKYH]I).
* TFld::Type valType( ); -- Tunt apXuBUpPyeMOTO 3HAUCHHUS.
* bool hardGrid( ), -- icnonb30BaHue *ECTKOM ceTKU B Oydepe apxupa.
* bool highResTm( ); -- Hcnonp30BaHuE BBICOKOTO pa3pelieHUs BpeMeHH B Oydepe apxuBa
(MHMKpPOCEKYH/IbI).
* int size( ), -- Pazmep Oydepa apxuBa (eTUHUIIBI).
* void setName( const string &inm ), -- YcTaHOBKa UMEHH apXHBa.
* void setDscr( const string &idscr ); -- YcTaHOBKa OIMCAHUs apXUBa.
* void setSrcMode( SrcMode Vi, const string &isrc = "" ); -- YcTaHOBKa peKHMMa CBS3BIBAHUS C
UCTOYHUKOM JIaHHBIX.
* void setToStart( bool vl ); -- YcTaHoBKa npu3HaKa: "3amyckarh apXuB IPU BKIIOYCHUH "
* void setDB( const string &idb ); -- YcraHoBka aapeca b/ apxuBa 3HaueHuil.
* void setValType( TFld::Type vl ); -- Y cTaHOBKA THUIIa apXUBUPYEMOT'O 3HAYCHHUSI.
* void setHardGrid( bool vl ); -- Y cTaHOBKa HCIIOIB30BaHMS )KECTKOM CETKH B Oy(epe apxuBa.
* void setHighResTm( bool vl ); -- YcTaHOBKAa HCHOJB30BAHUS BBICOKOTO DPAa3peIICHUS BPEMEHH B
Oydepe apxuBa (MUKPOCEKYH]IBI).
* void setSize( int vl ); -- YcTaHoBKa pa3mepa Oydepa apxuBa (eJUHHUL).
* void setPeriod( long long vl ); -- YcranoBka nepuonaHocTy Oydepa apxuBa.
* void start( ), -- 3amyck apxuBa.
* void stop( bool full del = false ); -- OcTaHOB apXuBa, C MOJHBIM yHaneHueM <full del>.
* TVariant getVal( long long *tm = NULL, bool up ord = false, const string &arch = "", bool
onlyLocal = false ); -- 3anpoc oHOTO 3HAa4YEHHUs 3a BpeMs <fm> W NPU3HAKOM INPHUTATHBAHUSA 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

API cuctembr OpenSCADA 27



ycraHaBunuBaetcsi <onlyLocal>.

* void getVals( TValBuf &buf, long long beg = 0, long long end = 0, const string &arch = "", int limit =
100000, bool onlyLocal = false ); -- 3anpoc kagpa 3HaueHU <buf> 3a Bpems 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
JIOKAJIbHBIX apXHBOB, 0€3 KOMIIEHCAIIMA NPOOETOB apXWBOB M3 PE3EPBHBIX CTAHIIHMHA, YCTaHABIMBACTCS
<onlyLocal>.

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

* void getActiveData( ); -- OmnpocuTh HUCTOYHHUK JaHHBIX. VCmoib3yercss MOICUCTEMOW ISt
MIEPUOTUIECKOTO cOOpa TAaHHBIX AaKTHBHBIMH apXUBAMH.

* void archivatorList( vector<string> &ls ); -- Clucox apXuBaTOpOB, KOTOPIMH OOCITy’)KHBAETCS apXUB.
* bool archivatorPresent( const string &arch ); -- IlpoBepka apxuBaropa Ha OOCITY)KHBaHHUE TAHHOTO
apxuBa.

* void archivatorAttach( const string &arch ); -- IlogkmoueHrne TaHHOTO apXWBa HAa OOCITYXKHUBaHHE
yKa3aHHBIM apXHBATOPOM.

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

* void archivatorSort( ); -- CopTupoBKa O0OCITY)XHMBAIOIINX apXWBATOPOB B TOPSIKE YXYyIIICHUS
Ka4yecTna.

* string makeTrendImg( long long beg, long long end, const string &arch, int hsz = 650, int vsz = 230 ),
-- @opmupoBanue nzodpaxenus (pdf) Tpenna 3a yka3aHHBI NMPOMEXKYTOK BpeMeHH <beg>, <end> u
yKa3aHHOTO apxXuBaTopa <arch>.

* TArchiveS &owner( ), -- [logcucrema "ApxuBbl" - Biajeel apx1uBa 3HaYCHUH.

5.3. O0bekT O0ydepa 3nauyennii (TValBuf)

‘HacneuyeTcn: ‘T VArchive ‘

[IyOoauuHbIe METOABI:
* TValBuf( ); -- Uauumnanuzarop Oydepa ¢ ycTaHOBKaMH 10 YMOIYAHHIO.
* TValBuf( TFld::Type vip, int isz, long long ipr, bool ihgrd = false, bool ihres = false ); --
WNuunnmanuzarop Oydepa ¢ yka3aHHBIMU TapaMETPaMH.
* void clear( ); -- Ounctka Oydepa.
» TFld::Type valType( ); -- Tun 3HaueHus, XpaHuMoro oyhepom.
* bool hardGrid( ); -- Pabota Oydepa B pekuMe KECTKOU CETKH.
* bool highResTm( ), -- Pabota Oydepa B pe’)kuMe BpeMEHH BBICOKOTO pa3penieHus: (MUKPOCEKYH/IBI).
* int size( ), -- MakcumainbHbIi pazmep Oydepa (eneHui).
* int realSize( ); -- Peanbublit pazmep Oydepa (eaeHwuir).
* long long period( ), -- llepuoguunocth 3Ha4YeHuit B Oydepe (MukpocekyHa). Ecnu nepuoaudHoCcTh
HyJneBas To Oydep GyHKIIMOHHPYET B peKUME CBOOOAHOTO JOCTYIIA.
* long long begin( ), -- Bpems Hauana 6ydepa (MUKpOCEKYH).
* long long end( ); -- Bpems okoHuanus 0ydepa (MUKPOCEKYH).
* bool vOK( long long ibeg, long long iend ), -- IlpoBepka Hamnuus 3Ha4eHU B Oydepe 3a yKa3aHHBIN
MIPOMEXYTOK BpEMEHH OT <ibeg> 1o <iend>.
* void setValType( TFld::Type vl ); -- YcraHOBKa TUTIA 3HAYCHUSI XPaHUMOTO Oydepom.
* void setHardGrid( bool vl ); -- YcTaHOBKa peKUMa KECTKON CETKH.
* void setHighResTm( bool vl ); -- VYcraHoBKa peXumMa BpPEMEHH BBICOKOTO pa3peuieHUs
(MUKPOCEKYH/IbI).
* void setSize( int vl ); -- YcraHoBka pa3mepa 0ydepa (eneHurr).
* void setPeriod( long long vl ); -- Y craHOBKa IEpHOMYHOCTH 3HAYCHUH B Oydepe (MUKPOCEKYHT).
* virtual void getVals( TValBuf &buf, long long beg = 0, long long end = 0 ), -- 3anpoc kaapa 3HaUECHUI
<buf> 3a BpeMms 0T <beg> no <end>.
* virtual string getS( long long *tm = NULL, bool up ord = false ); -- 3anpoc 3Ha4eHHS] CTPOKOBOTO
THUTA 32 BpeMsl <{m> U MPU3HAKOM MPUTITUBAHUSA K BepXy <up ord>.
* virtual double getR( long long *tm = NULL, bool up ord = false ); -- 3amnpoc 3Ha4YCHHS
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BEILIECTBEHHOI'O THIIA 32 BpeMsl <fm> U NMPU3HAKOM IPUTITUBAHUS K BEpXYy <up ord>.

* virtual int getl( long long *tm = NULL, bool up ord = false ); -- 3anpoc 3Ha4e€HHsI 1IEJIOTO THIIA 3a
BpeMs <tm> W NPU3HAKOM NPUTATUBAHUA K BEpXy <up ord>.

* virtual char getB( long long *tm = NULL, bool up ord = false ); -- 3anpoc 3Ha4€HUs JIOTHYECKOTO
TUMA 32 BpeMsl <{m> U IPU3HAKOM MPUTITUBAHUA K BepXy <up ord>.

 virtual void setVals( TValBuf &buf, long long beg = 0, long long end = 0 ); -- YcraHoBKa Kazpa
3HaYeHHUH U3 <buf> 3a Bpemst oT <beg> no <end>.

* virtual void setS( const string &value, long long tm = () ); -- YcTaHOBKa 3HaUYEHUSI CTPOKOBOTO THUTIA C
BpEeMEHEM <im>.

* virtual void setR( double value, long long tm = (0 ); -- YcTaHOBKa 3HAYEHHUS BEIIECTBEHHOTO THUIIA C
BpEMCHEM <fm>.

* virtual void setl( int value, long long tm = () ); -- YcTaHOBKa 3HAYEHHUS IEJIOTO THUIA C BPEMEHEM
<tm>.

* virtual void setB( char value, long long tm = (0 ); -- YcTaHOBKa 3Ha4€HUs JIOTMYECKOTO THIIA C
BpEMCHEM <fm>.

3amunéHHbIe METOABI:

* void makeBuf( TFld::Type v_tp, int isz, long long ipr, bool hd grd, bool hg res ); — Ilepeco3ganue
Oydepa a1 yKa3aHHBIX TAPaMETPOB.

5.4. Monyabnblii 00bekT THNA apxuBaTopa (TTipArchivator)

Hacnenyer: |TModule.

Hacaenyercs: KopHeBbIME 00bEKTaMU MOAYJIEH MOJACUCTEMBI « APXUBBI.

I[Iy6an4uHbIe METOBI:

* void messList( vector<string> &list ); — Cnucok apXuBaTOPOB COOOIICHHH.

* bool messPresent( const string &iid ); — IIpoBepka Ha HaTMYKHE YKA3aHHOTO apXUBATOPa COOOIIECHUIA.
* void messAdd( const string &iid, const string &idb = "**" ); — JloGaBieHune apxuBaTopa
COOOILIEHUIA.

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

* AutoHD<TMArchivator> messAt( const string &iid ); — IloaxknroueHNE K apXHUBaTOPy COOOIIICHUA.
* void valList( vector<string> &list ); — CHUCOK apXHBaTOPOB 3HAUCHUH.

* bool valPresent( const string &iid ); — IlpoBepka Ha HATMYNE YKA3aHHOTO apXUBaTOPa 3HAYCHUI.

* void valAdd( const string &iid, const string &idb = "*.*" ); — JlobaBieHne apXxuBaTopa 3HAUCHHH.
* void valDel( const string &iid, bool full = false ); — Y nanenue apxuBaTopa 3HAUCHHIA.

* AutoHD<TVArchivator> valAt( const string &iid ); — IloaxitoueHue Kk apXxuBaTopy 3HaUCHUH.

» TArchiveS &owner( ); — lloncucrema « ApXUBBD — BJIaJI€JICI] TUIIA apXHUBATOPA.

3amuméNHbIe METOADI:
* virtual TMArchivator *AMess( const string &iid, const string &idb ); — MoaynbHBIA METO CO3/IaHHE
apXuBaToOpa COOOIICHUA.
* virtual TVArchivator *AVal( const string &iid, const string &idb ); — MonaynabHBII METOJ CO31aHHE
apXuBaTOpa 3HAYCHHIA.
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5.5. OobexT apxuBaTopa coodmenuii (TMArchivator)

Hacaenyer: |TCntrNode, TConfig
Hacaenyercsi:  O0beKTaMu apXrUBaTOPOB 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( ); — Unentuduxatop apxusaropa.

o string workld( ),
* string name( ),
* string dscr();

Pabounii upeHTHPHUKATOP, BKIFOYACT UM MOJTYJIS.
Nwms apxuBaropa.
Ornucanue apxuBaTopa.

* bool toStart(); — llpuszHak «3amycKkaTh apXuBaToOp».

* bool startStat( ); — CocTOsSTHHE apXUBATOPa «3aIyIIECH».

» string &addr( ); — AIpec XpaHWUIHIIA apXUBATOPA.

* int &level('); -- YpoBeHb COOOLIECHNH, 0OCTYKHBAEMbIX apXHUBATOPOM.
* void categ( vector<string> &list ); -- Kareropum (mabioHBI) COOOIIEHUH, OOCTYKUBAEMBIX

apXUBaTOPOM.

* 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 ); -- YcTaHOBKA ONKCAHUSI apXUBATOPA.

void setToStart( bool vl ); — Y cTanoBKa npu3Haka «3arycKaTb apXuBaTop».

void setAddr( const string &vl ); — YcTaHOBKa ajjpeca XpaHWIHINA apXHUBATOPA.

void setLevel( int lev ); -- YcTaHOBKa YpOBHS COOOIIEHUH, 00CTY’KMBAEMBIX apXHBATOPOM.
void setDB( const string &idb ); — ¥YcranoBka aapeca bJl apxuBaropa.

* virtual void start( ); — 3amyck apxuBaropa.
* virtual void stop( ); — OcTaHoB apxuBaropa.
* virtual time t begin( ); — Hauano apxuBa JaHHOTO apXHUBaTOpA.

* virtual time_t end();

Konen apxuBa JaHHOTO apXHUBaToOpa.

* 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 =

nn
i)

char level = 0 ); — IlomyuuTh coOOIIeHNUS U3 apXHBa JAHHOTO apXHBaTOpa JJi YKa3aHHBIX MapaMeTpoOB

¢uibTpa.

» TTipArchivator &owner( ); -- Tun apxuBaTopa — BiaJelel] apXuBaTopa COOOIICHH.

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)

Hacaenyer: |TCntrNode, TConfig
Hacaenyercsi: O0beKTaMu apXUBAaTOPOB 3HAYCHUH MOJTYJICH MOJACUCTEMBI « APXUBBI.

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 apxuBaropa — Biajesel] apXUuBaTopa 3HAYCHUH.

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)

‘HacnenyeTcm ‘O6’beKTaMI/I apXMBaTOPOB 3HAYEHUN MOJyJIEN MOJICUCTEMBI «APXUBBIY.

IMy0au4HbIE METOABI:

o TVArchEl( TVArchive &iachive, TVArchivator &iarchivator ); -- THUIIManU3UPYOMHH KOHCTPYKTOP
JUTSL CBSI3U apXuBa <iachive> ¢ apxuBaTtopoMm <iarchivator>.

* virtual void fullErase( ), -- IlonmHoe ynaneHue 3JIeMeHTa.

* virtual long long end( ), -- Bpemst KoHIIa JaHHBIX (MUKPOCEKYH/IbI).

* virtual long long begin( ); -- BpeMs Hauana JaHHBIX (MUKPOCEKYH]IbI).

* long long lastGet( ), -- Bpems nociennero copoca JaHHbIX U3 Oydepa B XpaHWIHUIIIE.

» TVariant getVal( long long *tm, bool up _ord, bool onlyLocal = false ); -- 3anpoc 3HaueHUs 3a 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
KaJipa 3HaueHUH <buf> 3a BpeMs oT <beg> 10 <end>, ¢ ykazaHUEM 3aIlpoca TOJHKO JOKAILHOTO apX1Ba
B <onlyLocal>.

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

» TVArchive &archive( ), -- ApxuB 371eMeHTa.

* TVArchivator &archivator(); -- ApxuBatop 3J1€MeHTa.

[yoauunble aTPUOYTHI:
* long long prev_tm; -- Bpems npeapiaymero 3HaueHus. Vicnonb3yeTcst Ui yepeTHeHUs.
* string prev_val; -- llpeasinyniee 3nauenue. Mcnonb3yerces 1s ycpeIHeHUSI.

3amuméHHble METOBI:
* virtual TVariant getValProc( long long *tm, bool up _ord ); -- ®ynkuus o6pabOTKH 3ampoca OJHOTO

3HAYCHUS U3 apXUBa.
* virtual void getValsProc( TValBuf &buf, long long beg, long long end ); -- ®ynkums oOpabOTKH

3arpoca MOJAyJIeM Ha TOJTy4YeHHe TaHHBIX.
* virtual void setValsProc( TValBuf &buf, long long beg, long long end ); -- ®ynxuus oOpabOTKH

3arpoca MOAYJIEM Ha YCTaHOBKY JaHHBIX.
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6. Iloncucrema «Tpancmopre (TTransportS)

IToncucrema «Tpancnopte» npexacrasieHa oObekToM TTransportS, KOTOpBI COAEPKUT Ha YpOBHE
MOJICHCTEMBI MOYJIbHBIE 00BEKTHI TUTIOB TpaHcopToB T TipTransport. Kaxkabrit Tvm TpaHcmopTa COAEp>KUT
00bexThl Bxomaumx TTransportln u umcxomsmmx TTransportOut TtpancmoproB. OOmas 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
MHULNAAJIU3ALUN CTPYKTYPBI.
* string user open, -- [lonb30Barenb, CO3aBIIMIA 3aMUCh PO BHEUTHUI XOCT/CTAHITHIO.
* string id; — VIneHTHduKaTop BHEITHETO XOCTa/CTAHIIHH.
* string name; — VIMS BHELLIHETO XOCTa/CTAHIIUH.
* string transp;, — TpaHCTIOPT, UCTIONB3YIOIIMIACS IJIsl TOCTYIIA K BHEITHEMY XOCTY/CTaHIINH.
* string addr; — Appec Ans TpaHCHOpPTa, KOTOPBIA HCHOIB3YETCS ISl IOCTyNa K BHEUTHEMY
XOCTY/CTaHLIH.
* string user; — Ilonp30BaTeNlb BHEITHETO XOCTA/CTAHIIUU.
* string pass, — lIlaponb Monb30BaTeNsl BHEIIHETO XOCTa/CTaHIUH.
* bool link ok; — Ilpu3nak «CBs3b C BHEITHUM XOCTOM/CTaHIIMEH YCTAHOBJICHA.

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 ); -- YcranoBka npusHaka - "OToOpaxaTb CHCTEMHBIE XOCTHI'".
* 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 = "" ), —

Coznanne — 3ampoc UCXOMASIIEr0 TPAaHCTIOPTA Al 00CTYKUBAHUSI BHEITHETO X0cTa <host™> ¢ mpeQuKcom
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 MOJCUCTEMBI.

* 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)

Hacaenyer: |TModule.
Hacanenyercsi: KopHeBbIMU 00BeKTaMU MOYJIEH MOACHCTEMBI « 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 « TpancnopThl» — Biajeliel] TUIIOM 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)

Hacaenyer: |TCntrNode, TConfig.
Hacnenyercsi: |(O0bekTaMH BXOIAIIMX TPAHCIIOPTOB MOJIYJICH moacucTeMbl « TpaHCIIOPTHD.

Iy0au4HbIE METOABI:
» TTransportln( const string &id, const string &db, TElem

KOHCTPYKTOP.
* const string &id( ); — Unentuduxatop TpaHcnopra.
* string workld( ); — Tlonuelil uaeHTHPUKATOP, BKIIOYAs HISHTU(PUKATOP MOIYIIA.

