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BBenenue

JlaHHBII TOKYMEHT MpeNCTaBIseT coO00i onucanue nHTepdeiica mporpaMmmupoBanus npuioxenus (API)
cuctembl OpenSCADA.

OpenSCADA 5310 mpoekr otkpeiToii SCADA-cucTteMbl MOCTPOEHHON MO MOAYJIBHOMY IpHMHLUIY. B
JIOKYMEHTE COJEPIKUTCS HCUepIbIBalolllee ONMCAHWE BHYTpeHHEW apxuTekTypbl cuctemMbl OpenSCADA.
Kpome undpopmanuu o0 apXUTEKTyphl MPEAOCTABISAIOTCS CIPaBOYHBIE JaHHBIE [0 METOJaM U aTpuOyTam
00BEKTOB CHCTEMBI.

JlokyMeHT mpeaHa3HauYeH AJI1 IPOrPaMMUCTOB JKeIaromuX pa3ooparbes B apxurekrype OpenSCADA u
pa3pabateiBaTh pacmupenus s He€. JIoKkyMeHT He MpeaHa3HauyeH IS MOJIb30BaTeNiell W MHTErpaTopoB
OpenSCADA!

Jns moHuMaHuWs JOKyMeHTa TpeOyeTrcst 3HaHMe KoHuenuud OO0bekTHO OpHEHTHPOBAHHOTO
[IporpammupoBanusi (OOIl) u yHUBEpCaTbHOTO SI3bIKa MOJEITUPOBAHUS MPOTPAMMHOIO OOecreueHus
(UML), a i1 BO3MOXHOCTH M3y4eHHs HMCXOJHOTO KoJa TIpoeKkTa TpeOyeTcss 3HaHUE s3bIKa
nporpammupoBanusi C++. Kpome TOro, B JOKYMEHTE COJEPKHUTCS YIOMHHAHHUE O TEXHOJIOTHUSX:
pensiuronnsie B[, XML.

API cucremsr OpenSCADA 4



1. BayTpennsis crpykrypa, API cucrtembr OpenSCADA.

C uenpl0 HAIJSIIHOTO M JOCTYIIHOI'O BOCHPHATHS apXuTeKTypbl cucteMbl OpenSCADA B nenom Ha
puc.l. m3obOpaxkeHa craTudeckas auarpamma kiaccoB cucteMbl OpenSCADA Ha yHUBEpPCaIbHOM SI3BIKE
moaenupoBanust (UML). Ucxoas u3 auarpammsl BUIHO, 4To cucteMa OpenSCADA conep HUT MOAYJIbHBIE
MOJACUCTEMBL:  «ApxuBbD», «ba3sl  gaHHBIX», «TpaHcnopTb», «TpaHCHIOPTHBIE  HPOTOKOJIBIY,
«Ilonp3oBaTenbckue uHTEpdeiice», «COop naHHbIX» U «CHenuanbHbley, a TaKXKe MOJCHUCTEMBI:
«be3onacHocTe» U «YmpaBineHue MmonynasMu». Ha nuarpamMMe HariasaHO NpPECTAaBIEHBI B3aUMOCBSI3U
MEXy MOJLYJIbHBIMHU MTOJACUCTEMAMHU U MOAYJISIMU COOTBETCTBYIOLINX 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
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1.[ 1
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IMod cucmems « TDSHCNODTIHLIE MOOTIONDNL S
TUI £
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2 o
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\ S
. oy

Puc. 1. Cratnueckas quarpaMmma KiaccoB
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2. O06mas crpykrypa cucrembl. MoayasHocTh (TSubSYS,
TModule)

KopnuewMm, ot koToporo crpoutcst Bcs cucteMa, siBisercs 00bekT TSYS. KopeHb comepuT moacucTeMsl
(TSubSYS). INoacuctembl MOTYT OBITH: OOBIYHBIMH M MOAYJIBHBIMH. OTIHMYKME MOIYIBHBIX MOJCUCTEM
YeTKO TIpociexuBaeTcs Ha puc. l. Tak, MOIynIbHBIE IOJACHUCTEMBI O00S3aTENbHO COAEPIKAT CIHUCOK
MoayiabHBIX 00bekTOB (TModule), mampumep moacuctema apxuBbl TArchiveS comepXuT MOyJIbHBIE
o0wexTel TTipArchivator. B Toxxe Bpemst 0ObIYHas MOJACHCTEMAa TaKUX OOBEKTOB HE coaepxkuT. 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 nmpomnecce nannumanuzanuu kopHs (TSYS) onpenensercs rmodanbHas nepemennas SYS. [lepemennas
SYS MoxeT wucmonb30BaThCsl sl MPSAMOro oOpamieHus K KOPHIO CHCTEMBI U3 JI000oro e€ ysia.
Wuunmanusanys KOpHsS BBIMOJIHAETCS €IMHOX]bI W3 TJIaBHOM BhI3bIBatomied ¢yHkiuu. [locne 3amycka
yIIpaBJIEHUE 3aXBaThIBACTCAd OOBEKTOM CHCTEMBI J0 OCTaHOBKH. KOpHEBOW OOBEKT KOHLEHTPHUPYET BCE
obmecucremunie pyHkunn cuctembl OpenSCADA.

[Tponomkennem kopHeBoro oObekta (TSYS), BeMoOMHAMOMEro QYHKIUHA OOCIY)KHBAaHUS ITOTOKA
CUCTEMHBIX COOOIIeHHH, BBICTymaeT 00BeKT TMess. OOBEKT AOCTYNEH TOCPEACTBOM TI00aIbHOU
nepeMeHHoi Mess, KOTOpas WHHIMAIH3HPYETCS KOpHEM cHCTeMbl. OOBEKT COACpPKUT (DYHKIHH
KOAMPOBAHMUS, IEKOAUPOBAHHSI M TOKAIU3AIUN COOOIICHUH.

B mnoxncucremax (TSubSYS) peanusyrorcs GyHKIIMA XapakTepHbIE IS KaXAOW TIOJCHUCTEMBI
UHIMBUAYAJIBHO, C OOLIMM Ui BCEeX MOACHUCTEM JOCTynoM, uepe3 o0bekT TSubSYS. MonynbHas
MOJICHCTEMAa UMEET BO3MOXKHOCTh PaCIIUPSTh (HYHKIIMOHAIBHOCTH MOCPEACTBOM Moayieit. [l 3Toit nenn
MOJyJIbHas MOJICUCTEMA MPEIOCTABISET JOCTYI K MOIYJISIM CBOETO TUIIA B BUAE MOJYJIbHBIX OOBEKTOB.

Monynp — cocTaBHas 4acTh MOJYJIBHOM mojcucTeMbl. B obmiem, Ui Bcex MOIYNeH U UX TMOACUCTEM,
MOJyJIb TpenocTaBisgeT MHPOpMalUi0 O cede, CBOEM MPOUCXOKACHUU U IKCHOPTHUPYEMBIX (PYHKIIHSIX.
OTnenbHO B3ATHINM MOAYJIb peaan3yeT PYHKIHUOHAIBHOCT B COOTBETCTBUHM CO CBOMMHM MOTPEOHOCTAMM.
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2.1. KopneBoii 00bekT cuctemsl (TSYS)

‘HacnenyeT: ‘T CntrNode. ‘

/lanHbI€:
HNHudpopmannoHHbIe IEpEMEHHbIE TPOrPaMMBbI:
* PACKAGE LICENSE — JIuueHn3us pacpocTpaHEHHsI IPOTrpaMMBbl
* PACKAGE DESCR — Kpatkoe onucaHue nporpamMmmbl
* PACKAGE AUTHOR — ABTOp nporpamMmsl
* PACKAGE SITE — Web caiit noaaep>Kku nporpaMmbl

Croco0bl KOUPOBaHUSI CUMBOJIBLHBIX TTocienoBareabHocTeit (enum — TSY'S::Code):
* PathEl — >nement nytH (cumBoibL: /' 1 '%' k Buay '%2f");
* HitpURL — anpec Opayzepa (http url);
* Html — cnienmanbHBIX CUMBOJIOB JUIS UCTIONIb30BaHus B html;
* JavaSc — cUMBOJIOB KOHIIAa CTPOKH 1uist JavaScript;
* SOL — 3nauenus SQL-3anpocos;
* Custom — BBIOOPOYHOE KOJUPOBAHNE YKA3aHHBIX CHMBOJIOB,;
* base64 — Mime xoaupoBaHue B cTannapte Base64;
* FormatPrint — KoaupoBaHHe/>KpaHUPOBAHHUE 3JIEMEHTOB (QopMaTHpOBaHUS i (QyHKIUN
BpoJe “printf”;
* oscdID — KoaupoBanue u1eHTUPUKATOPOB Y3IIOB.
* Bin — KonupoBaHue OMHApHBIX JAHHBIX B TEKCT H 0OpaTHO.
* Reverse — VHBepcus Nopsiika CHMBOJIOB B CTPOKE.

Buner npencranenus nenoro B pyHkmusx TSY S::int2str() u TSYS::112str() (enum — TSYS:: IntView):
* Dec — gecATUYHOE;
* Oct — BOCBMEPUYHOE;
* Hex — miecTHaaUATEPUYHOE.

Crannaptabie ko1b1 omn00ok B cucteMe OpenSCADA (enum — TSYS::Errors):
* DBInit (1) — Omubka nannuanuzanuu b/I;
* DBConn (2) — Ommbka noakmtoueHus Kk b/I;
* DBInernal (3) — Buytpenns ommbka b/l;
* DBRequest (4) — Ommbka B 3anpoce k b/[;
* DBOpen (5) — Ommbka oTkpsITHs BJ1;
* DBOpenTable (6) — OmmnOka OTKpbITUS TaOIUIIBL;
* DBClose (7) — OmmbOka 3akpbitust b/I;
* DBTableEmpty (8) — Tabnuua B/l mycra;
* DBRowNoPresent (9) — 3anuch B TabJIUIIE OTCYTCTBYET.

IIa0Ji0HbI:

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

e STR BUF LEN — CrannaptHas anuHa cTpokoBbix 0ydepos B OpenSCADA (3000).
STD WAIT DELAY — CtaHnapTHBIA KBaHT BpeMeHU IUKIOB oxuaanus (100mc).
STD WAIT TM — CtaHnapTHBIH HHTEPBA OXKHUJIAHHUS COOBITHS.

*  func__ — IlonHoe UM BbI3bIBAIOIEH (QYHKIUH.
* vmin(a,b) — OnpeneneHre MUHUMAIBHOTO 3HAYCHHUS.
* vmax(a,b) — OnpejeneHrie MaKCUMaIbHOTO 3HAUYCHHUS.

ITy0iu4HbIE MeTOABI:
o TSYS(int argi, char **argb, char **env ); — NHUIMAIU3UPYIOMUNA KOHCTPYKTOP.
* int start( ), 3amyck cucteMbl. QYHKIHS 3aBeplIaeTcs TOIbKO C 3aBEPIIEHUEM PabOThl CHCTEMBI.
BosBpamaercs ko Bo3Bpara.
* void stop( ); — KoMaH1a OCTAHOBKH CHCTEMBI.
* int stopSignal( ); — Koj Bo3Bpara B cllydae 0OCTaHOBa CUCTEMbl. MOXKET HCIOIb30BaThCs KaK MPU3HAK
«OcCTaHOB CUCTEMBD» Pa3IMYHBIMU MTOICHCTEMAMHU.
 string id(); — VU nenTrduKaTOp CTaHIIUN.
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* string name( ); — JlokanTu30BaHHOE UMSI CTAHIIUH.

* string user( ); — CHCTEMHBIH MMOJIb30BaTEIh OT IMEHU KOTOPOTO 3aITyllIeHa CUCTEMA.

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

* bool present( const string &name ); — [IpoBepka Ha HATMUNE YKA3aHHOW MOJICUCTEMBI.

* void add( TSubSYS *sub ); — JloGaBieHue/peructpanus moacuCcTEMBbI.

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

* AutoHD<TSubSYS> at( const string &name ); — IlonkmoueHne K yka3aHHOU MOJICUCTEME.
* AutoHD<TUIS> ui( ); — lpsimoii noctyn k noacucreme «Ilonp3oBarenbckue HHTEPPEHCH.
* AutoHD<TArchiveS> archive( ); — lIpsiMOi#1 TOCTYTI K TIOJICUCTEME «APXHUBBIY.

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

* AutoHD<TControllerS> daq( ); — Ilpsimoii noctyn k noacucteme «CO0p JaHHBIX.

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

* AutoHD<TTransportS> transport( ); — Ilpsimoit noctyn Kk noacucteme « [paHCOPTHI».

* AutoHD<TSpecialS> special( ); — Ilpsmoii noctymn K nojacucreMe « CrieliuaIbHbIC.
* AutoHD<TModSchedul> modSchedul( ); — Ilpamoii pocTynm K moAcHCTEME «YTIIpaBlieHUE
MOJTYJISIMED.

* AutoHD<TSecurity> security(); — Ilpsimoit noctyn k nojcucreme «besonacHocTb.

e string workDir(); — Pabouast aupexkTopus CTaHIUH.

* string icoDir( ); — Jupextopus ukoHok OpenSCADA.

* string modDir( ); — dupekropust moayneit OpenSCADA.

* void setWorkDir( const string &wdir ); — Y cTaHoBka paboueld TUPEKTOPUH CTAHIIUH.

* void setlcoDir( const string &idir ); — YcraHoBka qupexktopu UKoHOK OpenSCADA.

* void setModDir( const string &mdir ); — Y ctanoBka nupexropun moayneir OpenSCADA.
* string cfglile( ); — Vms koHbUTrypannoHHoOro (paiia CUCTEMBI.

* XMLNode &cfgRoot( ); — Pa3obpanHas cTpykTypa KOH(DHUTYpaITMOHHOTO (aiina.

» string workDB( ); — Ilonnoe ums paboueit b/I.

* string selDB( ); — BuiOpannas BJl. Ucnonb3yercs anst n3dupaTenbHON 3arpy3ku U3 ykasanHoit b/1, B
noacucreme «bJIy.

* bool chkSelDB( const string& wDB ); — @OyHKIUS NpPOBEPKH Ha COOTBETCTBUE YyKa3aHHOU bBJ|
<wDB> BbIOpanHOil B selDB( ).

* void setWorkDB( const string &wdb ); — Y ctaHoBKa nosHoro nmenu padoueii b/

* void setSelDB( const string &vl ); — YcrtanoBka BeiOpanHo# b/l mist n3buparensHOM 3arpy3Ku.

* bool saveAtExit( ); — Ilpuznak — « CoxpaHsITh KOHOUTYPALIUIO CUCTEMBI TIPU BBIXOJICY.

* void setSaveAtExit( bool vl ); — YctanoBka npusHaka — «CoXpaHsATh KOH(PUIYPALUIO CUCTEMBI NIPH
BBIXOJIEY.

* int savePeriod( ); — IlepuoIn4HOCTh aBTOMAaTHYECKOTO coXxpaHeHus ctaniuu B b]l (cekynn).

* void setSavePeriod( int vl ); — YcTaHOBKa NEPUOJUYHOCTA aBTOMATHUECKOTO COXPAHEHUS CTaHIUU B
BJI (cexynpn).

 string optDescr( ); — Jlokanu3oBaHHas IOMOIIb 10 ONUMAM KOMAaHJHON CTPOKM M IapameTpam
KOH(UTYpallMOHHOTO (Qailna.

* static void sighandler( int signal ); — ®yHKUUSA cTaHAAPTHOrO 0OpPabOTUYMKA CUTHAJIOB CHUCTEMBI B
LEJIOM.

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

* void clkCalc( ); — Pacuér dacToThl mpoIleccopa Ha KOTOpPOM paboTaeT cucTtema. BbI3bIBaeTcs
NEPUOIUYECKHU JJISi CUCTEM C IEPEMEHHOM YacTOTOH mporeccopa.

* unsigned long long shrtCnt( ); — DyHKIUSA 3amMepa MaJbIX HUHTEPBAJIOB BPEMEHH 110 CUETUYHKY TAKTOB

nporieccopa. Bo3Bpariaer 3HaueHHE CYETYMKA TAKTOB MPOIECCOpa.

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

* static long long curTime(); — Texymiee BpemMsi B MUKpoceKyHaax ¢ Hadaja 3moxu (01.01.1970).

* static void taskSleep( long long per, time t cron = ( ); — ®OyHKUUS 3aChIIIAHUS MMOTOKA IO CETKE
aOCOJIOTHOTO BpPEMEHH C TEPUOJIOM <per> B HAHOCEKYHJAaX WU 1O 3aIUIaHKPOBAHHOTO BPEMEHHU
<cron>.

* static time_t cron( const string &vl, time t base = () ); — IlnanupoBanre BpEeMEHU HCIIOJHECHUS IO
dopmary crangapra Cron <v/>, HaurHas 0T 0a30BOTO BPEMEHU <hase™> WM OT TEKYIIETO BPEMEHH, €CITU
0a3a He yKazaHa.

* static bool eventWait( bool &m_mess r_stat, bool exempl, const string &loc, time t time = 0 ); —
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OyHKIMS 0XHIAHUS COOBITHS <exempl> misg mepeMeHHOW <m mess r stat> B TEYEHHWE YKa3aHHOTO
HWHTEpBaja BpeMeHU <time> JJI UCTOYHHKA <loc>.

* static string int2str( int val, IntView view = Dec ); — IlpeoOpa3oBaHue 1eJIOr0 3HAKOBOTO B CTPOKY
BUJA <view>.

* static string uint2str( unsigned val, IntView view = Dec ); — IIpeobpa3zoBaHus 11e10r0 0€33HaKOBOTO B
CTPOKY BHJA <view>.

* static string [[2str( long long val, IntView view = Dec ); — IlpeoOpa3oBaHusi AJIUHHOTO IEJIOTO
(646uT) B CTPOKY BHIA View.

* static string real2str( double val, int prec = 15, char tp = 'g'); — IIpeoOpa3oBaHus BEIIECTBEHHOTO C
TOYHOCTBIO <prec> 3HaKOB U THUIIOM <tp> B CTPOKY.

* static double realRound( double val, int dig = 0, bool toint = false ); — OxpyrieHue BEIIECTBEHHOTO

YHcia 10 yKa3aHHOro 3Haka <dig™> mociie 3amsToi ¢ BO3MOXKHOCTBIO MPEOOpa30BaHUs K IIEJIOMY ITOCIIE
OKpyrJIeHus <toint>.

* static string addr2str( void *addr ); — IlpeoOpa3oBaHue aapeca B CTPOKY.

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

* static string fNameFix( const string &fname ); — IlpeoOpa3oBaHue OTHOCUTEIHHBIX UMEH (alIoOB K
a0COJIIOTHBIM.
* static string strNoSpace( const string &val ); — Ynamnser W3 UCXOJHOH CTpOKH <val> mycTbie

CHUMBOJIbI B HaYaJle U B KOHIIE.
* static string strSepParse( const string &path, int level, char sep, int *off = NULL ); — Pa360p cTpoku
<path> Ha COCTaBJISIFOIINE, OTACIEHHBIE PA3ICIUTEIbHBIM CHUMBOJIOM <S€p>, HauWHAasg CO CMEIICHUS
<off> 1 KOHTpONMHPYS CMEIIEHNE KOHIIA YJIEMEHTa B HEM Ke.

 static string pathLev( const string &path, int level, bool encode = true, int *off = NULL ); —
Brigenenue snemMeHToB myTH <path> ¢ BO3MOXHOCTBIO UX JIEKOAUPOBAHUS, HAUWHAs cO cMelieHus <off>
Y KOHTPOJIUPYS CMENICHHE KOHIIA dJIEMEHTA B HEM XKe.

* static string path2sepstr( const string &path, char sep = "' ); — IlpeoOpa3oBaHue MyTH B CTPOKY C
pa3acnuTesieM <sep> dJIEMCHTOB.

* static string sepstrl2path( const string <&str, char sep = "' ); — IlpeoOpazoBaHne CTPOKH C
paszzaenureneM <sep> 3JIEMEHTOB B ITyTh.

* static string strEncode( const string &in, Code tp, const string &symb = " \t\n"); — KomupoBanue
CTPOKM IO YKa3aHHOMY IIpaBUIy <tp>.

* static string strDecode( const string &in, Code tp = Custom ); — JleKoAUpOBaHHE CTPOKH II0
YKa3aHHOMY IIpaBUIy <tp>.

* static string strMess( const char *fimt, ... ); — ®opmupoBaHHE CTOKM MO MIabnoHy <fmt> wu
aprymenTtaMm. Peanu3oBan Ha ocHOBe printf.

o string strCompr( const string &in, int lev = -1 ); — Komnpeccust cTpoku <in> ¢ ypOBHEM KOMIIPECCHU
<lev>.

* string strUncompr( const string &in ); — Jlekomnpeccusi CTpOKu <in>.

IIy6nuunbie aTpUOyTHI:

* static bool finalKill — Ilpusznak «®PuHampHOE paspylieHue oO0beKTOBY. Mcmonb3yercs s
MPUHYIUTETHFHOTO OTKITIOYEHHUS 3a0JIOKHPOBAHHBIX 00BbEKTOB Ha (PMHAILHON CTAMH BBIKITFOUCHHUS.

* const int argc — CU€TYUK apryMEeHTOB KOMaHHON CTPOKH.

* const char **argv — Bydep apryMeHTOB KOMaHIHON CTPOKH.

* const char **envp — YKazareib Ha CITUCOK IMapaMeTPOB OKPYKEHUSI.

API cucremsr OpenSCADA 9



2.2. OobekT coodmennii cucrembl (TMess)

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

* Debug — otnanka,

* Info — undopmanus;

* Notice — 3aMeUaHuE;

* Warning — npeaynpexaeHue;

e Error — ommuOka;

* Crit — KpUTHYECKasl CUTYyallus;

* Alert — tpeBora;

* Emerg — aBapusl.

CprKTypa cooOmieHus (class — TMess::SRec):
time_t time; — BpeMs COOOIIIECHNS;
* int utime; — MUKPOCEKYH/bl BpEMEHH COOOIICHMUS,
* string categ; — KaTeropus cooOIIeHus (0OBIYHO MyTh BHYTPU CHCTEMBI);
* Type level; — ypoBeHBb COOOIIECHUS;
* string mess, — COOOIIEHUE.

Ia6a0HbI:
* (mess) — OO6Eprka Haa QYHKIMEH TPAHCISIIHUHA COOOMIEHUHN I MPEAOCTaBICHHUS HPUHSATOTO BO
MHOTHUX MPOrpaMMax BbI30Ba IePeBOia COOOIIEHUH.
* message(cat,lev,fimt,args...) — DopMUpOBaHE MOIHOTO COOOIICHHUSI.
e FTM(rec) — llony4yeHus! MOJHOTO BPEMEHH COOOILEHUS, B MUKPOCEKYH/JaX, MCIOJb3YS JIBa IO
BPEMEHH CTPYKTYPBI COOOIIIEHUSI.
* mess_debug(cat,fmt,args...) — DopMUpPOBaHUE OTIATOTHOTO COOOIIICHUSI.
* mess_info(cat,fmt,args...) — @opMupoBanue HHHOPMAITMOHHOTO COOOIIICHHUS.
* mess_note(cat,fmt,args...) — DOPMUPOBAHUS COOOIICHHUS — 3aMEUaHUSI.
* mess_warning(cat,fmt,args...) — @opMHpPOBaHUE MPEAYIPEAUTEIHHOTO COOOIICHHUS.
* mess_err(cat,fmt,args...) — @opMHUpPOBaHUE COOOIIECHHS OIINOKH.
* mess_crit(cat,fmt,args...) — OopMHUPOBaHHUE COOOIICHUST KPUTHIESCKOTO COCTOSHUS.
* mess_alert(cat,fmt,args...) — @opMupoBaHUE COOOLICHHS TPEBOTH.
* mess_emerg(cat,fmt,args...) — @opMUpPOBaHUE COOOIICHHS aBAPHH.

ITy01u4HbIE MeTOABI:
* void load( ); — 3arpy3ka.

* void save( ); — CoxpaHeHue.

 string codeConv( const string &fromCH, const string &toCH, const string &mess); — KonBeprarus
KOJMPOBKU COOOIICHUS.

» string codeConvin( const string &fromCH, const string &mess); — KoHBepTamusi KOIUPOBKHU
COOOIIEHUST BO BHYTPCHHIOIO KOJHPOBKY CHCTEMBI.

* string codeConvOut( const string &toCH, const string &mess); — KoHBepTanusi KOAUPOBKH
COOOIIEHUS U3 BHYTPEHHEH KOJUPOBKU CHCTEMEI.

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

Ha SI3BIKE CUCTEMBI.
* static string I18Ns( const string &mess, const char *d name = NULL ); — Tlony4yeHue cooOIIeHHS Ha
SI3BIKE CHCTEMBI.

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

* string lang( ); — S3bix cuctemsl, B Buzae en US.UTF-8.

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

* string lang2CodeBase( ); — 513bIk 6a30BBIX COOOIIEHUI TEKCTOBBIX MEPEMEHHBIX B ABYXCUMBOJILHON
KOJMPOBKE (en).

* string &charset( ); — CuctemMHas KOIUPOBKA.

 int logDirect( ); — IlpueMHHKH, KOTOPBIM HAIPABIISIFOTCS CHUCTeMHBIE cooOmienus (stdout, stderr,

syslog, archive);
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* int messLevel( ); — YpoBeHb, HUKE KOTOPOTO COOOIIEHHSI HTHOPUPYIOTCSI.
* void setLang( const string &lang ); — Y CTaHOBKa s13bIKa CUCTEMBI (JIOKAIH3AI1H ).

* void setLang2CodeBase( const string &vl ); — YcraHOBKa si3bIKa 0a30BBIX COOOIIEHUI TEKCTOBBIX
MEPEMEHHBIX B BYXCUMBOIIHOW KOJUPOBKE (en).
* void setLogDirect( int dir ); — YcTaHOBKa NPHUEMHUKOB KOTOPHIM HANPABJISIOTCS CUCTEMHBIE
coobmenus. J{ns <dir> ucrosib3yercs ouroBas macka. [ ie:

* 1 —Bsyslog;

* 2 — B stdout;

* 4 — B stderr;
* 8 — B apxus.
* void setMessLevel( int level ); — Y cTaHOBKa MUHUMAJILHOTO YPOBHS 00pa0aThIBaEMbIX COOOIICHUIM.

* void put( const char *categ, Type level, const char *fmt, ... ); — CdopmupoBaTh cooOlLIeHHE 32
TEKyIIIee BPEMSI.

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

COOTBETCTBHUH C IAOJIOHOM KaTeropuu <category> U MUHHUMAaJIbHBIM YpOBHEM <level>.

2.3. OobekT noacucremnl (TSubSYS)

‘Hac.nez[yeT: TCntrNode. ‘

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

Hacaenyercs:

IMy61u4HbIE METOABI:
o TSubSYS( const char *id, const char *name, bool mod = false ); — VHuManu3upyrommi
KOHCTpyKTOp. [Ipr3Hak <mod> yka3bIBaeT, 4TO MOJICUCTEMA MOy IbHAS.
» string subld( ); — VnentuduxkaTop moJaCUCTEMBbI.
* string subName( ); — Jlokanmu30BaHHOE UMS TTOJICUCTEMBI.
* bool subStartStat( ); — Ilpn3HaK UCTIOJHEHUS TTOJCUCTEMBI.
* bool subModule( ); — Ilpu3HaK MOIyTbHOCTH MOJACUCTEMBI.
* virtual int subVer( ); — Bepcusi moICUCTEMBI.

* virtual void subStart( ); — 3aImmyck moJCUCTEMBI.
* virtual void subStop( ); — OcTaHOB TIOJCUCTEMEI.
* void modList( vector<string> &list ); — Crmcok <[ist> Moysiel MOIyTbHON TTOJICUCTEMBI.

* bool modPresent( const string &name ); — IIpoBepka Ha HaJIMYUe YKa3aHHOTO MOJYJIsl <name>.
* void modAdd( TModule *modul ); — JlobGaBieHne/peructpanus MOayist <modul>.

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

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

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

2.4. OobexT moayJisi (TModule)

‘Hac.ﬂez{yeT: TCntrNode. ‘
‘HacnezlyeTca: TProtocol, TTipBD, TTipArchive, TTipTransport, TUI, Tspecial, TTipController. ‘

JlaHHbIC:
CtpykTypa JaHHbIX uaeHTHGUuUpYytomas Moayis (class — TModule::SAt):
» SAt( const string &iid, const string &itype = "", int itver = () ); — VHUIHAIUZUPYIOIIUNA
KOHCTPYKTOP;
* bool operator==( const TModule::SAt &amst ) const; — GyHKUUA CpaBHEHHUSA

UACHTU(DUKATOPOB MOAYIIEH;

* string id; — uneHTU(UKATOP MOTYIIS;

* string type, — TN MOJYJA (TTOACUCTEMA);

* intt ver; — Bepcus THIA MOJYJS (IOJCUCTEMBI) ISl KOTOPOH MOJYJb pa3padoTaH.

CrpykTypa skcroptupyeMsix ¢pynkuuit (class — TModule::ExpFunc):
* string prot; — NPOTOTHI (QYHKIIUH;
* string dscr; — JIOKaJM30BaHHOE ONMcaHue QyHKINY;
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* void (TModule:: *ptr)(); — oTHOCUTENBHBIN aapec QYHKIMH (OTHOCUTEILHO OOBEKTa MOIYJIS ).

ITy01u4HbIE METOABI:
* const string &modld( ); — Vinentudukatop MoIys.
* string modName( ); — Jlokanu3oBaHHOE UMS MOJYJISI.
* virtual void modStart( ); — 3amyck MOIyJIs.

* virtual void modStop( ); — OcTaHOB MOTyJISL.

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

* virtual string modlInfo( const string &name ); — TlomydyeHue COIEPKUMOTO YKa3aHHOTO
MH(OPMALIMOHHOTO AJIEMEHTa <name>.

* void modFuncList( vector<string> &list ); — Cnucok <l[ist> 3KCIOpTUPYEMbIX (PYHKIIMHA MOTYJISL.

* bool modFuncPresent( const string &prot ); — IlpoBepka Ha HanWuue yKa3aHHOW (QYHKIHH 1O e€

MIPOTOTUILY <prot>.

* ExpFunc &modFunc( const string &prot ); — IlonyunTs uHpOpMAIUIO 00 SKCIIOPTHPYEMOM (pyHKITHH
MOOYIs <prot>.

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

* const char *I18N( const char *mess ); — Jlokanu3anus MOIYJIBHOTO COOOIICHHS <mess> B
COOTBETCTBHUHU C TEKYILEH JIOKAJIBIO.

o string II8Ns( const string &mess ); — Jlokanuzamusi MOIYJNIBHOTO COOOIICHUS <mess™> B
COOTBETCTBHH C TEKYIIIEH JIOKAIbIO.

» TSubSYS &owner(); — Iloacucrema — Biaaener; MOIYI.

3amuiéHHble aTPUOYThHI:
o string mld; — W nentuduxaTtop MOIyIIs.
* string mName, — UmMs MonyJs.
* string mDescr; — Onucanne MOIyJIs.
* string mType;, — Tun monyis.
* string mVers;, — Bepcust moaynsi.
* string mAutor;, — ABTOp MOZYJIs.
* string mLicense; — JIuueH3ust MOIyJIs.
* string mSource; — VICTOUHUK/TIPOUCXOKICHUE MOTYJIS.

3amuuéHHbie METObI:
* void modFuncReg( ExpFunc *func ); — Peructpanusi 3JKCOpTUPYEMBIX MOyJeM (YHKITHIA.
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3. Hoacucrema “bassl Jannbix” (TBDS)

[Toncucrema «basel JlanHbIX» TpeacTaBieHa 00beKToM 7BDS, KOTOPBIN COAEPKHUT MOTYIbHBIE OOBEKTHI
tunioB bl TTipBD. Kaxnapiii TUIm 6236l JTaHHBIX COACPKUT OOBEKTHI OTJEIHHO B3SITHIX 0a3 TaHHBIX JAHHOTO
tuna TBD. Kaxnas B]l, B cBoto ouepenb, COEpKUT 00BeKThI cBoux Tadbnui 77Table (puc. 3).
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Puc. 3. Uepapxuueckas ctpykTypa nojacuctems! b/1.

IToncucrema mnpencrasiser 0azoBble GyHKIMM A8 goctyna kK tunam bJl, a Taxke oOoOmiaromue
GYHKIMU A MaHUMYJISUM ¢ 0a3aMM JaHHBIX W TaOnuuamu. Tak, A7 COKPBITHUS MCTOYHHUKA JAaHHBIX,
KOTOPBIM MOXET ObITh M KOHQUTYPALIMOHHBIN (ailsl, mpeaocTaBisitoTesl PyHKIKUN aOCTPaKTHOTO JOCTyIa K
UCTOYHUKY JAHHBIX. A Ul XpaHEHUs] OOLIECUCTEMHBIX JAHHBIX MPEIOCTABISAETCS CUCTEMHas Tabiuua u
¢GyHKIMKM abcTpakTHOTO A0CTymna K Hell. CienoBaTenbHO, OOLIECUCTEMHBIE JAHHBIE MOTYT XPaHUTHCS KaK B
KOH(UrypanMoHHOM (aiine, Tak u B Tabnuue bJl. IIppopuTeTHHIM UCTOUYHMKOM B TaKOM Ciydae sIBISeTCs
tabnwuia B/I.

Asnssace MmoaynbHbIM 00BekTOM, Tl B/l (TTipBD) comepkut mocTynm K peanu3anuy MeXaHu3Ma TOW
unn uHou bJI. JlocTyn NMpou3BOAUTCS MOCPEACTBOM OTKPBLITHIX b/l Monyns oraensHO B3sitoro tuma b/l
OtkpsiBaemble/peructpupyemele  BJ]  onuceiBatorcss B Tabmuie  oTkpbiBaeMbix bJI  wim B
KoHpurypannoHHom (aiine. CymiecTByeT Tak HaszbiBaemas pabouast b/l, koTopas oTkpbiBaeTcsl Bcerna u
yKa3bIBaeTcs B KoH(purypamumonnom ¢aiine. bJl, momanepxxuBaromue SQL-3ampockl, MOTYT MPEIOCTABIAT
JIOCTYT, OCHOBaHHbINA Ha mpsiMbIx SQL-3ampocax.

