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BBenenmue.

JlaHHBIIT ~TOKYMEHT SBJSIETCS OmucaHueM '"open source" MpoeKkTa CUCTEMbl HMEHYEeMOM
"OpenSCADA". OpenSCADA mnpencrasisier coboir oTkpbiTyio SCADA cucreMy, HOCTPOEHHYIO IO
MPUHIIAIIAM MOJIYJIbHOCTH, MHOTOTIAT(OPMEHHOCTH U MacIITAOUPyEeMOCTH.

B kadecTBe MOJMTHKH pa3padOTKW JaHHOW CHCTEMBI BBIOpaHBI "open source" MpHHUIUIBL. BwIOOp
JTAHHOM TOJMTUKU ONpeAessieTcs HeOOXOAUMOCThIO CO3/IaHHsl OTKPBITOM, HAAEXKHONH M OOLIENOCTYIHOM
SCADA cucremsl. JlaHHas TMOJUTHKA IO3BOJIIET NMPUBJEYb K pa3pabOTKe, TECTHPOBAHUIO, PA3BUTHIO,
PacHpOCTPAHEHUIO U UCTIOIB30BAHHUIO MPOIYKTa 3HAYUTENFHOE KOJIMYECTBO Pa3pabOTINKOB, SHTY3HACTOB
U JIpYTHUX 3aMHTEPECOBAHHBIX JIMI] ¢ MUHUMHU3ALKUEH U pacnpeeneHneM (UHaAHCOBBIX 3aTpar.

Cucrema OpenSCADA mnpennasHadeHa s cOopa, apXWBUPOBAHHS, BH3YyalIM3allud WH(OpPMALNH,
BBbIJIJaUM YIPABISAIOMIMX BO3JACHCTBUIN, a Takke APYrMX POJACTBEHHBIX OINEpalui, XapaKTepHBIX JUIs
nonHo¢pyHkunonanbHoit SCADA cucremsbl. brnaronaps BICOKOMY YpOBHIO aOCTpakUIMU U MOIYJIbHOCTH
cUCTEéMa MOXKET MCII0JIb30BaThCsl BO MHOTUX CMEXHBIX 00JIACTSIX.

Cucrema OpenSCADA MokeT IpUMEHSATHCS:
* Ha MPOMBIIUIEHHBIX 00BbEKTaX B KauecTBe NoaHopyHKInoHaNbHOM SCADA cuctemsl;
+ BO BCcTpauBaeMbIX (embeded) cuctemax B KauecTBE Cpejbl UCIIOJHEHUS B TOM YHCIE BHYTPU
PLC (mporpaMMupyeMBbIX JJOTHUECKUX KOHTPOJUIEPax);
« N7 TOCTPOEHMS pa3IM4YHBIX MoJenell (TEeXHOJIOIMYEeCKMX, XMMUYECKHX, (U3UUYECKUX,
ANEKTPUYECKUX ITPOLIECCOB);
- Ha TIEPCOHAIBHBIX KOMIIBIOTEpAX, CepBepax MW Kiactepax s cobopa, o00paboOTKH,
NIPEJCTAaBICHUS U apXUBALUU UH(OPMAIIH O CUCTEME U €€ OKPYKEHHH.

B kauecTtBe 06a30B0ii (XOCTOBOI) OMEPAIMOHHONW CUCTEMBI ISl pa3padOTKU U MCIIOIB30BaHUS BHIOpaHa
OC Linux, koTopast SBISETCS ONTUMAILHBIM PEIICHUEM B BOIIPOCAX:

+ HaaéxkHocTU (O0MbIIas A0S cepBEepoB U KiacTepoB padoraer Ha GNU/Linux);
+ THOKOCTH/MacmTabMpPyeMOCTH (BBHUIY CBOEH OTKPBITOCTH W MOIYJIBHOCTH IO3BOJISIET CTPOUTH
pelIeHus o Troobie TpeOOBaHNs);
 goctynHocTH (Onaromapst nunieH3u GPL sBisieTcss MOJHOCTBIO CBOOOIHON CHUCTEMOM, a TpH
BBICOKOW KBaJTU(UKAIIMU TIOJIH30BATENS U OCCIUIATHOK);
*  TIOMYJISIPHOCTH, Pa3BUTOCTH, MOJJIEPKKE, PACIIPOCTPAHEHHOCTH (CHCTEMa aKTHBHO Pa3BUBACTCS
MHOKECTBOM JHTY3UACTOB, (PUPM U TOCYJapCTBEHHBIMH YUPEKICHUSIMH BO BCEM MHUpE, MOJTy4aeT
Bc€ OOJBIIYIO MOAIEPKKY Ha MOJIH30BATEICKOM U KOPIIOPATUBHOM PHIHKE, aKTUBHO BHEIIPSICTCS B
TOCYJapCTBEHHBIE CTPYKTYPHI Pa3IIUUHBIX CTPAH).

[TockonbKy MpOEKT pa3pabaThiBacTCs M peaTn3yeTcs MO MPUHIUIAM MHOTOIIATGOPMEHHOCTH, TO HE
COCTAaBJISIET MPOOJIEMBI TOPTUPOBATH ero Ha apyrue OC, 4To B TajgbHEHIIIEM U TUTAHUPYETCS.

Cepouem cucteMbl SBIS€TCS MOAYJIbHOE sApo. M B 3aBUCMMOCTH OT TOro, Kakue MOJIYyJIH
MOJKJTFOUEHBI, CHCTEMa MOKET BBICTYIATh KaK B POJIM PA3IUYHBIX CEPBEPOB, TaK U B POJIH Pa3HOOOPA3HBIX
KJIMEHTOB, a TaKXe COBMELIaTh 3TH (PYHKUMU B OJHOW MporpaMme. DTO TMO3BOJSET pealr30BbIBATH
KJIMEHT-cepBepHyto apxuTekTypy SCADA cucrtembl Ha 6a3e OJHUX M TeX K€ KOMIIOHEHTOB/MOIYJEH,
SKOHOMS TpU H3TOM MAUIMHHYIO @aMsiTh, JUCKOBOE IPOCTPAHCTBO, a TaKXKe IIEHHOE BpeMs
MIPOTrPaMMHUCTOB.

CepBepHble KOHGUTYpaIi CHCTEMBI MpeIHa3HAUYEHBI I cOopa, 0OpabOTKH, BBIJAYM BO3ICHCTBUH,
apXMBHPOBAHUS, IPOTOKOJIUPOBAHHS MH(POPMALIUKN OT Pa3IMYHbIX UCTOYHHUKOB, a TAKXKe IPEAOCTABICHUS
stoil mHpopmanuu kmueHtam (UI, GUI, TUI ..). MoaynpHas apXUTEKTypa MO3BOJSIET pPacIIUpPSTh
(GYHKIMOHAIBHOCTB cepBepa 03 ero neperpysKu.

Knuenrckue KOHQUrypaluu MOTYT CTPOMTBCS HAa OCHOBE pAa3JIMYHBIX Trpaduyeckux OuOIMOTEeK
(GUI/TUI ToolKits), kak HCTIONB3YS SIIPO MPOTPaMMBI B €0 MOy TH (IyTéM fnobasneHus k Hemy Ul-user
interface MOJTyJis), Tak U B KAYECTBE CAMOCTOSATEIILHOTO MPUIIOKEHUs, moAkrouas sapo OpenSCADA kak
ONOIHOTEKY.

Bo3MmoxxHOCTh THOKOW KOHPUIypallMd CHCTEMbI MO3BOJIIET CTPOUTH PEIICHHS TO0J KOHKpPETHBIE
TpeOoBaHUS HAIEKHOCTH, PYHKIIMOHAIBHOCTH U Pa3Mephl CUCTEMBI.
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1. ®yHKIIMM CHCTEMBI.

ra ™y
e —
QpenSCADA DBF, MySQL, SQLite, FireBird, PostgreSaL Jaglal-tgﬂlalc
Mﬂfﬂ' oc alc
yau A LogicLew
¥ N SNIVP
Sﬂscgﬁts ModBus
TpaHcnopThl DAGGate
Serial P : 5/ C0OP AaHHEX - System
HTTF DiamondBoards
ModBus Siemens
OPCUA & DCON
SelfSystem TpaHcnopTHele Yrpaen eHne ADXHBL) ICP_DAS
UserProtocol NpoTOKOM bl MOy AMK P S@ﬂ;r&dﬂlﬂd
“arc —roi
‘u’isinng \ FSArch
QT Starter y Sl DBArch
VCAENgine | HTep M@ enCEl A LA
Wethg B None3oBaTendq DESUNadLHOLTE CHELI,HEHI::HI::IE S}_I'STEFHTESTS
e ELbeYS
=} 151001
| WebUser | | OpenSCADA sdpo | FLibMath
b A

Puc. 1. Bnounas cxema cucmemor OpenSCADA

1.1. MoayabHOCTD.

Jnst mpunanus THOKOCTH M BBICOKOM cTeneHu macmTtabupyemoctu cuctema OpenSCADA moctpoena
M0 MOJYJIbBHOMY TPHUHIMIY. TecHas WUHTErpamus MOAYJIEH C SIpOM YIydIiaeT CTaOMIbHOCTh CUCTEMBI B
1esIoM, Oyrarogapsi IOBTOPHOMY HCIIOJIB30BAaHHIO OTJIAKEHHOTO Kojaa. OHAKO caM TMporecc pa3paboTKH
cooctBenHoro koma moxpyneir OpenSCADA HakimagsiBaeT OOJIBIIYIO OTBETCTBEHHOCTH, BO3MOXHBIC
OMMOKA BBOAAT DIIEMEHT HECTAOMJIBHOCTH B CHCTEMYy. BO3MOKHOCTH CO3JaHHS paclpeneéHHBIX
KOH(UTYpALHA CTIIaXKUBAET 3Ty OMACHOCTb.

Mopaymu cuctembpl OpenSCADA XxpansaTcs B AMHaMUYECKuX OmOmmorekax. Kaxmas muHamuueckas
OnOIMOTEKa MOXKET COJIep’KaTh MHOXKECTBO MOAYJEH pa3audHOro Tuma. HamonmHeHHe ITuHAMHYECKHX
OMONMMOTEK MOIYISIMH ompeaensercss (yHKIMOHATBHON CBA3HOCTBIO caMHUX MoAynel. J[nHamudeckue
OMOIMOTEKU JOMYCKAIOT FOPSYYI0 3aMEHY, UYTO MO3BOJIAET B Ipolecce (PyHKIMOHUPOBAHUS IPOU3BOIUTH
OOHOBJICHME OTAEIBHBIX YacTel cucTeMbl. MeTox XpaHeHHs KojJa MOAyJIeH B JAUHAMHUYECKUX
O6ubnmorekax sBisgercs OCHOBHbIM s cucreMbl OpenSCADA, 1OCKOIbKY TOAJIEPKUBAETCS
NPaKTUYECKU BCEMHM COBpeMEHHBbIMHU onepalMoHHbIMH cucteMamMu(OC). OgHako 3TO HE HCKIIOYaeT
BO3MOXXHOCTH Pa3pabOTKH APYTHX METOJIOB XPAHEHHsSI KOJa MOJTYJICH.

Ha ocHoBe monyneit peanu3oBanbl cienyromue GyHKInoHanbHbie yactu cucteMbl OpenSCADA:
+ 0a3bl JaHHBIX;
+ apxuBHI (COOOIIECHNI U 3HAYCHHI );
+ TMPOTOKOJIBI KOMMYHHUKAITMOHHBIX HHTEP(]EICOB;
+  KOMMYHHKAITMOHHBIC HHTEP(EHCHI, TPAHCTIOPTHI;
+ HCTOYHUKHU JAHHBIX U COOP aHHBIX;
- unTepdeiicer monw3oBatens (GUI, TUI, WebGUI, speach, signal ... .);
+ JIONOJIHUTEIBHBIC MOJYJIH, CIICIIUATIbHBIE.

VipaBneHne MOAYISAMH OCYLIECTBIISIETCS MOACUCTEMOHN «YIIpaBleHHE MOAYISAMH». DYHKUHUIMU
HOJICUCTEMBI SBISCTCA: MOJAKIIOYEHUE, OTKIIOUYEHUE, OOHOBIEHUE MOJYNIEH, a TaKkKe JPyrue onepanu,
CBSI3aHHBIE C MOJYJISIMH U OMOIMOTEKaMU MOJYJIEH.
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1.2. IloacucremMsol.

ApxutektypHo cucrema OpenSCADA nenutcst Ha mojacucteMsl. [loncucteMbl MOTYT OBITH JBYX
TUIOB: OOBIYHBIE M MOJYJIbHble. MOAyJIbHBIE MOACUCTEMBI OOJIAZJAI0T CBOWCTBOM pacIIUpPEHUs
nocpeAcTsoM Moayiel. Kaxpaas mMonynbHas HOJACUCTEMA MOXET COAEpXkKaTb MHOXKECTBO MOJYJBHBIX
o0wvexToB. Hampumep, MmonynbHas nojacuctema «ba3pl JaHHBIX» COAEPKUT MOIYJIbHBIE OOBEKTHI THIIOB
0a3 1aHHbIX. MOyNBHBINA OOBEKT SBISETCS KOPHEM BHYTPH MOMIYIIA.

Bcero cucrema OpenSCADA conepxut 9 moAcuCTeM U3 HUX 7 TOJACUCTEM SIBIISFOTCS MOTYJIbHBIMU. 9
nojacucteM cucteMbl OpenSCADA siBisitoTCs 6a30BBIMH M MPUCYTCTBYIOT B JIF000M KoHpurypamuu. K
cnucKy 9 moncucreM MOTYyT J00aBISTbCS HOBBIE IOJACHUCTEMBI mocpeacTBoM Mmoayieil. Iloxcuctemsr
cuctembl OpenSCADA:

« ApxuBbl (MOyJIbHAS).

- ba3bl nanHBIX (MOYyIBHAS).

- be3onacHOCTb.

- Hurepdeiicel momp3oBartenst (MOIyIbHAS).
-+ VYnpapineHue MOIYJISIMU.

« COop maHHBIX (MOTyTBHAS).
 TpaHcnopTHbIE TPOTOKOIBI (MOTYJIbHAS).
- CneuuanbHble (MOIyIbHAS).

« TpancnopTsl (MOyJIbHASA).

1.3. PLC u apyrue ucTOYHMKH AUHAMUYecKuX AaHHBbIX. [loacucrema "Coop
JTAHHBIX'".

Jlis obecnieueHust MOJAEPKKM HMCTOYHMKOB JIMHAMUYECKMX JaHHbBIX, Oyab To PLC-koHTpomepsl,
wiatel Y CO, BUpTyanbHble UCTOYHUKH U T.J., IpeJHa3HaueHa nojcucreMa «Coop AaHHbIX». B QyHKIMM
3TOM MOJCHUCTEMBl BXOAMUT MPENOCTABICHUE TIOJYYEHHBIX MJAHHBIX B CTPYKTYpPUPOBAaHHOM BHJE H
o0ecrieyeHre yrpaBaeHHst STUMU JaHHBIMU, HAITPUMEP, MOIU(PHUKAINS JaHHBIX.

[Toncucrema «COOp AaHHBIX» ABISAETCA MOAYJIBHON U, KaK CIEICTBHUE, COAEPKUT MOILYIbHbIE O0BEKTHI
TUIOB HMCTOYHUKOB JMHAMHUYECKUX HaHHBIX. Hampumep, Ha okTs6ps 2007r, cucrema OpenSCADA
MOJICPKUBAET CIEAYIOLIUE TUIIBI HCTOYHUKOB JTAHHBIX:

« IInarer cbopa gansbix oT "Diamond systems".

-« COop mansbIx onepannoHHoM cuctemsl (OC).

+  by1o4HBII BEIYUCIHUTED.

- Brpruncnurens Ha Java-nioJJ0OHOM SI3BIKE.

- Tpancnoptép nanubeix nojcuctemsl "COop mansbix" ot omnoit OpenSCADA craHuuum K
JIPYTOM.

+ JlocTym K TIOTMYECKUM KOHTpOJUIepaM mocpencTBoM npotokoia "ModBUS".

« COop DaHHBIX CETEBBIX YCTPOUCTB MOCPEACTBOM MpoToKoIa SNMP.

+ HMcTounuk gaHHbIX jJorudeckoro ypoBHs cucteMbl OpenSCADA.

« JlocTynn K BBICOKOMHTEIICKTYaJIbHBIM JIOTHUECKUM KOHTpOJUIEpaM IOCPEACTBOM IPOTOKOJIA
MPI 1 xommyHukannonsoro npoueccopa CIFS0PB, ¢pupmsr Hilscher GMBH.

Ka>1<)11)11‘/'1 TUII HKWCTOYHHKA BBIIIOJIJHCH B BHAC OTACIBHOIO MOAYJIA, KOTOpBIfI MOYXeET OBITh
MOJKITFOYCH/OTKIFOUEeH. KaXIplii THI UCTOYHMKA MOXKET COJCpPXAaTh OTIEIbHbIC HMCTOYHHKH
(KOHTpOJLIEPHI).

OTnenbHO B3ATBIA KOHTPOJUIED MOJKET COAEPXKATh IIApaMeTpbl OIPEINENEHHBIX MOIYJIEM THIIOB.
Hanpumep, mapamerpbl aHaAJOrOBOTO THIA; OCHOBHOW HMH(poOpMaluel, KOTOPYI0 OHM IPEIOCTaBIISET,
ABIISIETCA 3HAYEHHME LIEJIOr0 WIM BeUIeCTBEHHOro Ttuma. CTPYKTypHO MapameTp HpeAcTaBisieT coOoi
CIHMCOK aTpuOyTOB, KOTOpBIE U coJepXar JaHHbEe. ATpUOYTHI MOTYT OBITh YETHIPEX 0a30BBIX THUIIOB:
CUMBOJIbHAs CTPOKA(TEKCT), LIE0€, BEIIECTBEHHOE U JJOTUYECKUM THUII.

CTpyKTyphl KOHTPOJUIEPOB, TIapaMEeTPOB M WX THIOB cojepkarcs B mojacucteme "COop maHHBIX", a
00BEKTHI MOYJICH BBITIONHSIOT UX 3aII0OJTHCHHE B COOTBETCTBUU C COOCTBEHHOU crielin(UKOM.

HcTouHNK NMUHAMHYECKUX MAHHBIX MOXET OBITh yNadEHHBIM, T.€. OBbITh MOJKIIOYEH Ha yIanEéHHOMN
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cucreme OpenSCADA. [lns cBsi3n ¢ TaKUMHU MCTOYHHMKAMM JIAHHBIX HCIOJB3YETCS TPAHCIOPTHBINA THUIT
KoHTposiepoB (Transporter). @yHKIMEW MaHHOTO THUMNA MCTOYHUKA JIAHHBIX SIBISIETCS OTpa)KEHUE
HMCTOYHUKOB JaHHbIX ynanéHHo OpenSCADA craHuy Ha JIOKAIbHYIO CTAHIIHUIO.

1.4. Ba3sl 1anubIx. [loagcucrema "ba3el 1aHHBIX"

Jns XpaHeHMsI JAaHHBIX CHCTEMBbI TIOBCEMECTHO HCHonb3yloTcst 6a3pl nanubix (B/I). B memsx
cUCTeMaTH3alluu JOCTyla M ympaBieHus Oa3zamu jgaHHbIX B cucteMe OpenSCADA mpenycmorpena
noncuctema "basel mawHBIX". s oOecmeuenuss mopmepkku  pasnuuHbix BJI/CYBJ] moncucrema
BBITIOJTHEHA MOAYJIBHOM.

B ponu MoayiapHBIX 00BEKTOB, COAEpIKALIMXCS B mojacucTeme, Boictynaer tun bJI/CYB/L, T.e. Mmomynb
nojcucTeMsl «ba3bl JaHHBIX» MPAKTUYECKH COAEPIKUT PEeATU3aLUI0 I0CTYyNa K onpenenéHHoMy Ty bJI.
Hanpumep, monynu: DBF, MySQL, SQLite.

Oo6wbekt Tuna bJI/CYB/l B cBOIO ouepenib COAEPKUT CIIUCOK 00bEKTOB 0TAeNbHBIX b/ nanHoro tuma, a
00bekT BJ] comepkuT cincok 00bEKTOB TabIHIl, KOTOPHIE M COJePIKAT TaHHBIE B TAOIMYHOM (opme.

ITpaktuecku Bce naHHble cucteMbl OpenSCADA xpanstcs B Toi unu nHoit bJI. MHcTpymeHnTapuit
CHUCTEMBI IO3BOJIIET JIETKO IEPEHOCHUTh JaHHble M3 oxHOro tuma bJl B Opyroi, W, Kak CIEACTBHE,
ontumanbHO moadupath TN bJl mox koHkperHyio oOmacte mpumeHeHus cuctembl OpenSCADA.
[Tepenoc nadopmarmu ¢ ogaor b/l B 1pyryro MoKeT ObITh BBITOTHEH ABYyMs crioco0amu. [lepBoiii — 3T0
u3MeHeHue aapeca paboueil B/ um coxpanenume Bcell cucTeMbl Ha HeE€, BTOPOH — 3TO MpsSIMOe
kornmpoBanue uHpopMmarmu Mmexay bJl. Kpome kommpoBanus mommepkuBaeTcsi W (QYHKIUS TPSIMOTO
pelaKTUpOBaHUs cofepxkuMoro tadbnui b1

Jnsa  opraHuzanMyM LEHTPAIUM30BAHHOIO JIOCTYNIA pACHpEACIIEHHOM CHUCTeMbl K eauHou bJ[
npeaycMaTpuBaroTcs aBa crocoba. [lepsriii 5T0 ucnonb3oBanue cereBbix CYBJI, manpumep, MySQL.
Bropoii croco6 3To ucrnonb3oBaHUe TpaHCHOpTHOro Tuna b/l Ha mokampHBIX cHcTeMax JUIs JA0CTyNa K
onnou nerrpainsHoit B/l (Ilmanupyercs.). @ynkuueit TpancnoptHoit B/l siBisieTcst mepecbuIKa 3apoCcoB K
b/l na ynanénnyro OpenSCADA cucremy.

JlaHHBIE MOTYT XpaHHUTHCS TaKkKe B KOHPHUrypamHMoHHOM aiine cuctembl. Peann3oBaH MexaHU3M
IOJIHOTO OTpa)keHust CTpykTypbl B/l Ha cTpykTypy KoH(urypaunmonHoro daitna. T.e. cranzapTHyro
KOH(HTypanuio MOXXHO pa3Meniarb B KOHPUrypaunoHHoMm ¢aitne. CyTh Takoro MexaHu3ma B TOM, YTO
JaHHbIE CHUCTEMBbl IO YMOJYaHUIO, Hampumep, npu crtapre ©6e3 b/l MoxHO onuchiBaTh B
KOHpUrypaunoHHoMm aiine. B nanpHelimeM 3TH naHHble MoryT nepeomnpenenarscsi B B/l. Kpome storo
JUISL CIy4yaeB HEBO3MOXKHOCTH 3amycka kakoi nubo bBbJl BooOme MOXXHO BcCe [JaHHBIE XPAaHUTh B
KOH(pHrypanroHHoM (aiise.

Jis noctyna k 0a3aMm JaHHBIX MCHOJB3yeTcss MexaHu3M peructpauuu bJl. 3apeructpupoBaHHBIE B
cucreme b/l moctymubl Bcem noacuctemam cucteMbl OpenSCADA 1 MOTYT UCIIOJIB30BATHCS B MIX padoTe.
bnaronaps sToMy MexaHH3MYy MOXXHO OOECIE€UHMTh paclpeiel€HOCTh XpaHeHHs AaHHbIX. Hampumep,
pa3iuuHble OMOJMOTEKHM MOTYT XpaHUTbCS U PACIPOCTPAHITHCS HE3aBUCHUMO, a MOAKIIOYEHUE
OuOIHOTEKN OYAET 3aKII0YaThCs B MPOCTOU perucrpanuu Hy>kHoit b1,

B nanbHelmem mianupyeTcs peanusanus 1yoauposanus b/l myTéM cBs3pIBaHMS 3aperMCTPUPOBAHHBIX
BJI. OTOoT MexaHu3M MO3BOJUT 3HAYMUTEIBHO MOBBICUTH HaA&xHOCTh cuctembl OpenSCADA B nenom
myTEM pe3epBUPOBAHMS MeXaHU3Ma xpaHeHus AaHHbIX. ([nanupyercs.)

1.5. Apxussl. Iloacucrema "ApxuBbi''.

Jlrobass SCADA cuctema mpenocTaBiisieT BO3MOXHOCTh ApXHWBHUPOBAHUS COOpPAaHHBIX [aHHBIX, T.€.
(dbopMupOBaHrE UCTOPUU U3MEHEHUS (IMHAMUKH) MTPOLECCOB. APXUBBI YCIIOBHO MOYKHO pa3JeNIUTh Ha JBa
THUIA: APXUBBI COOOLICHNUI 1 apXUBbI 3HAUCHUH.

Oco0OeHHOCTBI0O apXUBOB COOOLIECHUM SIBISETCS TO, YTO APXMBHUPYIOTCS TaK HA3bIBa€Mbl€ COOBITHS.
XapakTepHbIM TIPU3HAKOM COOBITHSI SIBISICTCS BPEMs BO3HMKHOBEHHUS JTOTO COOBITHA. ApPXHBEI
cooO0IeHni OOBIYHO UCIIONB3YIOTCS AJISl apXUBUPOBAHUS COOOIIEHHH B CHCTEME, T.€. BEAEHHE JIOTOB U
IPOTOKOJIOB. B 3aBUCHMOCTH OT HMCTOYHHMKA COOOIIEHHS MOTYT KJIACCH(HUIUPOBATHCS MO Pa3INIHBIM
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KkputepusM. Hanpumep, 3T0 MOryT OBITh NPOTOKOJIBI aBapUUWHBIX CHUTYallMil, MPOTOKOJBI JAECHCTBUN
OIIepaTOpPOB, MIPOTOKOJIBI COOEB CBSI3U U JP.

OcoOeHHOCThIO apXHWBOB 3HAYEHUM SBISETCS HUX MNEPUOAMYHOCTb, OINpeiAenseMas HTpPOMEXYTKOM
BPEMEHU MEXAY JIBYMsI CMEKHBIMU 3HAUEHUSMHU. APXUBBI 3HAUEHUIN NMPUMEHSIOTCS JJIs1 apXUBUPOBAHUS
HCTOPHUH HEINPEPBIBHBIX MPOLECCOB. 1I0CKONIBKY MPOIECC HENMPEPBIBHBIN, TO U apXUBUPOBATh €TI0 MOKHO
TOJBKO TYTEM BBEIEHHS MOHATHS KBAHTOBAHUS ONpOCA 3HAYCHUH, MOCKOJIBKY MHA4Ye MBI IOJIydaeM
apxuBbl OECKOHEYHBIX Pa3MEpOB, BBUAY HEMPEPBIBHOCTU CaMOM Mpupoasl mpouecca. Kpome storo
NPaKTHYECKH MBI MOXEM IMOJydYaTh 3HAYCHUS C IEPHUOJOM OTPAaHMYCHHBIM CAMHUMH HCTOYHHKAMHU
naHHbIX. Hampumep, 10BOJIBHO KaueCTBEHHBIE HCTOUHUKH JIAHHBIX B IPOMBIIIJICHHOCTH PEKO MO3BOJISIOT
noJjiyyaTh JaHHble ¢ yactoroil Oosee 1 xl'u. U 310 Ge3 yué€ra camMux JaTUMKOB HMMEIOLIUX €€ MEHee
Ka4eCTBEHHBIE XapaKTEPUCTHKH.

Hns pemenust 3amgad apXMBHpOBaHUS TOTOKOB JaHHbIX B cuctemMe OpenSCADA mnpemycMmorpeHa
noacuctema "Apxusbl". [Togcuctema "ApxuBbl" O3BOJISIET BECTH KaK apXUBBI COOOIIEHUH, TaK U apXUBbI
3HayeHuil. Ilogcucrema "ApxuBbl" sBIsSieTCS MOAYIbHOW. MOIYIBHBIM OOBEKTOM, COJEpXKAIIUMCS B
nojcuctemMe "ApxuBbl", BBICTYNaeT TUI apXxuBaropa. TuIl apxuBaTopa ONpeAesnseT CrIoco0 XpaHEHUs
JMaHHBIX, T.e. xpanunuiue (paiimosas cuctema, CYB]l, cetb u T.a.). Kaxaplii MoAynb MOJICHUCTEMBI
"ApxuBBl" MOXET PEaM30BBIBATh KaK apXMBUPOBAHHE COOOIICHHA, TaK W apXUBUPOBAHHE 3HAYCHUH.
[Toncucrema "ApXwBBHI" MOXET coJaepkKaTh MHOXKECTBO apXHWBOB, OOCITY)KMBAaEMBIX DPa3TMYHBIMU
MOJYJIIMHU ITOJICUCTEMBI.

Coobmenne B cucteme OpenSCADA xapakrepusyeTcsi JaTOW, YPOBHEM Ba)KHOCTH, KaTErOpUEH M
TEKCTOM cooOmieHus. Jlata cooOmeHns yKa3blBaeT Ha BpeMs CO3JaHHUs COOOIIECHHs. YPOBEHb BaXKHOCTH
yKa3plBa€T Ha CTENEHb BAXKHOCTH cooOmeHus. Kareropusi ompenenser aapec WM YCIOBHBIH
UICHTU(QUKATOP UCTOYHUKA cooOmeHHs. OOBIYHO, KAaTEropHsl COAEPKUT IOJIHBIA MYTh K HCTOYHUKY
coo0111eHus B cUCTeME. TeKCT COOOIIEHHs], COOCTBEHHO, U HECET CMBICIIOBYIO Harpy3Ky COOOIIEHMS.

B nporecce apxMBUpOBaHUST COOOIICHUS MTPOMYCKAIOTCS yepe3 GuibTp. OUiIbTp paboTaeT 1Mo ypoBHIO
BaXHOCTU U KaTErOpUHU COOOLICHUs. YPOBEHb COOOIIEHHS B (PMIIBTPE YKA3bIBAET, YTO HYKHO IPOITYyCKATh
COOOIICHUST ¢ YKa3aHHBIM WM 00Jiee BBICOKHMM YPOBHEM BaXHOCTH. s GUIBTpOBaHHS 1O KaTEropuu
MPUMEHSAIOTCS IAa0JOHBl WM PETyJIsSpHbIe BBIPAKEHHUS, KOTOPHIE OIPENeSIOT KakKue COOOIIeHUs
npormyckaTh. Kakaplii apXxuBaTop COJEpKUT COOCTBEHHBIE HACTPOWKH (QuiibTpa. Clie0BaTeIbHO MOXKHO
JIETKO CO3/1aBaTh PA3JIMYHBIC CIICIUATU3UPOBAHHBIC apXUBATOPhI Il apxuBa coodOmenuid. Hampuwmep,
apXHUBaTOPbI COOOIICHUI MOYKHO CIEMAIN3UPOBATh Ha:

« JIOTH, JJI1 XpaHEHHS OTJIAJ04YHON MH(GOpMAIUU U Apyrol padbodeit mHbOpMaIiK cepBepa;
*  pa3NIUYHBIC MPOTOKOJBI (IIPOTOKOJ ACHCTBHIA KIMEHTOB, MPOTOKOJN HAPYIIICHUH U UCKITIOYCHHH,
IIPOTOKOJI COOBITUH ... ).

ApxuB 3HaueHuii B cucrteme OpenSCADA BbicTynmaeT Kak HE3aBUCHUMBIM KOMIIOHEHT, KOTOPBIM
BKIItoUaeT Oydep, oOpadarpiBaeMblil apxuBaTopamMu. OCHOBHBIM MTApaMETPOM apXHBa 3HAUCHUS SIBIISICTCS
UCTOYHUK JaHHbIX. B pomM HMCTOYHMKA IAHHBIX MOTYT BBICTYNATh aTpUOYThl MAapaMeTPOB CHUCTEMBI
OpenSCADA, a Takxke Jpyrue BHEIIHME MCTOYHHMKM JaHHBIX (MAacCUBHBIN pexuM). pyrumun
UCTOYHUKAMHU JIaHHBIX MOTYT OBbITh ceTeBble apxuBatopbl yaan€éHHeIx OpenSCADA cucrem, cpena
nporpammupoBanus cuctemsl OpenSCADA u ap.

KiroueBbIM KOMIIOHEHTOM apXHWBHPOBAHMsI 3HAUEHWH HENPEPBIBHBIX IPOLECCOB sBisieTcs Oydep
3HayeHH. bydep 3HaueHui mnpeaHa3HaueH MJs MPOMEXKYTOUHOTO XPAaHEHUS MacCUBa 3HAUYECHMHIA,
MOJTyYEHHBIX C ONPeIeIEHHON IEPUOMYHOCTRIO (KBAaHTOM BpeMeHH). bydep 3HaueHui UConb3yeTcs Kak
JUISL HEMOCPEACTBEHHOTO XpaHEeHHs OOJbIIMX MAaCCHBOB 3HAYEHMH B apxXuBaxX 3HAYCHHUHM Kak mepen
HETOCPEACTBEHHBIM «COpOCcOM» Ha (pU3MUYECKHe HOCUTEINH, TaK U ISl MAHUMYJIALUN C KaJpaMu 3HaUCHUH,
T.€. B (DYHKUHMAX MOKaJIPOBOI0 3allpoca 3HaYeHUI U uX rnomenieHus B 0ydepa apxuBos.

i opraHu3anuu BBIJEICHHBIX apXWBAaTOPOB B PAacCHpPEENIEHHBIX CUCTEMAaX MOYKHO HCIIOJIB30BATH
TpaHCNOpTHBIN Tun apxuBaTtopa (IImanupyercs.). @yHKIMENH TPaHCIOPTHOIO TUIIA apXUBAaTOpa SBIIAETCS
OTpa)kKCHHE YJAJIEHHOTO LICHTPAJILHOTO apXUBaTOpa Ha JIOKaJIbHOU cucTteMe. Kak ciencrsue apxuBaTopsl
TPAaHCIIOPTHOI'O THUIIA BBIINOJHAKT II€pelady NaHHBIX MEXKIy JIOKAJIbHOM CUCTEMOM M apXUBaTOPOM
YIAIEHHON CUCTEMBI, CKPBIBAs OT MOACUCTEM JIOKAJIBHON CUCTEMBI PEAJIbHYIO IPUPOY APXUBATOPA.
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1.6. Kommynukauuu. lloacucremsl "Tpancnoprel" u "'TpancnoprHbie IPOTOKOIbI" .

ITockonbky cucreMa OpenSCADA 3aknaabiBaeTCsi Kak BBICOKO-MaclITabMpyeMas CHUCTEMa, TO
HOJ/IeP’)KKa KOMMYHHMKAIMH JJOJDKHA OBITh AOCTaTOYHO IMOKOM. [l yAOBIETBOPEHUS BBICOKOW CTEIECHU
ruOkoct kKoMMmyHukanuu B cucremMe OpenSCADA peanuzoBanbl B moacuctemax "Tpancmopts!" u
"TpaHCnIOPTHBIE IPOTOKOJIBI", KOTOPBIE SABJISIFOTCS MOAYJIbHBIMHU.

[Toncucrema «TpancnopTs» mpenHa3HaueHa Uil OOMeHa HECTPYKTYPUPOBAHHBIMH JAHHBIMU MEXKIY
cuctemoii OpenSCADA u BHEHMIHMMH CUCTEMaMH. B poiM BHEIIHUX CUCTEM MOTYT BBICTYNaTh U
yaanéauele OpenSCADA cucremsbl. [log HECTpyKTypUpPOBAaHHBIMU JaHHBIMH TIOHUMAETCS MAacCHUB
CHUMBOJIOB OIIpEAEIEHHON JUIMHBI. MOAYIbHBIM 00BEKTOM, COAEpKAILMMCS B IojcucTeMe « TpaHCIIOPTHIY,
BBICTYIIACT THUII TPAHCIOPTA. THI TpaHCIOPTa ONPEAEISAET MEXAHHU3M IEpeladd HECTPYKTYPHUPOBAaHHBIX
naHHbIX. Hampumep, 3T0 MOTYT OBITH:

- coketsl (TCP/UDP/UNIX);
*  KaHaJbl;
 pazzpensiemas IamsTh.

[Toncucrema "TpancnopThl" BKIHOYAET MOIAEPKKY BXOISIIMX U UCXOAAIIUX TPAHCIOPTOB. Bxoasmit
TPAHCTIOPT TpeTHA3HAYCH Ui OOCTYKUBAHUS BHEIIHUX 3alPOCOB W OTIPABKU OTBETOB. Mcxomsrmmii
TpaHCTIOPT, HA0OOPOT, MpETHA3HAYCH ISl OTIPABKH COOOIEHUH U oxujaHus orBeTa. ClieoBaTENBHO,
BXOJISIIIHMIA TPAHCTIOPT COACPKUT KOH(PUTYPALIMIO JaHHOM CTaHIIMU KaK CepBepa, a UCXOASIINN TPAHCIIOPT
COJICP)KUAT KOH(HTyparuio yoaI€éHHOTO cepBepa. Mopaynb mnojacucteMbl "TpaHcmopThl" peanu3yer
MOIEPIKKY KaK BXOJAIIETO, TaK U UCXOJIAIIETO TPAaHCTIOPTOB.

IToncucrema "TpaHcrOpTHBIE IPOTOKOJIBI'  IpelHAa3HAaueHa s CTPYKTYpPU3aluu  JAaHHBIX,
MoNy4YeHHbIX OT mnojcuctembl "Tpancmoptel". [lo cyrm, moacucrema "TpaHcnopTHBIE MPOTOKOJBI"
ABJISIETCS TPOJIOJKEHUEM mojcucteMsl "TpancnopTsl" U BBHINOIHSIET (YHKIUH MPOBEPKH CTPYKTYPHI H
LEJIOCTHOCTH TMOJYYEHHBIX JaHHBIX. Tak, A yKa3aHHMsl INPOTOKOJIA, B CBSI3KE C KOTOPBIM JOJKEH
paboTaTh TPaHCHOPT, MPEAYCMOTPEHO CIELHUaTbHOE KOH(UTYpalMOHHOE 1osie. MoIyIbHBIM OOBEKTOM,
conepxkauumcest B noacucreme "IIpotokonsl", sBasercss cam mpoTtokoi. Hampumep, TpaHCHOPTHBIMU
IPOTOKOJIAMH MOTYT OBbITh:

- HTTP (Hyper Text Transfer Protocol);
 SelfSystem (OpenSCADA cucTeMHBII IPOTOKOJT).

[TosHyIO IEMOYKY CBS3M MOXHO 3aIKCaTh CISAYIOIIAM 00pa3oM:
+  CcOOOIICHHUE MepeaéTcsl B TPAHCIIOPT;
« TpaHCHOPT mepenaT COOOIIeHHE CBSI3aHHOMY C HHUM MPOTOKOJY MYTEM CO3/JaHHS HOBOTO
00BEKTa POTOKOIA;
+  MPOTOKOJI MPOBEPSET IETOCTHOCTh JIaHHBIX;
+ ©CIIM TPUIUINA BCE JIaHHBIE, TO COOOIIUTh TPAHCIIOPTY O MPEKPALICHUU OXHIAHHS JTaHHBIX U
nepeaaTh eMy OTBET MHAYE COOOIINTH, YTO HYKHO OXKHUIATh eIt
+ TPaHCIOPT, MOJYYHUB MOATBEPIKACHHUE, OTCHIAECT OTBET U yAAISET 00BEKT MPOTOKOIA;
* C€CJIM NOATBCPKACHUA HCT, TO TPAHCIOPT MNPOAOJIKACT OXHUAAHHUC JaHHBLIX, U B CIy4ac HX
MOCTYIUICHHS TIepeIaéT UX COXPaHEHHOMY 00BEKTY MTPOTOKOJIA.

[Tonnep>kuBatOTCS MPOTOKOJBI U JUISI UCXOAIIMX TPaHCHOPTOB. Vcxoasmii mpoTokon Oepér Ha cedst
¢GbyHKIMIO OOIIEHHS C TPAHCHOPTOM U pealHu3ali0 OCOOCHHOCTEH MpOTOKoJa. BHyTpeHHss cTopoHa
JIOCTyNa K IMPOTOKOJIy pealu3yeTcs MOTOKOBBIM OOpa3oM € COOCTBEHHOW CTPYKTYPOH Ui Ka)J0To
IIPOTOKOJIBHOTO MOAYJIsA. TakoW MeXaHW3M I103BOJIAET BBIIOJHATH MPO3pPAadyHBIA JOCTYI K BHEIIHEH
CUCTEME, IOCPEJCTBOM TpPAHCIIOPTA, MPOCTO YyKa3blBasg HMs IPOTOKOJIA, C TIOMOILBIO KOTOPOIO
00cIyKUBaTh NIEpeiavy.

bnarogaps crangaptHomy API-poctyna k tpancnopram cucteMbl OpenSCADA MOXKHO J€rK0 MEHSATH
crnoco0 oOMeHa JaHHBIMHM, HE 3aTparuBas caMUX OOMEHHMBaloOUIMXcs cucteM. Hampumep, B ciyuae
JIOKaJIbHOTO OOMEHa MOYKHO HCI0JIb30BaTh 0oJiee ObICTPhIM TPAHCIIOPT Ha OCHOBE pa3zeliieMoil mamsTu, a
B Cllyyae OOMEHa uepe3 HHTEPHET U JIOKAJIbHYIO ceTh ucoab3oBaTh TCP unu UDP coketsl.
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1.7. UuTepdeiicol noan3oBares. lloacucrema "Uurepdeiicol nmojn3oBarens' .

SCADA-cuctemsl, Kak Kiacc, MpeanoyiaratoT Hanuuue uHrepgeiicos nonszoBarens. B OpenSCADA
JUI TIPEAOCTABICHUS 0JIb30BaTEIbCKUX MHTEp(dENcoB mpeaycMoTpeHa nojcucrema "llonb3oBaTenbckue
unrepdeiicer". Ilon momp3zoBarensckuM uHTEpdericom cuctembl OpenSCADA moHumaeTcss HE TOJBKO
cpela BHU3yaJlM3allud, ¢ KOTOPOH MOJDKEH paboTaTh KOHEUHBIH I0Jb30BaTENb, HO M BCE, YTO HMEET
OTHOIIICHHE K MOJIb30BATEINI0, HAIIPUMeEDP:

* Cpelbl BU3yalu3aluy;
+ KOH(UTYpaTophl;
* CUTHAJIM3aTOpHI.

[Toacucrema "Ilomp3oBaTenbckue WHTEPPEHCH" SBIASETCS MOIYJIbHONW. MOIYIBHBIM OOBEKTOM
MOJICUCTEMBI BBICTYIIaeT COOCTBEHHO KOHKPETHBIN MHTep(deiic moap3oBaTenss. MOAyIbHOCTh MOJICUCTEMBI
MO3BOJISIET CO3/1aBaTh pa3iuuHble UHTEp(ench nonbp3oBareneit Ha pasnuuabix GUI/TUI 6ubnuorekax u
MCIIONB30BaTh HanOoJiee ONTHMANBLHOE U3 PEUICHH B KOHKPETHO B3STOM Cllydae, Halpumep, Ui Cpel
UCTIOJTHEHUSI MTPOTPAMMHUPYEMBIX JIOTUYECKUX KOHTPOJIEPOB MOXHO HCIIOJIB30BaTh KOH(PUTYPATOPHI U
BU3yanu3aTopel Ha ocHoBe Web-texnonoruii (WebCfg, WebUI), a B ciayyae cranmmoHapHBIX pabodux

CTAaHILMI HCIOJb30BATH T€ K€ KOH(UTYPATOPHl M BU3yaJIU3aTOPbI, HO Ha ocHOBe OuOMMoTek Tuma QT,
GTK.