*el ); — VIHUIMATU3HPYIOUUN
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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)

Hacaenyer: |TCntrNode, TConfig.
Hacuenyercsi: | O0BEKTaMH UCXOIAIINX TPAHCIIOPTOB MOYJIeH TOACUCTEMBI « TpaHCIIOPTHIY.

[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 messlIO( const char *obuf, int len_ob, char *ibuf = NULL, int len_ib = 0, int time = 0, bool
noRes = false ); — OtnpaBka JTaHHBIX Yepe3 TPAaHCHOPT. Bpems oxunmanus <time> COCTUHEHUS
yKa3bIBAETCs B MIJIMCEKYHIaX. <noRes> UCIONb3yeTCs MPOTOKOIAMU JJIi MOHOIIOJIBLHOTO OJIOKHPOBAHUS
TPaHCHIOPTa Ha BpeMsi pabOThI C HUM U UCKIIIOUEHHs COOCTBEHHOI OJOKHPOBKU (DYHKIIHEH.

[Monublit nneHTH(UKATOP, BKIIOYAS HICHTU()UKATOP MOIYIIA.
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* void messProtlO( XMLNode &io, const string &prot ); — OTtnpaBka naHHbIX B JiepeBe XML <in>
yepe3 TPaHCIOPT, UCIOJIB3YS TPAHCIOPTHBINA MIPOTOKON <prot>.
» TITipTransport &owner( ); — Tun TpancnopTa — BiIaaeel] HCXOAALUM TPAHCIIOPTOM.

3amuménnbie aTpUOyTHI:
* bool run_st; — IlpusHak «3amymieH».
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7. Iloacucrema “IIpoTOKO0JIbI KOMMYHHUKAIIMOHHBLIX HHTEpPdeiicoB”
(TProtocolS)

[Toncucrema «IIpoTOKOIBI KOMMYHHKAIIMOHHBIX HHTEpdeiicoB» mpeacraBieHa o0ObekToM TProtocolS,
KOTOPBIM COJEP)KUT HA YPOBHE IOJICHUCTEMBI MOJYJbHBbIE OOBEKTHI OTIENBHBIX MpOTOKONOB 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)

Hacaenyer: TModule.
Hacaenyercsa: KopueBbiMH 00bekTaMu Moayiel nmoacucteMsl «IIpoTokoms.

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)

Hacaenyert: TCntrNode.
Hacaeayercs: |O6bekTaMu ceaHca BXOASIIETO IPOTOKOJIA MOAYJel moacucTeMbl «[IpoToKob.

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( ), -- IIpoTokon — BIajenel BXOAAIIETO ceaHca.
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8. Iloacucrema “Iloab3oBarenibekue narepdencor” (TUIS)

[Toncucrema «Ilonb3oBatensckue naTEpdEiich» npeacrasieHa o0bexToM TUIS, KOTOpBIN cOmEpKUT Ha
YPOBHE MOJICUCTEMBI MOTYJIbHBIE OOBEKTHI MOJIb30BaTeIbCKHX HHTEpGeticoB TUI.

8.1. O6bexT noacucremn! «Iloab3oBarenbckue untepdeiicsn> (TUIS)

‘Hacnez{yeT: ‘TSubSYS. ‘

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

* AutoHD<TUI> at( const string &name ); — IlogkimtoueHne K MOAYJIIO TOJIb30BATEIHLCKOTO
uHTepdeiica.
* static bool icoPresent( const string &inm, string *tp = NULL ); — IlpoBepka Ha HaaW4usi UKOHKHU

<inm> B CTaHJIApTHOW JupekTopuH. VM MKOHKM yKa3blBaeTcsi Oe3 pacumpeHus. Pacimmpenue/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" ); -- IlonHBIA TyTh K HMKOHKE,

BKJII0Yast pabouyro TUPEKTOPHIO.

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

Hacnenyer: |TModule.
Hacaenyercs: [ KopHeBbiMH 00BeKTaMu MOJyJIei mojcucTeMbl «Ilob3oBaTenbckue HHTEp(Enchn.

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 «CnenuanbHble» mpenctaBieHa oObekToM TSpecialS, KOTOpBI COAEPKUT Ha YpPOBHE

MOJICKCTEMBI MOJYJIbHBIE OOBEKTHI crieruanbHbIX TSpecial.

9.1. O6bekT noacucremnl «Crnennaiabubie» (TSpecialS)

‘HacneﬂyeT: ‘TSubSYS. ‘

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

9.2. Moayabnblii 00beKT cnenuaibHbIX (TSpecial)

Hacnenyer: |TModule.
Hacaeayercs: |[KopHeBbIMU 00bEKTaMH MOAYJEH moacucTeMbl « CrieUaTbHBIC).

3amuiéHHbie aTPUOYThHI:
* bool run_st; — IlpusHak «Moyib 3amyIeH.
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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 ); -- YnajeHue Nonb30BaTelsA <name> C
BO3MO>KHOCTBIO TIOJTHOTO yaaleHus: <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 ); -- YnaneHue Trpynmsl IMOJIb30BaTENCH
<name> ¢ BO3MOXHOCTBIO TIOJTHOTO yaaneHus: <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( ); -- llogcucrema «be30macHOCTb - Blaesel] IPYIIIbI T0JIb30BaTeNeH.
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11. Iloacucrema “Ynpapiaenune moayasamu’ (TModSchedul)

[Toncucrema «Ynpasienue MOayIsMu» npeactasieHa oobextoM TModSchedul.

[ToacucreMa CONEP)KUT MEXaHU3M  YIPABICHHS MOAYJISMH, COACPKAIIMXCS B Pas3aeiiseMbIX
oubIMoOTEKAX.

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

JanHbIe:
Crpykrypa nadopmanuu o pazaensemon ononmoreke (struct — TModSchedul::SHD):
* void *hd; -- 3aronoBok paznensemoii 6udarorexu (eciu NULL, To 6uGnnoTeka 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

MIEPHOANYHOCTh paBHA HYJIb, TO IIPOBEPKa Oy/IeT OTKIIFOYCHA.

* void subStart(); — 3aImyck MOJICUCTEMBI.

* void subStop( ); — OcTaHOB NOJICUCTEMBI.

* int loadLibS( ); -- 3arpy3ka pasuensieMbIXx OMOIMOTEK W WHMIMAIW3aIs MojayJei. Bo3pariaer
KOJIMYECTBO 3arpyKEHHBIX MOTyJEH.

* SHD &lib( const string &name ); — Ilonyuenne oObeKTa pa3aesieMo OUOINOTEeKN <name>.

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

* int libLoad( const string &path, bool full ); -- 3arpy3ka pa3aenseMbIXx OHOTUOTEK 110 YKa3aHHOMY ITyTH
<path>. Bo3Bpaiaet KOJIM4eCTBO 3arpy>KEHHBIX MOIYJICH.

* void libAtt( const string &name, bool full = false); -- TlogxiaroueHHe YKa3aHHOW pa3aeisieMOi
oubmmoTeke <name>.
* void libDet( const string &name ); — OTKIIOYeHHE pa3AeNsseMoil OMOINOTeKN <name>.
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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
BKJIIOYAIOTCS B OOBEKTHOE JiepeBo, (hopMUpys OOBEKTHYIO MOJeNb cUcTeMbl. Vcnosnb3oBanue (yHKIUN
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 BBIYHCIICHHUS B 00BEKTE, HACIEIYIOIIEM €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)
Hacaeayer: |7CntrNode

MonynsMu U y3aMu CUCTEM, COJIEPKalIUMH (PYHKIMU [Tl MyOIUKaluu 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 ), -- Tlonydenne uneHTudukraTopa napamerpa GyHkuu <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;
* JO::Boolean — mOrnyecKuii;
* [0::0bject — 0OBEKT.

®maru mapametpa (enum — [O::IOFIgs):
* 10::Default — pexxum 1o yMOJIYaHHIO (BXON);
* [O::Output — BBIXOS;
* [O::Return — BO3BpATr.

[Iy6auyHbIEe METOABI:
» [O( const char *id, const char *name, 10::Type type, unsigned flgs, const char *def = "", bool hide =
false, const char *rez = "" ); — VIHMIManu3upyomui KOHCTPYKTOP.
* [0 &operator=( 10 &iio ); — KonupoBaHue napameTpoB (QyHKIIHH.
* const string &id( ); — W nentnduxarop napamerpa QyHKIIUH.
* const string &name( ); — Jlokanu3oBaHHOE UM MapameTpa QyHKIUH.
* const Type &type( ); — Tun napamerpa QyHKIIHH.
* unsigned flg(); — ®naru mapamerpa QyHKIIHH.
* const string &def( ); — 3HaueHNE MO YMOITYAHUIO.
* bool hide( ); — Ilpuznak — «CKpbITO».
* const string &rez( ); — Pe3epBHOe cBOICTBO MapameTpa (QyHKIHH.
* void setld( const string &val ); — YcTaHOBHUTH uneHTHPHUKATOP B <val>.
* void setName( const string &val ); — Y CcTaHOBUTb UMS B <val>.
* void setType( Type val ); — YcTaHOBUTD TUII B <val>.
* void setFlg( unsigned val ); — YctaHoBuTh ¢aru B <val>.
* void setDef( const string &val ); — Y CcTaHOBUTbH 3HAUEHUE 110 YMOIUYAHUIO B <val>.
* void setHide( bool val ); — Y cTaHOBUTH/CHSITH Mpu3HAK — « CKPBITOY.
* void setRez( const string &val ); — Y CTaHOBUTb pe3epBHOE CBOICTBO B <va/>.
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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( ); -- [lonb30Barenb, OT UMEHU KOTOPOTO UCIIONHSACTCS (YHKITHS.
* const string &vfName( ); -- Umst 00beKTa 3HAUCHU.
* bool blk('), -- Ilpu3nak - "baokupoBaHue U3MEHEHHUH TapaMeTpoB QyHKIHH'".
* bool dimens('); -- Ilpu3Hak - "V3MepsATh BpeMsi BBIYHUCICHUS "
* bool mdfChk( ); -- Ilpuznaxk - "IIpoBepka aTpuOyTOB Ha MOoaU(UKAIIAIO".
* void setUser( const string &iuser ); -- YCTaHOBUTH IOJb30BaTeNs, OT MMEHH KOTOpOro Oyzaer
WCTIONTHATCS (DYHKITHSL.
* void setVfName( const string &nm ); -- Y CTaHOBUTb UMs O0BEKTA 3HAYECHUHN B <nm>.
* void setDimens( bool set ) -- YcraHOBKa/cOpoc <sef> mpuzHaKa - «/3MepsATh BpeMsi BBIYHCICHUS.
* void setMdfChk( bool set ); -- craHoBka/cOpoc <set> mnpu3Haka - "lIIpoBepka arpuOyTOB Ha
Moaudukamnmo".
* void ioList( vector<string> &list ); -- Ciucox napameTpoB QyHKIUN <list>.
* intiold( const string &id ), -- Ilony4yeHue uHaeKca napamerpa <id>.
* int ioSize( ), -- O011€€ KOIMUYECTBO NMapaMETPOB.
» [0::Type ioType( unsigned id ); -- Tun napametpa <id>.
* unsigned ioFlg( unsigned id ); -- ®naru napamerpa <id>.
* bool ioHide( unsigned id ); -- [lpuznak napametpa <id> - «CKpbIT».
* bool ioMdf( unsigned id ), -- Ilpuznak napametpa <id> - «MoaupuuupoBan».
» string getS( unsigned id ); -- [lomy4unTs 3HaueHue (CTpoka) mapamerpa <id>.
* int getl( unsigned id ), -- [lonyauts 3HaueHue (11e70€) MapameTpa <id>.
* double getR( unsigned id ), -- IlonmyunTb 3HaUeHHE (BEIIECTBEHHOE) MapamMmeTpa <id>.
* TVarObj *getO( unsigned id ); -- [lony4uuTs 3HaUueHHE 00bEKTa apameTpa <id>.
* bool getB( unsigned id ), -- Ilony4uutb 3HaUEHUE (JTOTUUECKOE) apameTpa <id>.
* void setS( unsigned id, const string &val ); -- YcTaHOBUTb 3HaUeHHE <va/> (CTpoka) mapamerpa <id>.
* void setl( unsigned id, int val ); -- YcTaHOBUTb 3HaueHUE <val> (1enoe) napamerpa <id>.
* void setR( unsigned id, double val ); -- YcTaHOBUTH 3HaueHUE <va/> (BEIIECTBEHHOE) MapaMeTpa
<id>.
* void setB( unsigned id, bool val ); -- YcTaHOBUTb 3HaUeHUE <val> (JIorMYecKoe) mapamerpa <id>.
* void setO( unsigned id, TVarObj *val ), -- YcraHOBHUTH 3HaueHUE <val> oObekTa mapamerpa <id>.
* virtual void calc( const string &user = "" ); -- BBIYUCIUTH OT WUMEHU TOJB30BATENS <user> WUIU
MOJIb30BATEIsI, YCTAHOBJICHHOTO paHee.
* double calcTm( ); -- Bpems BBIYUCIICHUS.
* void setCalcTm( double vl ); -- Ununnanu3aiusi BpeMEHU BBIYUCIICHHS 3HaUCHUEM <v/>.
» TFunction *func( ); -- CBsi3aHHas QyHKIIHS.
* void setFunc( TFunction *func, bool att_det = true ); -- CBsi3aTh ¢ yKa3aHHOU QyHKIHEH <func>.
* virtual void prelOCfgChange( ), -- Bb13pIBaeTcs nepe; "3MEHEHHUEM KOH(UTYpaIIiH.
* virtual void postlOCfgChange( ), -- BbI3pIBaeTcsl mociie U3MeHeHus! KOHQUrypauuu.
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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
uHbopMalmio o0 3JeMEeHTax, WX THUIaX, pa3Mepax M OCTaJbHBIX Mapamerpax. MHbopmanuu B gaHHON
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)

Hacaenyer: |TValElem

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

IMy0au4HbIE METOABI:

* TConfig( TElem *Elements = NULL ),; -- UHUIIMamu3UPYIOIUHA KOHCTPYKTOP.

» TConfig &operator=( TConfig &cfg ), -- KonupoBanue u3 <cfg>.

* void cfgList( vector<string> &list ); -- CHUCOK 3JIeMEHTOB <[is{>.

* bool cfgPresent( const string &n_val ); -- IIpoBepka Ha HalIu4ue deMeHTa <n_val>.
TCfg &cfg( const string &n_val ); -- Tlonydenue snemenTa <n_val>.
» TCfg *at( const string &n_val, bool noExpt = false ); -- Ilonmyduenue ykaszarens Ha dJeMEHT <n_ val>.
B ciydae oTcyTCcTBUS d7eMEHTa TEHEPUPYETCS MCKITIOYCHHE WIIH BO3BpAIACTCs HYJICBOW yKa3aTelb MPHU
YCTaHOBKE <noExpt>.
* void cfgViewAll( bool val = true ); -- Y craHOBKa/CHATHE TIPU3HAKA BUANMOCTH JIJIsl BCEX JIEMEHTOB.
* void cfgKeyUseAll( bool val ); -- YcraHOBKa/CHATHE TPH3HAKA WCIOIH30BAHUS KIIOYA IS BCEX
AJIEMEHTOB.
* TElem &elem( ); -- Ictionb3yemast CTPYKTYpa.
* void setElem( TElem *Elements, bool first = false ); -- Ha3nauenne cTpykTyphl B <Elements>.
* void cntrCmdMake( XMLNode *fld, const string &path, int pos, const string &user = "root", const
string &grp = "root", int perm = 0664 ); -- ®opmupoBanre WHOOPMAITMOHHOTO OTMHCAHUS 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 ); -- OOpaborka 3ampocoB uHTepdeiica ynpasienus OpenSCADA k
3JIeMEHTaM KOH(UTypauuu.
* bool noTransl( ), -- llpuznak: «He BBIMOTHATH TPAHCIALHNIO COOOIIEHUH TipH pabote ¢ BJI».
* void setNoTransl( bool vl ); -- YcTaHOBKa MpU3HAKa BHITOJIHEHUS TPAHCISAIUN COOOIICHUH.

3amunéHHbIe METOALI:
* virtual bool cfgChange( TCfg &cfg ); — BbI3bIBaeTcs B Cilyuae U3MEHEHUS COACPKUMOTO AJIEMEHTa
KoH(pUrypammm.
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13.2. Slueiika nannbix (TCfg)

Jlannbie:

Homnonaurensubie ¢naru k TFId (enum — TCfg:: AttrFlg):
* TCfg::TransltText — nepeBOANTH TEKCTOBBIC TIEPEMEHHBIC 3aITHCH.
* TCfg::NoVal — He oTpaxkaTb 37€MeHT Ha 3HaueHue oobekTa TValue.
* TCfg::Key — KITI04YEBOE TIOJIC.
» TCfg::Hide — atpulyT CKpBIT.

@mnaru 3anpocos (enum — ReqFlg):
* TFld::ForceUse — ®opcupoBaHue yCTaHOBKM (iara WCIOJIB30BAHUS dJEMEHTa TIPHU
YCTQHOBKE €r0 3HAUYEHUSI.

IIy0muHbIe METOBI:

» TCfg( TFld &fld, TConfig &owner ); -- UHUTIMATU3UP YOI KOHCTPYKTOP.

* const string &name( ); -- IMs siaeiiku.

* bool operator==( TCfg &cfg ), -- CpaBHEHHE sSTYECK.

» TCfg &operator=( TCfg &cfg ), -- KonupoBaHue siaeex.

