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BBenenmue.

JlaHHBIIT TOKYMEHT SBISIETCS ONUCaHWeM '"open source" MpoeKTa CUCTEMbl HMEHYEeMOM
"OpenSCADA". OpenSCADA mnpencrasisier coboir oTkpbiTyio SCADA cucreMy, HOCTPOEHHYIO IO
MPUHIIAIIAM MOJIYJIbHOCTH, MHOTOIIIAT()OPMEHHOCTH U MAaCIITaOHPyEeMOCTH.

B kadecTBe MOJMTHKH pa3pabOTKW JaHHOW CHCTEMBI BBIOpaHBI "open source" MpUHIUNBL. BrIOOp
JAHHOM NOJMTUKU OnpeessieTcs HEOOXOJUMOCTbIO CO3/IaHMsI OTKPBITON, HAAEKHON U OOLIENOCTYIHOM
SCADA cucremsl. JlaHHas MOJUTHKA IO3BOJIIET NPUBJIEYb K pa3pabOTKe, TECTUPOBAHUIO, PAa3BUTHUIO,
PacIpOCTPAHEHHIO M MCIIOJIb30BAaHUIO IIPOIYKTA 3HAUUTENIbHOE KOJIMUYECTBO Pa3pabOTYNKOB, SHTY3HACTOB
U JIPYTUX 3aMHTEPECOBAHHBIX JIMI] ¢ MUHUMHU3ALUEH U pacnpeeneHieM (UHAHCOBBIX 3aTpar.

Cucrema OpenSCADA mnpennaznaueHa ans cOopa, apXMBHPOBAHMSA, BU3yalu3aluu HH(opmanuu,
BbIJIaUM YIPABISAIOMIMX BO3JACHCTBUH, a Takke APYIMX PpOJCTBEHHBIX OIEpaluii, XapaKTepHBIX IS
nonHo¢pynkunonanbHoii SCADA cucremsbl. brnaronaps BICOKOMY ypOBHIO aOCTpakIUU U MOJYJIbHOCTH
cucTeMa MOXKET MCII0JIb30BaThCsl BO MHOTUX CMEXHBIX 00JIaCTSIX.

Cucrema OpenSCADA MoKeT IpUMEHATHCS:
 Ha NPOMBILIUIEHHBIX 00BbEKTaX B KauecTBe NoaHOpyHKIHOHAIBbHON SCADA cuctemsl;
+ BO BcTpauBaeMbIX (embeded) cuctemax B KauecTBE Cpebl UCIIOJHEHUS B TOM YMCJIE BHYTPU
PLC (mporpaMMupyeMBbIX JJOTHYECKUX KOHTPOJUIEpax);
« NI TOCTPOGHMS pa3IM4YHBIX MoJeledl (TeXHOJIOIMYEeCKMX, XMMUYECKHX, (U3NYECKUX,
ANEKTPUYECKUX MTPOLIECCOB);
- Ha TIEPCOHAIBHBIX KOMITBIOTEpAX, CepBepax MW KilacTtepax i cOopa, o00pabOTKH,
NIPEJCTAaBICHUS U apXUBaLUU UH(OPMAIIMU O CUCTEME U €€ OKPYKEHHH.

B xagectBe 6a30BOI (XOCTOBOM) ONEPALIMOHHON CUCTEMBI AJisl pa3pabOTKU U UCIOIb30BaHUs BhIOpaHa
OC Linux, koTopas sBISIETCS ONTUMAIBHBIM PEIICHUEM B BOIIPOCAX:

«  HaaéxkHocTH (O0MbINas J0Js cepBepoB U KiacTepoB padoraet Ha GNU/Linux);
+ THOKOCTH/MacmTaOMpPyeMOCTH (BBHIY CBOEH OTKPBITOCTH W MOJIYJBHOCTH IO3BOJISIET CTPOUTH
pelIeHus o Tro0bie TpeOoBaHu);
 goctynHocTd (Omaromapsi nuneH3uun GPL sBisieTcss OJHOCTBIO CBOOOIHOM CHUCTEMOM, a TpH
BBICOKOW KBaJTU(UKAIIMU TIOJIH30BATENS U OCCIUIATHOM ),
+  TIOMYJISIPHOCTH, Pa3BUTOCTH, NOJ/IEPIKKE, PACIIPOCTPAHEHHOCTH (CHCTEMa aKTHBHO Pa3BUBACTCS
MHOKECTBOM JHTY3UACTOB, (PUPM U TOCYJAPCTBEHHBIMH YUPEKICHUSIMH BO BCEM MUpE, MOJTy4YaeT
Bc€ OOJBIIYIO MOAIEPKKY Ha MOIH30BATEIECKOM U KOPIIOPATUBHOM PHIHKE, AKTHBHO BHEIPSICTCS B
TOCYJapCTBEHHBIE CTPYKTYPHI Pa3IUYHBIX CTPAH).

[TockonbKy MpOEKT pa3pabaThIBacTCA W PEaTU3yeTCs MO MPUHIUIAM MHOTOMIATGOPMEHHOCTH, TO HE
COCTAaBJISIET MPOOJIEMBI TOPTUPOBATH ero Ha apyrue OC, 4To B NajgbHEHIIIEM U TUIAHUPYETCS.

Cepauem cuctemMbl SBISETCS MOAYJIbHOE saApo. M B 3aBUCMMOCTM OT TOro, Kakue MOIYJIU
MOJIKJIFOUEHBI, CUCTEMA MOXKET BBICTYIIaTh KaK B POJIM Pa3IUYHbIX CEPBEPOB, TAK U B POJIU pa3HOOOpa3HBIX
KJIMEHTOB, a TaKXXe€ COBMELIaTh 3TH (PYHKLIHUHM B OIHOW MporpaMme. IJTO TMO3BOJSET pPeain30BbIBATH
KJIMEeHT-cepBepHyt0 apxutektypy SCADA cucrembl Ha 6a3e OJHUX U TeX K€ KOMIIOHEHTOB/MOIYJEH,
SKOHOMS TIpU O3TOM MAIUIMHHYIO [aMATh, JUCKOBOE IPOCTPAHCTBO, a TakXKe IIEHHOE BpeMs
MIPOTrPaMMHUCTOB.

CepBepHble KOH(UTYpAIMH CUCTEMBI TpeAHa3HAYCHBI sl cOopa, 00pabOTKH, BBIAYM BO3/ICHCTBUH,
apXUBUPOBAHUS, POTOKOIUPOBAHUS HHPOPMALIUU OT PA3IUYHBIX UCTOYHHKOB, a TAKXKE MPEIOCTABIICHUS
stoil mHpopmanuu kimueHtam (UI, GUI, TUI ..). MoaynbHas apXWUTEKTypa MO3BOJSET pPaCIIUPSThH
(GyHKIIMOHAIBHOCTH cepBepa 0e3 ero neperpysKu.

Knuenrckue KOHQUrypaluu MOTYT CTPOMTHCS HA OCHOBE pAa3JIMUHBIX rpaduyeckux OuOIMoTeK
(GUI/TUI ToolKits), kak HCTIOTB3YS SIIPO MPOTPAMMBI B €0 MOy H (yTéM nobasieHus kK Hemy Ul-user
interface MOTyJis), Tak M B KAYECTBE CAMOCTOSITEIILHOTO MPHUIIOKEHHUs, moakouas sapo OpenSCADA kak
OHOIHOTEKY.

Bo3MoxHOCTh THOKOW KOH(QUIypallid CHUCTEMBl MO3BOJIIET CTPOUTH PEHICHHS TOJ KOHKpPETHbIE
TpeOoBaHUS HANEKHOCTH, PYHKIIMOHATBHOCTH B pa3Mepbl CUCTEMBI.
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1. ®yHKIIMM CHCTEMBI.
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Puc. 1. Bnounas cxema cucmemvr OpenSCADA

1.1. Moay/ibHOCTB.

Jlis mpuaanusi THOKOCTH M BBICOKOM cTernenu macmradupyemoctu cucrema OpenSCADA mocTtpoena
10 MOJYJIbHOMY NPUHIMITY. TeCHass MHTETpaIisi MOAYJICH C SAPOM yIydIlaeT CTaOMIBbHOCTh CUCTEMBI B
1esnoM, Giarogapsi MOBTOPHOMY HCIIOJIb30BAaHHUIO OTJIAKEHHOTO Kojaa. OpHaKo caM mpolecc pa3paboTKH
cobctBenHoro koma moxayined OpenSCADA HaknaapiBaeT OOJBIIYI0 OTBETCTBEHHOCTH, BO3MOXKHBIC
OMMOKH BBOAAT DIIEMEHT HECTAOMJIBLHOCTH B CHUCTEMYy. BO3MOXHOCTH CO3JaHHS pacrpeneiEHHBIX
KOH(HUTypauii CriaaKuBaeT 3Ty OMACHOCTb.

Monaymu cuctembl OpenSCADA XpaHATCS B JMHAMHYECKUX OmOimorekax. Kaxmas muHaMuueckas
OnOIMOTEKa MOXKET COJIEepKaTh MHOXKECTBO MOAYJICH pa3iudHOro Tuma. HamonmHeHWe TUHAMHYECKHX
OMOIMOTEK MOJIYJSIMH OIpeAeNsaeTcss (PYyHKIIMOHAIBHONW CBSI3HOCTBIO CaMHX MoOAyJeH. JlmHamudeckue
OMOIMOTEKH JOMYCKAIOT FOPSYYI0 3aMEHY, 4TO MO3BOJIAET B Mpolecce (PyHKIMOHUPOBAHUS MIPOU3BOIUTH
OOHOBJICHHE OTAENBHBIX 4YacTel CHUCTeMBbl. MeToa XpaHeHHs KoAa MOJyJied B JUHAMUYECKUX
Ooubnuorekax sBisgercs OCHOBHBIM nsi  cucteMbl OpenSCADA, mOCKONIBKY TOAJIEPKUBAETCS
IIPAKTUYECKH BCEMHU COBpPEMEHHbIMHU omepanuoHHbIMU cucteMaMu(OC). OnHako 3TO HE MCKIIIOYaeT
BO3MOKHOCTH pa3pabOTKH JIPYTrUX METOJIOB XPaHECHHSI KOIa MOTYJICH.

Ha ocHoBe mofynelt peanu3oBaHbl cieaytomue GyHKIHoHaIbHbIe yacTu cucteMbl OpenSCADA:
+ 0a3nl JAaHHBIX;
+  KOMMYHHKallMOHHbIE MHTEP(ENCHI, TPAHCIIOPTHI;
+  TPOTOKOJIBI KOMMYHHKAIIHOHHBIX HHTEP(EICOB;
+  HUCTOYHUKU JAHHBIX U COOp JAHHBIX;
+ apXuBHI (COOOIICHUI U 3HAYCHHIA);
- uaTepdeiice monp3oBatens (GUI, TUI, WebGUI, speach, signal ... .);
*  JIOTIOJIHUTENIbHBIE MOJYJIH, CIIELIAJIbHBIC.

VhpasineHne MOIYJISMH OCYIIECTBIISIETCS IMOACUCTEMOM «YTpaBileHHe MoaysaMu». DyHkuusamu
HOJICHCTEMBI SBISIETCA: MOAKIIOYEHNE, OTKIOYEeHHEe, OOHOBIEHNE MOJYJEH, a TaKXkKe JIpyrue orepaluy,
CBSI3aHHBIC C MOYJISIMH U OMOIMOTEKaMU MOJTYJICH.
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1.2. lloacucreMsnl.

ApxurexktypHo cuctema OpenSCADA nenutca Ha moacucrteMbl. Iloacucrembl MOTyT OBITH ABYX
TUIOB: OObIYHBIE M MOJYJIbHblEe. MoOAyJIbHBIE MOACUCTEMBbI OOJIaJal0T CBOWCTBOM paCIIUPEHUS
nocpeAcTsoM Moayield. Kaxknas MonynabHas HOJICUCTEMA MOXKET COAEpXkKAaTb MHOXKECTBO MOJYJIBHBIX
o0wvexToB. Hampumep, MoaynbHasg noacuctema «ba3bl JaHHBIX» COAEPKUT MOIYJIbHBIE OOBEKTHI THIIOB
0a3 1aHHbIX. MOyNBHBIA OOBEKT SBISAETCS KOPHEM BHYTPH MOIYJIA.

Bcero cucrema OpenSCADA coxepxut 9 moacucTem u3 HUX 7 TOJACUCTEM SIBIISIOTCS MOTYJIbHBIMU. 9
nojacucteM cucteMbl OpenSCADA siBisitoTcss 6a30BBIMH M TIPUCYTCTBYIOT B JIF000M KoHpurypamuu. K
CIIUCKY 9 MOACHCTEM MOTYT J00aBIATHCS HOBBIE IMOJCUCTEMBI MOCpPEACTBOM Moxyiei. Iloacucremsl
cuctembl OpenSCADA:

- besonacHoCTb.

+  YnpaBiaeHrue MOIYJISIMH.

+ baswl nanHbIX (MOMYNIBHAS).

« TpancnopTsl (MOyJIbHASA).
 TpaHcnopTHBIE TPOTOKOIBI (MOYJIbHAS).
-+ COop maHHBIX (MOIyNbHAS).

+  ApxuBbl (MOYJIbHASA).

«  HWurepdeiicel nonp3oBaTens (MoIylbHas).
+ CrneuunanbHble (MOIYJIbHAS).

1.3. PLC u apyrue ucTOYHUKH AMHAMUYecKuX AaHHBIX. [loacucrema "Coop
JTAHHBIX".

s obecnieueHust MOIJEPKKM HMCTOYHMKOB JIMHAMHUYECKHX JaHHBIX, Oyap To PLC-koHTposiepsl,
wiatel Y CO, BUpTyalnbHble UCTOYHUKH U T.[., IpeJHa3HaueHa nojacuctema «Coop gaHHbIX». B QpyHKIMM
3TOM MOJICUCTEMBl BXOAMT IPEAOCTABICHUE TIOJYYEHHBIX IaHHBIX B CTPYKTYPUPOBAaHHOM BHJE H
o0ecrieyeHne yrnpaBiaeHHst STUMH JaHHBIMHU, HAIPUMEP, MOTU(PHUKAIHS JaHHBIX.

[Toncucrema «COOp AaHHBIX» ABISAETCA MOAYJIBHON U, KaK CIEJICTBHE, COAEPKUT MOYIbHbIE OOBEKTHI
TUINOB HMCTOYHUKOB JMHAMUYECKHUX HaHHBIX. Hampumep, Ha okTsa6ps 2007r, cucrema OpenSCADA
MOJICPKUBAET CIICAYIOLIUE TUIIBI HCTOYHUKOB JTAHHBIX:

- IInatel cbopa nanusix oT "Diamond systems".