1.8. Be3zonacuocth cucremsel. [loacucrema "be3onmacHoctn''.

Cucrema OpenSCADA sBisieTcst pa3BeTBIEHHON CUCTEMOM, KOTOpasi COCTOUT U3 JIECATKA MOJICUCTEM H
MOXET BKJIIOYaTh MHOXECTBO MojayJied. CrenoBaTenbHO, MPEAOCTABIEHUE BCEM HEOIPAHMYEHHOI'O
JIOCTYIIa K 3TUM pecypcaM sIBJISIETCSl MO KpaiiHei mepe HeOe3omacHbIM. [lodTomMy miis pasrpaHU4YeHUS
noctyna B cucreme OpenSCADA mnpenycmorpena mnojacucrema "beszonmacHoctu". OCHOBHBIMU
bynkuusmMu noacucteMsl "bezomacHocTu" sBIsETCS:

+  XpaHEHME YUETHBIX 3alUCEN MOJIb30BATEIEH U TPYIN MOJIb30BATEINICH;
+ ayTeHTU(UKALHUS MTOJIb30BaTENCH;
-+ IpOBEpKa IpaB JOCTYIIA MOJIb30BATENS K TOMY WK HHOMY PECypcy.

1.9. Yupasienue Oundauorekamu moayJieil u moayasamu. Iloxcucrema "Yupasienue
MoayJasmu'".

Cucrema OpenSCADA mnoctpoeHa MO MOAYIbHOMY MPUHIMIY, YTO IOAPa3yMEBAET HaIU4YUE
MHO’KECTBAa MOJyJIeH, KOTOPbIMH HEOOXOJMMO YHpPaBiATh. (s BBINONHEHUS (YHKUUU YIOPaBIICHUS
monyisiMu cuctemsl OpenSCADA npenycMoTpeHa noacucrema "YmpasieHue MonyissMu'. Bee monynu
Ha HACTOSIIMH MOMEHT MOCTaBJISIOTCS B CUCTEMY IOCPEACTBOM Pa3JesieMbIX OMOIHOTEK(KOHTEHHEPOB).
Kaxplif KOHTEHHEp MOXKET CoJiepKaTh MHOXKECTBO MOAYJIEH pa3IMuHOrO THIA.

IToncucrema "YmpasieHue MoIyassMu" peann3yeT KOHTPOJIb 32 COCTOSSHUEM KOHTEHHEPOB U MO3BOJISIET
BBIMIOJIHATh ropsyee 100aBlieHUE, yAalleHHe U OOHOBJIEHHE KOHTEMHEPOB M COAEpKAIUXCS B HHUX
MOJYyJIEH.

1.10. HenpeaycmoTpeHHble BO3MOkHOCTH. [Toacucrema "CnenuanbHbie’.

Pazymeercsi, mnpeaycMOTpeTh BCEX BO3MOXHBIX (YHKIMHA HEBO3MOXKHO, II03TOMY B CHCTEME
OpenSCADA mnpenycmotpena mnoacuctema "Cneumanshbie". Iloacucrema "CneumanbHbie" sIBIsETCS
MOAYJIBHOW W MpeaHa3HaueHa i pooasiaeHus B cucteMy OpenSCADA HenpenycMOTpeHHBIX (PYHKITUI
nyTéM MoAyibHOro pacmupenus. Hanpumep, ¢ nmomompto nojacucteMmbl «CrenualibHbIE» MOTYT OBITh
pealln30BaHbI:

- Tectbl cucteMbl OpenSCADA u e€ monynei;
 O6ubnnorexu GyHKUIUH MOJIB30BATENHCKOTO IPOrPAMMUPOBAHHUSL.
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1.11. Ioan3oBaTenbekune GpyHkunu. O0beKTHAsA MOJeJb U cpeaa
NPOrpaMMHPOBAHUS CUCTEMBI.

Jliobas coBpemenHas SCADA cuctema [O0DKHA COAEpXKaTh MEXaHU3MBI, TMPEAOCTABISIONINE
BO3MOXXHOCTb ~ IIPOIPaMMHpPOBAaTh ~ HAa  IOJb30BaTEJIbCKOM  YPOBHE, T.6.  COJAEpPXKaTb  Cpeay
nporpammupoBanus. Cucrema OpenSCADA comepxuT Takyto cpeny. C  IOMONIBIO  Cpeibl
nporpammupoBanus cucteMbl OpenSCADA MOXHO peann30BbIBATh:

+  ANTOPUTMBI yIIpaBJICHUS TEXHOIOTUUECKUMH TPOIECCAMHU.

« Kpynuele nuHaMuueckue MOJEIU PEaJbHOTO BPEMEHM TEXHOJOTHYECKHX, XUMUYECKHX,
(GU3NIECKUX U APYTUX MPOIECCOB.

+ AJanTUBHBIE MEXAHU3MBI YIIPABICHUS 110 MOJIEIISIM.

- Ilomp30oBaTenbcKue MPOLEAYPHl YIPABICHUS BHYTPEHHUMH (DYHKIUSIMH CHCTEMBI, ¢
MOJICUCTEMAMH U MOAYJISIMH.

- T'ubkoe GopmMupoBaHusi CTPYKTyp MapaMeTpOB HA YPOBHE IOJIb30BATENS, C IENbIO CO3JIaHUS
[apaMeTpPOB HECTAaHAAPTHOU CTPYKTYPhI U 3alI0JHEHUS €€ [0 aJTOPUTMY MOJIb30BaATENS.

+ BcnomoratenbHble BBIYUCICHUS.

Cpena mporpammupoBanus cuctemMbl OpenSCADA mpencraBisier coOOW KOMIUIEKC CPEJICTB,
OpPraHM3YIOIIUX BBIYUCIUTEIBHOE OKPYKEHHE MoIb30BaTels. B cocTaB koMIuiekca CpecTB BXOIAT:
- o0bekTHas Mozens cucteMbl OpenSCADA;
.+ Moaynu 6MOIMoTeK PyHKUINIH;
*  BBIYUCIUTEIbHBIC KOHTPOJLIEpHI noJcucTeMbl «COOp AaHHBIX» U IPYTUe BHIYUCIUTENH.

Moy OnbmuoTek GyHKIHIA MPETOCTABISIIOT MHOXKECTBO (PYHKITUI ONpeneIEHHON HAPaBICHHOCTH,
pacMpSIONIMX 00BEKTHYIO MOJIENIb CUCTEMbI. BUOIHMOTEKN MOTYT peann30BaThCsl Kak HA0OpOM (PYyHKIIHIA
(UKCHUPOBAHHOTO TUIA, TAK M (PYHKIMAMH, TOMYCKAIOIIMMHU CBOOOJHYIO MOJU(PHUKAIINIO U JOTIOTHEHHE.

bubnuorexn QyHKUMNA (QUKCHPOBAHHOTO THIA MOTYT MPENOCTABIATHCA CTAHAAPTHBIMU MOIYJISIMU
CHUCTEMBI, OPTaHUYHO JOMONHSS 00BEeKTHYIO MoJenb. DyHKIMU Takux OMONMHOTEK OyAyT MpeacTaBlsTh
coboii wmHTepderc ToCTynma K CpencTBaM MOIyJsi Ha ypoBHE mosb3oBatens. Hampumep, «Cpena
BU3YQJIIbHOTO TMPEACTABICHHS JAHHBIX» MOXET MPENOCTaBIATh (YHKIUU IS BBIAAYM Pa3TMYHBIX
cooOmenuit. Mcnonp3yst 3Ti pyHKIINHU, TTOTB30BATENIb MOXKET PEAIN30BBIBATH HHTCPAKTUBHEIE AJITOPUTMBI
B3aUMO/JICUCTBUA C CUCTEMOM.

bubnuorexkn ¢yHKUMHA CBOOOTHOTO THMA MPEIOCTABIAIOT CPEAy HANHMCAHUS TMOJIb30BATEIBCKUX
GyHKIMI Ha OJHOM U3 S3BIKOB IpOrpaMMupoBaHus. B pamkax monyns O6uOnuotek ¢GyHKIUH MOTyT
IPEJOCTABIATECS MEXaHHU3Mbl co3faHusi Oubimorexk ¢(yHkumid. Tak, MOXHO co3gaBaTh OMOIMOTEKH
anmnapaToB TEXHOJOIMUYECKHUX IIPOLIECCOB, a B IOCJIEICTBUU HCIOJIB30BATh HMX IYTEM CBSA3BIBAHUS.
Paznuunble Momynu OMOAMOTEK (QYHKUMH MOTYT MNpENOCTaBIIATh pealu3alid pa3IndHbIX S3bIKOB
IIPOrpaMMHUPOBAHUS.

Ha ocnoBe @QyHKuMHA, NpenocTaBiIsieMblX OOBEKTHOW MOJENbIO, CTPOSTCS BBIYUCIUTEIbHbBIE
KOHTPOJIIEPHl. BBIUHCIUTENbHBIE KOHTPOJUIEPHI BBIMONHSIOT CBs3bIBaHWE (DYHKIMN ¢ mapameTpaMu
CHUCTEMBI 1 MEXaHU3MOM BBIYHCIICHHUS.

Onuncanne OpenSCADA 10



2. SCADA cucremMbl 1 HX CTPYKTYypa.

nobanbHas
cemb UHMepHem

/ N
~— Pabouee [ Pabouse
- Mecmo - Mecmo
& pyKosod umens —

mexnonoss
Flmml L
r I
Paboee abodee Mecmo
Mecmo - mexHono aa-
.,—— =OHMEHEPA | w hpoepamIucma
L
Hpedmuame nped ApUAMUSA

\ Cepaep
- H 2Hanu 3ayuu
_.._..--"' hl-.._
CmaHyus - ? 3
onepamopa 1 | | | | Cems Cepaep

PpomoKonos

Cepesp
apxuaos

___..-""'.L_ H |
CmaHyus
onepamopa N
Cepasp
chopau |
npasneHus ynpaanewﬂ
.1

Yemarnoaka Monesas
MEXHOMD2UNECKD20 WwuHa |
npouecca

. A

RS S/

Puc. 2. SCADA-cucmema.

SCADA (Supervisory Control And Data Acquisition), B o0meM BHIEe, UMEIOT paclpeacIéHHYO
aApXUTEKTYypy Bpojne m3o0paxkEéHHoW Ha puc. 2. DneMeHThl SCADA cucreM, B CMBICIE MPOTPAMMHOTO
oOecrieyeHus, BBINONHAIOT cieayiomue ¢yHkuuu: CepBep cOopa: mpeiacTtaBiser coOoil 3amady HIU
TpyIITy 3a/1a4 3aHUMAIOIIHXCSl COOPOM JTaHHBIX W3 UCTOYHHUKOB JAHHBIX, FIJTH )K€ CAMH BBICTYIIAIOT B POJTH
MCTOYHUKOM JIaHHBIX. B 3a7auu cepBepa BXOIUT:

+ TOJy4eHHue u/uiau (GopMUpOBaHHE JaHHBIX;
+ 00paboTKka JTaHHBIX;
+ 00CITy>)KMBaHHE 3alIPOCOB HA JIOCTYII K JTaHHBIM;
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. 06CJ'Iy>KI/IBaHI/Ie 3aI1pOCOB Ha MO,I[I/I(l)I/IKaI_[I/IIO JaHHBIX.

CepBep apxXMBHPOBAHMS: TMPEJICTAaBIsSET COOOW 3amady WIM TpPYNOIy 3agad 3aHUMAIOLIMXCS
apXMBHUPOBAHUEM JaHHBIX. B 3aaun cepBepa BXOIUT:
- apxusupoanue gaHHbIX SCADA-cucremsl;
« 00CIy)XMBaHHE 3alIPOCOB HA JIOCTYI K apXUBHBIM JIaHHBIM;
*  MMIIOPT/3KCIIOPT apXHUBOB.

CepBep NpOTOKOJHPOBAHMA: TPEACTABISCT COOOW 3amady WIM TPYyNIy 3a7ad 3aHUMArOIINECs
apXUBUPOBAHHEM COOOIICHHI. B 3amaun cepBepa BXOAUT:
- apxuBHpoBaHUe coobmeHuit y3noB SCADA-cuctemsr;
- o0ciyXMBaHHE 3aIIPOCOB HA JJOCTYII K apXUBHBIM COOOIIEHUSM;
*  MMIIOPT/3KCIIOPT apXHUBOB.

CepBep cHrHAJM3ANMU: TIPEICTABIACT COOON 3ahady WIM TPYIIY 3a/1ad BBITIOJHAIONME (QYHKIHH
cepBepa MPOTOKOJIMPOBAHKS B OTHOIICHUU Y3KOM KaTeTOPHH COOOIIEHUH CHTHAIN3AIIH.

PaGouee MecTo oneparopa: npezcrasisier coboit nmocrostHHo (yHkimonupyromee GUI(Grafical User
Interface) mpuinokeHne BBHIIOJHEHHOE B OJJHOMOHUTOPHOM, MHOTOMOHUTOPHOM HITM TTaHEIEHOM PEKUME
U BBITIOJIHSIOIIEE (PYHKLMU:

 TPEJOCTABICHUE  IIOJIb30BATENILCKOTO  HMHTep(eiica i KOHTPOJIS 32  COCTOSIHHEM
TEXHOJIOTHUECKOTO TPOIIecca;

* TIPEIOCTaBICHUE BO3MOXHOCTH (DOPMUPOBAHHS YIIPABIISIOLINX BO3/ICHCTBHIA;

« TIPEJOCTABJICHUE BO3MOKHOCTH M3YUCHHUS M aHAIM3a HCTOPUH TEXHOJIOTUIECKOTO MPOoIecca;

* TpeAOCTaBICHUE UHCTPYMEHTAPHS Ul TeHEePaLuu OTYETHON TOKyMEHTAIIHH.

PaGoyee m™ecro wuHxkeHepa: mpexactaBisier coboit GUI  mnpusoxeHue ucCmosib3yemMoe JUis
koHpurypaunu SCADA cucteMsl. B 3a1aun npuioKeHUs] BXOIHT:
+ TIPEAOCTaBICHUE UHCTPYMEHTAPHS ISt MAHUITYJISIIUN CUCTEMHBIMH (DYHKIIMSMU CHCTEMBI;
 TpeaocTaBlieHMEe HHCTPYMEHTapus pabodyero Mecra orneparopa;
« NPEJOCTAaBIECHUE HWHCTPYMEHTapus Uid MaHunyiasauuu apxurekrypoil SCADA cucremsl B
1esoM (pacmpeaenenne QyHKIMN MEXTy CTaHITUSIMHU, CO3/ITaHUE yIaJeHue CTAaHIUH ... ).

PaGouee MecTo pykoBoauTes: npeacrasisier coboit GUI npunokeHue, Kak MpaBUio, BBIMOJIHEHHOE
B OJIHOMOHUTOPHOM PE€XXHMME U BBINOIHSIIONIEEe PyHKINU:
+ TpPENOCTaBIIEHHWE  TIOJIb30BATEIBLCKOTO  HMHTepdeiica Ui KOHTPOJS 3a  COCTOSHHEM
TEXHOJIOTMYECKOT 0 IIPOLIECCa;
 TMpPEAOCTaBIICHHE HWHCTPYMEHTApUsA JUIsl W3Y4YEHUs W AaHAJINW3a HCTOPUM TEXHOJOTMYECKOTrO
IpoLecca Kak HEMOCPEACTBEHHO C aKTUBHOI'O CEPBEPA, TAK U HA OCHOBE OTJIEJIbHBIX ApPXHUBOB;
 TpPENOCTaBJI€HUE UHCTPYMEHTApHUs JUIsl TeHEpaluu OTYETHON JOKYMEHTALIUH.

PaGouee MecTO TeXHOJIOTa: MOJHOCTHIO BKIIIOYAET B ce0s PyHKIMHM pabodyero MecTa onepaTopa IIoc
MOJIENIb TEXHOJIOTHYECKOT0 Tporiecca (0e3 HemoCpeICTBEHHOM CBSI3U C TEXHOJIOTHUECKUM IPOLIECCOM).

PaGoyee MecTO TeXHO/10Tra-NMPOrpaMMHUCTA: TTOJTHOCTHIO BKIIIOYAeT B ce0si PyHKIMHU pabouero mecra
TEXHOJIOTA IUTI0C UHCTPYMEHTAPHM 7151 CO3aHuUsl MOJEJIe TEXHOJIOTMUECKUX MPOIIECCOB.
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3. BapuaHTbl KOHQUTYPUPOBAHNUSA U UCIOJIb30BAHUS.

3.1. IIpocToe cepBepHOE MOAKJIIOYECHHE.

B npocretimem cinydae cuctemy OpenSCADA M0XHO CKOHGUTYPUPOBATh B CEPBEPHOM PEKUME (pHC.
3.1) nna cObopa U apXMBHUPOBaHUs JaHHBIX. JlaHHAs KOH(Urypaius MO3BOJSET BBIOIHATH CIEAYIOIINE
byHKIMH:

*+  OIPOC KOHTPOJIJIEPOB;
+ ApXMBHUPOBAHME 3HAYECHUI MapaMeTPOB;
+ 0o0cIiy’)KUBaHHE KJIIMEHTCKUX 3allpOCOB Ha MOJTY4YEHHUE pa3IMYHbIX JaHHBIX CEPBEPA;
- mpexnocraBieHue KoHpurypaunonnoro WEB-unTepdeiica;
- ynanéHHas koHdurypanuss u3 cucreMbl OpenSCADA mnocpenctBom QT-unrtepdeiica wiu
JPYyroro JOKaJbHOTro HHTEpdetica.
+ BTOPUYHOE PETYIUPOBaHUE (PEryIMpPOBAaHUE B BBIYUCINUTENBHBIX KOHTPOJIIEpax);
+  MOJENUpYIOIINe, KOPPEKTUPYIOUIME | JOMOJHSAIOUIME BBIYMCICHHUS B BBIUYUCIUTEIbHBIX
KOHTpOJLJIEPAX.

o

OpenSCADA: Cepeep cbopa W apXHEMPOBaHHA
Web Cfg
( HTTP ISeHSystem]
[CIFIB!DerahISDLrteIFSArmI Sockets

| o el Epc

Puc. 3.1. Ilpocmoe cepseproe nooknoueHue.
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3.2. ly0mpoBaHHOe cepBepHOe MOAKIIOYEHHE.

JIJisi  MOBBIIEHUS

MHOKECTBEHHOE pe3epBUpoBaHue (puc. 3.2),

HaA&KHOCTH U MPOU3BOJUTEIHLHOCTH
IpU KOTOPOM KOHTPOJUIEPHI

OpenSCADA  nomyckaer
OJTHOTO  JK3eMILIsIpa

cHuCTCMa

oTpakatoTcst B Jpyrom. Ilpu uCHonb30BaHUM MOAOOHOM KOHGUIYyparu BO3MOMKHO pacIpeesieHue
Harpy3Ku OIPOCa/BBIUMCICHUS Ha Pa3IMYHbIX CTaHUMAX. JlaHHas KOHQUrypanusi MO3BOJISET BBINOJHATD

byHKUIMU:
*  ONIPOC KOHTPOJUIEPOB;
+ apXMBUPOBAHUE 3HAUYCHHUU MTAPAMETPOB;

« 00CmyXHBaHHE KJIMEHTCKUX 3allPOCOB Ha MOJIyUYE€HHE Pa3InYHbIX JAHHBIX CEPBEpPa;

*  pe3epBHpOBAHUE MTAPAMETPOB;
+ pe3epBHpPOBAHHE APXHUBOB;

* paclpeneneHue Harpy3Ku OIpoca o cepBepaM;
+ mpenocTaBieHue koHpurypaunonHoro WEB unrtepdeiica;
+ BTOPUYHOE PETYJIUPOBaHUE (PEryIMpPOBaHUE B BBIYUCINUTENBHBIX KOHTPOJIIEpax);

+  MOJENHpYIOIINE,

KOPPEKTUPYIOIIHUE ©W JOMNOJHAKOIIWE BBIYHUCICHHA B BBIYHMCIUTCIIBHBIX

KOHTPOJUJICPpAX C BO3SMOXKXHOCTBIO PACHPCACIICHUA HArpy3KHU IO CEPBCpaM.

OpenSCADA: Cepeep cOopa v apXMBHpPOBaHUA

OpenSCADA: Cepeep cOopa v apXMBHpPOBaHUA

[Web CfgITransp Dn‘er]

[Web CfgITransp Dn‘er]
LogicLev

[ HTTP _ISEHS}-fstemJ

| CIF |BlockCalc| SQLite | FSArch | Sockets

[ LogicLev | [ HTTP IsEerystem]
))|||(ctF [Blockcale] sQLite [ FSArch | Sockets

[muwﬁpc

[E,,HWEPC

Siemens
S7-400

o

Puc. 3.2. [Iybauposannoe cepgeproe nooknoueHue.

3.3. ly0aupoBaHHOe cepBepHOE MOAKJIIOYEHNE HA OITHOM cepBepe.

YacTHpIM cily4aeM AyOJMPOBAHHOTO COEAMHEHHUS SBJSIETCS AYOJIMPOBAHHOE COEIMHEHUE B paMKax
oJHOro cepsepa (puc. 3.3), T. € 3aIyCK HECKOJbKUX CTAHIMM Ha OJHOW MAalMHE C NEepeKpelMBaHHEM
napameTpoB. Llenbio gaHHOW KOHQHUrypamuu sBJsETCs MOBBILICHHE HAAEKHOCTH U OTKAa30yCTOWYMBOCTH

cucreMbl myTéM peszepupoBanus [10.

OpenSCADA: Cepeep cHbopa H apXHEWPOBaHHA
[WebCfgITransp I::n‘erJ

OpenSCADA: Cepeep cbopa W apXHMEWMPOBaHHWA
[Web CfgITranspDrter]

L ogicl ev

( HTTP SeifSystem]|(  LogicLev |

[ HTTP |SelfSystem|

[ CIF |BlockCalc] SQLite [ FSArch] Sockets

J)|(CIF] BiockCalc] sQLite [ FSArch

Sockets ]

¥ Y

| ea | (A

PC

&n |l apue]

Siemens
S7-400

Puc. 3.3. /[yoruposannoe cepseproe nooknoueHue Ha 00HOM cepeepe.
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3.4. Kinuentckui nocryn nocpeacrsom Web-unrepgeiica. Mecto pyKoBOAUTEIS.

Jns  Bu3yanu3alMM  JIaHHBIX, COJEP)KALUXCS HAa CEpBEpPE, XOPOIIMM pEUIEHHEM SBISETCA
UCIIOJIb30BaHuEe Toyib3oBaTenbckoro WEB-untepdeiica (puc. 3.4). JlaHHOe pelmieHHe IO3BOJISET
UCTIONIb30BaTh cTanAapTHeIE WEB-Opay3ep y KIMEHTa W CIeJOBATENbHO SBIAETCS Haubojee THOKHM,
MOCKOJIbKY HE€ MpPHUBSA3aHO K OMHOW miaTtdopme, T.e. SBJIseTcs MHoromiaaTgopMeHHbIM. OIHAKO 3TO
pELIEHNE MMEET CYLECTBEHHBIE HEJNOCTAaTKU — ATO HEBBICOKAs IPOM3BOJUTENIBHOCTb U HaJEKHOCTh. B
CBA3M C 3TUM PEKOMEHAYETCSl MCIIOJIb30BaTh JAHHBIA METOJ AJI BU3yaJM3allUd HEKPUTUYHBIX JTAHHBIX
WIM JaHHBIX, WMEIOIIUX PE3epBHBIM BBICOKOHAAEKHBIM croco0 Bu3yanuzauuud. Hampumep, xopomum
pemieHreM OyJeT MCIOJIb30BAaHHE 3TOTO METO/a Y HadalbCTBA MPOMBIIUICHHBIX YCTAaHOBOK, TJ€ BCETAa
CYILIECTBYET OMNEpaToOpcKasi ¢ HaAEKHBIM COocoOOM Bu3yanusaluu. JlaHHas KoHUrypamus HO3BOJISET
BBITIOJIHATH CIEIyIoNue (PyHKIIH:

+ OIpPOC CepBepa Ha MPEIMET MOTYUCHUS JaHHBIX BU3yaIU3allui U KOHPUTYpaLlUu;

+ BU3yaJIM3alus JaHHBIX B IOCTYITHOM JUIsl IOHUMAHUS BU/IE;

« (opMHpOBaHUE MMPOTOKOJIOB, OTYETOB;

+  MaHMUMIYJSALHUA TapaMeTpaMu, JOMYCKAOIMMMU U3MEHEHHE.

OpenSCADA: Cepeep cbopa 1 [WCAEngine -
apXMBUPOBAHWA @y@bmg]:%bﬁsron]

ﬁsmmrc:amlsaumﬁfsmml Sockels Web Epyrsep

s @ PO E Pc

Siemens
S7-400

Puc. 3.4. Knuenmcxuii 0ocmyn nocpeocmeom Web-unmepgpeiica. Mecmo pyxkosooumers.

3.5. ABTOMaTH3MpPOBaHHOE padoyee MecTO (MeCTO PYKOBOAMTEIsI/ONepaTopa).

Jnst BU3yanu3aluu KPUTUYECKUX NAaHHBIX, a TAKXKE B Cllydyae eclid TpeOyeTcs BBICOKOE KayecTBO U
IIPOU3BOJUTENBHOCTh, MOXXHO HCHOJb30BaTh BU3yalu3alnuio Ha ocHoBe cuctemMsl OpenSCADA
ckoH(urypupoBannoii ¢ GUI monynem (puc. 3.5). JlaHHas koHHrypamusi IO3BOJISET BBIMOJIHATH
cnenyromue QyHKIUH:

+ ONpOC cepBepa Ha mpeaMeT OOHOBIIEHUS TEKYIIUX 3HAUCHUH;

+  BH3YaJIHM3aIUs ONPOIICHHBIX IaHHBIX B JOCTYITHOM JJIsl TOHUMAaHUS BUJE,
+ (opMHpOBaHUE MMPOTOKOJIOB U OTUETOB;

+  MaHUNYJSAIUS TapaMeTpaMmu, I[Ol'[yCKaIOH_[I/IMI/I M3MEHEHHUSI.

OpenSCADA: Cepeep cGopa W
ApXWEBHPOBAHKWA
Logicl ev |SeHSysfem

CIF Bmmn:at[sm_rfeIFsmmI Sockets ||| | openscADA:

APM [TransporferIVGﬂEngme
[ SelfSystem
[ & |[m|£Pc (BlockcaicsaLite] Sockets

_— ‘wl @PC

S7-400

1§

Vision

i T S S

Puc. 3.5. Aemomamuzuposannoe pabouee mecmo (Mecmo pyKkogooumeins/onepamopa)
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3.6. APM c cepBepoM cOOpa M apXMBMPOBAHMS HA OHOM MallUHe (MeCTO oneparopa,
MoaeJb ...).

[TonmHOyHKIIMOHANBHASL KIIMEHT-CEpBEpHasl KOH(Urypauus Ha oxHOW MamuHe (puc. 3.6) MoxeT
UCIIOJIb30BAThCS ISl TIOBBIIIEHNS HAJEKHOCTU CHCTEMBI B LIEJIOM MYTEM 3allyCKa KJIMEHTa U cepBepa B
pasHbIX Inpoueccax. JlaHHas koH¢purypanus no3Bosser 0e3 HOCIEeICTBHM Ul cepBepa OCTaHABIMBATbH
KJIMECHT ¥ BBIIOJHATH C HUM pa3indHble npoduiakTudeckue padboTel. PekoMeHyeTcst 11l UCTIOIb30BaHUs
Ha CTaHIUSAX OIepaTopa IMyTEM YCTAaHOBKHM JIBYX MAIlIMH COBMELIAIOUIMX B ce0e CTaHLMU oreparopa u
pe3epBUPOBaHHbIN cepBep. JlaHHas KOHPUrypalys M03BOJISET BBIMIOIHATE CIEAYIOINe GYHKINU:

OIPOC KOHTPOJUICPOB;

O6CJ'Iy>KI/IBaHI/Ie KIIMCHTCKHUX 3aIlIPpOCOB;

BU3yaJIU3alusA,

BbIJIaya yIpaBJISIONIMX BO3ICUCTBU;

reHepalys IpOTOKOJIOB U OTYETOB;
BTOPUYHOE PETYIUPOBAHUE;

MOJICTIUPYIOIINE, KOPPEKTUPYIOIINE W JOMOJHUTEIbHBIC BBIUMCICHUS B BBIYUCIUTEIBHBIX
KOHTpOJIJIEPAX;
cOop U Buzyanuzaus HHPOpMaIHK O IePCOHATILHOM KOMITbIOTEpPE, CEPBEPE ... .

o

OpenSCADA: Cepeep cGopa W
ApXHBHPOBAHKHA

LogicLev

SelfSystem

| CIF BlockCalc [FSArch[MySQL] Sockets ||| OpenSCADA:

(son )

APM [Transp ort erIvm En gjne]
[ SelfSystem J
(BlockCalc]MysaL] Sockets ]

Siemens
S7-400

Puc. 3.6. APM c cepsepom coopa u apxusuposarus Ha 0OHOU MauluHe (Mecmo onepamopd, Mooeins ...)
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3.7. IIpocreiiliee cMemIaHHOE MOAKJIKYEeHHEe (MO/1e/Ib, 1eMOHCTPALUSA,
KOH(pUryparop ...).

CMmemaHHoe TMOJKIIOYEHHE CcoBMellaeT (QyHKIUM cepBepa M KiaveHTa (puc. 3.7). Moxer
HCIIOJIb30BAThCS JUISl TECTOBBIX, IEMOHCTPALIMOHHBIX (YHKIMM, a TakXe JUIsl IPeJoCTaBIEHUS MOoAee
TEXHOJIOTUYECKUX IPOLECCOB KaK €AMHOE Lenoe. B 3TOM pexume MOTryT BBINOJIHATBHCS CIEIyIOLIUe

byHKIMU:

OTPOC KOHTPOJUIEPOB;
o0cCTy)kKHMBaHHE KIMEHTCKUX 3aMPOCOB;

BHU3YyalTA3aIlus;

BbI/Iaya YIPaBJIAIOMINX BO3ACUCTBUM;

reHepalusi IPOTOKOJIOB U OTUYETOB;

BTOPUYHOE PETYTUPOBAHUE;

MOJEIIUPYIOIINE, KOPPEKTUPYIOIIME U JOMOJHSIONIME BBIYUCICHUS B BBIYMCIUTEIbHBIX

KOHTpOJUIEePaXx;

cOop W BH3yanu3alus TeKkyled HHOpMalMM O MEepPCOHAIBHOM KOMIBIOTEPE, CepBepe,

MOJEIH ... |

KoH(uUrypauus 0a3 JaHHBIX, MOAKIIOUYEHUHN U JIp.

£ 'l
i-ﬂ

OpenSCADA: Mi-:nm'.'lh Tex. npouecca
| BlockCalc Vision
[JavaLikecaic| saLite] Fsarch [Sockets QTC1g] VCAEngine
RIERN |
Ea | [Amus PC

Puc. 3.7. Ilpocmetiwee cmewiannoe nooxkurouenue (Mooeib, 0eMOHCmpayus, Konguasypamop ...)
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3.8. YcroiiuuBas, pacupenenéHHass KOHQUrypauus.

JlanHast KOHUTypalus SBISIETCS OJHUM W3 BapUAHTOB YCTOWYUBOTO/HAJEIKHOTO COCAMHEHHUS (PHC.
3.8). YCTOHYMBOCTH JOCTUTAETCS MyTEM pacrpeesieHust GyHKIUN T10:
+ CepBepaM ompoca;
* ILEHTPAIHHOMY CEpPBEPY apXUBUPOBAHUS U 00CTY>KUBAHUS KIIMEHTCKHUX 3alPOCOB;
+ knueHtam: APMb1 1 WEB-knneHTsl.

¢ =

OpenSCADA: APM Vision Web opyzep

[Transpo de;{VCAEngine]
[ SefSysem ]
[ MySQL 1 Sockets J

= L

e Cemsb

[ ]

!
)

OpenSCADA: LUenTpansHelit ceprep
OpenSCADA: Onpoc 1 OpenSCADA: Onpoc 2 pﬂp!HHHanaHHHE’I nﬁmw“g““ﬂ

SelfSystem SelfSystem KNHEHTCKUX 3anpocoB
(CF[mysaL] SGA )|(DiamendBoard MySQL] SGA || ((Transporter|VCAEngine|WebCig)
' % T [ SelfSystem T HTTP ]
I

SGA Sockets FSArchiysQl]
I I I A

.

- I

T IEEEE
ClisatiRE

PC 3 ool

Siemens Diamond

S7-400

ATH400-128

Puc. 3.8. Ycemortiuusas, pacnpedenénnas xongueypayus

Cepgep ompoca koHpurypupyercst Ha ocHoBe cuctembl OpenSCADA u mpencraBiseT co0oil 3amady
(rpymimy 3amad), 3aHMMAIONIMXCS OMPOCOM KOHTposuiepa (Tpynmbl KOHTPOJUIEPOB OJHOTO THIIA).
[Tony4yeHHble 3HAa4YeHHs [JOCTYIHBI LIEHTPAIBHOMY CepBepy uepe3 000 TpaHCHOPT, MOJIEpPKKa
KOTOPOTO J00aBJsieTcs MyTEM TOAKIIOYCHHS COOTBETCTBYIOIIETO MOJIYIsl TpaHcmopTa. s CHIKeHHS
YacTOTHl OMpOCa W BEIMYUHBI CETEBOro Tpaduka, cepBep OMpoca MOXKET OCHAIIATHCA HEOOIBIIUM
apxuBoM 3HaueHUi. KoHdurypamnus cepepa onpoca XpaHUTCS B OAHOH U3 10CTYMHBIX B/I.

[lenTpanbHbIl cepBep apXUBUPOBAHUS U OOCITY)KMBAHHS KIIMEHTCKUX 3aIPOCOB BBIMOJIHACT (YHKIIHIO
[EHTPATN30BaHHOTO cOopa u 0OpabOTKU MapamMeTpoB CEPBEPOB ompoca W ux 3HaueHuil. JlocTym K
cepBepaM  Ompoca  BBHIMIOJHAETCS  TOCPEACTBOM  OnHOTO W3  jgocTymHbix B OpenSCADA
TPAHCIIOPTOBHIPOTOKOIIOB (Ha mpumepe 3To SGA). [lnst mpepocTaBieHus equHoro natepdeiica qoctymna K
rapamMeTpaM M KOHTPOJUIEpaM HCIIOIb3YETCS MOAYJb Transporter, KOTOPbI OTPa)kaeT JaHHbIE CEPBEPOB
ONpoca Ha CTPYKTYPY JOKAIbHBIX [TAPaMETPOB.

I[JISI BBITTIOJIHCHUS BHYTPCHHUX BBIYHCIICHHUN U JOIMOJIHUTCIIBHOI'O aHalin3a MapaMETpOB UCIOJIb3YHOTCA
BBIYHUCIUTEIIbHBIC KOHTPOJIJICPHI.

I[J'ISI PAa3HOCTOPOHHETO U FJ'Iy6OKOF 0 AapXUBUPOBAHUA UCIIOJIB3YIOTCA PA3JIMUYHBIC MOAYJIN apXHUBOB.

s moctyna KIIMEHTOB K cepBepy MCTob3ytoTcs nqoctymnubie 1t OpenSCADA ceTeBbie TpaHCTIOPTHI,
Ha npumepe — 3To Sockets, ¥ TpaHCIIOPTHBIE MPOTOKOJIBI, Ha MpUMepe — 3To npoTtokosl OpenSCADA
"SelfSystem".

Kondurypauus eHTpalibHOTO cepBepa XpaHUTCs B 0JHOM 13 nocTynHbIX b/l (Ha mpumepe 3To ceTeBast
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CYBJ MySQL).

Jns  mpenocraBieHus moib3oBarenbckoro  WEB-unTepdeiica wucnombiyercs Mmonynb  WebCfg
IIOCPEJICTBOM TpaHCHOpTHOTO ITpotokona "HTTP".

Paznuunbie xkiaueHThl B ux uncie APM u WEB-KIMEHThl BBINONHSIOTCA Ha OTIEIbHBIX MalllMHAX B
HeoOxoaumoM kosmdectBe. APM peammsyerca Ha ocHoBe cuctembl OpenSCADA. B ero ¢ynkuuun
BXOJIUT ONpPOC 3HAYEHUU MapaMeTpoOB M3 IEHTPaJbHOTO cepBepa M ux Buszyanusauus Ha GUI
unrepdeiice(ax). dns momydenuss mapamerpoB B APM Tarkke HCHONB3YeTCS MOAYIb OTPayKEHHS
yaan€HHbIX napameTpoB Transporter. /st mperocTaBiaeHUs: JOCTyNa K apXMBaM MOXET MCIOJIb30BaThCS
MOJyNb apxuBa ceteBoro tumna. Kondurypauus APM MoxeT XpaHUThCS B OAHON U3 noctynHbix B/l (B
npumepe 9310 cereBas CYBJ MySQL, pacnonoxeHHas Ha MalldHe IEHTPAIBHOTO cepBepa
ApXUBUPOBAHUSA).
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4. Kondurypauusi ¥ HACTPOMKA CUCTEMBI.

Kak moxxHo Buzmets B pazzene Boie, OpenSCADA mpenocTaBiseT BO3MOKHOCTh KOHGUTYpALIUU st
WCIIOJIHEHHSI B PasNWYHBIX poyiax. [logmepxka 5TOH BO3MOXKHOCTH 0OECIIEUMBACTCS PAa3BUTHIMU
MEXaHU3MaMH KOH(UTypaluu U XpaHeHUS KOH(PUTYpAallMOHHBIX JAaHHBIX. JlaHHBINA pas3ien COIEp>KUT
OTHMCAaHNE dTUX MEXAaHU3MOB, MIPU3BAHHOE JIaTh MPEJICTABICHHE O TMOKOCTU M Pa3sHOOOpa3uu, MO3BOJIUB
TeM caMbIM ucnoiibzoBaTh OpenSCADA na 100%.

[Tpu onvcaHuM MeXaHU3MOB KOH(UTYpPAIIMH U CTIIOCOOOB €€ XpaHEeHHUsI B 3TOM paszfienie OyAeT aenaThes
yIIOp Ha OINUCaHHE OOIIECUCTEMHBIX MeXaHW3MOB. OcoOeHHOCTH KOH(MUIypaluu M HCIOJIb30BAHUS
monyieit noacucremM OpenSCADA npenocTaBiisitoTCsl B COOCTBEHHOM JTOKYMEHTAIUU MOJYJIEH.

B OpenSCADA wucrnone3yercss (HOpManu30BaHHBIA IMOAXOJ K OINUCAHUIO KOH(UTYPAIIMOHHBIX
uHTepdencoB, ocHOBaHHBIM Ha s3bike XML. dakTHdyeckn 0OCOOCHHOCTH KOH(HUTypamuu KOMITOHEHTA
CHCTEMBI MPEIOCTABISETCS CAMUM KOMIIOHEHTOM, TPOHHU3BIBAsi TEM CaMbIM BCIO CUCTEMY, KaK HEpBHas
cucrema opranu3ma. B tepmurax OpenSCADA 10 HaspiBaeTcs uHTepdeiicom kouTpoiss OpenSCADA
(Control interface). Ha ocHoBe wuHTepdeiica KOHTpons (GOpPMUPYIOTCS Tpaduueckue HHTEpdencs
KoHurypauuu nois3oBatens nocpeactsom moaynei OpenSCADA. Takol moaxoa UMeeT clieayrolue
Ba)KHbIE TPEUMYIIECTBA:

«  Macmrabupyemocts. MOXHO MOJKIIOYATh TOJBKO HYXKHBIE MOJYJIH KOH(MUTYpalluu WIN
BOOOILE MCII0JIb30BaTh TOJBKO y/1aJIEHHBIE MEXaHU3MBI.

- Hckmouenne HEOOXOIUMOCTH OOHOBIEHUS KOHPUTYpPATOpPOB C J00AaBICHHEM HOBOTO
MOAYJIS/QYHKIIMM, a TaKXke HCKIoueHue "pacmyxaHus" KoHuUryparopa, o0ecrnedrBaroIiero
MOJIEPXKKY BCEH HCTOPHUHU YK€ HEHYKHBIX U YCTapEBLIMX MOAYJENH/()yHKIIUHA.

- Tlpocrora co3manus rpadpudeckux HHTEPPECOB KOHGUTYpAITUN HA PA3ITUIHON OCHOBE 32 CUET
4ETKON (OPMATM30BAHOCTH.

- IlpenocraBnsieTcss BO3MOKHOCTh AMHAMHYECKOW KOH(UTYpaluH, T.€. KOH(UTYPALIUIO MOXKHO
BBINOJIHATh HEMOCPEACTBEHHO IpH paboTe CHUCTEMbl Kak JIOKaJbHO, TaK M YAAJIEHHO,
HETMOCPEJCTBEHHO KOHTPOJIUPYS Pe3yibTar.

- Ilpoctas u ueneBas paciIupsieMOCTb KOH(PUIypallMOHHOTO HHTepdeiica, MyTéM A00aBiIeHUS
nojiell KoHGUrypaluu Ha s3bIKe ONUCaHWsA HHTepdeiica ympaBieHHs TOJbBKO B KOMIIOHEHTaXx,
3TOTO TPEOYIOIINX.

B OpenSCADA yxe npenocTaBisieTcsi Tpu MOAYISI KOHPUTYpaAIlMy Ha pa3HOW OCHOBE BH3yallM3allUH.
OTMeTUM HX M UX BO3MOXKHOCTH KOH(UTYpPAIIH:

- Monayns  koHpurypamum ~Ha ~ OmOnMoteke — rpaguueckoro  mHTepdeiica  QT([E]
http://www.trolltech.com/qt) — ULQTCAfg. IIpenocrasnser pa3Buthlii nuuTepdeiic koHdurypanuy,
MO3BOJISIIOIIMM YIIPABIATh KaK JIOKAJIbHOM CTAHIMEN, TaK U YAAIEHHBIMU CTAaHUIUSMU B JTOKAJIBHOM
1 T11o0aIbHOM CEeTsIX, BKIFoYas 0€30MacHOe COeTUHEHHE.
- Monayns koH(puryparmuu Ha ocHoBe amHamudeckux WEB-texnonormit (DHTML) —
UL WebCfgD. TlpenocraBnsieT pa3Butbiii uHTEephElic KOH(PUTYpAIUH, MO3BOJSIOMNUNA YIIPABIAThH
KaK JIOKaJIbHOM CTaHIMell cepBepa, TaK W YHATEHHBIMH CTAHIMSIMH B JIOKAJbHOW M TIIOOANBHOM
ceTsiX, BKIoyas paboTy 1o Oe3omacHOMY coequHeHHio. KIiMeHTCKkoe  MOJKII0YeHHE
OCYILECTBIsIETCS TocpeicTBOM 00biyHOTO Web-Opaysepa.
« Moaynps koHpuUrypamun Ha ocHoBe ctatnueckux WEB-texnonormii (XHTML) — UL WebCfg.
[IpenocraBnser noCTaToOuHbI HHTEpdeiic KOHPUTYpaLUU, MO3BOJSIONINN yIPaBIsATh JOKAIBHOM
CTaHIIeH cepBepa nocpeacTsom oOsryHOrO Web-0paysepa.