* bool view( ); -- [lpuzHak - «Slueiika Buguma.
bool keyUse( ), -- IlpusHak - «Vcmonb30BaTh KI0D», 11 3anpocoB dataSeek() u dataDel().
* bool noTransl( ); -- llpu3nak «OTKIIOYUTH TEPEBOA» TMPEAHA3HAYEH JUIS OTKIFOYCHHS MEXaHHU3Ma
NepeBo/ia TEKCTOBBIX MEPEMEHHBIX [T JAHHOM 3allMCH Ha BPEMs OJJTHOTO 3aIpoca.
* void setView( bool vw ); -- YcTaHOBKa Npu3HaKa «Sl4eiika BuauMa» B <vw>.
* void setKeyUse( bool vl ); -- YcraHoBKa npu3Haka «/crons30BaTh K09 B <v/>.
* void setNoTransl( bool vl ), -- YcranoBka nmpuzHaka « OTKIIOYUTH TIEPEBOIY.
* TFld &fld( ); -- Kondurypamus sueiku.
o string getSEL( char RqFlg = 0 ); -- TlonmyunuTh 3Ha4eHHE BBHIOOPOYHOTrO THMA C (aramu 3ampoca
<RqFlg>.
* string getS( char RqFlg = 0 ); -- IlonyuuTs 3Ha4eHHE CTPOKOBOTO TUMA ¢ (hraramu 3arpoca <RgFlg>.
* double getR( char RqFlg = 0 ); -- [lony4nTh 3HaYeHWE BEIIECTBEHHOTO TUIA ¢ (hiraramu 3ampoca
<RqFlg>.
* int getl( char RqFlg = 0 ), -- [lony4nTh 3HaYEHUE TIEIIOTO THIIA C (raramMu 3anpoca <RgFlg>.
* bool getB( char RqFlg = 0 ), -- [lonyunTs 3HaU€HUE JIOTUYECKOTO TUIA ¢ ¢iaramu 3anpoca <RqFlg>.
* string &getSd( ), -- [lonyduTh MpsMOIA JOCTYI K 3HAYEHUIO CTPOKOBOTO THIIA.
* double &getRd( ), -- Ilomyanth MpsIMON JOCTYI K 3HAYCHHUIO BEIIECTBEHHOTO THIIA.
* int &getld( ); -- llonyunTh NpsAMON AOCTYI K 3HAYSHMIO LIEJIOTO TUIIA.
bool &getBd( ), -- llomyuanth mpAMON JOCTYI K 3HAYCHHUIO JJOTUIECKOTO THUIIA.
* void setSEL( const string &val, char RqFlg = 0 ); -- YcTaHOBUTh 3Hau€HHE BHIOOPOYHOTO THIA B
<val> ¢ ¢maramu 3anpoca <RgFlg>.
* void setS( const string &val, char RqFlg = 0 ); -- YCcTaHOBUTbH 3HaY€HHE CTPOKOBOTO THMNA B <val> c
¢maramu 3anpoca <RqFlg>.
* void setR( double val, char RqFlg = () ); -- YCcTaHOBUTH 3HAUYCHHE BEIIECTBEHHOTO THMa B <val/> ¢
¢mnaramu 3anpoca <RqFlg>.
* void setl( int val, char RqFlg = 0 ), -- YCTaHOBHUTH 3HAYEHUE 1IEJIOT0 TUIA B <va/> ¢ (iaramu 3ampoca
<RgFlg>.
* void setB( bool val, char RqFlg = (0 ); -- YCTaHOBHUTb 3HaUEHUE JIOTUYECKOTO THIIA B <val> ¢ ¢aramu
3anpoca <RgFlg>.

13.3. O0bekT cTpykTypbl JaHHBIX (TElem)

TTipParam, TControllerS, TTipController, a Takxe MOAYIbHBIMUA OOBEKTAMHU,

Hacaenyercs:
COBMEUIAIOIUMH (DYHKIIMM XpaHEHUSI CTPYKTYPHI.

IMy6anyHbIe METOABI:
» TElem( const string &name = "" ); — VIHUIIManu3anus CTPyKTYpHl C YKa3aHHBIM UMEHEM <name>.
* string &elName( ); — VIMs CTPYKTypHI.
* void fldList( vector<string> &list ); — CHHUCOK sSTY€eK B CTPYKType <[ist>.
* unsigned fldSize( ); — KonnuecTBo siueek B CTPYKType.
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* unsigned fldld( const string &name); — IlomyueHue WHIEKCAa SYCUKH MO €€ HICHTUPUKATOPY
<name>.

* bool fldPresent( const string &name ); — IIpoBepka Ha HATMYUE YKa3aHHOU STYCHKU <name>.

* int fldAdd( TFld *fd, int id = -1 ), Job6asnenne/BcTaBka staeiiku <fld> B mozunuio <id> (-1 —
BCTaBKa B KOHEII).

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

o TFld &fldAt( unsigned int id ); — Ilonydyenue sueitku <id>.

* void valAtt( TValElem *cnt ); — BbI3bIBaeTCs aBTOMAaTHYECKH B CIy4ae MOIKIIOUEHUS CTPYKTYPHI K
XpaHWINIY JAaHHBIX <cnt>.
* void valDet( TValElem *cnt ); — BbI3pIBaeTCSI aBTOMaTH4ECKH B ClTydae OTKIIOYEHUSI CTPYKTYPBI OT

XpaHWwiInia JaHHbIX <cnt>.
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13.4. fAueiixa cTpykrypsbl 1anHbIX (TFI1d)

Jlannbie:
Tun staeiiku (enum — TF1d:: Type):
* TFld::Boolean(0) — noru4yeckuii THIT,
» TFld::Integer(1) — 1eNOYNCICHHBIN THUII;
* TFld::Real(4) — BelieCTBCHHBIN THIT,
» TFld::String(5) — CTpPOKOBBIi1 THII.

@naru sueiiku (enum — TF1d:: AttrFlg):
* TFld::NoFlag — dbnaru oTCyTCTBYIOT;
* TFld::Selected — pexxuM BBIOOPKHU U3 TOCTYITHBIX 3HAUEHH, BEIOOPOYHBIH THIT;
» TFld::SelfFld — co3naBaTh COOCTBEHHYIO KOITHIO 3TOM SYCHKH;
* TFld::NoWrite — HelOCTyIIHA JJIsl 3aIUCH;
* TFld::HexDec -- nenblii TUIL: MIECTHAAIIATEPUYHOE TTPE/ICTABIICHUE;
* TFld::OctDec — nienplii TUII: BOCBMEPUYHOE MPEICTABICHUE;
» TFld::DateTimeDec — nenbrit Tum: conepxut naty B UTC;
* TFld::FullText — MOTHOTEKCTOBBIN, MHOTOCTPOYHBIN, PEKUM TECTOBOTO THIIA.

IMy0au4HbIE METOABI:
* TFld();, — Vaunmanu3anus 1mo yMOoJT4aHHIO.
» TFld( TFld &ifld ); — Konupyromuuii 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 = "" ), —
Nuannmanuzamnus ¢ ykazaHHOW KOH(UTyparmei.
* TFld &operator=( TFld &fld ); — KonupoBanue sueiiku u3z <fld>.
* const string &name( ); — VMs siueriku.
* const string &descr( ); — Onucanue sruenKH.
* int len(); — Pa3mep 3HaUCHUS STUCHKU (CUMBOJIOB B CHMBOJILHOM IPEICTABICHHH).
* int dec( ); -- Pa3mep ApoOHOI YacTH JJIsI BEMIECTBEHHOTO (CHMBOJIOB B CHMBOJIBHOM TIPEACTABICHHUH ).
* Type type( ); — Tun ssuelku.
* unsigned flg( ); — Onaru sueiiku.

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

» string values( ); — Paboumii nuama3oH 3HAYCHHWS WM TEPEUYEHb BO3MOXKHBIX 3HAUCHUH IS
BBIOOpOUHOTO THMA (B BUaE — “v11;vI2;vI3”).

* string selNames( ); — Ilepeuenp UMEH 3HaueHU# 11 BbiOOpouHOro THmna (B Buae — «Value 1;Value
2;Value 3").

* const string &reserve( ); — Pe3epBHbII napamerp.

* void setDescr( const string &dscr ); — YcTaHOBKa onicaHus B <dscr>.

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

* void setDec( int vl ); -- Y craHoBKa ApOOHOI YacTH 7Sl BEIIECTBEHHOTO, B <v/>.

* void setDef( const string &def ); — Y cTaHOBKa 3HaY€HUS 110 YMOTYAHUIO B <def>.

* void setFlg( unsigned flg ); — YcTtanoBka ¢uaroB B <flg>.

* void setValues( const string &vils ); — YcraHoBka pa0odyero nuara3oHa 3HAYCHHS] WA TIEPEUHS
BO3MOJKHBIX 3HAYCHHH /I BEIOOpOYHOTO THMA (B BUae — “VI1;vI2;vI3”) B <vis>.

* void setSelNames( const string &slnms ); — YcraHoBKa nepeyHs UMEH 3HAUCHUHN JIs1 BEIOOPOYHOTO
tuna (B Bune — «Value 1;Value 2;Value 3") B <slnms>.

* void setReserve( const string &ires ); — Y cTaHOBKa pe3epBHOTO MapaMeTpa B <res>.

* const vector<string> &selValS(); — Cnucox BapuaHTOB 3HaYEHUH JIsI CTPOKOBOTO THIIA.

 const vector<int> &selVall(); — Cnucok BapuaHTOB 3HAYEHUH I LIEJOTO TUIIA.

* const vector<double> &selValR(); — Cnucok BapHaHTOB 3HAUCHUH /JIs BEIIECTBEHHOTO THIIA.

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

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

o string selVI2Nm( const string &val ); — Tlonyants BIOpaHHOE UM 110 3HAYCHHUIO <val/> CTPOKOBOTO
THUTA.

o string selVI2Nm( int val ); — TlonyuuTs BBIOpaHHOE UMSI T10 3HAUCHUIO 1IEJIOT0 <val> Tura.

* string selVI2Nm( double val ); — Tlonyuuts BbIOpaHHOE MMS O 3HAYEHUIO <val/> BEIIECTBEHHOTO
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THUTIA.
o string selVI2Nm( bool val ); — TlonyunuTb BBIOpaHHOE MM 110 3HAYCHHUIO <val> JIOTUYECKOTO THIIA.

* string selNm2VIS( const string &name ); — lloay4nTh 3HaUEHUE CTPOKOBOTO THUIA IO BHIOPAaHHOMY
UMCHU <name>.

* int selNm2VII( const string &name ); — llony4nTh 3HAYEHUE 1IEJIOTO TUIA IO BHIOPAHHOMY UMEHHU
<name>.

* double selNm2VIR( const string &name ); — IlomyunTh 3HaUY€HHE BEIIECTBEHHOTO THUMA IO
BbIOpaHHOMY UMEHU <name>.

* bool selNm2VIB( const string &name ); — llonyauTh 3HaYEHUE JOTUYECKOTO THUIIA 110 BHIOPAHHOMY

UMCHHU <name>.

* XMLNode *cntrCmdMake( XMLNode *opt, const string &path, int pos, const string &user = “root”,
const string &grp = ‘“root”, int perm = 0664 ); — Co3naTh 31eMEHT (OPMBI B COOTBETCTBUU C
rapaMeTpamu STYEUKH.

13.5. O0bexT ynpe:xaenus npo cMeHy crpykrypsl (TValElem)

‘HacneuyeTcn: ‘T Value, TConfig. ‘

3amunéHHbIe METOALI:

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

* virtual void addFld( TElem *el, unsigned id ) = 0; — YBegomneHnue npo no0aBieHUe siuedku <id>
eleMeHTa <el>.

* virtual void delFld( TElem *el, unsigned id ) = (; — YBenoMmjeHue Mpo yAaJleHHe sUeuku <id>

elieMeHTa <el>.

13.6. Sueiika nanubix (TVariant)

Jdannbie:
3HaveHMsI OMIMOKHU VISl pa3IMUHbIX TUIIOB JaHHBIX (define):
* EVAL BOOL — 3nauenue ommoOKM JTorudeckoro (2);
* EVAL INT — 3nauenue omnbku nenoro (-2147483647);
* EVAL RFEAL — 3navyenue ommOku BemectBeHHOTO (-3.3E308);
* EVAL STR — 3nauenue omubku ctpokosoro ("<EVAL>").

Tunel nansaeix (enum — TVariant:: Type):
* TVariant::Null — Tin JaHHBIX U JaHHBIC HE YCTAHOBIICHBI.
» TVariant::Boolean — noruyeckuit Tum (boolean, 86uT).
* TVariant::Integer — nenouucneHHslid tum (integer, 320ur).
* TVariant::Real — BemectBeHHbIN TUI (double).
* TVariant::String — CTpOKa.
* TVariant::Object — 0OBEKT.

[y6iuyuHbIEe METOABI:
* TVariant(); — KOHCTpYKTOp 11O YMOJTYAHHUIO.
» TVariant( char ivl ); — KOHCTpYKTOp IJIsl IOTHYECKOTO THUTIA.
* TVariant( int ivl ); — KOHCTPYKTOp U1 LEJIOTO TUIMA.
» TVariant( double ivl ); — KoHCTpYKTOp IJisi BEIIECTBEHHOTO THIIA.
» TVariant( string ivl ); — KOHCTPYKTOp 751 CTPOKH.
» TVariant( TVarObj *ivl ); — KoHCTpyKTOp AJis1 0OBEKTA.
» TVariant( const TVariant &var ); — Konupyomuii KOHCTPYKTOP.
* bool operator==( TVariant &vr ); — CpaBHEeHHUE 00BEKTA.
» TVariant &operator=( const TVariant &vr ); — KonupoBanue o0beKTa.
* bool isNull() const;, — Ilpu3Hak TOro, 410 0OBEKT HE HHUIIMUPOBAH.
* Type type( ) const; — Tur 3HaUYCHUS.
* void setType( Type tp ); — YcTaHOBKA THIIA.
* bool isModify( ); Onar momudpukamuu. CIy’)KUT B OOBEKTHBIX (YHKIUSX IS WHIUKAITIU
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Moau(HUKAIH TEPEMEHHBIX.

* void setModify( bool vl = true ); — ¥YcranoBka ¢uiara Moau(pUKaIIH.
* char getB( ) const; — Ilonyuenune 3Ha4YCHHUS KaK JIOTHUECKOE.

* int getl() const; — llomydenne 3Ha4eHUS KaK IEJIOTO.

* double getR( ) const; — IlomyyeHne 3HaYEHUS KaK BEIIECTBEHHOTO.
» string getS( ) const; — [lonydyeHue 3Ha4YE€HUS KaK CTPOKH.

* TVarObj *getO( ) const; — IlonydyeHue oObeKTa.

* void setB( char val ); — YcraHOBKa B 3HAaYCHHE JIOTUIECKOTO.

* void setl( int val ); — YcTaHOBKa B 3HAaYCHHE IIEJIOTO.

* void setR( double val ); — YcTaHOBKa B 3HAaUCHHE BEIICCTBEHHOTO.
* void setS( const string &val ); — YCcTaHOBKa B 3HAYCHHE CTPOKHU.

* void setO( TVarObj *val ); — ¥YcranoBka o0beKTa.

13.7. IToan3oBaTtesbekuii 00bekT (TVarObj)
TArrayObj ‘

‘HacnenyeTcm

I[My0au4HbIE METOABI:
* TVarObj( ); — KouctpykTop.
* int connect( ); — IlonkmoueHne Kk OOBEKTY.
* int disconnect( ); — OTKIItOUE€HHE OT OOBEKTA.

* virtual TVariant propGet( const string &id ); — 3anpoc cBOHCTBa 00bEKTa ¢ UAEHTH(PUKATOpOM <id>.
* virtual void propSet( const string &id, TVariant val ); — YcTaHOBKa CBOWCTBa OOBEKTa C
uaeHTudukaTopom <id> B 3HaueHue <val>.

* virtual string getStrXML( const string &oid = "" ); — IlpeoOpa3oBaHue COAECPKUMOTr0 OOBEKTa B
notok XML.

* virtual TVariant funcCall( const string &id, vector<TVariant> &prms ); — Bb130B QpyHKIIUU 00BEKTA
C HICHTUPUKATOPOM <id> W TapaMeTpaMu <prms>.
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14. Uurepdeiic ynpaBjieHUs: CUCTEMON U JMHAMUYECKOE J1ePeBO
00bekTOB cucTeMbl (TCntrNode)

JUIs NOJTHOrO MOKPBITHS KIIFOUEBBIX KOMIIOHEHTOB CHUCTEMBI CEThIO OOBEKTOB €IMHON CTPYKTYpHBI
npejHa3HaueH 00BEKT y3ia quHamudeckoro aepesa TCntrNode. Ha 3ToT 00BbEKT BO3/1araroTcst cieIyromye
GyHKIUM:

*  €JMHOOOPAa3HOro A0CTyHna K KOMIIOHEHTaM CHUCTEMBI, BKIIOYas OJOKMPOBKU IMHAMHYECKOTO
JOCTYyIIa,;
+ IIOCTPOEHUE paclpeneaEHHOro HHTepdeiica yrpaBIeHHs.

JIt0601i 00BEKT, UMEIOIINI MOTPEOHOCTh B MPEAOCTABICHUH TUHAMUYECKOTO JIOCTyIa K ce0e U CBOUM
KOMITOHEHTaM JOJKEH HacleqoBaThCsi OT oOBeKkTa y3ia auHammuueckoro nepeBa TCntrNode. Jlannoe
POJICTBO aBTOMATHUYECKU BKJIFOUACT y3€J B JMHAMHUYECKOE JIEPEBO OOBEKTOB, OXBAUCHHOE KaK MPSMOii, TaKk
U OOpaTHOM CBS3BIO, a TAKXKE IMPEIOCTABIISIET BO3MOXKHOCTH CO3/IaHUS KOHTEHHEPOB IMOJ COOCTBEHHBIC
JOYepHHUE y3Ibl. B NOMONHEHHH K ATOMY y3€ll MOJy4aeT BO3MOXHOCTh YIPEXKICHHs MPO BKIIOYCHUE U
UCKJTIOYCHHE/ yIalIeHHe y3I1a U3 IepeBa ¢ BO3MOXKHOCTHIO 0TKa3a OT UCKIIOYCHHUS/YAAICHUS.

Wntepdeiic ynpasineHnuss cucrembl BKIOYEH B cocTaB oObekra TCntrNode u, COOTBETCTBEHHO,
OXBaTBIBAET BCE y3JIbl IMHAMUYECKOI'O JepeBa CUCTEMBbI, II03BOJISAS €AMHOOOPA3HO YIPABIATh CUCTEMOM BHE
3aBHCHUMOCTH OT UCIOJIb3yEMOI0 KIIMEHTCKOTO MHCTpyMeHTa. IHTepdelic ynpaBiaeHus: CHCTEMOI BBITOIHEH
Ha OCHOBE s3blKa pa3MeTku XML. MoHO npuaymMaTh MHOXKECTBO CIIOCOOOB HMCIIOJIb30BaHMs UHTepdeiica
yIIpaBJICHUS] CHCTEMOH, B KQUECTBE MIPUMEPa OTMETHM CJEIYIOIe Hanboee IpKue perieHus:

- Web unrepdeiic koHpuUrypauu;

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

« OTpaXeHHe KOH(pUTrypallMu B CETb JUIS PAaCHpene’€HHOrO yNpaBiICHUS MHOXKECTBOM
OpenSCADA-cTanuuii u3 equHOM cpeibl aIMUHUCTPUPOBAHUS;

* HUCIOJb30BAaHUE B POJIM MIPOTOKOJIA JJIS AOCTYIA K JAaHHBIM OOBEKTOB U3 CETH;

* TPEAOCTAaBICHUE CEPBUCHBIX (QYHKUMH A JOCTyNa TPEThbUX MPUIOKEHUH U OTAEIbHBIX
koMIIOHEHTOB OpenSCADA k BHYTpEHHUM JaHHBIM.