-« COop nansbIx onepannoHHoi cuctemsl (OC).

+  byouHBII BEIYUCIHUTEI.

«  Brpruncnurens Ha Java-moJoOHOM SI3bIKE.

« Tpancnoptép nanueix nojcuctemsl "COop aanHbiX" oT oaHoil OpenSCADA cranimuum K
JIPYroMu.

 JlocTym K TIOTMYECKUM KOHTpPOJUIepaM mocpencTBoM npotokoia "ModBUS".

« COop DaHHBIX CETEBBIX YCTPOUCTB MOCPEACTBOM IpoToKoa SNMP.

 HcTouHuk gaHHbIX Joruueckoro ypoBHs cucteMbl OpenSCADA.

« JlocTynn K BBICOKOMHTEIUICKTYAIbHBIM JIOTHUECKUM KOHTpOJIJIEpaM IOCPEACTBOM IPOTOKOJIA
MPI u xommyHukannonsoro npoueccopa CIFS0PB, ¢pupmsr Hilscher GMBH.

Ka>1<)11)11‘/'1 TUII HKWCTOYHUKA BBIIIOJIHCH B BHUHAC OTACIBHOIO MOAYJIA, KOTOpI)II\/’I MOET OBITh
MOJKITFOUCH/OTKIIOYEeH. Kanplii THN UCTOYHHMKA MOXKET COJICpKATh  OTIENBbHBIC HMCTOYHHKH
(KOHTpOJLIEPHI).

OTnenbHO B3ATBI KOHTPOJUIED MOJKET COAEPXKATh IIapaMeTpbl OIPENENIEHHBIX MOJIYJEM THIIOB.
Hanpumep, mapamerpsl aHaJIOTOBOTO THIA; OCHOBHOW HMH(pOpMaIuel, KOTOPYI0 OHM IPEIOCTaBIISET,
ABIISIETCA 3HAYEHHME LEJIOr0 WIM BelecTBEHHOro tumna. CTpyKTypHO NapameTp NpeAcTaBisieT coOoi
CIHMCOK aTpuOyTOB, KOTOpBIE U coJiepXaT JaHHble. ATPUOYTHI MOTYT ObITh YETHIPEX 0Oa30BBIX THUIIOB:
CUMBOJIbHAs CTPOKA(TEKCT), LIE0€, BEIIECTBEHHOE U JIOTMYECKUN THUIL.

CTpyKTypbl KOHTPOJUIEPOB, TTapaMEeTPOB U WX THIIOB cojepkarcs B mojacucteme "COop maHHBIX", a
00BEKTHI MOAYJICH BBITIONHSIOT UX 3AMIOJHEHHE B COOTBETCTBUU C COOCTBEHHOU CrieIU(DUKOI.
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VICTOYHUK TUHAMHUYECKMX IAHHBIX MOXET OBbIThb yNAJEHHBIM, T.€. ObITh HOIKIIOUEH Ha yAaJIEHHOU
cucteme OpenSCADA. Jlyig cBA3M € TaKMMM HCTOYHUKAMU JAHHBIX UCIOJb3YETCS TPAHCIOPTHBIM THUI
KoHTposiepoB (Transporter). @yHKIMEN MaHHOTO THUIMA MCTOYHUKA JIaHHBIX SIBIISIETCS OTpakKeHUe
MCTOYHUKOB JaHHBIX ynan€¢HHoi OpenSCADA craHIuy Ha JOKaJIbHYIO CTAHLIMIO.

1.4. Ba3bel nannbIx. [logcucrema "ba3el JaHHBIX"

Jlnst XpaHeHHMs MJaHHBIX CHCTEMBI TIOBCEMECTHO HCHONb3yrTcs 0a3pl nanHbix (BJ[). B memsx
CUCTeMAaTH3allMKi JOCTyNa ¥ yhpaBicHus Oa3zamu naHHBIX B cucreMe OpenSCADA mnpemycMoTpeHa
noacucremMa "ba3el nmannbix". Jlns obecmeuenus mojuepxkku pasnuuHbix  BJI/CYBJ[ momcucrema
BBINOJHEHA MOLYJIbHOM.

B ponu MoaynbHBIX 00BEKTOB, copepxkamuxcs B nojacucreme, Beictynaet tun bJI/CYB/, T.e. Mmoaynb
nojacucteMbl «ba3bl JaHHBIX» MPAKTUUECKH COACPKUT pealn3alrio JocTyna K onpeaenéHnomy tuny b/l
Hanpumep, mogynu: DBF, MySQL, SQLite.

Oo6wekt tuna bJI/CYB/l B cBOIO ouepenib COAEPKUT CIUCOK 00BEKTOB OTAeIbHBIX b/l manHoro THNa, a
00bexT B/ comepXuT cmucok 00bEeKTOB TaOIUII, KOTOPHIE U COAEpXKAT JaHHBIE B TAOIUIHON Gopme.

[Ipaktuuecku Bce manubie cucteMbl OpenSCADA xpansitcs B Tod win uHod bJ[. MHcTpymMeHTapuii
CHUCTEMBI IIO3BOJISIET JIETKO IEPEHOCUTHh JaHHblE W3 OAHOro tumna bJ/l B npyroi, M, Kak CIEICTBHE,
ontuMaiabHO moaoupath Tun b/l mox konkpeTHyro oOmacte mnpumeHeHus cuctembl OpenSCADA.
[Tepenoc nundpopmanuu ¢ ogHoit B/ B 1pyryto MosxeT ObITh BBINOIHEH ABYMs criocoOamu. [lepBbiit — 310
u3MeHeHne anpeca paboueit B/ m coxpaneHume Bcedl cucTeMbl Ha HeE€, BTOPOH — 3TO MpSIMOE
konupoBanue uHpopMmanuu MmMexnay bJl. Kpome kommpoBanus noanepkuBaercss U (yHKIMS HPSIMOTO
penakTupoBaHus cogepxkumoro tadbmui b/1.

Jns  opraHuzaiuy  LEHTPAIM30BAHHOTO JIOCTyNa paclpeleN€éHHOW CcucTeMbl K eauHol bJ]
npeaycMaTrpuBaroTcs 1Ba criocoba. Ilepsbiit 310 ncnoabs3zoBanue cereBbix CYB/I, nanpumep, MySQL.
Bropoii crioco6 310 ucnoiab3oBaHUE TpaHCIOpTHOro Tumna b/l Ha JoKambHBIX cucTeMax Ui JOCTyIHa K
onnoit nuentpanbHoit bJl (Ilnmanupyercs.). @ynkuuei TpancnoptHoit bJ] siBisieTcs: mepechiika 3ampocoB K
b/ na ynanénnyto OpenSCADA cucremy.

JlaHHbIE MOTYT XpaHMTBCS TaKKe B KOH(QUIypalMOHHOM Qailne cucremsl. Peann3oBaH MexaHU3M
MOJTHOTO OTpakeHUst CTpyKTypbl B/l Ha cTpykTypy KoH(purypaumonsnoro caitna. T.e. craHIapTHYIO
KOH(QUTYpalMi0 MOXKHO pa3Meniath B KoH(purypanuoHHoMm ¢aiine. CyTh TaKOro MeXaHHW3Ma B TOM, YTO
JJAaHHbIE CHCTEMBl [0 YyMOJIYaHWIO, Hampumep, Ipu cTtapre 0e3 bJ[ MOXHO omuchBaTh B
KoH(uUrypauoHHoMm ¢aiie. B nanpHeiem 3tu ganHele MoryT nepeomnpeaensatecs B bJI. Kpome atoro
JUId CIy4aeB HEBO3MOYKHOCTH 3allycka Kako ymb6o BJ[ BooOme MOXHO Bce [aHHbIE XpaHWUTh B
KOH(HUTypaiMoOHHOM (aiise.

Jns noctynma k 0a3aM JaHHBIX HCIOJIB3yeTcss MexaHu3M peructpanuu bJl. 3apeructpupoBaHHBIC B
cucreme b/l noctynusl Bcem noacuctemam cucteMbl OpenSCADA 1 MOTyT HCHIOIB30BATHCS B UX padoTe.
bnarogapss 3ToMy MeXaHU3My MOXKHO OOECIEUUTh paclpeaeieéHOCTh XpaHeHHs AaHHbIX. Hampumep,
pa3nuuHble OMOMMOTEKH MOTYT XpaHUThCS U PACIPOCTPAHITHCS HE3aBUCHUMO, a MOAKIIOYECHHE
OubnMoTeKn OYAET 3aKII04aThCs B IPOCTOM perucrpauuu Hy>kHoi b/1.

B nanbhelimem muanupyetcs peanusanus ayonuposanus b/l myTéM cBs3pIBaHUS 3aperUCTPUPOBAHHBIX
BJI. DTOT MexaHW3M MO3BOJIUT 3HAYUTENIBHO MOBBICUTH HAAEKHOCTH cucteMbl OpenSCADA B uenom
mMyTEM pe3epBUPOBAHMS MeXxaHN3Ma xpaHeHus gaHHbIX. ([Lmanupyercs.)

1.5. Apxussl. Iloacucrema "Apxussi''.

Jlro6as SCADA cucrema npeaocTaBisieT BO3MOXHOCTb apXMBHUPOBAHUS COOpPaHHBIX JAHHBIX, T.€.
(dbopMHpOBaHUE UCTOPUU U3MEHEHUS (IMHAMMKH) IIPOLIECCOB. APXUBBI YCIIOBHO MOYKHO Pa3/IeIUTh Ha J1Ba
TUIA: ApXUBBI COOOIIECHUN U apXUBbI 3HAUECHUH.

OcoOeHHOCTBI0O apXUBOB COOOIIEHHM SIBISETCS TO, YTO APXMBHPYIOTCS TaK Ha3bIBa€Mble COOBITHS.
XapakTepHbIM TPU3HAKOM COOBITUS SIBJIISIETCS BPEMsSI BO3HUKHOBEHHUS J3TOTO COOBITHS. ApPXHUBBI
COO0IIIeHUH OOBIYHO HCIONB3YIOTCS Ul apXUBUPOBAHHUS COOOIIEHHUI B CHCTEME, T.€. BEJIEHUE JIOTOB U
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IPOTOKOJIOB. B 3aBHCHMMOCTH OT MCTOYHHMKA COOOIIEHUS MOTYT KJIAcCU(UIMPOBATHCSA MO PA3INYHBIM
KputepusM. Hampumep, 3T0 MOryT OBITH NMPOTOKOJBI aBapUHHBIX CUTYyallMid, MPOTOKOJIBI JCUCTBHIMA
OIIEpPaTOPOB, IPOTOKOJIBI COOEB CBSA3U U JIP.

OcoOeHHOCTBIO apXWMBOB 3HAYCHHH SBISETCS HMX MEPUOJAMYHOCTh, OIMpeaensieMas MPOMEKYTKOM
BPEMEHU MEXKYy JIByMs CMEKHBIMU 3HAUCHUSIMH. APXUBBI 3HAUYCHUU MPUMEHSIOTCS JJII apXUBHUPOBAHUS
HMCTOPHUH HETIPEPBIBHBIX MpoIlieccoB. [10CKOIBKY MpoIiecc HEMPEePhIBHBIN, TO U apXUBUPOBATH €r0 MOXKHO
TOJIKO TYTEM BBEICHUS TOHSTHS KBAaHTOBAaHUS ONpPOCAa 3HAYCHHH, MOCKOJIbKY MHA4€ Mbl MOJy4yaeM
apXuBbl OECKOHEUHBIX pa3MepOB, BBHUIY HEIMPEPHIBHOCTH CaMOW TPHpOAbI mporecca. Kpome s3toro
MPAKTHYECKH MBI MOXEM TONIy4aTh 3HAYEHHs] C MEPHOJOM OTrPAaHUYCHHBIM CaMUMHU HCTOYHUKAMHU
naHHbIX. HampuMmep, 10BOIBHO Ka4€CTBEHHBIE HCTOYHUKH JIAHHBIX B MPOMBIIIIEHHOCTH PEJIKO MO3BOJISIOT
nosyyaTh JaHHbIe ¢ yactoroil Oonee 1 k['m. U 310 Ge3 yuéra caMux NAaTYMKOB MMEIOLIUX €II€ MEHee
KaueCTBEHHbBIC XapaKTEPUCTHUKH.

Jns pemieHust 3amad apXMBHPOBaHMS MOTOKOB MaHHBIX B cucreme OpenSCADA mpegycMoTpeHa
noacucrema "Apxussl". [Toncucrema "ApxXuBbl" M03BOJISIET BECTU KAaK apXUBBI COOOLICHNH, TaK U apXUBBI
sHaueHnid. [lomcucrema "ApxuBbl" SIBIASETCS MOIYIbHONH. MOAYIBHBIM OOBEKTOM, COJEPKAIUMCS B
nojcuctemMe "ApXUBBI", BBHICTYHaeT TUI apXuBaTtopa. TWIl apXwBaTopa OMpeAeNseT CIOcO0 XpaHEHUs
JMaHHBIX, T.e. xpanwnumie (daitmoas cuctema, CYBJl, cetp u T.1.). Kaxaplii MOAynb MOJICHUCTEMBI
"ApXUBBI" MOXXET peaJu30BBIBATh KaK apXMBHUPOBAHHE COOOIICHWH, TaK W apXUBHPOBAHUE 3HAYCHHIA.
[Toncucrema "ApXuBBI" MOMXET COJEpKATh MHOXKECTBO apPXUBOB, OOCIYXHBACMbIX pa3IUYHBIMH
MOAYJISIMU MOJACUCTEMBI.

Coobmenne B cucteme OpenSCADA xapakrepusyeTcs AaToi, YpOBHEM Ba)XHOCTH, KaTeropHed H
TEKCTOM cooOuieHus. Jlata cooOIeHus yKa3blBaeT Ha BpPeMs CO3JlaHMsl COOOIEHMs. Y POBEHb Ba)KHOCTH
yKa3bplBa€T Ha CTENeHb BaXXHOCTH coolOlieHus. Kareropus ompenenser agpec WIM YCIOBHBIN
UACHTU(DUKATOP MCTOYHHMKA cooOuieHus. OOBIYHO, KaTEeropusi COJEP’KUT MOJHBIA MyTh K HCTOYHUKY
cooOuieHus B cucreMe. TeKCT cooO1eH sl, COOCTBEHHO, U HECET CMBICIIOBYIO HArPY3Ky COOOILEHHS.