3HaueHus KoHQUrypaluu, H3MEHEHHbIE B KOH(pUrypaTopax, a Takke OOJIBIIMHCTBO JIaHHBIX
coxpaustoTcss B 6azax gaHHbIX (B/l). YuumtbiBas momynbHOCTh moacuctemsl "B/, umu Moryt ObITH
paznuunbie bJI. [Ipuuém npenocTaBiseTcs BO3MOXKHOCTh XpaHeHus pasHbix yactelt OpenSCADA kak B
pasueix b/l onHoro Tuna, Tak v B b/l pa3HbIX TUIOB.

Kpowme B/l nannbie 0 KOH(UTYpalluy MOTYT coJepkKaTbesi B KoHpurypauonHoM ¢aiiine OpenSCADA,
a TaKkXKe IMepelaBaThCsl MOCPEICTBOM MapaMeTpoB KoMaHAHOM cTpoku Tmpu BbizoBe OpenSCADA.
CoxpaHenue KOHHUrypanuuu B KOH(UTYypallMoHHOM daiine ocymecTtBiusercs Ha paBHe ¢ bJl. TunosbiM
uMeHeM  KoH¢urypauuonHoro  ¢aiina  OpenSCADA  sBusercs  /etc/oscada.xml.  dopmar
KOH(QUTypallMOHHOTO (aiiya ¥ napamMeTpbl KOMaHIHON CTPOKU PAaCCMOTPUM B OTAEIBHOM pasfelie.
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Mmuorue HacTpoiiku U KoHpurypaius o0bekToB OpenSCADA, KOTOpbIE HCIONMHSIOTCS WU YXKE
BKIIIOUEHBI, HE TMPHUMEHSIOTCS Cpa3y-)K€ [0 BHECCHHIO W3MEHEHUH, TIOCKOIbKY KOH(UTyparus
YUTAETCS/TIPUMEHSETCS] OOBIYHO TOJIPKO MPH BKIIFOUYCHUH WU 3amycke. CiaeaoBaTenbHO Isd TPUMEHEHUS
W3MEHEHUH, B TaKWX CIy4asX, JOCTaTOYHO BKJIIOYHTH/BBIKIIOUYUTH BKJIIOYEHHBIH OOBEKT WU
MePe3ayCTUTh UCTIOTHSOIIHNACS — OCTAaHOBUTH/3aITyCTUTb.

Hanpuelimee paccmorpenue koHdurypamuu OpenSCADA  OyneT mNpoW3BOIUTHCS HAa OCHOBE
unrepdeiica konpuryparopa UL.QTCfg, ogHako npuHIUIIBI pabOThl OyIyT MOTHOCTHIO COOTBETCTBOBATH
U OCTaJdbHBIM KOH(puryparopam Omarogapss OOIIHOCTH B HCIONB3yeMOM HHTepdeiice KOHTPOJIs
OpenSCADA.

Paccmorpenne HayHéM ¢ KoHurypauuun cucteMHbIx napamerpoB OpenSCADA, kortopas
pasmenaercs B TpEX BKJIAJAKaX KOPHEBOW CTPaHMLIbI CTAaHIIUU:

- Bxnanka "CraHmmsa" coaepXuT OCHOBHBbIE HWH(GOpPMAIMOHHBIE W KOH(QUTYpPAIMOHHBIE IIOJIS

craHuuy, puc.4a. [lepedncnum npeaocTapisieMble MO U IPOKOMMEHTUPYEM HX:
« ID — copepxur wuHbOpMaAnMIO 00 UACHTUPHUKATOPE CTAHLUMHU. YKas3bIBaeTcs
rapamMeTpoM KOMaHJHOW cTpoku --Station. [Ipm 3arpyske HIIETCS COOTBETCTBYIOLIUI
UACHTU(QUKATOPY CTAaHIMKU pa3fnesl B  KoH(UrypaumoHHoMm (ailne u, eciu He
00HapyKUBAETCS, TO UCIIOJIb3YETCS EPBBIN JOCTYIHBIMH.
«  Uwmsa cmanyuu — ykasbIBaeT JOKaJIM30BaHHOE UMl CTaHIIMU.
« Ilpocpamma — conepxur uHpopManuio 00 HMeHH mnporpamMmbl. OOBIYHO 3TO
OpenSCADA wunu ums ocHoBanHoro Ha OpenSCADA pernienust.
Bepcus — conepxuT UH(OPMAIHIO O TEKYILEH BEpCUH TPOrPaMMBI.

« Uma xocma — copepkUT MH(GOPMALMIO O MMEHU MalllMHBbI, HA KOTOPOH 3amylieHa
CTaHIIMSL.
«  Cucmemnvlii noavzoéamenb — CONEPKUT WHPOPMAIMIO O TOJIB30BATENE, OT UMEHHU

KOTOpOro BbINOJNIHsAETCS iporpamma B cucteme (OC).

+  Onepayuonnas cucmema — coaepxut uHpopmarmio o umenu u Bepcuu OC, siape OC,
Ha KOTOPOW UCHOJHSETCS Mporpamma.

« Yacmoma (MIy) — comepXUT MHPOPMALMIO O YacTOTE LEHTPAJIBLHOIO MPOLECcCcopa,
KOTOpBIM HCIOJIHSETCS] MporpamMma. 3Hau€HUE 4YacTOThl mposepsercss pa3 B 10 cexkyHn u
MO3BOJISIET OTCIIC)KUBATh €€ U3MEHEHUE, HalPUMep, MEXaHU3MaMHU yIPABJICHUS MTUTaHUEM.

« Paspewenue uacoe peanvhoco epemenu (Mc) — COACPKUT HHOOPMAIHIO O
BO3MOXXHOCTH WM  pa3penieHud 4acoB peanpbHoro Bpemenu OC. Ilo3Bosser
COPUEHTHPOBATHCSI € MHUHMMAJIBHBIM HHTEPBAJIOM BPEMEHM MEPUOAMYECKHUX 3ajad,
Hanpumep, U1 3a1a4 cOopa JaHHbIX.

«  Buympenmussa kooupogxka — COAEPKUT WH(POPMAIIUIO O KOJUPOBKE, B KOTOPOUH XpaHSATCS
TEKCTOBBIE COOOIIEHUSI BHYTPU IPOIPAMMBI.

«  Kondghueypayuonnwiii gpaiin — conepxut uHGopManuo o KOHPUTYparlmoOHHOM daiiie,
UCTOJIb3yEMOM MPOTrpaMMOii. Y cTaHaBIMBAETCs MapaMeTpoM KOMaHIHOH cTpokH --Config.

«  Pabouas oupexmopuss — yka3pIBaeT Ha pabOUyI0 TUPEKTOpUIO cTaHIUU. Mcnonb3yercs
B OTHOCHUTENIBHOHN ajapecanuu oOBEKTOB Ha (QailioBoil cucreme, Hampumep, QaitnoB B/l
JlomyckaeT M3MEHEHUe MOJIb30BaTeNIeM JIJIsl COXPaHEHUs JaHHBIX cUCTeMBbI B Apyryio B/
[Ipu >TOM 3HaUeHUE 3TOTO Moy He coxpaHsercs B bJl, a MoxkeT ObITh U3BMEHEHO TOJBKO B
cexun "WorkDB" xondurypanmonnoro ¢aiina.

Hupexmopus uxonox — yKa3bIBaeT Ha JUPEKTOPHIO, COAECPKAIILYI0 HKOHKU ITPOTPAMMBI.
Ecnu B gepeBe HaBuramum KOHQUTYpaTopa OTCYTCTBYIOT MKOHKH, TO BBl HempaBMIBHO
yKa3ajau 3Ha4€HHE 3TOrO MOJIs.

«  Jlupexmopus mooyneti — yka3blBaeT Ha aupektoputo moayneit s OpenSCADA. Eciu
3HaYEHHE OTOr0 I0JII HEKOPPEKTHO, TO IpH 3amycke Bbl He yBHIWTE HHMKAKOTO
rpaduyeckoro mHTepdeiica, a TOIbKO MH(OPMALUIO B KOHCOJIM O KOPPEKTHOM 3aIlyCKe
sanpa OpenSCADA.

« Pabouas B/ — yxa3piBaeT Ha pabouyro 0Oazy nmanueix (BbJ[), a umenno na B/,
HCIIOJIb3YEMYIO JUIsl XPAHEHHUS! OCHOBHBIX JAHHBIX IpOrpamMMmbl. M3MeHeHHe 3TOro moss
OTMEYaeT Bce OOBEKTHI MPOTPaMMbI Kak MOAH(DUIIMPOBAHHBIEC, YTO MO3BOJISIET COXPAHHUTH
WJIY 3arPy3UTh JAHHBIEC CTAHIIMU U3 YKa3aHHOW ocHOBHOM B/I.

«  Coxpansms cucmemy npu 6vixo0e — YKa3blBaeT HAa HEOOXOIUMOCTh COXpPAaHEHHUS
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M3MEHEHHBIX JIaHHBIX [IPH 3aBEPILIEHUH PaOOTHI.

«  Ilepuoo coxpanenus cucmemvl — yKa3bIBaeT HA IEPUOJUYHOCTh B CEKYHIAX, C KOTOPOU
COXpaHATh N3MEHEHHBIE TAHHBIE CTAHIUU.

« A3k — yKa3plBa€T Ha A3BIK COOOLIEHHMH HporpaMMmel. V3MeHeHHe 3TOro moiis
JIOTyCTUMO, OJTHAKO MPUBOJUT K U3MEHEHUIO A3bIKa COOOLIEHUH TONBKO [l MHTEpdelica u
IUHAMHUYECKUX COOOIeHUI!

« bazoswiii A3bIK MEKCMOBLIX NepeMeHHblX — WCIONb3YeTCs JUIsl BKIIOYEHUS PEXHMMa
MONJEPKKA MHOTOSI3BIKOBBIX TEKCTOBBIX IIEPEMEHHBIX IIYyTEM YKa3aHHA HEIYCTOrO
6a30BOro s3bplka. 3HaueHHWE 0a30BOr0 s3bIKa BHIOMPAETCS M3 CIHMCKA JBYXCHMBOJIBHBIX
KOJIOB SI3bIKOB, OOBIYHO TOJBKO TEKyIIMH M 0a30BbIM sA3bIKM B chucke. [lamee s
TEKCTOBBIX IEPEMEHHBIX Ha Heba3oBoM s3blke B Tabmuuax b/l Oynyr cospmaBatbes
OTJEIbHbIE KOJIOHKU. 101 TEKCTOBBIMHU IEPEMEHHBIMU IOJIPa3yMEBAIOTCS BCE TEKCTOBBIC
10J1s1 KOH(UTryparopa, KOTOpble MOTYT ObITh II€PEBECHBI Ha IPYroi s3blk. Yucna u apyrue
CHUMBOJIbHBIEC 3HAYCHMS K UX YHUCILy HE OTHOCSITCS U HE IIEPEBOIATCH.

«  Coobwenus: — pas3zen TPyIIbl TapaMeTPOB, YIPABISIONIUX pab0OTON ¢ COOOIIEHUIMU
CTaHIUU:
« Haumenvwuii yposenb: — yKa3blBa€T Ha YpPOBEHb COOOIICHUH, HayMHas C

KOTOpOro HeoOxoauMo ux oOpadarbiBaTh. COOOIIECHUS HIKE 3TOTO YPOBHS OyayT
UTHOpHpOBaThCs. HeoOXxomumo, Hampumep, Ui HCKIIOYEHUS H3 00paboTKu
OTJIAJIOYHBIX COOOIIEeH ypoBHS (.
« B cucmemnvui noecep(syslog) — yka3bplBaeT Ha HEOOXOIUMOCTh HAIPaBIICHUS
coo01eHuit B cucTeMHblil jorep, Mexanusm OC misg paboTel C COOOIIEHUSMU
cuctembl u I1O. Ilpu BKIIOUEHHWH H3TOTO MapameTpa MOSBISETCS BO3MOXKHOCTh
YIpaBJIATh U KOHTposmpoBaTh coodmenunst OpenSCADA mexanm3mamu OC.
« Ha cmanoapmusiii 6vixo0(stdout) — yxKa3pIBaeT Ha MCIOJb30BaHUE B KaueCTBE
BBIBOJIa COOOIIIEHUSI CTAHJAPTHOTO MEXaHU3MBI BBIBOJA B KOHCOJIb. BEIKITIOUCHHE
ATOr0 CBOMCTBA MCKJIIOYHUT BECh BBIBOJ B KOHCOJIb, €CIM HE YKa3aH CIEAYIOLIUIl
napamMmerp.
« Ha cmanoapmmuuiii 661x00 owubok(stderr) — yKa3bpIBaeT Ha HUCIOJIb30BAaHUE B
KayeCTBE BBIBOJIA COOOIIEHUS CTaHAAPTHOTO MEXaHU3MbI BHIBOJIA OIIMOOK, OOBIYHO
TO’K€ HAIPABJISETCS B KOHCOJb.
+ B apxus — yka3blBaeT Ha HEOOXOAMMOCTb BBIBOJA COOOIICHUNH B apXuB
coobuiennit OpenSCADA. DtoT mapaMeTp OOBIYHO BKJIFOYEH, & €r0 BBIKIIOUYEHHE
MPUBOUT K (PaKTHICCKOMY OTKITFOUCHHUIO apXUBHUPOBAHUS COOOIICHUI Ha CTAHIINH.
- Bxmanka "IlogcucteMbl" comepXuUT cmHucOK TojcucteMm (puc.4b) u MO3BONSET BBHIMOIHSITH
MIPSIMBIE TIEPEXOJIbI K HUM C TIOMOIIbI0 KOHTEKCTHOTO MEHIO.
- Bxnaagka "3agaun" copepXuUT TaOMMIy CO CIHUCKOM 3aJad OTKPBITBIX  Pa3IMYHBIMHU
kommoreHTaMu OpenSCADA (puc.4c). 3 Tabauisl MOXKHO MOYYUT PA3TUIHYI0 HH(POPMAIIHIO O
3aJla4ax, a Tak’ke Ha3HAYMTh Ipolieccopa AJisl 3a71a4, Ha MHOTOIIPOLIECCOPHBIX CUCTEMAX.
« Bkunaznka "[lomorp" cOaepXKHUT KpaTKylO MOMOILb JUIsl JaHHOW cTpaHulsl, puc.4d. B nanHoM
cJlydae 3TO JIOCTYITHBIC TTapaMeTpbl KOMAHJIHON CTPOKU W IMOJSI KOHPUTYpAalMOHHOTO (aiina s
JTAHHOW CTPAHUIIBL.

Jis mMomudukanmMyu ToJed 3TOH CTpaHMIBI MOTYT NOTPeOOBATHCS MpaBa IMPHUBHIETHPOBAHHOTO
nonb3oBarens. IlomyunTs Takue @paBa MOXHO, BKJIIOYMB Ballero IOJb30BaTelsl B TPYIIy
CyIepnoib3oBaTels "root", win, BOWIA HAa CTAHLIUIO OT UMEHHU CYyIIEpIoib30BaTels "root".

HyxHO oTMeTHTbH €€ ouH BaKHbIA MOMEHT: IOJIsl UAEHTU(UKATOpOB Beex 00bekToB OpenSCADA
HEJIOIYCTUMBI Ul MPSAMOTO PEJAKTUPOBAHUS, MOCKOJBKY SBISIOTCA KJIIOUOM JUIl XPAHEHUS JaHHbBIX
00bexToB B bJl. OgHako MOMEHATh HICHTU(PUKATOP 00BEKTa MOXKHO C IMOMOIIBIO KOMaH/IbI IEpeHoca u
nocienyromiel BcraBku oobekta (Cut->Paste) B koHpuUrypatope.
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0 COpenSCADA QTCig: Jemo craHuWA
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Puc. 4a. Bknaoka "Cmanyus" xopnesoii cmparuysl KOHGusypayuu cucmembsi.
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R EBop panHux enet OnepaynoHHaA CHETEMA: | jqux-2 6 .30-std-def-alt15
OPC UA o
3eykokas kapTa YacToTa (MIu) 2n4067
Nornueckni yporeHs
BuuMEnNTENL Ha java n PaspeweHne yacok peansHoro EpEMeHn (ME) 4a.08
Chop pavHex Siemens BHYTREHAA KOAMPORKA: ||TE.g
Diamond nnatw cGopa
Eubnuomexa wabnoHos: KoHdburypaunoHue i gain: homeiromaniremaniwer ki0ScadaDiete/oscada_deme xml
[ ] Apxnes
Q CneunansHue PaBovaa gupekTopua; [.I'mnt.l'hu:ume.l'ru:uman.l‘wnrkl'DScadaD.rshare.erenScada ]
@l MonezoeaTensckne WHTepd ONpekTopnA NEQHOK: [..I'icu:-ns ]
@) ¥YnpaeneHue Mogynamn 1 . [ I bt p ]
MpeKTopHA Mogyned: | ./ Jliblopenscada
Loop pekTop ! ]
Loop S5L Pafouan BJ; [MySDL.GEnDEI |v]
PLEC
& CoXpaHNTe CHETEMY NPH EWX0Ae: D
Mepuog coXpaHeHWA CHCTEME! [D |%]
Bk [ru_HU.UTF-S ]
[Il—l [III] Eazoesil AZLE TEKCTOELX NEpEMEHHBIX: [en |v]
[ ] I-—l:n:lEm,EHnn 1 @




0 OpenSCADA QTCig: Jemo craHumA

#aiin PepakTiporadne  Bug  MNomows  QTStarter
[ [ I . =
83000 == el 200 29
Mma ;
- @B Bemo cranyn e OpenSCADA cmaHuyun: "Jemo cmaHyua"
E Base naHHwx
EezonacHocTe W Jagaun | Nomows ]
g TpaHcnopTh
@ TpaHcnopTHeE npoToko MopcHeTeMb:
= J CBop paHHLX Bask AaHHLX
=} Modyne: wer BesonacHocTe
Wnws ncTouHUEDE 4, TpaHenopTw
ModBus TpaHCNOPTHRE NPOTOKONE
DCON knueHT Chop AaHHbx
SNMP knnenT ApXNEL
CBopyaoeaHue ICP CneunancHwe
BRoYHBI ERYHEANTE | MonbsokaTenkckMe HHTepdeRck
R CHop AaHHWX ¢l ¥NpaeneHne mogynammn
OPC UA
3eykoEan kapTa
NMornuecknil ypoeeH:
BruncnuTens Ha jav
CHop aaHHwx Sieme -
Diamond nnatw GEI;E
i nmara AN :
N - 4i>
[ |
J[roman]
-

Puc. 4b. Bxnaoka "lloocucmemst” kopHegol cmpanuysbl KOHGuU2ypayuu cucmemu.

~ @ OpenSCADA QTCfg: leMo cTaHWMA

©afn  PepaktvposaHwe Bug MNomowe QTStarter

88000 % 1l /260 0O

AmA
= . [leMo cTaHUWA e OpenSCADA craHywus: "[JleMo ctaHyns"™
1 Bazbl aHHEI

Ee30MacHoCTL | CTaHuwa | Mogcvcremsl | 2agaud | MoMows |
9 TpaHCnopThl
e TpaHonopTHRIE T 3agaum:
/| CBop gaHHL: MyTe | MoTok | TID | MonnTHKa ||'IpMc:p.|YCT. CPU|
| Apxvekl

() CreumancHele 1 |sub_Archive.mod_FSarch.val_1h {2920282992 10096 |CtaHgapT |0
: M Nonezosatenscr 2_ sub_Archive.mod_FSarch.wval_lm 2911894384 10097 Crangapt 0
Lo QP YMpaBneHue Mog — -
B Loop 3_ sub_Archive.mod_FSarch.wal_1s 2903505776 10098 CrtangapTt O
E- @& Loop S5L 4 |sub_archive.vals 2886728560 10101 |CTtaHgapT |0
5_ sub_DAQ.mod_BlockCalc.ontr_A.. 2805117168 10105 | CtangapTt O
6_ sub_DAQ.mod_BlockCalc.cntr_A.. | 2861562736 10106 Ctawgapt 0
?_ sub_DAQ.mod_BlockCalc.ontr_K... 2853174128 10107 | CtangapTt |0
8_ sub_DAQ.mod_BlockCalc.entr_K... | 2928671600 |10108 Ctawgapt O
9_ sub_DAQ.mod_BlockCalc.ontr_K... | 2844785520 10109 | CtangapTt O
E sub_DAQ.mod_BlockCalc.entr_K... | 2836396912 10110 CtaWgapt 0
_1 sub_DAQ.mod_BlockCalc.ontr_K... | 2828008304 10111 CtangapT O "
[«]¥] E sub_DAQ.mod_BlockCalc.entr_K... | 2819619696 10112 CtaWgapt 0 E

[l roman] 4

Puc. 4c. Bknaoka "3aoauu’” kopnesoti cmpanuyvl KoHguaypayuu cucmembl.

Onucanne OpenSCADA 24



%ann Pepaktvporanne Bwng  Nomowe QTStarer

88 000 = = 200 B2

A e OpenSCADA cmaHuyus: "femo cmanyusa”

"; Bazbl gaHHBX
I':Ef; BesonacHocTe [ CTaHuna | MogencTeMs | Fagaun J MNomowe l
3/ TpaHcnopTe
@ TpaHcnopTHee np MoMowe no onunamM:
J CHop naHHwx B
| Apxnew memmn O nenSCADADG A1 (Linwe2 6 30-std-def-alt15), ==
@ CneyMansHee
4| Nonesoratenscim
G" YnpaeneHue Moayl

Loop DICHOEHBIE ONLAW CHCTEMB
Loop S5L

& P -h, --help WHhopMmayna no onuWAM CHCTEME.
PLC

—-Config=<nyTe> KoHdurypauHoHHei dain.
--Station==nma= Hma cTaHuun.
--demon Janyck B peXUME LEMOHA.
—-MessLev=<ypor> ObpafaTueacMulil <ypoeeHs> coobuwerni (0-7).
--lag==Hanpaen.> Hanpaenenne cooBweHni &
<Hanpaen.> & 1- cucTemHu i norep (syslogd);
<Hanpaen.> &2 - cTaHAapTHHA Eexo g (stdout);
<Hanpaen.> &4 - cTaHAapTHRA Ewxol ownbok (stderr);
“Hanpaen.> &2 - apxie cooBweHnA.
-------------- MapameTpw cTaHunn </DemoStation/> & koHdHrypaynoHHOM hafne e
StName  <umaz Wma cTanynn.
WokDBE  <Tun.Mma> PabGovaa BO (Tun n nma).
Waorkdir  <path> FPaGovaa puperTOpHA.
lcalir  <path= JNpEETOPHA & MEOHEAMM,
ModDir  =path> OupekTopua moayned.
MessLev <yporeHe> OfGpafaTeeacmui <yporeHe> cooBuwenni (O0-7)
LogTarget <Hanpaen.> HanpaeneHne cooBweHni g
<Hanpaen.> & 1- cueTemHui norep (syslogd);
<Hanpaen.> &2 - cTaHAAPTHHA Ewxo A (stdout);
<Hanpaen.> &< - cTaHAapTHHA ewxon ownbok (stderr;
<Hanpaen.> &S - apxue cooBweHnA.
Lang2CodeBase <asuk> Bazoeui ASLIE ONA NepeEond TEKCTORHX NEpEMEHHE, AE3 CHMEOMA.
SaveAtExit <true= CoXpaHATE CHCTEMY NPH EBXD0E.
SavePeriod <cer> Mepnop coxpaHeHWA CHCTEME.

(] 2 ] [I*)
[ ]

u
‘E G |

Puc. 4d. Bxnaoka "Tlomows " kopresoli cmpanuybl Kon@ueypayuu cucmembl.

ITpu paccMoTpeHHHN CTpaHULl KOH(GUIYpaLMU MOTYJIbHBIX MTOJACUCTEM OyIyT OMMCaHBI OOLIHME I BCEX
MonyJsiell cBoiicTBa. OOHAKO HYKHO OTMETHTb, YTO KaXIbI MOIYJIb MOXET IPENOCTABIATH Kak
JIOTIOJTHUTENbHBIC BKJIQJAKH, TaK M OTICIbHBIC TOJS Uil KOH(PHUTypanuu COOCTBEHHBIX OCOOCHHOCTEH
(YHKLMOHUPOBAHUS JUIsl CTPaHMI, OOBEKTHI KOTOPBIX HacieAyrTcss MoayisMu. OO0 OCOOEHHOCTAX H
JIOTIOJIHEHHUSAX MOJYJIEHl MOXHO 03HAKOMUTHCS B OTAEIBHON JTOKYMEHTAllMU Ha HUX.
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4.1. lloacucrema "bB/1"

[Toxcucrema sBISIETCS MOTYJIBHOM U COJIEPIKUT HEPAPXUI0 00BEKTOB M300pakEHHYI0 Ha puc.4.1a. s
KOH(HUrypamuu IMOJACUCTEMBI TPEAYCMOTPEHa KopHeBas crpaHuiia mojacucrteMbl "BJ1", copepikaras

Biaaku "Monynmu" u "Ilomomp". Bkiagka

"Monymu" (puc.4.1b) comepKHUT CIUCOK MOMyJen

noacuctembl "BJ[", moctymueix Ha cranuuu. Bxmagka "Ilomomp" comepkKHT KpaTKyH TOMOIINb IS

JaHHOM CTpaHUIIbI.

noTpedoBaThCsl  TpaBa

N

Jus  momudukanuyu  TOJEW  CTpaHWII OTOH  MOJACHUCTEMBI  MOTYT
MPUBUJIETMPOBAHHOTO MOJIH30BATENS WM BKIIOUEHHUE BAILIErO Moib30Barens B rpynny "BJI".
_//
Oemo
CTaHUWA
CucmemMHBIl crnol
r.u"_

-

Cnoh nod cucmen

wbnuoTexa
hyHKLMIA

aﬂJ [E

= @ Demo station
£ . iba3bl gaHHbIX
- % b 5QLite

taiin Pepaxktuposadve Bug [Momows
858000 == 20 2D
‘MMH [~]

(-
=3

Modcucmema: bazkl OaHHLIX

CBY: basosble BubnuoTe
CBY: Tectbl
Generic DB
CBY: AITIKC
Export DB
BubnuoTtekn dyHKUMA
Mopens AITKC
% bl DBF
(@ bA FireBird
7 B0 MySQL
', besonacHocTk
i/ TpaHcnopTel
. TpaHcnopTHble NPOTOKOMbI
/| CBop paHHbIx
1 Apxusel
{3 CneunancHble
[ MNonbsoBaTensckue MHTepd

Mogynu:
Bl SQLite
B[O DBF
B0 FireBird
B0 MySQL

E f !ff??! fl—lMﬂ hlﬂ]‘l‘.!l‘lﬂhllf

Flroman)

Puc. 4.1b. Bknaoxa "Mooynu" kopnegoti cmpanuyst noocucmemwvt "BJ[".
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Kaxasiit mogyns noacucremsl "BJ[" npenocTaBiser KOHPUTIypallMOHHYIO CTpaHuIly ¢ BKiajakam "BJ["

u "[lomomp". Bxknaaka "BJ1" (puc.4.1¢) conepxkur crmcok bJl, 3aperucTpupoBaHHBIX B MOy U (IIaKOK
MpU3HAKa MOJTHOTO yaaieHus b/l mpu BBIMOJHEHHM KOMaH/bl yAAJICHUSA. B KOHTEKCTHOM MEHIO CIHCKa
BJ1 mpenocTaBisercs moib30BaTEI0 BO3MOXKHOCTH JOOABJICHHUSI, YAaleHUs U nepexona K HyxHou bJ[. Bo
Briagke "[lomoms" copepxurcs naGopmanms o moayie noacucreMsl "BJ1" (puc.4.1d):

« Mooynb — uneHTUPUKATOP MOTYJIS.

s Umsa — nms mopyns.

«  Tun — Tan Moaynsl, HACHTU(PUKATOP MOJCUCTEMBI, K KOTOPOH MOJIYJIb TPUHAJIC)KHT.

«  Hcmoynuk — pazaensiemasi OMOIMOTEeKa — UCTOYHHUK JAHHOTO MOJTYJIS.

« Bepcus — Bepcust MOIyJIsl.

«  Aemop — aBTOp MOAYJIS.

+  Onucanue — KpaTKoe OMUCAHUE MOIYIIS.

+ Jluyen3us — JTMUEH3MOHHOE COTJIALIEHUE PACIPOCTPAHEHUS MOTYIIS.

OT OpenSCADA KoHgHrypaTop

@ain Pepaktuposadve Bua [Nomoulb

88000 R= 1l 200 @0
Wms [+]

= @ Demo station g Modyne: SQLite
£l B basbl gaHHbIX
= . B[O SQLite B | Momowe
ggﬁ TEzizble Gutnuorer MonHoe yaanexune bI: [ |
Generic DB BA:
CBY: AITIKC {CBY: bazoBble BUBNUOTEKK
Export DB CBY: Tectnl
Bubnuotekn gyHKUMA Generic DB
Mopene AMNKC CBY: AITIKC
% bl DBF Export DB
& bO FireBird Bubnuotekn dyHkumiA
& B0 MySQL Mopens AITIKC
fi, BesonacHocTb
i/ TpaucnopTsl
. TpaHcnopTHble NpOTOKONLI
| CBop paHHbIX
[ | ApxuBbl
4 CneumnansHble =
[ MNonb3oBaTensckue UHTEPDE ~

-]

| [«I]

Froman)
Fromar]

Puc. 4.1c. Bxnaoka "B/[" mooyns noocucmemor "B/]".
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-+ QT OpenSCADA KoHurypaTop
$aiin Pepaktwpoeanve Buao [Nomowb
8 0000 % =
‘MMH [=]

= @ Demo station

=
=
S
El- 555 Bbasbl gaHHbIX
5 % il SQLite [ BA | Momows |

CBY: Bazogbie bubnuote

QL @@

Modyns: SQLite

~WrhopMmauma o mogyne

CBY: TecThl .

Generic DB Moayne: SQLite

CBY: AITIKC Wma: B SQLite

Export DB i Tun: B

E;Te“:_lﬁgiﬁjﬁg HELMH Wctounmk: ... Jlib/lopenscada/bd_SQLite.so

v B[ DBF Bepcua: 1.4.1

&/ bl FireBird AgTop: Poman CaBouveHko
= @ B MysaL Onucanve: Moaynek Bf. MpeaoctaBnseT nonaepxky 5O SQLite.
'/, besonacHocTb ||
j TpaHcnopT JuueHsna: GPL

2 TpaHcnopTHbIE NPOTOKOMbI
| Chop paHHbIX
1 ApxmBbil
r,_g CneunansHbie

@_m_ﬂ_ﬂms_m\:m'rnm-ﬂwna AT

IHHHHH

Froman

Puc. 4.1d. Bxraoxka "lomoww" mooyns noocucmemot "BJ/I".

Kaxnass BJl comepXHUT COOCTBEHHYIO CTpaHUIly KoH(urypauuum c Bkiaakamu "baza naHHBIX",
"Taomump" u "SQL", B cimydae mommepxkku SQL-3ampocoB. KpomMe OCHOBHBIX omeparuii MOXHO
BBINOJIHATH KOMUpOBaHWe cojepxkumoro bJl cranmapTtHOW (yHKIMEH KONMUPOBaHUS OOBEKTOB B
koH(puryparope. Oneparus konupoBaHusi cojepxkumoro b/l moapasymeBaet kornupoBanue ucxoaHo bJ[
B b/l HasHaueHwus, mpu 3TOM comepxkuMoe bJ] HaszHaueHuWss He oOuuIIaeTcsa Neper  onepauuen
konupoBanus. KonmpoBanue conepkumoro bJl mpowsBoAWTCS TIpH YCJIOBHM BKIIOYeHUss oboux BJI,
uHayue OyJEeT BBIMOJIHATHCS MPOCTOE KonmupoBaHue o0bekTa b1,

Bxnanka "baza nannbix" (puc.4.1e) conepxut ocHoBHbIe HacTpoiiku b/] B cocrase:
+ Pazpgen "CoctosiHue" — coaepKuT CBOMCTBA, XapakTepusyrouue coctosaue b/I:

«  Brarouen — coctosinue b/l "Bxirouen".

Jlocmynusie B[ — mepedenp Tabnwui, KoTopbie conaepkut b/l. KoHTeKCTHBRIM MeHIO
JAHHOTO CBOMCTBA MPEAOCTABIAETCS BO3MOKHOCTh (PM3UUECKOTro ynaneHus Tadnuu u3 b1
«  3aepysume cucmemy uz B/ — xomaHma JJis BBINOJHEHUS 3arpy3kud u3 jganHou B/l
MoskeT ucnoap30BaThCs IpH INepeHoce naHHbIX B B/l mexny crannmsamu. Hampumep,
MO>KHO COXPaHMUTh YYaCTOK OJHOW cTaHIMU B 3KcnopTHYIO bJl, pusndyecku nepenectu bJ]
Ha JIPYTYIO0 CTaHLUIO, MOJKIIIOYUTH €€ B 3TOM MOJICUCTEME U BbI3BATh JaHHYIO KOMaH]Y.

+ Pazgen "Kondurypauusa" — HEnocpeaCTBEHHO COAEPKUT I0JIs1 KOHPUTypaLuu:

« ID — copepxut uHopManmo 06 naeHtudukarope bJ1.
«  Uwma — yxasbiBaet ums b/1.
«  Onucanue — xpatkoe onucanue b/ u e€ HaznaueHwusl.
« Aopec — anpec Bl B crnenuduanom mus tuna B/l (Mmomyns) B popmare. Omnucanue
¢dopmara 3anucu aapeca bJl, kak mpaBuio, TOCTYITHO BO BCIUIBIBAIOLICH MOJICKAa3Ke 3TOTO
TOJIS.
« Kooosass cmpanuya — yka3plBaeT Ha KOJOBYIO CTPaHHILy, B KOTOPOH XpaHITCi U
MPEAOCTaBIIAIOTCS TeKCTOBbIe 3HaueHus bJl. 3nauenue komoBoit crpanuiisl b/ B cBsi3ke ¢
BHYTPEHHEH KOIWPOBKOW CTaHIMM HCIOJIB3YETCS I IPO3PavyHOrO IEPEKOAUPOBAHUS
TEKCTOBBIX COOOIIEHU Tpu oOMeHe Mexay ctaHiuen u b1
«  Brniouams — yka3plBaeT Ha cocTrosiHue "BrirodeH", B koTtopoe nepeBoauth b/l mpu
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3arpyske.

Brmagka "Tabmuuer" (puc.4.1f) comep UT COUCOK OTKPHITBIX Tabnwi. Ilpu HOpmanbHOU padoTe
poTrpaMMBbl 3Ta BKJIQJKa ITyCTa, MOCKOJBKY ITOCIE 3aBepIIeHHs paboThl ¢ TabiMIaMu HporpaMMa uX
3aKpbIBaeT. Hamuune OTKPBITHIX TaOJIHII TOBOPUT O TOM, YTO Mporpamma ceiyac ¢ tabnuuamu paboTaer
WA TaOJHUIIBI OTKPBITHI MTOJIB30BATEIIEM ISl U3YUCHUS UX COJCPIKUMOTr0. B KOHTEKCTHOM MEHIO IepEeUHs
OTKPBITBIX TaOJMII MOKHO OTKPBITH TaONMuUIly s u3ydeHus (komanaa "Jo0aBUTh"), 3aKpHITh OTKPHITYIO

cTpanuiy (komanna "YaanuTe'") U mepelTH K U3y4SHUIO COEPKUMOTO TaOIUIIBI.

Bxnaaka "SQL" (puc.4.1g) moctymHa TOJabKO Ajia 0a3 MaHHBIX, nmoaaepxkuBarommx SQL-3ampockl, u
COJICP)KUT TOJIE BBOJA 3ampoca, KHOMKY OTMPaBKH 3arpoca W TabJHWIly C pe3yibTatoMm 3ampoca. s
YIIpaBJICHUS KOHTEKCTOM TPaH3aKIHH 3aIpoca MPeayCMOTPEHO OTACIbHOE KOH(PUTYPAIIMOHHOE TTOJIC.

f_:".; > OpenSCADA QTCfg: leMo cTaHuMa

dann PepakTUpoBaHWE

Bwg Homowb

QTStarter

88000

- =

2o A

Wma

El- ‘ ,El,emn CTaHuMA

El- Baszbl 4aHHBIX
- B[ DBF
@ B0 FreBird
- B0 MysoL
- B PostgreSQL

-3 B4 SQlite

i Mo gens AFNKC
Generic DB

i BUBNMoTEKK dryHKLY
- Export DB

- CBY: ArNKC

- CBY: Ba3osbie Bubn
- CBY: TecTwl

E}B BesonacHocTe

g TpaHcnopThl

@ TpaHCMOPTHBIE NPOTOK
- | +| CHop AaHHbIX

- [ ] Apxwekl

ﬂ CneywnanbHble

@] MonezoBaTeneCKWE WH
@Y YnpaBneHue MogynAMN
Loop

Loop S5L

IIL-H-H--H - w.!

baza gaHHbix: Generic DB

Basa gaHHbix | Tabawmub | SQL |

—CoCTOAHKE
Brnwuen: [

OocTynHble Tabnuybl:

AMRDevsPrm_test
Archive_mess_proc
Archive_wval
Archive_wval_proc
BFM_Symbalarm
BFM_SymbCode
CIFPrm_test
CIFPrm_test_io
CfgExtHosts
DAQ_AMRDewvs
DAQ_BFN
DAQ_DAQGate
DAQ_DCON

DAQ _DiamondBoards

CAG 1Eh mA S

[Bﬂrpylmh CUCTEMY M3 3TOR E:,EI,]

— KoHurypaymna
ID: GenDB

WMma: [Generic DE

OnucaHwne:

Anpec: [ JAGLKS/St.db

KojoBasa cTpaHWLa: [UTF-S

Brnwuate: [ |

<Jf[romen

Puc. 4.1e. Bxnaoka "baza oannvix" BJ[ mooyns noocucmemot "BJ]".
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2> OpenSCADA QTCfg: leMo cTaHuma

BB 000w &L 200 8@

Wma u
£ @ Lemo cranums Bbasza gaHHbix: Generic DB

E- 55 Ba3bl AaHHBIX
- Ba3sa gaHHex | Tabauuel | sQL
.- [%§ B DEF
@ Bl FreBird OTKpRITEIE TaBauub:
=- @ 50 MysaL DB
- B/ PostgreSQL FSarch Pack
-5 B SQLite 5YS

- Mogens ACNKC
Generic DB -
- BubnuoTekn doyHKL]
i Export DB :
- CBY: ATTIKC :
i CBY: BazoBele Bubn
e CBY: TecThl :

EB BezonacHocTe
g TpaHcnopTha E
- lgd TREHCNOPTHBIE I'IpﬂTnKE
ﬂ CHop maHHBIx ;
-] ApxmnBbl

ﬁ CneywanbHble

- None3osaTensckmne wH
L. @ YnpaeneHWe MogynaMiA
Loop

Loop S5L

O O O O O e O R

2

il
11
1
11
1
11

il

-

=lF]lroman] 4

Puc. 4.1f. Bknaoka "Tabruyvr" K] mooyas noocucmemot "BJ{".
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2 OpenSCADA QTCfg: lemo cTaHuma

@ann PegakTwpoBadHwe Buwg Nomowbs QTStarter

88000

wx LLLBO0 DD

WMma .
. basza gaHHeix: Generic DB
Eli Oemo cTaHuywnA
- 55 Basbl faHHbIx |
: Baza gaHHbx Tabnuykl sqQL
.- 4§ B DBF | ]
=-(@/ BA FreBird 3anpoc:
& 50 mysoL
H * .
F-B1 PostgresaL SELECT * FROM DB;
El- % BA SOLite
- Mogens ACNKC
- BUbAMoTEKKM dovHKL,
i Export DB
- CBY: ATJIKC E TpaHzakywa: | He uMeeT 3HadeHWA |v]
i CBY: basosble Bubn|
e CBY. TecTwl .
E% Be3zonacHocTe
9 TpaHcnopThI ;
fi,l TpaHcnopTHbIE NpOTOK| 1D TYPE MNAME DESCR =l
ﬂ CBop AaHHBIX ¢ 1 |LibBD MySQL | Functions libraries |Many functions libraries. | se
-] ApxuBbl : GenDB SOLit o ic DB A
ﬂ CneynanbHble ¢ =n QLite enenc A
I NonbzoeaTensckne uH| - 3 |LibDB sQLite | Functions libraries |Many functions libraries. | /L7
L @ YNpaBNEHME MOLYIAMMA| AGLES model contents::
B Loop : - Genericstation; -
- @ Loop SSL : :E:ig%f
4 |AnastModel |SQLite |AGLKS model - KM201: AA
- KM202;
- KM301;
- KM302;
5 |arch AreBird fva
6 |testFB FreBird sel
7 |GenDB MySQL | Generic DB sel
8 |arch MySQL selt]
Al KE mandal cantantes:- ]
T (a]»] 1] i | EID

[=]Hroman] 4

Puc. 4.1g. Bxraoxa "SQL" B/[ mooynsa noocucmemot "BJ]".
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Crpanuna u3y4eHus COAEPKUMOIO TaOJHIIBI COJACPKUT TOJIBKO ONHY BKianky "Tabmuma". Bkimaaka
"Tabmuma" (puc.4.lh) comepxutr mone uMeHH TaOMUIBI M TaOMUIly C colIepKuMbIM. Tabmureit
COJIEP’)KUMOTO TPEOCTABISAIOTCS QYHKIUH:

+  PpEeNaKTHUPOBAHHE COACPKUMOTO SYEEK TaOJHIIb;
+ n00aBleHHE 3aMTUCH (CTPOKH);
+ yJaJleHHe 3aMucH (CTPOKH).