WuTepdeiic ynpaBiaeHUs: CHCTEMO peann30BaH MOCPEICTBOM COCTABIIAIOIINX:
+  MH()OPMAIIMOHHON CTPYKTYpPhl KOH(UTYPAIITMOHHON MOJIH30BATEIbCKON CTPAHULIBL;
i [[HHB,MH‘-IGCKOﬁ JaCTH B BHUAC 3allpOCOB Ha IOJIYYCHHC, MO)II/I(bI/IKaHI/HO JaHHBIX W CCPBHCHBIX
3aIpOCOB;
+ KOHTEWHEpa WU TPYIIIbI BHIIEYKAa3aHHBIX JIEMEHTOB.

Nudopmanimonnas uepapxudeckas CTPYKTypa COICPXKUT HHPOpPMAIMIO O MYyOJUYHBIX 3JIEMEHTax
yIOpaBIEHUS M MOXET OBbITh HCIIOJIb30BaHA JUIS MOCTPOCHHS IOJIH30BATEIBCKUX JIMAJIOTOB YIPABIICHUS
y3J1aMH CUCTEMBI.

JluHaMuueckass 4acTb COJEPXKMT CLEHapHUM OOCITY)KMBAHUS 3allpOCOB K 3JEMEHTaM YIpaBJICHUS,
OIMCaHHBIM B WH(POPMALMOHHON CTPYKTYpE, a TaKXKe CKPBIThIE 3JIEMEHTHI YIPABICHHUS B BUIE CEPBUCHBIX
(GyHKLUH, UCIIOTIB3YEMBbIE Ul YHU(DUIIMPOBAHHOTO JIOCTYIIA K y3ITy.

KonreiiHep mo3BonisieT coOpaTh B OJMH 3alpoC HECKOIBKO HMH(OPMAIIMOHHBIX CTPYKTYp H
JTMHAMUYECKHUX YacTel, ONTUMHU3UPYS TEM CaMbIM BpPeMs 3arpoca 0COOEHHO Ha CETEBBIX BHICOKOJIATEHTHBIX
uHTepdeiicax.

OOumii wHTEpdEiic ympaBIeHUS CTPOUTCS W3 OTHENBHBIX Y3JIOB JUHAMHUYECKOTO JepeBa.
Hepapxuueckoe HacienoBanue oT oObekTa TCntrNode mo3BosiseT peann3oBbIBATh MHOTOYPOBHEBOE
JIOTIONTHEHWE KOoHGUrypanuu wunHrepdeiica ynpasinenus. OOmUH BUA JTUHAMUYECKOTO JepeBa Y3JIOB
MIPEJCTABIICH Ha pUC. 8.
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Puc. 8. Ilpumep nuHamudeckoro aepesa y3ioB cuctembl OpenSCADA.

V31b1 CUCTCMBbI, COACPIKAIIUC MOAaHHBIC JJIsA HHTep(befIca YIIpaBJICHUA CHUCTEMOM TaKXe JOJDKHBI
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. CunTakcuc 3anpoca u oTBeTa uHTepdeiica ynpanjieHUs

Becy oOMeH c¢ wuHTepdelicoM ympaBieHHs MPOU3BOIUTCS MOcpencTBoM si3bika XML. Tlpu 3tom
BHYTPEHHUI OOMEH BBINIOJIHACTCS pa3o0paHHOW CTpykTypoi si3eika XML (DOM), a BHemHuii -
MOCPEACTBOM MPEe0Opa3oBaHus B TOTOK CUMBOJIOB CIutomrHOro XML-daiina u o6paTHO.

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 — KOMaHJia 3arpoca;
path — myTh K y3J1y WM BETBH y37a;
user -- IOJIb30BaTEJIb CHCTEMBI OT IMEHH KOTOPOTO HAIIPaBJICH 3a1poc;
force — TMpU3HAK BBIMOJHUTH 3alIpoC 0€3 MPeypeKICHUsI.

B monrBepxmeHue pesynpTarta 3ampoca yCTaHABIUBACTCS aTpUOYT pesynbrata <rez> B 3HadyeHus: O-
3arpoc mpoiuen, 1-mpexynpexaeHue (C BO3MOXHOCTBIO BBINOJHEHMA), 2-omnOka. B cioydae ommbku u
OPEIYNpPEXKACHUST COOOIICHUS 3alKCHIBAIOTCS B TEKCT KOHTEWHepa W arpudyT mcat (KaTeropus
coO0O0IeHNs): <cmd path="/TreePath" user="user" force="1" rez="2"
mcat="sub_DAQ/mod_BlockCalc>Heso3mooicno yoarums yzer</cmd>.

I'pynmupyrommii 3anpoc <CntrReqs> oOpabateiBatotrcs Ha ypoBHe API y31a u He TpeOyIOT OTIEIbHOM
00paboTKH B MOJIb30BaTeNbCKOM Koze. Paktuuecku B Ter <CntrReqs> MoryTt momemarbes 1r00ble Apyrue
3aMpoChl C BO3MOXKHOCTBIO HEPApPXUYECKOW TPYNIUPOBKA TYTEM BKIIOYCHUS BHYTPEHHUX TETOB
<CntrReqs>. EquHCcTBEeHHBIM aTpuOyTOM 3TOTO Tera SIBISETCS aTpuOyT path, KOTOPBIA yKa3bIBaeT MyTh K
Y371y | SIBJSIETCS OCHOBOM ISl BHYTPEHHUX 3aIPOCOB.

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

14.2. Ter undopMaIMOHHOM CTPYKTYPbI /ISl ONMCAHUSA TPYIN IOYEPHUX BETOK
CTPaHULbI

Kaxnmasg crpanuna MOXKET COAEpKaTh TPYIIBI JOYEpHUX BeTBeW. I oOmmcaHus TpyIIl BETBEH
OpeaycMOTpeH Ter <branches>. Ter comep>XUT oNucaHHUE IPYII BETBEH MOCPEICTBOM BIIOXKEHHBIX TETOB
<grp>. K Tery rpynmbsl BO3MOXEH JIOCTYNl KaK Ha «4YTeHHE» (BUIMUMOCTb) TaK M Ha MOJIUPHUKAIHIO
(BBIIIOJITHEHUE KOMaHJ J00aBJIEHUs] U YAAJIEHHsl 3JIEMEHTOB TIPYIIbI), CIEIOBATENIbHO 3JIEMEHT TPHaJbl
A0CTYyIIa MOKCT IPUHUMATh 3HAYCHUA:

00 — noctyn BOOOIIE OTCYTCTBYET;

04 — npuUCyYTCTBYET IOCTYI TOJIBKO HAa YTEHUE;

02 — npucyTCcTBYeT IOCTYN TOJIbKO Ha 3aIllUCh, OOBIYHO TAaKO€ 3HAUEHHWE HE MMEET CMBbICIa
MOCKOJIBKY JIOCTYII Ha 3alKCh MOJIPa3yMeBAeT U I0CTYIl HA YTCHHE;

06 -- IpUCYTCTBYET JIOCTYII U HAa YTCHUE, M HA 3aITUCh.
<branches id='br'>
<grp id='/br/in ' descr='BxomHoy TpaHcnopt' acs='04"'/>
<grp id='/br/out ' descr='BrexonHol Tpaxcnopt' acs='04"'/>
</branches>

JleficTBYsI HaJ TPYIION JJIEMEHTOB MOJHOCTHIO COBMAJAIOT C JCHCTBHSAMH HaJ CIIMCKOM BHU3YalbHBIX
anemeHToB "list", 0 KOTOpOM HamMKMCaHO HUXKE.

14.3. Tern onucanusi uHGpOPMALMOHHOI CTPYKTYpPHI UHTepdeiica ynpanJieHus

Nudopmanmonnsie Tterm mnst  s3pika XML cocraBmsror  andaBuT  (OPMUPOBAHUS  ONHMCAHUS
KOH(QUrypallMOHHbIX jauanoroB. Komannma 3ampoca WH(QOPMALMOHHOW YacTH UMeeT BHI: <info
path="/TreePath" user="user"/>
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B pesynbrate 3ampoca OyneT mosydeHa HWHGOpPMAIMOHHAS CTPYKTYpa CTPAaHUIBI B COOTBETCTBHUU C
MPUBWIETHSIMH YKa3aHHOTO MOJIb30BaTEJIsl.

14.3.1. Ter o0JgacTu <area>

OO6nacTy ONMUCKHIBAIOTCS TEroM <area™> W IMpeJHa3HaYeHbl JUIsl TPYIIIUPOBKU AJIEMEHTOB MO Pa3IUYHbIM
I[IPpU3HAKaM. O0acTh MOXKET BKJIIOYATH APYyruc 3JICMCHTBI U 00J1acTH. KOpHCBLIC o0JacTu (I)OpMI/Ip}IIOT
3aKJIaJIKU B TPEACTaBIEHUM IIOJb30BaTENbCKOro HHTepdeiica. K Tery BO3MOXKEH JOCTyN TOJBKO Ha
"greHne" uan BUIUMOCTD, CJICA0OBATCIBHO 3JICMCHT TpHUAaAbl JOCTYIIA MOXKCT IIPUHUMATL 3HAUYCHHUC 00, €CJIn
JI0CTyIN OTCYTCTBYET, niu 04, eciu NpUCYTCTBYET.

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

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

</area>

</area>

14.3.2. Tern 1aHHBIX

Tern, onuceIBaIoNye JaHHEIC, CBSJCHBI B TadauIe 1.

Taoauua 1. Teru onuceIBaroIne JaHHBIE
Ter Onucanue

<fld> HpOCTGﬁHIHG JAaHHBIC CTPOKOBOTO, LCJIOI0, BEIICCTBCHHOT'O U JIOTUYCCKOI'O TUIIOB.

<list> |Croucku ¢ JaHHBIMHU CTPOKOBOTI'O, LICJIOTO, BCIICCTBCHHOI'O U JIOTHYCCKOI'O THUIIOB.

<table> |TaOnuIpl ¢ JAHHBIMH B STYCHKAX CTPOKOBOTO, IIE€JIOTO, BEIMIECTBEHHOTO U JIOTHYECKOTO THIIOB.

<img> |N3o0paxeHus.

a) Ter <fld>

<fld id='host' dscr='Host name' tp='str'/>
<fld id='user' dscr='Operated user' tp='str'/>
<fld id='sys' dscr='Station system' tp='str'/>
K Tery Bo3Mo>keH OCTyIl Kak Ha "yTeHue", Tak U Ha "3amuch'", CIeJ0BATEIbHO 3JIEMEHT TPHUA/Ibl 1OCTyIa
MO’KET IPUHUMATh 3HAYCHHUS:
00 — nocTyn BooOIIe OTCYTCTBYET;
(4 — mpuCyYTCTBYET JOCTYII TOJIBKO HA YTEHUE;
02 — mpuCYTCTBYET JIOCTYIl TOJIBKO Ha 3aluch, OOBIYHO TAaKO€ 3HAYEHHUE HE HMMEET CMbICIa
IIOCKOJIBKY JIOCTYII Ha 3aIIMCh MTOAPAa3yMEBAET U JOCTYIl HA YTECHUE;
(06 — npuUCyYTCTBYET JOCTYI U HAa YTCHUE U HA 3aIIKCh.

Tun snemenTa, onuceiBaeMoro Terom <fld>, ykassiBaetcst arpudyroM <tp> (Tabnuna 2).

Ta6auna 2. 3nauenus atpudyra <tp> tera <fld>.

Ter <tp> |Onucanue
str CTpO.KOBBIﬁ THII.
<fld id="host' dscr="Host name' tp="str'/>
dec I_Ieno.e YHCJIO0 B ICCATHYHOM NPECTABICHUU.
<fld id="debug' dscr="Debug level' tp="dec'/>
oct I_Ieno.e HHCIIO B BOCHMEPHTHOM TPE/ICTABICHUH.
<fld id='cr_file perm'dscr="Make files permissions(default 0644)' tp="oct' len="3"/>
hex [enoe yKcio B MIECTHAIATEPHYHOM TIPEACTABICHUH.
real BemectBenHoe uuncio.
bool Hom.qecxnﬁ MIPU3HAK («fal;e»|”true”).
<fld id='"log _sysl' dscr="Direct messages to syslog' tp="bool'/>
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Ter <tp> |Onucanue

Bpewms B cexynaax (ot 01/01/1970).

time ) . .
<fld id="v_beg' dscr="Start time' tp="time'/>

Ta6auna 3. /lelicTBUs HaJ 3JIEMEHTOM, OIIMCAHHBIM TeroM <fld>.

Omnepanus HeiicTBue
Onpoc 3anpoc: xkoManza «get»: <get path="/fld _teg" user="user"/>.

p Pe3ynbmam: monTBEpKACHUE CO 3HAUCHUEM B TEKCTE Tera WU COOOIIeHHE 00 OmroKe.
Modukars 3anpoc: xomanna “set”: <set path="/fld _teg” user="user’>value</set>

Pezynomam: noaTeepxaeHne Win cooOiieHne 00 onmoke.

b) Ter <list>

<list id='mod auto' dscr='List of shared libs(modules)' tp='str' dest='file'/>
K Tery Bo3mMokeH IOCTYIT Kak Ha "dTeHue", Tak U Ha "3amuch" (MOAU(pUKAIUIO), CIEA0BATEIBHO AJIEMEHT
TpUAAbl JOCTYIA MOXKET IPUHUMATh 3HAYCHUS:
00 — noctyn BOOOIIIE OTCYTCTBYET;
(4 — mpUCYTCTBYET JOCTYIl TOJILKO HAa YTEHUE;
(2 — TpUCYTCTBYET IOCTYIl TOJBKO Ha 3aMUCh, OOBIYHO TaKOE 3HAYCHHE HE WMEET CMBICIA
MOCKOJIBKY JIOCTYI Ha 3alUCh MOAPa3yMEBAET U JOCTYI HAa YTECHUE;
(06 — pUCYTCTBYET JOCTYIl U HA YTCHHE U HA 3aITUCh.

Tun >neMEHTOB B CIIMCKE YKa3bIBAaeTCs aTpuOyToM <fp>. 3HaueHUs aTpuOyTa <ip> MPUBEICHH B
Tadymue 1.

Taoauna 4. J[elicTBUs Ha/l CITUCKOM.
Onepanus HeiicTrBue

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

Pezynomam: moaTBepxacHUE C pe3yIbTaTOM B TEKCTE TEra WM cOO0IIeHne 00 ommoke.
Pesynbrar popmupyercs B BuE:

()HPOC <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>
JloGasnenue Yuraercs, Kak J0OABUTh CTPOKY C UIACHTU(PHUKATOPOM «tst» U 3HaueHHeM «Testy.
CTPOKH Ecnu cnucok He MHAEKCUPOBAaHHBIN, TO aTpuOyT 1d OTCYTCTBYET.

Pezynomam: nonreepxaeHue WK cooOIeHne 00 onmoke.

3anpoc: xomanaa “ins”: <ins path="/fld teg” user="user” pos="3"p id="tstl”
id="tst”>Test</ins>
YuTaeTcs, KaKk BCTAaBUTh CTPOKY € HICHTU(PHUKATOPOM «tst» u 3HadeHueM «Test» B
BcraBka cTpoku MO3HLMIO 3 O CTPOKOH «tstl». B ciryuae maaexcHoro cnmcka atpudyT p_id
COJICPXKHT UACHTH(PHUKATOP, MHAYE - TEKCT CTPOKH. Ecitn crimcok He
UHJIEKCUPOBaH, TO aTpuOyT id OTCYTCTBYET.
Peszynomam: moaTBep)aeHUE WM COOOIICHHE 00 OIMOKe.

3anpoc: xomannaa “del”: <del path="/fld teg” user="user” pos='3"id="tst">Test</del>
VY nanenue Uuraercs, Kak yIaauTh CTPOKY € UACHTU(DUKATOPOM «tst» 1 3HaueHueM «Test» B
CTPOKH no3unuu 3. Ecinu cnicok He MHAEKCUPOBaH, TO aTpuOyT id OTCyTCTBYET.
Pe3zynomam: moaTBepx)aeHUE WIH COOOIICHHE 00 ommoKe.

3anpoc: xomanna “edit”: <edit path="/fld teg” user="user” pos='3'p id='"tstl'id="tst’'
>Test</edit>
Yuraercs, Kak 3aMEHUTh CTPOKY B TO3ULUH 3 ¢ uaeHTupukaTopom "tst1" Ha
CTPOKY C UAeHTHUPUKATOPOM «tst» U 3HaueHueM «Test». B ciydae
MHJIEKCUPOBAHHOI'O CIIHUCKa aTpuOyT p_id copepkuT uaeHTu(uKaTop, vHaue -
TEKCT CTPOKU. EciM criricok He MHAEKCUPOBaH, TO aTpuOyT id OTCYTCTBYET.
Pezynomam: nonreepxaeHue WK coodIeHne 00 onmoke.

N3menenue
CTPOKH
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Onepanus JleiicTBUE

3anpoc.: xomanna “move”: <move path="/fld_teg” user="user” pos='3"to="'5"/>
Yuraetcs, Kak MEPEMECTUTh CTPOKY € MO3UINH 3 B TIO3UIIHIO 5.

Pezynomam: nonreepxaeHue wim coodiieHrne 06 ommoxe.

IIepememenue
CTPOKH

¢) Ter <table>
<table id='a mess' key='0' col 1st="0;1;2">
<list id='0' dscr='Id' acs='4"' tp='str'/>
<list id='l' dscr='Name' acs='4' tp='str'/>
<list 1d='2"' dscr='Type' acs='4' tp='str'/>
<list id='3"' dscr='Hide' acs='4' tp='bool'/>
</table>
K Ttery Tabmuibl W KOJOHKaM OTIEILHO BO3MOXKEH JOCTyNn Kak Ha '"yreHue", Tak W Ha
"3anuch" (MoaM(UKaLNIO), CIeIOBATENBHO 3JIEMEHT TPHA bl JOCTYIIAa MOKET IPUHUMATh 3HAUCHUS:
00 — noctyn BOOOIIE OTCYTCTBYET;
(4 — npUCYTCTBYET JOCTYIl TOJIBKO HAa YTEHUE;
02 — npucyTCcTBYeT IOCTYN TOJIbKO Ha 3aIllMCh, OOBIYHO TAaKOE 3HAUEHHWE HE MMEET CMBbICIa
MOCKOJIBKY JIOCTYT Ha 3aIMCh MOAPa3yMEBAET U IOCTYI HAa YTEHUE;
(6 — pUCYTCTBYET JOCTYIl U HA YTCHHE U HA 3aITUCh.

Eciu yxazan arpuOyr <key> M B HEM IEpEUUCIICHBI KIIOUEBBIE KOJIOHKH, TO paboTa ¢ Tabiuuen
HEePeXOAUT B PEXKUM aIpECcalliy 10 UJIEHTU()UKATOpaM KOJIOHOK U KITOYaM.