B nporuiecce apxuBHpOBaHUS COOOIIEHUS MPOIMYCKAIOTCs yepe3 GuiabTp. PuiibTp paboTaeT 1Mo ypoBHIO
B2XHOCTH W KaTETOPUHU COOOUICHUS. Y POBEHb COOOIIEHNS B (DMIIBTPE YKA3bIBAET, YTO HYKHO IPOITYCKATh
COOOLIEHUSI C YKa3aHHBIM WM 0ojiee BBICOKMM YPOBHEM BaXXHOCTH. [ GuibTpoBaHMs MO KaTeropuu
NPUMEHSIOTCS MAOJOHBI WM PETYJSPHBIC BBIPAKEHHS, KOTOPBIE OIPEIENAIOT KaKhe COOOIIEHHS
npomyckaTb. Kaxxaplii apxuBaTtop coaepkHUT cOOCTBEHHblE HACcTpoiku guibTpa. CleoBaTeIbHO MOXKHO
JIETKO CO3/1aBaTh PA3JIMYHBIC CICHUATU3UPOBAHHBIC apXUBATOpPbI Il apxuBa coobuienuil. Hampuwmep,
apXUBaTOPbl COOOIIEHUH MOYKHO CIEMAIU3UPOBATh Ha:

« JIOTH, JUI1 XpaHEHHUs OTIaJOYHON MH(OPMaLUK U Apyroi paboyeil nHpopMaluu cepBepa;
*  pa3IUYHBIC IPOTOKOJIBI (MMPOTOKOJ IEUCTBHM KIMEHTOB, MPOTOKOJ HAPYIICHHN W UCKIIOYCHUH,
MIPOTOKOJI COOBITHH ... ).

B Buny moxoked mpHpoasl COOOIIEHHWs M HapylmieHHs mojacucteMa "ApxuBbl" comepxuT Oydep
TEKYILMX HapyIIEeHUH, KOTOPBIA CONEPKUT aKTUBHbIE HAa JaHHBII MOMEHT HapYIIEHUS C UCIOJIb30BaHUEM
KaTeropuu COOOILICHUS B POJIM KIIIOYa-UACHTUPHUKATOpA HapylieHus. JlocTyn K crnucky-0ydepy TeKymux
HApyIICHUH OCYIIECTBISIETCS IMyTEM YKa3aHUS OTPHIATEIIFHOTO 3HAUEHHsI YpPOBHs cooOmeHus. Tak,
¢dbopmupoBaHUEe COOOIIEHUS C OTPHUIATENbHBIM YPOBHEM -2 BBI3BIBACT MOMELIEHHE B Oydep aKTHBHBIX
HapyIIEHUH 3TOrO COOOIIEHHUS C YPOBHEM 2, a Tak-)Ke€ AyOJIMpPOBaHHME €ro HENOCPEICTBEHHO B apXUBE
coobumienus. Ilpu mnocnenyromem (opMuUpoBaHMM COOOIIEHHMsS, B TaKOW e KaTeropuH, HO
MOJIOKHUTEIBHBIM YPOBHEM, CKakeM 1, OyJeT OCyIIECTBICHO YAaleHHE YKAa3aHHOTO HapyIIEHUsS W3
Oydepa HapylmieHW, a caMO COOOIICHHE TakK-)Ke€ TMOMaaeT B apXwB cooOmieHui. TakoWl MexaHu3m
MO3BOJISIET OJJHOBPEMEHHO BECTH YUYE€T aKTHBHBIX HApYIIEHUWH M MPOTOKOJIMPOBATH UX MPOXOXKIEHHE B
apxuBe coobmenuid. Ilpm 3ampoce K apxuBYy COOOIICHHH, YyKa3aHHE IOJOKUTEILHOTO YPOBHS
OCYILECTBIISIET 3aMpOC K apXUBY COOOIIEHUH, a OTpULIATENILHOTO K Oy(epy-CIUCKY TeKYIUX HapylICHUH.

ApxuB 3HaueHuil B cucteme OpenSCADA BbICTymaeT Kak HE3aBUCHUMBIH KOMIIOHEHT, KOTOpPBIH
BKJItO4aeT Oydep obpabareiBaeMblil apxuBaTopaMu. OCHOBHBIM NapaMeTPOM apXHBa 3HAUEHUS SIBIISETCS
UCTOYHUK JAHHBIX. B pONMM HMCTOYHMKA JaHHBIX MOTYT BBICTYNATh aTpPUOYTHl MAapaMeTPOB CUCTEMBI
OpenSCADA, a Takxke Jpyrue BHEIIHHE HMCTOYHHUKHM JaHHBIX (MAacCUBHBIN pexuMm). [pyrumu
UCTOYHUKAMHU JAHHBIX MOTYT OBITh ceTeBble apxuBaTopbl yaain€HHeIXx OpenSCADA cuctem, cpena
nporpammupoBanus cuctemsl OpenSCADA u np.
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KnroueBbIM KOMIIOHEHTOM apXHBHPOBAHUS 3HAYEHUH HENpPEPBIBHBIX HPOLECCOB sBiseTcs Oydep
3HayeHudd. bydep 3HaueHud mpenHasHaueH A MPOMEKYTOUHOTO XPAaHEHHs MaccuBa 3HAYCHHUH,
MOJTyYEHHBIX C OIpeieIEHHON NePUOANYHOCTHIO (KBAaHTOM BpeMeHH). bydep 3HaueHuit ucnosiab3yercs Kak
JUI HEMOCPEICTBEHHOIO XpaHEHHs OOJbIIMX MAaCCUBOB 3HAUEHUH B apxuBax 3HAYCHUH KakK Iepen
HEINOCPEICTBEHHBIM «COpOCOM» Ha (PU3NUECKHE HOCUTENH, TaK U U1 MAaHUIYJISUN C KaJipaMy 3HAYE€HUH,
T.€. B QYHKIHUAX [TOKaJAPOBOTO 3apoca 3Ha4e€HUI U uX nomMerieHus B Oydepa apXxuBos.

I[JISI opraHnu3allii BBIACJIICHHBIX ApXHWBATOPOB B paCHpCI[CJIéHHBIX CHUCTEMAX MOXHO HCIIOJIB30BaThb
TpaHCTIOpTHBIN THN apxuBaropa ([Imanupyercs.). @yHKIMEH TPAHCTIOPTHOTO THIA apXHUBAaTOpa SBJISETCS
OTpa)KE€HUE yNaJE€HHOTO LEHTPAILHOIO apXUBaTopa Ha JIOKalbHOU cucteme. Kak cieacTBue apxuBaTtopbl
TPAaHCHOPTHOI'O THIIA BBIIOJHSAKT NEpeNady IaHHBIX MEX]IY JIOKAIBHOM CUCTEMOM M apXUBAaTOPOM
yaanéHHON CUCTEMBI, CKPBIBasi OT MOJICHUCTEM JIOKATbHONU CUCTEMBI peabHYIO MPUPOAY apXUBaTOpa.

1.6. Kommynukanumn. Iloacucremsl "Tpancnoptel" u "TpancnopTHbie NPOTOKOJIBI" .

[Tockonpky cucrema OpenSCADA 3aknaapiBaeTcsi Kak BBICOKO-MaclITabupyemas CHCTEMa, TO
MOJIIEPIKKa KOMMYHHKAIMH JTOJDKHA OBITH JIOCTATOYHO THOKOH. {7151 yIOBIETBOpEHUST BHICOKON CTEIICHU
ruokoctT komMmyHukanuu B cucteMe OpenSCADA peanuzoBanbl B mojacucremax 'Tpancroptel”" u
"TpaHCIIOPTHBIE TPOTOKOJIBI", KOTOPBIE SBJISIOTCS MOIYJIbHBIMU.

[Toncucrema «TpaHcnopTsl» MpenHa3HayeHa JUis OOMEHa HECTPYKTYPUPOBAHHBIMHU JaHHBIMU MEXKIY
cuctemoii OpenSCADA u BHEmHMMH CUCTEMaMHM. B poiaM BHEIIHMX CHUCTEM MOTYT BBICTYNATh U
ynanéuusle OpenSCADA cuctemsl. Ilon HecTpyKTypHpOBaHHBIMU JaHHBIMU ITOHMMAETCS MAacCUB
CHUMBOJIOB OIpe/IeNEHHON UIMHBI. MOAyIbHBIM 00BEKTOM, COAEPIKAIIMMCS B oJicucTeMe « TpaHCTIOpThI»,
BBICTYIIAET THUI TpaHCIOpPTA. TUI TpaHCIOPTa ONpPENEIseT MEXaHU3M IepeJaud HECTPYKTYPHUPOBAHHBIX
naHHbIX. Harmpumep, 3T0 MOTyT OBITH:

- coketsl (TCP/UDP/UNIX);
*  KaHaJbl;
+  paznensemas MaMsTh.

IToncucrema "TpaHcnopThl" BKIIOYAET MOAJIEPHKKY BXOASIIMX U UCXOAALIUX TPAHCIOPTOB. Bxoasuit
TPAHCIOPT HpeHa3Ha4YeH A OOCIYy’KMBAHUS BHELIHMX 3allpOCOB U OTIPABKU OTBETOB. Mcxomsmuii
TPaHCHOPT, HA0OOPOT, MpEAHA3HAYEH ISl OTIPABKH COOOLICHUN M OXKuaaHus orBera. ClenoBaTebHO,
BXOJIALINM TPAHCTIOPT COAEPKUT KOH(PUTYPALIMIO TaHHOM CTaHLIMU KaK CepBepa, a UCXOASIIUN TPAHCIIOPT
COJEPKUT KOH(Urypanuo yrainéHHoro cepBepa. Moayns noacuctemsl "TpancnopTsl" peanusyeT
MOJIEPKKY KaK BXOJSIIET0, TaK U UCXOJSIIET0 TPAaHCIIOPTOB.

[Toncucrema "TpaHcHOpTHBIE MPOTOKOJBI" TpeAHA3HAY€HA IS CTPYKTypHM3allMd  JIaHHBIX,
NoJlydyeHHbIX OT mnoxacuctemsl "Tpancnoprtel”. Ilo cytu, noxacucrema "TpaHCHOpPTHBIE NPOTOKOJIBI"
SBJISICTCSI TIPOJOJKEHUEM ToacucTeMbl "TpaHcropThl" W BBIMOMHIET (YHKIIUHA MPOBEPKU CTPYKTYPHI U
LEJIOCTHOCTU TOJIYYEHHBIX JAaHHBIX. Tak, A7 yKa3aHWs NPOTOKOJIA, B CBSI3KE C KOTOPBIM JOJIKEH
paboTaTh TPAaHCIOPT, NMPEAYCMOTPEHO CHELHMAIbHOE KOH(QUIYypallMOHHOE moje. MoIyabHbIM 00BEKTOM,
conmepxkamumcs B mozacucteme "lIpoTokomnbl", sBiseTcss cam mpoTokod. Hampumep, TpaHCHOPTHBIMU
IIPOTOKOJIAMHU MOTYT OBITh!

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

[TonHyt0 1IEMOYKY CBSI3U MOKHO 3alKCaTh CIEIYIOIIUM 00pazoM:
+ cooOuieHue nepenaércs B TPaHCIOPT;
+ TpaHCIOPT TepenaéT COOOIICHHE CBS3aHHOMY C HUM NPOTOKONY ITyTEM CO3IaHUS HOBOTO
00BEKTa MPOTOKOIIA;
+ IPOTOKOJI IPOBEPSIET LEIOCTHOCTD JaHHbIX;
+ €CIIM IPUILUIA BCE JaHHBIE, TO COOOLIUTh TPAHCHOPTY O MPEKPAIICHUH OXKUIAHUS TaHHBIX U
nepeaaTs eMy OTBET MHA4Ye COOOLIUTh, UTO HYKHO OKUIATh eIt
*  TPaHCIOPT, NOJIYYUB NOATBEPKICHHUE, OTCHUIAET OTBET U yJaJseT 00BEKT IPOTOKOJIA;
+ ©CIH TOATBEPKICHHUS HET, TO TPAHCIOPT MPOJOIKAECT OKUIAHHE NAHHBIX, U B ClIy4ae UX
MOCTYIUICHHUS TIepeAaéT NX COXPAaHEHHOMY O0BEKTY MPOTOKOIA.
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[ToanepkuBatOTCS MPOTOKOJIBI M ISl HCXOAAMIMX TpaHcopToB. Mexosmmii mpoTokon 6eper Ha cedst
(GyHKUIMIO OOIIEHUS ¢ TPAHCIOPTOM M pealu3alfi0 OCOOCHHOCTEH MpOTOKOJda. BHYTpeHHss cTopoHa
JOCTyIa K IPOTOKOJIY PEAIN3yeTcsl MOTOKOBBIM 00pa3oM ¢ COOCTBEHHOM CTPYKTYypOH ISl KasKIOTO
IPOTOKOJILHOTO MOAYNs. Takoli MexaHu3M I03BOJIIET BBIMOJNHATH IMPO3PAuHBIA JOCTYN K BHEIIHEH
CHCTEME, IIOCPEACTBOM TPAHCIIOPTA, IPOCTO YKas3blBash MMS MPOTOKOJA, C IOMOIIBIO KOTOPOTO
00CITy’)KMBaTh Mepeaady.

bnaronapst crannaptaomy API-noctyna k tpancnopram cuctembl OpenSCADA MOXHO JI€TKO MEHSTh
crmoco0 oOMeHa MaHHBIMU, HE 3aTparuBasi caMUX OOMEHMBAIOIIMXCS cucTeM. Hampumep, B ciydae
JIOKAJILHOTO OOMEHa MOYKHO HCIOJIb30BaTh 0oJiee OBICTPBIN TPAHCTIOPT HA OCHOBE pa3/esiieMOi MaMsITH, a
B clIydae 0OMeHa uyepe3 MHTEPHET U JIOKAJbHYIO ceTh ucnoiab30Bath TCP wiu UDP cokeTsl.

1.7. UuTepdeiicol noab3oBarens. lloacucrema "Unrtepdeiicsl nmosn3oBarens'.

SCADA-cuctembl, Kak Kiacc, mpeamnoaraioT Haiuuue uHrepgeiicos noasizoBatens. B OpenSCADA
JUI TIPEAOCTaBICHUS MOJIb30BaTENbCKUX HMHTEp(deNcoB mpeaycMoTpeHa nojcuctema "llonb3oBaTenbckue
untepdeiicer". Ilon momp3zoBarensckuM uHTEpdericom cuctembl OpenSCADA moHumaercss HE TOJBKO
cpela BM3yaJlM3allud, ¢ KOTOPOM MOJDKEeH paboTaTh KOHEUHBIN I0JIb30BaTENb, HO M BCE, UYTO HUMEET
OTHOIIICHHE K MOJIb30BATEINI0, HATIPUMEP:

* Cpenbl BU3yalHu3allny;
+  KOH(UTYpaTOpHI;
* CUTHAJIM3aTOpHI.