¢+ QT OpenSCADA KoHHIypaTop

Paiin PepaktuposaHve Buwo [Momouwb

85000 ==

‘HMFI

C- @ Demo station
=) &5 basbl laHHbIX
% B[ SaLite
% B[ DBF
(@ BO FireBird
=- @ BA MySaL
CBY': basosble BubnuoTekn
CBY: TecTnl
= OcHoexan b
SYS
arch
CBY: AITIKC
BubnuoTekn dyHKuWiA
Mogene AITIKC
{2 BesonacHocTb
{ TpaucnopTbl
& TpaHcnopTHble MPOTOKETGI
/| CBop paHHbIX
[ ApxuBbl
» CneunanbHble
4 Monb3osaTensckue NHTERhEN
& YnpaBneHue MogynaMu

L2800 @0

= =X

Tabnuya: SYS

Tabnuua

KoHdpurypauua
(Hm: SYS

laxHble:

user | id val
root I DemoStation/sub_Ul/mod_QTCfg/Start... /DemoStation

root  /DemoStation/sub_Ulimod_QTCfg/Start... roman

root  /DemoStation/sub_Ulimod_Vision/Start... roman

root  /DemoStation/sub_Ulfmod_Vision/User...

root  /DemoStation/sub_Ulfmod_Vision/Run...

root  /DemoStation/sub_Ulimod_Vision/VCA...

root  /DemoStation/sub_Ulimod_Vision/Play... play -q %f

roman /DemoStation/sub_Ul/mod_Vision/dev... AAAAWAAAADIAAAAAQAAAAAAAAEAAAAC.

(3 N T N IS N N N Y

& Loop
& Loop SSL il
PLX8
a (D]
[/[roman

Puc. 4.1h. Bxraoxa "Tabauya" mabauyer K] mooyas noocucmemot "BJ]".
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4.2. Iloacucrema "be3onacHoctn"

[Toncucrema He siBIsieTCST MOAYNIbHOW. [yl KOH(Urypamuy IMOJCUCTEMBI MPETyCMOTpEHa KOpHEBas
cTpanuiia noacuctemsl  "be3omacHocte", comepxkamas Bkiagku  'llonp3oBaTenn W rpymnnsl
nosbs3oBarenei”" u "[lomous". Brkinaaka "Ilonp30Barenu u rpynmsl nojib3oBaTeneil” (puc.4.2a) conepxuT
CIIMCKM TOJIh30BaTeel W Tpynn moibs3oBareneid. [lomp3oBarens B rpymme "Security" u ¢ mpaBamu
NPUBUIETUPOBAHHOTO  MOJb30BATEN MOXET J100aBUTb, YAAJIUTh IOJNb30BATENsl MM TPYIIY
nojp3oBareneid. Bee ocTanmpHBIE MOJB30BATEN MOTYT MEPEUTH K CTPAHMIIE IOJIB30BATENSI WM TPYIIIBI
nosib3oBarens. Bxnanka "[IoMomp" coaepKuT KpaTKyro OMOIIb JJIs JAHHON CTpaHUIIBL.

[ | QT OpenSCADA KOHpUIypaTop = =] [

daiin Pepaktuposanve Bug [loMowb
8000 R= Ll 200 @8
Knms ®
5 @ Demo station v._ () Modcucmema: bezonacHocme
5 Baabl AaHHbIX -
= ., BesonacHocTs MonbsoBaTeny W rpynnel NONL30BaTENER [ Momowb
MNons3osamens:
) MNonb3oBaTenn:
lpynna.
i TpaxcnopTsl roman
o TpaHcCnopTHLIE NPOTOKONG root
| Cbop naHHbIX user
[ 1 ApxuBbl
&4 CneuwansHole
4| Monk3oBaTenkcke MHTepd et
& YnpaeneHwe MogynAMM
& Loop
& Loop SSL
PLX8 Ipynnel Nonb3cBaTenei:
iusers
BD
Archive
Security
Ul
root
Protocol
Special
DAQ
(1 | (]
Ffoman

Puc. 4.2a. Bxnaoka "llonvzoeamenu u epynnvl noiv3oeameneti” KopHego cmpanuybl NOOCUCTEMbl
"bezonacnocms".

Onucanue OpenSCADA 33



Jns koHpurypanuu Moib3oBaTeNs NPEeNOCTaBIseTCs CTpaHHUIla, COJAep)Kallas TOJbKO BKJIAAKY
"TTonb3oBarens" (puc.4.2b). Brimagka comepkuT KOH(DHUTYypallMOHHBIE JaHHBIE MPOQWIS MOIH30BATENS,
KOTOpbIE MOXET HW3MEHSATh CcaM TIOJb30BaTellb, IOJb30BaTenh B Tpymme "Security" wumm
MPUBUIICTHPOBAHHBIN TIOJIB30BATENb:

«  Hms — nadopmanus o0 IMeHHU (MICHTUPUKATOPE) TOITH30BATEIS.

+ [lonnoe umsa — yKa3pIBaeT Ha MOJITHOE UMS MOJIb30BATENS.

«  HM3obpadsicenue norvzosamens — yKa3blBaeT N300paeHUe NoIbp30BaTess. M300paxkeHne MoxKeT
OBITh 3arPY’KEHO WU BBITPYKEHO.

« bJ/[ nonvsosamens — anpec b/ 1 XpaHeHUs TaHHBIX MTOJIb30BATENS.

« Ilaponv — mone 11t U3MEHEHUs MMapoJis MoJIb30BaTess. Beerma oToOpakaer " *###*!,

« [pynnel nonvzosameneri — TaOIMIA C TIEPEYHEM TPYII MOJIb30BaTENICH CTAHIIMU U IPU3HAKOM
MIPUHA/IJISKHOCTH TIOJIH30BATENS K TPYIIIIaM.

| QT OpenSCADA KoHthurypaTop

Daiin Pepaktuposadne Buo [Nomolls
- I o . =
B8OOIl 200 0
| dus a lMone3oeamene: user
= & Demo station
= basbl faHHbIX Monb3oBatens l
= iz, besonacHocTs
= Mone3osamens: Wmsa: user
& rtoman MonHoe ums: [I'Ipocmﬁ nonb3oBaTenb
roo
liser WaobpaweHne nons3ceaTens:
= Ipynna: KapTuHka He yctaHoBneHa!
users
BD Bl nons3ceatena: | *.* |v]
Ar{:hive e e e e e e ey
Security Napone: [
Ul Ipynnsl NonNb3oBaTenei:
root
Protocol :l lpynna |BKI'IH]"—IEH|
Special 1| users \v 4
DAQ —
¢ TpaHcnopTsl 2|BD
o TpaHCnopTHbIE NPOTOKONG o | Archive
| Cbop AaHHbIX n i
[1 ApxuBbl 4 | Security
L4 CneunansHble —
4| MonbaosaTensckue WHTEPD 5UI 7~
% Ynpaenenwe mogynamMM E l2] rant -
€1 I D
Ffoman

Puc. 4.2b. Bxnaoka "llonvzoeamensy” cmpanuywl nonvzosameinsn noocucmemol "bezonacnocms”.
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JUis KoHurypauuu Tpynmnbl I0Jb30BaTeled NPEeJOoCTaBIsAEeTCS CTPAaHUIA, COAEp)Kallas TOJIBKO
Bkiaaky "I'pymma" (puc.4.2c). Bxmagka comep HUT KOH(MUIYpallMOHHBIC JaHHBIE HPOQUIS TPYIIIBI
H0JIb30BATENEN, KOTOPBIE MOXKET U3MEHSTh TOJIBKO IPUBUIIETUPOBAHHBIH 110JIb30BATENb:

«  Umsa — nndpopmanus o0 UMEHHU (UISHTU(UKATOPE) IPYIIIBI OJIB30BATEICH.

« Ilonnoe ums — yKka3pIBaeT HA ITOJIHOE UM TPYIIIIBI MOJIb30BaTEICH.

« BJ] epynnwvi nonvzoeameneii — aapec bJl 11 XpaHeHHUs JaHHBIX TPYIIIBI T0JIB30BATEIEH.

« Ilonvzo6amenu — CHUCOK IIOJIb30BaTENEl, BKIIOYEHHBIX B JaHHYI Tpymniy. C HOMOIIbIO
KOHTEKCTHOT'O MEHIO CIIMCKA MOXHO 100aBUTh MJIM YIAIUTh IIOJIb30BATEINS B IPYIIIIE.

¢~ QT OpenSCADA KoH(MrypaTop 8%

dann Pepaxktuposanne Bug [lomouws

88000 L4l 200 @O
4]

|HMﬂ
= @ Demo station

lpynna users

=% basbl gaHHbIx Mpynna
= % BesonacHocTs
= Mons3osamens: Mma: users
%Grtoman MonHoe ums: | Mpynna nonb3aosarereii |
user B rpynnel nons3oeatenei: | " v]
= lpynna: MonbsoBaTeni:
e user
BD root
Archive roman
Security
ul
root =
Protocol
Special
DAQ
i/ TpaucnopTsl
. TpaHCnopTHLIE MPOTOKONI
~| Chop paHHBIX @

[«I+]

Froman)
fromar]

Puc. 4.2c. Bknaoka "l pynna" cmpanuywsl epynnsi nonvzosameneti noocucmemsl "bezonacnocms”.
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4.3. lloacucrema "Tpancnoprsl"

[Toxcucrema sBISIETCS MOAYIBHON U COJIEPIKUT UEPAPXHUIO OOBEKTOB, N300paxEHHYI0 Ha puc.4.3a. Jlns
KOHQUTYpallud TOACHCTEMBbI TMPEAyCMOTpEHAa KOpHEBas cTpaHHIla mojcucrembl "TpaHcmoptsl”,
coaepxarias Bkiaagku "[loacucrema", "Monaynu" u "Ilomonis".

Hemo cTaHyma

Sockets
Tin mpawcnopma |

CucmesHeil ool

ol nodcusmen

wea_1 ][5e|f] E[TrCntrqup][ﬁtrple]

Brod Al Moo d mugnd |

Modynsusid cnod |

Puc. 4.3a. Hepapxuueckas cmpykmypa noocucmemol "Tpancnopmor”.

Bxnangka "Ilogcuctema" (puc.4.3b) comepkut Tabmuiyy KOHGUTYpAIMd BHENIHUX JUISI JAHHOM
OpenSCADA crannwmii. BHemnue cTaHimum MOTYT OBITb CHUCTEMHBIMH W TOJB30BATEIbCKHMH, YTO
BbIOMpAETCs COOTBETCTBYIOIIUM MapamMeTpoM. CHCTEMHbIE BHEUIHHE CTAHLUWU JOCTYIHBI TOJIBKO
IIPUBWICTMPOBAHHOMY IIOJIB30BATENI0 M HCIHOJB3YIOTCS KOMIIOHEHTAMM CUCTEMHOIO Ha3HA4EHHS,
HanpuMep, MEXaHW3MOM TOpPU3OHTAJIBHOTO  pe3epBupoBaHuss u  Mmoxayiem  DAQ.DAQGate.
[Tonp30BaTenbCKUE BHEUIHHE CTAHIIMM TPUBA3aHBI K MOJB30BATENI0, KOTOPBIA MX CO37aBaj, a 3HAUYMUT
CIUCOK TIOJIb30BATE€IbCKUX BHEIIHMX CTaHUMH WHAMBHMJIYyaJleH s KaXJA0ro IOJb30BaTels.
[Tonp30BaTenbcKue BHEIIHUE CTAHIUU HCIONb3YIOTCS KOMIIOHEHTaMu TIpadudeckoro uHTepdeiica,
Hanpumep, ULQTCfg, UL.WebCfgD u Ul Vision. B Tabnuiie BHEIIHUX CTaHIUH BO3MOXHO 100aBICHNUE U
ylajaeHue 3anucel Mpo CTaHIMIo, a Takke uX Moaudukanus. Kaxxnas 3anuch coaepKuT mosst:

+ Id — uneHtuduKaTOp BHEUIHEH CTAHIUH.

«  Umsa — uMa BHeNIHEN CTaHIIUH.

« Tpancnopm — BBIOOp M3 CIIMCKA MOJYJISI MoACUCTeMBI "TpaHcopThl" 71 UCTIOIB30BAHMSI €T0
B JIOCTYIIE€ K BHEILIHEN CTAHLINU.

«  AoOpec — aapec BHENIHEH cTaHIIMU B popmare, crienmnuaHOM JyTsi BRIOPAHHOTO B MPEBIAYIIEM
noJie MoxtyJis moacuctemsl "TpancnopTsr'”.

« llonv3oéameny — uMA/MACHTU(DUKATOP TOJB30BATENs YHAAJIEHHOM CTaHLMH, OT HWMEHH
KOTOPOTO BBIMIOJIHATH MOJKITIOYCHHE.

« Ilaponby — naposb Noab30BaTeNs yIaIEHHON CTaHIIHH.
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http://wiki.oscada.org/Doc/Vision?v=10pu
http://wiki.oscada.org/Doc/WebCfgD?v=dn4
http://wiki.oscada.org/Doc/QTCfg?v=16vk
http://wiki.oscada.org/Doc/DAQGate?v=d1r

Bxiagka "Moaynu" (puc.4.1b) comepxut cnucok Moaylseid moacucteMsl "TpaHcnopTel" U WIEHTUYHA
Ul BCEX MOJAYyJbHbIX mojacucteM. Bkianka "Ilomounis" comepKUT KpaTKyl0 MOMOIIb Jis JTaHHOU
CTPaHMIIBI.

+ | QT OpenSCADA KoHdurypaTop

$aiin Pepaktuposanve Bun [lomolwb
883000 RXx L4200 @0

ms
5 @ Demo station i} Modcucmema: TpadHcnopmel

%5 Ba3bl gaHHbIx

% Be3oNacHocT Mopcvctema | Moaynu | Momowp |
= ¢ TpaHcnopTsl )
B @ SSL CucTeMHble BHelIHWe XocThl: [ |
Bxodwoii mparcn| | MEpe4eHb BHEWHIX XOCTOB:
BeixodHol mpaHc Id | Wms |Tpaucr|np'r| Aapec NonbsoBatent | I'Iaponb|
£ tg CokeTnl
Bxoduol mpaxcm 1|loop Loop CokeTbl TCP:localhost: 10005 roman e
Beixodrioti mparc, | o,,055] Loop SSL SSL localhost: 10045 root wwvoree
i TpaHcnopTHbie npoT -
| Cbop paHHbix 3|plx8 PLX8 ‘CokeTbl TCP:plx8.diya.org:10005 roman bl

=

s CneunaneHble

& MNonb3oBaTtenbekne W
& YnpasneHue Moayna
& Loop

& Loop SSL

PLX8

&=

an

e
S

Puc. 4.3b. Bxnaoka "lloocucmema" kopnegoti cmpanuywl noocucmemst "Tpancnopmot”.
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Kaxnapiii mMonmyns moxacuctembl "TpanHcmopTsl" mpefocTaBisieT KOH(DUIypalMOHHYIO CTpPaHUILy C
Bkiaakamu "Tpancnopter" u "Ilomoms". Bknanka "Tpancnopts!” (puc.4.3¢) COAEPIKUT CIIUCOK BXOISAIINX
U UCXOJSIIMX TPAHCIOPTOB, 3aPETUCTPUPOBAHHBIX B MOAYJIEe. B KOHTEKCTHOM MEHIO CIIHMCKOB
TPAHCHOPTOB TOJb30BATENIO IPEJOCTABISIETCS BO3MOXKHOCTb JOOABJICHUS, YIAJCHUS U Iepexoja K
HY)XHOMY TpaHcropTy. Bo Bkianke "Ilomoms" comepkutcst MHPOpPMAIUS O MOAYJE IOJICUCTEMBI
"Tpancnoptsl" (puc.4.1d), cocTaB KOTOPOI HASHTUYEH AJIs BCEX MOAYJIEH.

QT OpenSCADA KoH(pUrypaTop == *x
@ain Pepasktuposadne Buao  [Momoulb

88000 Rx Lal 200 @80

mn
5 @ Demo station e Modynk: Sockets
5 Basbl gaHHbIX
g EEBGI'S?:HGGTI: TpaHcnopTel | Momolb
B 5 TpaHcnopTbl .
ag @ SSL Bxop:
Bxodxol mpaHcmopm: Self
BeixodHol mpaHcnopm WEB_T
=+ CokeTol WEB_2
Bxodnol mpaHcnopm:
BeixodHol mpaHcnopm
. TpaHcnopTHble NPOTOKONb
~| Chop paHHbIX
1 ApxuBbl Buixon;
&4 CneunansHble TrCntrloop
4 Monb3oeaTenkckne UHTepc TrCntrplx8
& YnpaeneHue mogynaMu
& Loop
@ Loop SSL
PLX8

[« (D]

Froman)
fromar]

Puc. 4.3c. Bxnaoka "Tpancnopmut"” mooyna noocucmemwt "Tpancnopmor”.
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Kaxxnprii  TpaHCIOPT COAEPXKUT COOCTBEHHYIO CTpaHHIly KOHPUTYpallid ¢ OJHOW BKJIIAIKOH

"Tpancnopt". DTa BKIaJKa COACPKUT
(puc.4.3d) conepxur:

OCHOBHBIE HACTPOMKHM TpaHCIOpTa. Bxomdmui TpaHCIOPT

- Pazgen "Cocrosaue" — COACPIKUT CBOﬁCTBa, XapaKTCPU3IYHOIUC COCTOSAHUC TPAHCIIOPTA:

«  Cmamyc — uH(pOpMaIHS O TEKYIIEM COCTOSHIUH TPAHCIIOPTA U CTATHCTUKA €T0 paboTHI.
«  Bwinonnsiemcs — coctosgHue TpaHcnopTa "BeimonHsercs".
« B/ mpancnopma — anpec bJl nns xpaHeHus JaHHBIX TPAHCIOPTA.

Paznen "Kondurypanus" — HEOCpPeACTBEHHO COAEPKUT TOJISI KOHPUTYPAITAHN:

« ID — undopmanust 06 uACHTUPHUKATOPE TPAHCTIOPTA.

«  Umsa — yxa3pIBaeT UM TPAHCIIOPTA.

+  Onucanue — KpaTKoe OMMCAaHUE TPAHCTIOPTA U €r0 Ha3HAYCHHUS.

+  Aodpec — anpec TpaHCTIOpPTa B crielU(PUIHOM ISl TUTIA TPaHCTIOpTa (MOIYIsi) hopMare.
Onucanue popmara 3anucu agpeca TPaHCIOPTA, KaK MPaBUIIO, JOCTYITHO BO BCIUIBIBAIOIIECH
MIOJICKAa3Ke ITOTO MOJIS.

«  Tpaucnopmmuweiii npomoxon — YyKa3blBaeT Ha MOAYJIb TPAaHCHOPTHOTO MPOTOKOJIA
(moxcuctema "TpaHCOpTHBIE MPOTOKONBI"), KOTOPBIM JIOJKEH paboTaTh B CBS3KE C
JAHHBIM BXOIHBIM TPAHCHOPTOM. T.e. TOJy4eHHBIE HECTPYKTYPHPOBAHHBIC TaHHBIE ATOT
MOAyNb OyAeT HampaBlsATh HAa CTPYKTYpHU3alMI0O U 00pabOTKYy YKa3aHHOMY MOJYIIIO
TPAHCIIOPTHOT'O MPOTOKOJIA.

« 3anyckamb — YyKa3blBaeT Ha cOCTOsHHME 'BbimosHseTcs", B KOTOpO€ NEPEeBOAUTH

TPAHCIIOPT IIPH 3arpys3Ke.

28500

|L"|M;|

- @ Demo station
% basbl flaHHbIX
i/2, BezonacHocTs
= i TpaHcnopTsl
B g SSL
Bxodrol mpancrnopm:
Boixodrot mpascnopm

- x| ) o

$ain PepaktvposaHve Bun [Momolb

2R

BxodHoil mpaHcnopm: Self

TpaHcnopt

~CoctoaHue

Cratyc: 3anyweH. CoeguHenmia 1, oTkpbiTo 1. Tpathmk Bxogawmin 3418 kb,
ncxogawmn 1.683e+04 k6. 3akpoITo coeaMHeHMA no nuMMTY 0.

BeinonHaetca: (|

|

2 CneuwancHele

4| MonbsoBaTensekie MHTep.
& Ynpaenexue mMoaynsmu
& Loop

= Loop SSL

PLX8

|

(L 7E ] [+

£ tg CokeTnl —
= BxodHoii mpaHcnopm: B/l Tparcnopra: | . |']
EMESB : ~ KoHdpurypaums
WEB 2 ID: Self
& BeixodHol mpaxcnopm Wma: [SEH‘
TrCntrloop Onucanve:
TrCntrplx8
w TpaHCNOpTHbIE NPOTOKOMb
| Chop AaHHbIX
| ApxuBel

Aapec: | TCP::10005:1

TpaxcnopTHelid npoTokon: | SelfSystem | =

3anyckate: v

Ty coepen
MakcumMym KnWeHToB:
BxogHoi Bygpep (kbanT):

Fomer)

Puc. 4.3d. Bxraoxa "Tpancnopm" cmpanuysl 6xoosue2o mpancnopma mooyisi ROOCUCHEMbl

"Tpancnopmsi”.
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Ucxonsmuii Tpancnopt (puc.4.3€) COaepKuT:

+ Paznen "Cocrosinue" — colepKUT CBOMCTBA, XapaKTEPU3YIOIIHE COCTOSTHUE TPAHCTIOPTA:
«  Cmamyc — vH(pOpMaIys 0 TEKYIIEM COCTOSTHUN TPAHCTIOPTa U CTATUCTHKA €0 paboTHI.
+  Buwinonusemcs — cocrosinue Tpancnopra "Beinonnserca”.
« b/ mpancnopma — anpec bJl 1y XpaHeHHs JaHHBIX TPAHCIIOPTA.

+ Pazgen "Kondurypauusa" — HEnocpeaCTBEHHO COAEPKUT MOJIs KOH(PUTypaLuu:
« ID — undopmanus 06 uaeHTu(UKaTOpe TPAHCIOPTA.
+  Mmsa — yka3pIBaeT UMs TPAHCIOPTA.
+  Onucanue — KpaTKOe OIMCAHKE TPAHCIIOPTA U €ro Ha3HAYCHHUS.
+  Aopec — anpec TpaHCIOpPTa B CHCHU(DUIHOM IS THIIA TPaHCIIOPTa (MOIYsl) hopMaTe.
Onucanne gopmara 3anucu agpeca TPaHCIOPTA, KaK MPaBUIIO, JOCTYITHO BO BCIUIBIBAIOIIEH
MOJICKA3Ke ATOTO TIOJIA.
« 3anyckamvs — yKa3blBaeT Ha cOCTOsiHUE 'BblnonHsercs", B KOTOPOE€ NEPEBOJUTH
TPaHCIOPT MU 3arpy3Ke.

« | OT OpenSCADA KoHgMrypaTop = =2

@©afn  Penaktvpoeadne  Bun  MNomows  QTStarter

88000 L4l 200 20

ma

= ‘ Demo station

BrixogHown paHcnop T:Exlar

i
=] Bazbl LaHHbIX Tpancnopr Sanpoc
EB BezonacHoCTh
= ;} TpaHcnopTel — CocToRHue
S50
@ Cratyc: Sanywed. Tpadonk exonau,nil 0 k6, nexonawui 0 k6.
tg Coketol
- MocnegopaTenbHbIl MHTER Brinonusetca: A
Bxogquod pancnopT: EJl, TpaHcnopTa; [ |v]
=] BeixogHol TDaHcTopT.
Exkr — KoHgoary pauwa
o TPaHCNopTHBIE NPOTOKON ID: exlar
F} =0 COop LaHHbx
= J : IR [Exhr
[ ] Apxunesl
L4 Cneumansueie Onucanne:
I!] Monb20BATENbCKWME MHTEPI
@ YnpaeneHue MOoLY NAMK
@ Loop
& Loop S5L
o PLX& Al pec: [;‘dawwsa:mam:a:e:p l
Sanyckars: | |
EpeMaHHble MHTepeanbl: [EEE:D.E?:EQEI ]

£ ()

=

————
Puc. 4.3e. Bknaoka "Tpancnopm" cmpanuysvl ucxoosuwe2o mpancnopma mooyis NoOCUCHeMbl
"Tpancnopmui”.

Onucanue OpenSCADA 40



Hcxonamumii TpaHCHOPT, B JONOJHEHUE, IPEAOCTABISACT BKIAAKY (GOPMUPOBAHUS MOJIb30BATEILCKOTO
3arpoca 4yepe3 JaHHbIi Tpancnopt (puc.4.3f). Bxiaaka npenHasHaueHa Al HATAIKU CBSI3H, a TaKKe JUIS
OTJIAJIKU IPOTOKOJIOB U COJEPIKMUT:

+  Bpewmsa (mc) — nndopmanus o BpeMEHH, 3aTpaueHHOM Ha 3aIlpoc U MOJyYeHHUEe OTBETA.

+ Peoicum — yKas3bplBaeT peXUM JaHHBIX, U3 crnucka "bunapueiii”, "TexcT(LF)", "Texct(CR)",
"Texkct(CR/LF)", B kotopom Oyner (opMupoBaTbcs 3alpoc M HPEAOCTaBIATHCS OTBET. B
OMHApPHOM pEXMME JaHHBIC 3aMUCHIBAIOTCS MapaMy YMCENl B MIECTHAALATCPUYHOM HCUHCIICHUH,
T.¢ OaiiTamu, pa3AeEHHBIMU TTpoOeTIaMHu.

«  Oorcudamev matimayma — TIpU3HAK OXMJATh TaiiMayTa TpW TOJyYeHHUH OTBeTa. MHOrHe
CHUCTEMBI TpU OTBeTe Ha pasznuyHbix nporokonax (HTTP) moryr cnate naHHble OTBeTa
HECKOJIbKUMH Kyckamu. be3 sToro ¢uara Oyner mosnyueH U oTOOpakKEH TOJBKO IMEPBBIH KYCOK.
[Ipu ycraHoBke 3Toro (hiara OyaeT OCYIIECTBICHO OXHJIAHHE BCEX KYCKOB OTBETa, BIUIOTH JI0
OTCYTCTBHSI JaHHBIX B TEUCHUM TaliMayTa J0XKHUIaHHUs TPAHCIOPTA.

+  Omnpaséums — KOMaHJAa OTIPABUTH 3aIIPOC.

+ 3anpoc — CONEPKUT 3a1pOC B BBIOPAHHOM PEXXHMME IPEACTaBICHUS aHHbBIX.

«  Omeem — npeioCTaBIsIET OTBET B BBIOPAHHOM PEXXHMME IPEACTaBICHUS TaHHbBIX.

-+ 1 OpenSCADA QTCfg: leMo cTaHuus

®alin PepakTwpoBaHwe Bwp [omows QTStarter

850002 1 £0200 DB

‘V’IMH [+] "
E- @ Cokern BbixogHou TpaHcnopT:testHTTP
B BXo4HO# TRaHCNopPT: [—[—l
El- BexogHO# TPaHCNopT: TparcnopT | 3anpoc
B B Bpemsa (mc):
- DAQGateloop P ' 30.634

- DAQGatetestloop Pexum: | TexcT(CR) ﬂ

- DAGRedndtloop

- DAQRedundantloop OMWMAaTe TaimayT: [V

- UIQtcfgathena

. UIQtCfgirkutsk TrpasuTe

- UIQtCfgkotel 3anpoc:

- UIQtCfgloop

-~ UIQtCfgnetBook GET / HTTP/1.1

. UlQtcfgple % Host: localhost

-~ UIQtCfgplxs 3

- UIgtCfgroman

- UIQtCfgserver

- UIgtcfgserverl

~UIQtCfgtest OTEeT:

- UIQtCfgyarbrl HTTP/1.0 200 OK

-~ UMsionirkutsk Server: OpenSCADA 0.7.1

- Uhisionloop Accept-Ranges: bytes

-~ UNisionserver Content-Length: 2050

- UNisionyarbr] - Content-Type: text/html;charset=UTF-8

~testHTTP

-~ TecT ModBus <?xml version='1.0' 7=

~testOPC <!DOCTYPE html PUBLIC '-//W3C//DTD XHTML 1.0 Transitional//EN'
(-l TpaHCMopTHeIE NPoT oK. 'DTDfxhtmll-transitional dtd'>
| CBop AaHHLX - <html ¥xmins="http:/fwww.w3 org/1999/xhtml'> -
B[] ApHuBe - <head=> E

[( I rrern | 4 Ip —mata httn_anuiv—'"antant Tma' contant—tawvtibtml. charcat—| ITE 8"/~

Jrom=r]

Puc. 4.3f. Bknaoka "3anpoc"” cmpanuybl ucxooswe2o mparncnopma mooyna noocucmemul "Tpancnopmuot”.
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4.4. lloacucrema "TpancnopTHbie NPOTOKOJIBI'"

[Toncucrema sBrsieTcss MOAYIbHOW. J[ns KOH(UTYypamuu MOJCHUCTEMBI TPETYCMOTPEHA KOpHEBas
CTpaHHUIla MojJcucTemMbl "TpaHCOPTHBIE MPOTOKOJBI", comepkamias Bkiaaaku "Moaynu" u "I[lomomns".
Bxnanka "Monynu" (puc.4.1b) cogepXut cnucok Moxyieit mojacucreMsl "TpaHCIOPTHBIE TPOTOKOJIBI" U
WJEHTUYHA 11 BCEX MOIYJIbHBIX mojcuctemM. Bxnagka "IloMomip" comepXKUT KpaTKyr0 MOMOIIb IS
JTAHHOM CTpaHHULIBI.

Kaxnapii Momyns mojacuctembl "TpaHCHIOPTHBIE TPOTOKOJBI" TMPEAOCTABISCT KOH(DHUTYpAIMOHHYIO
ctpanuily ¢ onHoi Bikiagakoid "ITomomp". Bo Bkmagke "I[lomoms" comepkutcs nHpoOpMaIys o MOyse
noacucremsl "Tpancnoptaeie mpoTokonsl" (puc.4.1d), cocTaB KOTOPO# HIEHTUYEH Ui BCEX MOTYJICH.
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4.5. Hoacucrema "Coop naHHbIX"

[Toxcucrema sBISIETCS MOAYIBHON U COJIEPIKUT UEPAPXHUIO OOBEKTOB, N300paxEHHYI0 Ha puc.4.5a. Jlns
KOH(QUTYpallud TOACUCTEMbl MpPeIyCMOTpEeHa KOpHeBas cTpaHuua mnojacuctembl "COop IaHHBIX'",
coneprkamias BkIaaku "bubnuorexu mabdiaonos", "Moaynu" u "[Tomomrs".

Jns momydeHus nocTyna Ha MOAM(UKAIMI OOBEKTOB 3TOH TMOJCHUCTEMBl HEOOXOAMMBI IpaBa
nosip3oBarens B rpynne "DAQ" uinu npasa NpUBUIETMPOBAHHOTO M10JIB30BATEIIS.

-

ClcmesEsIT cnol
Hemo
CTaHUKWA

Cnow nodcucmend |

P 3 T,
Modynereid cnod

System BlockCale| . nag
Auto DA, GenStat Kosmpannes

[Meminfol [cpumfu][mfm][muzz

Sooog

[fre e][tntaIIIn adISFS ][‘30:“][“—”'39 n] Am pufiym

h, .-

apamemp

N,

Puc. 4.5a. Hepapxuuecxas cmpyxmypa noocucmemut "Coop oarHwvix”".

Bxmanka "PesepBupoBanue" (puc.4.5b) comepkuT KOHOQUIYpalMIO pPe3epBUPOBAHUS HCTOYHUKOB
JTaHHBIX moAcucTeMbl "COOp AaHHBIX" CTaHIIMU B COCTABE HACTPOECK:
«  Cmamyc — cOIEpXUT WHPOPMAIMIO O padoTe CXEMbI PE3CPBUPOBAHUS, HA JAHHBIA MOMECHT
3TO BpeMsl, 3aTpayeHHOE Ha MCIIOJIHEHUS OJTHOTO IMKJIA 33/1a4u 00CITy>KUBaHUS pe3epBa.
«  Vposenv cmanyuu — yxaspiBaeT ypoBeHb JAHHOU CTaHLIMU B cxeMe pesepBupoBanus (0-255).

« Ilepuoo 3a0auu pesepgupoganusi — YKa3bIBaeT MEPUOAUYHOCTb MCIIOJHEHHUS 3aJlauu
pe3epBUpoBaHus B cekyHaax (1-255).
« Uumepsan epemenu 6occmanogneHusi COeOuHeHus: — YKa3blBaeT 4Yepe3 KaKoW MHTepBall

BPEMEHH OCYIIECTBISATH TOMBITKY BOCCTAHOBJICHHS COCIUHEHHUS C TIOTEPSIHHON pe3epBHOM
craniuen B cekynaax (0-255).
- [ybuna epemenu 6occmano8ieHus OAHHLIX — YKa3blBae€T HAa MaKCHUMAaJbHYIO TIyOUHY
apXUBHBIX JIAHHBIX JUIsl BOCCTAHOBJICHUS M3 apXWBa yJaJIEHHOM cTaHUMU NpH 3amycke B yacax (0-
12).
« Cmanyuu — conepxutr Tabmuiy ¢ uHpopMaimeil o pe3epBHbIX cTaHIUAX. CTaHIIUU MOXKHO
T00aBIATh M YAAJISATH MOCPEACTBOM KOHTEKCTHOTO MEHIO. IeHTHHUKATOp 100ABICHHBIX CTAHIIHIA
HY)XHO BBIOpaTh W3 CIOHCKA JIOCTYMHBIX cUCTeMHBIX craHimii OpenSCADA. Tabnuma
MIPEOCTABIISET CIACAYIOIYI0O HH)OPMAIHIO O CTAaHIHH:
« ID — wunentudukarop cuctemHoit cranuum OpenSCADA, nomkeH ObITh H3MEHEH
nocie g00aBieHus MyTéM BBEIOOpA U3 MEPEUHs JOCTYIHBIX;
«  Uma — ums cucremuoil cranuuu OpenSCADA;
 JKue — NpU3HAK HAIWYUS CBS3U C PE3CPBHOM CTaHIIUEH;
«  Vposenb — ypoBeHb yan€HHON CTAaHIIMU B CXEME pPE3€PBUPOBAHUS;
« Cuémyux — CYETYUK 3alpOCOB K PE3EPBHOM CTAaHUMU WJIM BPEMEHHU OXKUIAHUS
BOCCTaHOBJICHUS, B CIIy4ae OTCYTCTBHUS CBSI3H;
« 3anywen — CHHUCOK JOCTYNHBIX KOHTPOJUIEPOB, C NMPU3HAKOM (+) — KOHTPOJIIEPHI
JIOKAJIbHOTO UCHIOJHEHHUS HA YAAJIEHHON CTaHIUU.
« lIlepexoo x koughucypayuu nepeums yoanémHvlx cmaunyui — KOMaHAA JUIs Iepexoja Ha
ctpanuy koHpuryparuu yaai€¢aasix OpenSCADA cranmnuii, B moacucteme "TpaHcropTsr'.
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« Komwmponneppt — cOAEpXUT TaOMUIy C TEpPEYHEM KOHTPOJUIEPOB, JOCTYIHBIX JUIS
pe3epBUPOBaHUs, U TEKYIIEE UX COCTOSIHUE:
«  Koumponnep — nonHblii uAeHTU(HUKATOP KOHTPOJIIEPA;
«  Hmsa — vMs KOHTpOILIEPA;
3anywen — NpU3HAK UCIIOJHEHMSI KOHTPOJUIEPA JIOKATbHON CTaHLIUEH;
+ Pesepsuposanue — peXUM pPe3epBUPOBAHUS KOHTPOJUIEPA, MOKET OBITh BBHIOpaH W3
nepeuHs: "BeixitoueHo" u "AcuMMeTpuyHO";
« [lpeonoumenue ucnonrnenuss — KOH(QUTYpalMsl TPEINOYTUTEILHOTO HCIOJHEHHS Ha
yKa3aHHOW CTaHIIMU, MOXKET ObITh U3MEHEH; 3ape3ePBUPOBAHHBIC 3HAUCHUS YKa3bIBAIOT HA:
<BbICOKHII YpPOBeHb> — HCIOJHEHUE HA CTAHIMU C HAWBBICIIUM ypoBHeM, <Hu3kmit
YPOBeHb> — HCIOJHEHUE HAa CTAHLMHM C CaMbIM HHU3KUM YpPOBHEM, <ONTHMAJBHO> —
BBIOOp /IJIs1 HCTIOJTHEHUSI HAMEHEee HarpyKEHHON CTaHIIHH.
« Yoanéumeiti — mnpusHaK, ykaspIBAIOUIMI Ha MCIOJIHEHHE KOHTpoJuiepa yOanEHHOMN
CTaHIIMEH U paboTy JOKAIbHOM CTAaHIIMK B PEXKUM CHHXPOHHU3AIMH JAHHBIX C yIAIEHHOM.

O QT Configurator of OpenSCADA: Station 1

£k

Taliin  PegakTupoeadwe  Bug  MNomows  QTStarter

8 5000 % = 200 28

|l-'1Mﬂ
El- Station 1 Lol Modcucmema: C6op daHHbLIX
“5 Gasbl ganHbIx
{f4) BesonacHocTe PesepeupoBanie | Bubnuotesn waBnoHoe | Mogyom | TMowmoue |
i TpaHcnopTbl
i TPEHCNOPTHBIE NPOTOKONE CraTye: Bpema oGpaGoTkm 7.173 Me. B

B oty sposere crans (1[4

LLnto3 MeTOHHWKOB Aat Meprog, 388344 pEIepEMPoOBaHNA (C):

ModBus 7]

DCOM kaveHT WHTepEan BpeMEHY BOCCTAHOENEHWA COERMHEHWA (C): E

SMMP knueHT

T — MMyGWHa BPEMEHW BOCCTaHDBNEHMA faHHBIX (MACOB )
ﬂ CBop gaHHBIX cHE CTaHupAmn:

3eyKOBAA KapTa "

Nam4Yeckli YpoBeHs lﬂ LU |}KMB | (2 1= | 21T | ey |
BilmcnnTens Ha java stz Station2 | vy 2 4 System.AutoDA (+) ;

Chop paHHex Siemens

Diamond nnate cGopa
Bubnuomers WatnoHos:
| Apxuesl
4 CreupaneHeie
[l None3osaTensckle MHTEE
Gd ¥rpas NeHve Mogy nAamKI

[I'Iepe)(op, K KOHMMYPaLM NEPEYHSA ¥ LANEHHEI CTAHLMA l

KoHTponnepbl:
l KoHTponnep Hmsa |3anym,:aH I PesepevpoBaHve | 2gnoMTEHHE McnonHen—l Vi anEHHBIA |
System AutoDA | AKTHEHBIE JaHHbIE v AcUMMeETpHUHOE | <BlICOKMA ypoBeHE= v

]

* foman

Puc. 4.5b. Bxnaoka "Peszepsuposanue" noocucmemor "Coop oanuwix".
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Bxianka

napaMeTpoB ATOH IMOJCUCTEMBL. B KOHTEKCTHOM MEHIO CIHCKa OMOIMOTEK IIa0JIOHOB TMOJIb30BATEIIO
IPEJOCTABIISAETCS. BO3MOXKHOCTh J10OABJIEHUs, YAAJICHHUs M Iepexoja K HyKHOW OmbOiamoreke. Bkruanka
"Moaynu" (puc.4.1b) comepxxut crnucok Monyieil mojacucremsl "TpaHcnopTsl" W MIEHTUYHA Ui BCEX
MOAYJIBHBIX MoAcucTeM. Bkiaaka "[lomorp" conep’uT KpaTKyIo MOMOIIIb /1715l JAHHOW CTPaHUIIBI.

"Bbubimorexn 111abi0HOB"

(puc.4.5¢) COmEpKHUT CIHUCOK OMOIMOTEK IaOJOHOB IS

dain Pepaktmposadne Bug [Momowb

8 8000 =% =

Mg

(]

o-&-&-E-E

#--F-F-3

e

=-#

= @ Demo station

% basbl AaHHbIX
i, besonacHocTb
¢ TpaHcnopTsl
w TpaHcnopTHble NPOTOKOMG
| Cbop paHHbIX
= Modyne:
TpaHcnopTép UCTOYHMKOB [

ModBus knueHT
DCON knweHT
SMMP knueHT

BnoyHbld BEMUCNUTENE
% CGop paHHbIX cUCTEMBI

TNorvyeckida ypoBeHb

BolumcnuTens Ha java noag
CBop paHHeIX Siemens
Diamond nnatel cBopa aakx
=- Bubnuomeka wabmoHos:

ST
Bazoeble wWabnoHel

| ApxuBbl

o 5 P

-

200 289

S Modcucmema: C6op daHHbLIX

Bubnuotern wabnoHos [ Momgynw | Momowb ]

Bubnuotekn wabnoHoe:
ST
EBazoBble WwabnoHb

(D]

Flroman)

Kaxnas 6ubmmoreka mrabnoHoB mojacucteMbl "COOp JaHHBIX" MPEIOCTABISICT KOH(DHUTYpAITMOHHYIO
cTpanuny c Bkiankamu "bubmmoreka" m "lllabnonsr mapamerpoB". Briagka "bubmmoreka" (puc.4.5d)

Puc. 4.5¢. Bxnaoka "bBubnuomexu wabaonos" noocucmemot "Coop oannvix”.

COJICP’KUT OCHOBHBIC HACTPONKN OMOJIMOTEKH B COCTABE:
+ Paznen "Cocrosinue" — cCOIEepKUT CBOMCTBA, XapaKTEPU3YIOIIHE COCTOSTHUE OMOIMOTEKH:

«  Hocmynen — coctosiaue 6ubnuoreku "Jloctynen".

B/ bubruomexu — anpec bJ1 1 XxpaHeHUs TaHHBIX OMOIMOTEKH U MIa0JIOHOB.

+ Pazgen "Kondurypauusa" — HEnocpeaCTBEHHO COAEPKUT MOJIsE KOHPUTypaLuu:

« ID — undopmaryst 06 uaeHTHPUKATOpe OMOINOTEKH.

+  Uma — yxa3pIiBaeT UMs OUOIHOTEKH.

+  Onucanue — KpaTKoe onvcaHue ONOIMOTEKU U €€ Ha3HAYCHHSI.
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Bxnaaka "Illa6nonsl mapamerpoB" (puc.4.5€) COACPKUT CHHCOK I1abJOHOB B Oubanoreke. B
KOHTEKCTHOM MEHIO CIHCKA MOJIb30BATENI0 MPEAOCTABISIETCS BO3MOXKHOCTH OOABIEHUS, yIAICHHUS U

nepexojia K Hy)KHOMY II1a0JI0HY.

-+ QT OpenSCADA KoHgHrypaTop

tain Pepaktupoanwe Bug [lomollb

88000 ™=
‘HMH (4]

= Modyne:

TpaHcnopTEp UCTOYHWUKOB [

ModBus knuenT
DCON knueHT
SNMP knueHT
BrnoyHbli BEYMCIWMTENL
¥ CBop paHHbIX cUCTEMB
Jorvyecknia ypoBeHb
Beluncnutene Ha java noac
CGop panHbix Siemens
Diamond nnatel cBopa gaH

= bubnuomexa wabnoHos:
57
:basoBble WabnoHbl

[ ApxuBbi

&9 CneuwaneHcle

[ MonbsoBaTensckue MHTEPGEH

% YnpaeneHwe MogynaMu

= Loop
& Loop SSL

PLX8 @

I R a0

F-H

-3

-3

=

=5 %

kL 200 28

bu6nuomeka wabnoHoe napaMemposa: base

BubnuoTeka [ LabnoHbl napaMeTpoB ]

~CocTofHue

Hoctynen: [
B[ ubnuoTekn:

~KoHdburypauus
Id: base

**tmplib_base ‘ vl

Mma: [Eaaosme WabnoHb ]

OnucaHue:

MNpepocraenaeT peanuzaunio DazoBblx WabnoHoe.