Ta6auna 5. /leiictBus Haa TaOIHIICH.
Onepanus JeiicTrBHe
3anpoc: komanna “get”: <get path="/fld_teg” user="user” cols="0,;2"
rows="100;1000"/>

Yuraercs, Kak noay4uTh KooHKH 0-2 1 cTpoku B HUX ¢ 100 mo 1000 tabmuiisl.
Pezynomam: TlonTBepxaeHUE C TaHHBIMU TAOJIMIIBI WJIH COOOIIEHHE 00 OITHOKe.
PesynbTar popmupyercs B Bue:

<get path="/fld teg" user="user" cols="0;2" rows="100;1000"
rez="0">
<list 1id='0"' tp='str'>
Ompoc <el id='100'>Sat Feb 21 18:04:16 2004</el>
</list>

<list id='1l'"' tp='str'>
<el id='100'>SYS</el>
</list>
<list id='2"' tp='str'>
<el 1d='100'>*: (TSYS)Broken PIPE signal allow!</el>

</list>
</get>
Jlo6aBienne 3anpoc: xomanna “add”: <add path="/fld teg” user="user”/>
CTPOKH Pe3ynsmam: oaTBepKACHUE UITN COOOIEHHE 00 OIIHOKe.

3anpoc: xomanna “ins”: <ins path="/fld _teg” user="user” row="'3"/>
Uwuraercs, Kak BCTaBUTh CTPOKY B mo3unuio 3. Komanna He paboraeT npu
yCTaHOBJIEHHOM aTtpubyte <key>!

Pezynomam: noateepxaeHue win cooOiieHne 00 onmoke.

BcraBka ctpoku

3anpoc: xomanna “del”: <del path="/fld teg” user="user” row="'3"/> umm <del
path="/fld_teg” user="user” key id='Test’/> nijis KIIOYEBOTO peKMUMa

VY nanenue
cTpoKu UYuraercs, Kak YAAIUTb CTPOKY B TIO3UIIMHA 3 WK CTPOKY B MO3UIIMH, TI€
3Ha4YeHUE KOJOHKU <id> paBHO «Testy.
Pezynomam: monTeepxaeHue win cooOiieHne 00 onmoke.
3anpoc: xoManga “move”: <move path="/fld_teg” user="user” row="3"to="'5"/>
[lepemenienue YUuraercs, Kak IEPEMECTUTh CTPOKY € MO3UIMU 3 B O3UIMIO 5. [[laHHas koMaHaa
CTPOKHU He pa0oTaeT NpU yCTaHOBJICHHOM aTpudyTe <key>!

Pezynomam: nonteepxaeHue wind cooOiieHne 00 onmoke.
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Onepanus JeiicTBue

3anpoc: xomanna “set”: <set path="/fld _teg” user="user” row="'3' col="id">Test</set>

wu <set path="/fld_teg” user="user” key id='Test' col="id">Testl</set> nns

KJIFOUE€BOT'O PEKHUMa

H3MeHuTh UuraeTcs Kak - yCTAaHOBUTH 3HAUYCHHUE STYeKH B cTpoke 3 u konoHke 'id' B «Test»

SYEHKY WJIM YCTAHOBKA KOJIOHKHU ¢ UMEHEeM 'id' CTPOKH B IMO3UIINU T]I€ 3HAYCHHUE KOJIOHKH
<id> paBHo 'Test' B 3naueHue '"Testl'. [IpakTuyecku nanHas KOMaHIa
[IEPEUMEHOBBIBACT KIIFOUEBOU DJIEMEHT YKa3aHHOU CTPOKHU.

Pezynomam: monTeepxkaeHue win cooOiieHne 00 onmoke.

d) Ter <img>
<img id='ico' descr='VkoHka cTpauuls'/>
K Tery Bo3aMoxeH noctyn kak Ha "dyTeHne", Tak ¥ Ha "3amuce', ciaeq0oBaTeNbHO AJIEMEHT TPHAIbl TOCTyNa
MOYET NNPUHUMATh 3HAYEHUS:
00 — noctyn BOOOIIE OTCYTCTBYET;
04 — npuUCYTCTBYET JOCTYM TOJIbKO HA YTEHUE;
(02 — TpUCYTCTBYET IOCTYN TOJILKO HA 3allMCh, OOBIYHO TAKOE 3HAYCHHUE HE MUMEET CMBICIA
MOCKOJIBKY JOCTYII HA 3aMCh MOAPA3yYMEBAET U JIOCTYII HA YTCHUE;
(6 — npUCYTCTBYET JOCTYIl U HA YTEHHE U HA 3aIUCh.

Ter mnpeaHasHaueH [ TMepenadd U300pakeHWi KiuMeHTaM wuHTepdeiica ympaBieHus. [lon
n300paKEHHEM MOTYT BBICTYNATh: WKOHKH CTPaHUI], Ipad)MKd MACCHBOB 3HAYCHHUH M JpPyrue JaHHBIC,
KOTOpbIE MO>KHO MPEACTaBUTH B rpapuecKoM BUJE.

[TonnepkuBarOTCS KOMaH/IbI 3alIPOCOB:
- <get path="/fld teg" user="user"/>. — 3anpoc n300paxeHus;;

Pe3ynbpTaToM SIBISICTCS MOATBEPIKICHUE C JaHHBIMH U300pa)KEHHsI WIIH COOOIICHHE 00 OIHrOKe.
«  <set path="/fld_teg" user="user">img</set> — 3arpy3ka n300pakxeHU.

PCSYJ'IBTaTOM ABJIACTCA MOATBCPKACHUC WA COO6H.[€HI/IC 00 omnokKe.

e) Komanawbl ¢ napamerpamu. Ter <comm>
<comm id='add'>
<fld id="tm' tp='time'/>
<fld id='cat' tp='str'/>
<fld id='lvl' tp='dec' min='0' max='7'/>
<fld id='mess' tp='str'/>
</comm>
K Ttery BO3MOXXeH [OCTyn Kak Ha "dreHue" WIM BUIAMMOCTHTOOCITY)KMBAaHHE 3allpOCOB, TaK M Ha
MOAU(HUKAIINIO WU BBITIOJIHEHHE KOMAaHJIBI, CIEOBATEIIFHO SJIEMEHT TPHAIbl JOCTYIa MOXKET MPUHUMATH
snayenue 00, ecnu 10CTyn OTCYTCTBYeT BooOie; 04, ecmu KOMaHIy MOKHO YBUAETh; U 06, eciiu KoMaHay
MO>XHO UHUIIMMPOBATb.

HpenHaaHaqu A I€peaaduu KOMaHa U HeﬁCTBHﬁ Y311y, a TAKIKC MOKCT HUCIIOJIb30BAaTbCA IJIsA CO3JaHUA
CCBbUIOK Ha ApPYTHUC CTPAaHUIIBI. KOMaHI[bI MOT'YT BKJIFOYAaTb IapaMCTpPhI. HapaMeTpH OIIMCBIBAIOTCs TCT'OM
<fld>.

HOII,Z[Cp)KI/IBaIOTCH KOMaHbI 3alIpOCOB:
+ BEI30B KOMaHIbI:
<set path="/fld teg" user="user"/>
<fld id='"tm'>1023456244</fld>
<fld id='cat'>*</fld>
<fld id='"1lv1'>2</fld>
<fld id="'mess'>Test mess</fld>
</set>
+ 3arpy3ka CChUIKH Ha IPYTYIO CTPaHUILY:
<get path="/fld teg" user="user" tp="1lnk"/>"

PesynbpTaToMm sIBiIsieTCS MOATBEPKACHUE WU cOOO0IeHHe 00 omInoKe.
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f) Berku (1ouepHue y3J1bI)

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

Berku omuceiBaroTCs OOBIUHBIM crckoM <list> co cnemnuanbHbIMH aTpuOytamu tp='br'. MeToauka
3ampoca U MOoJAU(PUKAIUK BETOK MOJTHOCTHIO COBIMATAET C METOIUKON pabOThI co criuckoM <list>.

14.4. Uepapxuyeckue 3aBUCUMOCTH HH()OPMANMOHHBIX 3JIEMEHTOB SI3bIKA YIPABJICHHSA

[Tpumep cTpaHUIIBI Y3714 A3bIKA YIPABICHUS:

<oscada_cntr>

dest="'file'/>

<area id='a gen' dscr='Generic control'>
<fld id='config' dscr='Config file' tp='str'
<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 1id='a kern' dscr='Kernels'>
<list id='k br' dscr='Kernels' tp='br'/>

</area>

</oscada_cntr>

Ta6auna 6. Nepapxuueckre 3aBUCUMOCTH HHPOPMAIIMOHHBIX JIEMEHTOB SI3bIKA!

Ter Onucanue ATpuOyYTHI OCeOL[epmnM
KopneBoii aneMeHT id — uneHTupukarop; area, img,
CTpaHUIGL. SIBiIsIeTCS dscr — ornmcaHue. branches

oscada_c |€IMHCTBEHHBIM U CITy)KUT

ntr JUTSE UACHTH(DUKAITTT
MPUHAIICKHOCTH K SI3bIKY
unTepdeiica yrnpaBiaeHuUs.

branches KonTeitnep rpynn id — unentudukarop KoHreitnepa. PaBen: br. grp
JOYEPHHUX BETOK y3JIa.

id — mipeUKC TPYIIBI TOYEPHUX y3JIOB B CUCTEME;
grp ['pynna nouepHux y3noB. |dscr — onucaHue TPYIIbI BETOK;
acs — OTIIUY JIOCTYTIA.
Tpymmeposka id — I/I,Z[eHTI/I(l)I/IKa.TOp; area, fld,
area dscr — onucaHue; list, table,
CTaHJIAPTHBIX TETOB. .
acs — OIIIUY JIOCTYTIA. comm, img
id — uneHTuduKaTop; fld
dscr — omnucaHue;
comm |KomaHJsl y3my. help — moMoIIIb 1O KOMAaHJIE;
tp — tan koMaHab! (/nk — ccplka);
acs — OIIUY JI0CTyIA.
fld OnucaHue JaHHBIX id — unentuduxaTop;
CTaHJIAPTHBIX THITOB. dscr — omnmcanmue;
help — moMo1tp;
acs — OIIUM JIOCTYTIA.
{p — THUII BJIEMCHTA!
str(len, dest, cols, rows) — CTPOKOBBIIA SJIEMEHT;
dec(len, max, min, dest) — 1ienoe 4ucio B
JECSITUYHOM TIPEACTABICHUM;
oct(len, max, min, dest) — 1enoe 4nuciIo B
BOCBMEPHYHOM TPE/ICTABJICHUY;
hex(len, max, min, dest) — 11ef10€ 4UCIO B
[IECTHAIIATCPUIHOM;
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Conepxum

Ter Onucanue ATpuOyTHI e

real(len, max, min, dest) — BelleCTBEHHOE
YHCIIO;
bool — noruveckuii Mpu3HaK;
time — Bpemsi/narta B cexyrnax (ot 01/01/1970).
Casi3HbIe:
len — nnvHa 3Ha4YeHUSI (CUMB.);
min — MUHUMYM 3HA4Y€HUS,
max — MaKCUMyM 3HAa4YCHUS;
cols — KOMYeCTBO KOJIOHOK;
FOWS — KOJIMYECTBO CTPOK;
dest — cmioco0 BBoOJa:
data — ucTouHUK OMHAPHBIX HaHHBIX (base64).
select(select) — BBIOOPHBIH THIT;
sel_ed(select) — BBIOOPHBIN THII C
BO3MOYKHOCTBIO PEAaKTUPOBAHUSI.
select — TyThb K CKPBITOMY CIIUCKY
sel list — cTaTU4ecKuil CIUCOK (pazaenuTens ';');
sel id — craTudeckuii CIMCOK HJICHTU()UKATOPOB
(pazmenurens ;).

id — unentudukarop;
dscr — omnucaHue;
help — moMoMnIb TIO CITHUCKY;
acs — OIIUY JI0CTyIA.
tp — xax B <fld> kpome:
br(br_pref) — nouyepHue y3Ibl.
idm — unaexcupoBanHbIi cricok (0[1);
Cnucok TaHHBIX s_com — croco6sl Moaudukamnuu crucka [add][,ins]
CTaH/IaPTHBIX TUIIOB. [,edit][,del]:
add — 1o0aBIsATh CTPOKHU;
ins — BCTaBIIATh CTPOKU;
edit — Moau(pUIUPOBATH CTPOKHU;
del — ynansTe CTpOKH.
Casi3Hble:
br_pref — npedukc 104epHUX Y3IIOB;
dest — xax B <fld>.

list

id — uneHtuduxaTop; list
dscr — omnucaHue;

help — moMomp 1o Ta0NHIIE;

acs — OMIUY JOCTYIIA;

key — xmoueBble kKooHKH (key=«id,name,per»);

cols — nepedyeHsb KOJIOHOK B aTpUOyTE 3ampoca;
TabJMLa JaHHbIX p TpUOYT poca;

table rows — JTUara3oH CTPOK B aTpuOyTe 3ampoca;
CTaHJAPTHBIX TUIIOB.
s_com — croco0bl Moaudukanuu Tadmisl [add][,del]
[,ins][,move]:
add — no6aBnATH CTPOKU;
ins — BCTaBJIATH CTPOKU;
del — ynansTh CTpOKH;
move — TepeMeNIaTh CTPOKH.
id — nneHtuduxaTop;
dscr — omnucaHume;
. help — noMo1Lb 110 N300PAKEHHUIO;
img N3zo0paxenue. P - P ’

acs — OIIUY N0CTyIa;
h_sz — TOpU30HTAIBHOE OIPaHUUYCHHE;
V_S§z — BEPTUKAJIbHOE OIpaHUYCHHUE.
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14.5. O0bekT y3.1a nuHamuyeckoro aepesa (TCntrNode)

‘Hacnez[yeTCH: Bcemu mtuHaMUYeCKHMMHU U YIPABIIsIeMbIMH OOBEKTaMH MPSIMO HITH Y€pe3 MOTOMKOB.

/laHHbIE:
HNmMenoBaHHBIE TTpaBa J0CTyNa K dJeMeHTaM yrpaiienus (define):
* R R R (0444) — noctym BCEM TOJBKO Ha YTCHHUE;

* R R (0440) — moctyn Ha YyTeHHE TOJIHKO BIIAJEIbILy U IPYIIIIE;

* R (0400) — noctyn Ha YTEHHE TOJIBKO BIAAEIbILY;

* RWRWRW (0666) — noaHbIN JOCTYI I BCEX;

* RWRWR (0664) — monHBIA IOCTYI BIAACIbIy M TPYMIE, a BCEM OCTAIBHBIM TOJHKO Ha
YTEHUE;

* RWR R (0644) — monHbIil OOCTyNn BIaJEblly, a IpyHIe U BCEM OCTAJIbHBIM TOJBKO Ha
YTEHUE;

* RWR _ (0640) -- mosHbIi JOCTYN BIaAEbIly, TOJIbKO HAa YTEHHUE - IPYMIE U 3aKPBIT BCEM
OCTaJIbHBIM;

* RW__ (0600) -- mosHBIi JOCTYN BJIAJENbIY, a TPYIIE U BCEM OCTAJIbHBIM 3aKpPbIT.

®marn guHamudeckoro y3ia (enum TCntrNode::Flag):
* TCntrNode::MkDisable — otknrouenue (0);
* TCntrNode::Disable — otxmtouen (1);
» TCntrNode::MkEnable — Bxmouenue (2);
* TCntrNode::Enable — BxmoueH (3);
* TCntrNode::SelfModify — npuznak moaudukamuu ysna (0x04).

®naru pexxMMOB BKIIOUEHUs/0TKII0ueHus y371a (enum TCntrNode::Flag):
* TCntrNode::NodeConnect — NOIKIIIOYCHHE Y3714,
* TCntrNode::NodeRestore — BOCCTaHOBJICHHE MOJKIIIOUCHUS y3I1a;
* TCntrNode::NodeShiftDel — nipu3Hak ynajaeHus y3jia OTI0XKEHO.

®marn mogudukammu y3na (enum TCntrNode::ModifFlag):
* TCntrNode::Self — nannblii y3en MmoauduupoBas;
* TCntrNode::Child — momudunupoBaHbl T0YEPHHUE Y3IIbI;
* TCntrNode::All — moauduuupoBaH TaHHBIN y3€l U J0UYEpHHUE.

IIy0muHbIe METOBI:
* TCntrNode( TCntrNode *prev = NULL ); -- Nnunmanu3zanusi ¢ yKazaHHEM POJUTEIHCKOTO Yy3ia
<prev>.
* virtual TCntrNode &operator=( TCntrNode &node ); -- BupryanbHas (yHKIMS KOIMPOBAHUS Y3JI0B
JTMHAMUYECKOTO JIepeBa.
* void cntrCmd( XMLNode *opt, int lev = 0, const string &path = "", int off = 0 ); -- Komanaa paboTsl ¢
uHTepdeiicoM ympaBieHUsT CUCTEMBI. [loqIepKUBAIOTCS TPAHCIIOPTHBIE MEPEXOMABI MO IMOJHOMY ITyTH
Buaa: </sub_Security/usr root/%2fgen> rne %?2fgen 3akoaMpoBaHHBINA BIOKEHHBIN MyTh K KOHKPETHOMY
TIOJIF0 CTPAHUIIKI (/gen).
» static XMLNode *ctrld( XMLNode *inf, const string &n_id, bool noex = false ); -- Ilonyuenue y3na
XML mo 3nayenuto arpubyta 'idd' <n_id>. IlognepxkuBatorcs 3anpockl XML y3na no nmoiaHomy nmyTH K
Hemy BHza (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, ... ); --
JloGaBieHue sjeMeHTa yNpaBieHUS Ha CTpaHUIy. BO3MOXKHO yka3aHHe MHOXKECTBA JOMOJHUTEIbHBIX
aTpuOyTOB B KOJIMYECTBE <n_attr> B BUJE: <aTpHOyT1>,<3HaueHuii1>,<atpuOyr2>,<3HaueHUU2>,... .
» 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 ); -- IIlpoBepka Ha
MOJTyYeHUE TUHAMHYECKOW KOMaH/IbI <cmd> ¥ HaJIM4YHE MPaB Ha €€ UCTIOTHEHHE.
* virtual Res &nodeRes( ); -- Pecypc ucnonb3oBaHus y3ia.
* virtual string nodeName( ); -- Ims y37a.
 string nodePath( char sep = 0, bool from_root = false ); -- IlomydeHue MoOTHOTO MyTH K Y371y, HAUWHAS
C KOpHS <from_root>, U UCTIONB3YS Pa3AeTUTENh <sep>> WU OOBIUYHYIO 3aIUCh MYTH.
* void nodelist( vector<string> &list, const string& gid = "" ); -- Criucok no4epHuUx y3jaoB <[ist> B
yKa3aHHOM rpymnmne <gid>.
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* AutoHD<TCntrNode> nodeAt( const string &path, int lev = 0, char sep = 0, int off = 0 ); --
[NonxiroueHue K T0OUYepHEMY Y3ITy.

* void nodeDel( const string &path, char sep = 0, int flag = 0 ); -- YaaneHue ysia Mo ero MOJIHOMY
MyTH.