B mpomnecce ucnonszoBanus kommnoHeHThl cucteMbl OpenSCADA otkpsiBator Tabmuisl (TTable) B
noctynHbiXx bJl u paboTaroT ¢ HUMMU.
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3.1. OobekT noacucremnl «basel Jlannbix» (TBDS)
TSubSYS, TElem. |

‘Hacnez[yeT:

Jannbie: @jaru 3anpocoB k cucreMHoi Taduauine (enum — TDBS::ReqGen):
* OnlyCfg — 3amnpoc TOJIbKO K KOH(PUTYparlmoHHOMY (aitiy.
» UseTranslate — ncnonb30BaTh NepeBOJ] TEKCTOBON EPEMEHHOM.

IIy0amuHbIe MEeTOBI:
* int subVer(); — Bepcus noacucTeMsl.
* static string realDBName( const string &bdn ); — IlpeoOpa3zoBaHre MOJHOTO Ma0JIOHHOTO UMEHH bJ]
win tabmunbl (Bupa *.*.myTbl) B peanbHoe ums. DakTUUECKH BBITIONHSETCS 3aMEHA CHEIHAbHBIX
3JIeMEHTOB '"*' Ha 35ieMeHThI padoueit B/I.
* void dbList( vector<string> &lIs, bool checkSel = false ); — Cnucok poctynueix bJl. <checkSel>
YKa3bIBaeT Ha HEOOXOIMMOCTh TPOBEPKHU (pakTa 3arpy3ku u3 BeiOpanHOW B/ m BcTaBku B crmcok BJ]
TOJIKO BEIOPaHHOM.
* AutoHD<TTable> open( const string &bdn, bool create = false ); — OtkpbiTHe TabIUIBl <bdn> B]|
o €€ MOJTHOMY ITYTH C CO3JaHUEM <create> B CIy4ae OTCYTCTBUS.

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

CKaHMPOBAHUE 3alMCeil MCTOYHMKA JaHHBIX. B KayecTBe MCTOYHHMKA BBICTYNAeT KOHQUTYpPAIIMOHHBIN
¢aiin wm BJ1. B cinyuyae orcyrcerBust bl ucnons3yercs konburypanuonusiit daitin. Ecnu ums Bl <bdn>
wii myTh <path> koH(purypanuonHoro (aina He yKazaHbl, TO UX 00pabOTKa MpOITycKaeTcsl.

* bool dataGet( const string &bdn, const string &path, TConfig &cfg ); — llonydenue 3anucu u3
ucrounuka JaHHbIX (BJl wnm xondurypaumonssiii ¢aitn). Eciu umsa B/l <bdn> wnm nyts <path>
KOH(HUTyparmoHHOTo (aiiyia He yKa3aHbl, TO UX 00paboTKa MPOIMyCKaeTCs.

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

* bool dataDel( const string &bdn, const string &path, TConfig &cfg, bool useKeyAll = false ); —
VY nanenue 3anucu u3 ucrounuka naHHbiX (bl wnu konburypaunonssiii ¢aiin). Ecou ums b1 <bdn> nnu
nyTh <path> xoHdurypanuonsoro ¢aina He ykazaHbl, TO X oOpaboTka mpomyckaerca. <useKeyAll>
UCTIONB3YeTCs JUIS yKa3aHWsS HEOOXOJWMOCTH YCTAaHOBKM BCEX KIIOUEH ISl MCIOJIB30BAHUS HMX TIPHU
yJAJIEHUU C BOCCTAHOBJICHHEM HCXOJHOTO COCTOSIHMH BbIOOpa Kirouel mpu Beixode U3 pyHkuuu. Eciu
3TOT (yIar HE YCTaHOBJICH, TO UCHOJIB3YIOTCS PaHEe BHIOPAHHBIC KIIFOYH JUISI BBITIOJHEHUS ONEpPaLlHH.

* static string genDBGet( const string &path, const string &oval = "", const string &user = “root”,
char rFlg = 0 ); — TlonyuuTs 00IIECUCTEMHBIE JaHHbIE U3 KOHPUTypallMOHHOTO (haiina Uiau CUCTEMHOMN
TaONMUIBI OT MMEHM TMoJib30BaTessl <user>. Eciu maHHBIE OTCYTCTBYIOT, TO BO3BpAlIaeTCsl 3HAUYCHHMA
<oval>.

* static void genDBSet( const string &path, const string &val, const string &user = “root”, char rFlg =
0 ), — YCTaHOBHTH/COXpaHUTH OOIIE-CUCTEMHBIC JaHHBIC B KOH(GUTYpAIMOHHOM (aiiie Wil CUCTEeMHON
Ta0JMIle OT UMEHHU TOJIb30BATENS <user>.

» string fullDBSYS( ); — IlonHOE UM CHCTEMHOM TaOJIUIIBI.

* string fullDB( ); — IlonHoe uMsi TaOJIUIIBI C OMICAHUEM 3aperucTprupoBaHHBIX BJI.

* TElem &openDB E()— CtpykTypa TaOauIsl 3aperucTpupoBaHHbIx b1

* AutoHD<TTipBD> at( const string &iid ) — OOpamenue k moayito b/l (tumry B/I).

 string optDescr( ); — Jlokanu3oBaHHas NOMOIIb 10 ONUMSAM KOMAaHJHON CTPOKM M IapameTpam
KOH(UTYpaIMOHHOTO (Qailna.
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3.2. Moayabnbiii 00beKkT THIOB 0a3 nanHbIX (TTipBD)

‘HacnenyeT: TModule. ‘

‘HacneuyeTcn: KopueBbiMu 00bekTamMu Moayneit moacucteMsl «bJIy. ‘

I[My61u4HbIE METOABI:
* bool fullDeleteDB( ); — Ilpu3nak nonHoro yaanenus b/1.
* void list( vector<string> &list ); — CHHCOK 3aperucCTPUPOBAHHBIX (OTKPHITHIX) B/,
* bool openStat( const string &idb ); — IlpoBepka Ha HanMUKUE yKa3aHHOUW OTKpbITON B/I.
* void open( const string &iid ); — OtkpsiTie b/I.
* void close( const string &iid, bool erase = false ); — 3akpeitrie BJl. Ecim ycraHOBIeH mpu3HAK
<erase> 1o bJl OyaeT MOJHOCTHIO yajieHa.
* AutoHD<TBD> at( const string &name ); — lloaxntouenue K oTkpsiToit bB/I.
* TBDS &owner( ); — lloncucrema — Biaaaeser MOIYJIs.

3.3. OobekT 6a3bl fanHbIX (TBD)

‘Hac.ﬂez{yeT: TCntrNode, TConfig. ‘
‘HacnenyeTCﬂ: OObekTamu 6a3 JAaHHBIX MOAYJICH moacucTeMBI «BJ1». ‘

IMy6an4yHbIe METOABI:
* TBD( const string &iid, TElem *cf el ); — NHuumanu3upyoumii KOHCTPYKTOP.
* const string &id( ); — Unearuduxatop BJI.
» string name( ); — Vms B/I.
* const string &dscr( ); — Onucanue b/I.
* const string &addr(); — Anpec BJl. ®opma 3anucu oTimyHa 11 Kaxaoro tumna b1,
* const string &codePage( ); — KonoBas cTpanuua, B KOTopoi xpaHsrcs ganHblie bJ1.
* bool enableStat( ); — Coctosuaue BJl: «Bxmtouenay.
* bool toEnable( ); — Tlpusnak bJI: «BxmouaTs.
* void setName( const string &inm ); — Y cranoBka umenu b/I.
* void setDscr( const string &idscr ); — ¥YctanoBka onucanus b/I.
* void setAddr( const string &iaddr ); — YcranoBka agpeca b/I.
* void setCodePage( const string &icp ); — Y cTaHOBKa KOJIOBOW CTPaHHIIBI XpaHECHHS JaHHBIX B B/I.
* void setToEnable( bool ivl ); — YcranoBka mpu3Haka: «BKIo4yaTby.
* virtual void enable( ); — Bxmouenue B/I.
* virtual void disable( ); — Otxmouenue BJI.
* virtual void allowList( vector<string> &list ); — Crucok Tabmu1, coaepxamuxcs B 1anHou b/I.
* void list( vector<string> &list ); — CHHCOK OTKPBITHIX TAOJIHII.
* bool openStat( const string &table ); — llpu3Hak yka3bIBalOLIUI Ha TO, YTO 3alpoOIICHHAs TabIuIa
OTKpBITA.
* void open( const string &table, bool create ); — OTkpbITHe TaOnuIBl. Ecan ycTaHOBIEH MpU3HAK
<create>, TO B CJIy4ae OTCYTCTBHS Tabiuia OyaeT co3/iaHa.
* void close( const string &table, bool del = false ); — 3akpbiTie Tabnunpl. Ecu ycTaHOBICH pU3HAK
<del>, To Tabnuua OyaeT NOJHOCTHIO yaJIeHa.
* AutoHD<TTable> at( const string &name ); — lloakmtouenue Kk TabauIe.
* virtual void sqlReq( const string &req, vector< vector<string> > *tbl = NULL ); — OtnpaBka SQL-
3ampoca <req> Ha bJl u moydenue pe3ynabTara B BUjae TaOIUIbl <th/>.
» TTipBD &owner( ); — Tun 06a3bl faHHBIX — Blajenen nanuoi b/l

3amunéHHbIe METOALIL:

 virtual TTable *openTable( const string &table, bool create ); — MoaynbHBI METOJ OTKPBITHS
TAOJIALBI.
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3.4. O6bekT Ta0aunmbl (TTable)

‘HacnenyeT: TCntrNode. ‘
‘HacnenyeTcn: OObexTaMu TabmuIl MoTyIel moacuctemMol «bJIy. ‘

IMy6n4HbIe METOABI:
» TTable( const string &name ); — VIHUIIMATU3UPYIOUTUHA KOHCTPYKTOP.
* string &name( ); — VIMs TaOIUIIBL.
* virtual void fieldStruct( TConfig &cfg ); — llonmydeHnue cTpyKTypbl TaOJIUIIBI.
* virtual bool fieldSeek( int row, TConfig &cfg ); — CxaHupoBaHue 3anuceil TabauLbl.

 virtual void fieldGet( TConfig &cfg ); — 3anpoc yka3aHHOW 3allMCH. 3ampamuBaeMasi 3aIluch
OTpeeISIeTCS 3HAYCHUSIMU KITFOUCBBIX SUECK MCXOIHOU 3amucu <cfg>.
* virtual void fieldSet( TConfig &cfg ); — YcraHoBKa 3Ha4eHW YyKa3aHHOW 3amucu. B cimyuae

OTCYTCTBHUS 3aIHCh OY/IET CO3/IaHa.
* virtual void fieldDel( TConfig &cfg ); — Y nanenue ykazaHHOU 3alHCH.
* TBD &owner( ); — B]l — Bnanenen naHHOW TaOJIHIIBI.
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4. Illoacucrema “Coop nannbsix” (TDAQS)

[Toncucrema “COop naHHBIX” mpenacTaBieHa 00BbEKTOM 1TDAQS, KOTOPBIA CONEPKUT MOIYJIbHbIE
00BEKTHI TUTIOB UCTOYHUKOB AaHHBIX 171ipDAQ n 00beKThl OMOINOTEK MIa0JOHOB MapaMeTPOB MOJICUCTEMBI
«Coop manubix» TPrmTmplLib. OOBEKT TUIIOB MCTOYHHUKOB JAHHBIX COAEPIKUT OOBEKTHI KOHTPOJUIEPOB
TController u o0wvexTsl TUNOB napameTpoB 17TipParam. OOBEKTHl TUIOB MAapaMETPOB IPEIOCTABISAIOTCS
MOJyJeM KOHTpoJiepa M coaepxaT cTpykTypy b/l oOTAenbHBIX THUIIOB MMapaMeTpoB (aHAJIOTrOBBIE,
TUCKpeTHBIE ...). OOBEKTBI KOHTPOJUIEPOB coiepkaT oO0beKkThl mapamerpoB TParamContr. Kaxnmbrit
napaMeTp acCOLMHUpPYeTCs C OJHUM U3 TUIOB napameTpoB. [lias XpaHeHHs aTpuOyTOB Mapamerp
Hacnenyercs: oT oobekTa 3HaueHuit 7Value, KOTOPBIN U conepKUT 3HaueHus arpudyros 7Val. bubnanorexa
1n1a0J0HOB TapaMeTpoB JaHHOW MOJICUCTEMBI COJIEPKUT OOBeKThl 1mabnoHoB TPrmTmpl. Tlpumep
OIMCaHHOI HepapXUyecKoi CTPYKTYphI IPUBENEH HA pUC. 4.

-
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Puc. 4. Uepapxuueckas CTpyKTypa MOJICUCTEMBI cOOpa JaHHBIX.

[Togcuctema comepKUT THMBI HWCTOYHUKOB JaHHBIX. VICTOUHMKOM MOKET BBICTYNATh MNPAKTHYECKU
m00ast CYIITHOCTh MPEAO0CTaBIIAIONIAs Kakue TN00 AaHHbIe. THIT HCTOYHHUKA MOXKET JACIUTHCS Ha OTACIIbHBIC
MCTOYHUKU (KOHTPOJUIEpHI) B TMpeaenax KOHKpeTHoro Ttumna. Hampumep, ecnu B3STh JaHHBIE U3
onepanuronHo# cuctemsl (OC), TO O OTACTBHBIM HCTOYHUKOM MOKHO TTOHUMATh OTICPAIIMOHHYIO CHUCTEMY
oraensHorO ITK.

Ucrounnk maHHBIX (KOHTPOJUJIEP) Jdajiee JACIUTCSA, WIM COACPXKHUT, mapamerpsl. llom mapamerpom
noJipa3yMeBaeTcs Kakas-TO 4acTh HWCTOYHUKA AaHHbIX. B cmydae ¢ OC 310 Oymer, Hampumep: pacxon
OIEPATUBHOM IMAMSTH, YaCTOTA IPOLECCOPAa U MHOTO IPYIMX COCTABHBIX YaCTEH.

[TapameTrp, B CBOIO oOudepellb, COIEPKHUT aTpuOyThl, KOTOpble M NPEAOCTABIAIOT JaHHble. Kpome
OCHOBHBIX JaHHBIX aTpUOyTaMH MOTYT TMPENOCTaBIATHCA M COIMYTCTBYIOIIUE WIH JAETAIU3UPYIOIIHNE
naHHble. B ciiydae Toii-ke OC u pacxonia namsiTH, aTpuOyTaMHu MOXET MPEAOCTaBIATHCS HE TOJIbKO 3aHATas
[IaMsATh, a TAKXKE U CKOJIbKO €€ BCEro, CKOJIBKO B SwWap U T.[.

HGKOTOpI)Ie pcain3aliii HWCTOYHHUKOB MJAaHHBIX MOIYT HOPCAOCTABJIATH BO3MOKHOCTH q)OpMHpOBaHI/Iﬂ
CTPYKTYpHI HapaMeTpa 1O paHee pa3paboTaHHBIM malbioHaM mapameTpoB. /Iy 3Toi memm moacucreMa
COJCPXKHUT OMONMMOTEKH MIa0JIOHOB, KOTOpPbIE, B CBOIO O4YEpelb, COJAEpKaT MmAbJIOHBI mMapameTpoB. B
nmpuMepe u3o00paxeHa onbaroTeKa maodoHoB “base” ¢ mabmonamu “digAlrm” u “smplBrd”.

Ha ypoBHe mnojacucTeMbl MPENOCTABISIIOTCS MEXaHU3M PE3EPBUPOBAHUS HMCTOYHUKOB JAHHBIX.
PesepBupoBanne moapazymMeBaeT BO3MOXHOCTh  COIVIACOBAHHOW  pabOThI  HECKOJBKUX  CTaHIUN
OpenSCADA s BeInosiHeHUs o011eit 3a1aun cOopa JaHHBIX B OJHOMMEHHBIX UICTOYHHUKAX JAHHbBIX.
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4.1. OobekT noacucremnl «Coop nanupix» (TDAQS)

‘Hacnez[yeT:

TSubSYS. |

ITy0.1u4HbIE MeTOABI:

* int subVer(); — Bepcus moiCUCTEMBI.

* void subStart( ); — 3aImycK MOJICUCTEMBI.

* void subStop( ); — OcCTaHOB TTOJICUCTEMBI.

* AutoHD<TTipDAQ> at( const string &name ); — IloakatoueHne K TUITy KICTOYHUKA TAHHBIX.

* string tmplLibTable( ); — Vms Tabnuipl 11 XpaHEeHUs MIa0JIOHOB MapaMeTpoB mojacucteMbl «COop
JTAHHBIX).
* void tmplLibList( vector<string> &list ); — CHOUCOK IOCTYIHBIX IIa0JIOHOB TAPAMETPOB.

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

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

* void tmplLibUnreg( const string &id, int flg = 0 ); — Y najieHue/CHATHE C PETUCTPANNU IIa0I0OHA
napametpa <id>.

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

* bool rdActive( ); — Ilpu3HaK aKTUBHOCTH CXEMBbl PE3€pBUPOBAHMA. YKa3bIBaeT Ha (DaKT HAIWUMA
XOTs-Obl OJTHOM aKTUBHON PE3EPBHOM CTAHIIUU.

* int rdStLevel( ); — YpoBeHb pe3epBUPOBAHUS TEKYILEH CTAHIUH.

* void setRdStLevel( int vl ); — Y CcTaHOBUTb YpPOBEHb PE3CPBUPOBAHUS TEKYLIEH CTaHLIUU.

* int rdTaskPer( ); — IlepnoandHOCTh 3a1a4l OOCTY>KHBAHUS PE3CPBUPOBAHUS, B CEKYHIaX.

* void setRdTaskPer( int vl ); — Y CTaHOBUTb NEPUOTUYHOCTD 33J]a4l OOCITYKUBAHHUS PE3CPBUPOBAHMSL.
* int rdRestConnTm( ); Bpemsi moBTOpeHMsSI TIOTIBITKH BOCCTAaHOBJICHHS CBSI3U C PE3EPBHBIMHU
CTaHIUAMH I0cie €€ OTepH, B CEKyH 1aX.

* void setRdRestConnTm( int vl ); — YcTaHOBKa BpEMEHHU MOBTOPEHUS MOTIBITKH BOCCTAHOBJICHUSI CBSI3U
C pPE3EPBHBIMH CTAHIIUSMHU.

* float rdRestDtTm( ); — MaxkcumainbHasi TTyOMHA BOCCTAHOBJICHUS TAHHBIX apXHUBOB MPU BKIIOUCHHH,
B Yacax.

* void setRdRestDtTm( float vl ); — YcTaHOBKa MaKCHUMalbHOW TIyOMHBI BOCCTAHOBIICHUS JAHHBIX
ApPXUBOB TIPY BKITFOUCHUH.

* void rdStList( vector<string> &ls ); — Cnucok cTaHuuii B pe3epae.

* void rdActCntrList( vector<string> &lIs, bool isRun = false ); — CHIHCOK aKTHBHBIX KOHTPOJIJICPOB

pabortaromx B cxeMme pesepBupoBaHus. [lpu ykazanum <isRun> B CIHUCOK IOMAIyT TOJBKO
UCTIOJHAIOLIMECS HA TaHHOW CTaHIIMH KOHTPOJUIEPHI.

» string rdStRequest( const string &cntr, XMLNode &req, const string &prevSt = "", bool toRun =
true ); — 3ampoc <req> K Pe3epBHON CTAaHIMH OT UMEHH KOHTpoiuiepa <cntr>. CTaHIMs JUId 3ampoca
BBIOMpAETCs TOCTe YKa3aHHOU B <prevSt>, Ui HCMOTHAEMOTO YIAIEHHOTO KOHTPOJUIEpa MPH yKa3aHUH
<toRun>.

* TElem &elLib(); — Ctpykrypa Tabauibl OUOIHMOTEK MAabJIOHOB MapaMeTpoB.

* TElem &tplE(); — CtpyKTypa TaOIUIIBI IA0JOHOB MTapaMeTPOB.

* TElem &tplIOE(); — CtpykTypa arpuOyTOoB 11a0JI0HOB MTapaMETPOB.

* TElem &errE(); — CtpykTypa arpuOyTa(0oB) OMIMOOK MapamMeTpOB.

4.2. Moayabhblii 00bekT THIA KOHTPOJLIepa (TTipDAQ)

‘HacneuyeT:

TModule, TElem. ‘

‘HacnenyeTcsl:

KopneBbiMu 00bekTaMu Mo TyJieit ocucteMbl «COOp TaHHBIXY. ‘

IIy0amuHbIe MeTOBI:
* void modStart(); — 3amyck MOIyJIs.
* void modStop( ); — OcTaHOB MOIyISI.
* void list( vector<string> &list ); — CIUCOK KOHTPOJIJIEPOB.
* bool present( const string &name ); — [IpoBepka Ha HAIMYNE YKA3aHHOTO KOHTPOJUIEpA.
* void add( const string &name, const string &daq db = "*.*" ); — Jl06aBUTb KOHTPOJLIEP.
* void del( const string &name ); — Y 1aJIUTh KOHTPOJLIEP.
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* AutoHD<TController> at( const string &name, const string &who = "" ); — lloAKIIOYUTBCS K
KOHTPOJLIEPY.

* bool tpPrmPresent( const string &name_t ); — IIpoBepka Ha HaJIMUME YKAa3aHHOTO THUIA MTapaMeTpa.

* unsigned tpPrmTold( const string &name_t ); — IlonydueHne nHACKCA TUIIA TTAPAMETPOB 110 UMEHH.

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

* unsigned tpPrmSize( ); — Konu4ecTBo TUIIOB MapaMeTpoOB.

* TTipParam &tpPrmAt( unsigned id ); — Ilony4nts 0OBEKT THUIA TAPAMETPOB.

* virtual void compileFuncLangs( vector<string> &ls ); — 3anpoc mepeyHsi S3BIKOB ISl KOTOPBIX
peanu3oBaHa BO3MOXHOCTb (POPMUPOBAHUS M10JIb30BATENBLCKUX MPOILETYP, B JAHHOM MOJYJIE.

* virtual string compileFunc( const string &lang, TFunction &fnc_cfg, const string &prog text, const
string &usings = "" ); — Komnuisius/HacTpoiika Mojb30BaTelbckoi (PyHKIMHM Ha MOJAEPKUBAEMOM
MOJTyJIeM S3BIKE MPOrpaMMHUpOBaHus <lang> M MCXOIHOM TEKCTe MPOLEAyphl <prog text>, ucxonas u3
napameTrpoB mnponenypbl <fnc cfg>. PesynpTatom sBisercs agpec K MOATOTOBIEHHOMY OOBEKTY
¢byHKIMN.

* virtual bool redntAllow( ); — Tlpu3Hak MOANEPKKA MEXAaHU3MOB Pe3epPBUPOBaHUS MoaysieM. JlomkeH
IIPOCTO MEPEONPEEATHCS U BO3BpALaTh true.

3amunéHabIe METOALI:

* virtual TController *ContrAttach( const string &name, const string &daq db ); — Tlonkirouenue
KoHTpoJutepa. O0sA3aTENBHO MEPEONPEACISICTCS B TOTOMKE MOJTYJIS.
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4.3. O0bexT koHTpOJIepa (TController)

‘HacnenyeT: TCntrNode, TConfig. ‘
‘HacnenyeTcn: OOBeKkTaMu KOHTPOJIIIEPOB MOJTyJIeH moAcucTeMbI «COOp TaHHBIXY. ‘

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

Ily6m4yHbIEe METOABI:
» TController( const string &name c, const string &daq db, TElem *cfgelem ); —
Nuannuanu3upyronmi KOHCTPYKTOP KOHTPOJLIEPa.
* const string &id( ); — VUnentuduxaTtop KOHTpOJIIEpA.
* string workld( ); — Pabounii uaeHTHPHUKATOP KOHTPOJUIEPA, BKIOYAs HACHTU(PHUKATOP MOJTYJIS.
* string name( ); — VIMs KOHTpoJUIEpAa.
* string descr( ); — Onucanue KOHTpoJUIEpa.
* virtual string getStatus( ); — OyHK1MS 3aMpoca cTaTyca KOHTPOJUIepa.
» string DB(); — WNwmsa Bl sx3eMIuisipa KOHTpoJuIepa.
* string thl(); — Vms Tabmuipl 6a3bl TaHHBIX SK3EMIUIIpa KOHTPOJUIEpa.
o string fullDB( ); — IlonmHOE MM TaOIHITBI SK3EMITISIpa KOHTPOJUIEpa.
* void setName( const string &nm ); — Y CTaHOBUTb UMs KOHTPOJIEPA.
* void setDescr( const string &dscr ); — Y CTaHOBUTH ONHCAHUE KOHTPOJIEPA.
* void setDB( const string &idb ); — Y cranoBka umenu b/ sx3emrmispa KkoHTposuiepa.
* bool toEnable( ); — llpuznak «BxirouaTb KOHTPOJUIEPH.
* bool toStart( ), — llpusHak «3amyckaTh KOHTPOJLIEP.
* bool enableStat( ); — Cocrosinue «Briarouen».
* bool startStat( ); — CocrosiHue «3arnymeH».
* void start( ); — 3amyck KOHTpOJUIEpA.
* void stop( ); — OcTaHOB KOHTpOJLIEpA.
* void enable( ); — Bxouenne KOHTpoJLIEpa.
* void disable( ); — OTKIIOYeHNE KOHTPOJLIEPA.
* void list( vector<string> &list ); — CHHMCOK TapaMeTpOB B KOHTPOJLIEPE.
* bool present( const string &name ); — IIpoBepka Ha HaIMuyue napaMmeTpa <name>.
* void add( const string &name, unsigned type ); — JlobaBnenue napamerpa <name> THNA <type>.

* void del( const string &name, bool full = false ); — VY nanenue napamerpa <name>. Eciu ykazaHo
nonie <full> to koHTpoJUIep OyAeT ynanéH MOTHOCTHIO.
* AutoHD<TParamContr> at( const string &name, const string &who = “th _contr” );

[MonkmroueHue K mapameTpy KOHTposiepa <name>.

* bool redntUse( ); — Pexum noiaydeHus JaHHBIX Y Pe3€PBHON CTaHIIMH.

* void setRedntUse( bool vl ); — CmeHa pexuma MojlyuyeHHs JaHHbIX Y Pe3epBHON CTAHLIUMU.
* Redundant redntMode( ); — Pexum pe3epBUpOBaHUS.

* void setRedntMode( Redundant vl ); — Y cTaHOBKa peXxuMa pe3epBUPOBAHMS.

* string redntRun( ); — KoHdurypauus npearnoYTuTeIbHOr0 UCIIOTHEHUS.
* void setRedntRun( const string &vl ); — VYcraHoBKa KOHQUIYpallMM MpPearnoYTUTEIHHOTO
UCTIOJTHEHUS.

* virtual void redntDataUpdate( bool firstArchiveSync = false ); — BpinonHeHne onepanuu MOTyISHHS
JaHHBIX W3 PE3EpPBHOM CTaHUWU. BbI3pIBaeTCs aBTOMAaTHYECKH 3aJadyeil OOCTy>KMBaHUS CXEMBbI
pe3epBUPOBaHUS M TIEpe] 3alyCKOM i CHHXPOHU3AllMM apXHWBOB, C YCTAaHOBIICEHHBIM MapaMeTpoOM
<firstArchiveSync>.

» TTipDAQ &owner( ); — Tun ucrounuka qaHHBIX (MOJYIb) — BIIAJENell JAHHBIM KOHTPOJIIIEPOM.

3amuménnbie aTpudyTHI:

* bool en_st; — [lpusHak «BKIroOueHO».
* bool run_st; — IlpusHaK «3aImyIieHo.
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3amuméHHbIe METOAbI:
* virtual void enable (); — Bxnrouenue koHTposuiepa. [lepexBaTbiBacTCsi TOTOMKOM.

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

* virtual void start (); — 3amyck kKoHTpoJiepa. [lepexBaTbiBaeTCs TOTOMKOM.

* virtual void stop ('); — OctaHoB KoHTposepa. [lepexBaTbIBaeTCS MOTOMKOM.

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

COSI[aHI/IH/ OTKPLITHUS HOBOT'O ITapaMeETpa.

4.4. Oobext THnAa napametTpoB (TTipParam)
TElem. ‘

‘HacnenyeT:

ITy0iu4HbIE MeTOABI:
e TTipParam( const char *id, const char *name, const char *db ); — VIHUIHATH3UPYIOIIHIA
KOHCTPYKTOP.

IIyoauunbIe aTPUOYTHI:
* string name; — VIMsl TUIIa TapaMeTpa.
* string descr; — OmnucaHue THIIa TapaMeTpa.
* string db; — B]| Tuna napamerpa.

4.5. OobekT napamerpa puszndeckoro ypous (TParamContr)

‘Hac.ﬂez{yeT: TConfig, TValue. ‘

‘HacnenyeTc;l: O0bexkTamMu mapamMeTpoB MOAysel nmoacucreMsl «COOp AJaHHBIXY. ‘

IMy6m4yHbIe METOABI:
* TParamContr( const string &name, TTipParam *tpprm ); — VHUIMaTU3UPYIOLIUI KOHCTPYKTOP.
* const string &id( ); — Wnentuduxarop napamerpa (mmdp).
» string name( ); — VIms mapameTtpa.
* string descr( ); — Onucanue napamerpa.
* bool toEnable( ); — Tlpuznak «BxirodaTs mapamerp.
* bool enableStat( ) — Cocrosinue «Bxiroueny.
* void setName( const string &inm ); — Y CTaHOBKa UMEHHU IMapaMeTpa.
* void setDescr( const string &idsc ); — Y CcTaHOBKa ONMCAaHUA ITapameTpa.
* void setToEnable( bool vl ); — Y craHoBKa npu3Haka «Bkio4aTs mapamerpy.
» TTipParam &type( ); — Tun mapamerpa.
* virtual void enable( ); — BxitounTh apamerp.
* virtual void disable( ); — OTKIIOYNTH TTapamMeTp.
* bool operator==( TParamContr & PrmCntr ); — CpaBHEeHHUE MapamMeTpoB.
» TParamContr &operator=( TParamContr & PrmCntr ); — KonupoBanue napametpa.
* TController &owner( ); — KonTposiep — Biajaesnel napamerpa.

IIy6nuunbie aTpUOyTHI:
* long long mRedntTmLast — BpeMs TOCIEAHUX JAHHBIX MOJYYEHHBIX Yepe3 MEXaHHU3M
g g
pe3epBUPOBAHUS.

4.6. O6bexT 3Hauenns (TValue)

‘HacnenyeT: TCntrNode, TValElem. ‘
‘HacnenyeTcm TParamContr. ‘

I[My61u4HbIE METOABI:
* void viList( vector<string> &list ); — Ilonyuenue crmcka aTpuOyTOB.
* bool vlPresent( const string &name ); — llpoBepka Ha HaTU4Us YKA3aHHOTO aTpuOyTa.
* AutoHD<TVal> viIAt( const string &name ); — llonxirodeHue Kk aTpuoOyTy.
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3amuuéHHble MeTObI:
» TConfig *vICfg( ) — Ilonydenue cBsi3aHHOTO 00BekTa KOHuUryparuu. Ecau Bo3Bpamaercs NULL to
OTCYTCTBYET CBSI3aHHBII 00BEKT KOH(PUTypaLuu.
* void setVICfg( TConfig *cfg ); — YcTaHOBKa CBI3aHHOTO 00BEKTa KOHPUTypamuu <cfg>.
* bool viElemPresent( TElem *ValEl ); — IIpoBepka Ha HaJIM4yue 31eMeHTa aTpudyToB <ValE[>.
* void viElemAtt( TElem *ValEl ); — IlonkitoueHue CTpyKTypsl JaHHbIX <ValE[>.
* void viElemDet( TElem *ValEl ); — OTkIt0YeHUE CTPYKTYPHI TaHHBIX <ValE[>.
» TElem &vlElem( const string &name ); — Ilony4uTh CTPYKTYPY JAHHBIX 110 €€ UMEHU <name>.
* virtual TVal* vINew( ); — Co3nanue sx3eMiuisipa TVal. MoxeT nepeonpeneisiThes B MOIYISAX IS
CO3JIaHMs TPOU3BOIHBIX OOBEKTOB aTpUOYTOB MapaMeTpoB MoAcucTeMbl «COOp TaHHBIXY.
* virtual void viSet( TVal &val, const TVariant &pvl ) — VYupexnatomas (QyHKIHS YCTaHOBKH
3HaveHus. Mcrmonb3yercs st mpsiMoid (CHHXPOHHOM) 3aIMCH € MPEABLIYIIMM 3HAYCHHEM B <pv[>.
* virtual void viGet( TVal &val ); — Yupexnatomasi GyHKIUS TOTyIeHUs 3Ha4YeHUs. Vcronb3yeTcest s
MPSAMOTO (CHHXPOHHOTO) YTCHUSI.
* virtual void viArchMake( TVal &val ); — VYBemomisionias (GyHKUIHS O CO3JaHUU apXuBa IS
atpubyta <val>. Ucnons3yeTcst yIs1 HaCTPOWKH CO3aHHOTO apXWBa, B COOTBETCTBUU C OCOOCHHOCTSIMHU
HCTOYHUKA JJAHHBIX.
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4.7. OobexT aTpuodyra (TVal).
TCntrNode. ‘

‘Hacnez[yeT:

/lanHbI€:
Honomuurtensabie ¢uiarn k 00bekTy TFld (enum TVal::AttrFlag):
* DirRead — ¢nar npssMoro 4TeHus 3HAUCHMUS;
* DirWrite — dnar npsiMoii 3anucu 3HaYCHHUSL.

I[My61u4HbIE METOABI:
* TVal();, — KoHCTpYKTOp 11O YMOJTYAHHUIO.
* TVal( TFld &fld ); — Vaunmanu3anus Kak XpaHWIUIIE THHAMUYECKIX JaHHBIX.
o TVal( TCfg &cfg ); — VHunmanu3anus Kak oTpaxkeHue craTuueckux gaHHbIx (B/).
* void setFld( TFld &fld ); — Vauumanusanus Kak XpaHWINIIE THHAMUYECKUX JaHHbBIX.
* void setCfg( TCfg &cfg ); — VHnnmanm3anus Kak oTpakeHne ctatmdeckux aaHubix (BJI).
* const string &name( ); — Vms atpuOyra.
* long long time('); — MeTKa BpeMEHHU MOCIEAHETO/TEKYIIETO 3HAYCHHSI.

o string getSEL( long long *tm = NULL, bool sys = false ); — 3anpoc 3Haue€HUs BEIOOPOYHOTO THIIA HA
ykazanHoe Bpems <tm>. Eciu NULL To BO3BpaTUTCS MOCIEIHEE 3HAYEHHUE.

o string getS( long long *tm = NULL, bool sys = false ); — 3anpoc 3HaueHUs CTPOKOBOTO THIIa Ha
ykazanHoe Bpems <tm>. Eciu NULL 10 BO3BpaTuTCs MOCIEAHEE 3HAUCHUE.