[Toacucrema "Ilomb3oBaTenbckue HWHTEPPEHCH" sBISETCS MOIYJIbHOH. MOIYIBHBIM OOBEKTOM
MIOJICICTEMBI BBICTYIAaET COOCTBEHHO KOHKPETHBIN MHTEpdeiic monb3oBaTens. MOAYyIbHOCTh MOICUCTEMBI
MO3BOJISIET CO3/1aBaTh Pa3iM4YHble UHTEp(eNchl monb3oBareneii Ha pasnuuabix GUI/TUI 6ubnuotekax u
UCIIOJIb30BaTh HanboJiee ONTUMANIbHOE M3 PELICHUH B KOHKPETHO B3ATOM Cilydae, Halpumep, Ui cpen
UCTIOJTHEHUS] TIPOTPAMMHUPYEMBIX JIOTHYECKUX KOHTPOJUIEPOB MOKHO HCIIONIB30BaTh KOH(DHUTYpaTOphl U
BU3yanu3aTopsl Ha ocHoBe Web-texnonoruit (WebCfg, WebUI), a B ciyuae ctanmoHapHbIX paboumx

CTaHIIMIA WCIOJB30BaTh T€ K€ KOH(MUTYPATOPHl M BH3YyaJIM3aTOPhI, HO Ha ocHOBe OubOmmorexk thma QT,
GTK.

1.8. be3onacnocth cucreMnl. Iloacucrema ""be3zonacHoctn''.

Cuctema OpenSCADA siBisieTcs pa3BeTBIEHHON CUCTEMOM, KOTOpasi COCTOUT M3 JIECATKA MOJACUCTEM U
MOXET BKJIIOYaTh MHOXECTBO MojayJied. CrenoBaTelbHO, MPEJIOCTAaBICHWE BCEM HEOrPAHMYEHHOIO
JIOCTyNa K 3THUM pecypcaM sBIseTcs Mo KpaiiHel Mepe HeOezomacHbIM. [loaTomy 1uisi pasrpaHuueHus
noctyna B cucreme OpenSCADA npenycmorpena mnoacucrema "bezonmacHoctu". OCHOBHBIMU
¢yHkuusamu noacucteMsl "besonacHocTu" sBisieTc:

-+ XpaHeHHe Y4ETHBIX 3aluceil MoJb30BaTeNel U TPyYII M0JIb30BaTese;
+ ayTeHTU(UKALHUS MTOJIb30BATENICH;
-+ TpOBepKa IpaB JOCTYIa MOJIb30BATENS K TOMY WK HHOMY Pecypcy.

1.9. Yupasienue Oudauorekamu moayJieit u moayasamu. [loacucrema "YnpasJiienue
moayJasamMu''.

Cucrema OpenSCADA mnoctpoeHa MO MOAYJIbHOMY MPUHIMILY, YTO IOJApa3yMeBAaeT HaIUYUe
MHOX€ECTBAa MOJYJEH, KOTOPBIMH HEOOXOAMMO YMPaBiATh. J[sl BbINONIHEHHS (QYHKIMM YIIpaBICHUS
monyisamMu cuctemsl OpenSCADA npenycMoTpeHa noacucrema "YnpasineHue MoayisiMu'. Bee monynu
Ha HACTOSIIIMNA MOMEHT IOCTaBJISIFOTCSI B CUCTEMY IOCPEJICTBOM pa3fesiieMbIX OMOINOTEK(KOHTEHHEPOB).
Kaxip1if KoHTEeHHEp MOXKET coJlepKaTh MHOKECTBO MOAYJIEH Pa3IU4HOrO TUIA.

IToncucrema "Ynpasienue MOIyasIMU" peain3yeT KOHTPOJIb 32 COCTOSSHUEM KOHTEHHEPOB U MO3BOJIET
BBINOJIHATH ropsiyee A00aBlIeHME, YyAaJeHHE M OOHOBJIECHUE KOHTEHHEPOB M COAEp)KALIMXCS B HUX
MOJYJIEH.
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1.10. Henpeaycmorpennbie Bo3moxkHocTH. [logcucrema "Cnenuaabubie'.

Pazymeercs, mpemycMOTpeTb BCeX BO3MOXKHBIX (DYHKIMH HEBO3MOXHO, TIOOTOMY B CHCTEME
OpenSCADA mnpenycmorpena mnojacucrema "Cnenuanehbie". I[logcucrema "Cnenuanbhbie" sBisieTCA
MOJYJIbHON M MpeaHa3HaueHa s pobasinenus B cucremy OpenSCADA HenpeayCMOTpEHHBIX (pyHKITHIA
myTéM MOJIYJIBHOTO paciiupenus. Hampumep, ¢ momompo moacucteMbl «CrieruanbHbIe» MOTYT OBITh
peanr30BaHbI:

- Tectbl cucteMbl OpenSCADA u e€ mopynei;
«  OMOMMOTEKH PYHKIUHN MOJIH30BATEIHCKOTO MPOTPAMMHUPOBAHUS.

1.11. IToan3oBaTenbekne pyHkunu. O0beKTHAsA MOJeJb U Cpeaa
NMPOrpaMMHPOBAHUS CHCTEMBI.

Jlrobass coBpemennass SCADA cucrema J[OIDKHA COJEpXKAaTh MEXaHU3MBI, TPEIOCTABIISAIONINE
BO3MOXHOCTb ~ NPOTPaMMHUpPOBaTh Ha  IOJb30BaTE€IbCKOM  ypOBHE, T.e.  COJEpXkaTb  cpeny
nporpammupoBanus. Cucrema OpenSCADA copepxur Takyro cpeany. C  1HOMOIIBIO — Cpefbl
nporpammupoBanus cucteMbl OpenSCADA MOXHO peann30BbIBaTh:

« ANropuTMBl yIpaBiIeHUs TEXHOJIOTUYECKUMU IPOLIECCAMH.

i prHHBIC JUHAMHUYCCKUC MOJACIN PCAJIbHOI0 BpPEMCEHU TCXHOJOTMYCCKHUX, XHUMHYCCKUX,
($u3nUecKux U APYrux MporeccoB.

o Al[aHTI/IBHBIe MCXAaHU3MBbI YIIPABJICHUS IO MOACIIAM.

- Ilonb3oBarenbCcKue NPOLEAYPHl YINPAaBIEHUS BHYTPEHHUMM (DYHKIUSAMHM CHUCTEMBI, €€
noacucTeMaM U MOOYJISIMU.

- T'ubkoe ¢popmupoBaHus CTPYKTYp HapaMeTpOB Ha YPOBHE IOJIb30BATENsl, C LENbIO CO3/IaHUS
[1apaMeTPOB HECTAHAAPTHON CTPYKTYPBI U 3aII0JIHEHUS €€ 110 aJTOPUTMY M0JIb30BATENS.

« BcmoMorarensHBIC BRIYUCICHUS.

Cpena mnporpammupoBanust cuctemMbl OpenSCADA mpeactaBmsieT co0Oil  KOMIUIEKC CPEACTB,
OpraHM3YIOLINX BBIYUCIUTENBHOE OKPYKEHUE NI0JIb30BaTeNs. B cocTaB KoMIuiekca CpeICTB BXOAT:
+ o0bexTHas Mozaenb cucteMbl OpenSCADA;
«  MOAynu 6MOIMOTEK (PYHKIHIA;
*  BBIYUCIIMTEIIbHBIE KOHTPOJUIEPHI TIoicucTeMbl «COOp JaHHBIX» U IPYTUe BHIYUCIUTEIIH.

Mopaynu Oubanorek GyHKIMHA NPeToCTaBISIIOT MHOXKECTBO (DYHKIMM ONpeaeéHHON HalpaBIeHHOCTH,
pacmupsIOMMX 00BEKTHYIO MOJIENb CUCTEMBI. BUOTMOTEKH MOTYT pean30BaThCsl Kak HaOopoM (pyHKITHIA
(UKCUPOBAHHOTO TUIIA, TAK ¥ (PYHKIMSIMHU, TOMYCKAIOIIUMU CBOOOJHYIO MOIU(PHUKALIMIO U JOIOTHEHUE.

bubnuorexkn ¢yHKIMHA (QUKCHUPOBAHHOTO THUMA MOTYT IPENOCTABIATHCS CTAaHIAPTHBIMH MOJYJISIMH
CUCTEMBbI, OPTaHUYHO JIOTOJHSS 00BEeKTHYIO0 Mojenb. DyHKIMN Takux OMOIHOTEK OyAyT MpeAcTaBIsATh
coboif uHTepdelic mocTyma K CpeacTBaM MOIyJIs Ha ypoBHe mosb3oBatens. Hampuwmep, «Cpena
BHU3YaJIbHOTO TMIPEACTABICHUS JAHHBIX» MOXET NPENOCTaBIATh (YHKUMU Ui BbIIAYM Pa3IMUHBIX
cooOuieHnit. Mcronb3yst 3Tu (GyHKINH, OI30BaTENIb MOXKET PEai30BbIBATh MHTEPAKTUBHBIE AITOPUTMBI
B3aUMOJICUCTBUSA C CUCTEMOM.

bubnuorexn ¢yHKUMH CBOOOJHOrO THUMA MPENOCTABISAIOT Cpely HANMCAHUSA MOJIb30BATENBCKUX
(GyHKUIMH Ha OJHOM M3 SI3BIKOB IMpOrpaMMHpoBaHus. B pamkax moxmyns OuOMMOTEK (GYHKUMH MOTYT
IIPEJIOCTABIATECS MEXAaHU3Mbl CO3AaHUA OuOMMoTek (QyHkuuid. Tak, MOXHO co3gaBaTh OUOIMOTEKU
anmapaTroB TEXHOJOTHYECKUX IPOLECCOB, a B IOCIEACTBUU HCMOIb30BAaTh UX IYTEM CBS3BbIBAHUS.
Paznuunbie Momynu OuMOMMOTEK (GYHKIMH MOTYT TPEAOCTABIATh pEATU3allii  Pa3IMYHBIX SI3BIKOB
POTrPaMMUPOBAHMSL.

Ha ocHoBe (yHKIMIA, TperocTaBIsieMbIX OOBEKTHOW MOENbIO, CTPOSTCS BBIYHCIUTEIbHbIC
KOHTpOJIIEphl. BbuncianTensHble KOHTPOJUIEPHl BBIMOIHSIOT CBs3bIBaHWE (QYHKUMN € MapameTpaMu
CUCTEMBI 1 MEXAHU3MOM BBIYKCIICHHUS.
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2. SCADA cucremMbl 1 HX CTPYKTYpa.
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Puc. 2. SCADA-cucmema.

SCADA (Supervisory Control And Data Acquisition), B o0meM BHIE, UMEIOT paclpeaciEéHHyo
apXUTEKTypy Bpone m3o0paxkEéHHOW Ha puc. 2. DneMeHThl SCADA cucteMm, B CMBICIIEC MPOTPAMMHOIO
oOecrieyeHus, BBIMOJNHAIOT cieayromue ¢yHkuuu: Ceppep cOopa: mpeiacTtaBiseT coOoil 3amady WU
TPYIIY 3a/1a4 3aHUMAIOIIUXCS COOPOM JIAHHBIX U3 HCTOYHUKOB JIAHHBIX, FITH K€ CAMH BBICTYITAIOT B POJIH
MCTOYHUKOM JIaHHBIX. B 3a71auu cepBepa BXOIUT:

+ ToJyueHUe W/win (GOPMHUPOBAHHUE JAHHBIX;
+ 00paboTKka TaHHBIX;
+ 00cCIIy’)KMBaHHE 3alPOCOB HA JIOCTYII K JaHHBIM;
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. 06CJ'Iy>KI/IBaHI/Ie 3aIIpOCOB Ha MOI[I/I(bI/IKaHI/II-O JaHHBIX.

CepBep apxXMBHPOBAaHHUsI: TMPEJICTAaBISET COOOW 3amadyy WIM TPYNIy 3a7ad 3aHUMAIOIIUXCS
apXMBHUPOBAaHUEM JaHHBIX. B 3aaun cepBepa BXOAUT:
- apxuBupoanue gaHHbIX SCADA-cucremsl;
« 00CITy)KMBaHHE 3alIPOCOB Ha JIOCTYII K ApXUBHBIM JIaHHBIM;
*  MMIIOPT/3KCIIOPT apXHUBOB.

CepBep NpPOTOKOJIUPOBAHMSA: TPEACTABIISACT COOOW 3amady WM TPYNIy 3a7ad 3aHUMArOIIUECs
apXMBUPOBAHHEM COOOIICHHH. B 3amaun cepBepa BXOAUT:
- apxuBHpoBaHue coobmeHui y3noB SCADA-cuctemsr;
+ 00ciyXMBaHHUE 3aIIPOCOB HA JOCTYII K apXUBHBIM COOOIIEHUSAM;
*  MMIIOPT/3KCIIOPT apXHUBOB.

CepBep cHrHAJM3ALMHU: TIPEICTABIACT COOON 3amady WIM TPYIIY 3a/1a4 BBIIOJTHAIONNE (DYHKIHH
cepBepa MPOTOKOJIMPOBAHKS B OTHOIICHUN Y3KOI KaTeTOPHH COOOIIEHUH CHUTHAIN3AIIH.

PaGouee MecTo oneparopa: npeacrasisier coboit nmocrostHHo ¢ynkiuonupyromee GUI(Grafical User
Interface) mpuiokeHre BBHIIOTHEHHOE B OJJHOMOHUTOPHOM, MHOTOMOHHTOPHOM HITM TTAHEIBEHOM PEKUME
U BBITIOJIHSIOIIEE (PYHKIUU:

 TPEJOCTABICHUE  IIOJIb30BATENLCKOTO  HHTepdeiica i  KOHTPOJIS 3a  COCTOSHHEM
TEXHOJIOTHUECKOTO TIPOIIecca;

+ TIPEIOCTaBICHHE BO3MOXHOCTH (DOPMUPOBAHHUS YIIPABIAIONINX BO3ACHCTBHIA;

« TIPEJOCTABJICHUE BO3MOKHOCTH M3YUCHHS M aHAIN3a HCTOPUH TEXHOJIOTUIECKOTO MPOIecca;

* TPEAOCTaBICHUE UHCTPYMEHTAPHS JUI TeHEpallui OTUETHON TOKYMEHTAIINH.

PabGoyee m™ecro wuHxkeHepa: mpexacraBiasier coboit GUI mnpunoxeHue ucnoipzyemoe s
koHurypauuu SCADA cuctemsl. B 3aaun npuinoxeHus: BXOAUT:
+ TIPEAOCTaBICHHE UHCTPYMEHTAPHS IS MAHUITYJISIIAN CUCTEMHBIMH (DYHKIIMSIMUA CUCTEMBI;
+ IMpeAoCTaBICHUE UHCTPYMEHTapHs pabouero Mecra onepaTopa;
« IPEIOCTAaBICHUE WHCTPYMEHTapus Uil MaHumyssauuud apxurekrypod SCADA cuctemsl B
nesoM (pacmpenenenre GyHKIMN MEXTy CTaHITUSIMU, CO3/ITaHUE y/IaJeHUEe CTAHIUH ... ).