* static void nodeCopy( const string &src, const string &dst, const string &user = "root" ); --
KonmpoBanue y3710B TUHAMUYECKOTO JIEPEBa.

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

* char nodeFlg( ), -- ®naru y3ina.

* char nodeMode( ); -- Coctosinue y3na.

* unsigned nodeUse( ); -- KonuuecTBO MOAKIIOUEHUH K y31Ty.

* unsigned nodePos( ); -- TlonoxeHue DaHHOTO y371a B KOHTEWHEpE Yy3la-Biajnenbiia. JlocToBepHO
TOJIBKO ISl YIOPSAA0YCHHBIX KOHTEHHEPOB.

* int isModify( int mflg = TCntrNode::All ); -- [IpoBepka (hakra MogudUKaIMK y371a WK BETBU Y3JIOB.

* void modif( ); -- YcTaHOBKa Nnpu3HaKa MOAU(PUIIMPOBAHHOCTH Y3JIa.

* void modifG(); -- YcraHOBKa IpU3HAaKa MOIU(UIIMPOBAHHOCTH BETBH Y3JIOB.

* void modifClr( ); -- OuucTka npu3HaKa MOAU(PUITMPOBAHHOCTH y37Ia.

* void load( ), -- 3arpy3ka y3j1a AUHAMHUYECKOTO JepeBa.

* void save( ); -- CoxpaHeHue y3/1a TMHAMHYECKOTO JIepeBa.

* void AHDConnect( ); -- [logkmouenue K y3y (3aXBaT pecypca).

* void AHDDisConnect( ), -- OTkItoueHue oT y3Ja (0CBOOOXKICHUE pecypca).

* virtual TVariant objPropGet( const string &id ), -- 3anpoc CBOWCTBa y3Jla KaK IOJb30BaTEIbCKOTO
00BbeKTa.

* virtual void objPropSet( const string <&id, TVariant val ); -- YcTaHOBKa CBOWCTBa y3Jia Kak
MOJIb30BATEIHCKOTO OOBEKTA.

* virtual TVariant objFuncCall( const string &id, vector<TVariant> &prms ); -- Be130oB QpyHKnuu y3na
KaK I0JIb30BaTEIBCKOTO 00BEKTA.

3amunéHHbie MeTOAbI:
* virtual void cntrCmdProc( XMLNode *req ); — ®yHkuus o0cayXMBaHHUS 3alpoCOB UHTepdeiica
yrpasieHus. JJommkHa epeornpenensThes Y TOTOMKA.
* void nodeEn( int flag = (0 ); — Bxitouenue yszna.
* void nodeDis( long tm = 0, int flag = 0 ); — OTKIIOYEHUE y3J1a ¢ Iepeaadei ara.
* void nodeDelAll( ); — Ounctka Bcex KOHTCHHEPOB C IOYCPHUMHU y3JIaMHU.
* void setNodePrev( TCntrNode *node ); — Y cTaHOBKa pOAUTEIHCKOTO y371a B <node>.
* void setNodeMode( char mode ); — Y cTaHoBKa COCTOSTHUSA y3J1a.
* AutoHD<TCntrNode> chldAt( unsigned gr, const string &name, const string &user = "" ); —
[ToaxmroueHue kK 1o4epHeMy y3iIy <name> KOHTEHHEpa <gr> IO0JIb30BaTeIs <user>.
* void chldList( unsigned gr, vector<string> &list ); — CHUCOK JOYEpPHUX Y3JIO0B </ist> B yKa3aHHOM
KOHTEHHepe <gr>.
* bool chldPresent( unsigned gr, const string &name ); — IIpoBepka Ha TPHUCYTCTBHE yKa3aHHOTO
JI0YEepHero y3ia <name> B KOHTeHHepe <gr>.
* void chldAdd( unsigned gr, TCntrNode *node, int pos = -1 ); — Jlob6aBiieHne qOYEpHETO y3i1a <node>
B KOHTEWHEp <gr> U MO3ULHI0 <pos>.
* void chldDel( unsigned gr, const string &name, long tm = -1, int flag = () ); — Y naneHuie 104epHETO
y3na <name> W3 KOHTelHepa <gr> ¢ dhaarom <flag>.
* unsigned grpSize( ); — Koln4uecTBO KOHTEHHEPOB C JOUYSPHUMH Y3JIaMHU.
* char grpld( const string &sid ); — Ilonyuenune nHaeKCca TPYIIHI 0 €€ UICHTU(DUKATODPY.
* GrpEl &grpAt( char id ); — JlocTyn K CTPYKType IpYIIIIBL.
* unsigned grpAdd( const string &id, bool ordered = false ); — JlobaBneHne KOHTEWHEpa TOUYSPHHUX
y3710B ¢ mnpedukcoM <id> M BO3MOXKHOCTBIO YIIOPSIOYEHHOTO XpaHeHus <ordered>. Bo3Bpaiuaer
UACHTU()HUKATOP HOBOTO KOHTEWHEpa.

* virtual void preEnable( int flag ); — YnpexaeHue o MOAKIIOUYCHUN. BbI3bIBaeTCs mepel peaabHbIM
MOJIKITFOUEHUEM.

* virtual void postEnable( int flag ); — YupexacHue o MOIKIIOYCHUH. BBI3BIBACTCS MOCIE PEaIbHOTO
TIOTKITFOYUCHHUSI.

* virtual void preDisable( int flag ); — YTupexaeHue 0 OTKIIOYCHUU. BhI3bIBaeTCS Tepe]] peabHBIM
OTKITIOYCHUEM.
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* virtual void postDisable( int flag ); — YTUpexaeHHe 0 OTKIIOYCHHH. BBI3BIBAETCS MOCIIEe PEATBHOTO
OTKJTFOUECHUS (TIEpe]T yIaJieHUEM).

* virtual void load (); — ®yHKuNs BbI30Ba 3arpy3KH y3J1a Y TOTOMKA.

* virtual void save (); — @yHKIUs BBI30Ba COXPAHECHHS y3JIa Y TOTOMKA.
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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:
Onuuu @ynkuuu reaepanun XML-¢aiina (enum - XMLNode::SaveView):

« XMLNode::BrOpenPrev -- BCTaBIIATh KOHEL CTPOKU NEpe TErOM OTKPBITHS;
« XMLNode::BrOpenPast -- BCTaBISATh KOHEIl CTPOKH TIOCIIE TEra OTKPBITHS;
« XMLNode::BrClosePast -- BCTaBIATh KOHEII CTPOKH ITOCJIE€ Tera 3aKPhITHUS;
« XMLNode::BrTextPast -- BCTaBISTh KOHEIl CTPOKH MOCIIE TEKCTA TEra;
« XMLNode::BrPrclnstrPast -- BCTaBISTh KOHEL CTPOKHU MOCIIE BRIYUCIUTEIHHON HHCTPYKIUY;
« XMLNode::BrAllPast -- BCTaBIATh KOHEL| CTPOKHU MOCJE BCEX JIEMEHTOB.
« XMLNode::XMLHeader -- BCTaBISATh Xml-3aroJIoBOK C BepcUeH.
« XMLNode::MissTagEnc -- nponyckaTtbh KOJUpOBaHUE UMEH TETOB.
« XMLNode::MissAttrEnc -- TpomMycKaTh KOAUPOBAHUE UMEH aTPHOYTOB.

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/co3nanne XML-¢aiina ¢ mapamerpamu
dbopmatupoBanus <flgs>.
* XMLNode* clear( ); — Ounctka Tera (peKypCHUBHO, BKIIFOUAsl BCE BIOKECHHUS).

* bool childEmpty( ) const; -- [IpoBepka Ha OTCYTCTBUE BIIOKECHHBIX TETOB.
* int childSize( ) const; — Koau4ecTBO BIIOYKEHHBIX TETOB.
* void childAdd( XMLNode *nd ); — JloGaBneHue BIOKEHHOTO Tera.

* XMLNode* childAdd( const string &name = "" ); — JloOaBieHrEe BIOKEHHOTO Tera.
* int childIns( unsigned id, XMLNode *nd ); — BcTaBka BIOKEHHOTO TeTa B TO3UIHIO <id>.
* XMLNode* childlns( unsigned id, const string &name = "" ); — BcTaBka BI0KEHHOTO Tera ¢ UMEHEM

<name> B MO3UIUIO <id>.

* void childDel( const unsigned id ); — Y nanenue BIOXEHHOTO Tera <id>.

* void childDel( XMLNode *nd ); — Y nanenue BI0XEHHOTO Tera 1o ero aapecy <nd>.

* void childClear( const string &name = "" ); — OuuncTKa BIOXEHHOTO Tera <name>.

* XMLNode* childGet( const int, bool noex = false ) const; — TloiydeHHe BIOXEHHOTO Tera IO
MOPSTKOBOMY HOMEpY.

* XMLNode* childGet( const string &name, const int numb = 0, bool noex = false ) const; —
[TonyueHnue BIOKEHHOTO <numb> TMOPSAKOBOTO Tera MO MUMEHHU Tera <mname>. <noex> yKa3bIBaeT Ha
3aMpeT reHepannuy UCKITIOYCHHSI B ClTydae OTCYTCTBHS Tera.
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* XMLNode* childGet( const string <&attr, const string &name, bool noex = false ) const; —
[Tonydyenue BIOKEHHOr0 <numb> MOPSIIKOBOTO TETa M0 3HAYCHUIO <name> aTpuOyta <attr>. <noex>
yKa3bIBAET HA 3aMpeT reHePalUy UCKITIOYCHHSI B CITy4ae OTCYTCTBHS Tera.

* XMLNode* parent( ); — PoauTenbCKkuii TEr 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
MHOTOIIOTOYHOCTh ~ CHCTEMBI, JaHHAas (YHKIHMOHAJIHHOCTh HAKIAABIBACT JKECTKHE TpeOOBaHUS K
CHHXPOHHM3AIMU TMOTOKOB. 1T CHHXpOHHW3AIMK B CHCTEME HCIIOJB3YIOTCS PECypcChl, (PYHKIUU 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)

IMy6an4yHbIe METOABI:
* Res( ); — VHunmanuzamnus pecypca.
* static void resRequestW( long tm = 0 ); -- 3anpoc pecypca Ha 3aluch/MOAUDUKAIIIO ¢ TaHMAyTOM
OXUJaHus <fm> (B MUJUTUCEKYH/Iax).
* static void resRequestR( long tm = () ); -- 3anipoc pecypca Ha UTEHHE ¢ TalMayTOM OXXHUJaHUs <tm> (B
MUJUTUCEKYHIAX).
* static void resRelease( ); — OcB0oOOXaeHHUE pecypca.

16.2. OobexT pecypca (ResAlloc)

IIyOoauuHbIe METOABI:

* ResAlloc( Res &rid ); -- aunmanu3anus aBTOMaTHYECKH OCBOOOXKIAIOIIETOCS pecypca AJsl paHee
BBIJICJICHHOTO HIeHTU(rKaTopa <rid>.
* ResAlloc( Res &rid, bool write, long tm = (0 ); -- VIHunManu3anus aBTOMAaTUYECKU

0CBOOOXKJIAIOIIETOCST pecypca Ui paHee BBIACICHHOTO HAeHTH(uKaTtopa <rid>. C yka3aHuWeM THIIA
pecypca <write> (4T€HHE/3aITUCH ).

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

* void release( ); — OcBobOox1eHuE pecypca.

16.3. IlIa6.10u (AutoHD)

[y6iuyuHbIEe METOABI:
* AutoHD( ), -- Ununmanu3zanus 0e3 NpuBsI3KH K OOBEKTY.
* AutoHD( ORes *node, const string &who = "" ), -- Uaunmanuzanus ¢ npuBsI3Kol K 00beKTy <node>.
O6mbext nomxeH coaepxarb pynkuuto AHDConnect() 1 AHDDisConnect().
* AutoHD( const AutoHD &hd ), -- Konupyroomiuii KOHCTPYKTOP.
» template <class OResl> AutoHD( const AutoHD<OResl> &hd s, bool nosafe = false ); --
KoHcTpyKTOp TIpHBEIEHUS TUTIOB B 0€30ITaCHOM WIIH MPSIMOM PEXKHUME MPUBEACHUS <nosafe>.
* ORes &at( ) const, -- IlomyueHne 0ObEKTa 32 PECYpCOM.
* void operator=( const AutoHD &hd ); -- KonupoBanue pecypcos.
* void free( ), -- OcBoOOXIEHUE pecypca.
* bool freeStat( ) const,; -- Ilpuznak «Pecypc cBoboaen».
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16.4. O0beKT CTPOKHU € J0CTYNIOM, pa3jieiéHHbIM 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
CUCTEMBI

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
Y TIOJICUCTEMBI JIOJKHBI CO3/1aBaTh U KOHPUrypuposatb 00bekT <T'Config> nox cBou TpedoBaHus.

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.

Taoauna 7. CtpykTypa TabauIel 00IecuCTeMHBIX mapameTpoB (SYS).

oab3oBaTenn <user> HNnentudukarop napamerpa <id> 3HayeHune napamerpa <val>
root /DemoStation/MessLev 0
user /DemoStation/Workdir /mnt/home/roman/work/OScadaD/share/OpenScada
user /DemoStation/UI/QTStarter/StartMod  |QTCfg
Taoauua 8. Ctpykrypa Ta0auIsl 3aperucTpupoBaddbix b/
KonupoBka
Unentupuxarop | Tun BJI Onucanne Bkioyars
Hma <NAME> Anpec <ADDR> coxep:xxkumoro bJ1
<ID> <TYPE> <DESCR> <CODEPAGE> <EN>
. Bubnnoreka server.diya.org;roman; 1234
LibBD MySQL byHKIHMI 56;0scadaUserLibs KOIg-U !
AnastModel SQLite Monens ATJIKC /DATA/AGLKSModel.db |[UTF8 1
server.diya.org;roman;1234
GenDB MySQL  |Ocnosnas BJ] 56:0scadaDemoSt KOI8-U 1

17.2. Taéauubl noacucteMbl «COOp JaAHHBIX»

KoHtposiepbl (MCTOUHUKM [JaHHbBIX) MojcucTeMbl «COOp HaHHBIX» XpaHATCS B TaONMLAX CBOUX
noacucreM ¢ umeHeM DQA <ModName>. CTpyKTypbl 3TUX TaOJHMIl MOTYT 3HAUUTEIBHO OTIHYATHCS,
OJIHAKO y BCEX HHUX MPHUCYTCTBYIOT oOs3areibHble mois. OOmas crpykTypa TaOiul KOHTPOJIJIEPOB
npecTaBieHa B Tabnure 9.

Tadauna 9. O0mias cTpykrypa Tabiauil KOHTpoJIepoB mojacucteMbl «Coop manabix» (DQA <ModName>).

Hnentuduxkarop |Mmsa koHTposIepa Bxiouars | 3anyckarb | UHAMBUIYyadIbHbBI
Omnucanne <DESCR>
<ID> <NAME> <ENABLE>| <START> e apaMeTpbl
. |COOp MaHHBIX U3 aKTUBHBIX

ABTOMaTHYECKUH
AutoDA MCTOYHUKOB C aBTOMaTH4eckum |1 1

HUCTOYHUK

UX BBISIBJICHUEM.

Taxoke kak 1 TabaKIa KOHTPOJUIEPOB, TAOIHIIBI MAPAMETPOB AJIS PA3JIUYHBIX THIIOB UICTOUHUKOB JIaHHBIX
MOTYT 3HAUUTENIBHO OTINYATHCS, HO TAK)XKe UMEIOT 00s3arenbHble moiist. Kpome oTinnuus, XapakTepHOTo JIs
TUNIAa MCTOYHMKA JIAHHBIX, TaOJIMLBl MapaMEeTpOB €mI€ MOryT ObITh Pa3HBIMU MJI PA3JIMYHBIX THUIIOB
napametpoB. Ob1ast cTpyKTypa Tabaullbl TapaMeTpoB IpuBezeHa B Tabnure 10.

Taoauna 10. O6mrasi cTpykTypa TaOIuI] HapaMeTpoB moacucTeMbl «COOp TaHHBIXY.

Mudp napamerpa HNmsa napamerpa Onucanue napamerpa Bkirouats NupuBuayaabHbie
<SHIFR> <NAME> <DESCR> <EN> napaMeTpsl
P3 P3 JlaBnenue Ha quagpparme |1

Kpome xoHTposuiepoB U mapameTpoB mojacucteMa «COOp JaHHBIX» COJACPIKUT HIA0JIOHBI TTAPaMETPOB.
[I1aGmoHbI MapaMeTpoB CrPyIMIHPOBaHbI IO OMOIMOTEKaM HIA0JIOHOB W XPaHATCSA B TaOIHMIAX TPEX THUIOB:
tabnuma 6nbnnotek mabdmonoB (ParamTemplLibs) Tabnuma 11, Tabnuna mabioHOB mapaMeTpoB TadIuIa
12 u Tabymira mapametp 1radaoHoB Tadauma 13.
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Taoauua 11. CtpykTypa Tabumipl OMOJIUOTEK MAOJIOHOB.

Hnentuduxarop
<ID>

HNmsa <NAME>

Onucanune <DESCR>

Tadoauna B/l 6udanorexku
<DB>

base

Ba3oBrle 111a0J10HbI

Bubanoreka 6a30BBIX MIA0JIOHOB

tmplib_base

S7

bubnnoTeka mabaoHOB J7Ist KOHTPOJUIEPOB CEPUH
Siemens S7.

tmplib_S7

Taoauna 12. Ctpykt

pa TabaHIBl MA0JIOHOB.

Hnentudpukarop <ID>

HNmsa <NAME>

Onucanne <DESCR>

TekeT npouenypbl mada0Ha

<PROGRAM>

digAlarm

Huckp. curnain

CI/IFHaHI/IBaI_[I/Iﬂ 0 AMCKPECTHOMY

JavaLikeCalc.JavaScript

napamerpy

. [pocTeie DopMUpPOBaHKE MTPOCTHIX IPAHUIL TS . .

simpleBoard P PMHP p Tpaii A JavaLikeCalc.JavaScript
TPaHHIIBI QHAJIOTOBOT'O CUTHAJIA.

Taoauna 13. CtpykTypa TaOIHIIBl TApaMeTPOB MAOJIOHOB.

HNnenTudpuxarop Hnentupuxarop Hmsi <NAME> Tun diaru 3HaveHue Ho3unms
madaona <TMPL_ID> | mapamerpa <ID> <TYPE> | <FLAGS> <VALUE> <POS>
digAlarm in Bxon 3 144 2
digitBlock cmdOpen Komanna otkpertus |3 161 IMapamerp:com |0

17.3. Ta6uub1 noacucremsl “Tpancnoprsr”

[Toncucrema “TpaHcnopThl” AEAUTCS HAa BXOAALIME U UCXOMAALIME TPAaHCHOPTHL J[ns Kaxaoro Tuma
TPAHCIIOPTOB CYIIECTBYET CBOsI TabiuIa ¢ COOCTBEHHOW CTpykTypoil. MIMeHa Tabuull COOTBETCTBEHHO:
Transport In u Transport Out. Tabauubl MOTyT MAONOJHATHCA TOJSAMH, XapaKTEpPHbIMU JJIs TUIA

TPaHCIOPTA.