* double getR( long long *tm = NULL, bool sys = false ); — 3anpoc 3HaueHUs BEIICCTBEHHOTO TUTIA Ha
ykazanHoe Bpemsa <tm>. Ecniu NULL To Bo3BpaTUTCS MOCIEHEE 3HAUEHUE.

* int getl( long long *tm = NULL, bool sys = false ); — 3anpoc 3HaueHUs IIEJIOTO TUIA Ha yKa3aHHOE
BpeMs <tm>. Eciiu NULL To BO3BpaTUTCs MOCIEIHEE 3HAUCHHE.

* char getB( long long *tm = NULL, bool sys = false ); — 3anpoc 3Hau€HMs JIOTUYECKOTO TUIA Ha
ykazaHHoe Bpems <tm>. Ecau NULL To Bo3BpaTuTCs nocieqHee 3HaueHue.

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

* void setS( const string &value, long long tm = 0, bool sys = false ); — YcTaHOBKAa 3HA4YCHHS
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 3Ha4€HUs IEJIOr0 THUIIA
<value>.

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

* AutoHD<TVArchive> arch( ); — Ilony4eHne acCOIIMUPOBAHHOTO CO 3HAUEHUEM apXHUBa.

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

* TFld &fld( ); — Omnmucarenb CTPYKTYpHI aTpuOyTa.
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4.8. O0bekT OO IMOTEKH A0JI0HOB napMeTpoB nojacucrembl “DAQ” (TPrmTmplLib)
‘HacnenyeT: ‘T CntrNode, TConfig. ‘

[My01u4HbIE METOABI:
» TPrmTmplLib( const char *id, const char *name, const string &lib _db ); — VIHUIMATH3UPYIOMIHIA
KOHCTPYKTOP.
* const string &id( ); — Unentuduxatop OMOIMOTEKH.
* string name( ); — VIms OubnuoTexu.
* string descr( ); — Onucanue OMOIMOTEKH.
» string DB('); — B]1 sx3emmuisipa OuOIMOTEKH.
* string thl(); — Tabnuna BJ] sx3emiuisipa GMOIHOTEKH.
» string fullDB( ); — Ilonusiit agpec Tadnuisl b/l sx3eMiuispa 6uOInOTEKH.
* bool startStat( ); — Ilpusnak «bubnuoreka 3amymieHa.
* void start( bool val ); — 3ammyck/ocTaHOB OUOINOTEKH.
* void setName( const string &vl ); — YcTaHOBKa UMEHH OUOIMOTEKH.
* void setDescr( const string &vl ); — YcTaHOBKa onucaHusi OMOJIMOTEKH.

* void setFullDB( const string &vl ); — VYcrtaHoBka momHOro anpeca Tabmuiel BJl sk3emruisipa
OMOIMOTEKH.

* void list( vector<string> &Is ); — Cnucok ma0i10HOB B OUOIHNOTEKE.

* bool present( const string &id ); — IIpoBepka Ha npucyTcTBHE 11a0I0Ha <id> B OubIMOTEKE.

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

* void add( const char *id, const char *name = "" ); — JloGaBnenue mabyoHa <id.name> B
OubIMOoTEKY.

* void del( const char *id, bool full del = false ); — Y nanenue madnaona <id> u3 OUOIHOTEKH.
* TDAQS &owner( ); — O0bekT — moacuctema “DAQ”, Bnanener; OMOINOTEKH.

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

‘Hacnez[yeT: ‘TFunction, TConfig. ‘

JlanubIe:
Honomuurtenpubie ¢Guiaru k 00bekTy atpudyta ¢pynkiuu [0 (enum TPrmTempl::10TmplFlgs):
* AttrRead — aTpubyT TOJIBKO Ha UTECHHE;
* AttrFull — atpuOyT ¢ TIOJIHBIM JOCTYIIOM;
CfgPublConst — nybnu4Hasi HOCTOSIHHAS;
* CfgLink — BHEUIHSS CBSI3b;
LockAttr — 3a0610KUpOBaHHBIN aTpUOYT.

IIyOoiuuHbIE METOABI:
» TPrmTempl( const char *id, const char *name = "" ); — VHuImanu3upymmuii KOHCTPYKTOP
11a0JoHa.
* const string &id( ); — Vnentuduxarop madinoHa napaMmerpa.
» string name( ); — VIms mabnona mapamMerpa.
» string descr(); — Omnucanue 1madI0Ha Mmapamerpa.
* string progLang( ); — $13bIK IporpaMMHpOBaHUs 1A0JIOHA TapaMeTpa.
* string prog( ); — Ilporpamma maboHa napamerpa.
* void setName( const string &inm ); — Y cTaHOBKa UMEHHM 11a0JIOHA MTapaMeTpa.
* void setDescr( const string &idsc ); — Y cTaHOBKa onucaHus 1abjioHa mapaMmeTpa.

* void setProgLang( const string &ilng ); — VYcraHOBKa s3bIKa MNPOTPAaMMHUpPOBaHUS I1a0JIOHA
napamerpa.
* void setProg( const string &iprg ); — YCcTaHOBKa MpOTrpaMMBbI 111a0JI0HA TapaMeTpa.

* void setStart( bool val ); — Ilyck/ocTanoB mabaoHa mapamerpa.
* AutoHD<TFunction> func( ); — Ilogkmouenue Kk GyHKIUH, CHOPMUPOBAHHON MIAOIOHOM.
* TPrmTmplLib &owner(); — OO0bEeKT OMOINOTEKH 11a0IOHOB — BiaAesell mabioHa.
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5. Ilogcucrema “ApxuBbl” (TArchiveS)

[Toncucrema «ApxuBbl» mpeacTaBieHa o00bekTOM TArchiveS, KOTOpBI COAEPKHUT Ha YpPOBHE
MOJICKCTEMBI MOJTYJIbHBIE 00BEKThI TUTIOB apxuBaTopoB T TipArchivator. Kakaprit 00beKT THIIA apXUBaTOpa
COJIep’)KUT OOBEKTHI apxuBaTopoB coobmienunii TMArchivator u apxuBatopoB 3Hadenuii TV Archivator.
Kpome 3TOro 00BEKT MOACUCTEMBI apXUBBI COAEPKUT METOJbI apXUBa COOOLIEHUH M OOBEKTHl apXHUBOB
3HaueHuil TVArchive. OObekr apxuBa 3HaueHuil TVArchive comepxur Oydep 3HaueHuil myTéM
HacnenoBaHus oowvekta Oydepa TValBuf. [lns cBsizu apxuBa 3HaueHHW C apXUBATOpaMH TpeAHA3HAYCH
00bekT 31emenTa 3HaueHus: TVArchEl. DToT 00beKT comepkuTcs B apXMBAaTOpe UM HAa HErO CChLIAETCS
apxuB. CTpykTypa noacucremsl "ApxuBbl" IpeacTaBlIeHa Ha puc. 5.

- -.
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Puc. 5. Uepapxuuecka CTpyKTypa MOACUCTEMbBI ADXUBOB.

[Togcuctema "ApxuBbI" COACPKUT MEXAaHM3MBbl APXMBUPOBAHHS COOOIIEHWH ¥  3HAYCHUH.
HenocpeacTBeHHO CONEPKHUT apXuB cooOlieHuil BMecte ¢ ero Oydepom. ConepUT METOABI JOCTyNa K
apXuBaM 3HAYEHUI M apXuBaTOpaM 3Ha4eHUN U cooOuieHuid. KpoMe 3Toro BBINOJHSAET 33aJa4y aKTUBHOTO
cOopa MaHHBIX W3 HCTOYHUKOB 3HAUEHHUM JUId apXMBOB 3HAUYEHUH, a TAaKKe apXMBUPOBAHUE apXHBa
COOOILIEHUH IO apXHUBATOPAM.

ApxuB 3naueHuii (TVArchive) comepxut Oydep (TValBuf) mis npomexyTodHOro HaKOILICHUS
3HA4YeHUH Tnepen apXuBUpoBaHHEM. CBS3bIBAETCS C MCTOYHUKOM 3HAYCHUH B JIMIE MApaMETPOB CHCTEMBI
OpenSCADA B akTHBHOM WM ITaCCHBHOM pE€XHUME, a TaKXe C JPYTMMH HCTOYHUKAMH B IACCUBHOM
pexxume. [l apXuBUpoBaHMA Ha (U3MYECKHE XPAHWIUILA CBSA3BIBACTCA C apXUBATOpaMH 3HAuYCHHM
Pa3IMYHBIX TUTIOB.

O6bekT 0ydepa TValBuf cogepxut MaccuB 3HaueHU OCHOBHBIX THIOB cucTeMbl OpenSCADA: cTpoka,
11eJ10€, BEIECTBEHHOE U JioruuHoe. [loanep:kuBaercss XpaHeHHE 3HAYCHUM B PEXKUMaX >KECTKOM, MSTKOM
CeTKM U pexume cBoOomHoro noctymna. IlpemycMoTpeH Takke peXUM BPEMEHH BBICOKOTO pa3peleHUs
(MukpocekyHbl). Mcmonb3yeTcss Kak Al HEMOCPEACTBEHHOTO XpaHEHUs OOJBIIUX MACCHBOB 3HAYCHUH,
TaK | [ OOMeHa ¢ OOJIBIIMMH MacCHBAaMHU METO/IOM MTOKaIPOBOTO JIOCTYTIA.

KopueBoii 00wexkt Mmoaynsa mnoxacuctembl "ApxuBbl" (TTipArchivator) cogepxut wuHdoOpMmamnumo o
KOHKPETHO B35ITOM THIIE MOIyJNs. B paMkax OTIENbHBIX MOMIYJEH MOMKET pealn30BBIBATH COOCTBEHHBIC
obmemonynpHble pyHKIMU. B 00mem a1t MoTysiel 3TOro THIa COAEPKUT METO/IBI JJOCTYIA K XpaHWINIIAM
3HAYeHUH U COOOIICHU.

O6wbekt apxuBatopa cooOuienuit (TMArchivator) coaepKUT KOHKPETHYIO pealli3alliio XpPaHWIMILA
coobuieHuii. B o0mem 1 apXxuBaTopoB COOOILICHUH MpenocTaBisieTcss MHTepdeiic 1ocTymna K peaau3anuu
MCXaHHU3Ma apXUBUPOBAHUA B MOOYJIAX.

O6bekt apxuBatopa 3HaueHuid (TVArchivator) comepXUT KOHKpPETHYIO peaju3alliio XpaHWUJIHUINA
3HaueHWi. B o0miem A apXwBaTOpOB 3HAYCHHI TPEIOCTABISETCS HMHTEpQEc AOCTyNma K peann3ariu
MeXaHHU3Ma apXUBUPOBAHUS U Ha3HAUEHUE apXMBOB 3HAUYEHUIN Ha 00CITy:)KHBaHHUE apXHUBATOPOM.

OoOnexT anementa apxuBa TVArchEl cBs3piBaeT 00beKThl apXMBOB ¢ apXuBaTopamu. Mcronb3yercs JUis
JIOCTYIIa K apXUBaTOpaM U3 apXHBa, a TAKXKE K apXUBaM U3 apXUBaTOpa, T.€. 171 IEPEKPECTHBIX BHI30BOB.
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5.1. OobekT noacucremol «ApxuBbD» (TArchiveS)
SubS¥YS.

‘Hacnez[yeT:

IMy6au4unbIe MeTOABI:
* int subVer(); — Bepcus moicCUCTEMBI.
* int messPeriod( ); — Ilepuon apxuBupoBaHnue coodieHunit u3 Oydepa (CexyHn).
* int valPeriod( ); — Ilepnon cOopa 3Ha4YCHMIA JIJIs1 aKTUBHBIX apXUBATOPOB (MIJLTUCEKYH]T).
* int valPrior(); — Ilpuopurer 3agaun cOopa 3HaU€HUH AJI1 aKTUBHBIX apXHUBATOPOB.

* void setMessPeriod( int ivl ); — YcTaHOBKa TiepHOJa apXWBUPOBAHHS COOOIICHUN U3 Oydepa
(cexynnm).

* void setValPeriod( int ivl ); — YcraHoBKa nepuosia cOopa 3HaUCHHUH I aKTUBHBIX apXHWBAaTOPOB
(MUJUTHCEKYH).

* void setValPrior( int ivl ); — YcraHOBKa NpUOpUTETa 3aJaud cOOpa 3HAYCHHH A aKTHBHBIX
apXHUBaTOPOB.

* void subStart( ); — 3aImmyck MOJCUCTEMBI.

* void subStop( ); — OCTaHOB OACUCTEMBI.

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

* bool valPresent( const string &iid ); — IlpoBepka Ha HaJIM4UKe apXUBa 3HAYCHUHN <iid>.

* void valAdd( const string &iid, const string &idb = "**" ); — Jlo6aBneHne HOBOTO apX1Ba 3HAYCHUI
<iid>.

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

* AutoHD<TVArchive> valAt( const string &iid ); — llonkiodyeHune/o0palieHre K apXuBy 3HAYCHHI
<iid>.

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

<val>. AKTUBHBIA apXuB OyaeT obOecneuyumBaThCS MEPHUOAMUYECKUM IOTOKOM 3HAuYeHUM (omperensercs
MEPUOANYHOCTHIO apXHUBa) MOJACUCTEMOM.

* AutoHD<TTipArchivator> at( const string &name ); — Ilonkimouenue/o0OpaiieHue K THUITY
apxuBaTopa (MOoAyiw) <name>.

* void messPut( time_t tm, int utm, const string &categ, TMess::Type level, const string &mess ); —
[Tomerenne 3HaueHUst <mess> ¢ ypoBHeM <level> xaTeropuu <categ> u Bpems <tm>-+<utm> B 0ydep,
a 3aTeM B apXUB COOOIICHUH.

* void messPut( const vector<TMess::SRec> &recs ); — Ilomemienue rpynmbl 3HaUYCHUN <recs™> B
Oydep, a 3aTeM B apXuUB COOOIICHUH.

* void messGet( time t b_tm, time t e tm, vector<TMess.::SRec> & recs, const string &category = "",
TMess::Type level = TMess::Debug, const string &arch = "" ); — 3ampoc 3HaueHHH <reqs> 3a
yKa3aHHBII NepuoJ BpeMeHU <b tm>, <e tm> NS yKa3aHHOM KaTeropuu (Mo 1mabioHy) <category> u
ypoBHs <level> u3 apxuBaropa <arch>.

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

yKa3aHHOTO apxuBaTopa <arch>.

» TElem &messE( ); — Crtpykrypa BJ] apxuBaTopoB cOOOIIECHUIA.
* TElem &valE(); — Ctpyktypa b/l apxuBaTopoB 3HaUEHUH.

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

[IyoauuHbIe aTPUOYTHI:
* Sstatic int max_req_mess, — MakcuManbHBIN pa3mep 3arpoca coodmenuit (mo ymomuanuto 3000).
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5.2. O0bekT apxuBa 3navyenuii (TV Archive)
TCntrNode, TValBuf, TConfig ‘

‘Hacnez[yeT:

/lanHbI€:
Pexxum cOopa nanubix/ucrounuk (struct — TV Archive::SrcMode):

* Passive — NacCUBHBIN peXUM cOOpa JAHHBIX, UCTOYHUK CAMOCTOSITENILHO TIOMEIIAeT JaHHbIC B
apxuB;
* PassiveAttr — maccuBHBIN pexuM cOopa JaHHBIX y aTpuOyTa mapaMmerpa, aTpuOyT mapameTpa
CaMOCTOSITENTFHO MTOMEIIAET IaHHBIE B APXUB;
* ActiveAttr — axTUBHBIM pexxuM cOOpa JaHHBIX y aTpuOyTa mapamerpa, aTpuOyT mapamerpa
MEPUOAMYECKU OTPAIIMBACTCS MOJACUCTEMON « APXUBEIY;

IIy0am4yHbIe METOBI:
» TVArchive( const string &id, const string &db, TElem *cf el ); -- UHUIIManu3upyrOMui KOHCTPYKTOP
apxuBa. ['ne <id> -- unentudukarop apxusa, <db> -- B/ nna xpanenus u <cf el/> -- crpykrypa bJ]
apXUBOB 3HAYEHUU.
* 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 JIOCTYyNa K MapaMeTpy 3TO
ajipec mapameTpa.
* bool toStart( ), -- llpusHak: "3amyckath apxXuB MPH BKIIOYCHUN".
* bool startStat( ), -- Cocrostuue: "ApxuB 3amymieH".
 string DB( ), -- Anpec b/l apxuBa 3Ha4eHHUI.
* string thl( ), -- Tabnuua B/ apxuBa 3Ha4eHUI.
string fullDB( ), -- Tlonnoe ums tabnuubl bl apxuBa 3HaueHUI.
* long long end( const string &arch = BUF ARCH NM ); -- BpeMsi OKOHYaHHUs apXWBa B IICJIOM
(arch="") unmu ykazanHoro apxuBaropa, Oydepa (arch="<bufer>").
* long long begin( const string &arch = BUF ARCH NM ), -- Bpems Hauasa apxuBa B 1iesiom (arch="")
WU YKa3aHHOTO apxuBaropa, Oydepa (arch="<bufer>").
* long long period( const string &arch = BUF ARCH NM ), -- llepuoauuHocTh Oydepa apxuBa WM
YKa3aHHOTO apXuBaTtopa (MUKPOCEKYH]T).
* TFld::Type valType( ); -- Tun apXuBUpyeMOTO 3HAUCHHUSI.
* bool hardGrid( ); -- icnonb30BaHue )KECTKOM CETKU B Oydepe apxupa.
* bool highResTm( ); -- Hcnonp30BaHHE BBICOKOTO pa3pelieHUs BpeMeHH B Oydepe apxuBa
(MHMKpPOCEKYHIbI).
* int size( ), -- Pazmep Oydepa apxuBa (eTUHUIIBI).
* void setName( const string &inm ), -- YcTaHOBKa UMEHH apXUBa.
* void setDscr( const string &idscr ); -- YcTaHOBKa ONIMCAHUS apXUBa.
* void setSrcMode( SrcMode Vi, const string &isrc = "" ); -- YcTaHOBKa peXMMa CBSI3BIBAHUS C
UCTOYHHUKOM JIaHHBIX.
* void setToStart( bool vl ); -- YcTaHoBKa npu3HaKa: "3ammyckarh apXuB MIPU BKIIIOYCHUH "
* void setDB( const string &idb ); -- YcraHoBka aapeca b/l apxuBa 3HaueHuil.
* void setValType( TFld::Type vl ); -- YcTaHOBKA TUIIa apXUBUPYEMOTO 3HAUCHHUSI.
* void setHardGrid( bool vl ); -- Y cTaHOBKa HCIIOJIL30BaHMS )KECTKOM CETKH B Oydepe apxuBa.
* void setHighResTm( bool vl ); -- YcTaHOBKAa HCHOJB30BAHUS BBICOKOTO pPa3peIICHUs BPEMEHH B
Oydepe apxuBa (MUKPOCEKYH/IBI).
* void setSize( int vl ); -- YcTaHoBKa pa3mepa Oydepa apxuBa (€IUHUL).
* void setPeriod( long long vl ); -- YcranoBka nepuogndHocTH Oydepa apxusa.
* void start( ), -- 3amyck apxuBa.
* void stop( bool full del = false ); -- OcTaHOB apXuBa, C MOJHBIM yHanenueM <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 NPHUTATHBAHUSA K BEPXY
<up_ord> w3 ykazaHHOTO apxuBaTopa <arch>, Oydepa (arch="<bufer>") wnmm Bcex apXuBaTOpPOB IO
Mepe maneHus kadectBa (arch=""). Jlna o00paboTku 3ampoca TONBKO JIOKAJbHOM cCTaHIuel
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ycraHaBunuBaetcsi <onlyLocal>.

* void getVals( TValBuf &buf, long long beg = 0, long long end = 0, const string &arch = "", int limit =
100000, bool onlyLocal = false ); -- 3anpoc kagpa 3HaueHUN <buf> 3a Bpems oT <beg> no <end> u3
yKa3aHHOTO apxuBaTopa <arch>, O0ydepa (arch="<bufer>") unu Bcex apXuWBaTOpOB MO Mepe MaaEHUs
kayectBa (arch=""), ¢ orpanumueHueMm pasmepa 3ampoca B <[imit> 3anuceil. Jlns 3ampoca TOIBKO
JIOKAJbHBIX apXUBOB, 0€3 KOMIIEHCAIIMHA TPOOEIOB apXWBOB M3 PE3EPBHBIX CTAHIIMHA, YCTaHABIMBACTCS
<onlyLocal>.

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

* void getActiveData( ); -- OmnpocuTh HUCTOYHHUK JaHHBIX. VCmoyib3yeTrcss MOICUCTEMOW ISt
MEPUOANYECKOT0 COOpE TaHHBIX AKTUBHBIMU apXUBAMHU.

* void archivatorList( vector<string> &ls ), -- CIucok apXxuBaTOPOB KOTOPBIMH 0OCITY’>KHBAETCs apXUB.
* bool archivatorPresent( const string &arch ); -- IIpoBepka apxuBaropa Ha OOCITYy)KHBAaHHUE TAHHOTO
apxuBa.

* void archivatorAttach( const string &arch ); -- IlogkimtoueHne TaHHOTO apXWBa HAa OOCITYXKHWBaHHE
yKa3aHHBIM apXHBaTOPOM.

* void archivatorDetach( const string &arch, bool full = false ); -- OTKIIIOYCHUE TAHHOTO apXWBa OT
o0ciTy’)kKMBaHUE YKa3aHHBIM apXUBATOPOM.

* void archivatorSort( ); -- CopTupoBKa OOCTYXHUBAIOIIUX apPXUBATOPOB B TOPSAKE YXYIIICHUS
KayecTBa.

* string makeTrendImg( long long beg, long long end, const string &arch, int hsz = 650, int vsz = 230 ),
-- @opmupoBanue uzobpaxenus (pdf) Tpenna 3a ykasaHHbBIH MPOMEXKYTOK BpeMeHH <beg>, <end> u
yKa3aHHOTO apXxuBaTopa <arch>.

» TArchiveS &owner( ), -- [loncucrema "ApxuBsl" - Biajenel apx1uBa 3Ha4YCHUH.

5.3. O0bekT O0ydepa 3nauenuii (TValBuf)

‘HacneuyeTcn: ‘T VArchive ‘

IIyOoiu4uHbIE METOABI:
* TValBuf( ); -- Uauumnanuzarop Oydepa ¢ ycTaHOBKaMH MO0 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 3Ha4ueHUs XpaHUMOTO Oydepom.
* bool hardGrid( ); -- Pabota Oydepa B pexxrMe KeCTKOM CeTKH.
* bool highResTm( ), -- Pabota Oydepa B pe’)kuMe BpeMEHH BBICOKOTO pa3penieHus: (MUKPOCEKYH/IBI).
* int size( ), -- MakcumanbHbIii pazmep Oydepa (eneHur).
* int realSize( ); -- PeanbHbIit pazmep Oydepa (eneHuir).
* long long period( ), -- llepuognunocth 3HadeHuit B Oydepe (MuUKpocekyHa). Ecnu nepuoaudHocTh
HyJeBas To Oydep pyHKIIMOHUPYET B peKUME CBOOOTHOTO JOCTYIIA.
* long long begin( ), -- Bpems Hauana 6ydepa (MUKpOCEKYH).
* long long end( ); -- Bpemst okonuanus Oydepa (MUKPOCEKYH).
* bool vOK( long long ibeg, long long iend ), -- IlpoBepka Hayimuus 3HaueHU B Oydepe 3a yKazaHHBII
MIPOMEXYTOK BpEMEHH OT <ibeg> 1o <iend>.
* void setValType( TFld::Type vl ); -- YcraHOBKa THIA 3HAYEHUSI XpaHUMOTO Oydepom.
* void setHardGrid( bool vl ); -- YcTaHOBKa peKHUMa KECTKON CETKH.
* void setHighResTm( bool vl ); -- VYcraHoBKa peXuMa BpPEMEHH BBICOKOTO pa3peuIeHHUs
(MUKPOCEKYH/IbI).
* void setSize( int vl ); -- YcranoBka pa3zmepa Oydepa (eaeHurr).
* void setPeriod( long long vl ); -- YcTaHOBKa NEPUOTMIHOCTH 3HAUYEHUH B Oydepe (MUKPOCEKYH).
* virtual void getVals( TValBuf &buf, long long beg = 0, long long end = 0 ), -- 3anpoc kaapa 3HaUECHUIN
<buf> 3a Bpems oT <beg> no <end>.
* virtual string getS( long long *tm = NULL, bool up ord = false ); -- 3anpoc 3Ha4eHHUS CTPOKOBOTO
THUIA 32 BpeMs <tm> U NPU3HAKOM NPUTATUBAHUS K BepXy <up ord>.
* virtual double getR( long long *tm = NULL, bool up ord = false ); -- 3amnpoc 3Ha4YCHH
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BEILIECTBEHHOT'O THIIA 32 BpeMsl <fm> U MPU3HAKOM NPUTITUBAHUS K BEPXY <up_ord>.

* virtual int getl( long long *tm = NULL, bool up ord = false ); -- 3anpoc 3Ha4e€HHsI 1IEJIOTO THIIA 3a
BpeMst <tm> W MPU3HAKOM 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 MPU3HAKOM MPUTITUBAHUS K BEpXy <up ord>.

* virtual void setVals( TValBuf &buf, long long beg = 0, long long end = (0 ); -- YcraHOBKa Kajpa
3HaueHUH U3 <buf> 3a Bpems oT <beg> no <end>.

* virtual void setS( const string &value, long long tm = () ); -- YcTaHOBKa 3HAUYEHUS] CTPOKOBOTO THTIA C
BpeMeHeM <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 = () ); -- YcTraHOBKa 3HAYECHUS IEJIOT0 THUIA C BPEMEHEM
<tm>.

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

3amunéHHbIe METOABI:

* void makeBuf( TFld::Type v_tp, int isz, long long ipr, bool hd_grd, bool hg res ); — Ilepecoznanue
Oydepa 15 ykazaHHBIX TapaMETPOB.

5.4. MoayJabhblii 00bekT THNA apxuBaTopa (TTipArchivator)

‘HacnenyeT: TModule. ‘

‘HacneuyeTcn: KopneBbsiMu 00beKkTaMu MOJTyJI€H TIOJICUCTEMBI K APXHUBBI». ‘

ITy0.1u4HbIE MeTOABI:

* void messList( vector<string> &list ); — CHucoK apXuBaTOPOB COOOIICHHUH.

* bool messPresent( const string &iid ); — IIpoBepka Ha HaJIM4KEe YKa3aHHOTO apXUBATOPa COOOILICHUH.
* void messAdd( const string &iid, const string &idb = "**" ); — JloGaBieHune apxuBaTopa
COOOILIEHUTA.

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

* AutoHD<TMArchivator> messAt( const string &iid ); — IloaxirodeHre K apXuBaTOPy COOOIICHUIA.
* void valList( vector<string> &list ); — CIUCOK apXHBaTOPOB 3HAYCHUIA.

* bool valPresent( const string &iid ); — IlpoBepka Ha HAIMYUE YKA3aHHOTO apXUBaTOpa 3HAYCHHIA.

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

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

» TArchiveS &owner( ); — lloncucrema « ApXUBBD) — BiIaJIeJICl] TUTIA apXUBATOPA.

3amuméNHbIe METOADI:
* virtual TMArchivator *AMess( const string &iid, const string &idb ); — MoyIbHBIA METOJ] CO3TaHUE
apXuBaTopa COOOIICHUH.
* virtual TVArchivator *AVal( const string &iid, const string &idb ); — MoaynbHBII METOJ] CO3/1aHKE
apXuBaTOpa 3HAYCHHA.
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5.5. OobexT apxuBaTopa coodmenuit (TMArchivator)

‘HacnenyeT: TCntrNode, TConfig ‘
‘HacneuyeTcn: OOBeKTaMu apXHUBaTOPOB COOOIEHUI MOAYJIEH TTOJICUCTEMBI « APXUBBDY. ‘

IMy6n4HbIe METOABI:
* TMArchivator( const string &id, const string &db, TElem *cf el ); — VHunumanu3upyromnmi
KOHCTPYKTOp apXuBaTopa cooOImeHuil ¢ uueHtudukaropom <id>, nns xpanenuss Ha B/l <db> co
CTpYKTYypoil <cf el>.
* const string &id( ); — VnenTuduxatop apxupaTopa.
* string workld( ); — Pabounii uaeHTHPHUKATOP, BKIFOYACT UM MOTYJISL.
* string name( ); — VImMs apxuBartopa.
 string dscr( ); — Onucanue apxuBaropa.
* bool toStart( ); — llpusHak «3amycKkaTh apXuBaTOP».
* bool startStat( ); — CocTOsSTHHE apXUBATOPa «3aIyIICH.
» string &addr( ); — AIpec XpaHWIHINA apXUBATOPA.
* int &level( ); — YpoBeHb COOOIIEHUH 00CTYKMBAEMBIX apXUBATOPOM.
* void categ( vector<string> &list ); — Kareropun (1mabaoHbBI) COOOIMIEHUI OOCITYKHBAaECMBIX
apXHBATOPOM.
 string DB(); — Anpec b/l apxuBaropa.
* string thl( ); — Anpec tabnuusl bJ[ apxusaropa.
e string fullDB( ); — Ilonuslii anpec Tabauusl b/l apxusaropa.
* void setName( const string &vl ); — Y cTaHOBKa IMEHH apXUBaTOpA.
* void setDscr( const string &vl ); — Y cTaHOBKa OIKMCaHUE apXUBATOPA.
* void setToStart( bool vl ); — Y cTanoBKa npu3Haka «3arycKaTb apXuBaTop».
* void setAddr( const string &vl ); — YcTaHOBKa ajipeca XpaHWJIHUIIA apXUBATOPA.
* void setLevel( int lev ); — YcTaHOBKa ypOBHS COOOIIEHUI 00CTY)KMBAEMBIX apXUBATOPOM.
* void setDB( const string &idb ); — YctanoBka agpeca bJl apxuBaropa.
* virtual void start( ); — 3amyck apxuBaropa.
* virtual void stop( ); — OcTaHoB apXxuBatopa.
* virtual time t begin( ); — Hauano apxuBa JaHHOTO apXHUBaTOpA.
* virtual time_t end( ); — KoHel apxuBa JaHHOTO apXHUBaTOPA.
* virtual void put( vector<TMess::SRec> &mess ); — llomecTuTh Trpynmy coOOIIEHUNH B apXuB
COOOIIEHUH TaHHOT'O apXUBATOPA.
* virtual void get( time t b_tm, time_t e _tm, vector<TMess::SRec> &mess, const string &category ="",
char level = (0 ); — TlomydnuTb COOOIIECHUS M3 apXWBa JJAHHOTO apXHUBaTOpa IS YKa3aHHBIX MapaMeTPOB
¢buibTpa.
» TTipArchivator &owner( ); — Tun apxuBaTtopa — BIaJeNel] apXuBaTOpPOM COOOIIECHHUH.

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

3amunéHHbIe MeTOALIL:
* bool chkMessOK( const string &icateg, TMess::Type ilvl ); — TIpoBepka cooOIIEHHSI HA COOTBETCTBUE
yCIIOBUSIM (PUIIBTpA.
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5.6. O0bexT apxuBaTopa 3nauenmii (T'V Archivator)

‘HacnenyeT: TCntrNode, TConfig ‘
‘HacneuyeTcn: OObeKTaMu apXUBATOPOB 3HAYCHUA MOJTYJICH MOACUCTEMBI K APXHBBI. ‘

IMy6n4HbIe METOABI:
» TVArchivator( const string <&id, const string &db, TElem *cf el ); — VHunmanu3upyrommi
KOHCTPYKTOp apXuBaTopa 3HAa4eHUH ¢ uAeHTHHKaTopoM <id>, nns xpanenuss Ha bJl <db> co
Cpr1<TypOI/I <cf el>.
const string &ld( ) — I/I,ueHTI/I(pI/IKaTop apxuBaTopa.
BKJTIOYAET UM MOJTYJISI.

* string name( ); — VImMs apxuBartopa.

* string addr(); — Anpec XpaHWUIUIIA apXUBATOPA.

* double valPeriod( ); — IlepnoguyHOCTh 3HAUECHUH apXUBATOpa (MUKPOCEKYHN).
* int archPeriod( ),
apXWBaTOp MPOM3BOIUT apXUBUPOBAHHE KaJpa 3HAUCHHI U3 Oydepa apxuBa.
* bool toStart( ); — llpu3Hak «3ammyckaTb apXuBaTop».

* bool startStat( ); — CocrosiHue apXuBatopa «3amyIieH.

» string DB( ),
* string thl( ); — Anpec tabnuusl bJ[ apxusaropa.

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

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

* void setDscr( const string &idscr ); — Y cTaHOBKa ONKCAHUS apXUBATOpPA.
YcraHoBKa ajgpeca XpaHWIHIIA apXUBaTopa.

* virtual void setValPeriod( double iper ); — YcTaHOBKa TNEPUOJUYHOCTH 3HAYCHUU apXuUBaTOpa
(MMKpPOCEKYHN).

* virtual void setArchPeriod( int iper ); — YcTaHOBKa NEPUOAMYHOCTH APXMBHUPOBAHUS 3HAUEHUU
apXxuBaTOpoM. Bpems yepe3 KoTopoe apxuBaTop MpOU3BOJUT apXUBUPOBAHUE KaJpa 3HaYCHUI n3 Oydepa
apXxuBa.

* void setToStart( bool vl ); — Y craHOBKa npu3HaKa «3amycKaTb ap3uBaTOP».
* void setDB( const string &idb ); — YcraHnoBka aapeca bJl apxuBaropa.

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

* virtual void stop( bool full del = false ); — OcTaHOB apxuBaTopa C BO3MOKHOCTBIO IOJHOIO
yaanenust <full del>.