PaGouee MecTo pykoBoauTes: npeacrasisier coboit GUI npunokeHue, Kak MpaBUiio, BBIMOJIHEHHOE
B OJTHOMOHHUTOPHOM PEXHMME U BBITIOJTHSIONIEE (PYHKITHH:
+ TpPENOCTaBIIEHUE  TIOJIB30BATEIBCKOTO  HMHTepdeiica Uisi  KOHTPOJIS 33  COCTOSTHHEM
TEXHOJIOTMUYECKOT0 IIPOLECCa;
 TMpPEAOCTaBIICHHE WHCTPYMEHTApUs JUIsl W3Y4YEHUsS W AaHAJIW3a HCTOPUM TEXHOJIOTMYECKOrO
IpoLecca Kak HEMOCPEACTBEHHO C aKTUBHOTO CEPBEPA, TAK U HA OCHOBE OT/IEIbHBIX APXHUBOB;
 IPEIOCTaBIECHUE UHCTPYMEHTApHUs ISl TeHEpaluy OTYETHON JOKYMEHTAIIUH.

PaGouee MecTO TeXHOJI0Ta: MOJHOCTHIO BKIIIOYAET B ce0s PyHKIMHM pabovyero MecTa onepaTopa Iioc
MOJIEJIb TEXHOJIOTUYECKOro Tpolecca (0e3 HeMOCPEICTBEHHOM! CBSI3H € TEXHOJIOTMYECKUM IPOIIECCOM).

PaGouyee MecTO TeXHOJI0ra-MPOrpaMMUCTA: MOJHOCTHIO BKJIIOYAET B ce0si pyHKIMU paboyero mecra
TEXHOJIOTA IUTI0C MHCTPYMEHTAPHM 7151 CO3JJaHusl MOJEIIel TEXHOJIOTUYECKHUX MPOIIECCOB.
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3. BapuaHTbl KOH(PUTYPHUPOBAHUSA U UCII0JIb30BAHMS.

3.1. IIpocToe cepBepHOE MOAKIIOYECHHE.

B npocreiimem cinydae cuctemy OpenSCADA M0XHO CKOH(PUTYPUPOBATh B CEPBEPHOM pexuMe (puc.
3.1) s cOopa U apXMBHUPOBaHUS JaHHBIX. JlaHHAs KOH(Urypalus MO3BOJSET BBIOJIHATH CIEAYIOIINE
byHKIMY:

+  ONpPOC KOHTPOJUIEPOB;
+ ApXUMBUPOBAHNE 3HAYEHWH MapamMeTpoB;
+ 00cCIiy’)KMBaHHE KIIMEHTCKUX 3allpOCOB Ha NOJIY4YE€HUE pa3IMYHbIX JaHHBIX CEpBEPA;
- mpepocraBieHue KoHpurypannonnoro WEB-unTepdeiica;
- ynanéuHas koH@urypauus u3z cucreMbl OpenSCADA mnocpeactsom QT-unrtepdeiica wnm
JPYyTroro JOKaJIbHOTO UHTEp(deiica.
+ BTOPUYHOE PETYIUpPOBaHUE (PEryIMpPOBAHUE B BBIYUCINUTENBHBIX KOHTPOJIIEpax);
+  MOJEIUPYIOUIME, KOPPEKTUPYIOLUIME W JOMNOJHSIONIME BBIUUCICHHS B BBIYMCIUTEIBHBIX
KOHTPOJIIEPAX.

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. ly0iupoBaHHOe cepBepHOe MOAKIIOYEHHE.

JIJist  TIOBBIIIEHUS

MHOKECTBEHHOE pe3epBUpoBaHue (puc. 3.2),

HaA&KHOCTU ¢ TPOU3BOJUTEIHLHOCTH
P  KOTOPOM KOHTPOJUIEPHI

cuctema OpenSCADA nonyckaer

OJIHOI'O  OK3CMILIAApa

oTpakatoTcst B Apyrom. [Ipu ucrmonb30BaHUM MOAOOHON KOH(UTYpalM BO3MOXKHO pacIpeesieHue
Harpy3Ky OINpPOCa/BBIUMCICHUS Ha PAa3IMYHBIX CTaHUUAX. JlaHHas KOHQUryparus MO3BOJISIET BBITOJIHATH

byHKIMU:
*  ONIPOC KOHTPOJUIEPOB;
+ apXMBUPOBAHHE 3HAUCHHUH MTAPAMETPOB;

« 00CmyXMBaHHE KJIMEHTCKUX 3alIPOCOB HA MOJIyUYEHHE Pa3InYHbIX JAaHHBIX CEPBEpPa;

*  pe3epBHpOBAaHUE MTAPAMETPOB;
+ pe3epBHpPOBAHHE APXHBOB,

* paclpeneneHue Harpy3Ku OIpoca o cepBepaM;
+ mpenoctaBieHue koHpurypaunonHoro WEB unrtepdeiica;
+ BTOPUYHOE PETYIUpPOBaHUE (PEryIMPOBAHUE B BBIYUCINUTENBHBIX KOHTPOJIIEpax);

+  MOJICIIUPYIOIITHE,

KOPPCKTUPYHOIIHUE W AOIOJHAOINHUE BBIYUCICHUSA B BbIYHUCIUTCIBHBIX

KOHTPOJUJICPAX C BOSMOXHOCTBIO paCpPCACIICHUA HArpy3KH MO CEPBCpaAM.

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. JIybauposannoe cepgeproe nooxnioueHue.

3.3. ly0upoBaHHOe cepBepHOE NMOAKIIYEHHE HA O[THOM cepBepe.

YacTHpIM cilydaeM AyOJMPOBAHHOTO COEAMHEHUS SBISIETCS AYOJMPOBAHHOE COEIMHEHUE B PaMKax
oJHOrO cepBepa (puc. 3.3), T. € 3allyCK HECKOJbKUX CTAaHLMM Ha OJHOW MalllMHE C NepeKpeldBaHUEM
napameTpoB. Llenbio qaHHOM KOH(Urypanuu sSBJsETCS MOBBIINICHHE HAJAEKHOCTH U OTKAa30yCTOWYMBOCTH

cucreMbl yTéM pesepupoBanus [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. J[yonuposannoe cepseproe nookoueHue Ha 00HOM cepeepe.
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3.4. Knuenrckui nocryn nocpeacrsom Web-unrepgeiica. Mecro pyKoBOAUTEJIA.

Jns  Bu3yanuzalnMy  JJaHHBIX, COJIEP)KAIMXCS Ha CEpBEpPE, XOpPOIIMM pEIHICHUEM  SIBIISIETCS
UCIIOJIb30BaHuEe TMosib3oBaTenbckoro WEB-untepdeiica (puc. 3.4). JlaHHOe pelIeHHE IO3BOJIAET
UCTIONIb30BaTh cTaHAapTHIH WEB-Opaysep y KJIMEHTa M CIeOBATENbHO SBIAETCS HauOolee THOKHUM,
MOCKOJIbKY HE€ TPHUBSA3aHO K OAHOW miaTtdopme, T.e. SBIseTcs MHoromiaaTgopmMeHHbIM. OJHAKO 3TO
pELIEHUE MMEET CYLECTBEHHBIE HEAOCTAaTKU — ATO HEBBICOKAs IPOU3BOJAUTEIBHOCTb U HAaAEXKHOCTh. B
CBA3HM C 3TUM PEKOMEHAYETCSl MCIOJIb30BaTh JaHHBIA METOJ Ui BU3yaJlU3allUM HEKPUTUYHBIX JTaHHBIX
WIM JaHHBIX, HMEIOIIUX PE3EpPBHBIA BBICOKOHAAEKHBIN crmoco0 Buiyanuszanuu. Hampumep, Xopommm
pemieHueM OyJeT MCIIOJIb30BAHME 3TOTO METOJa Y HayaJlbCTBAa IPOMBILUIEHHBIX YCTaHOBOK, IJIE BCEr/a
CYLIECTBYET OMepaTopckasl ¢ HaAEKHBIM crocoOOM Bu3yanuzanuu. JlanHas KoHUrypamus MO3BOJISET
BBITOJIHATH CIEIyIOIUe (yHKIIH:

+ OIpPOC cepBepa Ha MPEIMET MOITYUECHHS JTaHHBIX BU3YaJIM3allUU U KOHPUTYPALIUK;

+  BU3yaJIM3alus JAaHHBIX B IOCTYITHOM JIsl HOHUMAHUS BUJIE;

« (opMHpOBaHHUE MMPOTOKOJIOB, OTYETOB;

+  MaHMUMNYJSLUA apaMeTpaMu, JOIYCKAOIIMMU U3MEHEHHE.

OpenSCADA: Cepeep cGopa n [VGﬂEngfne] -
APXMBHMPOBaHMA @ﬁ »Crg| WebVision ]
ﬁsmmrc:amlsaumﬁfsmml Sockels Web Ep‘jraep

s @ PO E Pc

Siemens
S7-400

Puc. 3.4. Knuenmcxuii docmyn nocpedcmeom Web-unmepdpetica. Mecmo pyxosooumers.

3.5. ABTOMaTH3MpPOBaHHOEe padodyee MecTO (MeCTO PYKOBOANTEJIsI/0OllepaTopa).

Jnst BU3yanu3aluu KPUTUYECKUX JAHHBIX, a TaKXKE B Cllydyae eclid TpeOyeTcsi BBHICOKOE KadecTBO U
MPOU3BOAUTENILHOCTh, MOXHO HCHOJB30BaTh BHU3yalu3alnuio Ha ocHoBe cucreMbl OpenSCADA
ckoH(urypupoBannoii ¢ GUI monynmem (puc. 3.5). JlanHas koHdurypamusi IMO3BOJISET BBIMOJIHATH
cnenyromue QyHKIUH:

+ ONpOC cepBepa Ha MpeaIMeT OOHOBIIEHUS TEKYIIUX 3HAUECHUH;

+  BH3YaJH3aIus ONMPOIICHHBIX JaHHBIX B JOCTYITHOM JJisl IOHUMAaHUS BUJE,
+ (opMHPOBaHHE MTPOTOKOJIOB M OTYETOB;

+  MaHUNYJSIUS TapaMeTpaMH, I[OHYCKaIOHII/IMI/I W3MEHEHUS.

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 (mMecmo pyKogooumesi/onepamopa)
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3.6. APM c cepBepoM cOopa M apXMBHMPOBAHUSA HA OHOM MalIMHe (MECTO OneparTopa,
MoaeJb ...).

[TonHOyHKIIMOHATIBHASL KIIMEHT-CEpBEpHasi KOH(Urypauus Ha oxHOW MamuHe (puc. 3.6) MoXeT
HCIIOJIB30BAThCS JJI NOBBIIIECHUS HAAEKHOCTA CUCTEMBI B IIEJIOM ITyTEM 3aIlyCKa KIMEHTa U CEpBEpa B
pasHbIX npoueccax. JlaHHas KoH(purypanus no3posser 0e3 MOCIEeICTBHM JUIsl cepBepa OCTaHABIMBAThH
KJIMEHT ¥ BBITIOJHATH C HUM pa3indHble npoduiakTuyeckre padboTel. PekoMeHIyeTcs A UCTIOIb30BaHMS
Ha CTaHIUAX oIeparopa MyTEM YCTAaHOBKHM JBYX MAIllMH COBMELIAIOUIMX B ce0e CTaHLMHU oleparopa u
pe3epBUPOBaHHbIN cepBep. JlaHHas KOHGUrypalys 03BOJISET BBIIOIHATE CleAYIOMNe QYyHKINU:

OIPOC KOHTPOJLICPOB;

O6CJ'Iy>KI/IBaHI/I€ KIIMCHTCKUX 3aIlIPpOCOB;

BU3YyaJIn3alus;

BbIJlaya yIpaBJISIONIUX BO3ICUCTBUN;

reHepanus IpoTOKOJIOB U OTYETOB;
BTOPUYHOE PETYJIUPOBAHNUE;

MOJICTIUPYIOIINE, KOPPEKTUPYIOUINE W JOMOJHUTENbHBIE BBIUMCICHHUS B BBIYUCIUTEIBHBIX
KOHTpOJIJIEPAX;
cOop U BU3yanuzaus HHPOpMaIMH 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, Mooeis ...)
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3.7. IIpocreiiliee cMemIaHHOE MOAKJIIOYEeHHEe (MO1e/Ib, 1eMOHCTPALIUA,
KOHpuryparop ...).

CMmemaHHoe TMOJKIIOYEHHE CcoBMellaeT (QyHKIUM cepBepa M KiaueHTa (puc. 3.7). Moxer
UCTIOJIb30BaThCS Il TECTOBBIX, AEMOHCTPALMOHHBIX (DYHKIMA, a TakKe Ui MPEeIOCTaBICHUs MOJETeH
TEXHOJIOTHUECKUX IPOLECCOB KaK eAMHOe Lenoe. B 3ToM pexuMe MOTryT BBIIOJHATHCS CIEIYHOLIHE

byHKIMNU:

OTPOC KOHTPOJUIEPOB;
o0CITy’)KMBaHUE KIMEHTCKUX 3allPOCOB;

BHU3yaJIU3aIlus;

BbIIaua YIPABJIAIOIIUX BO3ACHCTBU;

reHepalys IPOTOKOJIOB U OTYETOB;

BTOPUYHOE PETYIUPOBAHUE;

MOJEIIUPYIONINE, KOPPEKTUPYIOIIME U JOMOJHSIOIIME BBIYMCICHUS B BBIYMCIUTEIbHBIX

KOHTpOJUIEePaXx;

cOop W BH3yanu3auus TeKkyued HHQOpMalMM O MEepCOHAIbHOM KOMIIBIOTEPE, CepBepe,

MOJEIH ... ;

KoH(purypamus 6a3 JaHHBIX, TOIKIIOYCHUA | 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. I[lpocmetiwee cmewiannoe nooxurouerue (Mooeib, 0eMOHCmMpayus, Konguasypamop ...)
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3.8. YcroiuuBas, pacupeneaéHHass KOHQUIypauus.