Tab6auua 14. Ctpykrypa Tabnuiel Bxoaamux tpancnoptoB (Transport in).

HNnentndukarop Tun Nmsa Onmucanne Anpec IIpoTokour gan):KaT HH};‘;J‘;I;HT}’;::;’:I’W
<ID> <MODULE> <NAME> <DESCRIPT> <ADDR>| <PROT>
<START>| TpaHcnopToB
Work web transport .
webl Sockets Web 1 for proced http "2FC0P 1000 HTTP 1
requests. '
Self SelfSystem |TCP 1 Test TCP input Sockets TCP::10001: 1
socket! 1
Taoauna 15. Ctpykrypa Tabnuipl ucxoasmux TpancnopTos (Transport out).
HNnenTudpuxarop Tun HNmsa Onucanue Axpec <ADDR> 3anyckats| UHAMBHAYAJIBLHBIE T0JIS
<ID> <MODULE> | <NAME> | <DESCRIPT> P <START>| THNOB TPaHCHOPTOB
tep_ol Sockets TCP Out1 |OutPut TCP TCP::10001 1
- transport 1

Jnst nentpanusoBaHHoro onucanus nepedHs BHemHUX OpenSCADA cranuuil ucnonb3yercs Tadnuna
BHemHUX XocToB (CfgExtHosts). CTpykTypa 3Toi TaOnuIlsl MpuBeaeHa B Tabnwuie 16.

Taoauua 16. Ctpykrypa tadnuipl BHemHUX OpenSCADA xoctoB (CfgExtHosts).
Hoab3oBaTenb Anpec Hoab3oBarteas |IlapoJb noJib3oBaTesis
CHUCTEMBI I/IZ[eHTl/l(l)PIKaTOP Uvin TpchnOpT y)laJIéHHOFO BHEIIHEro0 XoCctra BHEIIIHET0 X0CTa
<OP_USER> <ID> <NAME> | <TRANSP>| | Jcra <ADDR>'  <USER> <PASS>
tep_ol Sockets TP Out 1 | QUPUTCP Iren 0001 |1
transport 1
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17.4. Taboaunbl noacucTeMbl “ApxuBbl”’

[Toncucrema “ApXuBBI” COIEPKHUT TPU TAOIHIBI ¢ PUKCUPOBAHHBIMA UMEHAMHU:
« ApxwuBbl 3HaueHHI: Archive val;
- ApxuBaropsl 3HaueHuit: Archive val proc;
- ApxuBartopsl cooOuienuii: Archive mess_proc.

Ta6JII/ILILI ApXUBATOPOB MOT'YT JOIMOJHATHCA IMMOJISIMU, XaPAKTCPHBIMHA IS KAKAOT'O THUIIA apXHUBaTOpA.

Taoauua 17. CtpykTypa Tabnuipl apxuBoB 3HaueHui (Archive val).

Hpent Pesxum 17 P S— Tun Iepuonnyu Pasme Ilepeyenn
upuxa| Hmsa | Onucanue |3amyckaThb | MCTOUHHKA spavenmii | snavemmi | 1OCTP 6y(l)epg 00CTYKHBAIOIIHX
Top |<NAME>|<DESCR> | <START> | 3Ha4eHuii Oydepa apxXuBaTOpoOB

<ID> <SreMode> <Source> | <VTYPE> <BPER> <BSIZE> <ArchS>
DAQ.Syste
aC;’IlJ;;O 1 1 m.AutoDA 4 1 100 FSArch.1s;DBArch.
qa_ .CPULoad. 1m;FSArch.1m;
load
. FSArch.POMP_200
ail dP 0 0 4 0.0001 100 70301:FSArch.Is:

Ta6auna 18. CtpykTypa Tabmuisl apxuBaTopoB 3HadeHuii (Archive val proc).

Tun Mepuo, Hepuon NupuBuayanbH

Unentndux apxuBaTopa Uvn Onucanue | 3Jamyckars Anpec <ADDR> 3Ha£em)11ﬁ apXHBHPO ble[iIOJIﬁH’Z“’HHOB

atop <ID> | P P?| .NAME> | <DESCR> | <START>| P BaHHUs

<MODUL> <V_PER>| _ A PER>| 2PXuBaTOpOB
Is FSArch OHH?C@KYH 1 ARCHIVES/VAL/ 1 60
JTHBIN Is

POMP_2007 ARCHIVES/VAL/

0301 FSArch 0 POMP 20070301 |2-0001 |60

Taoauua 19. CtpykTypa Tabnuipl apxuBaTopoB coodmieHuit (Archive mess proc).

HNnentudu Tun [Hagaon Yposenb Wunnsuyan,
xaTop |apxmBaTopa HNmsa | Onucanue | 3anyckaTh | KaTeropuu cooGmenii Anpec HbIE MO0
<ID> <MODUL> <NAME> | <DESCR> | <START> €000 eHn i <LEVEL> <ADDR> THUIIOB

- I <CATEG> apxXuBaTopoOB
Omm6Ku ARCHIVES/
StatErrors |FSArh 1 /DemoStation* |4 MESS/stErro|...
CTaHIUH o
/
NetRequsts |[FSArh Ceressie 1 DemoStation/Tra |1 ARCHIVES/
3aIpPOCHI % MESS/Net/
nsport/Sockets

17.5. Tadaunbl noacucremsl “be3zonacHocTs”

[Toxcucrema  “be3omacHOCTh”  COACPKUT JIBE TAONWIBI: Ta0JMIA TOJB30BATEICH  CHCTEMBI

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

Taoauua 20. CtpykTypa TaObIHIbl OJIb30BaTENeH cUCTeMBI (Security user).

Nmsa <NAME> Onucanne <DESCR> IHapoas <PASS> N3o06paxenue <PICTURE>
root Cymepnonp30BaTenb openscada

user ITonb3oBarens user

Ta6auua 21. Ctpykrypa TaGiMIBl TPy MOJIb30BaTeel cucteMsl (Security grp).

HNmsa <NAME> Onucanne <DESCR> Hoan3oBaTeau B rpynne <USERS>
root I'pynna cynepnons3oBareneit root;user
users I'pynna nons3oBareneit toot;user

17.6. CTpykTypa 6a3 TaHHBIX MOYJIei

Kaxplif Moynb MOXET UMeTh coOCcTBeHHBbIE Tabnmuibl b/l 1ist XpaHeHus: MHIMBHUIYaJbHBIX JaHHBIX.
Crpykrypa tabnun bJ] monyneit MmoxeT popMupoBaThCs CBOOOAHO, HCXO/1 U3 BHYTPEHHUX MOTPEOHOCTEH.
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18. CepBucHnsbie pynkuun narepgeica ynpasiaenuss OpenSCADA

CepsucHble ¢yHKMu - 310 UHTEepdeiic nocryna k cucreme OpenSCADA mocpenctBom uHTEpdeiica
ympasieaus OpenSCADA u3 BHemHuX cucteM. JlaHHBIH MEXaHU3M IOJIOKEH 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

BO3MOXXHOCTh HCIIOJIb30BaHUA HCCTaH,HapTHOﬁ YIIaKOBKH

JaHHBIX. Z[J'IH AO0CTyIla K OOBIYHBIM JaHHBIM

MOJKHO HCIIOJIB30BaTh CTaHAAPTHBIC KOMaHIbl MHTep(delica yrpaBIcHHS.

18.1. I'pynnoBoii 10CTyN K 3HA4Y€HUSIM ATPUOYTOB MapaMeTpoB nojacucreMnl «Coop

JAHHBIX», 4 TAKKE K JIeTaIbHOI nHpopMaIuu

JlaHHbIe 3ampOChI MMO3BOJIAIOT MOJIYYUTh JETalbHYI0 MH(pOpMAIMIO 0 napamerpax noacuctemsl "COop
JaHHBIX", 3alIPOCUTh 3HAUYECHUS BCEX aTPpUOYTOB MAapaMETPOB, a TAKKE BBIIOJIHUThH TPYIIIOBYIO YCTAHOBKY.
JetanbHas uHGoOpMaIus o 3arpocax npuBeaeHa B Tadnuie 23.

Ta6auna 23. AtpubyThl KOMaH/ 3anpoca aTpUOyTOB MapaMeTPOB MoACUCTEMbI «COOp JaHHBIX»

1d | Umst

3HauyeHue

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

R B oTnenpHBIX Terax Bo3Bpaliaercs
<el id="1atr"/> Nudopmanus arpuldyroB ! pail

uHpopmanus o0 atpudyre.

. CHUMBOJIBHBIN UAEHTU(PUKATOP OTIEIBHO

id Wnentuduxatop arpudyra o ¢ p oA
B3SITOr0 aTpuodyTa.

nm Nwms aTpubyta Wms oTenbHO B3SITOrO aTpudyTa.

flg @uaru atpudyTa ®dnaru OTAEIBHO B3STOrO aTpulyTa.

tp Tumn atpubyta Tumn oTaensHO B3SATOr0 arpudyTa.

. OO6nacTb 3HaYEHUH OTAEIBHO B3ATOTO

vals OO6nactp 3HaueHUH aTpudyTa.
atpuOyTa.

names Wwmena 3Havuenunit atpulyra s Mmena 3HaueHU# OT/AEIBHO B3STOrO aTpuoOyTa

BBIOOPOYHOTO THUIIA. JUIsL BBIOOPOYHOTO THUIIA.

Komanoa sanpoca 3nauenuii 6cex ampubymoeg napamempa:

<get path=""/sub_DAQ/mod_{SRC}/cntr_{CNTR}/prm_{PRM}/%2fserv%2fattr'/>

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

B oTnenpHBIX Terax Bo3BpalaeTcs 3HaYCHNE
aTpuOyTOB.

Komanoa ycmarnosku sHauenuii yKazanHvlx ampubymos napamempa:
<set path="/sub_DAQ/mod_{SRC}/cntr {CNTR}/prm_{PRM}/%2fserv%?2fattr' />

<el id="iatr">val</el> | Yka3bIBatoTCsl 3HaUCHHsI aTPUOYTOB

B oTmenbHBIX Terax yKa3bIBalOTCS 3HAYCHUE
aTpuOyTOB.

18.2. TocTyn kK apXuUBHBIM JJAHHBIM APXUBOB COOOIIEHUI

Jlis  3ampoca JaHHBIX apXMBa B TOACHCTEME apXWBHPOBAaHUS OOBEKTa apXWBa COOOIICHHIT
npenxycMorpena komanaa <info path="/sub_Archive/%2fserv%2fmess"/> u <get path="/sub_Archive/
%2fserv%2fmess"/> nns 3anpoca uHGOpMAIK 00 apX¥WBE ¥ 3HAUCHUH apXUBa COOTBETCTBEHHO. JleTanpHOe

OTNHMCaHue JaHHBIX KOMaH/I IIPE/ICTABIICHO B TaOnwuIle 24.

Tadauua 24. ATpubyThl KOMaH 3ampoca nHpopManuu 00 apXuBe 3HAUCHUHA W apXUBHBIX JTAHHBIX

1d | Umsi |

3Hauenue

Komanoa 3anpoca ungopmayuu 06 apxuee: <info path=""/sub_Archive/%2fserv%2fmess" />

YcTraHoBKa UMEHU

arch ApxuBaTop apxuBa, i1 KOTOPOTO ONPENEIATh MapaMeTPhbI.

apxuBaTOpa apxuBa
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Id

Nms

3HauyeHue

KonTposnb BepirHbI

B pesynpraTe 3anpoca ykas3blBaeT Ha peajlbHYIO BEPLIMHY

end apXuBa B JaHHOM .
apxmuBa COOOIIEHNIT B JTaHHOM apxuBaToOpe <arch>.
apxmBaTope
KonTpons riyousst
B pesynbraTe 3anpoca yka3blBaeT Ha peajbHyIO IIyOUHY apXuBa
beg apxuBa B JaHHOM

apXxuBaToOpe

COOOIIIEHNI B TaHHOM apXuBaTtope <arch>.

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

tm YcTaHoBKa BpeMeHU Bpems BepuinHbl 0110Ka apXuBa COOOIIEHUH.
YcraHoBKa BpeMEHU
tm_grnd OCHOBaHUs/HaYana Yka3bIBaeT OCHOBaHHE/HauajI0 apXuBa.
apxuBa
Yka3bIBaeT, y KAKOTo apXHBaToOpa 3arpaiimBarh 3HaueHus. Eciu
arch VYcTaHOBKa apxuBaTOpa |apXHBATOP HE yKa3aH, TO 3alpoc OYJeT MPOU3BOAUTHCS
apxuBa MOCIIEI0OBATEHHO Y BCEX apXUBATOPOB C UCKITIOYCHUEM
JyOJTUKATOB.
cat yCTaHOBKauKaTerOp M lykassisaer KaTeTOpIo/IabIOHBI 3aIPaIIuBAEMbIX COOOIIEHUH.
COO0IIeHU
lev YcraHoBKka ypoBHS VYka3bIBaeT ypOBEHb BAXKHOCTH COOOIIECHUH, 1T KOTOPOTO U
BaXHOCTHU BBIIIIE TIOJTy4aTh COOOIIEHUS.
<el>mess</el>|Coo0menus B oTnenpHBIX Terax BO3BpAIIAOTCS COOOIICHHMS.
time Bpewms coobmienms Bpewmst oTaenpHO B3STOTO COOOIICHHUS.
cat Kareropus coobmenust | Kareropus oTaensHO B3STOTO COOOIIEHHS.
lev YpoBeHb cOOOIICHHS YpoBEHb OTZENBHO B3STOrO COOOIICHUSI.
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18.3. locTyn kK apXMBHBIM JJAHHBIM APXUBOB 3HAYEHMIA

Jis 3ampoca JaHHBIX apXvBa B TOACHCTEME apXHUBHUPOBAHMS OOBEKTAa apXyWBa 3HAUCHHUS U OOBEKTE
atpubyTa mapameTpa IMOACUCTEMBbI cOOpa ITaHHBIX MpeaycMoTpeHa komaHzaa <info path="{a p addr}/
%?2fserv%?2fval"/> u <get path="{a p addr}/%2fserv%2fval"/> nna 3ampoca undpopmamuu 06 apxuse u
3HAYCHWH apXWBa COOTBETCTBEHHO. ATpUOYTHI JaHHBIX KOMAaHI, IPEIyCMaTPHUBAIONINE pPAa3INIHbIC

MCXAaHU3MBI 3aIIpoca, IMPCACTABJICHLI B Ta6J'II/II_[e 25.

Taoauna 25. ATpubyThl KOMaH 1 3anmpoca HHGpopManuu 00 apXuBe 3HAUCHUA M apXUBHBIX JTAHHBIX

Id

‘ HNms

3HaueHue

Komanoa zanpoca ungopmayuu 06 apxuee: <info path="{a p addr}/%2fserv%2fval'/>

YcTaHoBKa IMEHU

arch ApxuBaTop apxuBa, 1Jiss KOTOPOTO OMPENEISITh MapaMeTphI.
apxuBaTOpa apxuBa P p ap e p et p p
KonTposnb BepimHbl B pesynbraTe 3anmpoca yka3bplBaeT Ha peajJbHYI0 BEPUIMHY apXHBa
end apxuBa B IaHHOM 3HAUYEHUH B JaHHOM apXxuBarope <arch>.
apxuBaTope B ciyuae oTcyrcTBUs apxuBa aTpuOyT ycTaHaBiauBaeTcs B €07
KonTponb riyOounst B pesynbraTe 3anpoca ykas3blBaeT Ha peajbHYl0 IIyOHHY apXuBa
beg apxuBa B JAHHOM 3HA4YEHUH B JaHHOM apXxuBarope <arch>.
apxuBaTope B ciydae oTcyTcTBuUs apXxuBa aTpuOyT ycTaHaBiauBaeTcs B “07.
KonTposns B pesynpraTe 3anpoca yka3slBaeT Ha peaabHYIO EPUOJUYHOCTD
per NEPUOTUYHOCTH apXHBa |3HAUYEHUH B JAHHOM apxuBaTope <arch>.
B JaHHOM apxuBatope |B cimydae oTcyTcTBUS apXuBa aTpuOyT ycTaHaBIUBaeTCs B <07,
KonTponp tuma Bo3sBpamiaer kox Tumna 3HaU€HUN apXUBHBIX JaHHBIX: 0 — Boolean, 1
vtp 3HAYCHUU — Integer, 4 — Real, 5 — String. Tonpko TaHHOE CBOMCTBO JIOCTYITHO B
apxuBa/mapamMerpa ciIydae 3ampoca y napamerpa 6e3 apxupal

Komanoa 3a

npoca apxuguulx u/unu mexywux oannvix: <get path="4{a_p_addr}/%2fserv%2fval" />

¥YcTaHOBKA U KOHTPOJIb

BpeMSI 3alrpamruBacMoro 3Ha4CHUA NI BCPIINHBL 6.]101(21 apxXuBa
3HaueHnid. Ecu atpulyT He ykazan wiau paBeH “0”, TO BO3BpaIIaeTcs

tm ——— nocjeHee 3HaYyeHrue. 3HaueHue JaHHOTO aTpulyTa yCTaHaBIMBAaeTCs
B 3HaYCHHE BPEMEHU MOJYYEHHOTO 3HAUEHUS WIK BEPIIUHBI OJ0Ka
apXUBHBIX JAHHBIX.
YcTaHOBKa M KOHTPOJb | YKa3bIBaeT OCHOBaHME/HAvalo apxuBa. Eciau aTpuOyT He yKka3aH WiH
tm_gmd BpEMEHU paBeH “0”, TO MPOU3BOAUTCA 3aMIPOC OJHOTO 3HAUYCHUS. 3HAYEHUE
- OCHOBaHUsI/HayaNa JAHHOTO aTpu0yTa YCTaHABIMBACTCS B 3HAUCHHE BPEMEHU OCHOBAHUS
apxuBa 0JI0Ka apXUBHBIX JIAHHBIX.
[TepnoanuHOCTH 3amparmBaeMbIX 3HadeHU. Eciu aTpubdyT He
yKazaH, paBeH “‘0” Win MEHbILIE YeM peaslbHas IEPUOJUYHOCTD
VYcTaHOBKa U KOHTPOJIb |apXUBa, TO 3HAUEHUs OyIyT BO3BPALIATHCS C peasibHOM
per HNEPUOIUYHOCTH NEPUOTUYHOCTBIO apXUBa U 3HAUEHHUE TAHHOT O aTprlyTa
MI0JTy4aeMBbIX 3HaYEHUH |YCTAaHOBHUTCS B 3HAUEHHUE peajbHOW NeproauuHocTU. Eciin 3HaueHue
aTpuOyTa OoJblle peaqbHON NEPUOJUUYHOCTH, TO 3HAUCHUS apX1Ba
OyIyT yCpeaHATHCS K YKa3aHHOW MEPUOTUIHOCTH.
VYka3pIBaeT, y KaKOro apXuBaTopa 3anpamuBarh 3HaueHus. Eciau
apXMBaTOp HE yKa3aH, TO 3arpoc OyeT MPOU3BOAUTHCS
MOCJIEI0BATENBHO C IPUOPUTETHOCTHIO OT JIy4lIero K xyaumemy. Ums
apXxHuBaTopa, y KOTOPOro MOJIY4YeHbl 3HaYeHUs, Oy/IeT YKa3aHHO B
JTaHHOM aTpuOyTe MpH Bo3Bpare pesyibTaTta. Ecnu apxusarop s
arch VYcraHOBKa M KOHTPOJIb |JIaHHOI'O ITapaMeTpa He YCTaHOBJIEH WIIM TAKOT'O apXUBaTopa HET, TO

apXuBaTopa apxuBa

3HA4YEHHUE aHHOTO aTprlyTa Oyzaer oOHyneHo. B ciyuae
BBITTOJTHEHHE 3aIpOca, MEPECEKArONIero HECKOJIBKO apXHBATOPOB,
BBINOJIHSACTCS. 00pabOTKa TOJIBKO MEPBOr0 apXMBATOpa C yKa3aHUEM
€ro IMEHH U Pa3MEPHOCTH B COOTBETCTBYIONIMX aTpuoOyTax. Jlms
3ampoca JaHHBIX MOCIIEeIYIOIINX apXHBATOPOB 3aIPOC TOBTOPSETCS
OTTAJIKUBASACh OT Pa3MEPHOCTHU MPEBIAYILETO 3a1poca.
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Id