* void archivelList( vector<string> &Is ); — Cnucok apXxuBoB 00CITYKHBAaEMbIX apXHUBATOPOM.

* bool archivePresent( const string &iid ); — IlpoBepka Ha 00CITy>KHBa€MOCTh YKa3aHHOTO apXHBa
apXUBATOPOM.

» TTipArchivator &owner( ); — Tun apxuBaTopa — BiaJieJel] apXuBaTOpOM 3HAYCHHIA.

3amuménabie MeTOAbI:
» TVArchEl *archivePlace( TVArchive &item ); — Bxmouuts apxuB <item> B 00pabOTKy
apXHBATOPOM.
* void archiveRemove( const string &id, bool full = false ); — Ynamute apxuB <id> u3 o0pabOTKU
apXUBaTOPOM, C BO3MOKHOCTBIO TIOJTHOTO yajdeHust <full>.
 virtual TVArchEl *getArchEl( TVArchive &arch ); — llonmyueHne oObeKTa >JIE€MEHTa apXuBa JUIs
YKa3aHHOTO apXHBa.

3amuménnbie aTpudyTHI:
* Res a res — Pecypc nporecca apXuBUpPOBAHUS.
* bool run_st — IIpu3HaK «ApXUB 3aIyIIECH.
* vector<TVArchEl *> arch_el; — MaccuB 3J1eMEHTOB apXHBOB.

API cucrembr OpenSCADA 31



5.7. O0bekT 251emenTa apxuBa B apxusarope (TV ArchEl)

‘Hacnez[yeTca: ‘O6’beKTaMI/I apXUBaTOPOB 3HAYEHUIN MOJyJIEH NOJICUCTEMBI «APXUBBI».

[My01u4HbIE METOABI:

o TVArchEl( TVArchive &iachive, TVArchivator &iarchivator ); -- IHUIIManU3UPYyOMIHI KOHCTPYKTOP
JUTSL CBSI3U apXuBa <iachive> ¢ apxuBaTtopoMm <iarchivator>.

* virtual void fullErase( ), -- IlonHOE ynaneHue JIeMeHTA.

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

* virtual long long begin( ); -- BpeMs Hauana 1aHHBIX (MUKPOCEKYH/]IbI).

* long long lastGet( ), -- Bpems nocnennero copoca qaHHbIX U3 Oydepa B XpaHWIHUIIIE.

» TVariant getVal( long long *tm, bool up _ord, bool onlyLocal = false ); -- 3anpoc 3HaueHUs 3a BpeMs
<tm> ¥ MIPU3HAKOM TIPUTATUBAHUS K BEpXy <up ord>, ¢ ykazaHHEM 3ampoca TOJIBKO JIOKAJIbHOTO apXHBa
B <onlyLocal>.

* void getVals( TValBuf &buf, long long beg = 0, long long end = 0, bool onlyLocal = false ), -- 3anpoc
KaJipa 3HaueHUU <buf> 3a Bpemst oT <beg> 10 <end>, ¢ ykazaHUEM 3aIlpoca TOJIHKO JOKAILHOTO apXHBa
B <onlyLocal>.

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

» TVArchive &archive( ), -- ApxuB d371eMeHTa.

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

[IyoauunbIe aTPUOYTHI:
* long long prev_tm; -- Bpems npenpinymiero 3HauyeHus. Mcrnonb3yeTcs i ycpeTHeHHS.
* string prev_val, -- llpeasiayiee 3Hauenue. Mcnonb3yerces 1uist ycpeTHeHUs!.

3amuméHHble METOABI:
* 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 ); -- ®ynkuus oO0pabOTKH

3ampoca MOJyJIeM Ha TOy4YeHUE TaHHBIX.
* virtual void setValsProc( TValBuf &buf, long long beg, long long end ); -- ®ynkumus oOpabOTKH

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

[Toncucrema «Tpancnoptel» mpencraBieHa oObekToM TTransportS KOTOpBIA COJEpKHUT, Ha YpOBHE
MOJICHCTEMBI, MOJYJIbHBIE OOBEKTHI THUTOB TpaHcropToB TTipTransport. Kaxknpiii Ttum TpaHcmopra
conepxuT 00bekThl Bxoaaumx TTransportln u ucxoasumx TTransportOut Tpancnopros. O61mas CTpykTypa
MOJICUCTEMBI IIPUBEJIEHA Ha puc. 6.

Hemo cTaHyuA

CucmesHsIl ol
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Sockets

Tin mp arHcmopma |
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Puc. 6. Cioucras cTpykTypa HOJCUCTEMBI TPAHCIIOPTOB.

KopHeBoii 00bekT Moyt ofcucTeMsl « TpaHCIOPTHD) COAEPKUT MHPOPMALIMIO O KOHKPETHO B3STOM
tune mMoxyns ¥ BHemHUX OpenSCADA xocrax/craHiusx. B pamkax OTAENBHO B3STOrO MOAYINS MOXKET
OBITh peaau30BaHa COOCTBEHHAs OOmMEeMOyibHass (YHKIMOHAJILHOCTh. B oOmmiem, misi BceX MOJyJeH,
COJIepKATCS METO/IbI IOCTYIIA K BXOASIIUM U UCXOJISAIIMM TPAHCIIOPTAaM KOHKPETHO B3STOI'O MOYJISL.

Oo6wbekt Bxoadmero Tpancnopra TTransportln npenocraBiser uHTEpEHC K peaau3aluud MOJYJIbHOTO
METO/a BXOSILEro TPaHCIopTa.

OO6bekT ucxomsiero Tpancnopra TTransportOut mpegocrasiser uHTepeiic K pearu3anuu MOIyJIbHOTO
METO/Ia UCXOSAIIECTO TPAHCIIOPTA.

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

JlanHble:
Crpykrypa BHemtHuX 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
WHUIMAIN3ALUN CTPYKTYPBI.
* string user_open, — Ilonb30BaTenb CO3aBIIHIA 3aKCh PO BHEUTHUI XOCT/CTAHIIHUIO.

* string id; — VIneHTrduKaTop BHEITHETO XOCTa/CTAHIIUH.

* string name; — VIMs BHEIIIHEr0 XOCTa/CTaHIIUU.

* string transp, — TpaHCTIOPT, UCTIOIB3YIOIIUIACS IS TOCTYIIAa K BHEIIHEMY XOCTY/CTaHIINH.

* string addr; — Anpec IUIsI TPaHCIOPTA, KOTOPBIM MCIOJIB3YETCs JJIS JIOCTyNa K BHEIIHEMY
XOCTY/CTaHITUH.

* string user; — Ilonb30BaTeIh BHEITHETO XOCTa/CTAHIIHH.

* string pass; — Ilaponb MoNb30BaTeNsl BHEIIHETO XOCTa/CTAHIIUH.

* bool link ok; — Tlpu3nak «CBs3b C BHEITHUM XOCTOM/CTaHIIMEH YCTAaHOBJICHAY.

IIy0anyHbIe METOBI:

* int subVer(); — Bepcus moicCUCTEMBI.
* void inTrList( vector<string> &ls ); — I1omHBII CIUCOK BXOISAIIUX TPAHCTIOPTOB.
* void outTrList( vector<string> &ls ); — I1onHBIN CIUCOK UCXOMASIIUX TPAHCTIOPTOB.

* bool sysHost(' ); — Ilpusnak — «OT0Opaxarh CUCTEMHBIE XOCTBI».
* void setSysHost( bool vl ); — Y cTtanoBka npusHak — « OTOOpa>kaTb CUCTEMHBIE XOCTBD).
» string extHostsDB( ); — b]] XxpaHeHusI mepeyHsi BHEIIHUX XOCTOB.
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* void extHostList( const string &user, vector<string> &list ); — CnH1cOK BHEITHUX XOCTOB.

* bool extHostPresent( const string &user, const string &id ); — IlpoBepka HalnM4us BHEIIHETO XOCTa
<id> ot umenu nonw3oBatens <user> ("*" — I CHCTEMHBIX XOCTOB).
* AutoHD<TTransportOut> extHost( TTransportS::ExtHost host, const string &pref = "" ), —

Co3pmanue — 3anpoc UCXOASIIETo TpaHCIopTa AJst 00CITYKMBAaHUS BHEIIHETO X0ocTa <host> ¢ npeduxkcom
UACHTU(QHUKAIMN y3J1a CHCTEMBI <pref>.

» ExtHost extHostGet( const string &user, const string &id ); — Ilomyuenue uHGOPMAIMOHHOTO
00bEKTa BHEITHETO X0CTa <id> OT MMCHH MoJib3oBaTes <user> ("*" — 11l CHCTEMHBIX XOCTOB).

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

* void extHostDel( const string &user, const string &id ); — Y 1aneHrue BHEUTHET0 XOCTa/CTaHuu <id>
OT UMEHHU NoJb3oBaTens <user> ("*" — 7151 CHCTEMHBIX XOCTOB).

* int cntrlfCmd( XMLNode &node, const string &senderPref, const string &user = "" ); — llepenaua
3anpoca untepdeiica ynpasnerus OpenSCADA <node> k ynanéHHON CTaHIUH.

* void subStart( ); — 3ammyck MoJCUCTEMBI.

* void subStop( ); — OcCTaHOB OACUCTEMBI.

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

* TElem &outEl(); — Ctpykrypa Bl ncxoasumx TpaHCIIOPTOB.

* AutoHD<TTipTransport> at( const string &id ); — OOpaiieHIe/OIKITIOYCHIE K THITY TPAHCIIOpTa
<id>.

6.2. Moayabhblii 00beKkT THNA TPpaHcnopToB (T TipTransport)

‘HacnenyeT: TModule. ‘

‘HacneuyeTcn: KopueBbpiMu 00bekTaMu MOAYIIEH TTogcucTeMbl « TpaHCIOpPTHD». ‘

I[My01u4HbIE METOABI:
* void inList( vector<string> &list ); — CHHCOK BXOJSAIINUX TPAHCIIOPTOB.
* bool inPresent( const string &name ); — IIpoBepka Ha HaTM4YUE BXOSAIIETO TPAHCIIOPTA.
* void inAdd( const string &name, const string &db = "*.*" ); — JloGaBieHne BXOAAIIETO TPAHCIIOPTA.
* void inDel( const string &name, bool complete = false ); — YnaneHue BXOHAIIETO TPAHCIIOPTA.
Bo3moskHo nonHoe ynanenue, Bkimoyvaromiee U bJl, myrém ycraHoBku npusHaka <complete>.
* AutoHD<TTransportin> inAt( const string &name ); — IloIKIIIOYEHHE K BXOIAIEMY TPAHCIIOPTY.
* void outList( vector<string> &list ); — CIHCOK UCXOAAIMNUX TPAHCTIOPTOB.
* bool outPresent( const string &name ); — IIpoBepka Ha HATMYUE UCXOAIIETO TPAHCTIOPTA.
* void outAdd( const string &name, const string &db = "**" ); — JlobaBneHue HCXOIAIIETO
TPaHCIIOPTA.
* void outDel( const string &name, bool complete = false ); — Y nanenue UCXOIAIIETO TPAHCIIOPTA.
Bo3moxHO monHoe ynanenue, Brirodaroniee U b/, myréM ycTaHOBKH npu3Haka <complete>.
* AutoHD<TTransportOut> outAt( const string &name ) — IloaxatoueHne K UCXOISIIEMY TPAHCTIOPTY.
» TTransportS &owner( ); — Iloacucrema « TpaHCTIOPTHD) — BIIAJENEI] TUTIOM TPAHCIIOPTA.

3amuménabie METOABI:

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

COS)IaHI/IH/ OTKPBITHUA HOBOI'O «HUCXOOAIICTO» TpaHCIIOpTa.

6.3. OobexT Bxoasmmx TpancnoptoB (TTransportln)

‘Hacnez[yeT: TCntrNode, TConfig. ‘
‘Hac.ﬂez{yeTCﬂ: OObekTaMu BXOJSIINX TPAHCIIOPTOB MOJIYJICH MOACHCTEMBI « TpaHCIOPTHI. ‘

Ily6m4yHbIe METOABI:
e TTransportln( const string &id, const string &db, TElem *el ); — VIHUIHMaIU3UpyOUIUil
KOHCTPYKTOP.
* const string &id( ); — WUnentuduxarop TpaHncmopra.
* string workld( ); — Ilonublit uneHTU(UKATOP, BKIIOYAS HACHTU(UKATOP MOIYIIS.
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» string name( ); — VIMs TpaHcnopTa.

» string dscr( ), — OmnucaHue TpaHCIIOPTA.

* string addr(); — Anpec.

* string protocol( ); — CBsS3aHHBIN TPAHCIIOPTHBINA MTPOTOKOJ.

* virtual string getStatus( ); — Ilonmy4yeHue cTaryca BXOJSILETr0 TPaHCIOPTA.

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

* bool startStat( ); — Cocrossaue « TpaHcropt 3amymieH.

 string DB(); — Anpec b/l Tpancnopra.

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

e string fullDB( ); — Ilonnoe ums tabmuips! b/l Tpancnopra.

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

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

* virtual void setAddr( const string &addr ); — ¥YcranoBka ajipeca TpaHcnopTa B <addr>.
* void setProtocol( const string &prt ); — YcTaHOBKA CBS3HOTO TPAHCIIOPTHOTO MPOTOKOJIA.
* void setToStart( bool val ); — Y cTaHOBKa npu3HaKa «3ammycKaTb TPAHCIIOPTY.

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

* virtual void start( ); — 3amyck TpaHcHOpTa.
* virtual void stop( ); — OcTaHOB TpaHCTIOPTAa.
» TTipTransport &owner( ); — Tum TpaHcmopTa — BJIaJIeJIeI] BXOISIIAM TPAHCIIOPTOM.

3amuménnbie aTpUOyThHI:
* bool run_st; — llpusHak «3amymien».

6.4. O0bekT ucxoasmux TpaicnoproB (TTransportOut)

‘Hac.ﬂez{yeT: TCntrNode, TConfig. ‘
‘HacnenyeTcn: OOBeKTaMH UCXOISIIUX TPAHCIIOPTOB MOYJIEH MoacucTeMbI « TpaHCIOpThD). ‘

IIy0anyHble METOBI:

o TTransportOut( const string &id, const string &db, TElem %*el ); — VIHUIHaIU3UPYOMU
KOHCTPYKTOP.
* const string &id( ); — WUnentudukarop TpaHncmopra.

 string workld( ),

* string name( ); — VIms TpaHcnopTa.

* string dscr( ); — Onucanue TpaHCIopTa.

* string addr(); — Anpec TpaHcnopTa.

* int prml( ); — IlepBbIii pe3epBHBII MapaMeTp.

* int prm2(); — BTopoil pe3epBHBII TapameTp.

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

* bool startStat( ); — Cocrosinue «TpaHcnopT 3ammymieH».

* virtual string getStatus( ); — IlonyueHue craTyca TpaHCIIOPTA.

 string DB( ); — Anpec B]] Tpancnopra.

* string tbl( ); — Tabmuua B]] TpancnopTa.

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

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

* void setDscr( const string &idscr ); — Y CTaHOBKa ONUCAHUs TPAHCTIOPTA.

* virtual void setAddr( const string &addr ); — YcranoBka agpeca TpaHCIIOpTA.

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

* void setPrm2( int vl ); — YcTaHOBKa BTOPOT'O PE€3€PBHOIO IMapaMeTpa.

* void setToStart( bool val ); — YcraHoBKa npu3HaKa «3amycKkaTb TPAHCIIOPTY.

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

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

* 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 ); — OtnpaBka JTaHHBIX Yepe3 TPAaHCHOPT. Bpemsi oxwmanus <time> COCIUHEHUS
yKa3bIBaCTCSl B MIJIUCEKYHIAX. <noRes™> WCIOIb3yeTCs MPOTOKOJIAMH JJI MOHOIIOJILHOTO OJIOKMPOBAHUS
TPaHCHIIOPTa Ha BpeMs pabOThI C HUM U UCKIIIOUEHHS COOCTBEHHOI OJOKUPOBKU (DYHKIIHEH.

[Monublit nneHTH(UKATOP, BKIIOYAS HACHTU(UKATOP MOIYIIS.
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* void messProtlO( XMLNode &io, const string &prot ); — OTnpaBka HaHHbIX B nepeBe XML <in>
yepe3 TPaHCIOPT, UCHOJB3YS TPAHCIOPTHBINA MIPOTOKON <prot>.
» ITipTransport &owner( ); — Tun TpancnopTa — Biajesel] UCXOIALUIMM TPAHCIIOPTOM.

3amuméHnbie aTpUdyTHI:
* bool run_st; — IlpusHak «3ammymieH».
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7. Iloacucrema “IIpoToK0JIbI KOMMYHUKAIIMOHHBIX HHTEp(deiicoB”
(TProtocolS)

[Toacucrema «IIpoTOKOIBI KOMMYHHKAIIMOHHBIX WHTEpQEHcoB» mpeacTtaBieHa oobekToMm TProtocolS,
KOTOPBIM COAEP)KUT, Ha YPOBHE IMOACHUCTEMBI, MOAYJIbHBIE OOBEKTHI OTIENbHBIX MPOTOKOJIOB TProtocol.
Kax1p1if MpoTOKOJI CONEPKHUT OOBEKTHI OTKPBITBHIX CEAHCOB BXOAAIINX MPoTOK0J0B TProtocolln.

O6mbext TProtocolS mpenocraBisieT HOCTYN K BXOAALIUM M MCXOISAIIMM MPOTOKOJIAM OTAEIBHO B3STHIX
TUTMOB TPAHCHOPTHBIX MPOTOKOJIOB. BHYTpEHHsIsI CTOpOHAa HMCXOJIAIIEr0 MPOTOKOJIA CTPOUTCS IO
MOTOKOBOMY IPHUHIIUITY C UHAUBUAYATbHON CTPYKTYpPOM MOTOKA JIJIsl KX I0M peanus3alii MpoTOKoIa.

7.1. OobekT noacucrembl «IIpoToK0JIbI KOMMYHUKAIIMOHHBIX HHTEP(eiicoB»
(TProtocolS)

‘HacnenyeT: ‘TSubSYS. ‘

IIy0am4yHbIe METOBI:
* int subVer(); — Bepcus moiICUCTEMBI.
* AutoHD<TProtocol> at( const string &id ); — IloaxitoueHue K MOIYIIO MPOTOKoNa <id>.
* string optDescr( ); — Jlokanu3oBaHHAash TIOMOIIb IO OMIUSM KOMaHJHON CTPOKH W Mapamerpam
KoH(purypamronsoro Qaiina.

7.2. Monyabnbiii 00beKT npoTokoJia (TProtocol)

‘HacnenyeT: TModule.
‘HacnenyeTCﬂ: KopneBbsiMu 00bekTamMu Moysieit noacucteMsl «IIpoTokonb. ‘

ITy01u4HbIE MeTOABI:

* void list( vector<string> &list ); — CHUCOK OTKPBITHIX BXOISIINX CEAHCOB.

* bool openStat( const string &name ); — IIpoBepka Ha OTKPBITOCTb BXOJISILEI0 CEaHca ¢ yKa3aHHbIM
UMEHEM.

* void open( const string &name, const string &tr ); — OTKpbITHE BXOISIIEr0 ceaHca OT WMEHU
TpaHcIopTa <fr>.

* void close( const string &name ); — 3aKpbITHE BXOIAIIETO CEAHCA.

* AutoHD<TProtocolln> at( const string &name ); — lloakio4eHHEe K OTKPBHITOMY BXOSIIEMY
ceaHcy.

* virtual void outMess( XMLNode &io, TTransportOut &tro ); — OtnpaBka JaHHBIX B jJepeBe XML
<in> NoCPEACTBOM JaHHOTO IIPOTOKOJA U TPAHCIIOPTA <{ro>.

7.3. O0beKT ceanca Bxojsimero nporokoJia (TProtocolln)

‘HacnenyeT: TCntrNode. ‘
‘HacnenyeTCﬂ: OObexkTaMu ceaHca BXOSIIEr0 MPOTOKOA MOy el moacucTeMbl «[IpOTOKOIBI. ‘

ITy01u4HbIC MeTOABI:
» TProtocolln( const string &name ); — VHUIIMATU3UPYIOMIUNA KOHCTPYKTOP.
* const string &name( ); — VIMs BXOZSILIETO ceaHca.
* const string &srcTr( ); — Anpec TpaHCHIOPTa-UCTOYHUKA OTKPBITHS JAaHHOTO CEaHCa BXOJSIIETO
MIPOTOKOJIA.
* void setSrcTr( const string &vl ); — YcTaHOBKa aJpeca TPaHCIOPTA-UCTOUHUKA OTKPBITUS JAHHOTO
ceaHca BXOJAIIETO MPOTOKOIIA.
* virtual bool mess( const string &request, string &answer, const string &sender ); — llepenaua
HECTPYKTYPHUPOBAHHBIX JaHHBIX Ha 00pabOTKY IPOTOKOITY.
» TProtocol &owner( ); — IIpoTokoJ — Biajenel] BXOISIINM CEAaHCOM.
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8. Iloacucrema “Ilosb3oBaresibckue uarepdeiicor” (TUIS)

[Toncucrema «Ilonb3oBatensckue naTEpdeEiics» npencrarieHa o0bexToM TUIS KOTOpHIH copepkuT, Ha
YPOBHE MOJICUCTEMBI, MOTYJIbHBIE 0OBEKTHI MOIb30BaTeIbCKUX HHTEpdericoB TUI.

8.1. O6bexT noacucrems! «Ilob3oBarenbckue untepdeiicsn> (TUIS)
‘Hacnez{yeT: ‘T SubSYS. ‘

IIy0amyHbIe METOBI:
* int subVer(); — Bepcus moiICUCTEMBI.

* void subStart( ); — 3aImmyck MOJCUCTEMBI.

* void subStop(); — OCTaHOB MOJACUCTEMBI.

* AutoHD<TUI> at( const string &name ); — llogkmodeHne K MOMIYJIO TOJIb30BATEIbCKOTO
uHTepdeiica.

* static bool icoPresent( const string &inm, string *tp = NULL ); — IlpoBepka Ha Haau4usi UKOHKH

<imm> B cTaHAapTHOW mupektopuu. VMs HMKOHKH yKa3biBaeTcsi 0e3 pacumupenus. Pacmmpenue/Tun
3arpyKeHHOT'O N300paXKCHHsI IIOMENIACTCS B <tp>.

* static string icoGet( const string &inm, string *tp = NULL ); — 3arpy3ka n300pakeHUs UKOHKH
<inm> U3 CTaHAAPTHON JUPEKTOPUHU.
* static string icoPath( const string &ico, const string &tp = “png” ); — llonHbBI TyTh K UKOHKE

BKJIFOYast pabouyto TUPEKTOPHIO.

8.2. MoayJibHblii 00bEKT M0JIb30BaTeabLCKOro uuTepdeiica (TUI)

‘HacnenyeT: TModule. ‘

‘HacnenyeTcm KopnueBbiMu 00bekTamMu Moayseit mojacucteMsl «llomb30BaTenbekue HHTEPPEHCHD. ‘

3amunéHabIe MeTOALI:
* void cntrCmdProc( XMLNode *opt ); — OO0cnyxuBanue KoMaH1 nHTepdeiica yrpaBieHus: CUCTEMO.

3amuménHbie aTpUOYThHI:
* bool run_st; — Ilpusnak «Moyib 3amyien.
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9. Iloacucrema “Cnenuajbubie” (TSpecialS)

[Toncucrema «CucTreMHBIC» mpeAcTaBieHa 00bekToM TSpecialS, KOTOpBI CONEPKUT, HA YpPOBHE
MOJICHCTEMBI, MOAYJIbHBIE O0OBEKTHI crieruanbHbIX TSpecial.

9.1. O6bekT noacucremsl «Cnenuaiabubie» (TSpecialS)
‘HacneﬂyeT: ‘TSubSYS. ‘

IIy0amyHbIe METOBI:
* int subVer(); — Bepcus moiICUCTEMBI.

9.2. MoayabHblii 00beKT cnienuaibHbIX (TSpecial)

‘HacnenyeT: TModule. ‘

‘Hacnez[yeTCH: KopueBbiMu 00bekTaMu MOAynel nojacuctemMsl « CrieuanbHbIe. ‘

3amuiéHHbie aTpUOYThHI:
* bool run_st; — IlpusHak «Moyib 3amyieH.
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10. IToacucrema “be3zonacnocts” (TSecurity)

[Toxcucrema Ge30macHOCTH TpeACTaBieHa 00bekTOM TSecurity, KOTOPBIH CONEPKUT OOBEKTHI TPYII
TGroup u nonp3oBareneit TUser.

OOmwexT momb3oBarenss TUser CONEPXKUT MOJIb30BATENBCKYI0 WH(GOPMALMIO M BBIOJIHIET MPOBEPKY
AayTEHTUYHOCTH MOJIb30BaATENs B COOTBETCTBUU C YKa3aHHBIM HapOJIEM.

OOwexT mnonp3oBarenss TGroup coiepkuT HMHGOPMAIMIO O TPYIIE MOJIb30BAaTENed M BBIOJIHSET
IIPOBEPKY HA MIPUHA/JIEKHOCTD M0JIb30BATENS K IPYIIIE.

10.1. O6bekT noacucteMsl «be3onacHoctb» (TSecurity)
‘HacnenyeT: ‘T SubSYS. ‘

I[IyOoiuuHbIE 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 ); — CHucok TpymIl MOJb30BaTeICH
<list>, B KOTOpBIC MOJIB30BATEIb <name> BKIIOUEH.
* bool usrPresent( const string &name ); — [IpoBepka Ha HaJTMUME YKA3aHHOTO MOJIB30BATENS <name>.

* int usrAdd( const string &name, const string &db = "*.*" ); — JlobGaBieHUE MOJIB30BATENS <name> C
xpaHeHueM B B/l <db>.
* void usrDel( const string &name, bool complete = false ); — VY nanenue mnonp3oBatens <name>, C

BO3MO)KHOCTBIO TTOJTHOTO yaneHust <complete>.
* AutoHD<TUser> usrAt( const string &name ); — IlonkiItoueHUE K NOJIB30BATENO <name>.
* void grpList( vector<string> &list ); — CnHCOK TPy MoJb30Barenen </ist>.

* bool grpPresent( const string &name ); — llpoBepka Ha HaIU4YKE YKAa3aHHOW TPYMIIbI MOJIb30BaTEIeH
<name>.

* int grpAdd( const string &name, const string &db = "**" ), — Jlob6aBneHue rpynimsl MoJib30BaTeNeH
<name> ¢ xpanenueM B bJl <db>.

* void grpDel( const string &name, bool complete = false ); — Y naneHue rpymIbl MOJIb30BATENCH
<name>, ¢ BO3MOKHOCTBIO TIOJTHOTO yJaleHus <complete>.

* AutoHD<TGroup> grpAt( const string &name ); — llogkiaiodeHne K Tpymie Mojib3oBaTeNnei
<name>.

10.2. O6bekT noab3oBarelisi (TUser)
‘HacnenyeT: ‘T CntrNode, TConfig. ‘

I[My61u4HbIE METOABI:
» TUser( const string &name, const string &db, TElem *el ); — VHuIMaIn3upyrOnmi KOHCTPYKTOP.
* const string &name( ); — VMs monb30BaTesi.
* const string &IName( ); — IlonHOE NMS TTOTB30BATETIS.
* const string &picture( ); — V300paxkeHne Moiab30BaTEs.
* bool sysltem( ); — Ilpu3HaK CUCTEMHOTO MOJIH30BATEIIS.
* bool auth( const string &pass ); — [IpoBepka ayTeHTUYHOCTHU MOJIB30BATEINS 110 MAPOII0 <pass>.
 string DB(); — Anpec b/l nons3oBarens.
» string tbl( ); — Anpec Tabmuier b/l monas3oBares.
e string fullDB( ); — Ilonnoe ums tabauips! b/l nons3zoBaress.
* void setLName( const string &nm ); — Y CTaHOBKa MOJIHOTO UMEHH MOJIB30BATEIS B <nm>.
* void setPicture( const string &pct ); — Y cTaHOBKa U300pa)XeHUs OJIb30BATENS B <pct>.
* void setPass( const string &pass ); — Y CTaHOBKa MapoJis MOJIb30BaTENS B <pass>.
* void setSysltem( bool vl ); — Y CcTaHOBUTH NPHU3HAK CUCTEMHOTO MOJIb30BaTENs B <v/>.
* void setDB( const string &vl ); — YctaHoBka anpeca b/ mons3oBarens.
o TSecurity &owner( ); — Iloacucrema «bezonacHOCTh» — Biaeell MOJIb30BaATES.
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10.3. O0bexT rpynnsi noas3osaresei (TGroup)
TCntrNode, TConfig. ‘

‘Hacnez[yeT:

Ily6m4HbIe METOABI:
» TGroup( const string &name, const string &db, TElem *el ); — NHUIMATU3UPYIOMUNA KOHCTPYKTOP.
* const string &name( ); — VIMs1 Tpynibl I0JIb30BATENEH.
* const string &IName( ); — [1onHOE UM TPYIIIIBI TTOJIH30BATEIICH.
* bool sysltem( ); — llpru3HaK CHCTEMHOTO MOJIb30BATEIS.
* string DB(); — Anpec b/l rpynmbl noiabs3oBaTenen.
» string tbl( ); — Anpec Tabmuiel b/l rpymbl mob30BaTENICH.
* string fullDB( ); — Ilonnoe umst Tabnuiel b/l rpynmel mons30BaTeNe.
* void setLName( const string &nm ); — Y CTaHOBKa MOJIHOT'O UMEHH TPYIIIHI TTOJIH30BATENCH B <nm>.
* void setSysltem( bool vl ); — Y cTaHOBUTb NIPU3HAK CUCTEMHOTO 10JIb30BaTENs B <v/>.
* void setDB( const string &vl ); — YcranoBka aapeca b/l rpynmsl moias3oBatesnen.
* bool user( const string &name ); — IIpoBepka Ha MPUHAAIICKHOCT MOJIB30BATEINS K TPYIIE <name>.
* void userAdd( const string &name ); — JlobaBieHne Monb30BaTENs <name> B TPYIIITY.
* void userDel( const string &name ); — Y faJieHHe MOIL30BATENS <name> U3 TPYIIIIHL.
» TSecurity &owner( ); — lloncucrema «be3onacHOCTb» — Biajesnel] rpymnmoi moib30BaTenei.
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11. Iloacucrema “Ynpapiaenne moayiasavu” (TModSchedul)
[Toxcucrema «YmpaBiieHne MOIyIsMI» mpeacTaBieHa oobexktom TModSchedul.

[ToacucremMa CONEP)KUT MEXaHU3M  YIPABICHUS MOMAYJISAMH, COJICPKAIIUMHUCS B  Pa3ae/IIeMbIX
OubIMoOTEKAX.

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

/lanHbIC:
CrpykTypa napopMmanuu o pazaensemoi ononmoreke (struct — TModSchedul::SHD):
* void *hd; — 3aronoBok pazzaensemoit oudmmorexu (ecnmu NULL To GubamoTexa npucyTcTByeT
HO HE TMOJIKIIIOYCHA);
* vector<string> use, — CIUCOK MOJKIOYEHHbIX MOJYJIEH;
* time_t tm; — BpeMs MoAuUKAIIN OMOTUOTEKH;
* string name; — TOJIHOE UMSI/TYTh pa3zenseMoil OuOIHOTEeKH.

[Iy6oiu4uHbIE METOABI:
* string allowList( ); — Cnucok pa3perméHHbIX pa3eliseMbIX OHOIuoTeK (MOayIIeH).
 string denyList( ); — CHUCOK 3anpeniéHHBIX pa3esieMbIX ONOIMOTEK (MOIYTIEH).
* int chkPer(); — Ilepuona npoBepKu JUPEKTOPUU C MOIYIAMHU (CEK).
* void setAllowList( const string &vl ); — YCcTaHOBKa CIIHCKa Pa3pelIEHHBIX pa3eisaeMbIX OMOIHOTEK
(Momymeit).
* void setDenyList( const string &vl ); — YcTaHOBKa CIIMCKA 3aMpeNIEHHBIX Pa3Ie/IieMbIX OUOINOTEK
(Momymeii).
* void setChkPer( int per ); — YcTaHOBKa Ilepuoja MPOBEPKHU JUPEKTOpUU ¢ MoayisiMu (cek). Ecnu
MEPUOIMIHOCTH PaBHA HYJb, TO IPOBEPKa Oy/IET OTKIIOYCHA.
* void subStart( ); — 3amyck MoJICUCTEMBI.
* void subStop( ); — OcCTaHOB NOJICUCTEMBI.
* void loadLibS( ); — 3arpy3ka pazzensieMbIX ONOIMOTEK M HHUIHAIA3AIUS MOIYJIEH,
* SHD &lib( const string &name ); — [lomyuenue o0beKTa pasaensieMoil ONOINoTeKu <name>.

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

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

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

* void libDet( const string &name ); — OTKIIOYCHUE pa3aAeIIeMOn ONOIHOTEKH <name>.

API cucrembr OpenSCADA 42



12. KomnoHeHTHI 00beKTHOM Moaean cuctembl OpenSCADA

OobbextHas Moxenb cucteMbl OpenSCADA crpoutcs Ha ocHoBe oObekTa GyHkumu IFunction,
napametpax ¢yakuuu /O u kangpe 3HadeHui ¢yHkuuu 1ValFunc. B mocnenctBuum oOBEKTH (YHKIIUH
BKJIIOYAIOTCS B OOBEKTHOE JepeBO (OpPMHPYs OOBEKTHYIO MOJENb cUCTeMbl. Vcrnonb3oBanue (yHKIMMA
00BEKTHOM MOJIEITHM MPOU3BOIUTCS MyTEM CBA3BIBAHUS Kajpa 3HaueHud 1ValFunc ¢ pyHkuei.

Wnes B ienom IOCTYMHO MpeACTaBiIeHa 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 cpeapl nporpammupoBanus cuctembl OpenSCADA.

Oo6wext pynkmuu (TFunction) npenocrasisier unaTepdeiic a1 GopMUPOBAHUS MapaMeTPOB GYHKLIUU U
QITOPUTMA BBIYHCIICHHS, B 00BEKTE HACIEIYIOIIEM €TO.

Oo6nexT nmapamerpa ¢pyHkuuu (I10) conepkKuT KOHPUTypaIio OTAEIBHO B3ATOrO NapaMeTpa.