JlanHast KOHQUTypaIus sBISETCS OJHUM W3 BAapUAHTOB YCTOWYMBOTO/HANEKHOTO COCAMHEHHUS (PHC.
3.8). YCTOHYMBOCTh AOCTUTACTCS yTEM pacrpeesieHus GyHKIUN T10:
+ CcepBepaM ompoca;
* ILEHTPATHHOMY CEPBEPY apXUBHUPOBAHUS U 0OCTYKUBAHUS KIIMEHTCKHUX 3alPOCOB;
+ knueHtam: APMb1 1 WEB-knueHTsl.

¢ =

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

- Aps

PC

Siemens Diamond

S7-400

ATH400-128

Puc. 3.8. Yemortiuusas, pacnpedenénnas xongueypayus

Cepgep ompoca koHpurypupyercst Ha ocHoBe cuctembl OpenSCADA u mpencraBiseT co0oil 3amady
(rpymimy 3amad), 3aHUMAIOIIMXCS OMPOCOM KOHTposuiepa (TPymnmbl KOHTPOJUIEPOB OJHOTO THIIA).
[Tomy4yeHHble 3HA4YEHHS [JOCTYIHBI LIEHTPAIBHOMY CEpBepy depe3 000 TpaHCHOPT, MOIJEpKKa
KOTOPOTO J00aBJsieTcss MyTEM TOAKIIOYCHHS COOTBETCTBYIOIIETO MOIYJsl TpaHcropTa. s CHYDKEHWUs
YacTOTHl OMpPOCAa W BEIMYUHBI CETEBOro Tpaduka, CepBep OMpoca MOXKET OCHAIIATHCA HEOOIBIIUM
apxuBoM 3HaueHui. KoHpurypauus cepsepa onpoca XpaHuTcs B 0JJTHOM 13 1ocTynHbIX B/I.

LlenTpanbHbIl cepBep apXUBUPOBAHUS U OOCITY)KMBAHHS KIMEHTCKUX 3aIPOCOB BBIMOJIHAET (QYHKIHIO
[EHTpaTN30BaHHOTO cOopa M 00pabOTKM MapamMeTpoB CEpPBEPOB ompoca W ux 3HaueHui. Jloctym K
cepBepaM  ompoca  BBHIMIOJHAETCS  TOCPEACTBOM  omHoro w3  jgoctymabix B OpenSCADA
TPAHCIIOPTOBHIIPOTOKOIIOB (Ha mpumepe 3To SGA). [l npenocTaBiieHus eAMHOTo uHTepderica J0cTymna K
rapamMeTpaM M KOHTPOJUIEpaM MCIOJIB3YETCS MOAYJb Transporter, KOTOPBIA OTPa)kaeT JaHHbIE CEPBEPOB
ONpoca Ha CTPYKTYPY JIOKAJIbHBIX [TAPaMETPOB.

I[JI?I BBITIOJIHCHUSA BHYTPCHHUX BBIYUCIICHUN U JOMOJIHUTCIIBHOI'O aHalin3a MmapaMCTpOB UCIIOJB3YHOTCA
BBIYUCIIUTCIIbHBIC KOHTPOJIJICPHI.

I[J'ISI PAa3HOCTOPOHHETO U FHY60KOF O apXUBUPOBAHUA UCTIOJIB3YIOTCA PA3JIMYHBIC MOAYJIN apXUBOB.

s moctyna KIIMEHTOB K cepBepy Hcnodib3ytoTcs goctynubie 1t OpenSCADA ceteBbie TpaHCIIOPTHI,
Ha npumepe — 310 Sockets, 1 TpaHCHIOPTHbBIE MPOTOKOJBI, Ha puMepe — 3To npotokoia OpenSCADA
"SelfSystem".
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Kondurypauus neHTpalibHOTO cepBepa XpaHUTCs B 0JHOU 13 noctynHbix b/l (Ha mpumepe 3To ceTeBast
CYBJ MySQL).

Hns  mpenocraBnenus moib3oBarenbckoro WEB-unTepdetica wucnonp3yercs moayiab  WebCfg
IIOCPEACTBOM TpaHcnopTHOro nporokona "HTTP".

Paznmuunbie xaueHThl B ux uncie APM u WEB-kIueHTBI BBITIONHSIOTCS HA OTIEIBHBIX MalldHAX B
HeoOxoauMoM koiudectBe. APM peammsyercs Ha ocHoBe cuctembl OpenSCADA. B ero ¢yHkiuun
BXOJUT OIPOC 3HAUYEHUN MapaMEeTpoOB M3 LEHTPAJIBHOIO cepBepa W uX Busyanuzauus Ha GUI
untepdeiice(ax). s momydeHuss mapamerpoB B APM Takke HCHONIB3YETCS MOIYJIb OTPaXKEHUS
yaan€HHsIX napameTpoB Transporter. [ mpenocTaBieHusl JOCTyNa K apXMBaM MOYKET HCIOJIb30BaThCs
Monysb apxuBa cereBoro tumna. Kondurypauus APM moxeT XxpaHuThCsl B 0AHOM U3 noctynHbix B/ (B
npumepe 310 cereBas CVYDBJ[ MySQL, pacnonokeHHas Ha MallMHE LEHTPaJIbHOIO CepBeEpa
apXUBUPOBAHUSA).
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4. Kondurypauusi ¥ HACTPOMKA CUCTEMBI.

Kak moxxHo Buzets B pazzene Boie, OpenSCADA mpenocTaBiseT BO3MOKHOCTh KOHPUTYpALIUU ISt
WCIIOJIHEHHSI B pa3lWyHBIX poyiax. [logmepka 5TOH BO3MOXKHOCTH OOECIIEUMBACTCS PAa3BUTHIMU
MEXaHU3MaMH KOH(QUTypaluu W XpaHeHUS KOH(PUTYPAMOHHBIX MAaHHBIX. JlaHHBIA pa3ien COIep>KUT
OMHMCAHUE ATUX MEXaHU3MOB, MPU3BAHHOE JIaTh MPEJCTaBICHUE O THOKOCTH M Pa3HOOOpa3uH, MO3BOJIUB
TeM caMbIM ucnonb30oBaTh OpenSCADA nHa 100%.

[Tpu onMcanny MeXaHU3MOB KOH(UTYpPAIIMH U CIIOCOOOB €€ XpaHEeHHUsI B 3TOM paszeinie OyAeT aenaTbes
yIOp Ha OMNUCaHHE OOIIECHCTEMHBIX MeXaHH3MOB. OcoOeHHOCTH KOH(MUIYypaluu M HCIOJIb30BAHUS
monyieit nmojacucreM OpenSCADA npenocTaBiisitoTcsi B COOCTBEHHOM JTOKyMEHTAIIMU MOJTYJIEH.

B OpenSCADA wucnons3yercss (OpMaau30BaHHBIA IMOAXOJ K OINUCAHUIO KOH(UTYPAIIMOHHBIX
uHTepdercoB, ocCHOBaHHBIM Ha s3bike XML. dakTHvyeckn 0COOCHHOCTH KOH(PUTYpaIMd KOMITOHEHTA
CUCTEMBI MPEAOCTABIISIETCS CaMUM KOMIIOHEHTOM, IIPOHU3bIBAsi TEM CAMBIM BCIO CUCTEMY, KaK HEpBHas
cucrema opranm3ma. B tepmuaax OpenSCADA 310 HaswiBaetcst uatepdeiicom kontposiss OpenSCADA
(Control interface). Ha ocHoBe wunrepdeiica KOHTpoist (GOpMHUPYIOTCS TpaduuecKkue HUHTEpPPench
KoHuUrypauuu nois3oBatens nocpeactsoM moxayner OpenSCADA. Takol moaxoa uMeeT cienyolne
Ba)KHBIC TIPEUMYIIIECTBA:

+  Macmrabupyemocts. MOXHO MOJKIIOYATh TOJIBKO HY)KHBIE MOIYJIH KOH(UTYPUPOBAHUS WU
BOOOIIIE€ UCITIOJIb30BATh TOJBKO YJAIEHHbIE MEXaHU3MBI.

- HckmoyeHnne HEOOXOIUMOCTH OOHOBIEHUS KOHPUTYpAaTOpOB C J00AaBICHHEM HOBOTO
MOy s/PYHKIIMK, a TakKe HCKIIOYeHHe 'pacnmyxaHus' KoH(Urypatopa, 00eCledynBaroIIero
MOJICPXKKY BCEH UCTOPUHU yXKe HEHYXKHBIX U YCTapEeBIIMX MOAYJIEH/DyHKINH.

« Tlpocrorta co3manus rpadpudecknx nHTEpPEiicOB KOHGUTYpAIUN HA PA3IMIHON OCHOBE 3a CUET
4&€TKON (hOPMATU30BAHOCTH.

- IlpemocraBnsiercs BO3MOXKHOCTh JMHAMHYECKOW KOH(MUTYpaluu, T.e. KOH(OUTYPAIIUI0 MOKHO
BBINIOJHATh HEMOCPEACTBEHHO IMpH paboTe CHUCTEeMBbl Kak JIOKaIbHO, TakK M  YHaJIEHHO,
HENOCPEACTBEHHO KOHTPOJIUPYS PE3YIIbTaT.

- Ilpocras u neneBas paciIupsieMOCTh KOH(PUIypalMOHHOro HHTepdeiica, myTéM a00aBiIeHUS
noneil KOHpUTypallMd Ha S3bIKE OMHUcaHus WHTepdelca yrnpaBieHHs TOJBKO B KOMIIOHEHTaX,
3TOTO TPEOYIOIINX.

B OpenSCADA yxe npenocTaBisieTcsi TpU MOAYJIsI KOHPUTYpAIlMU Ha pa3HONW OCHOBE BH3yallU3allvH.
OTMeTUM HX M UX BO3MOKHOCTH KOH(UTYpaIUH:

- Moayns  koHpurypamum ~Ha ~ OmOnmoteke — rpaguueckoro  mHTepdeiica  QT(E]
http://www.trolltech.com/qt) — UL.QTCfg. IIpenocrasnser pa3BuThiii uHTEpdeiic koHpurypanum,
MO3BOJISIOIIMI YIPABJATh KaK JIOKAJIbHOM CTAHIMEN, TaK U YAAIEHHBIMU CTAaHUUSIMU B JIOKAITBHOM
1 T1100anbHOM CEeTsIX, BKII0Yas 6€30MacHOe COeIMHEHUE.
- Monyns koH(puryparuu Ha ocHoBe amHamudeckux WEB-texnonormit (DHTML) —
UL WebCfgD. IlpenocraBmisieT pa3BuThiii nHTEpdEiHc KOHPUTYpAIUH, MO3BOJISIONUNA YIPABISITH
KaK JIOKAJIbHOUM CTaHIMel cepBepa, Tak U YHAANEHHBIMH CTAHIMSIMH B JIOKAJIbHOW M TJI0OATBHOM
ceTsiX, BKIoyas pabory 1o Oe3zomacHoMy coeAauHeHHo. KilMeHTCkoe  MOJKIHYeHHe
OCyIIeCTBIsIETCS ocpeicTBOM 00biyHOTO0 Web-Opaysepa.
« Moayne xoH(puUTryparuu Ha ocHOBe cTarnyeckux WEB-texnonormii (XHTML) — UL WebCfg.
[IpenocraBnser nocTaTouHbI HHTEpdeiic KOHPUTYpalUU, MO3BOJSIOUINN yIPaBIsATh JOKAIBHOM
CTaHIUeH cepBepa nocpeacTsoM oOsryHOTO Web-Opaysepa.

3HaueHuss KoH(UrypaluH, H3MEHEHHbIE B KOH(pUTrypaTopax, a Takke OOJIBIIMHCTBO JaHHBIX
coxpanstorcess B 0azax manHbix (B/I). YuumtsiBas momynbHocTh moacuctemsl "B/, umu Moryt ObITH
paznuunbie BJI. [Ipuuém npenocTaBisieTcs BO3MOXHOCTh XpaHeHus pasHbix yactelt OpenSCADA kak B
pasueix bJl onHoro tTuna, Tak v B b/l pa3HbeIX TUMOB.

Kpowme B/l nanHbie 0 KOH(MUTYpAIllUK MOTYT COJepKaThesi B KoHpUryparuonHom ¢aitne OpenSCADA,
a TaKXKe TMepeaaBaThbCsl MOCPEACTBOM IapaMeTpOB KOMaHIHOM cTpoku Tmipu BbizoBe OpenSCADA.
CoxpaHenue KoHUrypaluu B KOH(pUTypallmoHHOM daiine ocymecTtBisercs Ha paBHe ¢ BJl. TunoBbiM
uMeHeM  KoH¢urypauuonHoro  ¢aiina  OpenSCADA  sBnsercs  /etc/oscada.xml.  dopwmar
KOH(QUTypalMOHHOTO (aiisia 1 napaMeTpbl KOMaHIHON CTPOKHU PACCMOTPUM B OTIEIILHOM pasfelie.
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http://wiki.oscada.org/Doc/WebCfg?v=11q9
http://wiki.oscada.org/Doc/WebCfgD?v=g9v
http://wiki.oscada.org/Doc/QTCfg?v=189s
http://www.trolltech.com/qt
http://www.trolltech.com/qt

MHuorue HacTpoiiku W KoHpurypaius o0bekToB OpenSCADA, KOTOpbIE HCIONHSIOTCS WIH YXKE
BKIIIOUEHBI, HE TMPHUMEHSIOTCS Cpa3y-)K€ 110 BHECEHHIO W3MEHEHHUH, TIOCKOJIbKY KOH(PUTypalus
YUTAETCS/TIPUMEHSETCSI OOBIYHO TOJIPKO MPHU BKIIOUYCHUH WM 3amycke. CleaoBaTeNbHO i TPUMEHEHUS
W3MEHEHUH, B TaKWX CIy4asX, JOCTaTOYHO BKJIIOYHMTH/BBIKIIOUYUTh BKIIOYEHHBIH OOBEKT WU
Mepe3ayCTUTh UCTIOHSFOIIUNACS — OCTAaHOBUTH/3aITyCTHTb.

Hanpuelimee paccmorpenue koHpurypamuu OpenSCADA  OyneT mNpoW3BOAUTHCS Ha OCHOBE
unrepdeiica koupuryparopa UL.QTCfg, ogHako npuHIKIIBI pabOThl OyIyT HOTHOCTHIO COOTBETCTBOBATH
U OCTaJlbHBIM KOH(puryparopam Ojaromapsi OOIIHOCTH B HCIIOJB3yeMOM HHTepderice KOHTPOJS
OpenSCADA.