Froman
D ——————

Puc. 4.5d. Ocnoenas exnaoxa koughueypayuu 6ubauomexu wabaonos noocucmemot "Coop oannwix".

. QT OpensCADAkowgurypatop L @x

$ain Pepaktupoeadve Bug [lomowb

88000 ==

|MMﬂ [«]

£ Modyme:
TpaHcnopTép WCTOYHWKOE |
ModBus knueHT
DCON knueHT
SNMP knueHT
BnoyHblid BEIMMCIIMTENL
§8 Cb6op gaxHbIx cucTeMsl
INorvyeckuil ypoBeHb
BbluucnuTens Ha java noag
Cbop paHHeIX Siemens
Diamond nnatel cbopa gau
2 Bubnuomeka wabnoHos:
s7
:basoBble WabnoHb
[ Apxwasl
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J MonbsosaTtensckie MHTEPQEN
&y YnpaeneHwe MogynamMu
= Loop
= Loop SSL

PLX8 @

(D)

#-8-82-8-8-8-8

53

- E--E

|

L 200 20

Bubnuomeka wabnoHoe NnapamMempoae: base

Bubnuoteka | LlaGnonsl napameTpos 1

LaBnoHsi:

CWrH. oucKpeTHan

CWrH. aHanar. no rpaHuLam
PacxonomepHbli yaen
Briok guckp. napameTpos

roman

Puc. 4.5e. Bxnaoka cnucka wabionog 6 budbiuomexe uiabaonos noocucmemvt "Coop oannwix".

Onucanue OpenSCADA 46



Kaxnpiii mab10H OnOIMoTeKH MIabIOHOB MPEIOCTABISICT KOHPHUTYPAIIMOHHYIO CTPAHHITY C BKJIIKAMH
"[a6mon" u "10". Bxnanka "llabmon" (puc.4.5f) comepXuT OCHOBHBIC HACTPOIMKH IIa0I0HA B COCTaBE:

+ Paznen "CocrosiHue" — comepKUT CBOMCTBA, XapaKTEPU3YIOIINE COCTOSTHUE T1abiioHa:
Jlocmynen — coctosinue mabiona "Jloctymen".
+  Hcnonv306ano — KOTMYECTBO UCTIONB30BaHUs mabdioHa. [lo3Bosser onpenenuTs GakT
WCTIOJIB30BaHUS |, KaK CJICJICTBHE, BO3MOKHOCTh PEIAKTHPOBAHUS IIa0JIOHA.

+ Pazgen "Kondurypauus" — HENOCPEACTBEHHO COAEPKUT IMOJIsE KOHPUTYpaLUu:
« ID — undopmanus 06 uneHTudukraTope maodoHa.
+  Umsa — yka3piBaeT UM m1abIoHa.
OnucaHnue — KpaTKoe OINMCaHUE 11a0JI0Ha U €0 Ha3HAYCHMUS.

N NOTH OpenSCADA KoH(HrypaTop -
dain Pepaktuposandne Bug [Momowb

48500 - = ) o 2 Q 2 R

||"°1“'“| ] lWa6nox napamempa: Bnok duckp. napamempoe
= @ Demo station
“ Basbl gaHHbIX Wabnon | 10 |
i, BesonacHocTs
& TpaxcnopTsl ~CocTosHne
w. TpaHcnopTHelE NPOTOKONE Doctynex: W
& [~ Cbop paHHbIX WcnonsaoeaHo: 1
- Modyns:
TpaHcnopTEp MCTOMHMKOBE [ ~ KoHdpurypauus
ModBus knueHT Id: digitBlock
DCON knueHT Mma: [Enm: OWCKp. NnapaMeTpoB
SNMP knuenT ’ -
BnoyHelA BeMUCNIMTEND OnucaHne:
¥ CBop pakHbIx cHCTEMBI Bnok ans cbopku gMcKpeTHRIX NapaMeTpoB YNpasnsa oW OgHUM
Jloruyeckui ypoBeHs annapatom.
Belumcnntene Ha java noaok
CbHop ganHblX Siemens
Diamond nnatel cBopa naxk
£ bubnuomexa wabnoHos: L

s7

- bazoeble WabnoHb
CWrH. OMckpeTHan
CWrH. aHanor. no rpaHuu
PacxogomepHeld yaen

BEnok auckp. napamerpoﬁg

| ApxuBbI
(4] (]+]
[Froman

Puc. 4.5f. ['nasnas exnaoxka xougpueypayuu wabarona napamempos noocucmemot "Coop oannwix".

Brimagka "IO" (puc.4.5g) comepxutr koHdurypanuio atpudOyroB (I0) mabmoHOB W mporpammy
mabjioHa Ha OJIHOM W3 S3BIKOB TMOJb30BaTelbckoro mporpammupoBanusi OpenSCADA, nanpumep,
DAQ.JavaLikeCalc.JavaScript. B Tabnuiy atpuOyToB mabioHa IOJIB30BaTEIb MOXET, MOCPEICTBOM
KOHTEKCTHOTO MEHIO, J00aBHUTh, BCTABUTD, YIAINUTh, IEPEJABHUHYTh BBEPX WIIM BHU3 3aIUCh aTpuOyTa, a
TaKXXe OTPelaKTUPOBATh I0JIs aTprOyTa:

+ Id — unentudukatop arpudyra.

«  Umsn — numsa atpudyTa.

« Tun — BBIOOp THHA 3HadeHWs atpuOyra wu3 cnucka: "BemectBenusii”, "llensrii",
"Jlormueckwuit", "Ctpoxka".

+ Peowcum — BbIOOD pexuma aTpubyTa U3 cnucka: "Bxoxa", "Beixon".

«  Ampubym — pexum atpudyTa mapameTpa, peaJn30BaHHOTO HAa OCHOBE INAOJIOHA M3 CIHCKA:
"He atpudyt", "Tonbko misa urenus", "[lonueiii goctyn". lns arpuOyToB 1ma0ioHa, y KOTOPBIX
3TO TOJI€ YCTAaHOBJICHO, OyIET CO3AaBaThCsl COOTBETCTBYIOUIMIA aTpUOYT Y apameTpa KOHTpoJuiepa
3TOU MOJICUCTEMEL.

«  Kongueypayusa — pexum KoHPUrypanuu atpudyTa BO BKJIAJKe KOH(UTypaluu mabioHa Y
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rnapamMeTpa KOHTpoJuiepa 3Tou moacuctembl u3 cnucka: "Koncranrta", "[lyOnmunas koHcTaHTa",
"Ces3p". B pexxumax "Ily6nuunas xkoncranta" u "CBs3p" BO BKJIaaKe KOH(Urypauuu mabdioHa
OyayT noOaBiieHbl 3TU aTpUOYTHl IJIs YCTAaHOBKM KOHCTAHTHl WJIM YKa3aHHUs BHELIHEH CBS3H
napamerpa.

+ 3nauenue — 3HaueHHE aTpHOyTa MO YMOIYAHUIO MJIHM MAOJIOH CCBUIKH JUTS TOCTYTIA MO CCBIIKE.
@®opmar mablioHa CCHUIKM 3aBUCHUT OT KOMIIOHEHTa, KOTOPBIM ero wucmosib3yeT. OOBIYHO Ui
moayiss DAQ.Logicl.ev mabnon ccbutku 3anucbiBaetcs B Bujae: {Ilapamerp}|{aTtpudyt}. [Tone
{IlapameTp} — yKa3pIBaeT WMs TapamMeTpa Kak KOHTeHHepa aTpuOyToB. ATpHOYTHI C
onuHaKkoBbIM 3HaueHueM {[lapamerp} OyayT rpynmupoBaThCs U MO3BOJSAT HA3HAYATHCS TOJIBKO
yKa3aHUEM KOHTEHHepa aTpuOyTOB, a OTHAEIbHBIE aTpPUOYThI OYIAyT CBs3aHBI C aTpuOyTamMu
KOHTEWHEpa B COOTBETCTBUU C NOJIEM {aTPHOYT}.

C CHHTaKCHCOM S3bIKa mporpaMmal mabIoHa MOXKHO O3HAKOMHUTLCSI B AOKYMCHTAIlUK MOIYJIA,
IPEIOCTABISIIOIICT0  WHTEPIPETaTOp  BBIOPAHHOTO  s3bIKa.  Hampumep,  TUOMYHBIM  SI3BIKOM
noJjb3oBarenbekoro nporpammupoBanus OpenSCADA ssnsercs DAQ.JavalikeCalc.JavaScript

"_.-4 0 OpenSCADA QTCRg: Jemo craHuus
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[} Bufinuomers walnoxoa:
K . .
2? 5 2 |emdClose ";:[‘Zlii” Narnvecknn Bexon | MonHen goctyn  Cesse KpaH|close
asoeble WabnoHw
Curu.
G::: :::;EiT:j"rp 3 |emdStop Komanpa "CTon" Narnueceni Buxop MNonuwii gocTyn | Cease KpaH|stop
PacxopomepHeli ya I .
Brok Anckp. napam 4 |stOpen ";::::::12 Nornueckni Exon Toneko yTeHHe | CeAZe Kpan|st_open
| Apxuew c
G CneynansHue 5 |stClose ";:':::I“e Narnveckni Bxon Teneko yTeHne | Ceaze KpaH|st_close
[ NenesoraTensckne nute B .
'—'l pot 8 |[tCmd pEMA yaepx Llenwi Bxon MonHwii gocTyn | KoHoTavTa L]
@Y ¥npaenexne mogynamn KOMaH g () @
Loop I Mocnenxas AP = P T Py [T Tpp— n
Loop S5L Awk nporpamme; |JavalikeCale JavaScript |v]
PLC
Mparpamma:
set=false;
iflermdOpen && last_cmd!=1) { last_cmd=1; set~true; }
iflemdClose && last_emd!=2) { last_cmd=2; set=true; }
iflemdStop && last_cmd!=3) { last_cmd=3; set=true; }
if{set && tCmd=0) w_tm=tCmd;
iffw_tm =0y w_tm-=1./4_fiqg;
else
{
w_tm=0;
ifftCmd=0) —
[ ] (D) :
if{last_emd==1) emdOpen=false;

Puc. 4.5g. Bxnaoxa kongueypayuu ampubymos u npoepammul wiabrona noocucmemst "Coop oanmvix”.
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Kaxnprit momyne moacuctemsl "COoOp MaHHBIX" MTPeIOCTaBISET KOHPUTYPAIMOHHYIO CTPAaHMILY C
Bkinaakamu "Kontpomnepsr" u "llomous". Bkmaaka "Kontpomneps!" (puc.4.5h) comepxur crnmcok
KOHTPOJIJIEPOB, 3apErMCTPUPOBAHHBIX B MOAYyJNe. B KOHTEKCTHOM MEHIO CHHCKa I0JIb30BaTEII0
IPEJOCTABIISACTCS. BO3MOXKHOCTh J100aBJE€HHUS, YAaJeHHUS U Iepexoja K HYKHOMY KOHTpoiuiepy. Bo
BKitagke "Tlomomp" comepkutcst mHpopMaIus o Moayie nojacuctemsl "Coop nanubix" (puc.4.1d), cocras
KOTOPO MICHTUYEH JIJIsl BCEX MOYJIEH.

@aiin Pepaktvpoeadwe Bug [Momowb

88000 == CAS 29

|Ix1r-.m B

Modynk: LogicLev
= @ Demo station

“ basbl naHHbIX KoHTtponneps [ MNomoLs ]
i, beaonacHocTb
& TpaHcnopThl KorTponnepsi:
. TpaHcnopTHble NpOTOKOMNE - JKCNEpPUMEHTANBHLIA
£l | CBop faHHBIX
£ Modyns:

TpaHcnopTEp WCTOHHIE
ModBus knueHT
DCON knuenT
SNMP knueHT
BnoyHbIA BeMUMCIMTENE
}& CBop paHHbIX CUCTE
Torvyecknid ypoBeHb
BbMvcnvTens Ha java [
CBop paHHbIX Siemens
Diamond nnatel cbopa
Bubnuomexa wabnoHos:
1 ApxuBbl
4 CneuwaneHble
4 MonbsoBaTensckae MHTep
% YnpaBneHve MogynaMM
& Loop

Loop SSL
£ D

Puc. 4.5h. Bxnaoka "Koumponnepwvt" mooyns noocucmemst "Coop oannvix".

-3

-2

=

KD

Flroman)

Kaxxnip1it KOHTpOIUIep CONEPKUT COOCTBEHHYIO CTpaHUILy KOH(uUryparuu ¢ Bkiaakamu "KonTposiep"
u "[lapamerpsr”.

Bxnaaka "Kontpomiep" (puc.4.51) comepXUT OCHOBHBIE HAacTpOWKH. COCTaB ITHX HACTPOEK MOMKET
HECKOJIBKO OTJIMYAaThCsl OT OJHOIO MOZYJSL ATOM IOACHUCTEMBI K APYyromMy, O 4€M MOYKHO Y3HaTb B
COOCTBEHHOW JTOKYMEHTAallMU MoOJIyJei. B kadecTBe mpumepa paccCMOTPHM HACTPONKH KOHTpOJUIEpa y
Moyl KoHTposuiepa jJorudeckoro DAQ.LogicLev:

+ Paznen "Cocrosinue" — colepKUT CBOMCTBA, XapaKTEPU3YIOIIHNE COCTOSTHUE KOHTPOJLIepa:
- Cmamyc — yKka3blBaeT cTaTyc KOHTpojulepa. B Hamem cimyyae KOHTpoOJUIEp
WCTIOJHAETCS] U BPeMsI BBIUMCIIEHUS COCTABISIET 656 MUKPOCEKYH/I.
« Brmouen — coctositHue KoOHTpoiuiepa "BximoueH". BxioueHHBIM KOHTpOJUIEp
MIPEIOCTABIIET BO3MOKHOCTh CO3/IaHUS TTApaMeTPOB U UX KOH(PUTYPAIIHH.
« 3anywen — coctosgHue KoHTpoyuiepa "3amymien". HcnonHsomuics KOHTPOJLIED
BBINIOJHACT (U3UYECKUd cOOp MaHHBIX W/WIM BKJIIOYAET MEXAaHU3MbI JOCTyNa K STUM
JTAHHBIM.
«  bBJ[ konmponnepa — anpec B]l 1y XxpaHeHUs! JaHHBIX KOHTPOJUIEPA U €r0 TapaMeTPOB.

+ Paszgen "Kondurypauusa" — HEnocpeaCTBEHHO COAEPKUT I0JIs1 KOHPUTypaLuu:
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« ID — urdopmanus 00 uACHTHPUKATOPE KOHTPOJUIEpa.

+  Hma — yxa3pIBaeT UMs KOHTPOJUIEpa.

+  Onucanue — KpaTKOe OIIUCAHNE KOHTPOJIJIEPA U €r0 Ha3HAYCHHUS.

« Brawouams — yKa3plBaeT Ha cocTosiHME '"Bximoudare," B KOTOpOE€ IE€pPEBOIUTH
KOHTPOJIIED MPH 3arpys3Ke.

+ 3anyckamb — yKa3bIBaeT HA COCTOSIHUE "3amylieH", B KOTOPOE MEPEBOJUTH KOHTPOJUIEP
IIpU 3arpys3Ke.

« Tabauyvr napamempos — MMEHa TaOJUL], B KOTOPBIX COXPAHATh MapaMeTpbl, Pa3HbIX
THUIOB (MMEIOTCS B BUly OOBEKTHI TapaMeTpoB cOOpa TaHHBIX).

« IInanuposanue eviuucnenuti — ONPEAEISACT NEPUOJUUECKUN WIM II0 PACIUCAHHIO
XapakTep BbIYMCICHUA. B Halem npuMepe 3To CeKyHAHOE BBIYUCIICHUS 11a0I0HA.

«  Vposenv npuopumema 3adauu nonayueHus OaHHbIX — yCTAHABIMBACT MPUOPHUTET 3a7auu
cOopa JaHHBIX 93TOr0 KOHTpoyuiepa. Mcrmonbp3dyercs mpu IUIAaHUPOBAaHMM  3a]ad
OTIEPALIMOHHON CUCTEMOM. B ciydyae MCHOIHEHUsI CTAHLIMU OT UMEHHU CYIEpIIOJIb30BaTels
"root" 9TO TOJNIE BKIIOYAET IUIAHUPOBAHHUE 3aJaud KOHTPOJUIEpA B PEKHUME PEATbHOTO
BPEMEHU U C YKa3aHHBIM IIPUOPUTETOM.

- OpenSCADA QTCfg: Hemo cranuma

@aian  Pepaktwpoeanne Bug  Nomowe QTStarter

88000 Rx 1£0[(2800 8@
. — Konmponnep: 3kcnepumMeHmanbHbiil
EO Hemo cTaHuma
[ 55 Baskl faHHsx mln—]
1, BesonacHocTs s 2paveTps
¥ Tpancnopre ~CocToAHME
[ @ TpaHcnopTHble NpoToKoNbl c .
Eb- ] CBop naHHeIx Tatyc: 0:3anyweH. Boizoewl c nepuogom: 1c. 3aTpaveHo Epemenn: 656mic.
& Modyrme: BrnoueH: v
- YeTpoiicTea ACKY 33 3 . ]
B Mogyne BFN MYLLEH.
B~ BNOYHLI BEIYHCIUTENL B KoHTponnepa: [*,* |-]
- [Into3 MCTOMHUKOE AaHHb
B DCON kameHt ~ Kongurypaywa
El-Diamond nnatel cBopa ng ID: experiment
- ObopyaoeaHue |CP DAS =
'"BbNI—‘ICJ‘IIﬂTE.ﬂb Ha java nog Mma: [SkcnepMMEHTaanbm
El-Tormyeckni ypoeeHs L CnucaHume:
-F3 CopepHuT TpyNny 3KCNepUMEHTaNbHBIX NapaMeTpoE.
~F PP1
~F PP3
-F PP5
- P3 Brnrouats: (¥
- P4 3anyckate: ¥
- PT0503
P PP1 Tabnuua napaMeTpoB no wabnoHy: [LngLevPrm_experiment l
E Egg Tafnuua napaMeTpoR ANA OTPAMEHWA: [LogLevPrmReﬂ_experiment l
- Pj E [naHupoBaHWe BEIMUCIEHMIL [1 |vl
4 S | Tt [«]r] YpoBEHb NpUOPUTETA 3af4a4W NONYYEHWA JaHHbIX: _E

BNl

Puc. 4.5i. ['nasnas éxnaoka konguzypayuu konmpoanepa noocucmemst "Coop oannvix".
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Bxnaaka "Ilapamerpsr" (puc.4.5]) COAEP)KUT CHUCOK TMapaMeTpoOB B KOHTpOJUIEpPE, BBHIOOp THMA
napaMeTpoB, CO3/1aBaEMbIX MO0 YMOIYAHUIO, a TakkKe HHPOpMAIHIo 00 00IIeM KOJTUYECTBE U KOJIUIECTBE
BKITFOUEHHBIX IMapaMeTpoB. B KOHTEKCTHOM MEHIO, CITHCKA MapaMeTPOB, TOJIB30BATEIIO MTPEIOCTABIISICTCS
BO3MOXKHOCTbH J100aBIIEHUS, YAAJICHUS U TIepexo/ia K Hy)KHOMY HapaMeTpy.

e OpenSCADA QTCfg: Nlemo cTanuma
Pain  Pegaktwpoeanwe Bwg [omowes QTStarer

8B 0C00 R 1L |200 DB

[+ _
|“’“““. Konmponnep: 3kcnepumeHmanbHbIil
k-] Chop AaHHbIX
B Mooy i Mapaverpe
- YetpoicTea ACKY = : :
E-Mogyne BFN : - -
B EAouHBIt BLIMMCANTE b Hobaenate napameTpel: [ﬂurnqec}{nn | ]
LWnts MCTOMHWKDE OaHHb KonuuecTeo: Beero: 19; Bknw4veHo: 19
[ DCON kament MapameTpei:
B Diamond nnatel cbopa ga_| F3
- Obopygoeanune ICP DAS F4
El- BeluncnuTenb Ha java nof F PP
- Jloruyecknit ypoeeHs F PP3
- 3KcnepUMeHTaNbHEIR F PPS
~F PP PT0503
~F PR3 P PP1
~F PP5 P PP3
~P3 - P PP5 i
(4] | (1]

JFffomar 4

Puc. 4.5j. Bxnaoka "llapamempol” cmpanuyel kongueypayuu konmpoaiepa noocucmemst "Coop
oanHblx".

[TapameTpsl KOHTpOJUIEpOB moacucTeMbl "COOp HaHHBIX" MPEJOCTABISAIOT KOH(PUTYPALMOHHYIO
crpanuily c¢ Bkiaaakamu "llapamerp", "Atpulytsel”, "Apxusamusa" u "Kondurypamus madnona". Bxkiuagka
"Kondurypauus mabiaona" He sSBISETCS CTAaHIAPTHOM, a MPHUCYTCTBYET TOJBKO B MapaMeTpax MoOjyJei
nojacuctemsl "COOp AaHHBIX", KOTOpBIE DPEATU3YIOT MEXaHU3Mbl PaOOThl MO MIA0JIOHY B KOHTEKCTE
UCTOYHUKA JAHHBIX, UMHU OOCIY>KMBAaE€MOro, Ui JIOIMYeCKOro Tuma. B nmaHHbIM 0030p 3Ta BKIajaka
BKJTIOYEHA TSI 00€CIIeYeHUs JJOTMYECKON 3aBepIIEHHOCTH 0030pa KOH(GUTYpaIiH MaOJIOHOB MapaMeTPOB
nojacucteMbl "COop maHHBIX" Kak (MHATBHBIN 3TAll — HUCIIOIb30BaHHUS.

Bxknazka "Ilapamerp" (puc.4.5k) conepkuT OCHOBHbIE HACTPOWKH B COCTaBE:

« Pazpgen "CoctosiHue" — COIepKUT CBOMCTBA, XapaKTEPU3YIOLIUE COCTOSHUE NTapaMeTpa:
« Tun — yka3plBaeT THUIl THapameTpa. THN BBIKIIOUYEHHOTO MapamMeTrpa MOXKET OBITh
M3MEHEH, €CITU IOCTYITHO HECKOJIBKO THITOB.
Brnouen — coctosHue napamerpa "BriatoueH". BkirodeHHBIM nmapaMeTp UCMOIb3YyeTCs
KOHTPOJUIEPOM JJIsi COOpa TaHHBIX.

+ Paznen "Kondurypanus" — HenmocpeACTBEHHO COJIEPIKHUT MO KOH(DHUTYypaIIiH:
« ID — copepxut uHMOpMALIHIO 00 UASHTHPHUKATOPE TapaMeTpa.
«  Umsa — yxa3pIBaeT UMS MapaMeTpa.
Onucanue — KpaTKoe ONMCAHUE MTapaMeTpa U ero Ha3HaueHUs..
Brmouams — yka3piBaeT Ha cocTosiHue "BriouaTts”, B KOTOpOe MEPEBOAUTH MapaMeTp
TIPH 3arpys3Ke.
« Ilabnon napamempa — azipec paHee HAMH PACCMOTPEHHOTO II1a0JI0OHA.
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Bxmagka "Atpubytsl" (puc.4.51) cogepxut arpulyThl mapameTpa U UX 3HAUEHUS B COOTBETCTBUU C
KOH(UTYpalHel UCIOIE3YEMOT0 MAOI0OHA U BEIYUCIICHHSI €T0 MPOTPAMMBEI.

Bxnaaka "ApxuBarmusa" (puc.4.5m) comepkuT TaOiuily ¢ aTpuOyTamMu IMmapaMmeTrpa B KOJOHKaxX, U
apxuBaTopamMu B cTpokax. [lomp3oBarenh HMEET BO3MOXHOCTh YCTAaHOBUTH aPXUBALMIO HYXHOTO
aTpubyTa TpeOyeMbIM apXUBATOPOM IPOCTO H3MEHHB SYCHKY Ha MIEPECCUCHUN.

Bxknanka "Kondurypanus mabiaona" (puc.4.5n) coaepkuT KOHGUIypallMOHHBIE MOJIS B COOTBETCTBUU
¢ mabnonoMm. B mpumepe 310 TpynmnoBas cBA3b Ha BHEHIHWN mapameTp. DTy CBSA3b MOXKHO YCTaHOBHTb,
MPOCTO yKa3zaB MyTh K mapametpy, eciau ¢iar "[loka3piBaTh TOJBKO aTpUOyTHI" HE YCTAHOBIICH, WU KE
YCTAHOBUTH ajipeca aTpuOyTOB IO OTAEIBHOCTH, eciau (iar yctaHoBieH. 3Hak "(+)", B KOHIE azpeca,
CUTHAJIM3HUPYET 00 YCIICIIHOW JIMHKOBKE U MPUCYTCTBUU IIEIEBOTO OOBEKTA.

= OpenSCADA QTCfg: lemo ctaHumA

Qain  Pepaktnpoanne  Bug  [Momowe  QTStarter
883000/=x% 142800 8@
A Iﬂ .
— Mapamemp: KpaH KLU7
EEES Mapametp [ ATpUEYTEI | Apxueauna | Kongurypauna watnoHa
~P3 ~CocToAHne
- PTO803 Tum: [ﬂurnuecwﬁ |v]
~P PP1 - Brarouen: ||
- P PP3
-P PP5 ~KoHdumrypayua
~TPP1
-~TPP3 Hma: [HpaH KLY
"';_PPE Jnncadue:
-Ti
- Yaeq yuira | Bnok ynpaeneHua wapoeoro kpawa KLY
- 3akpene KIWE
- Kpan KLIW7
- test
- ModBUS
- OPC UA - Biniouare: |
EEMP K-””EHTQ E [laBnon napameTpa: [base.digitBlnck |']
(4] == | <
JFfeman]

Puc. 4.5k. I'nasnas exnaoxa kongueypayuu napamempa xonmpoiniepa noocucmemst "Coop oanmwvix".
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QT OpenSCADA KoHdgMrypaTop

tdain PepaktvposaHune Bwua [lomowb

=]

Mna

¥ Cbop gaHHbIX cucTeMb
El- Jloryeckuid ypoBeHb
- JKCnepUMeHTanbHbIR
F3
F4
T PP1
T_PP3
T_PP5
P_PP1
P_PP3
P_PP5
3akpbiTve KLLG
P3
P4
Pi
Yaen yuéTa 1
Ti
PT0503
Kpan KLW7
F PP1
F PP3
F PP5

IACTIATEMNR Ha 3w

08000 =AX L& 200 28

Mapamemp: Kpax KW7T

Napametp | ATpubyTol | Apxusauus | KoHdurypauns wabnona |
ID: KWI7

Mmas: ’KDSH KW7 ]
OnucaHwe:

KpaH 3akpeitua KWWY.

Ouwmwbka: 0

Komanpa "OTkpbiTe": [
Komanpa "3akpbims": [
Komanga "Cron™: [
Coctoanue "OTrpeIT": Off
CocTtosHue "3akps': On

Bpems yoepx. komaHas (c):

Jroman)
=

Puc. 4.51. Bknaoka "Ampubymur" napamempa xonmponnepa noocucmemst "Coop oanmnvix".

| QT OpenSCADA koHtUrypaTop

tain PepaktvupoeaHue Bua [lomouws

=]

Mma

¥ CBop paHHbIX cucTeMb

88000 =Tx 14l 200 @89

IMapamemp: KpaH KL7

- Jlorvdecknii ypoBEHb

Mapametp | AtpuBytol | Apxueauns | Kowcpurypauus wabnona |

£l JKCNepUMEHTaNEHBIA
F3
F4
TPP1
T_PP3
T_PP5
P_PP1
P_PP3
P_PP5
3akpeitve KLIE
P3
P4
Pi
Y3en yuéta 1
Ti
PT0503
Kpan KW7
F PP1
F PP3

Apxveauwa:
AtpuByT | Apxveauns | FSArch.1h | FSArch.1m | FSArch.1s | DBArch.1s |1

SHIFR |

i

DESCR

err
cmdOpen
cmdClose
cmdStop
stOpen

stClose

FEEFFEEFEE

)

F PP5 E‘

Foman
———————

Puc. 4.5m. Bxnaoxa "Apxusayusn” napamempa konmpoanepa noocucmemwvt "Coop oannvix”.
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« 10 OpenSCADA QTCfg: emo ctaHumA

©aiin  Pepaktwpopanne Bug  Nomows QTStarter

Mma [+]

~F PP
~F PP3
~F PP5
-P3
~PT0503
P PP1

~P PP&
~TPP1
~TPP3
~TPP&
- Y3en yvéta |

- Kpan KW7F
E-test
E-ModBUS

- OPC UA -
- SNMP kanent =
L, M Rem a0

o ul

~P PP3 i

- 3akpeimie KILE— :

B8B83 000 A= L&l 200 A

Mapavemp: Kpan KLI7

Mapametp | ATpuByThl | Apxueauua J Kondmrypauua wabnoHa I

|

MokasbiBaTe ToNkko aTpubyTel: (¥

~lNapameTpel

Komanga "OTkpeime": [BlnckCaIc.AnasﬂtoEnode.I{I.IJ.'r'.cnm (+)

KomaHnga "3akpeime”: [BlnckCaIc.AnasﬂmEnode.I{LIJ.'r'

Komanga "Cron”: [BInckCaIc.AnasﬂmEnode.

KILL7

CocToAHwe "OTkpeIT": ’BIockCalc.AnasthEn

ode. KW7 . st_open (+)

CocToAHre "3akpem": ’BIockCalc.AnasthEn

KB| 3| E3{KN{XS

ode KWI7 st_close (+)

e 4

Puc. 4.5n. Bxnaoxa "Konghueypayus wabnona" napamempa xonmponnepa noocucmemst "Coop dannwvix".
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4.6. lloacucrema "Apxusbr"

[Toxcucrema sBISIETCS MOAYIBHON U COJIEPIKUT UEPAPXHUIO OOBEKTOB, N300paxEHHYIO Ha puc.4.6a. Jls
KOH(UTYpaluu MOACUCTEMBI MPEAYyCMOTpEHa KOpPHEBasi CTpaHMIla MojcucTeMbl "ApxuBbl", coaepkaiias
BKIIaTKK "ApxuB cooOmienwmii”, "Apxussl 3HaueHuid", "Moaynu" u "Ilomomp".

Jns momydeHus nocTyna Ha MOAM(UKAIMI OOBEKTOB 3TOH TMOJCHUCTEMBl HEOOXOAMMBI IpaBa
nojb3oBarens B rpymime "Archive" uam nmpaBa npUBUIETUPOBAHHOTO MOJIb30BATENS.

- ~

Oewmo Cucmemisl crod
CTaHUMA

o

Crod nodcucmend
Apxuesl

{cPULoad_load
i. | I.qpx.'.re JHEYE U |

)

FSArch / \ -
] Apxusamopa |

T

StatErrors| |[1m |/ 1s ;
ApAisamop bi cOODLUSHUD U JHa % Hu |

Modynedend cnod |

Puc. 4.6a. Hepapxuueckas cmpyxmypa noocucmemul "Apxuswot”.

Bxnaaka "ApxuB cooOuienuit" (puc.4.6b) comaepKuUT KOHPUTYpAIMIO apXHWBa COOOIICHUH U (GopMy
3arpoca coOOIEeHHH U3 apXHBa.

Kongurypauust apxuBa cooOIIeHUN MTpeIcTaBIeHA MOJISIMU:
« Pasmep Oygepa coobwenuii — yka3plBaeT Ha Pa3MEPHOCTh OOJIACTH OMEpPaTHBHOU MaMSTH
3ape3epBUPOBAHHOEC Ha TPOMEXKYTOUHBIM Oydep coobmennii. CooOmenus u3 Oydepa
3aIlpalIBalOTCA Ui IPOCMOTpa U apXUBUPYIOTCS apXUBATOPAaMH COOOILEHHH.
« Ilepuoo apxusuposanus coobujeruti (c) — NEPUOAUIHOCTD, C KOTOPOI apXUBATOPHI BEIOUPAIOT
coobmieHus u3 Oydepa 111 UX apXUBUPOBAHUS.

dopma 3ampoca COOOLICHUN CONEPKHUT KOH(UTYpallMOHHBIE IMOJIA 3ampoca W TabJaHIly pe3ysbTaTa.
Kongurypaunonssie noss 3ampoca:
+  Bpems — yka3bIBaeT BpeMmsl 3ampoca.
«  Pasmep (cex) — yka3bIBaeT pa3Mep WM IIyOUHY 3ampoca B CeKyHAax.

« lllabnon kameeopuu — YyKa3blBa€T KATETOPHUIO 3aIlpOIIECHHBIX COoOOmeHnid. B karteropuu
MOXKHO YKa3bIBaTh 3JIEMEHTHl BBIOOPKM TO IIA0JIOHY, a UMEHHO CHUMBOIBI "*" — nms mo0oii
MOACTPOKU U "?" — 11 JIF0O0T0 CUMBOJIA, a TAKXKE PETYIISIPHOE BRIPAKEHUE 3aKITIOUEHHOE MEKTY

cumBosiamu /' (/mod_(System|LogicLev)/).

«  Vposen» — yKa3bpIBaeT Ha MUHUMAJIBHBIN YPOBEHb COOOIICHHH, T.€. 3ampoc OymeT oOpaboTan
IUIs1 COOOLICHUH ¢ ypOBHEM, 00JIee MM PABHBIM YKa3aHHOMY.

«  Apxusamop — yKa3bIBaeT apXMBAaTOpP COOOIICHUH, Ui KOTOporo obpadaTsiBaTh 3amnpoc. Ecin
3HaYeHHE OTCYTCTBYET, TO 3ampoc Oyaer obpaboraH s Oydepa u Bcex apxuBaTopoB. Ecnm
ykazaHo <buffer>, To 3ampoc Oynet 06paboTan ToIbKO 1Jis Oydepa cooOIIeHuil.

Tabnuiia pe3ynbTaTa COIEPKUT CTPOKU COOOIIEHUHN ¢ KOJTOHKAMHU:
+  Bpems — BpeMsi COOOIIICHHUS.
«  Kamezopus — xaTeropus COOOIICHHUS.
«  Vposenb — ypoBEeHb COOOIICHHUSI.
«  Coobuenue — TEKCT COOOIICHMS.
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O OpenSCADA QTCfg: Demo cTaHuma

Qaiin  Pepaktupoganue

Bun  MNomowe

QTStarter

88000m=x/L 42800

[emo cTanunA

'\eﬁ Basbl gaHHLIx

-1 BeaonackocTs

-5 TpaHcnopTel

“@u TpaHCnopTHEIE NpOTOK:
| CBop JaHHkIx

@ Apxugsl

Bl CneupansHele

- Monsaoearansckie 4

: Loop
Loop SSL

YNpaeneHe Modynamy-

]

Apxue cooblyeHni l ApXWBEI 3HAYEHWA | Mogyan | MomoLys ]

lModcucmema: Apxuebl

Fazmep Bydepa coobwlenni: | 1000 a
Mepuog apxvenpoBaHnA (c):

~Mpocmotp coobLyeHui

D

Bpema: |24.05.2011 21:40:59 ||
Paamep (cek): | 6000 a

WabnoH kateropuu: [Imod (System|LogicLev)/

CoobLeHna

Bpema MKE Kateropua Yo CooblyeHne

Tue May 24 21:40:51 2011 588540 |/DemoStation/sub_DAQ/mod_System/cntr_AutoDA/ 1 | 3anyck konTponnepal

2|Tue May 24 21:40:51 2011 487823 | /DemoStation/sub_DAQ/mod_LogicLev/cntr_experiment/ |1 | 3anyck kontponnepal

3| Tue May 24 21:40:44 2011 243250 |/DemoStation/sub_DAQ/mod_System/cntr_AutoDA/ 1 | BrnroueHue koHTponnepal

4| Tue May 24 21:40:44 2011 171132 |/DemoStation/sub_DAQ/mod_LogicLev/cntr_experiment/ |1 | BrntoueHue kontponnepal

5|Tue May 24 21:40:35 2011 1885 | /DemoStation/sub_DAQ/mod_System/cntr_AutoDA/ 1 | 3arpyska koHdurypayuu konTponnepal

B|Tue May 24 21:40:34 2011 998526 |/DemoStation/sub_DAQ/mod_LogicLev/cntr_experiment/ |1 | 3arpyaka koHurypaywn kontponnepal
[]r] 7|Tue May 24 21:40:34 2011 154547 | /DemoStation/sub_DAQ/mod_LogicLev/ 1 |Nogkntovenue mogynal

J

enet

Puc. 4.6b. Bxraoxka "Apxue cooowenuil” noocucmemot "Apxusor”.
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Bxnanka "ApxuBbl 3HaueHui" (puc.4.6¢) compepKuT oOIyr0 KOH(OUTYypaluio apXUBUPOBAHUS 3HAUCHUI
U CIIMCOK apXWBOB 3HAYEHUU. B KOHTEKCTHOM MEHIO CIHUCKa 3HAYEHHI MOJIb30BATEINI0 MPEIOCTaBIsAETCS
BO3MOXKHOCTh J00aBIICHUS, YAQJICHHs M Tiepexoda K HyxkXHoMy apxuBy. OOmas KoHpuUrypamus
ApPXUBUPOBAHUS MIPE/ICTABICHA MOJISIMHU:
« Ilepuoo nonyuenuss oOanHvlx (Mc) — YKa3bIBa€T TMEPUOJUYHOCTH 3a7a4d AKTHBHOTO
apxuBupoBaHusa. @DakTHUECKH, MaKCUMalbHasg JeTalu3alus WIM MUHUMAIbHBIM TepHof,
AKTUBHBIX aPXUBOB OIPEACIISICTCS 3TUM 3HAUCHUEM.
«  VYposenv npuopumema saoayu nonyuenus 0aHmwvlXx — YCTaHABIMBAET MPUOPUTETHOCTD 3a/1a4M
AKTUBHOTO apXUBUpPOBaHUs. Vcronp3yeTcs mpy TUIAHUPOBAHUHU 33/1a4 ONIEPaIlMOHHON cucTeMoii. B
Clydae WHCIOJHEHUSI CTAHIIMM OT HWMEHHU CyNeprojb3oBareiis 'root" 5TO Tojie BKIIOYAET
IUTAaHUPOBAHKWE 3a7aud apXWBHPOBAHHSI B PEXKHUME pEANTbHOTO BpPEMEHHM U C YyKa3aHHBIM
MIPHOPHUTETOM.

Bxnaaka "Moaynu" (puc.4.1b) conepXuT CMCOK MOIYyJel MOJACUCTeMbl "ApXuBbI" U UACHTHYHA TSI
BCEX MOAYJIbHBIX nojacucteM. Bkiagka "[lomomp" cogepKUT KpaTKyto MOMOUIb JIs JaHHOM CTpaHMIIbI.

-+ QT OpenSCADA KoOHHIypaTop
tdann Pepaktmposadwe Bwg [lomowe

8 8000w = 2 0 2

|MM;| T ‘A
£ @ Demo station LJ odcucmema: ApXUSEI
= Bazbl paHHbIX —
i, BesonacHocTh | Apxue cooblyeHnin ‘ ApXWBbI 3HAYEHWA | Mogynu | Momollb |
i TpaHcnopThbl
:‘ TpaHCnopTHbIE NpOT: Mepuog nonyveHns gadHelx (mc): [1000 E
| CBop paHHbIX YpoBeHb NpUOpUTETa 38341 NONYYEHWA AaHHbIX:
— ApXVBbI ApPXMBbI 3HAYEHMIA:
&9 CneunanbHble :
‘P _PP1 _var
& MonbsoBaTtensckie 1 Fvar
® ?(‘; O&;npasneHme MOynA TE131 4.2 var
® Loop SSL PC_KPO3_var
PLX8 P101_var
gN1_F
F101_var
Pi_wvar
ST8612_var
aN1 P @
mbld M
ol (]

Flroman

Puc. 4.6¢. Bxnaoka "Apxuewl 3nauenuii” noocucmemor "Apxueot”.

ApXuB 3HaUE€HUH MOACUCTEMBI "APXUBBI" MPEIOCTABIACT KOHPUTYPAIIHOHHYIO CTPAHUILY C BKJIaIKaMU
"Apxus", "ApxuBaropsl" u "3HaueHus".

Brxmanka "Apxus" (puc.4.6d) conep>XUT OCHOBHBIE HACTPOWKH apXHBa B COCTABE:

+ Paznen "Cocrosinue" — coIepKUT CBOMCTBA, XapaKTEPU3YIOIIHNE COCTOSTHUE apXUBa:
«  Bwinonnsiemcsi — coctositHue mnapamerpa "BeinonHsercs”. McnonHstomuiics apXuB
cobupaer gaHHbIe B Oydep u 00CTyKUBACTCS apXUBATOPAMH.
« bJ/[ apxusa — anpec B]l nns xpaHeHus! JaHHBIX apXHWBa.

+ Pazgen "Kondurypauusa" — HENoCpeACTBEHHO COAEPKUT OIS KOHPUTYpaLUu:
« ID — undopmanus 06 uneHTuGUKaTOpe apxuBa.
Umsa — yka3bpIBaeT UMsl apXHBa.
«  Onucanue — KpaTKoE OIMCAaHUE apXMBa U €0 Ha3HAYECHMUS.
«  3anyckamb — yKa3blBaeT Ha COCTOsAHME "BrinosiHseTcs", B KOTOpOe NEPEBOUTh apXUB
IIpU 3arpys3Ke.
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« Tun 3Hauenuti — yKa3bIBaeT Ha THUIl 3HAYEHUH, XpaH’ALMXCA B apXuBe, U3 CIIUCKA:
"Jlornueckuit", "Lensiit", "Bemecrsennsid" u "Ctpoka".

«  Hcmounuk — yKa3bIBaeT Ha THI M aapec MCTOYHUKA. THI MCTOYHHMKA YKa3bIBAeTCS U3
cnucka: "[laccuBubiil", "llaccuBHblli aTpuOyT mapamerpa" wuiau "AKTUBHBIA aTpuOyT
napamerpa". [lacCHBHBIN apXxMB HE WMEET AaCCOUMHUPOBAHHOTO HCTOYHHWKA 3HAUCHHIA;
JAaHHblE B TAaKOW apXWB MCTOYHHMK IHepelaéT caMoCTOSTeNbHO. Tumbsl ¢ arpulOyToM
mapaMmerpa B IOJIE aJipeca YKa3bIBAlOT Ha mapamerp mojcucreMbl "COop maHHBIX" Kak
ucTo4HUK. [laccuBHBIN aTpuOyT MapaMeTpa HalpapiisieT JaHHbIE B apXUB CAMOCTOSITEILHO
C COOCTBEHHBIM NEPHOOM cOOpa JaHHBIX. AKTHBHBIM aTpuOyT mapaMmeTrpa olpamiuBaeTcs
3ajaueii apXUBUPOBAHUS STOU TIOJCHCTEMBI.

« Ilepuoo 6ygepa (cex) — ykas3plBaeT Ha MEPUOJIUIHOCT 3HAUCHUI B Oy(epe apxuBa.