Oo6mwexT kagpa 3HaueHwi (TValFunc) comepXuT 3HaYeHHS B COOTBETCTBUHU CO CTPYKTYpPOH CBSI3aHHOU
¢ynkuuu. Ilpu ucrnonHeHMM anropuTMa acCOLUMHMPOBAHOM (YHKIMM MCIOJB3YHOTCS 3HAYEHUS 3TOrO
o0beKTa.
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12.1. O6bexT pynxuuu (TFunction)
‘HacnenyeT: TCntrNode ‘

MoynsMu U y31aMu CUCTEM coepKaluMu GYHKIUH JIJ1s MyOJIMKAallMi B OObEKTHYIO

Hacaenyercs:
MOJIEJb CUCTEMBI.

[yOoiuuHbIE METOABI:
» TFunction( const string &iid ); — VIHUIIManTU3UPYIOMUN KOHCTPYKTOP PYHKIUH C HACHTUDUKATOPOM
<id>.
* TFunction &operator=( TFunction &func ); — KonupoBanue GyHKIHHA.
 string &id( ); — Uneatupukatop QyHKIUH.
* virtual string name( ); — Jlokanu3zoBaHHOE UMs (HYHKIUH.
* virtual string descr(); — Onucanue QyHKIIHU.
* bool startStat( ); — Cocrosiane — « DyHKIIHS 3ayIIeHa.
* int use(); — CUETYHK HCTIONB30BaHUS (DYHKIIMH.
* virtual void setStart( bool val ); — 3anyck/octanoB <val> QyHKIIUN.
* void ioList( vector<string> &list ); — Cnucok napamerpoB GyHKUuu </[ist>.
* int iold( const string &id ); — IlonydeHnue uaeHIekca napamerpa QyHKIUH <id>.
* intioSize( ); — KonmuecTBo napameTpoB (PyHKITHH.
* 10 *io(int id ); — llony4yenue napamerpa QyHKIHH 110 HHICKCY <id>.
* void ioAdd( 10 *io ); — JloGaBneHnue napameTrpa QyHKIUU <io>.
* int iolns( 10 *io, int pos ); — BcTaBka nmapamerpa QyHKIMU <io> B MO3ULMIO <pos>. BozBpamaer
peanbHOe TIOJI0KEHNE HOBOTO MTapaMeTpa.
* void ioDel( int pos ); — Y nanenue napameTpa GyHKIIUN B MO3UIHHA <pOs>.

* void ioMove( int pos, int to ); — Ilepemeiienue mapamerpa GYHKIUUA U3 MO3ULIUU <pOs> B TO3UIHIO
to>.

* virtual void calc( TValFunc *val ); — Bbluucienue aiaroputMa GYHKIMU HaJ yKa3aHHBIMH
3HaYEHUSIMHU <val>.

* void valAtt( TValFunc *vfnc ); — Bb3biBaeTcs 0OBEKTOM Kajapa 3HAUCHHN <Vfinc> B cllydae
CBSI3BIBAHUS C (PYHKITHEH.

* void valDet( TValFunc *vfnc ); — BbI3bpIBaeTcd 0OBEKTOM Kajapa 3HaYeHUW <Vvfuc> B cllydae

OTBSI3BIBaHUS OT ()YHKITHH.
* virtual void prelOCfgChange( ); — Bp13bIBaeTcs nepej "3BMEHeHHEeM KOHGUTypanuu QyHKITHH.
* virtual void postlIOCfgChange( ); — BpI3bIBaeTCs mocie U3MEHEHUs KOHDUTyparuy GyHKIIUH.

3amuménnbie aTpUOyThHI:
* string mld; — Vnentupukatop QyHKIUH.
* bool run_st; — IlpusHak — «3anmymen».
* TValFunc *mTVal; — Ccblika Ha OOBEKT 3HAUYCHUH, MCIONB3YyEeMbIN NSl TECTUPOBaHUS (HYHKIUU.
MoXeT OTCYyTCTBOBATb.
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12.2. Oo6bexT napamerpa pyuxkuun (10)

Jlannpie:

Tumnel mapametpa (enum — 10:: Type):
* [O::String — CTpOKa/TEeKCT;
* [0::Integer — 11€10€;
e JO::Real — BellleCcTBEHHOE;
* JO::Boolean — mornyecKui;
* [0::0bject — 0OBEKT.

®maru nmapametpa (enum — [O::I0OFIgs):
* 10::Default — pexxuMm 10 yMOJTYaHHIO (BXON);
* [0::Output — BBIXO[;
* [O::Return — BO3Bpar.

[IyOoiuuHbIE METOABI:
» [O( const char *id, const char *name, 10::Type type, unsigned flgs, const char *def = "", bool hide =
false, const char *rez = "" ); — VIHUIManu3upyOMUil KOHCTPYKTOP.
* [0 &operator=( 10 &iio ); — KonupoBaHue napameTpoB (QyHKIIHMH.
* const string &id( ); — Unearudukatop mapamerpa GyHKIUH.
* const string &name( ); — Jlokanu3oBaHHOE UMS MapameTpa QyHKIUH.
* const Type &type( ); — Tun mapamerpa QyHKIHH.
* unsigned flg( ), — dnaru mapamerpa QyHKIIHH.
* const string &def( ); — 3HaueHHE IO YMOIYaHHIO.
* bool hide( ); — Ilpuznak — « CKpbITO».
* const string &rez( ); — Pe3epBHOe CBOICTBO MapameTpa (QyHKIMH.
* void setld( const string &val ); — Y cTaHOBUTb UJIEHTU(DUKATOP B <val>.
* void setName( const string &val ); — Y cTaHOBUTb UM B <val>.
* void setType( Type val ); — YcTaHOBUTD TUTI B <val>.
* void setFlg( unsigned val ); — YctanoButh ¢aru B <val>.
* void setDef( const string &val ); — Y CTaHOBUTbH 3HAUEHHUE 110 YMOJIYAHUIO B <val>.
* void setHide( bool val ); — Y cTaHOBUTB/CHATH MpU3HAK — «CKPBITOY.
* void setRez( const string &val ); — Y CTaHOBUTB pe3epBHOE CBOICTBO B <va/>.
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12.3. O0bexT 3Hauenus pynxuuu (TValFunc).

[IyOoiu4uHbIE METOABI:

* TValFunc( const string &iname = "", TFunction *ifunc = NULL, bool iblk = true ); —
NHnnmanu3upyomuil KOHCTPYKTOP.

* string user( ); — llonp30BaTenb OT UMEHU KOTOPOTO UCIIOIHACTCS (DYHKITHS.

* const string &vfName( ); — VMs 00beKTa 3HAUCHUIA.

* void setUser( const string &iuser ); — YCTaHOBUTH IOJIb30BaTElIsl OT HMMEHU KOTOPOTO OyneT

UCTIOJHATCS (PYHKIIHS.

* void setVfName( const string &nm ); — Y CTaHOBUTH UMs OOBEKTA 3HAUCHHUUN B <nm>.
* void ioList( vector<string> &list ); — Cnucok mapameTpoB GyHKIUH <[ist>.

* int iold( const string &id ); — Ilony4yenue unaekca napamerpa <id>.

* int ioSize( ); — OO0111ee KOIUYECTBO MAPAMETPOB.

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

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

* bool ioHide( unsigned id ); — Ilpusnak nmapamerpa <id> — «CKpbIT».

» string getS( unsigned id ); — llomyunTts 3HaYeHHUE (CTPOKA) apameTpa <id>.

* int getl( unsigned id ); — IlonyunTh 3HaueHue (1ie70€) Mapamerpa <id>.

* double getR( unsigned id ); — IlonyunTh 3HaUeHME (BEIIECTBEHHOE) MapameTpa <id>.

» TVarObj *getO( unsigned id ); — IlonyunTs 3HaueHne 0o0ObeKTa mapameTpa <id>.

* bool getB( unsigned id ); — IlonyunTs 3HaYeHHE (JOTUYECKOE) mapameTpa <id>.

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

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

* void setR( unsigned id, double val ); — YcTaHOBUTbH 3HaUeHHE <val> (BEUIECTBEHHOE) Mapamerpa
<id>.

* void setB( unsigned id, bool val ); — Y cTtaHOBUTb 3HaUeHHE <va/> (Jornyeckoe) mapamerpa <id>.

* void setO( unsigned id, TVarObj *val ); — Y craHOoBUTH 3HaUeHUE <va/> 00beKTa mapamerpa <id>.

* bool blk(); — Tlpuznak — «biokupoBaHne U3MEHEHU TTApaMETPOB (PYHKITUN.

* bool dimens('); — Ilpuznak — «3MepsaTh BpeMsl BEIYUCICHUSD.

* void setDimens( bool set ) — YctanoBka/cOpoc <set> npusHaka — «I3MepsATh BpeMsi BEIYUCIICHUS.

* virtual void calc( const string &user = "" ); — BBIUNCIUTD OT UMEHH TOJB30BATENS <user> WIU
MIOJIb30BATENs YCTAHOBIIEHHOTO paHee.

* double calcTm( ); — Bpems BBIYUCIICHHUS.

* void setCalcTm( double vl ); — Vnutmanuzanusi BpeMEHU BBIUMCICHUS 3HAUCHUEM <Vv/>.

* TFunction *func(); — CBsizanHast QyHKIIUA.

* void setFunc( TFunction *func, bool att det = true ); — CBsi3aTh ¢ yka3aHHON QyHKUuEH <func>.
* virtual void prelOCfgChange( ); — BbI3bIBaeTCs niepe]] H3MEeHEHHEM KOH(DHUTypaIuu.
* virtual void postlOCfgChange( ); — BbI3bIBaeTCs 10CiIe U3MEHEHUsT KOHPUTYpAIUH.
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13. lannbie B cucreme OpenSCADA un ux xpanenue B BJ|
(TConfig)

XpaHeHue JaHHbIX B cucTeMe ocHOBaHO Ha o0wvekTax 7 Config u TElem. DTh 00bEKTHI XPaHAIT CTPYKTYPY
U 3HaueHus noseil bJI, 4To mo3BosseT BHIMONHATE NPSAMYIO 3arpy3Ky U COXpaHEHHE KOH(UTypaluHu yepes
noacucremy «b/ly». s crienuanu3upoBaHHOTO XpAaHEHUs NAHHBIX Pa3HBIX TUIIOB MPETYCMOTPEH OOBEKT
TVariant.

O0bektr TElem conmepxutr crpykrypy 3amucu BbJ[. CTpykrypa 3amucu COACPKHUT HCUEPIBIBAIOIILYIO
uHbOpMaIMIO O 3JIEMEHTaX, UX THUIAX, pa3Mepax W OCTaJbHBIX NHapamerpax. Mudopmanuu B mgaHHON
CTPYKTYpE JIOCTATOYHO JIJIsl CO3/IaHMsI, KOHTPOJIA U YIpaBJeHUsl peaibHOM cTpykTypoi B/, Dnemenrtapnoit
eIMHUIICH 3armucH siBisieTcs siueiika 7fld.

O6bexktr TConfig sBnsercs HacleOHUKOM OT TElem U CONEPKUT peajbHbIe 3HAYCHHS SJIEMEHTOB.
TConfig wcnonwp3yeTcs B KadecTBe MapaMmerpa B (QYHKIHMSIX MaHUMYJISIUU C 3alUCSIMH TaONWIl B
nojacucteme «bJl». DnemenTapHON enMHULICH 3anuCH sBIsseTcs suelika 7Cfg.

s mpenocraBieHus BO3MOXKHOCTH IPEAYNPEKIACHUS XPaHWIMINA [aHHBIX O CMEHE CTPYKTYpbI
npeaycMoTpeH o0wvekT TValElem, ot kotoporo Haciemyetrcss xpanwnuiie 1Config U CIHCOK KOTOPBIX
conepxurcs B ctpykrype TElem.

13.1. O6bexT nannbix (TConfig)

‘HacnenyeT: TValElem

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

I[My01u4HbIE METOABI:

» TConfig( TElem *Elements = NULL ); — VHuIManu3upyronmi KOHCTPYKTOP.

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

* void cfgList( vector<string> &list ); — CHIHUCOK 3JIeMEHTOB <[ist>.

* bool cfgPresent( const string &n_val ); — IlpoBepka Ha Hau4ue 3eMeHTa <n_val>.
TCfg &cfg( const string &n_val ); — Tlonydenue anemenrta <n_val>.
» TCfg *at( const string &n_val, bool noExpt = false ); — llonmydeHue ykazartess Ha JIEMEHT <n_val>.
B ciiydae oTCyTCTBUS 3NIeMEHTa TeHEPUPYETCS UCKITIOUCHNE WM BO3BpAIIaeTCs HYJIeBOW yKa3aTellb, PU
YCTaHOBKE <noExpt>.
* void cfgViewAll( bool val = true ); — Y cTaHOBKa/CHSITHE MPU3HAKA BUAUMOCTH JJIsl BCEX DIIEMEHTOB.
* void cfgKeyUseAll( bool val ); YCcTaHOBKA/CHATHE TPHU3HAKA HMCIIOJB30BAHMS KITFOUYA JUISI BCEX
JJIEMEHTOB.
* TElem &elem( ); — WUcnonb3yemasi CTpyKTypa.
* void setElem( TElem *Elements, bool first = false ); — Ha3znauenue cTpykTypsl B <Elements>.
* void cntrCmdMake( XMLNode *fld, const string &path, int pos, const string &user = “root”, const
string &grp = “root”, int perm = 0664 ); — DopmupoBaHue WHOOPMAITMOHHOTO OMMCAHMS JIEMEHTOB
KoH(purypanuu i uarepdeiica ynpasnenus OpenSCADA.
* void cntrCmdProc( XMLNode *fld, const string &elem, const string &user = “root”, const string
&grp = “root”, int perm = 0664 ); — OOpaboTka 3anpocoB uHTepdeiica ynpasieauss OpenSCADA x
3JIeMEHTaM KOH(UTypaluu.
* bool noTransl(); — Tlpusnak: He BRIMOTHATE TpaHCIAMIO cOOOIIeHMI ipu padote ¢ b/I.
* void setNoTransl( bool vl ); — Y cTaHOBKa pU3HAKA BBIMOJTHEHUS TPAHCISIIUN COOOIICHU.

3amunéHabIe METOALI:
* virtual bool cfgChange( TCfg &cfg ); — BbI3bIBaeTCs B cllydae U3MEHEHUS COJIEPKUMOTO JIEMEHTA
KoH(puryparmmm.
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13.2. Sueiika nannbix (TCfg)

Jlannpie:

Homnonaurensubie Garu k TFId (enum — TCfg:: AttrFlg):
* TCfg::TransltText — nepeBOANTH TEKCTOBBIC MIEPEMECHHBIC 3aIHCH.
* TCfg::NoVal — He oTpakaTh 31€MeHT Ha 3HaueHue oobekta TValue.
* TCfg::Key — KIII04Y€BOE TIOJIC.
» TCfg::Hide — atpuOyT CKpBIT.

@mnaru 3anpocos (enum — ReqFlg):
* TFld::ForceUse — ®opcupoBaHWe YyCTAaHOBKM (pyiara WMCIOJIb30BAHUS JJIEMEHTA TIPH
YCTAHOBKE €r0 3HAUYEHUs.

IIy0am4yHbIe MEeTOBI:
» TCfg( TFld &fld, TConfig &owner ); — VHUIMAIM3UPYIOIIHA KOHCTPYKTOP.
* const string &name( ); — VIMs siaelKm.
* bool operator==( TCfg &cfg ); — CpaBHEHUE SUYCCK.
* TCfg &operator=( TCfg &cfg ); — KonmupoBanue sueex.
* bool view(' ); — llpusnak — «Sldeiika BuANMAY.
bool keyUse( ); — Ilpuznak — «Mcnonb30Bate Kitouy, s 3amnpocoB dataSeek() u dataDel().
* bool noTransl( ); — IlpusHak «OTKIIOYHTH MEPEBO MPEAHA3HAYEH JJI OTKIIOUEHUS MEXaHWU3Ma
NepeBo/ia TEKCTOBBIX MEPEMEHHBIX [UI JAHHOM 3allMCH Ha BPEMs OJTHOTO 3aIpoca.
* void setView( bool vw ); — YcTaHOBKa Ipu3HaKa «Sl4eitka Bunuma» B <vw>.
* void setKeyUse( bool vl ); — Y ctanoBka npuzHaka «/cnoiabp30BaTh KI0u» B <v/>.
* void setNoTransl( bool vl ); — ¥YcranoBka npusHaka « OTKIIOUUTD TTEPEBO.
* TFld &fld( ); — Kondurypauus sueiku.

» string getSEL( char RqFlg = (0 ); — llony4uTh 3Hau€HUE BBHIOOPOYHOTO THIIA, ¢ (iaraMmu 3ampoca
<RqFlg>.

» string getS( char RqFlg = 0 ); — llonmyuyuTh 3HaYeHHE CTPOKOBOIO THIA, C (paraMu 3ampoca
<RgFlg>.

* double getR( char RqFlg = 0 ); — IlonyuuTb 3Hau€HUE BEIIECTBEHHOTO THIA, ¢ (hjaramu 3ampoca
<RgFlg>.

* int getl( char RqFlg = 0 ); — IlomyuuTh 3Ha4eHHE LIEIOT0 TUMA, ¢ (hiaramu 3anpoca <RqFlg>.

* bool getB( char RqFlg = (0 ); — Ilony4unth 3Ha4Ye€HHE JIOTMYECKOro TUMNa, ¢ (uaramm 3ampoca
<RqFlg>.

* string &getSd( ); — IlomyuuTh IpSAMOI TOCTYI K 3HAYSHUIO CTPOKOBOTO THUIIA.
* double &getRd( ); — IlomyuuTh NpsIMOM JOCTYN K 3HAYCHHUIO BEIIECTBEHHOTO THUIIA.

* int &getld(); — IlomyunTh NPsIMOM TOCTYI K 3HAYSHUIO LIEJIOTO TUIIA.

* bool &getBd( ); — Ilony4uTh IpsIMOM TOCTYTI K 3HAYEHUIO JIOTUYECKOTO THUIIA.

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

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

* void setR( double val, char RqFlg = 0 ); — YCTaHOBUTH 3HAYCHUE BEIIECTBEHHOIO TUMA B <val>,
(bnaramu 3ampoca <RqFlg>.

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

* void setB( bool val, char RqFlg = 0 ); — YCTaHOBUTb 3HAUYEHHUE JIOTUYECKOTO THMa B <val>, c

(bnaramu 3ampoca <RgFlg>.

13.3. O0bekT cTpykTypbl JaHHBIX (TElem)

TTipParam, TControllerS, TTipController, a Taxxe MOTyJIbHBIMA OOBbEKTaMU
COBMEIAIOIMUMHU (QYHKIIUU XPAHEHUS CTPYKTYPHI.

Hacaenyercs:

IIy0anyHbIe METOBI:
» TElem( const string &name = "" ); — VHUIIManu3aus CTPYKTYPHI C YKa3aHHBIM UMEHEM <name>.
* string &elName( ); — VIMs CTPYKTYpHI.
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* void fldList( vector<string> &list ); — CHUCOK siueeK B CTPYKType <list>.

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

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

* bool fldPresent( const string &name ); — IlpoBepka Ha HalIU4KMe yKa3aHHOM siUeHKU <name>.

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

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

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

* void valAtt( TValElem *cnt ); — BbI3bIBacTCS aBTOMAaTHUYECKH B CIydae MOJKIIOUYEHUS CTPYKTYPBI K
XpaHWINILY JAHHBIX <Cnt>.
* void valDet( TValElem *cnt ); — BbI3bIBaeTCsl aBTOMaTHYECKH B CIy4ae OTKIIOYEHHUS CTPYKTYpHI OT

XpaHWIUIIA JaHHBIX <cnt>.
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13.4. fAueiika cTpykrypsbl 1anHbiX (TF1d)

Jlannpie:
Tun staeiiku (enum — TF1d:: Type):
* TFld::Boolean(0) — noruyeckuii THIT,
» TFld::Integer(1) — LeTOYNCIICHHBIN THUIT;
* TFld::Real(4) — BeleCTBEHHBIN THIL;
» TFId::String(5) — CTPOKOBBIi1 THII.

@naru stueiiku (enum — TF1d:: AttrFlg):
* TFld::NoFlag — dbnaru oTCyTCTBYIOT;
» TFld::Selected — pexxuM BHIOOPKHU U3 JOCTYITHBIX 3HAYCHUH, BHIOOPOYHBIN THII,
* TFld::SelfFld — co3naBaTh COOCTBEHHYIO KOIIUIO 3TON SYCHKH,
* TFld::NoWrite — HelOoCTyIHA JJIs 3aIIUCH;
* TFld::HexDec — 1nienblii TUIL: MIECTHAALIATUPUYHOE TIPEJICTABIICHHUE;
* TFld::OctDec — nienpblii TUIT: BOCBMEPUYHOE TPEICTABICHUE;
» TFld::DateTimeDec — nenbrit Tum: coaepxut naty B UTC;
* TFld::FullText — MOTHOTEKCTOBBIN, MHOTOCTPOYHBIN, PEXKHM TECTOBOTO THUIIA.

I[My61u4HbIE METOABI:
* TFld();, — Vaunmanu3anus mo yMOJT4aHHIO.
* TFld( TFld &ifld ); — Konupyrouuii KOHCTPYKTOP.
» TFld( const char *name, const char *descr, Type type, unsigned char flg, const char *valLen = "",
const char *valDef = "", const char *vals = "", const char *nSel = "", const char *res = "" ); —
Nuannmanuzanms ¢ ykazaHHOW KOHPUTyparuei.
* TFld &operator=( TFld &fld ); — KonupoBanue sueiiku u3z <fld>.
* const string &name( ); — VMs siueriku.
* const string &descr( ); — Onucanue si9CUKH.
* int len(); — Pa3mep 3HaUCHUS STUCHKU (CHUMBOJIOB B CHMBOJIBLHOM IPEICTABICHHH).
e int dec( ); — Pa3smep napoOHON dYacTh, [JII BEIIECTBEHHOTO (CHMBOJIOB B CHMBOJHHOM
MIPE/ICTABJICHUH).
* Type type( ), — Tun suenku.
* unsigned flg( ); — dnaru syeiiku.
* const string &def( ); — 3HaueHHE IO YMOIIYAHHIO.
» string values( ); — Paboumii nuana3oH 3HAYCHHUsS] WM TIEPEUYCHb BO3MOJXKHBIX 3HAYCHHH IS
BBIOOpOYHOTO TUNA (B BHIE — “v11;vI2;vI3”).
» string selNames( ); — llepeyenr uMEH 3HaueHU s BeIOOpouHOTO THHA (B BUAe — «Value 1;Value
2;Value 3").
* const string &reserve( ); — Pe3epBHbBIN apameTp.
* void setDescr( const string &dscr ); — YcTaHOBKa onucaHus B <dscr>.
* void setLen( int vl ); — YcTaHOBKa pazMepa siueiiku B <v/>.
* void setDec( int vl ); — YcTaHOBKa ApOOHOM YaCTH, JJIs BEIIECTBEHHOTO, B <v/[>.
* void setDef( const string &def ); — Y cTaHOBKa 3HaUCHUS 10 YMOJIYaHHIO B <def>.
* void setFlg( unsigned flg ); — YctaHnoBka (uaroB B <flg>.
* void setValues( const string &vls ); — VYcraHoBka pa0Oouero jauana3oHa 3HAUYCHUS WIM TEpeyHs
BO3MOXXHBIX 3HAUEHUH /151 BBIOOpOYHOTO THMA (B BHIE — “VI1;vI2;vI3”) B <vis>.
* void setSelNames( const string &slnms ); — YcTaHOBKa NepedHs UMEH 3HAYCHUH IJI1 BHIOOPOYHOTO
tuna (B Bune — «Value 1;Value 2;Value 3") B <slnms>.
* void setReserve( const string &ires ); — Y CTaHOBKa pE€3epBHOIO IMapaMeTpa B <res>.

* const vector<string> &selValS(); — Cnucok BapuaHTOB 3HAYEHUI1 JUIsl CTPOKOBOI'O THIIA.

* const vector<int> &selVall(); — Crnucok BapuaHTOB 3HAYCHUM JJIs 1IEJIOTO THIIA.

* const vector<double> &selValR(); — Cnucok BapruaHTOB 3HAYCHHH JJIs BEIIECTBEHHOT'O THIIA.

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

* const vector<string> &selNm();, — Cnrucox UMEH BapHaHTOB 3HAYCHUI.

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

* string selVI2Nm( int val ); — Iloay4utb BBIOpaHHOE UMl 110 3HAUYEHUIO 11eJIoro <val> Turma.
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o string selVI2Nm( double val ); — IlonyunuTb BbIOpaHHOE MM O 3HAYEHHUIO <val/> BEIIECTBEHHOTO
THIIA.

* string selVI2Nm( bool val ); — Ilony4uTh BBIOpaHHOE MMsI 110 3HAYCHUIO <Vval> JIOTHYECKOTO THIIA.

o string selNm2VIS( const string &name ); — Tlonyduth 3HaY€HHUE CTPOKOBOTO THIMA MO BHIOpAHHOMY
HUMCHU <name>.

* int selNm2VII( const string &name ); — [lony4nTh 3HAYCHHE IEJOTO THUMA MO BHIOPAHHOMY WMEHHU
<name>.

* double selNm2VIR( const string &name ); — IlomyuuTh 3HAYCHHWE BEIICCTBEHHOTO THUIA II0
BBIOpaHHOMY UMEHU <name>.

* bool selNm2VIB( const string &name ); — llony4nTh 3HaUE€HUE JIOTHUECKOTO THUIA IO BHIOPAHHOMY

UMCHU <name>.

* XMLNode *cntrCmdMake( XMLNode *opt, const string &path, int pos, const string &user = “root”,
const string &grp = ‘“root”, int perm = 0664 ); — Co3ngath 31eMeHT (OPMBI B COOTBETCTBUU C
napameTpamu SYeHKu.

13.5. O6bexT ynpexaenus npo cMeny crpykrypsl (TValElem)

‘HacnenyeTcsI: ‘T Value, TConfig. ‘

3amuméNabIe METOADI:

* virtual void detElem( TElem *el ); — YBenomieHue 3JIeMEHTOM <e/> KOHTEWHepa Ipo KellaHue
OTKITFOYHTHCSI.

* virtual void addFld( TElem *el, unsigned id ) = 0; — YBenomieHue npo go0aBiieHUe Uk <id>
eneMeHTa <el>.

* virtual void delFld( TElem *el, unsigned id ) = (; — YBegoMmieHue Nmpo ynajaeHue siaeiku <id>

ejleMeHTa <el>.
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13.6. fAueiika nannbix (TVariant)

Jlannpie:
3HaueHus OMUOKY TSl Pa3IMYHBIX TUIIOB AaHHBIX (define):
* EVAL BOOL — 3HadeHue OMMOKU JOTHIECKOTO (2);
* EVAL INT — 3nauenue omubku nenoro (-2147483647);
* EVAL REAL — 3nayenue ommOku BemectBeHHOTO (-3.3E308);
* EVAL STR — 3nauyenue ommOku ctpokoBoro ("<EVAL>").

Tumnb! nanaeix (enum — TVariant:: Type):
* TVariant::Null — Tan NaHHBIX ¥ TaHHBIEC HE YCTAHOBJICHBI.
* TVariant::Boolean — norndeckuii tun (boolean, 86uT).
* TVariant::Integer — nienouucieHHsiin tum (integer, 320ur).
* TVariant::Real — BemectBeHHbIN THT (double).
* TVariant::String — cTpoKa.
* TVariant::Object — OOBEKT.

[yOoiuuHbIE METOABI:
* TVariant(); — KOHCTPYKTOp [0 yMOITYaHHUIO.
» TVariant( char ivl ); — KOHCTpYKTOp 715l IOTHYECKOTO THIIA.
* TVariant( int ivl ); — KOHCTpYKTOp JJIs1 1I€JIOTO THIIA.
» TVariant( double ivl ); — KOHCTpYKTOp JJIsl BEICCTBEHHOTO THIIA.
» TVariant( string ivl ); — KOHCTPYKTOp JUTsl CTPOKH.
» TVariant( TVarObj *ivl ); — KoHCTpyKTOp AJsi OOBEKTA.
* TVariant( const TVariant &var ); — Konupyommii KOHCTPYKTOP.
* bool operator==( TVariant &vr ); — CpaBHeHHE 00BEKTA.
» TVariant &operator=( const TVariant &vr ); — KonupoBanue o0beKTa.
* bool isNull( ) const; — Ilpu3Hak TOT0, 4TO OOBEKT HE MHUIIMHPOBAH.
* Type type( ) const; — Tun 3HaUYEHUS.
* void setType( Type tp ); — YcTaHOBKa THIIA.
* bool isModify( ); Onar momudpukanuu. CIyXKUT B OOBEKTHBIX (YHKIUSX IS HUHIUKAIUU
Moau(HUKAIH IEPEMEHHBIX.
* void setModify( bool vl = true ); — ¥YcranoBka ¢uiara MoaupUKaIIHH.
* char getB( ) const; — llonydeHue 3Ha4eHUs! KaK JOTHYECKOE.
* int getl( ) const; — IlomydyeHne 3HaYCHUS KaK IEIOTO.
* double getR( ) const; — IlonydyeHne 3HaUECHUS KaK BEIIECTBEHHOTO.
» string getS( ) const; — [lonmydyeHue 3Ha4YeHUs KaK CTPOKH.
* TVarObj *getO( ) const; — IlonydyeHne oObeKTa.
* void setB( char val ); — YcTaHOBKa B 3HaU€HHE JIOTHUECKOTO.
* void setl( int val ); — YcTaHOBKa B 3HAYCHHE IICJIOTO.
* void setR( double val ); — YcTaHOBKa B 3HAUCHHUE BEIICCTBEHHOTO.
* void setS( const string &val ); — YCcTaHOBKa B 3HAYCHHUE CTPOKHU.
* void setO( TVarObj *val ); — ¥YcranoBka o0beKTa.

13.7. IToab3oBaTtenbckuii 00bekT (TVarObj)

‘Hacnez[yeTca: ‘TAreaObj ‘

I[My61u4HbIE METOABI:
* TVarObj( ); — KoHcTpyKTOp.
* int connect(); — [lonkioueHue Kk 0OBEKTY.

* int disconnect( ); — OTKIItOUE€HUE OT OOBEKTA.

* virtual TVariant propGet( const string &id ); — 3anpoc cBoHCTBa 00beKTa ¢ UAeHTH(PUKaTOpOM <id>.
* virtual void propSet( const string &id, TVariant val ); — YcTaHOBKa CBOWCTBAa OOBEKTa C
naeHTuuKaTopom <id> B 3HaueHue <val>.

* virtual string getStrXML( const string &oid = "" ); — IlpeoOpa3oBaHue COAECPKUMOTr0 OOBEKTa B
notok XML.
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* virtual TVariant funcCall( const string &id, vector<TVariant> &prms ); — Bb130B QyHKIIUN 00BEKTa
C UACHTHU(PUKATOPOM <id> W ImapameTpamu <prms>.
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14. Uurepdeiic ynpaBjeHUs: CUCTEMON U JUHAMUYECKOE J1ePeBo
00beKkTOB cucTemMbl (TCntrNode)

st mOTHOTO TOKPBITHST KIFOYEBBIX KOMIIOHEHTOB CHCTEMBI, CETbI0 OOBEKTOB €IMHOM CTPYKTYpHI,
npeHa3HayeH 00BbeKT y3i1a quHaMuueckoro aepesa TCntrNode. Ha 310t 00bekT BoznaratoTcst pyHKIMH:
+ eAMHOOOpa3HOro JO0CTyNa K KOMIIOHEHTaM CHUCTEMbI, BKJIOYas OJOKMPOBKM JIMHAMHUYECKOIO
JOCTYyIa;
+ TIOCTPOEHHE pacmpene’aEHHOro uuTepgeiica ynpasieHusl.

JIro0oit 00BEKT, UMEIOIMNN MOTPEOHOCTh B MPEAOCTABICHUN TUHAMHYECKOTO JOCTYIa K ce0e MI CBOUM
KOMIIOHEHTaM JIOJDKEH HaclenoBaThCcsl OT oOBekTa y3na auHammudeckoro naepeBa TCntrNode. JlanHoe
POJICTBO aBTOMATHYCCKH BKJIFOYACT y3€J B TUHAMHYCCKOE JIEPEBO OOBEKTOB, OXBAYCHHOE KaK MPSIMOH, TaK
U 00paTHOW CBSI3bIO, a TAKXKE IMPEIOCTABISICT BO3MOXKHOCTh CO3JaHHs KOHTEHHEPOB MOJ COOCTBEHHBIC
JIOYEpHHE Y3IIbl. B OMOMHEHHH K ATOMY, y3eN IMOJIy4aeT BO3MOXKHOCTH YIPEXKJICHUS MPO BKIIOUCHUE U
UCKJIIOYCHHE/ yIaJICHUE y3J1a U3 JIepeBa, C BO3MOXKHOCTBIO OTKAa3a OT HCKITFOUCHU S/ yIaICHUS.

Wutepdeiic ympaBiaeHuss cucteMbl BKIIOUEH B coctaB o0bekTa TCntrNode u, COOTBETCTBEHHO,
OXBAaTBIBAET BCE Y3JIbl TMHAMUYECKOIO JIEPEBa CUCTEMBI, ITO3BOJISISI €IMHOOOPA3HO YIPABIATh CUCTEMON BHE
3aBUCUMOCTH OT UCIOJIb3YEMOTO KIIMEHTCKOro HHCTpyMeHTa. MHTepdeiic yrpaBiieHUs] CUCTEMOH BBIIIOJHEH
Ha OCHOBE s3blKa pazMeTku XML. MoxHO npuaymaTb MHOXKECTBO CIIOCOOOB MCIOJIb30BaHUS MHTEpdelica
yIIpaBJIEHUS] CUCTEMOM, B KaueCTBE ITPUMEpa OTMETHM CJeIyIolie Haubosee sipKkue pelieHus:

- Web unrepdeiic koHpHUrypanuu;

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

+ OTpaXeHHWe KOHQUTypaluu B CeTh, MAJSA PACHPECNEHHOIO YIPaBIEHUS MHOXKECTBOM
OpenSCADA-ctaniuii u3 eauHo# cpeabl aAIMUHUCTPUPOBAHMUS;

*  HCIIOJIb30BaHKE B POJIM MPOTOKOJIA /sl JOCTYIA K JAHHBIM OOBEKTOB U3 CETH;
 TIPENOCTABICHHE CEPBUCHBIX (YHKIMH MJIs JOCTyNa TPEThUX MPUIOKEHUH U OTAEIHHBIX
koMnoHEHTOB OpenSCADA Kk BHYTPEHHHUM JaHHBIM.