Paccmorpenne HaunéM ¢ KoHurypauuu cucteMHbix napamerpoB OpenSCADA, kortopas
pasmenaercs B TpEX BKJIAJAKaX KOPHEBOW CTPaHMIIbl CTAaHIIUU:

- Bxnanka "CraHmms" coaepXuT OCHOBHBIE HMH(OpPMAIMOHHBIE W KOH(QUTYpPAIIMOHHBIE IIOJIS

craHuuu, puc.4a. [lepeuncinm npeaocTapisieMble MO U IPOKOMMEHTUPYEM HX:
« ID — copepxur wuHbOpManMIO 00 UACHTUPHUKATOPE CTAHLUMHU. YKa3bIBaeTcs
rapamMeTpoM KOMaHJHOW cTpoku --Station. [Ipm 3arpyske HIIETCS COOTBETCTBYIOLIUI
UACHTU(QUKATOPY CTAaHIMU pa3len B KoHpurypaumoHHoMm ailne u, eciu He
00HapyKUBAETCSI, TO UCIIOJIb3YETCS IEPBBIN JOCTYITHBIN.
«  Uwmsa cmanyuu — ykas3bIBaeT JOKaJIM30BaHHOE UMl CTAHIIMU.
« Ilpocpamma — conepxur uHpopManuio 00 wuMeHH mnporpammbl. OOBIYHO 3TO
OpenSCADA unu ums ocHoBanHoro Ha OpenSCADA pemienust.
Bepcus — conepxuT UH(OPMAIIHIO O TEKYIIEH BEPCUHU MPOrPaAMMBI.

« HUma xocma — coaepkUT MH(POPMALMIO O MMEHU MalllMHbl, HA KOTOPOH 3amylieHa
CTaHIIMSL.
«  CucmemHvlii nonvzosamenb — CONEPKUT WHPOPMAIMIO O TOJIB30BATENE, OT UMEHHU

KOTOpOro BhINoIHAETCS iporpamma B cucreme (OC).

+  Onepayuonnas cucmema — coaepxut uHpopmaimio o umenu u Bepcun OC, sape OC,
Ha KOTOPOW MCHOJHSETCS MporpaMmma.

« Yacmoma (MI[y) — comepXuT MHPOPMALMIO O YacTOTE LEHTPAIBHOIO MPOLECccopa,
KOTOpBIM HCIIOJIHSETCS Mporpamma. 3Hau€HUE 4YacToThl mposepsercs pa3 B 10 cexyHn u
MO3BOJISIET OTCIIE)KUBATh €€ U3MEHEHUE, HallpUMep, MEXaHU3MaMHU YIIPABICHUS TUTaHUEM.

« Paspewenue uacoe peanvhoco epemenu (Mc) — COACPKUT HHGPOPMAIHIO O
BO3MOXHOCTH WM  pa3pemieHnd 4acoB peanbHoro BpemeHun OC. Ilo3Bosser
COPUEHTHPOBATHCSI € MHUHUMAJIBHBIM HHTEPBAJIOM BpPEMEHM IEPUOJUYECKHX 3ajad,
HanpuMmep, U1 3a1a4 cOopa JaHHbBIX.

+  Buympenmusa kooupoexka — COIEPKUT WH(GOPMAIIUIO O KOJUPOBKE, B KOTOPOI XpaHATCS
TEKCTOBBIE COOOIIEHNSI BHYTPU IPOrPAMMBI.

«  Koundhueypayuonnwiii paiin — conepxut uHGopManuo o KOHGUTYpallmOHHOM daiiie,
UCTOJIb3yEeMOM MPOTpaMMOii. Y cTaHaBIMBAETCS MapaMeTpOM KOMaHAHOM cTpokH --Config.

«  Pabouas oupexmopus — yka3piBaeT Ha pabo4yr0 TUPEKTOpHIO cTaHIMU. cnonb3yercs
B OTHOCUTENBHON ajpecanuu oOBEKTOB Ha ¢ailioBoil cucreme, Hampumep, ¢aitnoB B/l
JlomyckaeT M3MeHEHUE IMO0JIb30BaTENEM JJIsi COXPaHEHUs JAaHHBIX cucTeMbl B Apyryio B/l
[Ipu >TOM 3HAUeHHE 3TOTO Mo He coxpaHsercs B bJl, a MoxkeT ObITh U3MEHEHO TOJBKO B
cexuu "WorkDB" xondurypannonnoro ¢aiina.

Hupexmopus uxoHox — yKa3bIBaeT Ha TUPEKTOPHIO, COJACPIKAIILYI0 UKOHKH MPOTPAMMBI.
Ecnu B nepeBe HaBuramuu KoH(pUTypaTopa OTCYTCTBYIOT MKOHKH, TO BBl HempaBUIBHO
yKa3aju 3Ha4€HHE ATOrO MOJIs.

«  Jlupexmopus mooyneti — yka3blBaeT Ha aupekroputo moayineit ains OpenSCADA. Ecnu
3HaYEHUE OTOr0 TMOJISI HEKOPPEKTHO, TO IpH 3amycke Bbl He yBUAWTE HHUKaKOIO
rpaduyeckoro mHTepdeiica, a TOIbKO MH(OPMALMIO B KOHCOJIU O KOPPEKTHOM 3aIlyCKe
sanpa OpenSCADA.

« Pabouas B/ — yxa3piBaeT Ha pabouyro 0a3y manneix (b/]), a umenno nHa B/,
HCIOJIb3YEMYIO JUIsl XPAHEHHUs OCHOBHBIX JAHHBIX IPOrpamMMmbl. M3MEHEHHME 3TOro mosst
OTMEYaeT BCE OOBEKTHI MPOrpaMMbl KaK MOAU(PUIMPOBAHHBIE, YTO MO3BOJISIET COXPAHUTh
WJIY 3arpy3UTh JaHHBIE CTAHIIMHU U3 YKa3aHHOW ocHOBHOMU B/I.
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- Coxpanams cucmemy npu 6vixo0e — YKa3bIBaeT Ha HEOOXOIUMOCTb COXpPaHEHUS
M3MEHEHHBIX JaHHBIX MPH 3aBEPILICHUH PabOThI.

« Ilepuoo coxparnenus cucmemsbl — yKa3bIBa€T Ha NMEPUOJUUYHOCTh B CEKYHJIaX, C KOTOPOIl
COXPaHATh U3MEHEHHbIE JaHHbIE CTAHIINU.

« A3biIk — yKa3blBa€T Ha S3bIK COOOIIEHUH MporpaMMbl. M3MeHeHHe 3TOro mojs
JIOTTYCTUMO, OJTHAKO MIPUBOJUT K U3MEHEHUIO SI3bIKa COOOLIECHHM TONbKO 715 uHTepdeiica u
IUHAMHAYECKUX COOOIIEHHUH!

« bazosvili A3bIK MEKCMOBLIX NepeMeHHbIX — WCIONb3YeTCs Ui BKIIIOUEHUS peKuMa
MOJIEP)KKH  MHOTOSI3BIKOBBIX TEKCTOBBIX IEPEMEHHBIX IyTEM YKa3aHUS HEMYCTOro
0a30BoOro s3pika. 3HaueHHE 0a30BOr0 S3bIKa BHIOMPAETCS U3 CIUCKA JBYXCHMBOJBHBIX
KOJZIOB SI3BIKOB, OOBIYHO TOJBKO TEKYIIMHA u 0a30BbI s3bIkM B crucke. [lamee st
TEKCTOBBIX TIEPEMEHHBIX Ha He0a30BOM s3bike B Tabimmmax bJ[ OynyT co3maBaThes
OTJeNbHbIE KOJOHKH. [10/1 TEKCTOBBIMM NMEPEMEHHBIMH TOJIPa3yMEBAIOTCSl BCE TEKCTOBHIE
1oJisi KoH(Uryparopa, KOTOpble MOTYT OBITh IEpEeBEICHBI Ha IPYroi si3bIK. Yucna u apyrue
CHMBOJIbHBIE 3HAYCHHUS K UX YHCITY HE OTHOCSTCS M HE TICPEBOISATCA.

«  Coobwenus: — pazfel TPYyNIbl TapaMeTPOB, YINPABIAIONNX paboToON ¢ COOOLIEHUSIMU
CTaHIUU:
«  Haumenvwuii yposenb: — yKa3blBa€T Ha YpPOBEHb COOOIICHWH, HayWMHAs C

KOTOPOTO HEoOXoauMo ux oOpabareiBaTh. COOOIIEHUS HIDKE 3TOTO YPOBHS OyayT
urHopupoBaThcsi. HeoOxommmo, Hampumep, JUIsi HCKIIOYEHHS W3 00pabOTKH
OTIAJ0YHBIX cOOOIIeHMI ypoBHS (.
« B cucmemnviii nocep(syslog) — yka3piBaeT Ha HEOOXOJMMOCTb HAINpaBIICHUS
coolIeHuit B cucTeMHblil jorep, mexaHusm OC mig paboThl € COOOIICHUSIMU
cuctembl u [10. [lpu BKIFOYEHWH 3TOTO Mapamerpa TMOSBISETCS BO3MOKHOCTH
YIOPABJIATH U KOHTpoaupoBaTh coodmenus OpenSCADA mexanuzmamu OC.
« Ha cmanoapmmuuiii evixod(stdout) — yKa3pIBaeT Ha HCIOJIH30BAaHHE B KA4eCTBE
BBIBOJIa COOOIIEHHUS CTAHJAPTHOTO MEXaHWU3MBI BBIBOJA B KOHCOJIb. BBIKITIOUCHHE
ATOrO CBOMCTBA MCKJIIOYHUT BECh BBIBOJ B KOHCOJIb, €CJIM HE YKa3aH CIEAYIOIIHMA
napamerp.
« Ha cmanoapmuwiii 661x00 owubox(stderr) — yKa3pIBaeT Ha HUCIOJIb30BAaHUE B
KaueCTBE BBIBOJ/IA COOOIIEHUS CTAaHAAPTHOTO MEXaHU3MbI BHIBOJA OIIMOOK, OOBIYHO
TOK€ HAIPaBJISAETCS B KOHCOJIb.
+ B apxus — yka3plBaeT Ha HEOOXOAMMOCTh BBIBOJA COOOIICHHWI B apXuB
coobmenuit OpenSCADA. OTtoT mapameTp OOBIYHO BKIIFOYEH, a €0 BBIKIIOUCHHUE
MPUBOIUT K (PaKTUUECKOMY OTKIFOUCHHUIO apXUBUPOBAHUS COOOIIEHUH Ha CTAHIUU.
- Brmanka "IlogcucreMbl" COOEPKUT CIHCOK TOJCUCTEM (puc.4b) W TMO3BOJISIET BBHITIOIHSTH
MpsIMbIE IEPEXO0/Ibl K HUM C TIOMOIIbIO KOHTEKCTHOTO MEHIO.
- Brimagka "3amaun" comepkuT TaONMIly CO CIOMCKOM 33a1a4 OTKPBITBIX Pa3IHYHBIMH
kommoHeHTaMu OpenSCADA (puc.4c). 13 Tabauiisl MOKHO MOTYYUT PA3IUIHYI0 HHPOPMAIIHIO O
3aJla4yax, a Tak’ke Ha3HAYMTH Mpolieccopa AJis 3a7a4, Ha MHOTOIIPOLIECCOPHBIX CUCTEMAX.
- Bxnanka "Ilomomp" cOaepKUT KpaTKyIO MOMOINb JUIsl JaHHOW cTpaHuisl, puc.4d. B manHoM
cllydae 9TO JOCTYIHBIE MapaMeTpbl KOMaHAHON CTPOKU U TMOJSI KOHPUTypalmoHHOTro (aiina s
JTAHHOW CTPaHMUIIbI.

Jns Momudukamuy mojeld 3TOH CTpaHHIBI MOTYT IOTPeOOBAaThCS MpaBa NPUBHICTHPOBAHHOTO
nonb3oBarend. [lomyuuTh Takue mpaBa MOXHO, BKJIIOYMB Ballero IOJIb30BaTeNsl B TPYIIy
cyrepnoib3oBaTels "root", Wiy, BOMIA HAa CTAHLIMIO OT UMEHHU CYyIepHojb3oBaTens "root".

HyxxHO OTMETHTH emé OuH BaKHBI MOMEHT: MOJsl UACHTU(UKATOPOB Beex 00bekToB OpenSCADA
HEJOMYCTUMBI ISl TPSMOTO PEAAKTHPOBAHUS, IMOCKOJBKY SIBIISIOTCS KIIOYOM JJISI XPAaHEHUS JTaHHBIX
00bekTOB B b/l. OnHaKO MOMEHATh HACHTU(UKATOP 00BEKTa MOXHO C IIOMOIIBEO KOMaH/IbI IEpeHoca U
nocneayromieit BctaBku oowekra (Cut->Paste) B koHduryparope.
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Puc. 4a. Bkraoka "Cmanyus" xopnesoii cmpanuyvl KoHghuzypayuu cucmemsi.
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5 @ Aeno cranuns e OpenSCADA cmaHyuna: "fJemo cmaHyua”
'ﬁ Bastl RaHHb:
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5} TpaHenopTe
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@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 ]
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Eﬁf) EesonacHocTe CTaHuna MogcHeTeme I Japaun | Momaws ]
5} TpaHenopTw
@ TpaHcnopTHeE npoToko MopcHeTeMb:
= J CHop naHHwx Basw gaHHwX
=l Modyme: BesonacHocTe
Wnws HCTOYHWEDE A, TpaHcnopTel
ModBus TpaHeNopTHEE NpOTOEONR
DCON knnenT Chop AaHHBX
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Puc. 4b. Bxnaoka "lloocucmemol” kopHegoli cmpanuybl Konpuaypayuu cucmembsi.