« Pasmep Oygepa (edunuy) — yKazpIBaeT Pa3MEpHOCTh WK TIyOuHy Oydepa apxuBa.
PazMepHOCTh 00BIUHO ycTaHaBiIMBaeTcs B Inepecuyére Ha 60 cex MEPUOJUMUHOCTH 3a/a4M
apXUBHUPOBAHHUSA C 3aI1aCOM.

- JKecmkas cemka eépemenu Oygepa — yka3bIBaeT Ha pexxuM Oydepa. Pexxum xéctroit
CeTKM I0/Ipa3yMEeBaeT PEe3epPBUPOBAHME NaMATU MOJ KaXJ0€ 3HadeHHue, HO 0e3 METKU
BpeMeHH. Takoil peXHM HCKII0YaeT BO3MOXXHOCTb VYITAKOBKH CMEKHO-OJMHAKOBBIX
3HA4YEeHUH, HO YKOHOMHT Ha XpaHEeHHWU MeTKU BpeMeHH. MHaue Oydep pabotaeTr B pexxume
XpaHEeHUsl 3HAUYCHUS] U METKU BPEMEHHM M TMOJACP)KHUBACT YIMAKOBKY CMEKHO-OJIMHAKOBBIX
3HAYCHUM.

 Buicokoe paspewenue epemenu 0Oyghepa — yKazbIBaeT Ha BO3MOXKHOCTb XpPaHEHHS
3HAYEHUH C MEPUOTUYHOCTHIO 10 1 MUKPOCEKYHIbI, MHAYEe 3HAYCHUS MOTYT XPaHHUTHCS C

MEPUOANYHOCTHIO 10 1 CEKyH/IBI.

dain PepaxtvpoeaHve Bua [omoulb
1 ik =
880000 =X € 2R

s =) Apxue 3xayeHuii: Meminfo_use
PC_KPO3 _var
P101_var Apxus | Apxvsatopbl | 3Hauens |
gN1_F
F101_var ~CocrosHne
Pi_var BrinonxaeTca:
ST8612 var N
gN1_P e B[ apxusa: [ ; |v]
gN1_Q ~Koxdpurypauns
gNt1T ID: Meminfo_use
T_PP3_var =
gN1_dP Wma: [Memlnfo_use
F_PP1_var Onucanve:
P3 var
Memlinfo_use
F3_var
P_PP3_var
gN1 DS .
PT1006_1_var Sanyckat: ¥l
PC_KPO1_var Tun aHaveHwi: | Lenbii -
E;Uf:;ad_load il WMcTounuk: [”aGCHBHbIIFI atpubyT napameTpa |vl [DAQ.System.AutuDA.Memlnfc.uae ‘v]
F4 var Mepuop Bycbepa (cex):
|TDE1 3KL§],§1 _var Paswep Gycepa (eanrnu): (100 5

var

T PP5 var XecTrkan ceTka BpemHun Bydepa: ¥
TE131 §_1 _var Boicokoe pa3pelueHve speMenn Bydepa: [
T PP1_var @

a (D)

Flfomar)

Puc. 4.6d. Ocnosnas sxnaoka xongueypayuu apxusa 3navenuti noocucmemot "Apxueot”.
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Bxmanka "Apxuatopwl" (puc.4.6e) comepxuT Ta0nuiy ¢ KoHUrypauuei mpouecca 00paboTKu

JJAHHOTO apXHBa JOCTYIHBIMHU apXuBaTopaMu. B cTpokax pacroyioxeHbl JOCTYIHBIE apXUBAaTOpPbHI, a B
KOJIOHKaxX MapamMeTphbl:

«  Apxuseamop — uHpopmaius 06 agpece apxuBaTopa.
+  3anywen — nHbOpPMALIHS O COCTOSTHUAN "3amyiieH" apXuBaropa.

« Obpabomka — npu3HaK oOpabOTKM JaHHOrO apxuBa apxuBaTopoM. [lome noctymHO ams
MOJTU(UKAIIMN TTOJTH30BATEIIEM.

« Ilepuoo (¢ ) — uHpopMaIUs O IEPUOTUIHOCTH APXUBATOPA.
+ Hauano — nata Havana JaHHBIX apXMBa B apXHBaTOpE.
+ Koney — narta KOHIIa TaHHBIX apXHBa B apXUBATOPE.

| QT OpenSCADA KoHthUrypaTop = 3 X
$ain Pepaktuposadue Bug [loMmowbs

88000 =x L1l 200 &2

|HM$| [+]
gN1_F
F101_var Apxue | ApxuBatopbl | 3HauyeHWs
Pi_var
ST8612_var ApxuBaTopbi:
gN1_P
gN1_Q
gN1_T
T_PP3_var
gN1_dP
F_PP1_var
P3 var
Meminfo_use
F3 var
P_PP3_var
gN1_DS
PT1006_1_var
PC_KPO1 _var
P4 _var
CPULoad_load
Fd_var
TE1314_1_var (<] Lk
PC_KPO2_var

T PPE \m[rzE]

Apxue 3HavyeHut: Meminfo_use

I ApxueaTop |38I'I‘y’Lu8H| QObpaboTtka | Mepuog (c) | Hauano KoHel
1|Fsich i | 600

I 2 FSArch.1m
I 3 FSArch.1s
DBArch.1s

60 12-01-2009 17:32:00.0 7-02-2008 11
v 1 12-01-2009 17:31:11.0  7-02-2009 1C
v 1 5-02-2000 16:35:07.0  6-02-2009 1€

<LK
<

Jroman

Puc. 4.6e. Bknaoka "Apxusamopul” apxusa 3uauenuti noocucmemul "Apxuevt”.
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Bxnanka "3nadenus" (puc.4.6f) comepkuT 3ampoc 3HaAUCHUW B apXHWBE W PE3yibTaT B BUAC TaOJHUIIBI

3HAYCHUH WM U300pakeHus TpeH1a. 3anpoc 3HAUCHUH COACPIKUT TOJIS:

+  Bpems — yxa3biBaeT Bpemsi 3anpoca. CoaepuT J1Ba MoJisi: MoJie AaTta+BpeMs U MUKPOCEKYH/IbI.
+  Paszmep — yka3bIBaeT pazMep WK IIIyOUHY 3arpoca B CEKyHIax.

«  Apxueamop — yKa3bpIBae€T apXUBATOp 3HAYCHUH I KOTOPOTro oOpadarhiBaTh 3ampoc. Ecim
3Ha4YeHUEe OTCYTCTBYET, TO 3ampoc Oyzaer oOpabortan ans Oydepa m Bcex apxuBaTopoB. Ecim
ykazano <buffer>, To 3ampoc OyneT oOpabdoTan ToabKO aJisi Oydepa apxusa.

« [Ilokaszamv epagux — yka3bplBaeT Ha HEOOXOIUMOCTb IPEACTABICHUS JaHHBIX apXuBa B BUE
rpaduka (TpeHaa), MHaue pe3yiabTaT MpPEeACTaBiIseTCs B TaOJHIle, COAEpKalleld TONBKO BpeMs U
3HaueHue. B ciydae ycTaHOBKM 3TOro mnoisis gopmupyercs u oroOpaxkaercsi rpaduk, KpoMe TOro
MOSIBJISIFOTCS IOTIOJIHUTEbHBIE KOH(DUTYPALIMOHHBIE MOJIST HACTPOMKHM M300pakeHus:

«  Pasmep uzobpasicenuss — yKa3bIBaeT MIMPHHY U BBICOTY (HOPMUPYEMOTO H300paKeHNUs B
IUKCeax.
« Illxana 3nauenuss — yKa3blBaeT HWKHIOIO M BEPXHIOIO I'PAaHUILy IIKaJbl 3HaYeHUs. Eciau

o0a 3HAYeHHUs] YCTAHOBJIEHBI

aBTOMATUYECKH B 3aBUCUMOCTH OT 3HAUYCHMUIA.

B 0 wmm pasHBI,

TO ImIKajga OyIeT OnpeaensaThCs

a8

ThE

.+ | QT OpenSCADA KoHMrypaTop.
dailn Pepaktvpoeanve Bug [Momowb

|Ia‘1r-.m

-
2]

PC_KPO3_var
P101_var
gN1_F
F101_var
Pi_var
ST8612_var
gN1_P

gN1_Q

gN1_T
T_PP3_var
gN1_dP
F_PP1_var

P3 var
Meminfo_use
F3 var

P_PP3 _var
gN1_DS§
PT1006_1_var
PC_KPO1_var
P4_var
CPULoad_load
F4 var

TE1314 1 var
PC_KPO2 var
T PP5 var
TE1313_1_var
T PP1 var

a0

8

QG

— %
:x -

2

Apxue 3raveHul: Meminfo_use

| Apxug | Apxusatopel | 3HaueHus \

Bpems: |06.02.2009 17:13:07 5|0

B

Paamep (cex): 60

Mokaszate rpadpuk: [+

Pa3smep waobpamxenuna: [6{){]

1+ 230

Lkana 3Ha4eHunA: [{]I

=10

[paduK 3HaYeHWiA:

Flroman

Puc. 4.6f. Bknaoka "3nauenus" apxusa snauenuti noocucmemsi "Apxuewt"”.
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Kaxxnprit Moaysb mojacucteMsl "ApXHUBBI" MPEAOCTABISET KOHPUTYPAITMOHHYIO CTPAHUILy C BKJIaIKAMH
"Apxuatopbl" u "llomours". Bxnaaka "ApxuBatopbl" (puc.4.6g) COIEPKHUT CIHCKH apXUBATOPOB
COOOIIIeHUH 1 3HAUEHUH, 3apETUCTPUPOBAHHBIX B MOAYJE. B KOHTEKCTHOM MEHIO CIIMCKOB IMOJIb30BATENIO
IPEJOCTABIISACTCS. BO3MOXKHOCTh J100aBJE€HHUS, YAaJeHHUS U Iepexoja K HYKHOMY KOHTpoiuiepy. Bo
Bkiaake "Ilomomp" comepkutcst mHpopMmanms o moxayne moxacuctembl "Apxussl" (puc.4.1d), coctas
KOTOPOM MIAEHTUYEH JJIs1 BCEX MOIYIEM.

@ain Pepaktuposadve Bua [Nomoulb

8 8000 =» = 20 2R

Wms - _
- @ Demo station [\JJ Modyne: FSArch
“ basbl faHHbIX
{2, BesonacHocTs Apxueatopel | lMomoub |
TpaHcnopTsl .
_ ApxueaTtopel cooblwenni:
w. TpaHcnopTHble NpOTOK ,
| CBop maHHbIx NetRequsts
B[] ApxuBbl Test
5 Modyns: StatErrors
v ApxuBaTop Ha ¢
“w ApxusaTtop Ha b,
Apxue 3HavyeHull:
4 CneuwnancHble
A MonbaoBaTeNbCKUE WHT APXUBATOPbI 3HAUEHMIA:
€y Ynpaenexwe mMoaynsam h
& Loop 1m
@ Loop SSL 1s
PLX8
(1 (1]

Froman)

Puc. 4.6g. Bxnaoka "Apxusamopwi” mooynsa noocucmemot "Apxugor”.

ApXHMBAaTOpPBl COOOLICHWII colepKaT COOCTBEHHYIO CTpPaHUIly KOH(QUIypalud C BKJIaJKaMH
"ApxuBarop" u "CooOuienns".

Bxnanka "Apxuatop" (puc.4.6h) comepXuT OCHOBHBIE HAcCTpOWKH. COCTaB ATHUX HACTPOEK MOXKET
HECKOJIBKO OTJIMYaThCS OT OJHOIO MOJYJS 3TOW MOJACUCTEMBI K JpyromMy O 4€éM MOYKHO Y3HAaTh B
COOCTBEHHOM JOKyMEHTAIlMU MOJyJied. B kauecTBe mpuMmepa pacCMOTPUM HACTPOWKH apXHBaTOpa
coobuieHnit y Moaysist apxuBa Ha (aitnoByro cuctemy Arch.FSArch Hacrpoiiku:

Paznen "CocrostHue" — COAEpIKUT CBOMCTBA XapaKTEPU3YIOIINE COCTOSTHUE apXUBaTOpPa:

«  Buwinonnsemcsa — coctosiHue apxupatopa "Beinonnsercs". VcnonHsomuiics apXxuBaTop
obOpabateiBaeT Oydep apxuBa COOOIIEHUN U MMOMEIIAET €ro JaHHbIE B CBOE XpaHWIHIIE, &
TaK)Ke 00CIIy>)KMBAEeT 3apoChl Ha IOCTYI K JAHHBIM B XpaHHUIIUIIE.

- bBJ[ apxusamopa — anpec b/ 1 XpaHeHUs1 TaHHBIX apXUBATOPA.

«  Koney — nara+BpeMs MOCJICIHUX JJAHHBIX B XpaHWIHIIE apXHUBATOPA.

«  Hauano — nara+Bpems NEepBbIX JaHHBIX B XPAHWIUIIE apXUBATOPA.

« Pasmep ¢haiinose apxueamopa (kb) — wH(bOpMANUI O CyMMapHOM pasMepe QailioB
apxXuBaTopa C JaHHBIMHU.

«  Bpemsa apxueuposanus (Mc) — BpeMsl, 3aTpady€HHOE HAa apXUBUPOBAHUE JAHHBIX apXUBa
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COOOILIEHUIA.

« Paznmen "Kondurypamnus" — HEMOCPEICTBEHHO COACPKUT MOJISI KOH(DUTYpAITIH:

« ID — undopmarnus 06 uneHTuGUKaTOpe apXuBaTOpa.

+  Mma — yka3pIBaeT UMsI apXuUBaTOpA.

Onucanue — KpaTKoe ONMCAaHUE apXHUBATOPA U €T0 Ha3HAUYCHUSI.

+ Aopec — anpec XpaHWIHIIA B celM(pUIHOM Ul TUIA apXuBaTopa (Moaysst) ¢popmare.
Omnwucanue popmata 3amucu agpeca apxuBaTopa, Kak MpaBUIIo, JOCTYITHO BO BCILIBIBAIOIIECH
MOJICKA3Ke ITOro Mouid. B mpumepe 370 OTHOCUTENBHBIN MTyTh K AUPEKTOPUN XPaHUIIHUILA.

+  Vposenv coobwenuii — yka3piBaeT Ha YpOBEHb cooOIIeHHii apxuBaTopa. CooOmieHus ¢
YpOBHEM 00Jiee WM PaBHBIM YKa3aHHOMY 00pa0aThIBAIOTCS apXHUBATOPOM.

«  Kamezopuu coobujenuii — CIUCOK KaTETOpHil cOOOLIeHNH, pa3ieEHHBI CUMBOJIOM ;.
Coo0meHunst, MomaBIIve MO MAOIOHBI WM PEryJIspHBIE BBIPAKEHUS KaTeropuil, OyayT
oOpabatbIBaThcs apXUBaToOpoM. B Kareropuum MOXHO yKa3blBaTh 3JEMEHThI BBIOOPKU IO
1a0JIOHY, @ UMEHHO CUMBOJIBI '*' — 17151 10001 MOACTPOKU U '?' — /17151 I000T0 CUMBOJIA, a
TAaK)KE PETYISIPHOE BBIPAKEHUE 3aKIIOYEHHOE MeEXay cumBosamu '/ (/mod (System|
LogicLev)/).

« 3anyckamb — yKa3plBaeT Ha cocTosiHME "BrpimonHsercs", B KOTOpoe NEPEBOAUTH
apXxuBaTop IpH 3arpysKe.

« Paznen "JomonHuTenbHblE ONIUU" — CHEHUATU3UPOBAHHBIA I MOJAYJS pasien, o
COJIEP’KUMOM KOTOPOT'0, MOYKHO 03HAKOMHUTHCS B IOKYMEHTALIUU HA MOJYJIb.

$aian PepaktwpoBadwe Bua [lomollb

880U =x L4200 @O

|I-f1n.|s|

Apxueamop coobuwerui: Test

& Loop

PLX8

- & Demo station

=% basbl ganHbIx Apxusatop | CoobuweHws

i, BesonacHocTb
& TpaHcnopTbl ~CocTosHue =
i TpaHcnopTHbie npoT BbinonHseTcs: &
| CBop paHHbIX .
=[] Apxuebl bl apxueaTopa: [ . |v]
&= Modyns: Koweu: 06.02.2009 18:22:21

= £ ApxueaTtop Ha Hauano: 12.01.2009 17:31:08
El- Apxusamop ca

NetRequsts
=S Bpema apxweipoBaHuA (Mc): 1.55731
StatErrors ~Kondpurypauwna
Apxusamop 3H ID: test
" ApxuBaTop Ha
Apxus 3Ha4eHul: Wwsi: [Test
&3 CneumanbHble OnucaHue:

[ MonbzoeaTensckue W
% Ynpaenexue mMoayns

= Loop SSL

Paamep chaiinoe apxueatopa (kB): 586.278

Anpec: | ARCHIVES/MESS/TEST/ |

YpoBeHb coobiLLeHuiA: _E

Katuropuu coobLyeHwid: [' l

3anyckaTb: v

~[ononHUTENEHBIE OMLMK
XML apxueHble painsl: [ @

(10

Flroman)

Puc. 4.6h. I'nasnas sxnaoka kougueypayuu apxusamopa coooujernuii noocucmemot "Apxusot”.
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Bxnaaka "CooOmienus" (puc.4.61) comepxuT ¢opmy 3ampoca COOOIIEHHWH W3 apXuBa JaHHOTO
apxuBaropa:

+  Bpems — yka3bIBaeT BpeMs 3ampoca.
+ Pasmep (cex) — yKka3bIBaeT pa3Mep WU IIIyOUHY 3alpoca, B CEKyHIaX.
« Ilabron kameeopuu — YyKa3bIBae€T KATETOPHIO 3alpONICHHBIX cooOmeHnid. B kareropuu
MOJKHO YyKa3bIBaTh 3JIEMEHTHI BBIOOPKM TO IIA0JIOHY, a UMEHHO CHMBOJIBI '*' — s jro0oi
MOJCTPOKH U '?' — I MOO0T0 CHUMBOJIA, @ TAKXKE PETYSIPHOE BBIPAKEHHE 3aKIIOUEHHOE MEXKIY
cumBoiamu /' (/mod_(System|LogicLev)/).
+ Vposenvo — yKkaspiBaeT Ha MUHUMAJIbHBIA YpOBEHb COOOIICHUH, T.€. 3ampoc Oyaer oOpaboTaH
JUIS COOOIIEHUH C YPOBHEM 0oJiee WM paBHOMY YKa3aHHOMY.

Tabnuna pe3ynbTaTa COIEPKHUT CTPOKH COOOIICHUH C KOJIOHKAMHU:
+  Bpemsa — Bpemst cOOOIIEHHUS.
«  Kamezopusi — Kateropus COOOIICHHUSI.
+  Vposenb — ypOBEHb COOOIICHHUS.
+  Coobujenue — TEKCT COOOIICHUS.

0)

dain Pepaxvposadve Bug [Nomoulbs

8000 Il BO0 20
Hma
‘B @ Demo station

% basbl aHHbIX Apxveatop | CoobleHus

11 BesonacHocTb

Apxusamop coobuweHuli: Test

=

#

/ Tparcnoptel Bpewms: |06.02.2009 18:35:41 |5

w0 TpaHCnopTHble NPOTOKC i

1| C6op aakHeiX Paamep (cek): BOD @

Bl [ ApxvBbl Llabnox kaTeropuu: [ ]

= Modyns: . (=]
© . ApxuBatop Ha i Yposerb: _ﬂ
5 Apxusamop coof| | COODLWEHMS:

1|‘~_JetRequ5ts ‘ Bpems | Kateropus | YpoBeHb | CoobueHue ‘
est
StatErrors 1 |FriFeb 6 18:35:13 2009 /DemoStation/sub_Ulim... 1 CrapT Mogyns.
_Apxueamop I 2 |FriFeb 6 18:35:13 2009 /DemoStation/sub_Archi... 1 IMyck noacucTeMbl.
% Apxusatop Ha B[
Apxue 3Hayerull: 3 |FriFeb 6 18:35:13 2009 /DemoStation/sub_DAQ... 1 3anyck koHTponnepa!
) CneunansHble : :
[ MonbaoBaTENLCKUE MHTI 4 |FriFeb 618:35:13 2009 /DemoStation/sub_Tran... 4 OlwmBika NoaKNHOYEHWA ...
@ Eoﬁnpaanerme MoAYTAMY 5 |FriFeb 618:35:13 2009 /DemoStation/sub_DAQ... 1 Brntoyerue koHTponnepal
@ Loop SSL 6 |FriFeb 6 18:35:12 2009 /DemoStation/sub_DAQ... 1 Brkniouenue koHTponnepal
PLX8
7 |FriFeb 618:35:11 2009 /DemoStation/sub_DAQ... 1 BrnoyeHue koHTponnepal
8 |FriFeb 618:35:11 2009 /DemoStation/sub_Tran... 1 [Myck noacucTemsl. E
al an

Ffoman

Puc. 4.6i. Bknaoka 3anpoca coobwenuti "Coodowenus" apxusamopa coodwenuti noocucmemut "Apxuevt”.

ApXHUBaTOPHI 3HAUECHUH CO/EPKAT COOCTBECHHYIO CTPAHUIy KOHPUTypaluu ¢ BKIaakamu "ApxuBaTop"
u "Apxusbl".

Bknanka "Apxuatop" (puc.4.6j) coaepkHUT OCHOBHble HAcTpoHMkd. COCTaB ITHX HACTPOECK MOMKET
HECKOJIbKO OTJIMYAaThCsl OT OJHOIO MOZYJSL ATOM IMOJACHUCTEMBI K JPYyromMy, O 4éM MOXKHO Y3HaThb B
CcOOCTBEHHOM MJOKyMEHTalluu Monyned. B kadecTBe mpumepa paccMOTpPUM HACTPOMKH apXHUBaTopa
3HAUeHUH y MOMyJis apxuBa Ha ¢aitioByro cucremy Arch.FSArch Hacrpoiiku:

« Pazpgen "CoctosiHue" — cOAepKUT CBOMCTBA XapaKTEPU3YIOIIUE COCTOSIHUE apXUBATOPA:
« Bwinonnsemcs — coctosiHue apxuparopa "Beinonnserca”. McnoaHsaonmiicss apxuBaTop
oOpabaTsiBaeT Oydepa apXHBOB 3HAYCHU M TIOMEIIAET WX JAaHHBIC B CBOE XpaHWIHIIE, a
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TaKKe 00CITy’)KUBAET 3alpOoChl HA IOCTYI K JaHHBIM B XpaHWIHILE.

- Bpems apxusupoeanus (mc) — wuHOpMAIMs O BPEMEHHM 3aTPAayeHHOM Ha
apXMBHPOBAHUE JAHHBIX Oy(depoB apXuBoB. IIepHogMUHOCTh aPXUBUPOBAHUS YKA3bIBACTCS
B nosie "[lepuon apxuBupoBanus" pazaena "Konpurypauus" 3Toil BKIaAKH.

- bBJ[ apxusamopa — aapec b/l 15 XpaHeHUs TaHHBIX apXUBATOPA.

+ Pazgen "Kondurypauusa" — HEnocpeaCTBEHHO COAEPKUT MOJIs KOH(PUTypaLuu:

« ID — undopmaryst 06 nACHTUPHUKATOPE apXUBATOPA.

Mms — yKa3pIBaeT UMsI apXUBaTOPA.

Onucanue — KpaTKoe ONMCAHUE apXHUBAaTOPa U €ro Ha3HAUYEHUSI.

« Ilepuoouunocms 3Hauenutl (cex) — yKa3plBaeT NMEPUOIMYHOCTH 3HAUCHH, KOTOpHIC
COJZIEPKATHCS B XPAHWINIIIE apXUBATOPA.

« Ilepuoo apxueupoeanus (cex) — YyKa3blBaeT MEPUOJAUYHOCTDH 3a7aud apXWBHUPOBAHUS
naHHbIX OydepoB apxuBoB. PazmepHocTh OydepoB apXHMBOB BO BPEMEHHOM BBIPAKEHUU
JOJDKHA OBITH HE MEHee, a JIydllle HECKOJbKO OoJblle, MEePUOAWYHOCTH 3a/a4d
apXWBHPOBAHUSI.

« Aopec — anpec XpaHWIUIIA B ceLU(UYHOM AJIs TUMA apxuBaropa (Moayins) gopmare.
Omnwucanue Gopmata 3ammcy agpeca apxuBaTopa, Kak MpaBUIIo, JOCTYITHO BO BCILIBIBAIOIICH
MOJICKA3Ke ITOro Mnosisd. B mpumepe 370 OTHOCUTENBHBIN MyTh K AUPEKTOPUN XPaHUIIHUILA.

« 3anyckamb — yKa3plBa€T Ha cocTOsiHME "BrpinmonHsercsa", B KOTOpPOE€ NEPEBOAUTH
apXMBaTOp NPH 3arpysKe.
« Pazgen "JlomomHuTeneHble ONIMU" — CHEIHMAIU3UPOBAHHBIM I MOAYNS pasfien, o

COACPIKUMOM KOTOPOIr'oO MOKXHO O3HAKOMUTLCA B JOKYMCHTAIIUX HA MOAYJIb.

dain PepaktupoBanne Bug [Momolwb

8 8 0O0CO0 =2l 20

ol

Apxueamop 3HavyeHUl: 1s

“u ApxumeaTop Ha B[
Apxus aHaveHul:
o G4 CneumnansHble
+. [ MNonb3oBatensckue MHTEL
&y YnpaenexHue mogynamu
& Loop
& |Loop SSL
X8

(4] (1]

1
& Demo station
1. 5 basbl gaHHbIx Apxusatop | ApxuBbl
1 14, besonacHocTb -
1. 5 TpaHcnopTsl ~CaocTtosinne
- Tl TDEHCI'IDDTHI:IE npoToKon BreinonHaeTca: [+
o | Cbop paHHbIx Bpems apxwsuposaHua (Mc): 3.41029
- [ Apxuesl
2 Modynb: Bl apxueaTopa: [*.* |v]
El- ;o ApxueaTtop Ha dpai ~ KoHdpurypaums
Apxusamop coobuy ID: 1
£ Apxusamop 3Haver - 18
1h Wma: [1 s
im Onucanne:
1s

OOHO CeKyHOHBIA apxue.

Meprogn4HOCTE 3HaYEHKIA (cek):
MNepwog apxMBUpOBaHWUA (CEK):

Anpec: [ARCHIVESNALH 5

3anyckate: v

—OonoNHATENBHBLIE ONLWA

Pasmep dpaina (Yacoe):
MakcumansHoe KonuyecTso haiinos: E

MKAVIMAHAA WArAARKY 3HausHaE (265 10 N

-

Foman)
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Puc. 4.6j. I'nasnas éxnaoka kongueypayuu apxusamopa 3navenuii noocucmemst "Apxugor”.

Bxnanka "Apxussl" (puc.4.6k) comepxut Tabnuiy c¢ mHpopmanued o0 apxuBax, oOpadaThIBaeMbIX
apxuBaTopoM. B cTpokax Tabnuiia ConepKUT apXUBBI, a B KOJIOHKAX WH(POPMAIIHIO:
+  Apxueé — uM4 apxuBa.
+ Ilepuoo (¢ ) — nepuoInYHOCTb apXUBa B CEKyHIaX.
«  Pazmep 6yghepa — pazmepHOCTh Oy(depa B eTuHUTIAX.
« Pasmep ¢aiinos (M6) — cnermduunoe ans monyis Arch.FSArch mone ¢ undopmanueit o
CYMMapHOW pa3MepHOCTH (aillIoB XpaHWIIUIIA apXUBATOPA ISl ApXHBA.

B caydae ¢ monynem Arch.FSArch B 3Toil Briagke emé comepkurcss ¢opma 3KCIopTa JaHHBIX
apxuBaTopa.

| OT OpenSCADA KoHthUIrypaTop =
Pain Pepaktwpoeanne Bug [lomowb
= [ | " .Ifﬁ:'v:)
8800URX L4200 @0
. Apxueamop 3HavyeHUl: 1s
& Demo station
o %5 basbl naHHbx Apxweatop | ApXMBbI
o j7, be3onacHocT
. i TpaHcnopTsl ApXM1BbI:
g j g%zgﬂg::‘:;:;le fpeToKon D Apxus | Mepuog (c) | Paawep Gydepa | Paamep dhaiinos {Mﬁ)ﬁ
[ ApXuBbl 1 CPULoad_load ;1 100 0.3320
El Moaynblr _T. ...................................................
5 £y ApXMBATOp Ha 2_F1{]|1_var 1 100 1.2246
Apxusamop coobuy 3 |F3_var 1 100 0.2451
=- Apxusamop 3Hadet —
1h 4 |F4_var 1 100 1.0020
iy 5 FPPlvar 1 100 1.0254
& Apxusatop Ha BO | | [g |Meminfo_use 1 100 0.1475 g
Apxus sHaverul: !
7 g3 CneunancHble (4] | (1]
+. [l Monb3oBaTtensckue MHTEL ~IKCMopT
&y YnpasneHue ModynAMu
> U
= Loop SSL Apxus: [ |,l
LX8 -
Hauano: [01.01.1970 03:00:00 |3
Koweu: |01.01.1970 03:00:00 |3
U —
B dpain: [ ]
(1] LI
[roman

Puc. 4.6k. Bxnaoxa "Apxuevl” apxusamopa 3nauenuii noocucmemvot "Apxugor”.
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4.7. Iloacucrema "Iloab3oBaTeabckue nHTepdencor'

[Toncucrema siBnsiercss MoaynbHOW. [l KoH(UTypanuu MOACHCTEMBI TPEIyCMOTpEHa KOpHEBas
crpanuma mnoacuctembl "[lonp3oBarensckue uHTEpdeEHch", conepkamas BkiIagku "Moaynu" u
"TTomoms". Brnaaka "Mogynu" (puc.4.1b) comepXuT CmucOK MOIyJeH MOACUCTEMBI M UIACHTUYHA JUIS
BCEX MOJAYJIBHBIX MojacucTeM. Briaaka "Tlomomp" comepkKUT KpaTKyro MOMOIIb JIJIsl JAHHOW CTPAHUIIBI.

Kaxnpiit Mostyns noacuctems! "[lonp3oBatenbckue nHTepeics” mpeaocTaBiseT KOHPUTYypalnOHHYIO
ctpanuity ¢ Briagkamu "Tloms3oBarenbckuii maTepdeiic” n "Tlomomp". Brmanka "[lomb3oBarenbckuii
uHTepdeiic" (puc.4.7a) npeaocTaBaseT napaMeTp JUisd KOHTPOJIA 3a cocTosHueM "BrinonHsercsa" Moy,
a TaKXkKe pa3fenbl KOHPHUrypaluu CHelUalM3UpOBaHHBIC AT MOAYJEH 3Toi moacucreMbl. Bo Bkiaake
"ITomomp" conepkurcs wuHboOpManuss o wmoxayne mnoxacucreMbl "llomb3oBaTenbckue wuHTEpGhEHCH"
(puc.4.1d), cocTaB KOTOPO¥ UASHTUYEH IS BCEX MOTYJEH.

daiin Pepaktwposadume Bug [lNomowb

88000 == 200 28

s - Modyn: WebCfgD
= @ Demo station Q syt L

“. basbl faHHbIX
ili, besonacHocTb

MNonb3ogaTensCckid MHTEPgERC [ Momowb }

-3

7 TpaHcnopTei  CocTosHme

w TpaHcnopTHbIE NPOTOKC

| CBop paHHbIx BeinonHAeTcA: [+

| ApxuBbl ~Onuuk moayns

% ﬁgﬁ::;:;ﬁicm & MHTH Bpema #13HW CecK ayTeHTUdMKaLMA(MUH):
(& Pabounir nonbsosaTl MepedTy K koHUrypaUWK cnvcka yaanéHHbIX cTaHLmﬁl
@ CucTeMHbIlil KoHDWN

i} [Opwok cpefbl BU3yE
# CucTeMHBbIA KoHDWT
&B QT GUI nyckatenb
& OuHamuueckuin WEE |
@ Pabounit nonbaosam

% Ynpaenexve mogynamy

& Loop

T (1]

KD

oman

Puc. 4.7a. Bxnaoxa "llonvzosamenvckuii unmepgetic"” mooyns noocucmemwlt "llonvzosamenvckue
unmepdeticor”.
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4.8. IToacucrema "CneunajnHpie'

[Toncucrema sBrsieTcss MOAYIbHOW. J[ns KOH(UTYypamuu MOJCHUCTEMBI TPETYCMOTPEHA KOpHEBas
crpanuna noacuctemsl "Cneumanenble", coxepxamas Bkiaagku "Mopaynu" u "l[lomomp". Bxnanka
"Monynu" (puc.4.1b) cCOmepXHUT CIUCOK MOMYJIEH IMOJCUCTEMBI M HMICHTUYHA ISl BCEX MOJIYIBHBIX
noacucteM. Bxiagka "Tlomoms" coep>XUT KpaTKyrO MOMOIIb JIJIsl JAHHOW CTPaHUIIBI.

Kaxnapiii Momyne moxacuctemsl "CrenuanbHble" MpenocTaBiseT KOHPUTYPALMOHHYIO CTPaHHILY C
Bimankamu "Crnenumanbabeld Monynb" u "l[lomomp". Bxnaaka "Cnemmanbabid monayns" (puc.4.8a)
IIPEIOCTABIIAECT MapaMeTp s KOHTPOJIA 3a COCTOsHMEM 'BpimonHserca' Moy, a TakkKe paslenbl
KOHQUTYpAllMKA CIEIUAIM3UPOBAHHBIC I MoAayled »Tod moacuctembl. Bo Brmagke "Ilomorp"
comepxutcs wuHPopMamms o wMoxayine mnoacuctembl 'CrnenuansHbie” (puc.4.1d), coctaB KoTOpoO#
UJCHTUYEH ISl BCEX MOJyJEH.

Pain PepaxtupoaHuwe Bua [lNomowbs
3 =2 E:E, —~
25 000 = = 200 29
Vs Modyne: FLibSYS
= @ Demo station
“% basbl paHHbIX Cneuvanshbiit Moayns | Momowp |
i, besonacHocTb
& TpaHcnopTol ~CocTosHue
. TpaHCnopTHLIE NPOTOKOME BhinonHaeTca: [¢|
| Chop AaHHBIX -
| Apxmesl q"{"”*‘u““'
5 @2 CneumansHble Time: flata
BuBnuoteka dpyHkumia Con T!me: Bpems
TecTsl cuctemsl OpenSCA Time: CTpoka Bpemety
dyHKLMKM cucTemHoro AP Time: CTpoky Bo Bpema
EuwbnuoTexka MaTeMaTHuec Mess: MomecTuTe
3 Monb3cBaTensckre MHTEP! Crpoxa: lMonyyerue pasmepa
& YnpasreHne Mogynamu Crpoka: Mony4uTe NOACTPOKY
& Loop Crpoka: BcTaBka CTPOKW B ApYTYIO CTY
@ Loop SSL Crpoka: 3amMeHa 4acTh CTPOKK ﬂ,pymE
PLX& [ﬁDMLEBmDJmMSDTHIATnnm
W O (I
[[roman|

Puc. 4.8a. Bknaoka "Cneyuanvuwiii Mooyas" mooyns noocucmemol "Cneyuanvrule”.

Onucanune OpenSCADA 67



4.9. lloacucrema "YnpasJjenue Mmoayasimu"

[Toncucrema He sBIsETCS MOAYIbHOW. [yt KOHPHUTypamuy MOJICHUCTEMBI MPEIyCMOTPEHA CTpaHUIlA
nojcuctemsl "Ympasienne monynsmu', coaepskamas Bkiaanku "llomcucrema" u "Ilomomp". Briaaka
"Ilogcucrema" (puc.4.9a) conepKUT OCHOBHbIE HACTPOWKHU mojacuctembl. Bxiaaka "[lomomrs" conepxut
KpaTKy MOMOUIb JJIA JaHHOM cTpaHunbl. CoctaB Bknaaku "[loacucrema':

« Ilymv K pazoensemvim bubauomexam (Mooynam) — UHGOPMALHS O PACTION0KEHUN TUPEKTOPUN
¢ moaynsamu cucreMbl OpenSCADA. VYcranaBiauBaetrcst napamerpoM <ModDir> cranuum,
KOH(pHUTYyparimoHHOTO (aiina.
«  Paspewénnvie mooymu — uH(pOpMALUI O CIHCKE, Pa3AcI€HHOM CHMBOJIOM ';', MOIyJeH,
pa3peméHHbIX AJI1 aBTOMATUYECKOro MOJKIIOYEHUS U OOHOBJIECHUA. 3HaueHUe '*' ucmosb3yercs
JUIL  paspelleHdss Bcex MojayJei. YcrtaHaBiauBaercss mapamerpoM <ModAllow> paznena
noacuctemsl, sub_ModSched, crannun, kouurypamuonsoro daiina.
« 3anpewénnvie mooyru — uHbOpPMALUA O CIHUCKE, pa3fAeNéHHOM CHUMBOJOM ';', MOIyJei,
3ampeui€éHHbIX Ui aBTOMATHYECKOTO TOIKIIOUEHHS ¥ OOHOBJIGHHUS. Y CTaHABIMBACTCA
napametrpoM <ModDeny> pazaena noacuctemsl "sub ModSched" cranmum koHGUTYypalmOHHOTO
¢aitna. Ciucok 3anpeméHHbIX MOIy e UMeeT OOBIINI MPUOPUTET YEM pa3pelIEHHBIX.
+ Ilepuoo nposepku mooyneii (cex) — yKa3bIBaeT Ha IEPUOIUIHOCTH TIPOBEPKH MOJTyJIeH Ha (aKT
ux OOHOBIEHHUSA. Moayiu, AOMYCTHUMbIE AJISi aBTOMATHYECKOTO IOJAKIIOYEHHUS U OOHOBIIECHUS,
OyAyT aBTOMAaTHYECKH OOHOBJICHBI.
« Ilposepumv M0O0y1b cetiuac — KOMaHJIa BBIMOJIHUTH TMPOBEPKY MOAYIeH Ha ¢akT ux
oOHOBIeHHsA. MOysH, TOMYCTUMBIE JUISI aBTOMATUYECKOTO MOJKIIOUYEHUS U OOHOBICHHS, OYIyT
ABTOMATUYECKU OOHOBIICHBI.
« Pa3zoensemvie Oubnuomexku (mMooyniu) — Tabilula C MEpPEUYHEM pazJelisieMblXx OHOIMOTEK ¢
Moayismu, oOHapykeHHbIMH OpenSCADA. B cTpokax pacnosiokKeHbl MOJyJH, a B KOJOHKaX
nH(pOpMaIIUs O HUX:
«  Ilymb — uH(pOpMAIHS O TIOIHOM ITyTH K pa3lenseMoil OnOIIoTeKe.
« Bpemsa — wundopmanus o BpeMeHHM TmocienHerd moaudukanuu Qaima paszaenseMon
OUOINOTEKH.
«  Mooynu — uHpopmanus o IepedHe MOAyJel B pa3zenseMoil OnbnuoTexe.
Brniouen — cocrosHue "Bxirouen" pasznensemoinn 6ubnuorexu. IlpuBmiiernpoBaHHbIM
MOJIb30BATEISIM ~ MIPEJOCTABISACTCS BO3MOXKHOCTh ~PYYHOTO  BKITIOYEHUS/BBIKIIIOUCHHS
pazaenseMbIX OMOIUOTEK MyTEM U3MEHEHHSI 3TOTO TOJISL.

-+ QT OpenSCADA KOHhUrypaTop. E]
®ain PepaxtupoBanHue Bupn [MNomowbs
i f/::> .
A 500 - = ® 0 X
|HMH lMod B 4 a
© @ Demo station Qy odcucmema: YnpaeneHue ModynamMu
5 Basbl DaHHBIX —
% Be3onacHocTs Mopcuctema | Momowyb |
¢ TpaHcnopTsl . .
i TpaHCNOpTHbIE NPOTOKONE MyTs K pf:aﬂennemmm Bubnuotekam(mogynam): ..J. Jlib/lopenscada
| CBop panHbIX PaspelléHHble Moaynun: *
| ApxuBbI 3anpeléHHele MOaynu:
@ CneumanbHble 9 . _n
4| MNMonb3oBaTenbCKUe WHTEPH M s =) = (i [~
% YnpaeneHwe mogynsamMu MpoBepuTs Moaynu cePNac.]
@ Loop .
& Loop SSL Pa3spenaemelie GubnuoTexn (Mogynu):
PLX8 MyTe | Bpems Mogynu Brnioue =
1 .[.Jlib/lopenscadaltr_Sockets.so Sun Feb 8 16:38:44 2009 Transport.Sockets; \v4
2_ .[./lib/lopenscada/spec_SystemT... Sun Feb 8 16:38:43 2009 Special.SystemTests; v 4
3_ .[../lib/openscada/ui_WebCfg.so Sun Feb 8 16:38:53 2009 Ul.WebCfg; \v 4
4_ .[./lib/lopenscada/dag_LogicLev.so Sun Feb 8 16:38:47 2009 DAQ.LogicLev; \v 4
5_ .I.Mliblopenscada/spec_FLibSYS.so Sun Feb 8 16:38:44 2009 Special.FLibSYS; ‘ff
6_ ..[.Jlib/openscada/ui_WebVision.so Sun Feb 8 16:38:54 2009 Ul.WebVision; :f
?_ ..I.Mlib/lopenscada/dag_Siemens.so Sun Feb 8 16:38:49 2009 DAQ.Siemens; :f
8_ .I.Jliblopenscada/daq_System.so  Sun Feb 8 16:38:46 2009 DAQ.System; v 4
? I {lik s Aalhd NRE ¢ Qun Eah 8 18-28-20 2000 BN NRE- | - @
4
1 (1]
[Flroman]

Puc. 4.9a. I'nasnas sxnaoka xongueypayuu noocucmemot "Ynpasienue mooynsimu”.
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4.10. Kondgurypaunonubii ¢paii1 OpenSCADA 1 napamMeTpbl KOMaHAHON CTPOKH
BbI30Ba OpenSCADA

Kondurypaunonssiii ¢aitn cuctemsr OpenSCADA npeaHasHadeH 1751 XpaHEHUS! CUCTEMHOM M 0011eit
koHpurypanun OpenSCADA-cranmmu. Tonpko B KOH(UTypalMoHHOM (aiiie u dyepe3 mMmapaMeTpsl
KOMAaHJHOM CTPOKM MOXXHO YKa3aTh 4YacThb KJIKOYEBBIX CHUCTEMHBIX IapaMETPOB CTAaHLUH, MOITOMY
3HAaKOMCTBO CO CTPYKTypoil  KOHPHUrypanHOHHOTO (haiia HeoOXOAMMO Uil CHEIHAaIHCTOB
pa3BépThIBaronuX pemeHust Ha ocHoBe OpenSCADA.