WuTtepdeiic ynpapieHUs: CHCTEMOH pealn30BaH MOCPEACTBOM COCTABIISIOIINX:
+  uHGOPMAIIMOHHOMN CTPYKTYPhl KOH(DUTYPAIIMOHHOM 1MOJIb30BaTENBCKON CTPAHUIIBL;
+ JIMHAMMYECKOW YacTH B BHJE: 3alpOCOB HA MOJy4EHHUE, MOIU(PUKAIMIO JAHHBIX U CEPBUCHBIX
3aIpOCOB;
+ KOHTEWHEp WIH I'PYIIA BbIIICYKAa3aHHbBIX 2JIEMEHTOB.

NudopmannonHas uepapxuueckass CTPYKTypa COACPKHUT HHPOPMALUI0 O MYOJWYHBIX 3IIEMEHTaX
yIpaBJIEHUS] U MOKET OBIThb MCIIOJIb30BaHa JUIsl MOCTPOCHMS I0Jb30BATEIbCKUX AMATIOIOB YIPABICHUS
y3J1aMU CHCTEMBI.

JuHamuueckass 4acThb COJIEPKUT CLEHapuu OOCIY)KMBAaHUS 3allpoOCOB K DJIEMEHTaM YIIPaBIICHUS,
OIMCaHHBIM B MH()OPMAIIMOHHON CTPYKTYpE, a TAK)KE CKPBIThIE 3JIEMEHTh! YIPABJICHUS, B BU/I€ CEPBUCHBIX
(GyHKIMH, UCTIOTB3yEeMBbIE [T YHU(DHUIIMPOBAHHOTO JTOCTYTIA K Y31Ty.

KonTteitnep mo3Boisier cobpaTh B OJMH 3alpoC HECKOJIbKO MH(POPMALMOHHBIX CTPYKTYp U
JUHAMUYECKUX YacTei, ONTHUMHU3MPYSd TEM caMblM BpeMs 3ampoca, OCOOCHHO Ha  CETEBBIX
BBICOKOJIATEHTHBIX UHTep(eiicax.

OOumii uHTEepdeiic ymnpaBieHUS CTPOUTCS M3 OTAEIbHBIX Y3JI0OB JIMHAMUYECKOIO JepeBa.
Hepapxudeckoe HacimenoBaHust oT oObekta TCntrNode mO3BONSE€T peann30BBIBATH MHOTOYPOBHEBOE
JIONIOJIHEHWE KOHGUrypanuuu wuHTepgeiica ynpasiaeHus. OOmuMil BUA JUHAMHUYECKOTO JepeBa Y3JIOB
IIPEJICTaBJIEH Ha puc. 8.
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Puc. 8. Ilpumep nunamugeckoro aepesa y3ioB cuctembl OpenSCADA.

V31b1 CUCTCMBI, COACPIKAIIUC JAHHBIC JIA I/IHTep(i)eﬁca YIIPpaBJICHUA CHCTeMOﬁ, TakKKC, OOJIZKHBI
MOAKIIFOYAaThCA B JMHAMUYCCKOC ICPCBO 00BEKTOB.

[ToxkiroueHue y3ia B AMHAMHYCSCKOE JIEPEBO MIPOU3BOIUTCS CICAYIOIIUM 00pa3oM:
« mHacaegoBanue o0ObekTa 7CntrNode nnm ero moToMka;
+  (opmupoBanue HHHOPMALIMOHHON CTPYKTYPHI;
+ 00cmyXuBaHUE 3aMPOCOB K AMHAMUYECKUM JAHHBIM.
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14.1. CunTakcuc 3anpoca u orBeTa UHTepdeiica ynpanjieHus

Becy oOMeHn c¢ wuHTepdelicom yrpaBieHHs] MPOU3BOIUTCS TMOcCpeacTBoM si3bika XML. ITlpu 3tom
BHYTPEHHHUI 0OMEH BBITTOIHACTCS pa3oOpaHHO cTpyKTypoit sizbika XML (DOM), a BHEIIHUH TOCPEICTBOM
npeoOpa3oBaHus B IOTOK CUMBOJIOB cIutomHoro XML-daiina u obpatHo.

3anpoc BBIMONHIECTCS TOCPEICTBOM OTIPABKH OJHOTO KOHTEWHEpa C HEKOTOPBIMH TapaMeTpaMH B
atpubyrtax. Pesynbrar momemaercs B TMOJYYCHHBIH KOHTEHHEp C M3MEHEHHEM HEKOTOPBIX aTpuOyTOB
KOPHEBOTO KOHTeHHepa. B o0miem Buie KOHTEHHEp 3arpoca MOXKHO 3aIicaTh CIEAYIOUM oopazom: <cmd
path="/TreePath" user="user" force="1"/>

I'ne:
cmd — KOMaHJa 3arpoca;
path — TyTh K y371y WM BETBH y37a;
user — TOJL30BATENIb CHCTEMBI O HMEHH KOTOPOT'O HAIIPABJICH 3aIpoc;
force — TMpU3HAK BBIMOJIHUTH 3aMIPoC 0€3 MpeaynpeKIeHuUs.

B monrBepkieHue pesynbTaTa 3ampoca yCTaHABIWBACTCS aTpuOyT pesynbrata <rez> B 3HadeHus: O-
3arpoc mpoiuen, 1-mpexynpexiaeHue (C BO3MOXHOCTBIO BBINOJNHEHMA), 2-omuOKka. B cioydae ommOku u
MPEeAYIPEKIACHHS] COOOIICHHS 3aMMCHIBACTCS B TEKCT KOHTEMHEpA U aTpulyT mcat (KaTeropus COOOIIECHNUS):
<cmd path="/TreePath" user="user" force="1" rez="2" mcat="sub_DAQ/mod_BlockCalc>Heso3mooucro
yoarums y3en</cmd>

I'pynmupyrommii 3anpoc <CntrReqs> oOpabateiBatotrcst Ha ypoBHe API y31ma u He TpeOYIOT OTHEIbHOM
00paboTKH B MoJIb30BaTeNbCKOM Kozie. Paktuuecku B Ter <CntrReqs> moryTt nmomemarbes 1o0bie Apyrue
3aMpoChl C BO3MOXKHOCTBIO HWEPApXWUYECKONW TPYNIMUPOBKHM TYyTEM BKIIOUEHHS BHYTPEHHUX TETOB
<CntrReqs>. EqMHCTBEeHHBIM aTpUOyTOM ATOTO Tera SIBJSIETCS aTpuOyT path, KOTOPBIA yKas3bIBaeT MyTh K
Y371y | SIBJISIETCSI OCHOBOM JIJIsl BHYTPEHHUX 3aIpPOCOB.

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

14.2. Ter ungopManIMOHHOMH CTPYKTYPbI /ISl ONMCAHUSA TPy IOYEPHUX BETOK
CTPaHULbI

Kaxnmasg crpanunma MOXKET cOJep)KaTh TPYIIBI JOYEPHUX BeTBEW. JlJIs ommcaHus TpyIIl BETBEH
HpeayCMOTpeH Ter <branches>. Ter copep>XUT oNUCaHMUE IPYII BETBEH MOCPEICTBOM BIIOXKEHHBIX TETOB
<grp>. K Tery rpymnmbl BO3MOXEH JOCTYNl KaKk Ha «4YT€HHE» (BUIMUMOCTb) TaK M Ha MOJIU(PHUKAIHIIO
(BBIIIOJIHEHUE KOMAaHJ J00aBIEHMs U YAAJEHHs 3JIEMEHTOB TIPYIIbI), CIEIOBATENbHO 3JEMEHT TpHalbl
JIOCTyIIa MOXKET IPUHUMATh 3HAUEHUS:

00 — noctyn BOOOIIIE OTCYTCTBYET;

04 — npuCyTCTBYET IOCTYI TOJIBKO HA YTCHHUE;

02 — npucyTCcTBYeT JOCTYH TOJIbKO Ha 3allCh, OOBIYHO TAaKOE 3HAUEHHE HE MMEET CMBbICIa
IIOCKOJIBKY JIOCTYII Ha 3aIIUCh MOAPa3yMeEBAET U JIOCTYIl HA YTECHUE;

(6 — mpUCYTCTBYET JOCTYI U HA YTCHHE U HA 3aIHCh.
<branches id='br'>
<grp id='/br/in ' descr='BxomHoy TpaHcnopt' acs='04"'/>
<grp id='/br/out ' descr='BrexonHol Tpaxcnopt' acs='04"'/>
</branches>

JleficTBYsI HaJ TPYIIOH AJIEMEHTOB IMOJHOCTBIO COBIAJACT C JNCHCTBHUSAMH HaJ| CIHHCKOM BH3YaJbHBIX
areMeHTOoB “list”, 0 KOTOPOM HamucaHO HIKE.

14.3. Tern onucanusi uHGpOpMALUOHHOI CTPYKTYpPbI UHTepeiica ynpasJieHus

Nudopmanmonnsie Tterm ansd  s3pika XML cocraBmsror  andaBuT  (OPMUPOBAHUS  OMHMCAHMS
KOH(QUrypanMoHHbIX JauanoroB. Komanga 3ampoca HMH(QOPMALMOHHOW YacTHM HMMeeT BHI: <info
path="/TreePath" user="user"/>
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B pesyneraTe 3ampoca Oyaer mosrydeHa WHGOPMAIMOHHAS CTPYKTypa CTPAHUIBI B COOTBETCTBHH C
MPUBWIETHSIMH YKa3aHHOTO MOJIb30BaTEsL.

14.3.1. Ter odoaacTu <area>

OO6sacTH OMHUCKHIBAIOTCS TEroM <area> W IMpeJHa3HaYeHbl JUJIsl TPYIIIUPOBKU AJIEMEHTOB MO Pa3IUYHbIM
IMMPpU3HAKaM. O061acTh MOXET BKIIOYATh APYruc 3JICMCHTHI, U o0JacTH. KOpHeBLIe oOJactu (I)OpMI/Ip}/IOT
3aKJIJIKK, B TIPEICTABJICHUH IIOJIb30BATEIbCKOrO0 MHTepdeiica. K Tery BO3MOXKEH IOCTyN TOJBKO Ha
CUTCHUCH» WX BUAUMOCTD, CJIICAOBATCIILHO 3JICMCHT TpUAAbl JOCTYIIA MOXET IIPUHUMATL 3HAUYCHUC 00 ecimu
J0CTyM OTCYTCTBYET Uiy 04 eciau 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 naHHBIX
Teru onuceIBaroIMe JaHHBIE CBEASHEI B Ta0muIe 1.

Taomuua 1. Tern onuceIBaIne IaHHbIE
Ter Onucanne
<fld> [IIpocrTeiimme naHHBIE CTPOKOBOTO, IIEJIOTO, BEIICCTBEHHOTO U JIOTHYECKOTO THIIOB.

<list> Cnucku ¢ JaHHBIMH CTPOKOBOTO, 11€JIOT0, BEIIECTBEHHOTO U JIOTHYECKOTO THIIOB.

<table> Tabnuibl ¢ TaHHBIMU B STYEHKAX CTPOKOBOTO, IIETIOTO, BEMIECTBEHHOT'O U JIOTHYECKOTO THIIOB.

<img> W300paxxeHus.

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 BO3MOXCH OOCTYII KdK Ha «UTCHHC» TadK W Ha «3allKCb», CICAOBATCIBbHO J3JICMCHT TpUAAbI
A0CTYyIIa MOKET IPUHHUMATh 3HAYCHUA:
00 — noctyn BooOIIIE OTCYTCTBYET;
04 — npuUCyYTCTBYET OCTYI TOJBKO HA YTEHHUE;
02 — npucyTcTBYeT OOCTYH TOJIbKO Ha 3alllCh, OOBIYHO TAaKO€ 3HAUEHHE HE MMEET CMbICia
IMMOCKOJIBKY JOCTYII Ha 3allUCh TOAPA3YMCEBACT U JOCTYII HA UYTCHUC,
(06 — pUCYTCTBYET JOCTYI U HA YTCHHE U HA 3aITHCh.

Tun snemenTa, onuceiBaeMoro terom <fld>, ykaspiBaercst arpudyrom <tp> (Tabiuma 2).

Tabnuua 2. 3Hayenusi arpudyTa <tp> tera <fld>.

Ter Onucanue
<tp>
str CTpOoKOBBIH THII.
<fld id="host' dscr="Host name' tp="str'/>
dec Lenoe yncno B AECATUIHOM IPEICTABICHHH.
<fld id="debug' dscr="Debug level' tp="dec'/>
oct I.Ienqe HHCIIO B BOCBMEPHIHOM NPEJICTABICHUH.
<fld id='cr_file perm'dscr="Make files permissions(default 0644)' tp="oct' len="3"/>
hex [emoe ymcio B MIECTHAIIATEPHYHOM MPECTABICHUH.
real BemiectBeHHOE YnCIO.
bool Jlornyeckwuii mpusHak («falsey|"true").
<fld id='"log sysl' dscr="Direct messages to syslog' tp="bool'/>
time Bpewms B cexynaax (ot 01/01/1970).
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‘ ‘<ﬂd id="v_beg' dscr="Start time' tp="time'/>
Ta6auna 3. JledcTBUSI HAX 3J1eMEHTOM ONMCAHHBbIM Terom <fld>.
Onepanus JleidicTBHE

3anpoc: komanna «gety: <get path="/fld teg" user="user"/>.

Ormpoc
Pe3zynemam: noaTBepkaeHNEe CO 3HaUEHUEM B TEKCTE Tera Win cooluieHne oo omuoke.

_n

3anpoc: xomanga “set”: <set path="/fld teg” user="user”’>value</set>

Monundukamus
AuuKar Pezynomam: noaTeepxaeHue wim cooOiieHne 00 onmoke.

b) Ter <list>

<list id='mod auto' dscr='List of shared libs(modules)' tp='str' dest='file'/>
K Tery Bo3MoXxeH JOCTyN KaK Ha «YTEHHE» TaK M Ha «3amuch»(MOIU(HUKAIINIO), CIEI0BATEIIBHO SJIEMEHT
TpUuaAbl JOCTYIIA MOXKET IIPUHUMATD 3HAYCHUS
00 — noctyn BOOOIIE OTCYTCTBYET;
04 — npuUCyYTCTBYET JOCTYI TOJBKO HA YTCHUE;
02 — mpuCYTCTBYET JOCTYINl TOJBKO Ha 3aluCh, OOBIYHO TAaKOe 3HAYEHHWE HE HMMEET CMBICINa
IMOCKOJIBKY JOCTYIT Ha 3alIMCh MMOAPA3YyMEBACT U JOCTYII HA UTCHUC,
(06 — npuUCyYTCTBYET IOCTYI U Ha YTECHHUE U Ha 3aIIUCh.

Tum »1eMEHTOB B CIHCKE YKa3bIBaeTcsl aTpuOyTtoM <ip>. 3HaueHus atpulOyra <ip> NpPUBEICHHI B
Tadyme 1.

Tabmuma 4. JleiicTBUsI HAJ CIMCKOM.
Onepanus JeiicTBue

3anpoc: xkomanna «gety: <get path="/fld teg" user="user"/>

Pe3zynomam: moaTBep)ACHNUE C PE3YIHTATOM B TEKCTE TETa WM COOOIIEHUE 00 OITHOKe.
Pesynbrar popmupyercs B BuE:

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

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

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

</get>
3anpoc: xomanna “add”: <add path="/fld teg” user="user” id="tst">Test</add>
JHobGasnenue Yuraercs Kak — 100aBUTh CTPOKY C UICHTUDUKATOPOM «tsty» 1 3HadeHHEeM «Testy.
CTPOKH Ecnu circok He MHAEKCUPOBAHHBINA TO aTpUOYT id OTCYTCTBYET.

Pe3zynomam: moaTBepx)aeHUe WK cOOOIIeHHe 00 omuoKe.

3anpoc: xomanna “ins”: <ins path="/fld teg” user="user” pos="3" p_id="tst1”
id="tst”>Test</ins>
Yuraercs Kak — BCTAaBUTh CTPOKY € UACHTU(UKATOPOM «tst» 1 3HaueHueM «Testy
BcTaBka ctpoku B MO3UIHIO 3 cO cTpoKoH «tstl». B cimydae nnaexcHoro crnucka arpuOyt p_id
COJICPIKUT UACHTU(UKATOP, NHAYE TEKCT CTPOKU. ECITU CIIMCOK HEe WHACKCHUPOBAH
TO aTpuOyT id OTCYTCTBYET.
Pe3zynomam: moaTBepx)aeHUe WK cOoOIIeHne 00 omuoKe.

3anpoc: xomanna “del”: <del path="/fld_teg” user="user” pos="'3"id="tst'>Test</del>
VY nanenue YuTaeTcs Kak — yJaluTh CTPOKY C HICHTU(PHUKATOPOM «tst» u 3HaueHueM «Test» B
CTPOKH no3unuu 3. Eciu ciucok He MHACKCHPOBaH TO aTpUOyT id OTCYTCTBYET.
Peszynomam: moaTBep)acHUE WM COOOIICHHE 00 OIMOKe.

3anpoc: xomanaa “edit”: <edit path="/fld teg” user="user” pos='3"'p id='"tstl' id='"tst'
>Test</edit>
UuTaercs Kak — 3aMEHUTh CTPOKY B MO3UIINH 3 ¢ UACHTH(PUKATOPOM “tst]l” Ha

HN3menenue
CTpOKH CTPOKY C HIECHTH(PUKATOPOM «tSt» U 3HAUCHHCM «Test». B ciyuae
MHIEKCUPOBAHHOTO CNKCKA aTpuOyT p_id comepKUT UAeHTU(PUKATOP HHAYE TEKCT
cTpoku. Eciiu criucok He MHIEKCUpOBaH TO arpudyT id OTCYyTCTBYET.
Peszynomam: moaTBep)aCHUE WK COOOIICHHE 00 OIMOKe.
Tepemernere 3anpoc: xkomanna “move”: <move path="/fld_teg” user="user” pos='3"to="5"/>
cTpoKu YuraeTcs Kak — IepEeMECTUTh CTPOKY C TO3HUIMH 3 B TIO3HIIHIO 5.

Peszynomam: moaTBepx)aeHUE WIH COOOIICHHE 00 OmmoKe.
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¢) Ter <table>
<table id='a mess' key='0' col 1st="0;1;2">
<list 1d='0"' dscr='Id' acs='4' tp='str'/>
<list i1d='1l"' dscr='Name' acs='4' tp='str'/>
<list id='2' dscr='Type' acs='4' tp='str'/>
<list id='3' dscr='Hide' acs='4' tp='bool'/>
</table>
K TCry Ta6JII/IIIBI U KOJIOHKaM OTACJIbHO BO3MOXCH JOOCTYII KaK Ha «YTCHHEC» TaK H Ha
«SaHI/ICB»(MOI[I/I(bI/IKaL[I/IIO), CJIEO0BATCIIBHO 3JICMCHT TpUadbl JOCTYIIA MOXET IPUHHUMATh 3HAYCHUA:
00 — nocTyn BooOIIe OTCYTCTBYET;
(04 — mpuCyYTCTBYET JOCTYI TOJIBKO HA YTEHUE;
02 — NPUCYTCTBYCT AOCTYII TOJIBKO Ha 3aIllUChb, O00OBIYHO TaKoe€ 3HAUYEeHHE HE HUMEET CMBICIA
IMMOCKOJIBKY JOCTYII Ha 3allMCh MMOAPA3YMCEBACT U JOCTYII HAa UTCHUC,
06 — npUCYTCTBYET JOCTYM U HA YTEHUE U HA 3aIKCh.

Eciu ykxazan atpulOyt <key> u B HEM MNepeducIIeHbl KIIOUEBbIE KOJIOHKH, TO paboTa ¢ Tabmuuein
HEePeXOAUT B PEXKUM aJIpecalluyl 10 UACHTU(UKATOPaM KOJIOHOK U KIF0YaM.

Tabauma 5. JlelicTBHsI HAJX Ta0AHIIEH.
Onepanus HeiicTBue

3anpoc.: xomanna “get”: <get path="/fld_teg” user="user” cols="0,;2"
rows="100;1000"/>

Yuraercs Kak — MorydyuTh KoJaoHKU 0—2 1 ctpoku B HUX ¢ 100 o 1000 TaGuuisl.
Pezynomam: TlonTBepxaeHNe ¢ TaHHBIMU TAOJIUIIBI WM COOOIIEHHE 00 OLIHOKE.

Pesynbrar hopmupyercs B Buze:
<get path="/fld teg" user="user" cols="0;2" rows="100;1000"

rez="0">
<list id='0"' tp='str'>
Ompoc <el id='100'>Sat Feb 21 18:04:16 2004</el>
</list>

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

</list>
</get>
Jlo6aBienne 3anpoc: xomanna “add”: <add path="/fld _teg” user="user”/>
CTPOKH Pe3ynbmam: moaTBEpKACHUE WU COOOIIEHHE 00 OmMOKe.

3anpoc: xomanaa “ins”: <ins path="/fld_teg” user="user” row="'3"/>
UTAeTCs KaK — BCTaBUTh CTPOKY B mo3uiuio 3. Komanaa He paboTaet npu
4 3.K e paborae
yCTaHOBJICHHOM aTpudyre <key>!
Pezynomam: moaTeepxaeHue win cooOiieHne 00 onmoke.

BcraBka ctpoku

3anpoc: xomanna “del”: <del path="/fld_teg” user="user” row="'3"/> unu <del
path="/fld_teg” user="user” key id='Test/> njis KIIOYEBOTO PEKUMa

VY nanenue
CTpoKH Uwuraercs Kak — YAAIHUTB CTPOKY B TO3UIHMH 3 WM CTPOKY B MO3UIINH TE
3HaYeHHE KOJOHKU <id> paBHO 'Test'.
Pezynomam: noateepxaeHue win cooOiieHne 06 onmoke.
3anpoc: xoManaa “move”: <move path="/fld_teg” user="user” row="'3"to="'5"/>
[Iepememenue Yuraercs Kak — IEPEMECTUTh CTPOKY € MO3ULIMHU 3 B o3uuuo 5. JlanHas
CTPOKH KOMaH/1a He paboTaeT MpH YCTaHOBJIECHHOM aTpudyte <key>!

Pe3zynomam: noaTBepxkaeHNUE WIH COOOIIEHNE 00 OmIMOKe.
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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

KJIFOUYEBOTO PEKUMa

N3menuts Uuraercs Kak — yCTAHOBHUTDH 3HaU€HUE siUeliku B cTpoke 3 u konoHke 'id' B «Test»

SYEHKY WJIM YCTAHOBKA KOJIOHKHU ¢ UMEHEeM 'id' CTPOKH B IMO3UIIMH T]Ie 3HAYCHHE KOJIOHKH
<id> paBHo 'Test' B 3naueHue "Testl'. [IpakTuyecku, naHHas KOMaH/1a
[IEPEUMEHOBBIBACT KIIIOUEBOU JIEMEHT YKa3aHHOU CTPOKHU.

Pezynomam: moaTeepxaeHue win cooOiieHne 00 onmoke.

d) Ter <img>
<img id='ico' descr='VkoHka cTpauuls'/>
K TEry BO3MOXCH JOCTYII KAaK Ha «YTCHHE» TaK W Ha «3alliCbhb», CICAOBATCIILHO J3JICMCHT TpHUabl
A0CTYyIIa MOKET IPUHUMATh 3HAYCHU:
00 — noctyn BooOIIIE OTCYTCTBYET;
(4 — TpUCYTCTBYET JIOCTYIT TOJIPKO Ha YTEHHUE;
02 — mpuUCYTCTBYET IIOCTYIl TOJBKO Ha 3alKCh, OOBIYHO TAaKOE 3HAYEHHWE HE HMMEET CMBICIa
MMOCKOJIBKY JIOCTYI Ha 3aIrCh MOAPa3yMeBaeT U JOCTYN Ha YTCHHUE;
06 — NPpUCYTCTBYCT JOCTYII 1 HA YTCHUEC U HA 3allUCh.

Ter mnpeaHasHaueH [ TMepenaddl U300paxkeHW KiuMeHTaM wuHTepdeiica ynpaBiueHus. [lon
n300paKEHNEM MOTYT BBICTYNATh: MKOHKH CTPaHUI], I'pad)MKd MACCHBOB 3HAYCHUH W Jpyrue JaHHBIE,
KOTOpBIE MOKHO MPEJCTaBUTh B rpaueckoM BUJIE.

[Tonnep>kuBarOTCS KOMaHIbI 3aIIPOCOB:
« <get path="/fld teg" user="user"/>. — 3anpoc n300paxeHNUs;;

Pe3ybTaToM SIBISICTCS MOATBEPIKICHUE C JaHHBIMH H300paKEHHsI WA COOOIICHHE 00 omHroKe.
«  <set path="/fld_teg" user="user">img</set> — 3arpy3ka n300paxcHHUs.

PCSYJIBTaTOM ABJIACTCA MOATBCPKACHUC WIIN COO6H.[€HI/IC 00 omuokKe.

e) Komanasbl ¢ napamerpamu. Ter <comm>
<comm id='add'>
<fld id="tm' tp='time'/>
<fld id='cat' tp='str'/>
<fld id='lvl' tp='dec' min='0' max='7'/>
<fld id='mess' tp='str'/>
</comm>
K Tery BO3MOXEH IOCTYH KaKk Ha «4TEHHE» WJIH BUAUMOCTHTOOCTYKMBAaHUE 3alpOCOB, TaK M Ha
MOAU(HUKAIINIO WU BBITIOJIHEHHE KOMAaHJBI, CJIEAOBATEIBHO JJIEMEHT TPHAIbl JOCTYIa MOXET MPUHUMATh
3nadenre 00 ecnu qocTym OTCYTCTBYeT BooOme, 04 ecnmu KoMaHIy MOXKHO yBHIeTh u 06 eciau KOMaHIy

MOKHO MHUIITUUPOBATh.

HpeHHHSHa‘IeH AJI rIepeiauu KOMaHa U HeﬁCTBHﬁ Y31y, a TAKIKC MOKCT HUCIIOJIb30BAaTbCA IJIsI CO3aaHUs
CCBbUIOK Ha APYTHUC CTPAHUIIBI. KOMaHI[BI MOTr'YyT BKJIKOYATb HapaMETphI. HapaMeprl OIIMCBIBAIOTCs TCTOM
<fld>.

HO,Z[I(Cp)KI/IBaIOTCSI KOMaHJbI 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 CChUIKHM Ha APYTYIO CTPAHHUILY:
<get path="/fld teg" user="user" tp="1lnk"/>"

PesynbpTaToMm sIBiIsieTCS MOATBEPKACHUE WU cOO0IeHHe 00 omInoKe.
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f) Berku (1ouepHue y3J1bI)

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

Berku omnuceiBaroTCs OOBIUHBIM crHCKOM <list> co cnernuanbHbIME atpuOytamu tp='br'. Metoauka
3ampoca ¥ MOJIU(UKAIIMKA BETOK MOJTHOCTHIO COBIAJAET C METOIUKOM paboThI co cruckoM <list>.

14.4. Uepapxuyeckue 3aBUCUMOCTH HH()OPMANMOHHBIX 3JIEMEHTOB SI3bIKA YNPaBJIE€HUS

[Tpumep cTpaHUIIBI Y371a A3bIKA YIIPABICHUS:

<oscada_cntr>
<area id='a gen' dscr='Generic control'>
<fld id='config' dscr='Config file' tp='str' dest='file'/>
<fld id='cr file perm' dscr='Files' tp='oct' len='3'/>
<fld id='cr dir perm' dscr='Directories' tp='oct' len='3'/>
<comm id='upd opt' dscr='Update options(from config)'/>
<comm id='quit' dscr='Quit'/>
</area>
<area 1id='a kern' dscr='Kernels'>
<list id='k br' dscr='Kernels' tp='br'/>
</area>
</oscada_cntr>

Tabnuna 6. Mepapxuyeckue 3aBUCUMOCTH HH()OPMALIMOHHBIX 3JIEMEHTOB SA3bIKA:

Coaepxum
Ter Onucanue ATpuOYTBI oe aep
Kopnesoii anemeHT id — unentuduxaTop; area, img,
CTpaHUIIbL. SIBisieTCst dscr — onHcaHue. branches
oscada_c eIWHCTBEHHBIM U CITY)KUT
ntr JUI UeHTU(UKAUu

NPUHAIIEKHOCTH K A3BIKY
uHTepderica ynpaBieHUs.

Konreitnep rpymnm id — nnentudukarop KoHTeHepa. PaBen: br. grp
JOYEPHUX BETOK y37a.

branches

id — npeduKc Tpynnbl T0YEPHUX y3JI0B B CUCTEME;
grp I'pynma nqouepHUX y31M0B.  dscr — ONMUCaHUE TPYIIHI BETOK;
acs — OTIIUY JIOCTYTIA.

I oVIIOBK id — unenTudukaTop; area, fld,
area PYILIHP dscr — OIHCaHuE; list, table,
CTaHIApPTHBIX TETOB. :
acs — OMIUH JIOCTYyTIA. comm, img
id — unentuduxaTop; fld
dscr — OIHMCcaHue;
comm  Komanusl y3iy. help — TIOMOIIIb 1TO0 KOMAH/IE;

tp — tun KoMauasl (Ink — ccpuika);
acs — OTIUH JOCTYTIA.
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Conepxum

Ter Onucanue ATpuOyTHI oe
id — uneHTuuKaTop;
dscr — OIMCaHue;
help — moMo1p;
acs — OTILUY JIOCTYTIA.
{p — THUII BJIEMEHTA:
str(len, dest, cols, rows) — CTPOKOBBIIA IJIEMEHT;
dec(len, max, min, dest) — 11enoe 4ncio B
JICCATUYHOM IPEIICTABIICHHUH;
oct(len, max, min, dest) — 1enoe 4ucio B
BOCBMEPHYHOM TIPE/ICTABJICHUHY;
hex(len, max, min, dest) — 1ie110€ 4YUCIO B
[IECTHAIIATEPUIHOM;
real(len, max, min, dest) — BelEeCTBEHHOE
YHCIIO;
o — b.ool — JIOTUYECKUI MPU3HAK;
fld time — Bpemsi/nara B cekyrnax (ot 01/01/1970).

CTaHAAPTHBIX THUIIOB.

Casi3Hble:

len — nyuHa 3HaYeHUS (CUMB.);

min — MUHUMYM 3HA4YE€HUS;

max — MaKCUMyM 3HAaYCHUS;

cols — KOMYECTBO KOJIOHOK;

FOWS — KOJIMYECTBO CTPOK;

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

select — TIyTh K CKPBITOMY CITUCKY,

sel list — cTaTUYecKuil CIUCOK (pa3aenurens ';');

sel id — craTuueckuii CIMCOK UACHTU(UKATOPOB

(pazmenurens ;).

list

CHomcok JaHHBIX
CTaHAAPTHBIX THUIIOB.

id — nnentudukaTop;
dscr — onucaHue;
help — moMonIb MO CIIUCKY;
acs — OMIUH JI0CTyTA.
tp — xak B <fld> kpowme:
br(br_pref) — nouepHue y3ibl.
idm — uHAeKcupoBaHHBIN criucok (0|1);
s_com — croco6s! Moaudukanmu ciucka [add][,ins]
[,edit][,del]:
add — no0aBIsATh CTPOKHY;
ins — BCTaBIIATH CTPOKU;
edit — Moau(pUIUpPOBATH CTPOKHU;
del — ynansTb CTpOKH.
Casi3Hble:
br_pref — npedukc 104epHUX Y3JIOB;
dest — xak B <fld>.
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Ter Onucanue ATpuOyTHI OCeoz[epmnM
id — unentuduxaTop; list
dscr — omnucaHue;
help — moMo1up 1o Tabnuie;
acs — OTIUY JIOCTYTIA;
key — xiroueBbie KoJIoHKH (key=«id,name,per»);

Ta6/Hna TaHHbIX cols — mepedeHb KOJIOHOK B aTpuOyTe 3armpoca;
table rows — Juana3oH CTPOK B aTpuOyTe 3a1poca;
CTaH/IaPTHBIX TUIIOB.
s_com — cnoco0bl Moaudukaruu Tadmuisl [add][,del]
[,ins][,move]:
add — no0aBIATh CTPOKH;
ins — BCTaBJIATh CTPOKH;
del — ynansTh CTpOKH;
move — TepeMelaTh CTPOKH.
id — uneHTuduKaTop;
dscr — omnucanue;

img Vso6paskeHnc. help — nomo1ip 1o H3?6pax<eHHm;
acs — OIIUY JIOCTYTIA;
h_sz — TOPU30HTAIBHOE OTPAaHHUYCHHE;

V_S§z — BEPTHUKAIILHOE OTPaHUYCHHE.

14.5. O0bekT y31a nunamuyeckoro aepesa (TCntrNode)

‘HacnenyeTcn: ‘BCGMI/I JUHAMHUYCCKUMU U YIIPaBJISIEMbIMU 06’BCKTaMI/I, IIpsAMO HUJIN Y€PE3 ITIOTOMKOB.

Jlannbie:

HmenoBaHHbBIE TIpaBa JOCTYMA K 3JieMeHTaM yrnpasieHus (define):
* R R R (0444) — nmocTym BCEM TOJBKO Ha YTCHHE;

R R (0440) — moctyn Ha 4TE€HHE TOJBKO BIA/ENbIly U IPYIIIE;
R (0400) — moctyn Ha YTEHHE TOJIBKO BIAACIIBILY;
RWRWRW (0666) — MOJHBINA AOCTYII JUIS BCEX;

RWRWR_ (0664) — mosHBIM [OCTYN BIAJENbIly W TPYIIE, a BCEM OCTAJIBHBIM TOJBKO Ha

@naru quHamudeckoro y3na (enum TCntrNode::Flag):

* TCntrNode::MkDisable — otxmrouenue (0);

* TCntrNode::Disable — otxmouen (1);

* TCntrNode::MkEnable — Bxntouenue (2);

* TCntrNode::Enable — BximoueH (3);

* TCntrNode::SelfModify — npusznak mogudukanuu y3na (0x04).

draru pexXMMOB BKIIFOUEHUs/OTKIIIOUeHHS y3ia (enum TCntrNode::Flag):

* TCntrNode::NodeConnect — NOJIKITIOUEHHUE y371a;

* TCntrNode::NodeRestore — BOCCTaHOBJICHHE TOJIKJIIOUCHUS Y3714,
* TCntrNode::NodeShiftDel — npu3Hak yJajieHus y3jia OTI0XKEHO.