HNma

3HaueHue

VYka3biBaeTcst (hopMa, B KOTOPOU XKeJlaTeIbHO MOIy4yaTh JaHHbIE
apxuBa. [IpegycMaTpuBaroOTCs CleyONIne PeKUMBbI/POPMBI
nepeaayn JaHHbIX apXHUBOB:
0 — IlpocTast 3anMCh: OJJTHO 3HAYEHUE - OJIHA CTPOKa Oe3
YIIAKOBKHM CMEKHBIX 3HAUCHUH. B cilyyae apxuBa cTpok
3HAUEHHUS KOJUPYIOTCS Ha MIPEAMET UCKIOUYEHUSI CUMBOJIOB
niepeBoja crpoku. [Ipumep hopmel 3anucu:

34.5678
23.6543
65.8754
VYcTaHOBKA U KOHTPOJIb
34.6523
mode peXuMa Tiepeavun
JIAHHBIX ApXHBA 1 — YnakoBaHHasl 3alMCh 110 IPUHIUITY CBOPAUYMBaHUs
P CMEXKHBIX 3HAUEHUI: OJIHO 3HAYEHUE - OJIHA 3anuch. [lepen
KaQ)KJIbIM 3HaYE€HUEM YKa3bIBA€TCs €ro MO3ULIUMOHHBIN HOMEp,
OTIENEHHBIN IPOOEITIOM:
0 34.5678
1 23.6543
4 65.8754
6 34.6523
2 — MaccuB OMHapHBIX HEYaKOBAaHHBIX 3HAUEHUH,
koaupoBaHHbIH Mime Base64. He MoxkeT ObITh HCTIONB30BaH
JUISL CTPOKOBBIX apXUBOB.
VKa3bIBaeT, ¢ KaKOW TOYHOCTHIO NIEPEIABaTh JAHHBIC 3HAYCHUU
YcranoBka TOYHOCTH N
real prec BelecTBeHHoro tumna B pexxume "0" u "1". [To ymomuanuto sta
BEILIECTBEHHBIX YHCEIl
TOYHOCTH COCTABIISIET 6 3HAYAIUX LUDD.
round perc VYcraHoBKa MponeHTa | YKa3bpIBaeT MPOLEHT OKPYTJIEHUSI CMEXKHBIX YUCIIOBBIX 3HAYEHUH, JJIs

OKpYTJICHUS

pexxuma “17.
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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 mpu mnoxakitoueHuu pasnensemblx (SO - shared object) Oubnmorek sBisercs
HNOJKIIOUeHNe (PYHKIMA MHUNMaIU3aluud. DTH (QYHKIMM JOJDKHBI OBITH ONpesaeseHbl Kak oOblyHble “C”
(GYHKINU 17151 MCKITIOYEHUST CKayKeHHsI UMeH QyHKIUI. OOBIYHO 3TO JeNaeTcs ClIeAYIOIHM 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
3aMpalBaeMoro MoyJsisi U JOJDKEH nepedupaTbes, HauMHas ¢ Hylid. B ciiyyae oTCyTCTBUS MOIyJIst
C IaHHBIM UICHTH(PHUKATOPOM (YHKIHUS JODKHA BO3BPAIIATH CTPYKTYPY ¢ UMEHEM MOJYJISl HYJIEBOM
JUINHBI, YTO U CIYKUT OKOHYaHUEM IpOLiecca CKAaHUPOBAHUS.

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
nokyMmeHnTe. OHAKO I yIPOIIEHUS W YCKOPCHHS IMpoIlecca HANMCAHWS MOAYJICH OCHOBHBIC (DYHKIIHH,
nepeonpeensieMble B MOIYJISIX, TPUBEICHBI B Tabmuie 22.
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Tadauua 22. OcHoBHBIE QYHKITUH, UCTIOJIB3YIOIITUECS TTPU CO3TaHUH MOJTYJICH

Oo6mee API monyJieit (TModule):
ATpuOyTHI

string mld; — VinenTudukatop MOIys.

string mName; — VIMs Moy Is.

string mDescr; — OnucaHue MOaYJIsL.

string mType; — Tun monyns.

string mVers, — Bepcust MOIYJIA.

string mAutor, — ABTOp MOJYJISI.

string mLicense, — JInueH3uss MOIyJIsl.

string mSource; — VICTOYHHUK/TIPOUCXOKICHUE MOJTYJIIS.

Metonasnl

virtual void load (' ); — 3arpy3ka Moaysi.

virtual void save (' ); — CoxpaHeHue MOTyJIs.

virtual void modStart( ); — 3amyck MOyl

virtual void modStop( ); — OcTaHOB MOTYJIS.

virtual void modlInfo( vector<string> &list ); — CHHMCOK JOCTYIHBIX JIEMEHTOB HH(OpMAIH O
moxyie. [Ipenmycmorpens! cinenyromue HHOOPMAITMOHHBIE JIEMEHTHI:

Modul — unentudukatop Moaysst; Name — JIOKQJTM30BaHHOE UMsI MOJTYJIsl; Type — THUI MOYJIS;
Source — ncToyHMK MoayIs (KOHTeHHEp); Version — Bepcust MOIydst; Autors — aBTOpa MOJIYJIS,
Descript — onmcanue moayiist; License — JHIIEH3UsT MOJTYIISL.

virtual string modlInfo( const string &name ); — 3anpoc yKa3aHHOTO dJIEMEHTa HHPOPMAIIHH.
void postEnable( int flag ); — TlonxiroueHre MOy K JUHAMHUYECKOMY JIEPEBY OOBEKTOB.

void modFuncReg( ExpFunc *func ); — Peructparys 3KkcopTupyeMoil QyHKIHIH.

API monyaneii noxcucremst “BJ1”.

Tun B/l (moromok ot TTipBD):

virtual TBD *openBD( const string &id ); — OTkpsiTh/co3aaTh B/I.

B/l (moromok ot TBD):

virtual void enable( ); — Bxmrouenue b/I.

virtual void disable( ); — Otknrouenue b/1.

virtual void load (' ); — 3arpy3ka B/I.

virtual void save (' ); — Coxpanenue B/I.

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

virtual void sqlReq( const string &req, vector< vector<string> > *tbl = NULL ); — OOcnyXuBaHue
SQL-3anpocos. [Jns b/l noanepxkusatomux SQL-3ampocsl.

virtual TTable *openTable( const string &table, bool create ); — OTKpBITH/CO3AaTh TAOIHUILY.

Taoauna (moromok ot TTable):

virtual void fieldStruct( TConfig &cfg ); — llony4eHue CTpyKTypbl TaOIHIIBL.

virtual bool fieldSeek( int row, TConfig &cfg ), — llocnenoBaTenbHOE CKAHUPOBAHKE 3ATTUCEN TAOJIUIIBI.
virtual void fieldGet( TConfig &cfg ); — Ilonydenue ykazaHHOU 3aIUCH.

virtual void fieldSet( TConfig &cfg ); — YcTaHOBKa yKa3aHHOMW 3aITHCH.

virtual void fieldDel( TConfig &cfg ); — Y nanenue yKka3aHHOU 3aITUCH.

API monyaneii noncucrems! “COop J1aHHBIX”.
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Tun koutposiepa (moromok or TTipDAQ):

* virtual void compileFuncLangs( vector<string> &Is ); — llepedeHb S3BIKOB MOJIH30BATEIHCKOTO
MIPOrPaMMHUPOBAHHUS, TTOIIEPIKUBAEMBIX MOJIYJIEM.

* virtual string compileFunc( const string &lang, TFunction &fnc_cfg, const string &prog text ); —
Komnunsmyst 1moyb30BaTeNbCKOM  TPOLEAYPHl W CO3/aHUsl OOBEKTa HCIOMHEHUs (QYHKIUHM IS
YKa3aHHOTO $13bIKa TOJIb30BATEIBCKOTO MPOTPAMMHUPOBAHHS.

* virtual bool redntAllow( ); — llpu3Hak NOIIEPKKH MEXaHU3MOB Pe3epPBUPOBaHUS MOyIeM. JoimkeH
MIPOCTO MEPEOTPEIeATHCS U BO3BpaIIaTh true.

* virtual TController *ContrAttach( const string &name, const string &daq db ), —
OTKpBITHE/TOAKITIOYEHHE KOHTPOJLIIEpa.

KonTposuiep (moromox ot TController):

* virtual void load (' ); — 3arpy3ka KOHTpoJIepa.
* virtual void save_ (' ); — CoxpaHeHHE KOHTPOJIEpA.
* virtual void start (); — 3ammyck KOHTpoJuIepa.

* virtual void stop (' ); — OcTaHOB KOHTpOJLIEpA.
* virtual void enable (); — Bxitouenue KOHTpoJuIepa.
* virtual void disable (); — OTKII04eHHE KOHTPOJLIEPA.

* virtual void redntDataUpdate( bool firstArchiveSync = false ); -- BbIllOTHEHHE ONIEpalliy ITOTYICHHUS
JaHHBIX W3 PE3CPBHOW CTaHIMU. BBI3bIBaCTCS aBTOMATUYECKH 3a/adyeii OOCTY)KMBAaHHUS CXEMBI
pe3epBUPOBaHUs U Tepes 3alyCKOM sl CHHXPOHHM3AIMM apXHWBOB C YCTAaHOBJICHHBIM IapamMeTpoM
<firstArchiveSync>.

* virtual TParamContr *ParamAttach( const string &name, int type ); — Co31aHne/0TKPHITUE HOBOT'O
napamerpa.

ITapameTtp konTpoiepa (moTtoMok oT TParamContr):

virtual void enable( ); — BxItouuTh mapamerp.

virtual void disable( ); — OTKJIIOYUTH TapaMeTp.
virtual void load (); — 3arpy3ka napamerpa.
virtual void save (' ); — CoxpaHeHue mapameTpa.

API MonayJieii moacucreMbl «KAPXHBBI».

Tun apxusaropa (noromok ot TTipArchivator):

virtual TMArchivator *AMess(const string &id, const string &db ); — Co3nanue apxuBaTopa
COOOIIIEHUI.
virtual TVArchivator *4AVal(const string &id, const string &db ); — Co3nanue apxuBaTopa 3Ha4CHUH.

Apxusatop coodmenuii (moromok ot TMArchivator):

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

virtual void save_ (' ); — CoxpaHeHUe apXuBaTopa.
void start( ); — CtapTt apxuBaTopa.
virtual void stop( ); — OcTaHOB apxuBaToOpa.

virtual time_t begin( ); — Hadano maHHBIX B apXHUBaTOpE.

virtual time_t end( ); — KoHell JaHHBIX B apXUBaTOPE.

virtual void put( vector<TMess.:SRec> &mess ); — llepenarb cooOiieHne apxuBaTopy.

virtual void get( time_t b_tm, time_t e_tm, vector<TMess::SRec> &mess, const string &category = "",
char level = 0, const string &arch = "" ); — 3anpocuTh COOOIIIEHUE U3 ApXUBATOPA.

Apxusatop 3Ha4eHuii (moromoxk ot TVArchivator):

virtual void setValPeriod( double per ); — Y cTaHOBUTb NMEPUOAMYHOCTh 3HAUYCHUN apXHBATOPA.
virtual void setArchPeriod( int per ); — Y CTaHOBUTb NEPHUOAUYHOCTH APXUBHUPOBAHMUSL.

virtual void load (); — 3arpy3utb apxuBarop.

virtual void save (' ); — CoXpaHUTb apXUBaTOP.

virtual void start( ); — 3amyCTUTb apXUBaTOP.

virtual void stop( bool full del = false ); -- OcTaHOBUTH apXHUBATOP C BO3MOKHOCTBHIO MOJTHOTO
yIaneHus, eciu yctaHoBieH <full del>.

virtual TVArchEl *getArchEl( TVArchive &arch ), -- Ilonydaenne apxuBa <arch>, 00CITy>KUBa€MOTO
apXUBATOPOM.
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ApXHUBHBIi 3j1eMeHT 3Ha4yeHni (moTtoMok ot TVArchEl):
* virtual void fullErase( ); — IlomHoe ynajieHue 4acTH apXxuBa B apXUBaTOPE.
* virtual long long end(' ); — Bpemst okoHUaHUs apXUBa B apXUBATOPE.
* virtual long long begin( ); — Bpems Hauana apxuBa B apXuBaToOpeE.
* virtual TVariant getValProc( long long *tm, bool up_ord ); — ®@yukuus oOpabOTKH 3ampoca 0JHOTO
3HAYEHUS U3 apXUBa.
* virtual void getValProc( TValBuf &buf, long long beg, long long end ); — ®yHxuus o6paboOTKu
3arpoca MOJAyJIeM Ha MOTy4YeHHE TaHHBIX.
* virtual void setValProc( TValBuf &buf, long long beg, long long end ); — ®yHxuus oO6paboTKu
3arpoca MOJIyJIEM Ha YCTaHOBKY JIaHHBIX.

API monyJieit noacucrems! «IIpoTokoJabn».
IIporoxou (moromok ot TProtocol):
* virtual void outMess( XMLNode &io, TTransportOut &tro ); — llepenaua nanusix B nepeBe XML
<in> ynaJ€HHON CUCTEME MOCPEICTBOM TPAHCIIOPTA </70> W TEKYILET0 UCXOASUIETO MPOTOKOIA.
* virtual TProtocolln *in_open( const string &name ) — OTKPBITB/CO3/1aTh BXOHOMW MPOTOKOJL.

BxoaHoii npotokoJ (moromok ot TProtocolln):
* virtual bool mess( const string &request, string &answer, const string &sender ); — Ilepenaua
HECTPYKTYPUPOBAHHOTO COOOIIEHUS B IPOTOKO.

API monyaseit noncucremsl «TpancnopTei».

Tun Tpancnopra (moromok ot TTipTransport):

* virtual TTransportin *In( const string &name, const string &db ); — Co31aTh/OTKPBITH HOBBIiA
«BXOJSIIIUI) TPAHCIIOPT.

* virtual TTransportOut *Out( const string &name, const string &db ); — Co31aTb/OTKPbITh HOBBII
«UCXOISIIHID TPAHCIOPT.

Bxoasimuii tpancuopt (moromok ot TTransportin):
* virtual string getStatus( ); — Cratyc unrtepdeiica.

* virtual void start(); — 3aImyck TpaHCIIOpTA.

* virtual void stop(); — OcTaHOB TpaHCTIOPTA.

Hcxopsmmii Tpancnopt (moromok ot TTransportOut):
* virtual string getStatus( ); — Cratyc uatepdeiica.
* virtual void start( ); — 3alyck TpaHCHOpTa.

* virtual void stop( ); — OcTaHOB TpaHCTIOPTA.
* virtual int messlO( const char *obuf, int len_ob, char *ibuf = NULL, int len_ib = 0, int time = 0, bool
noRes = false ); — OrtmnpaBka AaHHBIX 4Yepe3 TpaHCHOPT. Bpems oxumaHus <time> COeAUHEHHS

yKa3bplBae€TCsl B MWIHCEKyHAax. <noRes> wucnosnb3yercs NPOTOKOJAMM s  MOHOIOJIBHOTO
OJIOKMpOBAaHUSI TPAHCHOPTa Ha BpeMs pabOThl ¢ HUM M HCKIIOYEHHS COOCTBEHHOW OJIOKHPOBKU
byHKIHEH.

API monyaei noacucremsl «Ilonb3oBareabckue nHTepdeicbn.

Ioan3oBaTteanckuii uaTepdeiic (moromok ot TUI): He conepxkut cnenuduueckux GyHKImii!

API monyneii nogcucrembl «CrneunanbHbie”.

CneuunanbHble (moToMok ot TSpecial): He conepxut crienuduaeckux GyHKInn!
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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 OTKPBITUS M 3aKpPbITHUS JOJDKHBI PacloyiaraThCsi B OTAEIBHBIX CTPOKAaX 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 GOpMATHPOBAHUS UCXOMHOTO TEKCTA, HACIEIOBAHHOTO y JAPYTHX CBOOOIHBIX MPUIIOKECHUN U
IIPUMEPOB, PEKOMEHAYETCS UCIO0Ib30BATh YTHIINTY:
indent -bli0 -i4 -1100 -npsl -npcs -prs -nsaf -nsai -ts8 <filename>.

ITpaBuiia kKoMMeHTHpPOBaHU UCXOAHBIX TeKCTOB OpenSCADA:
+ 00s3aTeIbHOMY KOMMEHTHPOBAHHIO U TIIATEILHOMY OIMCAHUIO MOJIEKAT 0ObABICHUS KIACCOB;
« 00bsABIEHMS MYyOJIMYHBIX METOJOB KJIACCOB JOJDKHBI ~ OBITh  TIIATEBHO OMMCAHBl C
MHAWBUAYaAJIbHBIM OIMCAHUEM KaXI0T0 apaMeTpa;
«  00bsBIEHMS TyOIUYHBIX aTPUOYTOB TaKkKe HEOOXOAUMO TIIATEIIbHO KOMMEHTHPOBATh;
« TeKCT (PyHKIMA HE HYXIAIOTCS B TIIATEIbHOM KOMMEHTHPOBAaHHH, OJHAKO HESBHBIE MeECTa
KeJlaTeIbHO KOMMEHTHPOBATb.
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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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