HasbiBaTbest KoHGUrypanuoHHbli daitn cucrembl OpenSCADA MOXeT 1Mo pa3HOMY, OHAKO MPUHSITO
Ha3BaHue oscada.xml m mpomsBogHbIe OT Hero. KoHurypanuoHHbIH ¢aiin 0OBIYHO yKa3bIBAETCS, MPH
3aIycKe CTaHITUH, napaMeTpoM KOMaHTHOH CTPOKH
--Config=/home/roman/roman/work/OScadaD/etc/oscada_demo.xml. JIns ymoOcTBa BBI30Ba CO3AIOTCA
CKPHIITBI  3allyCKa CTaHIMA C HYXHBIM KOHQUTYpallMOHHBIM  (ailioM, Hampumep CKpUNT
(openscada_demo) BrI30Ba JEMOHCTPAIIMOHHON CTAHIINHU:

#!/bin/sh
openscada --Config=/etc/oscada demo.xml $@

Ecnu koHurypauroHHslil (aiis He yKa3aH TO UCHOJIb3YeTCs CTaHAAPTHBIA KOH(UTYpaIlMOHHBIN (aii:
/etc/oscada.xml .

CTpykTypHO KOH(GUTYpAIIMOHHBIN (Daiiyl OpraHU30BaH HA PACIIUPSIEMOM sI3bIKE pa3MeTku Tekcta XML.
CrnenoBaTtenbHO TpeOyeTcs kECTKOe coOmoaeHue npaBmi cuaTakcnuca XML. Tlpumep obpasma TUoBoro
koHurypaunonnoro daiinma OpenSCADA, c¢ y3namu KoH(UTrypauuu OOJIBIIMHCTBA KOMIIOHEHTOB
OpenASCADA, npuBeieH HUXeE:

<?xml version="1.0" encoding="UTF-8" ?>
<OpenSCADA>
<!-- This is the OpenSCADA configuration file. -->
<station id="DemoStation">
<!-- Discribe internal parameter for station. Station this only OpenSCADA programm. -->
<prm id="StName">Demo station</prm>
<prm id="StName ru">JemMo cTanums</prm>
<prm id="StName_ uk">Ilemo crannis</prm>
<prm id="WorkDB">SQLite.GenDB</prm>
<prm id="Workdir">~/.openscada</prm>
<prm id="IcoDir">./icons</prm>
<prm id="ModDir">/usr/lib/openscada</prm>
<prm id="LogTarget">10</prm>
<prm id="MessLev">0</prm>
<prm id="Lang2CodeBase">en</prm>
<prm id="SaveAtExit">0</prm>
<prm id="SavePeriod">0</prm>

<node id="sub_BD">
<prm id="SYSStPref">0</prm>
<tbl id="DB">
<fld ID="GenDB" TYPE="SQLite" NAME="Generic DB" NAME ru="OcHoBHasi BI"
NAME uk="OcHoBna BJl" ADDR="./DEMO/DemoSt.db" CODEPAGE="UTF-8"/>
</tbl>
</node>

<node id="sub_Security">
<!--
<tbl id="Security user">
<fld
NAME="root"
DESCR="Super user"
DESCR_ru="Cynep nosnsnsoBaTesb"
DESCR_uk="Cynep xopucryepau'"
PASS="openscada"/>
<fld
NAME="user"
DESCR="System user"
DESCR_ru="CucCTeMHINi NOJb30BaTesNb"
DESCR_uk="CucreMuust kopmucrysau"
PASS=""/>
</tbl>
<tbl id="Security grp">
<fld
NAME="root"
DESCR="Super users groups"
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</node>

DESCR_ru="T'pynmna cyneprnonbsoBarenen"
DESCR_uk="T'pyna cynepxkopucTyBauis"

USERS="root;user"/>
</tbl>-->

<node id="sub ModSched">

</node>

<prm id="ModAllow">*</prm>
<prm id="ModDeny"></prm>
<prm id="ChkPer">0</prm>

<node id="sub_Transport">

</node>

<!--
<tbl id="Transport in">
<fld
ID="WEB_ 1"
MODULE="Sockets"
NAME="Generic WEB interface"
NAME ru="OcHoBHOM WEB unTepdenc"
NAME uk="OcHoBHmuiz WEB inTepdernc"
DESCRIPT="Generic transport for WEB interface."
DESCRIPT_ ru="OcCHOBHO} TpaHcnopT ais WEB muTepdenca."
DESCRIPT_ uk="OcuoBumit Tpancnopr amns WEB iunrTepdeiicy."
ADDR="TCP::10002:0"
PROT="HTTP"
START="1"/>
<fld

ID="WEB_2"
MODULE="Sockets"
NAME="Reserve WEB interface"
NAME ru="PesepeHimi WEB muTeppenc"
NAME uk="PesepBuuyi WEB inTepdpenc"
DESCRIPT="Reserve transport for WEB interface."
DESCRIPT_ ru="PesepBHiNi TpaHcnopr mns WEB murepdeiica.
DESCRIPT uk="PesepmBuuii TpaHcnopr miss WEB inTepderncy.
ADDR="TCP::10004:0"
PROT="HTTP"
START="1"/>

</tbl>
<tbl id="Transport out">
<fld

ID="testModBus"
MODULE="Sockets"
NAME="Test ModBus"
NAME ru="TecT ModBus"
NAME uk="TecT ModBus"
DESCRIPT="Data exchange by protocol ModBus test."
DESCRIPT_ ru="TecT o6MeHa mo mnporokony ModBus."
DESCRIPT uk="TecT o6Miny Ba npoToxonomM ModBus."
ADDR="TCP:localhost:10502"
START="1"/>

</tbl>-->

<node id="sub_DAQ">

<!--
<tbl id="tmplib">
<fld ID="test2" NAME="Test 2" NAME ru="TecT 2" NAME uk="TecT
DESCR="" DESCR_ru="" DESCR_uk="" DB="tmplib_test2"/>
</tbl>
<tbl id="tmplib_ test2">
<fld ID="test2" NAME="Test 2" NAME ru="TecTr 2" NAME uk="TecT
DESCR="" DESCR_ru="" DESCR_uk="" DB="test2"
PROGRAM="JavaLikeCalc.JavaScript&#010;cnt=5*i"/>
</tbl>
<tbl id="tmplib_ test2_io">
<fld TMPL_ ID="test2" ID="i" NAME="I" NAME ru="I" NAME uk="I"
TYPE="4" FLAGS="160" VALUE="" POS="0"/>

on

on

<fld TMPL_ID="test2" ID="cnt" NAME="Cnt" NAME ru="Cnt" NAME uk="Cnt"

TYPE="4" FLAGS="32" VALUE="" POS="0"/§-
</tbl>-->

<node id="mod_LogicLev">
<!--
<tbl id="DAQ">
<fld

ID="test2"
NAME="Test 2"
NAME ru="TecTt 2"
NAME_uk="TecT 2"
DESCR=""
DESCR_ru=""
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DESCR_uk=""
ENABLE="1"
START="1"
PRM BD="test2prm"
PERIOD="1000"
PRIOR="0"/>

</tbl>

<tbl id="test2prm">

<fld SHIFR="test2" NAME="Test 2" NAME ru="Tecr 2" NAME uk="TecT 2"

DESCR="" DESCR_ru="" DESCR_uk="" EN="1" MODE="2"
PRM="test2.test2"/>

</tbl>-->

</node>

<node id="mod_System">

<!--
<tbl id="DAQ">
<fld
ID="DataOS"
NAME="Data OS"
NAME ru="[Jause OC"
NAME_uk="Hani OC"
DESCR="Data of services and subsystems OS."
DESCR_ru="JlaHHHE CEepBUCOB M nomacmucrem OC."
DESCR_uk="llani cepricis Ta nigcmcrem OC."
ENABLE="1"
START="1"
AUTO_FILL="0"
PRM_BD="DataOSprm"
PERIOD="1000" PRIOR="0"/>
</tbl>

<tbl id="DataOSprm'">
<fld SHIFR="CPU" NAME="CPU load" NAME ru="Harpyskxa CPU"
NAME uk="HamBanTaxenuss CPU" DESCR="" DESCR_ru="" DESCR_uk=""
EN="1" TYPE="CPU" SUBT="gen"/>
<fld SHIFR="MEM" NAME="Memory" NAME ru="IlamsTe" NAME_uk="IlamM\'sTsp"

DESCR="" DESCR_ru="" DESCR uk="" EN="1" TYPE="MEM"/>
</tbl> -->
</node>

<node id="mod_DiamondBoards">
<!--
<tbl id="DAQ">
<fld ID="Athena" NAME="Athena board" NAME ru="Ilmara Athena"
NAME uk="Ilnmara Athena" DESCR="" DESCR_ru="" DESCR_uk=""
ENABLE="1" START="0" BOARD="25" PRM_BD_A=“AthenaAnPrm“
PRM BD_D="AthenaDigPrm" ADDR="640" INT="5" DIO_CFG="0"
ADMODE="0" ADRANGE="0" ADPOLAR="0" ADGAIN="0"
ADCONVRATE="1000"/>
</tbl>
<tbl id="AthenaAnPrm">
<fld SHIFR="ailO" NAME="AI 0" NAME ru="AI o" NAME uk="ATI o"
DESCR="" DESCR_ru="" DESCR_uk=""
EN="0" TYPE="0" CNL="0" GAIN="0"/>
</tbl>
<tbl id="AthenaDigPrm">
<fld SHIFR="diO" NAME="DI 0" NAME ru="DI o" NAME_uk="DI o"
DESCR="" DESCR_ru="" DESCR_uk=""
EN="0" TYPE="0" PORT="0" CNL="0"/>
</tbl> -->
</node>

<node id="mod_BlockCalc">
<!--
<tbl id="DAQ">
<fld ID="Model" NAME="Model" NAME ru="Mogens" NAME uk="Momens"
DESCR="" DESCR_ru="" DESCR_uk="" ENABLE="1" START="1"
PRM BD="Model prm" BLOCK_SH="Model blcks"
PERIOD="1000" PRIOR="0" PER DB="0" ITER="1"/>
</tbl>
<tbl id="Model blcks">
<fld ID="Klap" NAME="Klapan" NAME ru="Knanau" NAME uk="Knanan"
DESCR="" DESCR_ru="" DESCR_uk=""

FUNC="DAQ.JavaLikeCalc.lib_techApp.klap"” EN="1" PROC="1"/>
</tbl>

<tbl id="Model blcks_io">
<fld BLK_ID="Klap" ID="1 k11" TLNK="0" LNK="" VAL="50"/>
<fld BLK ID="Klap" ID="1 k12" TLNK="0" LNK="" VAL="20"/>
</tbl>
<tbl id="Model prm">
<fld SHIFR="1 k1" NAME="Klap lev" NAME ru="llomox. knanausa'"
NAME uk="Ilosox. kjysanaxa" DESCR="" DESCR_ru="" DESCR_uk=""
EN="1" BLK="Klap" IO="1 _k11"/>
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</tbl> -->
</node>

<node id="mod_JavaLikeCalc">
<!--
<tbl id="DAQ">
<fld ID="CalcTest" NAME="Calc Test" NAME ru="TecT BRUMCI."
NAME uk="TecT ob6umcn." DESCR="" DESCR_ru="" DESCR_uk=""

ENABLE="1" START="1" PRM BD="Cal FUNC—“TemplFunc d alarm"
PERIOD="1000" PRIOR="0" PER . DB="0" ITER="1"/>
</tbl>

<tbl id="CalcTest val">
<f1ld ID="in" VAL="0"/>
<fld ID="alrm" VAL=""/>
<fld ID-"alrm_m " VAL="1"/>

<fld ID="alrm mess" VAL="Error present."/>
</tbl>

<tbl id="CalcTest prm">
<fld SHIFR="alrm" NAME="Alarm" NAME ru="Asapwus" NAME uk="Amapis"

DESCR="" DESCR_ru="" DESCR uk="" EN="1" FLD="alrm"/>
</tbl>
<tbl id="1ib">
<fld ID="TemplFunc" NAME="" NAME ru="" NAME uk="" DESCR="" ESCR_ru=""
DESCR_uk="" DB="1ib_TemplFunc"/>
</tbl>

<tbl id="1lib TemplFunc">
<fld ID="d_alarm" NAME="Digit alarm" NAME ru="ABapusi no AMUCKp."
NAME uk="ABapisti Ba muckp" DESCR=""
FORMULA="alrm=(in==alrm md) ?&quot;1l:&quot;

+alrm _mess:&quot;O&quot;;"/>
</tbl>

<tbl id="1lib TemplFunc_io">
<fld F_ID="d_alarm" ID="in" NAME="Input" NAME ru="Bxog" NAME uk="Bxig"
TYPE="3" MODE="0" DEF="" HIDE="0" POS="0"/>
<fld F_ID="d_alarm" ID="alrm" NAME="Alarm" NAME ru="Asapwus"
NAME uk="ABapis" TYPE="0" MODE="1" DEF="" HIDE="0" POS="1"/>
<fld F_ID="d alarm" ID="alrm md" NAME="Alarm mode"
NAME ru="PexuM aBapum'" NAME uk="PexuM aBapii" TYPE="3"
MODE="0" DEF="" HIDE="0" POS="2"/>
<fld F_ID="d alarm" ID="alrm mess" NAME="Alarm message"
NAME ru="Coofbw. aBapum" NAME uk="IloBigm. amapii" TYPE="0"
MODE="0" DEF="" HIDE="0" POS="3"/>
</tbl>-->
</node>

<node id="mod_Siemens">
<!--
<tbl id="DAQ">
<fld ID="test2" NAME="Test 2" NAME_ru="Tecr 2" NAME_uk="Tecr 2"
DESCR="" DESCR_ru="" DESCR uk="" ENABLE="1" START="1"
PRM BD="test2prm" PERIOD="1000" PRIOR="0" CIF_DEV="0" ADDR="5"
ASINC_WR="0"/>
</tbl>
<tbl id="test2prm">
<fld SHIFR="test2" NAME="Test 2" NAME ru="Tect 2" NAME uk="TecT 2"

DESCR="" DESCR_ru="" DESCR uk="" EN="1" TMPL="S7.ai_man"/>
</tbl>-->
</node>

<node id="mod_SNMP">
<!--
<tbl id="DAQ">
<fld ID="test2" NAME="Test 2" NAME ru="TecT 2" NAME_uk="Tecm 2"
DESCR="" DESCR;ru="" DESCR;pk="" ENABLE="1" START="1"
PRM BD="test2prm" PERIOD="1000" PRIOR="0" ADDR="localhost"

COMM="public" PATTR LIM="20"/>
</tbl>

<tbl id="test2prm">
<fld SHIFR="test2" NAME="Test 2" NAME ru="Tect 2" NAME uk="TecT 2"

DESCR="" DESCR_ru="" DESCR_uk="" EN="1" OID_LS="system"/>
</tbl>-->
</node>

<node id="mod_ModBus">
<!--
<tbl id="DAQ">
<fld ID="test2" NAME="Test 2" NAME ru="TecT 2" NAME_uk="TeCT 2"
DESCR="" DESCR_ru="" DESCR;pk="" ENABLE="1" START="1"
PRM BD="test2prm" PERIOD="1000" PRIOR="0" TRANSP="Sockets"

ADDR="exlar.diya.org" NODE="1"/>
</tbl>

<tbl id="test2prm">
<fld SHIFR="test2" NAME="Test 2" NAME ru="Tect 2" NAME uk="Tect 2"
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DESCR="" DESCR_ru="" DESCR_uk=""
EN="1" ATTR LS="321:0:tst:Test"/>
</tbl>-->
</node>

<node id="mod_Transporter">
<!--
<tbl id="DAQ">
<fld ID="test2" NAME="Test 2" NAME ru="Tecr 2" NAME uk="TecTt 2"
DESCR="" DESCR_ru="" DESCR_uk="" ENABLE="1" START="1"
PRM BD="test2prm" PERIOD="1000" PRIOR="0" SYNCPER="60"
STATIONS="1loop" CNTRPRM="System.AutoDA"/>
</tbl>-->
</node>
</node>

<node id="sub_Archive">
<prm id="MessBufSize">1000</prm>
<prm id="MessPeriod">5</prm>
<prm id="ValPeriod">1000</prm>
<prm id="ValPriority">10</prm>
<!--
<tbl id="Archive_mess_ proc">
<fld
ID="StatErrors"
MODUL="FSArch"
NAME="Errors"
NAME ru="OumGxn"
NAME_uk="IomMuaxn"
DESCR="Local errors\' archive"
DESCR_ru="ApXMB JIOKAJBLHHX OumBox"
DESCR_uk="ApxiB JIOKANIBHMX MOMMIIOK'"
START="1"
CATEG="/DemoStation*"
LEVEL="4"
ADDR="ARCHIVES/MESS/stError/"
FSArchMSize="300"
FSArchNFiles="10"
FSArchTmSize="30"
FSArchXML="1"
FSArchPackTm="10"
FSArchTm="60"/>
<fld
ID="NetRequsts"
MODUL="FSArch"
NAME="Net requests"
NAME ru="CeTeBsle Banpocs"
NAME uk="MepexeBi sanmuTn'"
DESCR="Requests to server through transport Sockets."
DESCR_ru="3anpocs k cepBepy uepes TpaHcnopT Sockets."
DESCR_uk="BamuTu [O cepmepa uepes TpaHcnopT Sockets."
START="1"
CATEG="/DemoStation/Transport/Sockets*"
LEVEL="1"
ADDR="ARCHIVES/MESS/Net/"
FSArchMSize="300"
FSArchNFiles="10"
FSArchTmSize="30"
FSArchXML="1"
FSArchPackTm="10"
FSArchTm="60"/>
</tbl>
<tbl id="Archive val_ proc">
<fld
ID="1h"
MODUL="FSArch"
NAME="1lhour"
NAME ru="luac"
NAME uk="1lrog"
DESCR="Averaging for hour"
DESCR_ru="YcpenHeHue 3Ba uac"
DESCR_pk="YCepenHeHHx Ba roguny"
START="1"
ADDR="ARCHIVES/VAL/1h/"
V_PER="360"
A_PER="60"
FSArchTmSize="8640"
FSArchNFiles="10"
FSArchRound="0.1"
FSArchPackTm="10"
FSArchTm="60"/>
</tbl>
<tbl id="Archive val">
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<fld

</tbl>-->
</node>

ID="testl"
NAME="Test 1"
NAME ru="TecTt 1"
NAME uk="Tect 1"
DESCR="Test 1"
DESCR_ru="TecTr 1"
DESCR_uk="TecT 1"

START="1"
VTYPE="1"
BPER="1"
BSIZE="200"
BHGRD="1"
BHRES="0"
SrcMode="0"
Source=""

Archs=""/>

<node id="sub_Protocol">

</node>

<node id="sub_UI">

<node id="mod_ QTStarter">

<prm
</node>

id="StartMod">QTCfg</prm>

<node id="mod_WebCfg">

<prm id="SessTimeLife">20</prm>
</node>
<node id="mod_ VCAEngine">
<!--
<tbl id="LIB">
<fld ID="test2" NAME="Test 2" NAME ru="TecT 2" NAME uk="TecTt 2"
DESCR="" DESCR_ru="" DESCR_uk="" DB TBL="wlib_ test2" ICO=""
USER="root" GRP="UI" PERMIT="436"/>
</tbl>
<tbl id="wlib_test2">

<fld ID="test2" ICO="" PARENT="/wlb_originals/wdg_Box" PROC=""
PROC_ru="" PROC_uk="" PROC_PER="-1" USER="root" GRP="UI"
PERMIT="436"/>

</tbl> <tbl id="wlib_test2_io">

<fld IDW="test2" ID="name" IO_VAL="Test 2" IO_VAL_ru="TecT 2"
IO_VAL uk="Tect 2" SELF FLG="" CFG_TMPL="" CFG_TMPL ru=""
CFG_TMPL_uk="" CFG_VAL=""/>

<fld IDW="test2" ID="dscr" IO_VAL="Test module 2"

IO_VAL ru="Tect momyxns 2" IO_VAL uk="TecT mogmyns 2"
SELF_FLG="" CFG_TMPL="" CFG_TMPL_ ru="" CFG_TMPL uk=""
CFG_VAL=""/>

</tbl>
<tbl id="PRJ">
<fld ID="test2" NAME="Test 2" NAME ru="Tecr 2" NAME uk="TecT 2"
DESCR="" DESCR_ru="" DESCR uk="" DB TBL="prj_test2" ICO=""
USER="root" GRP="UI" PER </tbl> <tbl id="prj_test2">
<fld OWNER="/test2" ID="pgl" ICO="" PARENT="/wlb originals/wdg_ Box"
PROC="" PROC_ru="" PROC_uk="" PROC_PER="-1" USER="root"
GRP="UI" PERMIT="436" FLGS="1"/>
<fld OWNER="/test2/pgl" ID="pg2" ICO=""
PARENT="/wlb_originals/wdg_Box" PROC="" PROC_ru="" PROC_uk=""
PROC_PER="-1" USER="root" GRP="UI" PERMIT="436" FLGS="0"/>
</tbl>
<tbl id="prj_test2 incl">

<fld IDW="/prj_test2/pg_pgl" ID="wdgl"
PARENT="/wlb_ originals/wdg_Box"/>

</tbl>-->

</node>
</node>

<node id="sub_Special">
<node id="mod_SystemTests">

<prm
<prm

<prm
<prm
<prm

<prm

<prm

id="PARAM" on="0" per="5" name="LogicLev.experiment.F3"/>

id="XML" on="0" per="10" file="/etc/oscada.xml"/> <prm id="MESS" on="0"
per="10" categ="" arhtor="DBArch.test3"/>

id="SOAttDet" on="0" per="20" name="../../lib/openscada/daq_LogicLev.so"
full="1"/>

id="val" on="0" per="1" name="LogicLev.experiment.F3.var" arch len="5"
arch_per="1000000"/>

id="Val" on="0" per="1" name="System.AutoDA.CPULoad.load" arch len="10"
arch_per="1000000"/>

id:llBDll °n=ll0ll Per="10" type=llMySQLll
bd="server.diya.org;roman;123456;oscadaTest"
table="test" size="1000"/>

id="BD" on="0" per="10" type="DBF" bd="./DATA/DBF" table="test.dbf"
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size="1000"/>

<prm id="BD" on="0" per="10" type="SQLite" bd="./DATA/test.db" table="test"
size="1000"/>

<prm id="BD" on="0" per="10" type="FireBird"
bd="server.diya.org:/var/tmp/test.fdb;roman;123456"
table="test" size="1000"/>

<prm id="TrOut" on="0" per="1" addr="TCP:127.0.0.1:10001" type="Sockets"
reg="time"/>

<prm id="TrOut" on="0" per="1" addr="UDP:127.0.0.1:10001" type="Sockets"
reg="time"/>

<prm id="TrOut" on="0" per="1" addr="UNIX:./oscada" type="Sockets"
reg="time"/>

<prm id="TrOut" on="0" per="1" addr="UDP:127.0.0.l1l:daytime" type="Sockets"
reg="time"/>

<prm id="Func" on="0" per="10"/> <prm id="SysContrLang" on="0" per="10"
path="/Archive/FSArch/mess_StatErrors/%2fprm%2£fst"/>

<prm id="ValBuf" on="0" per="5"/> <prm id="Archive" on="0" per="30"
arch="testl" period="1000000"/>

<prm id="Base64Code" on="0" per="10"/>

</node>
</node>
</station>
</OpenSCADA>

Paccmorpum peranpHee CTPYKTYypy KoH(puUrypamuoHHOro ¢aitna. OauH KOH(UTYpaMOHHBIA (aiin
MOJKET COJIep’KaTh KOH(UIYpalMi0 HECKOJbKHUX CTAaHLUUN B ceKuusax <station id="DemoStation"/>.
ATpubyTOM yKa3bIBaeTCs IEHTU(UKATOP CTaHIUH. Vcroap30BaHue TON MM MHOM CEKLIMU CTaHLUH, IIPH
BBI30BE, YKa3bIBACTCS TapaMeTpOM KOMAHIHOW CTpokH --Station=DemoStation. Cexuus CTaHIUU
HETMOCPEJICTBEHHO COJEPKUT MapaMeTphl CTaHIMU M CeKIHMH mnojacucteM. llapameTpbl KoHpUrypauuu
CEKIIMW 3alMChIBAIOTCA B Buae <prm id="StName'">Demo station</prm>. I'me B arpubyre <id>
yKa3bIBaeTCs UACHTU(GUKATOP aTpuOyTa, a B TEJIe Tera yKa3bIBaeTCs 3HaUeHHE mapamerpa "Demo station".
[lepeyeHp MOCTYNHBIX MapaMeTPOB M MX OMHCAHUE Ul CTAHIMM U BCEX OCTAJIBHBIX CEKUUIl MOKHO
MOJly4YUTh B KOHcoNW, nocpeiactBoM BbizoBa OpenSCADA c¢ mapamerpom --help unum Bo BkiIazkax
"TTomomp" cTpaHUI KOMIOHEHTOB KOH(UTrypaunoHHsix ¢aitnos OpenSCADA (puc.4.10a).

©ain  PepakTupoBaHue Bug  Momolls

® - = 2 Q 2

|VIMF| . o
5 @ Demo station e OpenSCADA cmaHyun: "Demo station
% Ba3bl AaHHbIX
i, BesanacHocTh CTaHumMA | MNofcUCTEMEI ‘ MomaoLlb }
5 TpaHcnopTwl .
) Momallb Na onguan:
W TpaHcrnopTHbIE NPOT _
| CBop AaHHbIxX 1=
| ApXMBGI OpenSCADA 0.6.3.1 (Linux-2.6.27-std-def-alt11), e
&4 CneunansHble
4| Monb3oeaTensokue ¥
& YnpasieHWe MogynA e i ==
& Loop OCHOBHBIE OMNLUWKM CUCTEMbI
= Loop SSL
PLXB -h, --help MIHhopmMaL A No anuAmM cUCTEMbI.
--Config=<nyTb> KoHKUrypaLKoHHbIA hain.
--Station=<uma=  mA cTaHu M,
--demon 3anyck B pemvMe jemoHa.
--MessLev=<ypog> OfpabaTbiBaemblil <ypoBeHb> coobweHmi (0-7).
--log=<Hanpasn.> HanpasneHwe coofLeHni B:
<Hanpasn.> & 1 - CMCTEMHBIA Norep (syslogd);
<Hanpaen.> & 2 - CTaH4apTHLIA Bolxog (stdout);
<Hanpasn.> & 4 - cTaHAapTHbIA Belxoy, awwnbok (stderr);
<Hanpaen.> & 8 - apx1e CoofWeHMA. i
—————————————— MapameTpel cTaHuuw </DemoStation/> B KOHQUIYpayuMoHHOM halne -----—---—--—
Warkdir  <path>  Pafodas QMpeKTopKuaA.
lcoDir  <path>  OWpekTopKWA C MKOHKaMK.
ModDir  <path>  OWpexkTopuA Mogynei.
MessLev <ypoBeHb> OOpabaTbiEaeMblit <ypoeeHe> coofweHuni (0-7).
LogTarget <Hanpaen.> HanpaeneHWe cooBLEHNMIA B
<Hanpasn.> & 1 - CMCTEMHBIA Norep (syslogd); @
(1 (41+]

Froman

Puc. 4.10a. Bxnaoka "llomows" komnonenma OpenSCADA.
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PesynbTaT BhI30Ba KOMaHAbl: # ./openscada_demo --help

KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A Ak A A A A A Ak kK

FrAkxxxxxx* OpenSCADA 0.6.4.1 (Linux-2.6.30-std-def-altlb) . x*xkxskxskx

khkkhkhkhkkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkk

OCHOBHEBEIE OIUUM CUCTEMEI

-h, --help VHbopMaLMsa IO ONUMAM CHUCTEMEH.
--Config=<nyTb> KonpurypaumoHHet dani.
--Station=<wuma> VMg CTaHLMU.

--demon 3amnyck B pexuMe IOeMOHA.

--MessLev=<ypoB> OOpabaTiBaeMuli <ypOBeHb> coobmeHusr (0-7).
--log=<uHamnpaBiyi.> HamnpaBsJieHrMe COOOIWEHMN B:

<Hanpaei.> & 1 - cucreMmHBEM Jorep (syslogd);
<HaANpaBJ.> & 2 — CTAHOAPTHHY BHXOH (stdout);
<HanpaeJy.> & 4 - CcTaHOapTHBN BHXOH oumbOok (stderr);
<Hanpaey.> & 8 - apxMB COOOUWEHUM .

—————————————— NapamMeTpel cTaHuyu </EmptySt/> B KOHOUIYpPaALMOHHOM Qaiije —-—-—-—-—-—-

StName <mma> VMa cTaHLUUM.

WorkDB <Tumn.Vma> Pabouasa BI (Tun m umMmga) .

Workdir <path> Pabouas IMPEKTOPUS.

IcoDir <path> IupeKkTopMua C MKOHKAaMU.

ModDir <path> IVpeKTOopUsS MOIYJIEN.

MessLev <ypOBEHb> ObpabaTeiBaeMblli <ypOBeHbL> coofmeHwmi (0-7) .

LogTarget <uHampaBJi.> HamnpaBJjieHMe COOOLEHMN B:
<Hanpaeyi.> & 1 - cucreMmHBEM Jjorep (syslogd);
<HamnpaeJ.> & 2 - CTAaHOapTHHN BHxXOX (stdout);
<Hanpaey.> & 4 - CTaHOapPTHBI BEXOH oumbok (stderr);
<HANpaBJ.> & 8 — apxmMB COOOWEHUM.

Lang2CodeBase <sa3bIK> Bas30BEM SA3BK LIS [IepeBOIa TEKCTOBHX [I€PEeMEHHEIX, IBa CUMBOJA.
SaveAtExit <true> CoxpaHATb CHUCTEMy I[PM BHEIXOIE.
SavePeriod <cex> [lepron COXpPaHEHMA CUCTEMH.

lloncucTemMa "YnpasieHue Monyamm"
--ModPath=<nyrs> IyTs k MomyssaMm (/var/os/modules/).

————————— MapameTper cexumy </DemoStation/sub_ModSched/> B xonQurypaumonsHom odaiie ---------

ModPath <nyTb> [IyTe k pas3nesigeMbeM OmOaImoTexkaM (MOOYJIAM) .

ModAllow <COMCOK> Cnucok pasnesseMux OuBIMOTEK NOMYyCTMMEIX IJIS aBTOMATUUECKOM 3aTrpy3KM, [IOOKJIOUYEHUS U

sanycka (bd DBF.so;dag_JavalLikeCalc.so).

Jicmosb30BaTh 3HadeHue '*' @Oya pas3pelleHMA BCexX MOIyJiei.

ModDeny <CHOMCOK> Cnmcok pasnesigeMex OMONIMOTEeK BalpeméHHBX OJIS aBTOMAaTUYEeCKOM 3arlpy3KM, [IOOKJIOUEeHUS U
3anycka (bd DBF.so;daq JavalLikeCalc.so) .
ChkPer <cexk> [lepron NOMCKa HOBHX pasnejigdeMelx OMOIMoTek (MonyJein) .

Onuwm nozcucTemur "BIO"
—————————————— lMapameTpsl cTaHuuy </DemoStation/sub BD/> B xoHQurypaumoHHOM Qaiie —------------
SYSStPref <1> JIcrionb30BaTh MIESHTUOMKATOP CTaHUMM B obmen (SYS) Tabiuue.

Onumm noncucrTeMel "BeszsonacHocTu"

Onumm noncucTeMel "TpaHCHOPTH"

============== OnuumM noxcucremMs "TPaHCIOPTHEE MNPOTOKOJEH"

Onumm monmysss <Protocol:HTTP>
——————— llapaMeTpel MOnyJibHOM cexumu </DemoStation/sub Protocol/mod HTTP/> B xoHQuTIypaumOHHOM OQaiie —---------
AuthTime <mmH> BpeMs XM3HUM ayTeHTudMKaluuyM, MMHYT (o yMojidaHmio 10) .

Onuum noxcucteMel "COop OaHHBX"
——————————————— MapameTper cexumy </DemoStation/sub DAQ/> B xoHQurypaumoHHOM daiiie --------—-----=

RdStLevel <ypos> YpOBEHBb TeKyleM CTaHLMM B CXEMEe Pe3epPBUPOBAHUS.

RdTaskPer <c> [IeprMOOMYHOCTE BHEI3OBA 3alauM OOCIyXMBAHUSA PE3EPBUPOBAHUA.

RdRestConnTm <c> VIHTepBaJl BPEMEHM BOCCTAaHOBJIEHMA COeIMHeHusa C "MEPTBOU" pe3epBHONM CTaHUUEN.
RdRestDtTm <uac> I'ny6uHa BOCCTAHOBJIEHMA HAHHEIX apxXmuBa M3 PEe3€PBHOM CTAaHUMM, [PM BKJIOYEHUM.
RdStList <CNMCOK> CIMCOK PEe3EepPBHHBIX CTAaHLUUM, pas3neJIéHHBIX CcHMMBOJIOM ';' (stl;st2).

Onuum nomcucTeMel "ApPxXMBH"
—————————— NapameTprl cexumy </DemoStation/sub Archive/> B xoHQUTypaumoHHOM daiime —-------

MessBufSize <em.> PasmMep Oydepa coobueHUM.

MessPeriod <cex> [lepuon apxXMBMPOBaHMUS COOOWEHMN .

ValPeriod <mcex> [lepron apXMBUPOBAHUSA BHAUYESHUN.

ValPriority <ypoBeHB> YPOBEHb MNPUOPUTETA 3anady SHAUEHUI.

MaxRegMess <exm.> MaxcuMaJbHOE KOJIMUECTBO 3alpallMBaeMEIXx COOOWEeHMN .
MaxRegVals <egm.> MakxcuMaJbHOE KOJIMYECTBO 3alpallMBaceMEIX 3HAa4YeHUM.

Onumm noxcucTeMel "CneumasipHee"

Onumm monyinsa <Special:SystemTests>
———————— llapameTpsl MOmyJbHOM cexumu </DemoStation/sub_Special/mod_SystemTests/> B konburypaumonHoMm baiire

Ofmpe onuuy BCEeX TeCTOB:
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id MOeHTUPMKATOP TecTa;

on brar BKJIOUEHUS TecTa;
per nepuos, NOBTOPEeHMA (Cex) .
**X% OnuuM TEecTOB ***
1) Param TecTt DAQ mapaMeTpOB. BBUMTHBAET aTpMOYTH M KOHOUI'ypalLMOHHBE [IOJIsS IapaMeTpa.
1:name Anpec DAQ mapameTpa
2) XML Tect pas3bopa odaina XML. IlapcuT M oToOpaxaeT CTPYKTYPy YKaszsaHHOTO dania.
1:file XML dann

3) Mess TecT apxuBa CoOOOWEHUM. [IepUOIUUYEeCKM BBIUMTHIBAET HOBHE COOOWEHUS W3 apxXmBa, Jid yKa3aHHOTO
apxuBaTOpPa .

l:arhtor ApxXMUBaTOpP
2:categ MlaBbJjioH kaTeropuM COoOobUeHMd
3:depth T'ny®uHa coolbmeHus (c)

4) SOAttach TeCcT NOAKJIOUYEHMA/OTKIIOUEHUS MOIYJIeN .
1:name IIyTe K MOIYJIO
2 :mode PexuMm (l-nmomkJiuod. ; —1-oTkiod. ; 0-u3MeHeHue)
3:full IIonHOE NOAKJKNYeHMe (Ipu cTapTe)

5) Val TecT 3HaueHuy arpubyTa Iapamerpa.
BrIMoOJIHAET MNepMOIMYEeCKMUM OINpPOC IOCJIeIHEeTO 3HadeHMsa yKas3aHHOTO aTpubyTa, a Takxe OINPOC apxmubBa Ha YKa3aHHYD
TIIyOUHY .

1:name IlyTe K aTpubyTy noapamMeTpa
2:arch_len I'nybuHa 3amnpoca K apxXMByY BHadeHUM (C)
3:arch_per Ilepuon 3amnpoca K apxMBYy 3HadeHMM (MKC)

6) DB TNloyiHE TecT BIl. BHIIOJIHAET:
- coszpaHue/oTkpeTME BI;
- cos3naHue/OTKPHTME TabJnLE;
- CO3IaHMe MHOXeCTBa 3amMcey (CTPOK) NpenonpenefléHHON CTPYKTYPH;
- MoOM@MKALMS MHOXeCTBa 3alMncen;
- [OJIydeHMe U MNpOoBepKa BHaYEeHMM MHOXeCTBa 3aluced;
- MOOMOMKALMS CTPYKTYPB 3anMCU M TaOJIMuUbL;
- yIajieHue 3almncen;
3aKpEITHE/yOasieHe TabJIMLbL;
- zakpuTyre/ynaneHue BIl.

1l:type Tun BI
2:addr Apgpec BI
3:table Tabnvua Bl
4:size KomnuecTBO 3anmcen
7) TrOut TeCT BEIXOOHBIX M/ BXOIHEIX TPAaHCIOPTOB.

BHIIOJIHAET TECTUPOBaHME MCXOLAWEIO TPAaHCIOPTa NyTEM OTHNPAaBJIEHMs 3ampoca K yKasaHHOMYy BXOSAIEMYy TPaHCIOPTY.
l:addr Anpec
2:type MonyJb TpaHCIoOpTa
3:req TexcT 3amnpoca

8) SysContrLang TecT s3bKka yNpaBJIEHMS CUCTEMOM.

IIPpOM3BOOMT 3aNpoOC BJIEMEHTOB S3BIKA [NOCPEINCTBOM IOJIHOT'O IIyTM.

[ONHEY NYTh K BJIEMEHTY sA3kKa mMmeeT Bun </Archive/%2fbd%2fm per>.

TOJIHEIM MYyTb COCTOMT M3 LBYX BJIOXKEHHEIX MyTeN.

Mepsent </d_Archive/> 3To myTb K y3Jly OepeBa KOHTPOJIA.

Bropoit </bd/m_per> 3TO NyTb K KOHKPETHOMY 3JIEMEHTY y3Ja.

1l:path I[IyTb K DBJIEMEHTY S3BIKa
9) ValBuf TecTr Oybepa 3HaueHmii. ComepxuT 13 TeCcTOB BCeX acHnekToB Oydepa 3BHaudeHuy (momcmucreMma
"ApxuBH") .
10) Archive TecTs pas3MeleHus B apxXMBE BHAYESHUN.
ComepxmuT 7(8) TecToB apxmBaTopa 3HAUEHUM Ha [POBEPKY KOPPEKTHOCTM OQYHKUMOHMPOBAHMSA IIOCJIEOOBATEJIBHOTO
MexaHM3Ma YHNaKOBKU.

l:arch ApXMB 3HadYeHUN

2:period Ilepron 3HaUYeHUM (MKC)

11) Baseb4Code TecTH kOoIMpoBaHMsa Mime Base64 ajiTOPUTMOM.

============= OnuumM noxcuctTeMel "IlOJb30BaATEJIbCKME MHTEePPeMCH" ============

Onumm momyJyig <UI:Vision>
——————— llapaMeTpsl MOIOyJibHOM cexumm </DemoStation/sub UI/mod Vision/> B xoHQuIypaumoHHOM daite —---------

StartUser <noybz3> CTapToBBW, OE€3MNapOJIbHEN, [I0JIE30BATEJb .

RunPrjs <cmnmcok> IlepedeHb 3anyCKaeMEX [IPM CTapTe MNPOEKTOB.

RunTimeUpdt <mode> PexuMm OOHOBJIeHMs IOuHaMuky B RunTime (0 - apanTuBHOe nepuoamdeckoe OOHOBJIEHME BCEX
BUIOXETOB, 1 - OOHOBJIEHME TOJIbKO M3MEHEHHHIX BUIXETOB) .

VCAstation <id> CraHumsa c pgBuxkoM CBY ('.' - jokajbHasd) .

Onumm Momyis <UI:VCAEngine>
--VCADBClearForce IlpuHynuresnbHas oumcTka Bl CBY or nmaHHeIx API 1.

Onumm momynsa <UI:QTCfg>
——————— llapaMeTpsl MOIOyJibHOM cexumm </DemoStation/sub UI/mod QTCfg/> B xoHQMUI'ypauMOHHOM Odaile —---------
StartPath <path> CTapTOBHI NYyThb KOHOUIypaTopa.

StartUser <user> CrapToBEl, Oe3napOoJibHBEI, IOJIbE30BATEJb.

Onumm MonyJsia <UI:QTStarter>
——————— llapamMeTpel MOnmyJibHOV cexumu </DemoStation/sub UI/mod QTStarter/> B xoHQurypaumonHom odaiyie ---------
StartMod <momysm> CHMCOK 3alyCKaeMelx MonyJen (pasgenurensb — ';');

Onumum momysis <UI:WebVision>
——————— llapaMeTpel MOmyJbHOM cekumy </DemoStation/sub UI/mod WebVision/> B kxoHOMTypaumoHHOM daige ———------
SessTimelife <BpeMs> BpeMsa XM3HM CE€CCMM, MMUHYTH (o ymMojidaHmio 10) .
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Cekmuu noncucreM (<node id="sub DAQ" />) comepkar mapameTpbl OJICUCTEMbI, CEKIIMA MOIYJICH
U CEeKUMHU TaONUI] OTPaKEHUs] MaHHBIX 0a3 MaHHBIX B KOH(HUrypaunoHHOM (aiine. Cexiuu Moyse
(<node id="mod DiamondBoards" />) conepaT HHIUBHUIyaJIbHBIC TMapaMeTPbl MOIYJIEH W CEKIUU
TaOJIMI] OTPaXKEHUs TaHHBIX 0a3 TaHHBIX B KOHPUTYypallMOHHOM (aiiie.

Cexuum  TaONMUII OTpakK€HWs] JaHHBIX ©0a3 JaHHBIX [peJHA3HAueHBl s pa3MeleHHs B
KoH(purypanronaom ¢aiine 3anucerd Tadmmi b/l st komnonentoB OpenSCADA. PaccmorpuMm Tabiuiry
BXO[UX TpaHcrnopToB "Transport in" moxcucreMsl TpaHcnopThl (<node id="sub Transport">) w3
npumepa KoHpuUrypamoHHoro ¢aina Beime. Tabmuma comaepxut ase 3anucu ¢ noiasmu: ID, MODULE,
NAME, DESCRIPT, ADDR, PROT, START. Ilocne 3arpy3ku c¢ Takoii cekuueir u Boobmie 6e3 B/l B
nojcucteme "Tpancnoptel" Monyins "Sockets" mosBsiTcs 1Ba BXOJIHBIX TpaHcnopTa. dopmatel CTpyKTyp
TaOJIMI] OCHOBHBIX KOMIIOHEHTOB BKIIIOUEHBI B JEMOHCTPAllMOHHBbIE KOH(HUTypaluoOHHbIE Qailnbl. 3a
JeTansaMu cTpykTypsl B/l Hy>)kHO oOpamarbcest K JOKyMEHTALUN COOTBETCTBYIOIUX MOJYJIEH.
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5. Oomecucremuoe API moap30BaTeiLCKOro
NMPOrpaMMHpPOBAHMS.