®narn mogudukaruu ysna (enum TCntrNode::ModifFlag):

* TCntrNode::Self — nanubIi y3e1 MOIU(UIIMPOBAH;

* TCntrNode::Child — monudummpoBaHbl JOYSPHUE Y3IIbI;

* TCntrNode::All — moandunpoBaH JaHHBIA y3€J U JOUYEpPHUE.

YTEHUE;

* RWR R (0644) — mnonHbIl 1OCTyNn BIAAENbLy, a TPyNIE U BCEM OCTAIBHBIM TOJIBKO Ha
YTEHHUE;

* RWR__ (0640) — monHBI{ AOCTYN BIAJAETbIY, TOJIBKO HAa YTEHUE TPYIMIE U 3aKPBIT BCEM
OCTaJIbHBIM;

* RW ___ (0600) — momHbIi JOCTYI BIAJEINbILy, a TPYIIE U BCEM OCTaJIbHBIM 3aKPBbIT.
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[IyOoiu4uHbIE METOABI:
* TCntrNode( TCntrNode *prev = NULL ); -- aunmanu3zanus ¢ yKa3zaHHEM DPOAMTEIBCKOTO Yy3Ia
<prev>.
* virtual TCntrNode &operator=( TCntrNode &node ); -- BupryanbHas (yHKIHS KOIMPOBAHUS Y3JI0B
JTMHAMUYECKOTO JIEPEBa.
* void cntrCmd( XMLNode *opt, int lev = 0, const string &path = "", int off = 0 ), -- Komanzaa pabora c
uHTEepdeiicoM yrpaBiieHUs] CUCTEMBL. [loanepKUBAIOTCA TPAHCIIOPTHHIE MEPEXOABI MO TOJIHOMY IIyTH
Buja: </sub_Security/usr root/%2fgen> rae %2fgen 3akoaupoBaHHBIN BIOXEHHBIN MYTh K KOHKPETHOMY
TIOJIF0 CTPAHUIIBI (/gen).
» static XMLNode *ctrld( XMLNode *inf, const string &n_id, bool noex = false ); -- llonyuenue y3na
XML no 3unauenuto atpudyta 'id' <n_id>. IlognepxxuBarotcs 3ampockl XML y3ma mo moiHoOMy MyTH K
Hemy Buzaa (nodel/node2/node3).
» static XMLNode *ctrMkNode( const char *n_nd, XMLNode *nd, int pos, const char *req, const string
&dscr int perm=0777, const char *user="root", const char *grp="root", int n_attr=0, ... ); --
JloGaBrieHHe AJIeMEHTa YIPaBJICHUS Ha CTPAaHUIYy. BO3MOXXHO yKa3aHHS MHOXKECTBA JIOTIOIHUTEIHHBIX
aTpuOyTOB B KOJIMUECTBE <n_attr> B BUJE: <aTpuOyT1>,<3HaueHuii1>,<atpubyr2>,<3HauCHU2>,... .
e 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
[I0JIy4E€HUE AUHAMUYECKON KOMaH/bl <cmd> U HaJIU4Yue NpaB Ha €€ UCIIOIHEHUE.
* virtual Res &nodeRes( ); -- Pecypc ucnonb3oBaHus y3ia.
* virtual string nodeName( ); -- Ims y37a.
 string nodePath( char sep = 0, bool from_root = false ); -- IlonydeHue MoIHOTO IMyTH K Y371y, HAUWHAS
C KOpHsI <from_root> ¥ UCNOJb3Ys Pa3ACIUTEb <Sep> WK OObIYHYIO 3aIUCh ITyTH.
* void nodelList( vector<string> &list, const string& gid = "" ); -- Criucok o4epHUxX y310B <[ist> B
yKa3aHHOW rpyrime <gid>.
* AutoHD<TCntrNode> nodeAt( const string &path, int lev = 0, char sep = 0, int off = 0 ); --
[MonkmrovueHue K T0UYepHEMY Y3IIy.
* void nodeDel( const string &path, char sep = 0, int flag = 0 ); -- YaaneHue y3ia 1o e€ro nojJHoOMy
MyTH.
* static void nodeCopy( const string &src, const string &dst, const string &user = "root" ); --
KonupoBanue y310B JUHAMUYECKOTO JI€PEBa.
* TCntrNode *nodePrev( bool noex = false ); -- Anpec poauTeIbCKOTO y3Ja.
* char nodeFlg( ); -- ®naru y3na.
* char nodeMode( ); -- Coctosinue y3ia.
* unsigned nodeUse( ); -- KonnuecTBO NOJKITIOUEHHUH K y3I1y.
* unsigned nodePos( ); -- TlonoxeHue DaHHOTO y3j1a B KOHTEWHepe Yy3la-Biajenblia. JlocToBepHO
TOJILKO YIS YIOPSOYCHHBIX KOHTECHHEPOB.
* int isModify( int mflg = TCntrNode::All ); -- IlpoBepka (paxkra MOIUPHUKAIINY y371a UK BETBH y3JI0B.
* void modif( ); -- YcTaHoBKa Npu3HaKa MOAU(PHUITUPOBAHHOCTH y37Ia.
* void modifG( ); -- YcTraHOBKa IpU3HAKa MOAU(DUIIMIPOBAHHOCTH BETBH Y3JI0B.
* void modifClr( ), -- OuucTka nmpu3HaKa MOIU(PUITMPOBAHHOCTH Yy3JIa.
* void load( ); -- 3arpy3ka y3J1a TMHaMHYECKOTO JIepeBa.
* void save( ); -- CoxpaHeHue y3j1a TMHAMHYECKOT0 JIepeBa.
* void AHDConnect( ); -- [logkmouenue K y3y (3aXBaT pecypca).
* void AHDDisConnect( ), -- OTkmtoueHue ot y3na (0CBOOOXKACHHE pecypca).
* virtual TVariant objPropGet( const string &id ), -- 3anpoc CBOWCTBa y3Jla KaK IOJIb30BATEIHCKOTO
o0BeKTa.
* virtual void objPropSet( const string &id, TVariant val ); -- YcTaHOBKa CBOWCTBa y3J1a Kak
MOJIb30BATEIBCKOTO 00OBEKTA.
* virtual TVariant objFuncCall( const string &id, vector<TVariant> &prms ); -- Bb130oB pyHKIIUU y371a
KaK ITOJIb30BaTEIHCKOTO 00BEKTA.

3amuuéHHbIe METObI:
* virtual void cntrCmdProc( XMLNode *req ); — ®ynkuus oOCITyXWUBaHHs 3ampocoB WHTepdeiica
yrpasiieHus. JloypkHa TepeonpeaensiThes y MOTOMKA.
* void nodeEn( int flag = (0 ); — BxiroueHue y3na.
* void nodeDis( long tm = 0, int flag = 0 ); — OTKIIIOYEHHE y371a C nepeaayeii ¢uara.
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* void nodeDelAll( ); — OuucTka BceX KOHTEHHEPOB C T0UEPHUMHU Y3IaMHU.

* void setNodePrev( TCntrNode *node ); — Y cTtaHoBKa poAUTEIIbCKOTO y3J1a B <node>.

* void setNodeMode( char mode ); — Y cTaHOBKa COCTOSHUS y3IIa.

* AutoHD<TCntrNode> chldAt( unsigned gr, const string &name, const string &user = "" ), —
[ToaxiroueHue K JoYepHEMY Y3y <name> KOHTEHepa <gr> MoJb30BaTeNs <user>.

* void chldList( unsigned gr, vector<string> &list ); — CHuUCOK AOYEPHUX Y3J0B </ist> B yKa3aHHOM
KOHTEWHepe <gr>.

* bool chldPresent( unsigned gr, const string &name ); — IlpoBepka Ha MPUCYTCTBUE YKa3aHHOTO
JIOYEPHETO y3J1a <name> B KOHTEHEpe <gr>.

* void chldAdd( unsigned gr, TCntrNode *node, int pos = -1 ); — JlobaBneHue qo4epHero y3na <node>
B KOHTEWHEp <gr> U MO3HLHI0 <pos>.

* void chldDel( unsigned gr, const string &name, long tm = -1, int flag = (0 ); — Y najeHue JOYepHETO
y3ia <name> U3 KOHTeHepa <gr> ¢ ¢guarom <flag>.

* unsigned grpSize( ); — Koln4ecTBO KOHTEHHEPOB C TOYCPHUMH y3IIaAMHU.

* char grpld( const string &sid ); — Ilomyuenue uHAEKCA TPYNIHBI 10 €€ UACHTU(DHUKATOPY.

* GrpEl &grpAt( char id ); — JIoCTyIl K CTPYKTYp€ TPYIIIBL.

* unsigned grpAdd( const string &id, bool ordered = false ); — ]JloOaBieHne KOHTeWHEpa TOYEPHUX
y3710B ¢ mpedurcom <id> M BO3MOXKHOCTBHIO YIOPATOYCHHOTO XpaHeHHs <ordered>. BoszBpaiaer
UIACHTU(PHUKATOP HOBOTO KOHTEIHEpA.

* virtual void preEnable( int flag ); — YupexaeHue o MOAKITIOYCHUU. BBI3BIBaETCS MEpel peabHbIM
TIOJTKITFOYCHUEM.

* virtual void postEnable( int flag ); — YupexaeHue o MOIKIIOYCHUH. BBI3BIBAETCS MOCIE PEalbHOTO
TIOTKITFOYCHHUSL.

* virtual void preDisable( int flag ); — YupexJaeHue o OTKIIOUEHHH. BbI3bIBaeTcs mepen pealbHbIM
OTKITIOUEHUEM.

* virtual void postDisable( int flag ); — YnupexieHrne O OTKIIOUCHUU. BhI3bIBaeTcs mociae peajsbHOro
OTKJIIOYEHUS (TIEpe]l yAaJlCeHUEM).

* virtual void load ( ); — ®yHKIUS BBI30Ba 3arpy3KH y3Jia y TOTOMKA.

* virtual void save (); — ®yHKLHNS BbI30Ba COXPAaHEHUS y3J1a y TOTOMKA.
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15. XML B cucteme OpenSCADA (XMLNode)

XML B cucreme OpenSACDA npencrasien oobexktoM XML-tera — XMLNode.

15.1. XML-ter (XMLNode)

JlanHble:
Onuun q)yHKupm redepai XML-¢aiina (enum — XMLNode::SaveView):
* XMLNode::BrOpenPrev — BCTaBIATh KOHEIL| CTPOKU IIEPE/ TETOM OTKPBITHS;

* XMLNode::BrOpenPast — BCTaBISATh KOHEIl CTPOKH MOCIIE TEra OTKPBITHS;
* XMLNode::BrClosePast — BCTaBJIATh KOHEI] CTPOKH ITOCJIC T€Ta 3aKPBITHS;
* XMLNode::BrTextPast — BCTaBISTh KOHEIl CTPOKH IMOCIIC TEKCTA TEra;
* XMLNode::BrPrcInstrPast — BCTaBIsATh KOHEIl CTPOKHU I1OCJI€ BBIYUCIUTEIbHON HHCTPYKLIUN;
* XMLNode::BrAllPast — BCTaBIATh KOHEI] CTPOKHU IOCJIE BCEX AJIEMEHTOB.
* XMLNode::XMLHeader — BcTaBisITh Xml-3aroyioBOK ¢ Bepcuei.
* XMLNode::IncINode — cnyxeOnbiii ¢uar mns waeHtugukanum kopHs XML-nepeBa mnpu
COXPaHEHHUHU.

ITy0iu4HbIE MeTOABI:
* XMLNode( const string &name = "" ); — VHULManu3anus Tera ¢ MUMEHEM <name>.
* XMLNode &operator=( XMLNode &prm ); — Konuposanue Betku XML-nepeBa uz <prm>.
* string name( ) const; — Vms Tera.
* XMLNode* setName( const string &s ); — Y CTaHOBKAa IMEHH Tera B <s>.
* string text( ) const; — Tekcrt Tera.
* XMLNode* setText( const string &s ); — Y CTaHOBKa TEKCTa Tera B <s>.
* void attrList( vector<string> & list ) const; — Cnucox atpudyToB <[ist> B Tere.
* XMLNode* attrDel( const string &name ); — Y nanenue atpudyra <name>.

* void attrClear( ); — OuucTka aTpuOyTOB Tera.
* string attr( const string &name ) const; — [lony4yenue atpubyra <name>.
* XMLNode* setAttr( const string &name, const string &val ); — YcraHoBka/co3gaHue aTpuOyta

<name> co 3HauUeHHEeM <val>.
* void prcinstrList( vector<string> &list ) const;, — CHUCOK UCTIOTHUMBIX HHCTPYKIUHN <[ist> B Tere.
* void prclnstrDel( const string &target ); — Y najieHue UCIIOTHUMOM UHCTPYKIMU <target> W3 Tera.

* void prcinstrClear( ); — OuuncTka MHCTPYKIIUN Tera.
» string prcinstr( const string &target ) const; — IloydeHre UCTIOJTHUMON HHCTPYKIIUHU <target> Tera.
* XMLNode* setPrclnstr( const string &target, const string &val ); — YcTaHOBKa HCIIOJIHUMOMN

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

» string save( unsigned char flgs = 0 ); — Coxpanenue/co3nanne XML-(daiina ¢ mapamerpamu
dbopmatupoBanus <flgs>.
* XMLNode* clear( ); — Ouunctka Tera (peKypCHUBHO, BKIIFOUAsi BCE BIOKCHHS).

* int childSize( ) const; — Konu4ecTBO BIIOKEHHBIX TETOB.
* void childAdd( XMLNode *nd ); — JloGaBiieHre BIIO)KEHHOTO Tera.

* XMLNode* childAdd( const string &name = "" ); — JloO6aBieHNE BIOKEHHOTO TeTa.
* int childIns( unsigned id, XMLNode *nd ); — BcTaBka BIOXEHHOTO Tera B MO3UIHIO <id>.
* XMLNode* childIns( unsigned id, const string &name = "" ); — BcTaBKa BII0O)KEHHOTO TeTa ¢ UMEHEM

<pame> B mO3ULUI0 <id>.

* void childDel( const unsigned id ); — Y nanenue BIOKEHHOTO Tera <id>.
* void childDel( XMLNode
* void childClear( const string &name = "" ); — O4nCTKa BIOXEHHOTO Tera <name>.

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

* XMLNode* childGet( const string &name, const int numb = 0, bool noex = false ) const; —
[Tonyyenue BIOKEHHOTO <numb> TOPSAIKOBOTO TEra Mo MMEHH Tera <name>. <pnoex> yKa3bIBaeT Ha
3ampeT reHepalyuy UCKITIOYSHHsSI B ClTydae OTCYTCTBHSI Tera.

* XMLNode* childGet( const string &attr, const string &name, bool noex = false ) const; —
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[Tonmy4yenne BIOKEHHOTO0 <numb> MOPSAAKOBOTO TEra IO 3HAYCHUIO <name> aTpuOyrta <attr>. <noex>
YKa3bpIBaeT Ha 3alpeT IT'€HEepallii HCKIIIOYCHHS B ClIydae OTCYTCTBHS TETa.
* XMLNode* parent( ); — PonurenbCckuii TeT JaHHOTO Tera.
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16. Pecypcnl B cucteme OpenSCADA (Res, ResAlloc, AutoHD)

bonbmmHcTBO y3710B M noacucteM cucreMbl OpenSCADA sBist0TCS JUHAMMYECKHUMHU, T.€. JOIYCKAarOT
co3nmaHue/ynaneHue/KoHpurypanuio B mporecce  (PYyHKIIMOHUPOBAHHMS ~ CHCTEMBl.  YUHUTHIBas
MHOTOIIOTOYHOCTh ~CHUCTEMbI JlaHHas (PYHKIMOHAIBHOCTh HAKJIAQJBIBAET JKECTKUE TpeOOBaHUE K
CUHXPOHM3ALMU NOTOKOB. /ISl CHHXpOHM3AallMM B CHCTEME HCHOJIb3YIOTCS pecypchbl (YHKIIMH KOTOPBIX
Jokanu3oBaHbl B 00bekTax <Res> m <ResAlloc>. O6wexT <Res> mpenocraBiseT XpaHWIHUILE pecypcea,
npeaycMaTpuBaromero (GyHKIUU 3axBaTa/OCBOOOKICHMS Ha 4TeHHWEe W 3amuch. B oObekre <ResAlloc>
peanu3oBaHbl  (QYHKIMM  aBTOMaTHYECKOIO  OCBOOOXKIEHMsS  pecypca. ABTOMAaTHYECKUH  pecypc
MOJpa3yMeBaeT CO3/aHUE JIOKAIBHOTO O0OBEKTa pecypca ¢ aBTOMATHYECKUM €ro OCBOOOXKIECHHEM IpH
pa3pyuieHu (B AecTpykTope). Vcnonb3oBaHre aBTOMaTHYECKUX PECYPCOB 3HAYUTENBHO YIPOIIAeT paboTy
C pecypcaMu IIPU UCIIOJIb30BAHNN UCKIHOYCHUH.

JIro6oit muHamMudeckwii OOBEKT cHucTeMbl Haciemyercsi oT oO0bekra TCntrNode, KOTOpPBI comepkuT
MEXaHU3M MOJKItoueHus depe3 madmon AutoHD. OcHoBHOM (yHKIMEH m1abiaoHa SIBIASETCS XpaHEHUE
CCBUIKM Ha OOBEKT M 3aXBaT pPECypca, UCKIIOYAIOUIEro yjaajieHHue OOBbEKTa Ha MOMEHT HCIIOJIb30BaHUS.
[[MabnoH mnojaep:KUBaeT KOMHUPOBAHME pecypca M aBTOMAaTHYECKOE €ro OCBOOOXKIEHHE B Clydyae
paspyuienust o0bekTa mabnona. J{ms HarmsgHOCTH nocTtyna K oObekTam mopoxaéHHeiM oT TCntrNode
mabson AutoHD noanepxuBaeT npruBeneHne TUIIOB, OCHOBAHHOE HA IMHAMHYECKOM MPUBEICHUH.

16.1. O6bexT pecypca (Res)

I[My61u4HbIE METOABI:
* Res( ); — MHunmanuzamnus pecypca.
* static void resRequestW( long tm = () ); — 3amnpoc pecypca Ha 3aUCh/MOIU(DUKAIIHIO.
* static void resRequestR( long tm = () ); — 3anpoc pecypca Ha YTCHHE.
* static void resRelease( ); — OcBoOoxIeHUE pecypca.

16.2. Oo6bexT pecypca (ResAlloc)

I[IyOoiu4uHbIE METOABI:

* ResAlloc( Res &rid ); — VIHunmanu3ainusi aBTOMaTHYECKH OCBOOOXKIAIOMIETOCS pecypca Ui paHee
BBIJICTICHHOTO HaeHTU(GuKaTopa <rid>.
* ResAlloc( Res &rid, bool write, long tm = 0 ); — VHunuanuszanus aBTOMAaTUYECKU

0CBOOOXKIAIOIIETOCST pecypca JuIsd paHee BBIICICHHOTO HIeHTH(dukartopa <rid>. C yka3aHuem THIIA
pecypca <write> (4TeHue/3aIuch).

* void request( bool write = false, long tm = () ); — 3anpoc pecypca B yKa3aHHOM peKUMe <write>
(uTeHne/3amuch).

* void release( ); — OcBoOOXIeHUE pecypca.

16.3. IlIa610H (AutoHD)

IIy0an4yHbIe METOBI:
* AutoHD(); — VHntmanu3anus 0e3 IpUBsS3KH K 0OBEKTY.
* AutoHD( ORes *node, const string &who = "" ); — MHunmanuzanus ¢ NpuBsI3Kol K 00beKTy <node>.
O6wexT nomxen conepxarh pynkuuo AHDConnect() u AHDDisConnect().
* AutoHD( const AutoHD &hd ); — Konupyromuii KOHCTPYKTOD.
* template <class OResl> AutoHD( const AutoHD<OResl> <&hd s, bool nosafe = false ); —
KoHcTpykTop npuBeieHNs: THIIOB B 0€301IACHOM WIIH TIPSIMOM PEKUME TIPUBENCHUS <nosafe>.
* ORes &at(') const; — IlomyueHne 00BbEKTa 32 PECYPCOM.
* void operator=( const AutoHD &hd ); — KonupoBaHue pecypcos.
* void free( ); — OcB0OOXACHHE pecypca.
* bool freeStat( ) const;, — Ilpuznak «Pecypc cBoOoaeH»
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16.4. O0beKT CTPOKHU € J0CTYNIOM pa3jie/iéHHBIM pecypcoM (ResString)

[IyOoiu4uHbIE METOABI:
* ResString( const string &vl = "" ); — VHunmanu3anus CTPOKH ¢ yKa3aHHBIM 3HAUYCHUEM <v/[>.
* void setVal( const string &vl ); — Y cTaHOBKa 3HAYEHUS CTPOKH B <v[>.
* const string &getVal( ); — Ilony4yeHne 3Hau€HUs CTPOKHU.

"

IIyoauunbIe aTPUOYTHI:
* res — Pecypc cTpoku.
* str — CTpoka.
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17. Opranusanusi 1 CTPyKTypa 0a3bl JTaHHBIX KOMIIOHEHTOB
CUCTEMbI

V3nb1 u noacuctemsl cucteMbl OpenSCADA moryT umeTrh coocTBeHHble Tabnuibl B BJ[ 1is xpaneHus
cBOMX JaHHbIX. [Ipu 3TOM cTpyKTypa Tabnui MHIUBUAYalbHA U onpeaessiercs o0bekToM <TConfig>. Y3nsl
¥ TIOJICUCTEMBI JTOJDKHBI CO31aBaTh M KOH(pUTypupoBaTh 00bekT <TConfig> nos cBon TpeGoBaHusI.

17.1. CucreMHbI€ TAOIHUIIBI

Cucrema OpenSCADA umeer nBe cucteMuble Tabmunbl BD u SYS. Tabnuna BD conepxkut 3amucu
3apeructpupoBaHubix b/, a Tabimna SY'S conepKuT qaHHbIe 00IIECHCTEMHBIX TapaMEeTPOB.

Tabauna 7. CtpykTypa TaOIHIbpl 001ecucTeMHBIX TapaMeTpoB (SY'S).
IMoab3oBaTenn <user> Unentuduxarop napamerpa <id> 3Hauenne napamerpa <val>
root /DemoStation/MessLev 0
user /DemoStation/Workdir /mnt/home/roman/work/OScadaD/share/OpenScada
user /DemoStation/Ul/QTStarter/StartMod ~ QTCfg

Ta6auua 8. CtpykTypa Tabnuilel 3apeructpupoBantbix b/1.

Konuposka
HUnentndpukarop Tun BJI Onncanne Bkawuars
HNma <NAME> Anpec <ADDR> conepxumoro bJ1
<ID> <TYPE> <DESCR> <CODEPAGE> <EN>
. bubanoreka server.diya.org;roman; 1234
LibBD MySQL byHKIMi 56;0scadaUserLibs KOI8-U I
AnastModel SQLite Monens ATJIKC /DATA/AGLKSModel.db UTF8 1
server.diya.org;roman; 1234 }
GenDB MySQL  |OcnoBnas BJ| 56:0scadaDemoSt KOI8-U 1

17.2. Taoaunsl noacucteMbl «CO0p TaHHBIX»

KonTpomepsl (MCTOYHUKM JaHHBIX) MoacucTeMbl «COOp IaHHBIX» XpaHATCS B TaOMUIIAX CBOUX
noacucteM ¢ umMeHeM DQA <ModName>. CTpyKTypbl 3TUX TaOJWIl MOTYT 3HAYHMTEIBbHO OTJIMYATHCA,
OJIHAKO Y BCEX HHUX NPHUCYTCTBYIOT oOs3arenbHble moist. OOmas cTpykrypa TaOmul] KOHTPOJUIEPOB
MpejicTaBiIeHa B Ta0auIEe 9.

Ta6mmua 9. OOmas cTpykTypa TaOmuIl KOHTPOJUIEPOB  moacucteMbl «COOp  JAaHHBIX»
(DQA <ModName>).

NaenTudukaro HNmsa koHTpOJLIIEpa Bkawuares |3anyckarthb HNHanBHUaYyaIbLHBI
® P P p Onucanne <DESCR> Y A Yy
<ID> <NAME> <ENABLE> |<START> € apaMeTpsbl
. |COop maHHBIX U3 aKTUBHBIX

ABTOMaTHYCCKHUI
AutoDA HCTOYHHUKOB C aBTOMaTH4YeCKUM |1 1

HCTOYHHUK

X BBISIBJIEHUEM.

Taxxe xak u TaGHI/IHa KOHTPOJUICPOB Ta6J'II/ILU:I napamMeTpoOB AJid PA3JIMYHBIX THUIIOB UCTOYHUKOB JAHHBIX
MOTYT 3HAYUTENBHO OTIMYATHCS, HO, TaKKe, MMEIOT oOs3aTenbHble mojs. KpoMe oTiamums xapakTepHOTO
JUIS THIa UCTOYHHUKA JAHHBIX, TAOJHIIBI MapaMeTpoB emlé MOTryT OBbITh Pa3HbIMU IS Pa3IHYHBIX THUIIOB
napamerpoB. O01mas cTpykTypa TabJauIbl IapaMeTpoB npuBeeHa B Tabnuue 10.

Ta6auua 10. O0miast cTpykTypa TabJIuIl TapaMeTpoB mojacucTeMbl «COOp JaHHBIXY.

Mudp napamerpa Hmsa napamerpa Onmncanne mapamerpa Bxuarouars NupuBuayaibHbie
<SHIFR> <NAME> <DESCR> <EN> napamMerpbl
‘P3 P3 JlaBnenue Ha quagparme |1 ‘

Kpome koHTpossiepoB u mapamerpoB mozcucteMa «COOp AaHHBIX» COACPKHUT IAOJIOHBI MapaMeTPOB.
[[Ta610HBI TApaMETPOB CTPYIIHPOBAHBI 10 OMOIMOTEKAM IA0JIOHOB M XPaHATCS B TaOIUIAX TPEX THUIIOB:
tabnuma 6ubnuorex mabdionoB (ParamTemplLibs) Tabmmma 11, Tabnuna madioHOB MapaMeTpoB TabiauIa
12 u Tabnuia napameTp mabioHoB Tabnuna 13.
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Taoauna 11. Ctpykrypa Tabnuisl 6MOIHOTEK MadI0HOB.

HUnentndukarop Ta6smua B/l 0nb6amorexkn
<ID> Hma <NAME>  Onucanne <DESCR> <DB>
base BazoBeie mabnons! brbimoreka 6a30BIX M1a0I0HOB tmplib_base
S7 B.H6HI/IOTeKa 1a0I0HOB JJIS1 KOHTPOJIJIEPOB CEPUHU tmplib_S7
Siemens S7. -

Taoauna 12. CtpykTypa TabIuIb! M1a0JI0HOB.

TekcT nmpoueaypbl WAI0HA

Hnentupuxarop <ID> Hma <NAME> Onucanue <DESCR> <PROGRAM>

digAlarm Jluckp. curaai ICI;;:;:;I;;HM 110 JICKPETHOMY JavaLikeCalc.JavaScript

simpleBoard Tpoctsie POPMHPOBAHHE MPOCTLIX IPAHHIL A1 JavaLikeCalc.JavaScript
TpaHUIIBI AHAJIOTOBOTO CHUTHATIA. '

Tabauna 13. Ctpykrypa TabJIUIIBI TAPAMETPOB MIAOJIOHOB.

HUnentndukarop HUnentnduxarop Hmst <NAME> Tun ®arn 3Havenue o3nnus
madjgona <ITMPL_ID> napamerpa <ID> <TYPE> <FLAGS> | <VALUE> <POS>
digAlarm in Bxon 3 144 2
digitBlock cmdOpen Komanga otkpeitus |3 161 [Tapamerp:com |0

17.3. Tadaunbl noacucremsl “Tpancnopror”

[Toncucrema “TpaHcnOpTh” OEIUTCS HA BXOASIIME W UCXOMSIIME TpaHCHOpThl. [ kaxkmoro tuma
TPAHCIIOPTOB CYIIECTBYET CBOS TaOIWIA ¢ COOCTBEHHOH CTpyKTypoil. MiMeHa TaOmuIl, COOTBETCTBEHHO:
Transport In u Transport Out. TaGmuibl MOTYT JOTOJHATHCS TOJSIMH XapaKTEPHBIMU ISl THUIIA

TpaHCIopTa.
Ta6auua 14. Ctpykrypa Tabnuibe! BXoasmmx Tpancnoptos (Transport in).
Npentupukarop Tun Nmsa Omnucanne Anpec IIporoxour 3anyckar Eﬂ:::ﬁziﬂbﬂme
<ID> <MODULE> <NAME> |<DESCRIPT> <ADDR> <PROT>
<START> TpaHcnopToB
Work web transport B
webl Sockets Web 1 for proced http ;COP 1000 HTTP 1
requests. ’
Self SelfSystem TCp1  LeStTCRimput g g TCP=10001: 7
socket! 1

Ta6auua 15. CtpykTypa Tabauibl ucxoasmux TpaicnopToB (Transport out).

HNnenTupuxarop Tun Nms Onucanue Axpec <ADDR> 3anyckath UHauBUIYaJIbHBIE MOJIS

<ID> <MODULE> <NAME> <DESCRIPT> P <START> THNOB TPaHCNOPTOB

tep_ol Sockets TCP Out 1 Output TCP TCP:10001 |1
transport 1

Jnst nenTpanusoBaHHOro onucanus nepedns BHemHUX OpenSCADA cranuuii ucnonb3yeTcst Tabnuia
BHemHuXx xocToB (CfgExtHosts). CTpykTypa 3Toii Tabnuiibl npuBeneHa B Tadauue 16.

Tabamua 16. Ctpykrypa Tabnuus! BHemHUX OpenSCADA xocrtoB (CfgExtHosts).

IToan3oBaTeinb AI[pec IToan3oBaTean l'[apo.nb nmoJjib30BarTejist
CUCTEMBI I/II[eHTI/l(l)PIKaTop Hms TpaHCHopT y[laJIél-lHOFO BHCIIIHEI'0 X0CTa BHCEIIHEIr0o xocra
<OP_USER> D> <NAME>  <TRANSP> < 1a <ADDR> <USER> <PASS>
tep_ol Sockets Tepout1 OUPUTCP pop 0001

transport 1

17.4. Taboaunbl noacucTemMbl “ApxuBbl”’

[Toncucrema “ApXuBbI” COASPKHUT TPU TAOIUIBI ¢ PUKCUPOBAHHBIMA UMEHAMMU:
+ ApxwuBbl 3HaueHui: Archive val;
+ ApxuBaropsl 3HaueHuit: Archive val proc;
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« ApxuBaropsl coobmieHuii: Archive mess_proc.

Ta6JII/IHBI ApXUBATOPOB MOT'YT JOIIOJHATHCA IMOJIAMU XapaKTCPHBIMU IJIA KAXIO0T'0 THIIA apXHUBaTopa.

Taoauna 17. Ctpykrypa Tabuuisl apxuBoB 3HaueHui (Archive val).

Hnent Pesxum Ilepuoanyu Ilepeuens
HUcroununk | Tun Pa3zmep

uuka NUmsa Onucanne 3anmyckaTb HCTOYHHKA smavenmii 3navenmii TP Gydepa 00CITy’KHBAIOIIMX

TOp <NAME> <DESCR> |<START> 3nauenmuii Oydepa apXuBaToOpoOB

<ID> <SreMode> <Source> <VTYPE> <BPER> <BSIZE> <ArchS>
DAQ.Syste

Sj’%ao . . m.AutoDA . 100 FSArch.1s;DBArch.

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

. FSArch.POMP_200

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

Ta6auua 18. CtpykTypa Tabauims! apxuBaTopoB 3HaueHuid (Archive val proc).

Tun Ilepuo Hepuon HNuauBuayaabH
Mientngur apxuBarTopa W Omucanue 3anycxars, Anpec <ADDR> 3Hzf)qeﬂnnﬁ ApXHEHPO Lle}ll'lo.l'lﬂn”l)“’l/llIOB
atop <ID> P P2 .NAME> <DESCR> <START> /P BaHust

<MODUL> <V_PER> <A PER> 2PXUBaTOpOB
Is FSArch OI[HS)CGKYH 1 ARCHIVES/VAL/ 1 60

JTHBIN 1s
POMP_2007 ARCHIVES/VAL/
0301 FSArch 0 POMP 20070301 00001 60
Ta6auua 19. CtpykTypa Tabnuibl apxuBaTopoB coobuienwnii (Archive mess proc).
Ia0J0H NuauBuayans
I]:I;I::[,Tndm :;l;nBaTOPa Hms Onucanne |3amyckarh KaTeropuu Z)l:)%l:lel::uﬁ Anpec HbIE OJISA
<ID> <MODUL> <NAME> <DESCR> <START> | coob0meHnii <LEVEL> <ADDR> THIIOB
I <CATEG> apXuBaToOpoOB
Omm6xu ARCHIVES/
StatErrors  FSArh 1 /DemoStation* 4 MESS/stErro ...
CTaHIIUH o
/
NetRequsts FSArh Cerenbie 1 DemoStation/Tra |1 ARCHIVES/
3aIPOCHI % MESS/Net/
nsport/Sockets
17.5. Tab6aunpl noacuctems! “be3onacHocTs”
[Togcucrema “be3omacHocTh” CONEpPXKUT JBE TAOMWIBI: TaOJMIIA TIOJB30BATENICd  CHCTEMBI
(Security user) u rpymnm cucteMsl (Security grp).
Tab6amua 20. CtpykTypa TaOnuIbl TOJIb30BaTENeN cUCTeMBI (Security user).
Hmsa <NAME> Onucanne <DESCR> ITapoas <PASS> N3o0paxxkenne <PICTURE>
root Cymepnonb30BaTeib openscada
user Ilonw3oBarenn user

Ta6umnua 21. CtpykTypa TaOauIIbI TPYII MOJIb30BaTeNel cuctemsl (Security grp).