APl mnonp30BaTenbCKOro MPOTrPaMMHUPOBAHMS HPEACTABIsET COOOH J1epeBO OOBEKTOB CHCTEMBI
OpenSCADA, kaxablii OOBEKT KOTOPOrO MOXET IMpPEACTaBISATb COOCTBEHHBIN IEepeueHb CBOWCTB U
¢ynkuuii. CBoiicTBa M (QyHKUIUM OOBEKTOB MOI'YT HCIIOJIb30BaThCsl IOJIb30BATENEM B NPOLEAYpax Ha
A3bIKaxX IMOJb30BaTesbekoro mporpamMmmupoBanus OpenSCADA. Toukoli Bxoja ais AOCTyIa K 00beKTaM
cucteMbl OpenSCADA wu3 s3pika mojb3oBarenbckoro mporpammupoBanus JavalikeCalc sBasiercs
3ape3epBupoBaHHOE clioBO "SYS" kopHeBoro oobekra OpenSCADA. Hanpumep, i focTyna K GpyHKIMH
ucxozsiero Tpancnopra HyxHo 3anucath: SYS.Transport.Serial.out_ModBus.messIO(mess);.

API O6’beKTOB, IpeaAOCTaBISAEMBIX MOAYJISIMHU, OITUCBIBACTCS B COOCTBEHHOM AOKYMCHTAIIUHU MOIYJIA.

5.1. OomecucreMHBbIE MOJIL30BATEIbCKHE 00bEKThI.

AOCTpakTHBIII 00BEKT NpeACTaBIsgeT CO0O0W accOUMAaTHUBHBIA KOHTEWHEpP CBONCTB U (DYHKIIHIA.
CBolicTBa MOTYT COJEpKaTh KakK JaHHbBIEC YETHIPEX 0Aa30BBIX TUIIOB, TaK U JIpyrue oObekThl. [locTynm k
CBOMCTBaM 00BEKTa OOBIYHO OCYILECTBIISETCS IIOCPEACTBOM 3allUCH UMEH CBOMCTB U€pe3 TOUKY K OOBEKTY
<obj.prop>, a Taxxe MOCPEACTBOM 3aKIIOYCHUSI IMEHHU CBOICTBA B KBaJpaTHbIE CKOOKU <obj/"prop"]>.
OueBHHO, YTO MEPBBI MEXaHU3M CTATHYEH, a BTOPOM NO3BOJSET yKa3blBaThb MUMsS CBOWCTBA 4epes
nepeMeHHy10. ba3oBoe onpezeneHrne o0bekTa He cOoepKUT (PyHKIMHA. Onepannu KOMUpoBaHUsS 00BEKTa
Ha CaMOM Jelie JIeJal0T CChUIKY Ha HMCXOMHBIA 00BekT. Ilpum ynameHumm oOBEKTa OCYHIECTBISETCS
YMEHBIIEHUSI CYETYMKA CCBUIOK, a HpU JOCTHKEHMM CYETYMKA CCBUIOK HyJs OOBEKT yJalseTcs
duzuuecku.

Pa3Hbpie KOMITOHEHTHI MOTYT JOOMPEACNATh 0a30BBIH OOBEKT OCOOBIMH CBOMCTBAMHU M (YHKIIHSIMHU.
CranznapTHBIM paclIMpeHneM o0beKTa SBJIseTcs MaccuB "Array".

O0bexT Array

Oco0eHHOCTHI0 MacCHBa SIBISIETCS TO, YTO OH pabOTaEeT CO CBOMCTBAMHU, KaK C MHACKCAMU, U TTOJTHOE UX
UMEHOBaHHE OECCMBICIIEHHO, @ 3HAYUT JOCTYINEH MEXaHU3M OOpaIeHHus TOJBKO 3aKII0YCHNEM WHEKCa B
KBaJpaTHbIE CKOOKU <arr[l]>. MaccuB XpaHUT CBOMCTBAa B COOCTBEHHOM KOHTEHHEpPE OIHOMEPHOTO
maccuBa. L{udpoBsie cBOIcTBa MaccuBa HCIIONB3YIOTCS JJIsl JOCTYIAa HEMOCPEICTBEHHO K MAacCUBY, a
CUMBOJIbHBIE pabOTaIOT KaK CBOMCTBA OOBEKTA.

MaccuB npenocTaBiseT crenuaibHoe cBoiicTBo "length" mns momydenus pasmepa maccuBa <var =
arr.length;>. Taxxe MacCUB PEJOCTABISAET CACAYIOUIUE PYHKIIMU:

"nn "nn

- string join( string sep = "," ), string toString( string sep = "," ), string valueOf( string sep =
" ") — Bo3BpalllaeT CTPOKY € 3J€MEHTaMU MacCUBa pa3IeIEHHBIMU <sep> WU CUMBOJIOM ','.

« Array concat( Array arr ); — Jo0aBnseT K UCXOJAHOMY MacCHUBY 3JIEMEHTbl MaccuBa <arr>.
BosBparaetr ucxogHbIi MacCUB C H3MEHEHHSIMH.

« int push( ElTp var, ... ); — llomemaer smeMeHT(bl) <var> B KOHEIl MacCHMBa, KaKk B CTEK.
BosBpartaet HOBBIM pa3Mep MaccuBa.

- ElTp pop( ); — YnaieHue MOCIEIHEr0 3JEMEHTAa MacCHMBa W BO3BpAT €ro 3HAYCHHUS, KaK U3
CTeKa.

« Array reverse( ); — VI3MeHeHME MOpsIIKa pacIOIOKEHUS JJIEMEHTOB MaccuBa. Bo3Bpariaercs
WCXOHBIA MACCHB C H3MCHCHHUSIMH.

« ElTp shift( ); — Cnur maccuBa B BepX. [Ipu 3ToM nepBblii 2JIeMEHT MaccuBa yJalseTcs, a ero
3HAYCHHE BO3BPAIIACTCS.

- int unshift( ElTp var, ... ); — 3anBuraet smeMeHT(bl) <var> B MaccuB. [lepBriii 2;memeHT B 0,
BTOpO# B 1 u T.11.

« Array slice( int beg, int end ); — Bo3sBpamaer pparmeHT MaccuBa oT <beg> k <end>. Ecim
3HaYeHUE Havalla UM KOHIIAa OTPUIATENILHO, TO OTCUYET BEAETCS ¢ KOHIIA MaccuBa. Ecnu koHel He
yKa3aH, TO KOHIIOM SIBJISIETCS] KOHEI] MacCHBa.

- Array splice( int beg, int remN, ElTp vall, ElTp val2, ... ); — BcraBusier, ynanser WiH
3aMEHSIET €JIEMEHThl MacCuBa. Bo3BpamaeT HMCXOIHBIM MacCHB C HM3MEHEHHSMHU. B mepByro
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ouepellb OCYIIECTBISICTCS yJaJ€HHUE 3JIEMEHTOB C MO3ULUU <beg> M KOJIMYECTBOM <remN>, a
3aTeM BCTaBJISIOTCS 3HAYCHHs <vall> u T.A., HAUWHAsS C TO3UIHUU <beg>.
«  Array sort( ); — CopTUpOBKa 3JI€MEHTOB MacCHBa B JIEKCUKOTpahuueckoM MOopsAKe.

Oo0bexT RegExp

OOBekT paboOTHI C PEryIsIpHBIMU BBIpRXCHHSIMH, OocHOBaH Ha OmOymoteke PCRE. Ilpu rinoGamsHOM
MOMCKe YycTaHaBiuBaeTcs arpuOyT oObekTa '"lastIndex", uTO mMO3BOJNSET MPOMOIKUTH TOUCK TMPHU
clenyroleM Bei3oBe GyHKIMH. B cnydae Heymaunoro moucka atpudyT "lastindex" cOpacwiBaercsi B HOJb.

B xauecTBe apryMeHTOB cO3/laHUSI 00BEKTa NEepeaaéTcsl CTPOKa C TEKCTOM PETyJSPHOrO BBIPAXKEHUS U
¢aru B BUAE CTPOKH CUMBOJIOB:

. 'g'— pexuM ri100aJbHOrO MOMCKA;

+ "' — peXKuM perucTpoHe3aBUCUMOTO MOUCKA;
« 'm' — peXUM MHOTOCTPOUYHOI'O MOUCKA;

[N}

+ 'p' — TECTUpOBAHME BBIPAYKEHUS 110 OOBIYHOMY IIa0JIOHY ¢ KJIFOUYEBBIMH CUMBOJIaMu: '?', '*' u '\',

CBolicTBa 00BEKTA:

«  source — VICXOHBII IA0JIOH PETYISIPHOTO BBHIPAKECHHUS, TOJIBKO YTCHHE.

« global — Ilpu3Hak r100a1bHOTO MOMCKA, TOJIBKO YTEHUE.

- ignoreCase — [Ipu3HaK HTHOPUPOBATH PETUCTP CUMBOJIOB IIPU TIOMCKE, TOJIBKO YTCHHUE.

«  multiline — Ilpu3HaK MHOTOCTPOYHOTO MOUCKA, TOIBKO YTECHHE.

« lastlndex — WHpekc cuMBOJa 3a NOJACTPOKOM mocienHero mnoucka. Mcmonb3yercs B
r7100aJIbHOM PEXUME JUTS POIODKEHNS CKAaHUPOBAHUS, IIPH CIICTYIOIIEM BBI30BE.

OyHKIIMHM 00BEKTA:

- Array exec(string val); — BbpI30B moucka 1o cTtpoke <val/>. Bo3Bpaliaer HalJeHHYIO
nonctpoky (0) u moaeeipaxenus (>0) B maccuBe. YcraHaBnuBaeT arpu0yT maccuBa "index" B
MO3HIIMIO HAWIEHHOW MOJICTPOKH. Y CTaHABIMBAET aTpuOyT MaccuBa "input" B 3HAUCHHE UCXOIHOM

CTPOKH.
var re = new RegExp (" (\\d\\d) [-/1 (\\A\\d) [=/1 (\\A\\d (?:\\d\\d)2)","");
var rez = re.exec("12/30/1969");

var month = rez[1l];
var day = rezl[2];
var year = rez[3];

« bool test(string val); — Bo3sBpaiaer "true" ecnu nojcTpoka HaineHna B <va/>.
var re = new RegExp (" (\\d\\d) [-/] (\\d\\d) [-/] (\\d\\d (2:\\d\\d) 2) ", ") ;
var OK re.test("12/30/1969");

O0bexT XMLNodeODbj
OyHKIUU:

. string name( ) — Uwms y3na, XML-tera.

. string text( ) — Tekct y371a, conepxkumoe XML-tera.

. string attr( string id ) — 3HadeHue atpudyTa y3na <id>.

« XMLNodeObj setName( string vl ) — YcTaHOBKa UMEHH y31a B <v/>. Bo3Bpamaer Tekymui
y3€ll.

« XMLNodeObj setText( string vl ) — YcraHoBKa TeKcTa y3ia B <v/>. Bo3Bpaimiaer TekyIui
y3€ll.

« XMLNodeObj setAttr( string id, string vl ) — YcraHoBka atpuOyta <id> B 3HaueHue <v/>.
BosBpamaer texymui y3ei.

« int childSize( ) — Konu4ecTBO BIOXKEHHBIX Y3JIOB.

« XMLNodeObj childAdd( ElTp no = XMLNodeObj ); XMLNodeObj childAdd(string no) —
JloGaBneHnne o0OBEKTa <no> KaK BIOXKEHHOTO. <n0> MOXET OBITh KaK HENOCPEICTBEHHO
o0bekToM-pesynbTatoM GyHKIUu SYS. XMLNode(), Tak 1 CTpOKOH ¢ HMMEHEM HOBOTO Tera.
Bo3Bpaiaercs BIOXKEHHBIN y3€ll.

« XMLNodeObj childIns( int id, EITp no = XMLNodeObj ); XMLNodeObj childIns(int id, string
no) — BcraBka 00BbeKkTa <n0> KaK BJIOKEHHOTO B MO3MIHIO <id>. <no> MOXET OBITh Kak
HETMOCPEJICTBEHHO 00BEKTOM-pe3ynbTaToM (yHKIMU SYS.XMLNode(), Tak u CTpOKOH ¢ UMEHEM
HOBOTO Tera. Bo3Bpalaercs BIOKEHHBIH y3el.
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« XMLNodeObj childDel( int id ) — Y naneHue BIOKEHHOTO y3Jia B MO3UIMU <id>. Bo3Bpaimaer
TEKYLIUHN y3el.
« XMLNodeObj childGet( int id ) — IlomydeHue BIOKEHHOTO y3Jia B MO3HUINHN <id>.
« XMLNodeObj parent() — IlonyuuTh pOAUTEIBbCKUN y3€I1.
« string load( string str, bool file = false, bool full = false, string cp = "UTF-8" ) — 3arpy3ka
XML u3 ctpoku <str> wim u3 (Paitna ¢ myrém B <str> ecnu <file> "true", ¢ KOAUPOBKOH <cp>.
<full> — nus MOMHOM 3arpy3KH, ¢ OJIOKaMU TEKCTa M1 KOMMEHTAPHUSIMH B CIICIUATBHBIX y3J1aX.
. string save( int opt = 0, string path = "", string cp = "UTF-8" ) — Coxpanenue nepeBa XML B
CTpOKy wiu B Qaitn <path> c napamerpamu (popmaTHpoBaHUs <opt> U KOAUPOBKOH <cp>.
Bosppamaer Tteker XML  wim  kox  ommOku.  [IpemycMoTpeHsl  cienyroliMe — ONIUH
dbopmatupoBanus <opt>:

« 0x01 — npepriBaTh CTPOKY NEPE] OTKPHIBAIOIIMM TEOM;

« 0x02 — npepsIBaTh CTPOKY MOCIIE OTKPHIBAIOIIETO TETa;

« 0x04 — npeprIBaTh CTPOKY IOCIIE 3aKPBIBAIOIIETO TETA;

«  0x08 — mpepbIBaTh CTPOKY MOCIE TEKCTA;

« 0x10 — npeprIBaTh CTPOKY IOCIIE UHCTPYKIINH;

« Ox1E — mpepbIBaTh CTPOKY IOCIIE BCEX;

«  0x20 — BcTaBATh cTanAapTHBHIM XML-3aronoBok;

0x40 — BcTaBsaTh cranaapTHeii XHTML-3aronoBok.

. XMLNodeOb] getElementBy( string val, string attr = "id" ) — TOXy4UTH SE€MEHT U3 JIepeBa 1Mo
aTpuOyTy <attr> co 3HaUeHUueM <val>.

5.2. Cucrema (SYYS)

OyHKIMHM 00BEKTA:
. string system( string cmd, bool noPipe = false); — OCyIIECTBISET BBI30B KOHCOJIBHBIX KOMaH]]
<cmd> OC c Bo3BparoM pe3ynbpTaTa 1o kaHany. Ecnu <noPipe> ycTaHOBIEH TO BO3BpalllaeTcs
KOJI BO3BpaTa BbI30BAa U BO3MOXKEH 3aIlycKk nporpamm B (one ("sleep 5 &"). @yHKIUSA OTKpBIBAET
IIUPOKKE BO3MOXKHOCTH moJib3oBaTeito OpenSCADA mnyréM BbI30Ba JIFOOBIX CHCTEMHBIX
MPOrpaMM, YTHIIMT M CKPUITOB, & TaKXKe MOJIYYCHHs MOCPEICTBOM HHX JOCTYNa K OIPOMHOMY
00BEMY cucTeMHBbIX JaHHbIX. Hampumep xomanaa "ls -1" BepHET AeTanm3npoBaHHOE COAECPKUMOE
paboueil tupeKkTopuu.
. string fileRead( string file ); — Bo3Bpamiaer conepxxumoe daiina <file> B cTpoKe.
- int fileWrite( string file, string str, bool append = false ); — 3anucbIiBaeT CTpOKy <str> B (Qailn
<file>, ynmanss upucyTcTByromui ¢aiin umum m00aBisgs B Hero <append>. Bospparmiaer
KOJIMYECTBO 3alMCAHHBIX OailT.
- int message( string cat, int level, string mess ); — (QOpMHpPOBaHHE CHUCTEMHOTO COOOIICHUS
<mess> ¢ kateropueil <cat>, ypoBHeM <level>. OTpunarenbHoe 3HAY€HHE YPOBHS (HOpMHUPYET
Hapymenus (Alarm).
« int messDebug( string cat, string mess ); int messinfo( string cat, string mess );
messNote( string cat, string mess ); int messWarning( string cat, string mess ), int messErr( string
cat, string mess ), int messCrit( string cat, string mess ); int messAlert( string cat, string mess ), int

messEmerg( string cat, string mess ); — GOPMHPOBaHHE CHCTEMHOTO COOOIIEHUsT <mess> ¢
KaTeropueil <cat> u COOTBETCTBYIOLINM YPOBHEM.

« XMLNodeObj XMLNode( string name = "" ); — co3nanue o0Obekta y3na XML ¢ nmenem
<name>.

. string cntrReq( XMLNodeObj req, string stat = "" ); — 3anpoc uHTepdeiica ynpaBieHUs K

cucteme mocpeacTBoM XML. OObIuHBIN 3ampoc 3amuckiBaeTcss B Bujae <get path="/OPath/
%?2felem"/>. Ilpu yka3aHUM CTaHIIUU OCYIIECTBISETCS 3aNPOC K BHEIIHEW CTaHITUH.

//Get the station identifier

req = SYS.XMLNode ("get") .setAttr ("path","/%2fgen%2fid");

SYS.cntrReqg(req) ;

idSt = req.text();
. string sleep(int tm, int ntm = ()); — yCBHIIIUTH MOTOK WUCIIOJIHCHUS Ha <tm> CEKyHI W <ntm>
HaHOCeKyHJ. DyHKIUS AO0ABICHO TONBKO [UIsI TOJHOTHL W KpailHE HE pPEeKOMEHIOBaHa K
WCIIOJI30BaHUI0, OCOOCHHO B MpOIEAypax TMOJb30BaTEIbCKOr0 HHTEpdeiica MOCKOJIBbKY 3TO
MpHUBEAET K OJIOKUPOBaHUIO HHTEpdeiica.
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« int time( int usec ); — BO3BpalIaeT aOCOJIOTHOE BpeMsl B CEeKyHaax oT 3noxu 1.1.1970 u
MHUKPOCCKYHJIaX, €CIIN <usec> yKa3aH.

- int localtime( int fullsec, int sec, int min, int hour, int mday, int month, int year, int wday, int
vday, int isdst ); — BO3BpalllaeT MOJIHYIO JaTy B CEKyHJax (sec), MuHyTax (min), yacax (hour),
nasx Mmecsna (mday), mecsie (month), rone (year), masx Henenu (wday), aasx B roay (yday) u
MpU3HAK JIeTHero BpeMeHH (isdst), ucxomast u3 abCOMOTHOTO BpEeMEHU B CeKyHOax <fullsec> ot
snoxu 1.1.1970.

- string strftime( int sec, string form = "%Y-%m-%d %H:%M:%S" ); — Ilpeobpazyet
abCoIIOTHOE BpeMsl <sec™> B CTPOKY HYXKHOro ¢opmara <form>. 3anuch ¢opmara COOTBETCTBYET
POSIX-¢ynkiuu strftime.

. int strptime( string str, string form = "%Y-%m-%d %H:%M:%S" ); — Bo3Bpaiaer Bpems B
cekyHaax ot snoxu 1.1.1970, ucxons U3 CTPOKOBOM 3amUCH BpPEeMEHU <sS#r>, B COOTBETCTBUU C
yKa3aHHBIM 1absioHoM <form>. Hanpumep, mabnony "%Y-%m-%d %H:%M:%S" cootBeTcTBYET
Bpems "2006-08-08 11:21:55". Onucanue popmara madioHa MOKHO MOJTYYUTh U3 JOKYMEHTAIUU
Ha POSIX-dynkiuto "strptime".

« int cron( string cronreq, int base = () ); — Bo3BpaiuaeTr BpeMs, CILIaHUPOBaHHOE B (popmate
crannapra Cron <cronreq>, HauMHas OT 0a30BOr0 BpeMeHU <base> WM OT TEKYIIEro, €Ciu
0a30BoO€ HE YKa3aHo.

« string strFromCharCode( int charl, int char2, int char3, ... ); — Co3/1aHue CTPOKH U3 KOJOB
cuMBOJIOB charl, char? ... charN.
- string strCodeConv( string src, string fromCP, string toCP ); — KoaupoBaHue Tekcta <src> U3

KoaupoBKU <fromCP> B <toCP>. Ecnu koupoBKa OIyIleHa, TO UCIOJIb3yeTCsl BHYTPEHHSIS.

5.3. JIwooii 00bekT (TCntrNode) nepesa OpenSCADA (SYS.*)

@OyHKIMK 00BEKTA:

« TArrayObj nodelList(string grp = "", string path = ""); — Ilony4eHne crucka J0YEPHUX Y3JIOB
JUIS TPYIIBl <grp> W y3i1a 1o nytu <path>. Ecin <grp> mycTta TO BO3BpallalOTCs Y3JIbl BCEX
TpymiIlL.

«  TCntrNodeObj nodeAt(string path, string sep=""); — Ilonkmouenue K y3ny <path> B nepeBe
o0bekToB OpenSCADA. Ecnu yka3biBaeTcst pa3fenuTellb B <sep> TO MyTh 00padaThIBaeTCsl Kak
CTpPOKa C pa3JesIuTeNeM.

« TCntrNodeObj nodePrev(); — llomyduth NpeablAyIIHi, pOAUTEIbCKUH, Y3€Il.

. string nodePath(string sep = "", bool from root = true); — llonydeHune myTH K TEKyIIEeMYy
y3iy, B AepeBe 00bekToB OpenSCADA. OauH CUMBOJ pa3ieiuTens yKa3blBaeTCs B <sep> s
MOJy4eHUsT TMMyTH d4epe3 pasnenutenb, Hanpumep, "DAQ.ModBus.PLCI1.Pl.var", wunaue
"/DAQ/ModBus/PLC1/P1/var". <from root> yka3piBaeT Ha HEOOXOAMMOCTb (POPMHUPOBATH IMyTh
OT KOpHsI U 0e3 yKa3aHUs UIEHTU(UKATOPA CTAHIIUH.

5.4. Ilogcucrema "be3onmacHocth' (SYS.Security)

Oyukiuu 00bekTa nojacucteMsl (SY S.Security):

 int access(string user, int mode, string owner, string group, int access) — IIpoBepka nmus
MOJB30BaTENsl <user> JOCTyNla K PECypCy KOTOpPbIA TNPUHAMICKHUT <owner> U <group> C
JOCTYIIOM <access> I PEKUM <mode>:

user — I0JIb30BATEIb U IPOBEPKU JOCTYIIA;

mode — pexum noctyna (4-R, 2-W, 1-X);

owner — BIIaJIENIEL] pecypca;

group — TpyIIa pecypca;

access — pexuM gocryna kK pecypcy (RWXRWXRWX — 0777).

@ynkun oobekTa nosbzoBatens (SYS.Security["usr User"]) u rpynmst (SYS.Security["grp Group"]):
- ElTp cfg(string nm) — nonay4deHre 3Ha4eHUsI KOHPUTYPAITMOHHOTO TOJIA <nm> 00BEKTa.
- ElTp cfgSet(string nm, ElTp val) — yctaHoBKa KOH(MUTYPAIIMOHHOTO TONs <nm> 00BEKTa B
3HaueHHue <val>.
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5.5. Iloacucrema "B/1" (SYS.BD)

Oyuknun oowvekta B/ (SYS.BD["TypeDB"]["DB"]):

« ElTp cfg(string nm) — nosrydeHre 3Ha4eHUS KOHOUTYPAIIMOHHOTO OISl <nm> 00BEKTA.

- ElTp cfgSet(string nm, ElTp val) — ycraHoBKa KOH(MUTYPAIIMOHHOTO TOJNIs <nm> O00OBEKTa B

3HaueHue <val>.

« Array SOQLReq( string req ); — ®opmupoBanue SQL-3anpoca k b/I.
DBTb1=SYS.BD.MySQL.GenDB.SQLReq ("SELECT * from DB;");
for(var i rw = 0; i1 rw < DBTbl.length; i rw++)
{

var rec = "";
for( var 1 _fld = 0; i fld < DBTbl[i rw].length; i fld++ )
rec += DBTbl[i rw][i fl1d]+"\t";

SYS.messDebug ("TEST DB","Row "+i rw+": "+rec);

//> Get column value by name

if (i rw) SYS.messDebug ("TEST DB: ","Row "+i rw+": 'NAME'"+DBTbl[i rw]
["NAME"]) ;

}

Oynknuu 0o6wekta Tadbmuips! (SYS.BD["TypeDB"]["DB"]["Table"]):
« XMLNodeObj fieldStruct(); — ITlomydenue cTpykTypsl Tabmuiel B Buge XML y3ma "field" c
nouepHuMHU y3namu-koiioHkamMu <Rowld type='real" len="10.2" key="1" def='""Default
value'>{Value}</Rowld>, rue:
« {Rowld} — unentudukatop KOIOHKHU;
« {Value} — 3Ha4YeHHE KOJOHKH,
- type — THUN 3HAYEHHUS KOJOHKH: Sfr — CTpOKa, int — 1eloe, real — BEIIECTBEHHOE U
bool — noru4eckoe;
+ len — pa3mMep 3HaUEHUS KOJIOHKHU, B 3HAKAX;
+ key — mpu3HaK TOro, 4TO KOJIOHKA SIBJSETCS KIFOYOM, U MOMCK OCYIIECTBISETCS MO €ro
3HAYCHHUIO;
+ def — 3HayeHHe KOJOHKH 10 YMOIYAHUIO.
. string fieldSeek(int row, XMLNodeObj fld); — 3anpoc mons <row> Ttabmuubl. Eciu mone
norydeHo To Bo3Bpamaetrcs "'1" unave "0". B cmyuae ommbku Bo3Bpamaercs "0:Error".
- string fieldGet(XMLNodeObj fld); — 3anpoc 3Hadenwuii moisi. B ciydae ommOku Bo3BpaiaeTcst
"0:Error".
req = SYS.XMLNode ("field");
req.childAdd ("user") .setAttr ("type","str") .setAttr ("key","1") .setText ("roo
£
reqg.childAdd ("id") .setAttr ("type", "str") .setAttr ("key","1") .setText ("/Lang
2CodeBase") ;
req.childAdd ("val") .setAttr ("type", "str");
SYS.BD.MySQL.GenDB.SYS.fieldGet (req) ;
SYS.messDebug ("TEST DB","Value: "+req.childGet (2) .text()):;
« string fieldSet(XMLNodeObj fld); — VYcranoBka moiyia. B cimydae ommOKu BO3Bpamiaetcs
"0:Error".
« string fieldDel(XMLNodeObj fld); — Ynanenue mons. B cnyuae ommOKu BO3BpalaeTcs
"0:Error".

5.6. ITogcucrema "Coop nannbix" (SYS.DAQ)

Oynkiuu o0bekTa noacucteMsl (SYS.DAQ):

« bool funcCall(string progLang, TVarObj args, string prog); — BbI30B TEKCTa PyHKIMU <prog>
C apryMeHTamMu B oOBeKTe <args> N sA3blKa IporpammupoBaHusi <proglang>. Bo3Bpaiaer
"true" mpu KOPPEKTHOM BBI3OBE.

var args = new Object();

args.y = 0;

args.x = 123;

SYS.DAQ.funcCall ("JavalLikeCalc.JavaScript",args, "y=2*x;");

SYS.messDebug ("TEST Calc","TEST Calc rezult: "+args.y):
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®dynkiuu oobekTa koHTposuiepa (SYS.DAQ["Modul"]["Controller"]):
« ElTp cfg(string nm) — nony4yeHue 3Ha4eHUS KOH(DUTYPALIMOHHOTO OIS <nm> 00bEKTA.
- ElTp cfgSet(string nm, ElTp val) — ycraHoBKa KOHQUTYPAITMOHHOTO TMOJS <nm> OOBEKTa B
3HaueHue <val>.
. string name() — AMs KOHTpOJLIepa.
+ string descr() — omnucaHue KOHTPOJLIEPA.
. String status() — cTaTyc KOHTpoOJUIepa.

« bool alarmSet(string mess, int lev = -5, string prm = "") — yCTaHOBKa/CHIATHE HApPYIICHUS
<mess> ¢ ypoBHeM <[ev> (OTpULATENbHBIN i1 YCTAaHOBKM WHAYe CHSATHE), AJIs IapameTpa
<prm>.

« bool enable(bool newSt = EVAL) — mnonyuenue coctossHus "BxirodeH" WaM W3MEHEHHE ero
Ha3HauYeHHEM aTpudyTa <newSr>.
« bool start(bool newSt = EVAL) — mnonydeHue cocTossHus "3amymieH" Wik U3MEHEHHE €ro
Ha3zHaueHHeM aTpudyTa <newSr>.

Oynkiuu 00bekTa mapamerpa koutposuiepa (SYS.DAQ["Modul"]["Controller"]["Parameter"]):
« ElTp cfg(string nm) — nonyuyeHre 3Ha4eHUsI KOH(PUIYPALIMOHHOTO 1OJIs <nm> 00bEKTA.
« ElTp cfgSet(string nm, ElTp val) — ycraHOBKa KOH(UTYPAIIMOHHOTO TOJIT <nm> O0OBEKTa B
3HaueHue <val>.

@ynknun  oObekra arpubyra mapamerpa  KoHtpoiuiepa  (SYS.DAQ["Modul"]["Controller"]
["Parameter"][" Attribute"]):
- ElTp get( int tm = 0, int utm = 0, bool sys = false ) — 3anpoc 3HaueHus: aTpudyTa Ha BpEeMs
<tm:utfm> 1 IPU3HAKOM CHCTEMHOI'O JOCTyHa <Sys>.
« bool set( ElTp val, int tm = 0, int utm = 0, bool sys = false ) — 3anuch 3Ha4eHuss <val> B
aTpuOyT ¢ METKOW BpeMEeHH <fm.utm> ¥ MPU3HAKOM CUCTEMHOIO JOCTyIa <sys>.
«  TCntrNodeObj arch() — nonyuenrne o0ObeKTa apX1Ba, CBI3aHHOTO C 3TUM aTpudyToMm. B ciyuae
OTCYTCTBHSI CBSI3aHHOTO apXuBa Bo3Bparaetcs "false".
. string descr() — omnucanue aTpuoOyTa.
« int time(int utm) — BpeMs TOCJEIHEr0 3HAYCHHsI B CEKYHJIaX U MUKPOCEKYHAAX B <utm>.
« int len() — nnuHa TOJIA.
« int dec() — pa3zpeleHue s BEIeCTBEHHOTO.
« int flg() — dnaru mos.
« string def() — 3HaueHUE TT0 YMOIYAHHUIO.
- string values() — CIIUCOK JOITyCTUMBIX 3HAYSHUN WM IMATa30H.
. string selNames() — CIMCOK UMEH JOMYCTUMBIX 3HAUCHUM.
+ String reserve() — pe3epBHOE CBOWCTBO 3HAUCHUSI.

OyHKIUN o0BbeKTa OMOJIMOTEKH ma0JioHa (SYS.DAQ[tmplb_Lib"]) u ma0JIoHa
(SYS.DAQ[tmplb_Lib"]["Tmpl"]) mapamerpa koHTpoOsLIEpA:
 ElTp cfg(string nm) — nony4yeHue 3Ha4eHUS KOH(YUTYPALIMOHHOTO OISt <nm> 00bEKTa.
- ElTp cfgSet(string nm, ElTp val) — ycraHoBKa KOHQUTYPAITMOHHOTO TMOJS <nm> O0BEKTa B
3HaueHue <val>.

5.6.1. Moayas DAQ.JavaLlikeCalc

Oo0bexT "budauorexa pynkuuit" (SYS.DAQ.JavaLikeCalc["lib_Lfunc'])
« ElTp {funcID}(ElTp prml, ..) — BbBOB (yHKuMu OubGIMOTEeKH {funclD}. Bo3Bpamaer
pe3yiIbTaT BBI3BIBAEMON (QYHKITUH.

Oo0bekT "[Moab3oBaTeabckas pynkuus' (SYS.DAQ.JavaLikeCalc['"lib_Lfunc"]["func'"])
« ElTp call(ElTp prml, ...) — BbI30B AaHHOW QyHKIHH ¢ mapameTpamu <prm{N}>. BosBpaiaer
pe3ynbTaT BhI3bIBAEMOMN (yHKITUH.
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5.6.2. Moayas DAQ.ModBus

Oo6bexT "Kontposuiep" (this.nodePrev())
. string messlO(string pdu) — otnpaBka PDU <pdu> depe3 TpaHCHOpPT 00BEKTa KOHTpOJUIEpa
nocpeactBoM ModBus mporokona. PDU pesynbpTara 3ampoca momeniaercs BMECTO 3ampoca B
<pdu>, a omOKa BO3BPAIIAETCs B PE3YJIbTATE (PYHKIUU.

5.7. lloagcucrema "Apxusbl" (SYS.Archive)

®OyHKIUY 00BEKTA TTOJACUCTEMBI:

«  Array messGet( int btm, int etm, string cat = "", int lev = 0, string arch = "" ); — 3amnpoc
CHCTEMHBIX COOOIICHUI 3a BpeMs OT <htm> 1o <etm> Ais KaTeropuu <cat>, ypoBHs <lev> U
apxuBatopa <arch>. Bo3BparmaeTcsi MacCuB 0OBEKTOB COOOITICHUI CO CBOMCTBAMMU:

* tm — BpeMs COOOIIEHHUS, CeKYH/IbI;

*  utm — BpeMs COOOILEHUS, MUKPOCEKYH/IbI;

* categ — KaTeropusi COOOIICHUSI,

+ level — ypoBeHb COOOIIEHUS;

+  mess — TEKCT COOOIICHUSI.

Oyukuuu 00bvekTa apxuBatopa coodmenuit (SYS.Archive["mod Modul"]["mess Archivator"]):
« ElTp cfg(string nm) — nony4eHre 3Ha4eHUs] KOHPUTYPAITMOHHOTO NOJIst <nm> 00bEKTa.
« ElTp cfgSet(string nm, ElTp val) — ycraHOBKa KOH(QUIypallMOHHOIO MOJisi <nm> 00BEKTa B
3HaueHue <val>.
+ bool status() — monydeHne craTyca apXuBaropa.
- int end() — noy4eHue BpeMEHH OKOHYAHUS JaHHBIX apXHUBaTOPA.
. int begin() — noy4eHHe BpeMEHHU Havajla JaHHBIX apXHUBaTOpa.

Oynkiun ~ odbekra  apxuBa  (SYS.Archive["va Archive"]) wu  apxuBatopa  3HaueHUH
(SYS.Archive["val Modul"]["val Archivator"]):
« ElTp cfg(string nm) — nony4yeHue 3HaU€HUS KOHPUTYPALIUOHHOTO MO <nm> 00BEKTa.
- ElTp cfgSet(string nm, ElTp val) — ycraHOBKa KOH(UTYPAIIMOHHOTO TOJIsT <nm> O00BEKTa B
3HaueHue <val>.

5.8. ITogcucrema "Tpancnoprtsl" (SYS.Transport)

Oynkiuu o0bekTa Bxosmiero tpancnopta (SYS.Transport["Modul"]["in_Transp"]):
« ElTp cfg(string nm) — noyiy4deHre 3Ha4YCHHsI KOHPHUTYPAITMOHHOTO TOJIst <nm> 00BbEKTa.
- ElTp cfgSet(string nm, ElTp val) — ycraHoBka KOH(QUTYPAITMOHHOTO TOJS <nm> O0BEKTa B
3HaueHue <val>.

Oynknun 00bekTa ucxoxsmero tpancmopra (SYS.Transport["Modul"]["out Transp"]):
«  ElTp cfg(string nm) — nony4yeHue 3Haue€HUS KOHPUTYPALIMOHHOTO MO <nm> 00bEKTa.
- ElTp cfgSet(string nm, ElTp val) — ycraHoBKa KOH(MUTYPAIIMOHHOTO TOJIsT <nm> O00OBEKTa B
3HaueHue <val>.
- string messlO( string mess, real timeQOut = () ); — OTIpaBKa COOOIEHUSI <mess™> uepes3
TPAHCIIOPT C TaiiMayToM okunaHus <timeQOut> (B cekyHaax). B cimydae HyneBoro taiimayra 3TO
BpeMs OepETCs U3 HACTPOEK MCXOAIETO TPAHCIIOPTA.
rez=SYS.Transport.Serial.out ttyUSBO.messIO(SYS.strFromCharCode (0x4B,0x00,
0x37,0x40),0.2);
while (true)
{
trez = SYS.Transport.Serial.out ttyUSBO.messIO("");
if( !'trez.length ) break;
rez+=trez;
}
« int messlO( XMLNodeObj req, string prt ); — OTIpaBKa 3amnpoca <req> K MPOTOKOIY <prt>
JUTSL OCYIIIECTBIICHUS CE€aHCa CBSI3U Yepe3 TPAHCIOPT MOCPEACTBOM MPOTOKOIA.
req = SYS.XMLNode ("TCP") ;
reqg.setAttr ("id", "test") .setAttr ("reqTm", 1) .setAttr ("node", 1) .setAttr ("req
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Try",2) .setText (SYS.strFromCharCode (0x03, 0x00, 0x00,0x00,0x05)) ;
SYS.Transport.Sockets.out testModBus.messIO (req, "ModBus");
test = Special.FLibSYS.strDecd4Bin (req.text());

5.9. Hoacucrema "Ioab3oBarensckue uarepgeiicosr’ (SYS.UI)

5.9.1. Moayas UL.VCAEngine

O0nbekT "Ceanc" ( this.ownerSess() )
« String user( ) — TEKyIUH MOJIH30BATEIb CEAHCA.
« string alrmSndPlay( ) — myTh BUKETa JJI1 KOTOPOTO HA JAHHBIK MOMEHT BOCIPOU3BOIMTCS
cooOIIeHne O HApYIICHUH.

- int alrmQuittance( int quit_tmpl, string wpath = "" ) — KBUTUpOBaHUE HapylIeHUH <wpath> ¢
mabnoHnom <quit_tmpl>. Ecam <wpath> myctas cTpoka TO TMPOU3BOIUTCS TJI00aNIbHOE
KBUTHUPOBAHHE.

Oo0bekT "Bugxer' (this)
«  TCntrNodeObj ownerSess( ) — noiyduTh 00BEKT Ce€aHca TaHHOTO BHJDKETA.
«  TCntrNodeObj ownerPage( ) — moly9uTh OOBEKT POIUTEIHCKON CTPAHUIIBI TAHHOTO BHUJIKETA.
« TCntrNodeObj ownerWdg(bool base = false) — nonmy4uTb POIUTEIBCKUM BHJIDKET JAHHOTO
Bukera. [lpu ykazanuu <base> OyneT Bo3BpallleHbl U OOBEKTHI CTPAHHLL.
« TCntrNodeObj wdgAdd(string wid, string wname, string parent) — no0OaBJIeHHE BUKETA
<wid> ¢ uMmeHeM <wname> Ha OCHOBE OMOJIIMOTEYHOTO BUIDKETA <parent™>.
//I006aBUTL HOBHI BUIKET Ha OCHOBE BUIXETa TEKCTOBOIO IIPUMUTHEBA
nw = this.wdgAdd("nw", "Hosemt Bumxetr", "/wlb originals/wdg Text");
nw.attrSet ("geomX", 50).attrSet ("geom¥Y", 50);
« bool wdgDel(string wid) — ynanenue Bumxera <wid>.
« bool attrPresent(string attr) — npoBepka aTpuOyTa BHDKeTa <attr> Ha (akT MPUCYTCTBHS.
« ElTp attr(string attr) — nony4eHue 3HaYCHUS aTpulOyTa BUDKeTa <aftr>. J[ns oTCyTCTBYIOIUX
aTpuOyTOB BO3BPAIIACTCS ITyCTask CTPOKA.
« TCntrNodeObj attrSet(string attr, EITp vl) — ycraHoBKa arpu0yTa BuaKeTa <atftr> B 3HaUECHUE
<v[>. Bo3BpaiaeTcst TeKyIuii 00beKT Il KOHKaTeHaUU (GYHKINH YCTaHOBKH.
- string link(string attr, bool prm = false) — nony4eHNe CCHUIKU ISl aTpUOyTa BUIDKETA <attr>.
[Ipu ycranoBke <prm> 3ampamiMBaeTCs CCbUIKA JUIsl TPYNIbl aTpuOyTOB (mapamerp),
MIPE/ICTAaBICHHBIX YKAa3aHHBIM aTpUOYTOM.
 string linkSet(string attr, string vl, bool prm) — ycTaHOBKa CCBUIKH AJisl aTpuOyTa BUKETa
<attr>. llpun ycTtaHOBKE <prm> OCYIIECTBIIIETCS YCTaHOBKA CChUIKA JJISi TPYMIbl aTpuOyTOB

(mapameTp), MpeaCTaBIEHHBIX YKa3aHHBIM aTPUOYTOM.
//YCTaHOBUTL CCHUIKY BOCBMOTO TpPeHIa NapaMeTpoM
this.linkSet ("el8.name", "prm:/LogiclLev/experiment/Pi", true);

Oo0bexT "Bumxer'", npumutuna "JJlokyment" (this)

« string getArhDoc(integer nDoc) — TOJIyYUTh TEKCT JOKYMEHTa apxuBa Ha Tiyomne <mnDoc>
(0-{aSize-1}).
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5.10. IToacucrema "Cneunansubie' (SYS.Special)

5.10.1. Moayab Special. FLibSYS

O0bexT "budanorexka pynkumit" (SYS.Special. FLibSYS)
ElTp {funcID}(ElTp prml, ..) — Bb30oB (¢GyHKUMU Oubmmorexu {funclD}. Bosppamaer
pe3yiIbTaT BBI3BIBAEMON (PYHKITUH.

Oo0bexT "Iloab3oBaTeanckas pynknusa" (SYS.Special. FLibSYS[" funcID"])
ElTp call(ElTp prml, ...) — BbI30B JaHHOW (YHKIMH C mapameTpamu <prm{N}>. Bo3ppariaer
pe3yNbTaT BhI3bIBAEMON (YHKITUH.

5.10.2. Moayas Special. FLibMath

Oo0bexT "budanorexka pynkumii" (SYS.Special. FLibMath)
ElTp {funcID}(EITp prml, ..) — BbI30B (¢QyHKUMU Oubmuorexu {funclD}. Bosppamaer
pe3ysIbTaT BBI3BIBAEMON (QYHKIIUH.

Oo0bexT "lloab3oBaTeanckas pynkuusa" (SYS.Special. FLibMath['" funcID"])
ElTp call(ElTp prml, ...) — BbI30B JaHHOU (YHKIMH ¢ mapameTpamu <prm{N}>. Bo3pparaer
pe3yNbTaT BbI3bIBAEMON (yHKITUH.

5.10.3. Moayas Special. FLibComplex1

O6bekT "bubdauorexka pynxuuii" (SYS.Special. FLibComplex1)
ElTp {funcID}(EITp prml, ..) — BbI30B (¢GyHKUMU Oubmuorexu {funclD}. Bosppamaer
pe3yiIbTaT BBI3BIBAEMON (PYHKIIUH.

O0nbexT "lloab3oBarenbekasa pynkuus' (SYS.Special. FLibComplex1[" funcID"])
ElTp call(ElTp prml, ...) — BbI30B JaHHOU (YHKIHMH ¢ mapamerpamu <prm{N}>. Bo3Bparaer
pe3yNbTaT BbI3bIBa€MON (yHKITUH.
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