Hma <NAME> Onucanne <DESCR> Hoab3oBaTesau B rpynne <USERS>
root I'pynna cynepnons3oBareneit root;user
users I'pynma none3oBarenei toot;user

17.6. CTpykTypa 6a3 TaHHBIX MOAYJIeH

Kaxplif Moynb MOXKET UMeTh coOcTBeHHble Tabmuibl b/ 11 XpaHeHus: UHAMBUIYalbHBIX JAHHBIX.
Crpyxrypa Tabmun b/l moayneir MmoxeT popMupoBaThCst CBOOOTHO UCXO/S U3 BHYTPEHHUX MOTPEOHOCTEH.
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18. CepBuchnsbie pynkuun narepgpeica ynpasiaeauss OpenSCADA

Cepsuchuble ¢yHkuun 310 HHTepdeiic mocryma k cucteme OpenSCADA mocpenctBoMm uHTEpdeiica
ynpasienuss OpenSCADA, u3 BHeIHUX cUcTeM. /[aHHBIM MEXaHW3M IOJI0KEH B OCHOBY BCEX MEXAHU3MOB
oomena BHyTpu OpenSCADA, peann3oBaHHBIX NOCPEICTBOM CIIAa0BIX CBSI3€M M CTAHIAPTHOTO MPOTOKOJIA
oomMeHa OpenSCADA. OcCHOBHBIM €ro MpEeUMYLIECTBOM SBJSETCS MpHOpPUTETHas o00paboTka u
BO3MOXHOCTb HCIIOJIb30BAaHMsI HECTAHIAPTHOM YNAaKOBKM AaHHBIX. s nocTyma K OOBIYHBIM JAaHHBIM
MOYKHO MCIIOJIb30BaTh CTaHAApPTHBIE KOMaH bl HHTEpdeiica yrpaBaeHHs.

18.1. I'pynnoBoii 10CTyN K 3HA4Y€HUSIM ATPUOYTOB MapaMeTpoB nojacucrTeMnl «Coop
JAHHBIX», a TAKKe K JeTaJbHOi HHpopMaun

JlaHHbIe 3ampochl MO3BOJIAIOT MOJYYHTh: JIE€TAIbHYI0 MH(OpPMAIMIO O IapameTpax nojacucteMsl «COop
JAaHHBIX», 3alIPpOCUTHb 3HAYCHHU BCCX anI/I6YTOB nmapaMETpOB, a TaK-KC€ BBIIIOJIHUTDH I'PYIIIOBYIO YCTAHOBKY.
JeranbHas uHGoOpMaIus o 3arpocax npuBeaeHa B Tabnuie 23.

Tabnuna 23. ATpuOyThl KOMaH/I 3aMpoca aATpudyToB mapamMeTpoB nojacucremMbl «CHOp JTaHHBIX»
Id ‘I/IMSI ‘3Haqe1me

Komanoa sanpoca ungopmayuu o6 ampudbymax napamempa.
<list path=""/sub_DAQ/mod_{SRC}/cntr_{CNTR}/prm_{PRM}/%2fserv%?2fattr' />

B oTnenbHBIX TeTax BO3BpaIaeTCs

<el id="1atr"/> Nudopmanus atpuldyToB
(bopman pHbYT uHpopmanus o6 arpudyre.
. CuMBOIBHBIN UACHTU(UKATOP OTACTHHO
id Wnentuduxarop atpudyra A ¢ p OTA
B3SITOTO aTpulyTa.
nm Wwmst atpudyra Wms oTenbHO B3STOrO aTpuoyTa.
flg @naru atpulyra ®naru OTAETHHO B3ATOTO aTpUOyTa.
tp Tun atpubyta Tun oTnensHO B3SITOTO aTpuoyTa.
. O06nacTb 3HaYEHHI OTAEITHHO B3SITOTO
vals OGmactp 3HaYeHU aTpudyTa.

aTpudyTa.

Nwmena 3navuenuit atpudyta, mjs NMena 3Ha4YeHMI OTIENBHO B3ATOTO aTprOyTa,

names
BBIﬁOpO‘-IHOl"O THIIA. JJIs BBI60pO‘IHOI‘O THIIA.

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

B oTnenpHBIX Terax Bo3BpallaeTcs 3Ha4YeHHe
aTpuOyTOB.

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

B oTnenpHBIX Terax yKa3bIBarOTCS 3HAYCHUE
aTpuOyTOB.

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

<el id="1atr">val</el> VYka3bIBatoTCs 3HaUCHHsI aTPUOYTOB

18.2. /TocTyn kK apXMBHBIM JIAHHBIM APXHUBOB COOOIEHMI

Jis 3ampoca JaHHBIX apXMBa, B IIOJCUCTEME AapXHBHPOBAaHUS, OOBEKTAa apXxuBa COOOIICHUI
npeaycMoTpeHa komanma <info path="/sub Archive/%2fserv%2fmess"/> u <get path="/sub Archive/
%?2fserv%?2fmess"/>, nmns 3ampoca uHpOpManuMu 00 apXMBEe M 3HAUYEHUH apXuBa, COOTBETCTBEHHO.
JleTanbHoe onucaHue JaHHBIX KOMAH] IPEACTABIECHO B Ta0nuie 24.

Tabmuia 24. ATpudyThbl KOMaH/ 3anpoca nHGopMaIuu 00 apXuBe 3HAYEHUI U APXUBHBIX JaAHHBIX
Id ‘I/IMH ‘3Haqe1me

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

YcTaHOBKa UMEHU
apxuBaTopa apxuBa

arch ApXuBaTOp apXuBa Uil KOTOPOTO OMPENEISITh MapaMeTphl.
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Id Nmn 3HaueHnune
KonTposb BepmmHbl
B pesynbprate 3ampoca yka3bplBaeT Ha PEaJbHYIO0 BEPIIUHY apXUBa
end apxuBa B JaHHOM .
COOOIIIeHUH B JaHHOM apxuBaTope <arch>.
apxuBaTope
KonTpons rinyOouHs!
B pesynbraTe 3anmpoca yka3blBaeT Ha peajbHYI0 IIIyOHHY apXuBa
beg apxuBa B JaHHOM

apXxuBaToOpe

COOOIIIeHUH B JaHHOM apXxuBatope <arch>.

Komanoa sanpoca apxusnuix u/unu mexywux oannvix: <get path="/sub_Archive/%2fserv%?2fmess' />

tm YcranoBka BpeMeHH  BpeMs BepIimHbI 0J0Ka apXuBa COOOIICHUIA.
YcraHoBKa BpeMEHU
tm_grnd OCHOBaHMsI/HaJaIa VYka3bIBaeT OCHOBaHHE/HAYATIO apXUBA.
apxuBa
VYka3bIBaeT y KaKoro apXmBaTopa 3arpaiimBarh 3HaueHus. Ecimu
arch Ycranoska apXuUBaTOp HE yKa3aH, TO 3alpoc OyeT MPOU3BOIUTHCS
apXuBaTOpa apXxMBa  IMOCIEAOBATEIHHO y BCEX apXUBATOPOB, C UCKIIOYCHHEM
TyOJTUKATOB.
YcraHoBKa KaTeropuu .
cat . VYka3bIBaeT KaTeropro/mabdaoHbl 3aNpaiiBacMbIX COOOIICHHH.
COOOIIIEHNI
lev VYcraHoBka ypoBHST  YKa3bIBaeT YPOBEHb BAKHOCTH COOOIIEHUMN TSI KOTOPOTO U BHIIIIE
BAXKHOCTH MOJTy4aTh COOOIIEHUSI.
<el>mess</el> CooOmenus B oTnenpHBIX Terax BO3BpamarOTCs COOOIICHHUS.
time Bpewms coobmienus Bpewmst oTnenbHO B3ATOTO COOOIICHUSI.
Kareropus
cat Kareropust otiesHO B3SITOTO COOOIIEHUS.
COOOIIEHNS
lev YpoBeHb cooOIIeHNsT Y POBEHBb OTAEIBHO B3STOTO COOOIICHHUS.

18.3. locTyn kK apXMBHBIM JAHHBIM APXUBOB 3HAYEHMI

Jlist 3ampoca TaHHBIX apXWBa, B MOJCHCTEME apXWBHUPOBAaHHS, OOBEKTa apXvWBa 3HAYCHHS, U OOBEKTE
aTpubyTa mapamerpa, MOJACHCTeMbl cOopa OaHHBIX, MpeaycMoTpeHa komannaa <info path="{a p addr}/
%2fserv%2fval"/> u <get path="{a p addr}/%2fserv%?2fval"/> nns 3ampoca mHpopMaiuu 00 apxuBe U
3HAYCHWH apXWBa, COOTBETCTBEHHO. ATpHOYTHI JaHHBIX KOMaH, TNPEIyCMATPHUBAIOIINE pPa3IMIHBIC

MCXAaHU3MBI 3aIIpoca, IPCACTABIICHLI B Ta6J'II/II_[C 25.

Tabnuna 25. ATpudyThl KOMaH/ 3anpoca nHGopManun 00 apXuBe 3HAYeHUI U APXUBHBIX TAHHBIX

Id HNmsa ‘3Haqeﬂne

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

YcraHOBKa UMEHU
arch ApXxuBaTOp apXuBa JUIsl KOTOPOT'O OIPEAEATh IapaMETPHI.
apxXuBaTOpa apxuBa
KonTpons Bepunnbl B pesynpraTte 3anmpoca yka3bslBaeT Ha peajbHY0 BEPLIMHY apXHUBa 3HaYCHUM B
end apXvBa B IJAHHOM | JIJAaHHOM apXxuBaTope <arch>.
apxmBaTrope B ciydae orcyrcTBus apxuBa aTpuOyT yctaHaBiuBaercs B “07.
Konrtpons riryounsl B pe3ynbrare 3anpoca yka3blBaeT Ha peajbHYIO TJIyOMHY apXyBa 3HAUEHUH B
beg apxuBa B JAHHOM  JIaHHOM apxuBaTope <arch>.
apXuBaTope B cnyuae orcyrcTBus apxuBa aTpuOyT ycTaHaBnuBaercs B “0”.
Kontpoub o
B pesynprare 3ampoca yka3plBaeT Ha peabHYIO IEPUOJINYHOCTh 3HAYCHHU B
MEPUOIUYHOCTH
per JTAaHHOM apxuBaTope <arch>.
apxuBa B JaHHOM <y
B ciyuae orcyrcTBus apxuBa aTpuOyT ycTaHaBiuBaeTcs B “07.
apxuBaTope
KonTpone Tuna Bo3sBpamiaer ko Tuna 3HaU€HUN apXWBHBIX qaHHBIX: 0 — Boolean, 1 —
vtp 3HAYECHUU Integer, 4 — Real, 5 — String. Tonbko 1aHHOE CBOWCTBO AOCTYITHO B Clly4yae
apxuBa/mapaMeTpa 3arpoca y rnapamerpa 6e3 apxusa!

Komanoa sanpoca apxusnuvix u/unu mexyuux oanusix: <get path="4{a_p_addr}/%2fserv%2fval'/>
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Id Nms 3HaueHue
Bpewms 3ampainmBaeMoro 3Ha4eHUs WM BEPUIMHBI OJI0KA apX1Ba 3HAUCHUH.
tm YcranoBka u Ecnu atpulyT He ykazaH wiu paBeH “0”, TO BO3BpaIIaeTCsl MOCIeTHEES
KOHTpPOJIb BpEMEHH 3Hau€HHE. 3HAYCHHE JIAaHHOTO aTpuOyTa yCTaHABIMBACTCS B 3HAUCHUE
BPEMEHH TMOJYYCHHOTO 3HAYCHHS WU BEPLINHBI OJIOKA apXUBHBIX JaHHBIX.
VYcraHoBka u Yka3bIBaeT OCHOBaHWE/Ha4ano apxuBa. Eciu aTpulyT He yka3aH WIH paBeH
tm_grn KOHTpoJIb BpeMeHH “0”, TO MPOU3BOJUTCS 3aIPOC OJHOTO 3HAUEHUS. 3HAUEHHE JaHHOTO
d OCHOBaHUs/Havalla aTpuOyTa ycTaHABIUBAETCS B 3HAUCHHE BPEMEHHU OCHOBaHMs OJ0Ka
apxuBa ApPXUBHBIX JaHHBIX.
V CTaHOBKA I }:IG’PI/IO,I[I/I‘IHOCTB 3anpamrBaeMbix 3HaueHuil. Ecau atpuOyT He yka3aH, paBeH
——— 0 unu MeHblIe YeM pealibHas MePHOMIHOCTD apXUBA, TO 3HAYCHHS OoyayT
BO3BPAIIATHCS C PEaTbHON MEPUOANYHOCTHIO ApXUBA U 3HAYCHHUE TAHHOTO
per MEPUOIUYHOCTH o
MOy 9aeMEIX aTpulyTa yCTAaHOBUTCS B 3HAUCHUE peasibHOMN NepHOANHOCTH. Ecnn
SHAYCHL 3HaueHue aTpudyTa Oosblle peaabHOW NEPUOAUYHOCTH, TO 3HAUYCHUS apX1Ba
OyIyT yCpeaHSThCS K YKa3aHHOW MEPUOANYHOCTH.
VYka3bIBaeT y Kakoro apxuBaTopa 3amnpainnBarh 3HaueHus. Ecnu apxuBatop
HE yKa3aH, TO 3arnpoc OyAeT MPOU3BOJUTHCS TOCIEI0BATENBHO, C
MPUOPUTETHOCTHIO OT JIYUIIETo K XyAueMy. MimMs apxuBaropa, y KOTOpOro
MOJTyYeHBI 3HAUCHUS OYJEeT YKa3aHHO B JAHHOM aTpuOyTe TPU BO3BpaTe
YcTraHoBka u pe3ynbrara. Ecnu apxuBaTop 715 JaHHOTO MapaMeTpa He YCTAaHOBIIEH WIIH
arch  koHTpOIB TaKOTO apXuBaTopa HET, TO 3HaYEHUI TaHHOro aTpudyTa Oyner oOHyneHo. B
apXuBaTOpa apXuBa CJlydyae BHIIOJHEHHE 3apoca ePECEKaroIero HECKOJIbKO apXUBaTOPOB
BBITIOJHSETCSI 00pabOTKa TOJNIBKO MEPBOTO apXHUBATOPa C YKa3aHHUEM €ro
UMEHH M Pa3MEPHOCTH B COOTBETCTBYIOMMX arpubyTax. J{ms 3ampoca
JAHHBIX MOCJIEIYIOIINX apXUBATOPOB 3aMPOC MOBTOPSETCS OTTAJIKUBAACH OT
Pa3MEpHOCTH IPEIbIAYIIETO 3anpoca.
VYkaszbiBaercs opMa B KOTOPOH KeIaTeIbHO MOJIyJaTh TaHHBIC apXHBa.
[IpenycmaTpuBaroTCs cneayrouue pexnumbl/popmbl iepesadun JaHHBIX
apXMUBOB:
0 — IIpocTas 3anMCh: OJJHO 3HAYEHHUE — OJIHA CTPOKA, 0e3 YIIaKOBKU
CMEKHBIX 3HaUCHUU. B cilyyae apxuBa CTpOK, 3HaYCHHUS KOJUPYIOTCS
Ha MpeMET UCKIIIOUEHHUSI CUMBOJIOB MepeBoja cTpoku. [Tpumep
(hopMBI 3amucH:
34.5678
23.6543
VYcraHoBKa U 65.8754
mode KOHTPOJB pexiMa 34.6523
TCPCAAHI HATHDIX 1 — YnakoBaHHasl 3aMKCh MO MPUHIUITY CBOPAYUBAHUS CMEKHBIX
apxuBa . PHHIIILY CBOD
3HAYCHUM: OJTHO 3HAYCHHUE — OHA 3anmuch. [lepes KaxapIM 3HAUCHHEM
yKa3bIBAETCS €T0 MO3ULIMOHHBINA HOMED, OTACTIEHHBINA TPOOEIOM:
0 34.5678
1 23.6543
4 65.8754
6 34.6523
2 — MaccuB OMHapHBIX, HE YITAKOBAHHBIX 3HAUEHUH, KOJIUPOBAHHBII
Mime Base64. He MokeT ObITh MCTIOJIB30BAH JJISI CTPOKOBBIX
apXUBOB.
VYcranoBka N .
VYka3bIBaeT ¢ KaKoi TOYHOCTHIO MepeiaBaTh JaHHbIC 3HAUCHUN
real pr TouHOCTH Wy oy e
cc BeIECTBEHHBIX BELIECTBEHHOI'0 TUMa, B pexxume “0” u “1”. [lo ymomyaHuio 3Ta TOUHOCTh
COCTaBIIsieT 6 3HaYAIIUX [UPP.
qucen
¥YcranoBka .
round HpoLcHTa Yka3bIBaeT MPOLIEHT OKPYTJICHUS CMEKHBIX YUCIOBBIX 3HAUCHUM, TS
perc pexuma “17.
OKPYTJICHHS
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19. API moayJieit MOAYJIbHBIX MOJACUCTEM

Monymu B cucreme OpenSCADA peanusyrorcs B Buae paszzaenseMbix Oubmmorek. Kak yxke panee
YIOMHHAJIOCh, OJTHA TaKas OMOJIMOTEKa MOXKET COAepKaTh MHOXKeCTBO Moayiel moacucteM OpenSCADA,
(haKkTUYEeCKH BBICTYIAs B POJIM KOHTEHHEpa.

[lepBpiM maroM npu mnojxiatodeHuu paszzaenseMbix (SO — shared object) Oubnuotek sBisercs
HNOJKIIoUeHNe (QYHKIMH MHUIMaNU3auud. OTH (QYHKIHMU JOJDKHBI OBITH ONpeseieHbl Kak oOblyHble “C”
byHKIMY, [UTS UCKITFOUEHHS HCKaXeHHsT nMeH (QyHKIHA. OOBIYHO 3TO /IeTaeTCs CIEAYIOINUM 00pa3oM:

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

DYHKIHUH VIS padoThI ¢ pa3/iesisieMoii OUOIHOTEKOI:
TModule::SAt module( int n_mod ),

OyHKIMSA TMpefHa3HAueHA I TOCJIEOBAaTEIbHOTO  OMpoca HWHGPOPMALMU O MOJIYJSX,
conepxkauxca B SO Oubnumoreke. [lapamerp <n mod> yka3piBaeT Ha MOPSAIKOBBIM HOMEP
3ampammBaeMoro MOIYJIS 1 IOJDKEH IepeOupaThCcsl HaunHas ¢ Hylsl. B ciydae OTCyTCTBUS MOIYJIS C
JAHHBIM HJCHTU(UKATOPOM (YHKIHS JOJDKHA BO3BPAIIATh CTPYKTYPY C MMEHEM MOAYIIS HYJIEBOU
JUTUHBI, YTO U CIY>KUT OKOHYaHUEM Ipoliecca CKaHWPOBAHUSI.

TModule *attach( const TModule::SAt &AtMod, const string &source );
[MoaxmovyeHue K yKa3aHHOMY MO/IYIIIO.

[TpakTiuecku Bce QyHKIMU U JaHHBIE CHUCTeMbI cBeleHbl B API-cucrembl, onmuchiBaeMOro B JaHHOM
nokyMmeHTe. OfHAKO JUIS YIPOIIEHUS W YCKOPEHHS TpoIllecca HAKMCAHUS MOIYJICH OCHOBHBIC (DYHKIIMU
nepeonpeensieMble B MOIyJIsIX PUBEEHBI B Tabnuie 22.

API cucrembr OpenSCADA 76



Tabmuna 22. OcHOBHBIC (DYHKITUH, UCIIOIB3YIOIMINUECS TP CO3JJaHIH MOIYJICH
Oo6uree API monyJieii (TModule):
ATpubyThHI

string mld; — VInenTudukatop MOIyIIA.
string mName, — VIMsa Monynsi.

string mDescr; — OnucaHue MOaysl.
string mType;
string mVers; — Bepcus monyis.

string mAutor;, — ABTOp MOIYJIS.

string mLicense;, — JInueH3ust MOJyJIsl.

string mSource; — VICTOUHUK/TIPOMCXOKIEHUE MOTYJISI.

MeTtoanl

virtual void load (); — 3arpy3ka MoyJs.

virtual void save (' ); — CoxpaHeHHE MOJTYJIS.

virtual void modStart( ); — 3anmyck Moayns.

virtual void modStop( ); — OCTaHOB MOYJIS.

virtual void modlnfo( vector<string> &list ); — Cnrcok JOCTYITHBIX 3JIEMEHTOB WH(OPMAITUH O
monyie. [IpexycMoTpens! cienyromue HHGOPMAITMOHHBIE YJIEMEHTHI:

Modul — unentudukarop moayis; Name — JIoKalIU30BaHHOE UMsI MOAYJs; Type — Tun Motys;
Source — ucToyHMK MOYJIs (KOHTEHHEp); Version — Bepcus MOIyisi; Autors — aBTopa MOIYJIS,
Descript — onmcanue moayist; License — numeH3us MOIyJIsl.

virtual string modlInfo( const string &name ); — 3anpoc yKa3aHHOTO JJIEMEHTa HHPOPMAIIUH.
void postEnable( int flag ); — Iloaxirouenue MOIyisl K JUHAMHYECKOMY JIEPEBY OOBEKTOB.

void modFuncReg( ExpFunc *func ); — Peructpanus SKCopTupyeMon (QpyHKITHH.

API monayJieii noacucremsl “bJ1”.

Tun B/l (moromok ot TTipBD):

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

BI[ (moromok ot TBD):

* virtual void enable( ); — Bxirouenue B/I.
virtual void disable( ); — Otxmouenue b/1.

virtual void save_ (' ); — Coxpanenue b/I.

virtual void allowList( vector<string> &list ); — llepeuyenn Tabnui B BJI.

virtual void sqlReq( const string &req, vector< vector<string> > *tbl = NULL ); — O0cnyXuBaHue
SQL-3ampocos. s b/l mogaepxkuBaronmx SQL-3anmpochl.

virtual TTable *openTable( const string &table, bool create ); — OTKpBITB/CO31aTh TAOIHILY.

Tadoauua (moromok ot TTable):

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

virtual bool fieldSeek( int row, TConfig &cfg ); — IlocnenoBaTenbHOE€ CKAHUPOBAHKE 3AMUCEH TAOIUIIBI.
virtual void fieldGet( TConfig &cfg ); — llonyuenue yka3aHHOU 3aIHCH.

virtual void fieldSet( TConfig &cfg ); — YcTaHOBKa yKa3aHHOU 3aIUCH.

virtual void fieldDel( TConfig &cfg ); — Y nanenue yka3aHHOU 3aIlvCH.

API moayJei moacucremnl “C00p JaHHBIX”.
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Tun xontposepa (moromok ot TTipDAQ):

* virtual void compileFuncLangs( vector<string> &Is ); — llepedeHb S3BIKOB MOJIB30BATEIHCKOTO
MIPOrPaMMHUPOBAHHUS, TTOEPKUBAEMBIX MOTIYIIEM.

* virtual string compileFunc( const string &lang, TFunction &fnc_cfg, const string &prog text ); —
Komnunsmmst moib30BaTENbCKOM  TPOLEAYPhl W CO3/aHUS OOBEKTa HCIOMHEHUsS (QYHKIUHM s
YKa3aHHOTO S13bIKa TIOJIb30BATEIBCKOTO MPOTPAMMHPOBAHHSL.

* virtual bool redntAllow( ); — Tlpu3Hak NoAIEPKKH MEXaHU3MOB PE3EPBUPOBAHUS MOTyJIeM. JlommkeH
MIPOCTO MEPEOTPEIeATHCS ¥ BO3BpaIIaTh true.

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

KonTpoJuiep (moromoxk ot TController):

* virtual void load (' ); — 3arpy3ka KOHTpoJLIEpa.

* virtual void save_ (' ); — CoxpaHeHHE KOHTPOJIEpa.

* virtual void start (); — 3ammyck KOHTpoJuIepa.

* virtual void stop ('), — OcTaHOB KOHTpOJILIEpa.

* virtual void enable (); — Bxitouenue KOHTpoJIIEpa.

* virtual void disable (); — OTKk04eHHnEe KOHTpOJIIEpa.

* virtual void redntDataUpdate( bool firstArchiveSync = false ); — BoITIoOIHEHUE OTIEpAINH ITOTYICHUS
JaHHBIX W3 PE3CPBHOW CTaHIMU. BBI3pIBaeTCS aBTOMATHYECKH 3aJadeid OOCITY)KMBAHUS CXEMBbI
pe3epBUPOBaHUS M TEpe] 3alyCKOM JUIsl CHUHXPOHHU3AIMH apXHWBOB, C YCTAHOBJIECHHBIM MapamMeTpoOM
<firstArchiveSync>.

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

ITapameTtp konTpoiepa (moTtoMok oT TParamContr):

virtual void enable( ); — BxIto4nTh napamerp.
virtual void disable( ); — OTKJIIOYUTH TapaMeTp.
virtual void load (); — 3arpy3ka napameTtpa.
virtual void save (' ); — CoxpaHeHue mapameTpa.

API monyJieil moacucreMbl «ApXUBBI».

Tun apxusaropa (moromok ot TTipArchivator):

virtual TMArchivator *AMess(const string &id, const string &db ); — Co3nanue apxuBaropa
COOOIIIEHUI.
virtual TVArchivator *4AVal(const string &id, const string &db ); — Co3anue apxuBaTopa 3Ha4EeHUH.

Apxusatop coodmeHnuii (moromok ot TMArchivator):

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

virtual void save_ (' ); — CoxpaHeHue apxuBaTopa.

void start(); — CtapT apXxuBaTopa.

virtual void stop( ); — OcTaHOB apXuBaTOpAa.

virtual time_t begin(' ); — Hadano naHHBIX B apXUBaTOPE.

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

virtual void put( vector<TMess::SRec> &mess ); — Ilepenath COOOIICHIE apXUBATODY.

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 COOOIIEHUE U3 APXUBATOPA.

Apxusatop 3Ha4eHuii (moromok ot TVArchivator):

virtual void setValPeriod( double per ); — Y cTaHOBUTb NMEPUOAMYHOCTH 3HAUCHUH apXHBATOPA.
virtual void setArchPeriod( int per ); — Y CTaHOBUTb NEPUOJUYHOCTH ApXUBUPOBAHUSL.

virtual void load (); — 3arpy3utb apxuBartop.

virtual void save (' ); — CoXpaHUTb apXUBaTOP.

virtual void start( ); — 3amyCTUTb apXUBaTOP.

virtual void stop( bool full del = false ); — OcTaHOBUTBH apXUBATOP, C BO3MOXHOCTBIO ITOJIHOTO
yIaneHus, eciu yctaHoBieH <full del>.

virtual TVArchEl *getArchEl( TVArchive &arch ); — llonydenne apxuBa <arch> 00CITy>KUBaeMOTO
apXUBATOPOM.
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ApXUBHBII 3J1eMeHT 3Ha4yeHnil (moroMok otT TVArchEl):
* virtual void fullErase( ); — IlonHOe ynajaeHue 4acTH apXxuBa B apXHBaTOPE.
* virtual long long end(' ); — Bpemst okoHYaHUsI apX1Ba B apXUBATOPE.
* virtual long long begin( ); — Bpems Hauana apxuBa B apXuBaTope.
* virtual TVariant getValProc( long long *tm, bool up_ord ); — ®@ynkuus oOpabOTKH 3ampoca 0JTHOTO
3HAYEHUS U3 apXUBa.
* virtual void getValProc( TValBuf &buf, long long beg, long long end ); — DyHK1UA 00pabOTKU
3arpoca MOJIyJIeM Ha MOTy4YeHHUe TaHHBIX.
* virtual void setValProc( TValBuf &buf, long long beg, long long end ); — ®yHKuus 00pabOTKH
3arpoca MOJIyJIEeM Ha yCTaHOBKY JaHHBIX.

API monyJieit noacucremsl «IIporokosabn».

IIporoxoJ (moromok ot TProtocol):
* virtual void outMess( XMLNode &io, TTransportOut &tro ); — Ilepenaua nanusix B nepese XML
<in> yJIal€HHON CUCTEME MOCPEICTBOM TPAHCIIOPTA <{70> W TEKYILETO UCXOASUIETO MPOTOKOA.
* virtual TProtocolln *in _open( const string &name ) — OTKPBITB/CO31aTh BXOTHOU MPOTOKOJI.
BxoaHoii npotoxoJ1 (moromok ot TProtocolln):

* virtual bool mess( const string &request, string &answer, const string &sender ); — Ilepenaua
HECTPYKTYPUPOBAHHOTO COOOIIEHUS B IPOTOKO.

API monyneii noncucremsl «TpancnopTe».

Tun Tpancnopra (moromok ot TTipTransport):

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

* virtual TTransportOut *Qut( const string &name, const string &db ); — Co31aTb/OTKPBITb HOBBIN
CUCXOIAIINI TPAHCIIOPT.

Bxoasimquii tpancnopt (moromok ot TTransportin):
* virtual string getStatus( ); — Cratyc unteppeiica.

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

* virtual void stop(); — OcTaHOB TpaHCHIOPTA.

Hcxoasmmii tpancnopt (moromok ot TTransportOut):
* virtual string getStatus( ); — Cratyc uaTepdeiica.
* virtual void start( ); — 3anyck 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 ); — OrtnpaBka JaHHBIX 4Yepe3 TPaHCIOPT. Bpems oxumanus <time> COCIUHEHUS
YKa3bIBae€TCs B MMIHUCEKyHIaX. <noRes> wuCHoiap3yeTcss MPOTOKOJAMU i  MOHOMOJBHOIO
OOKMpPOBaHUsI TpPAaHCIOPTAa Ha BpeMsi PabOTBl ¢ HUM U HCKIIOYEHUS COOCTBEHHOW OIIOKMPOBKHU
byHKIHMEH.

API moayaei moacucrembl «Ilonb3oBarenabckue nHTepdeicbn).
IMoan3oBaTteasckuii uHTepdeiic (moromok ot TUI): He conepkut cnennduueckux GyHKImii!
API mony.ieii moacucremol «CrneunanabHbie”.

CneuunanbHble (moToMok ot TSpecial): He conepxur cienmduuecknx GhyHKImiA!
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20. OTnagka u tecrupoBanue npoekra OpenSCADA

JList KOHTpOJI 32 Ka4eCTBOM KOJa U MPOBEPKH PabOTOCIOCOOHOCTH PA3IUYHBIX YYaCTKOB CHCTEMBI
MUIIYTCSl CHEIUAIbHbIE MOJYJIM, BBIMOJHAIONIME MPOLEAYpPY TECTUPOBAHUS C BbLAaYel MPOTOKOJA
TeCTHUpOBaHUS. JlaHHBIE MOIYTM HEOOXOIMMO BBIMOJIHATH IIOCIE 3aBEpIICHUS pPabOThl HaA JTHOOBIM
Y4acTKOM IPOEKTa.
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21. IIpaBuaa opopMJieHUSI 1 KOMMEHTUPOBAHUSA MCXOAHBIX
TeKCcTOB OpenSCADA u ero moayJieu

[Tpu Hanucanuu u opopmiieHnu UCXOoAHbIX TeKcToB cucteMbl OpenSCADA u ero mozyseit Heo6X0aUMO
NPUICP)KUBATHCS CIACAYIOIUX MTPABUIL:
OTCTYH MEXIY YPOBHSIMH BIIOKEHHA: 4 CHMBOJIA;
« @urypHble CKOOKH OTKpPBITHS M 3aKPbITHS JIOJKHBI PACIOJAraThCsl B OTJENbHBIX CTPOKax Ha
YPOBHE HPEIBIAYIIETO TEKCTa;
+  BO3MOXXHO HallMCaHHUE BIOKEHUI B OJHOM CTPOKE C MPEABIAYLIIM YPOBHEM BIIOKEHHMS, B Cllydyae
MIOBBIIIEHUS YUTAOCIBHOCTH KOJIa;
*  paccTosHHE MEX]ly ONHCAHMsIMH (DYHKIMI HE MEHEEe OHOTO CHMBOJIA;
* paccTOsSHHME€ MEXIY OIpelesIeHHeM MNEPEeMEHHbIX M TEKCTOM IpOrpaMMbl HE MEHEe OIHOI0
CHMBOJIA;
« JIOIyCKaeTcs ONpeJieieHue MEPEMEHHBIX B TEKCTE NPH COXPAHEHUH YUTA0EIbHOCTH;
- u30eratp AnuHBI cTpoku 6osee 100 cuMBOIIOB;
+ KOMaHJBI TPETpoIeccopa pacmojaraTh Ha IEPBOM YPOBHE BHE 3aBHCHMOCTH OT TEKYILIETO
YPOBHS TEKCTa;
« s popMaTHPOBAHUS UCXOTHOTO TEKCTA HACIEAOBAHHOTO Y APYTHX CBOOOTHBIX MPHUIIOKCHUN U
IIPUMEPOB PEKOMEHIYETCs UCIIONIb30BaTh YTUIINTY:
indent -bli0 -i4 -1100 -npsl -npcs -prs -nsaf -nsai -ts8 <filename>.

[IpaBuia koMMeHTHpOBaHUS UCXOAHBIX TEKCTOB OpenSCADA:
- 00s3aTeTbHOMY KOMMEHTHPOBAHHIO U TIIATEILHOMY OTHCAHUS MOAJNEKAT OOBSBICHHUS KIaCcCOB;
- 00BIBIECHUSI H}’6J'II/I‘IHBIX METOO0B KJIaCCOB  TOJIXKHBI OLITH TIIATCJIBHO OITNCaHbI C
WHAWBUAYAIbHBIM OMHUCAHUEM KaXJI0TO apaMeTpa;
o O6’b$IBJICHI/I$I Hy6JII/I‘~IHBIX anI/I6YTOB TaKXeE HGO6XOIII/IMO THIATCIIBHO KOMMCHTUPOBATD,
« TeKCT (PyHKUMH HE HYXIalTCid B THIATEIbHOM KOMMEHTHPOBAHHH, OJHAKO HESIBHBIE MeECTa
JKCJIIATCIIbHO KOMMCHTUPOBATD.
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22. YciaoBHBIE 0003HAYEHHUS 10 TEKCTY U B HCXOTHUKAX
7777 — coMHEHHE B 11€71€CO00Pa3HOCTH IaHHOTO Y4acTKa,;
?1?! — y4acTOK HE MOJHOCThIO PEATU30BaH;

"' — ygactok TpeOyeT nmepeocMbICICHUSI.
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