OpenSCADA QTCfg: lemo cTaHuua

®ain  Pepaktupoeanwe  Bug  Momows  QTStarter
88000==140 2060 @
MmA
- @) [emo cTaHuuA e OpenSCADA cmaHuus: "[JeMo cmaHuua"
=5 B33l JaHHeIX
{/ BeaonacHocTs Craiuns | Mogcucremsl | 3agaym | Mowmows |
i TpancnopTel
@ TpaHcnopTHeIE NpOTOKD 3anauu:
J,' :;X:F’Eja””""‘ | MyTs | MoTok | TID | : Cratye %
@ CneunansHbie 1_sub_Archwe.mod_FSArch.vaI_1h : 2940086672 | 7610 |MocnegHui: 23-02-2012 08:47:00. Harpyaka 0.0% (0.7
I!I Monb30BaTENLCKWE MHT 2 [sub_Archive.mod_FSArchval_1m 2931678064 7611 | MocnegHwi: 23-02-2012 08:47:00. Harpyaka 0.0% (0.6
. goi“p“”e”“e MoAynAmMu Zsub_Archive.mod_FSArch.va|_1s 2923280456 | 7612  Mocneguuiv 23-02-2012 08:47:00. Harpyska 0.1% (33,
8 Loop S5L 4 |sub_Archivevals 205[843888 (7615 |MocnegHuit: 23-02-2012 08:47:53. Harpyaka 0.2% (1.56:
T0LPS141 5 |sub_DAQ.mod_BlockCalc.cntr_AnastitoZnode 2914900848 | 7620 |MocnegHuit: 23-02-2012 08:47:53. Harpyaka 12.9% (1.
6 |sub_DAQ.mod_BlockCale entr_AnastitoZnode_entr | 2948455280 | 7621 | Mocnemuuii 23-02-2012 08:47:53 Harpyska 0.0% (32,
?_ sub_DAQ.mod_BlockCalc.cntr_kKM101 2889735024 | 7622 |MocnedHui: 23-02-2012 08:47:53. Harpyaka 12.4% (0.
g | sub_DAQ.mod_BlockCale entr K102 2881346416 | 7623 | Mocnemnuiv 23-02-2012 08:47-53. Harpyaka 12.0% (1°
9_sub_DAQ.mod_BIockCaIc.cntr_KI'u'H02cntr 2872957808 | 7624 |MocnedHui: 23-02-2012 08:47:53. Harpy3ka 0.0% (42}
ﬁ sub_DAQ.mod_BlockCalc.cntr_KM201 2864569200 (7625 |MocnenHuid: 23-02-2012 08:47:53. Harpy3ka 12.4% (0.4
T sub_DAQ.mod_BlockCalc.cntr_KM301 2856180592 | 7626 |MocnenHui: 23-02-2012 08:47:53. Harpy3ka 13.2% (0.4
ESub_DAQ.mod_BIockCaIc.cntr_KM302 2847791984 (7627 |MocnenHuid: 23-02-2012 08:47:53. Harpy3ka 9.1% (1.0:
ESub_DAQ.mod_BIockCaIc.cntr_KM202 2839403376 (7628 |MocnenHuid: 23-02-2012 08:47:53. Harpy3ka 8.2% (1.11
HSub_DAQ.mod_JavaLikeCaIc.cr‘ltr_preScr 2831014768 | 7629 |MocnenHuid: 23-02-2012 08:47:53. Harpy3ka 0.0% (32,7
ESub_DAQ.mod_LogicLe\tcntr_experiment 2822626160 7630 |MocnegHui: 23-02-2012 08:47:53. Harpyaka U.1%(0.?
14 iy [«]r] | | R
l

Puc. 4c. Bxnaoka "3aoauu"” kopnesoti cmpanuyvl KoHuaypayuu cucmembl.
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%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 "llomows " kopresoti cmpanuybl Kon@ueypayuu cucmembl.

[Tpn paccMOTpeHUH CTpaHUIl KOHPHUTYPAIIH MOTYJTbHBIX TOACHUCTEM OyIyT ONMMCAHBI OOIIHE A BCEX
Moayiei cBoiicTBa. OIHAKO HY)XHO OTMETHTb, 4YTO KaXJIblii MOIYyJdb MOXET IPEIOCTaBIATh Kak
JIOTIOJTHUTEIbHBIC BKIIAJKH, TaK W OTACIbHBIC TOJS I KOHPUTYpanmuu COOCTBEHHBIX OCOOCHHOCTEH
(YHKIMOHUPOBAHUS JUIsl CTPaHUI], OOBEKTHI KOTOPBIX HacienyroTcss MomynsaMu. OO0 OCOOEHHOCTSIX U
JOITIOJIHCHHUAX MOI[y.]'ICI\/'I MOXHO O3HAKOMUTBHCA B OTI[CHBHOﬁ AOKYMCHTAIIMN HA HUX.
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4.1. Iloacucrema "bBJ/1"

[Toacucrema sBiseTCSI MOAYIBHOM U COAEPKUT UEPAPXHUIO 0OBEKTOB M300pakEHHYI0 Ha puc.4.la. [lns
KOH(HUrypamuu IMOACUCTEMBI TPEAYCMOTpPeHa KopHeBas crpaHuiia mnojacucreMbl "BJ1", comepikaras

Biaaku "Monymu" u "Ilomomp". Bkiagka

"Monynu" (puc.4.1b) comepXuT CHOUCOK MOIynel

noacuctemsl "BJI", moctymubix Ha cranuuu. Bxmagka "Ilomomip" comepKHT KpaTKyK TOMOIIMb IS

JaHHOM CTpaHUIIBL.

noTpedoBaThCs  TpaBa

N

Jlnst  MomuduKanuu  TOJEH  CTpaHWI] JTOH  TMOJICHUCTEMBI  MOTYT
MPUBUJIETMPOBAHHOTO MOJIH30BATENS WIHM BKIIIOUEHHUE BAILEro Moib3oBarens 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. Bxnaoka "Mooyau" kopnegoti cmpanuywl noocucmemsi "BJ[".
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Kaxasiit mogyns noacucremsl "BJ[" npenocTtaBiser KOHPUTypalMOHHYIO CTpaHully ¢ Bkiajakam "BJ["

u "[lomomp". Bxnaaka "BJ1" (puc.4.1c) conepxur crmucok bJl, 3aperucTpupoBaHHBIX B MOIYJe U (IIaKOK
IpHU3HaKa MOJIHOTO ynaneHus bJl mpu BBIOJHEHUM KOMaHABI ylaieHHs. B KOHTEKCTHOM MEHIO CIHMCKa
BJ1 nmpenocTaBnisieTcs mMoiIb30BaTEI0 BO3MOXKHOCTE JOOABJICHHUSI, YAaleHUs U nepexona K HyxHoi BJl. Bo
BKiagke "Tlomomp" conepxutcst mHGopmanms o moayie noacucrems "BJ1" (puc.4.1d):

« Mooynb — uneHTUPUKATOP MOJTYJIS.

«  Umsa — nms Moy,

«  Tun — Tun Moaynsl, UIEHTU(PUKATOP MOJACUCTEMBI, K KOTOPOM MOAYIb MPUHAATIEKHUT.

«  Hcmounux — pazaensiemasi OMOIMOTEeKa — UCTOYHHUK JAHHOTO MOJTYJIS.

+  Bepcus — Bepcus MOAYJISL.

«  Aemop — aBTOp MOZYJIS.

+  Onucanue — KpaTKoe OMUCAaHUE MOYIIS.

+ Jluyen3zus — NUIIEH3MOHHOE COTJIAIlIEHUE PACIIPOCTPAHEHUS MOIYJIA.

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/[" mooynsa noocucmemot "BJ[".
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Q OT OpenSCADA koHgurypatop E]
$aiin Pepaktupoeanue Bug [lomowb

8 8000 R = A 22

[ i~ Modynk: SQLite
= @ Demo station 4 odyne: SQ

£l 55 Basbl AaHHbIX
= % BSQLite (B0 | Momows |

CBY: Baaosble GubnuoTe _ MHcbopmauvs o Mosiyne

CBY: TecTbl .
Generic DB Moayne: SQLite
CBY: AITIKC WMma: B[ SQLite
Export DB ) Tun: B
E;:J?;Ti’%?gmum Werounuk: . Jliblopenscada/bd_SQLite.so
% BODBF Bepcua: 1.4.1
(@ Bl FireBird ABTop: PomaH CaBoYeHKD
& B MySQL OnucaHwe: Mogyne BJl. NpegocraenaeT nogaepxky B SQLite.
{l& besonacHoCTb | ] )
i1 TpaHcnopTsl Nuuersus: GPL

w TpaHcnopTHLIE NPOTOKOMGI
| CBop paHHbIx

1 ApxuBbl

() CneumansHble [+]

ATSALAVIAS AUTaRA B

Flroman

Puc. 4.1d. Bxraoka "llomowp" mooyns noocucmemor "B/]".

Kaxnass BJl comepXuT COOCTBEHHYIO CTpaHUIy KoH(urypamuum c Bkiuaakamu "basa maHHBIX",
"Taomump" u "SQL", B ciywyae mommepxkku SQL-3ampocoB. KpoMe OCHOBHBIX oOmeparii MOMXHO
BHITIONHATh KOMHpOBaHHWE coaepxkumoro bJl crammaptHol ¢QyHKIMEH KonmupoBaHUsT OOBEKTOB B
koH(puryparope. Onepanus konupoBaHusi conepxkumoro b/l moapazymeBaet konupoBanue ucxoaHo b/l
B b/l HasHaueHus, mpu dSTOM comepxkumoe bJ] Ha3zHaueHHUsT HE OYMIIAETCS Nepel] Oonepauuen
konupoBanus. KommpoBanue conepxkumoro bJl mpousBoauTcs mpu yCIoBUM BKIrOUeHHUsT oboux bBJI,
nHaue OyJeT BBIMOIHATHCS MPOCTOE KonmupoBaHue o0bekTa b1,

Bxnanka "baza nannbeix" (puc.4.1e) compepxut ocHOBHbIE HacTpoiiku B/ B cocTage:

+ Pazpgen "CoctosiHue" — coIepKUT CBOMCTBA, XapakTepusyruiue coctosaue bJI:
«  Brarouen — coctosinue b/l "Bxirouen".
« Jlocmynnvie B/ — mepedenb Tabnuil, KoTophie coaepkuT bJl. KoHTEeKCTHBIM MeH!o
JTAHHOT'O CBOMCTBA NMPEAOCTABIAETCS BO3MOKHOCTh (PM3UUECKOTro yaneHus Tabnuu u3 b1
« 3aepysums cucmemy uz B/ — xomaHma IS BBITIOJHEHUS 3arpy3ku u3 nanHou BJI.
MokeT ucnoyib30BaThCsl NMpHU IepeHoce AaHHbIX B BJl mexay cranumsmu. Hampumep,
MO>KHO COXpPaHMTh YYaCTOK OJJHOW cTaHIMU B dKkcnopTHYyIo bJl, dusnyecku nepenectu bJ]
Ha JPYTYIO CTaHIUIO, MOAKIIOYUTh €€ B 3TOW MOACUCTEME U BbI3BATh JAHHYIO KOMAHIY.

+ Pazgen "Kondurypauus" — HENOCpPeACTBEHHO COAEPIKUT MOJI KOHPUTYpalUu:
« ID — copepxut undopmanuro 06 unentudukarope b/1.
«  Uma — yxaspiBaet ums bJI.
«  Onucanue — xpatkoe onucanue b/ u e€ HazHaueHusl.
« Aopec — anpec bl B cnenuduanom mius tuna bJl (Momyns) B ¢gopmare. Onmcanue
¢dopmara 3amucu aapeca bJl, kak paBUiI0, JOCTYITHO BO BCIUIBIBAIOIIEH MOJCKA3Ke 3TOTO
TIOJISL.
« Kooosas cmpaHuya — yKa3blBaeT Ha KOJIOBYIO CTPaHHUILy, B KOTOPOHM XpaHITCS U
MPEAOCTaBIAIOTCS TeKCTOBbIe 3HaueHus bJl. 3nauenue komoBoit crpanunibl b/ B cBsi3ke ¢
BHYTPEHHEN KOAMPOBKOW CTAHIIMM MCHOJB3YETCA ISl MPO3PavyHOro MNEPEKOJAMPOBAHUSA
TEKCTOBBIX COOOIIEHUH pu oOMeHe Mexay ctaHiuen u b1
«  Brarouams — ykaspiBaeT Ha cocTtosHue "BxitoueH", B koTopoe nepeBoauTh b/l mpu
3arpyske.
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Bxnaaka "Tabmuier" (puc.4.1f) comepxur crnumcok OTKPBITBIX TaOmuil. [Ipu HOpManmbHOW paboTe
IporpaMMbl 3Ta BKJIAJKa ITyCTa, MOCKOJBKY IOCIE 3aBepILIeHHs paboThl ¢ TaOiIMLIaMH HporpaMma uXx
3akppiBaeT. Hamuuue OTKpBITBIX TaOaMIl TOBOPUT O TOM, YTO Mporpamma ceidac ¢ Tabiunamu padoTaeT
WIN TaOJIUIBI OTKPBITHI MOJIb30BATEIEM JJISl U3YUYEHUS UX COJEPKUMOr0. B KOHTEKCTHOM MEHIO MEepedHs
OTKPBITBIX TAOJUI] MOKHO OTKPBITh TAONUILy AJs u3ydeHus: (komannaa "/{o6aBuTh"), 3aKpBITH OTKPHITYIO
cTpaHuiy (komaHza "YaanuTe'") U neperTu K U3y4eHHIO COJIEPKUMOT0 TaOJIUIIBI.

Brmagka "SQL" (puc.4.1g) moctynmHa Tonbko ais 0a3 AaHHBIX, mojiepxkuBarommx SQL-3ampockl, u
COJICPKHT II0JIE BBOJA 3alpoca, KHONKY OTHpPaBKH 3ampoca W TalIMIly C pe3yiabTatoM 3ampoca. s
yIpaBIeHUS KOHTEKCTOM TPaH3aKI[MH 3alpoca MPeayCMOTPEHO OTAETbHOE KOH(PUTYPAIIMOHHOE TOJIE.

f_iﬁ 2 OpenSCADA QTCfg: lemo ctaHuma

@ain PegakTupoBaHwe Bwug Nomowe QTStarter
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i CBY: Ba3zosblie Bubn BFN_SymbCode
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; P P DAQ_AMRDevs
@i TpaHCNopTHBIE NPOTOK DAO BFN
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- [ ] ApxnBkl DAQ_DCON -
B d CneymansHbie E-ﬁ-E_E_!gr‘rl‘ﬂnnedBnards -

- [ NMonb3oBaTensckne uH

L @Y ¥NpaBneHne MoLynAMK

8 Loop ~KoHdrypauma
Loop S5L N conbit

[EarpyamTh CHCTEMY M3 3TOW E:,El,]

Wma: [Generic DB
OnucaHwne:

Appec: [ JAGLKS/St.db ]

Koposan cTpaHuya: [L.ITF—S ]

4 o i Brawuate: | |

JFffromar]

Puc. 4.1e. Bxnaoka "Baza oannwix" BJ] mooyns noocucmemor "BJ[".
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2> OpenSCADA QTCfg: leMo cTaHuma
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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 "Tabnuyst" K] moodyns 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. Bkraoka "SQL" BJ] mooyas noocucmemot "BJ[".

Onucanne OpenSCADA 31



CrpaHuna u3y4eHus COJIEPKUMOTO TaOIMIIBI COACPKUT TOJIbKO ONHY Bkianky "Tabmuma". Bkimaaka
"Tabmuma" (puc.4.lh) comepxutr mone uMEHH TaOMUIBI M TAOMUIy C coaepKuMbIM. Tabmureit
COJIEP’)KUMOTO MPEOCTABISAIOTCS QYHKIUH:

+  PENaKTUPOBAHHE COACPKUMOTO SYEeK TaOIHIIbI;
+ n00aBleHHE 3aMTUCH (CTPOKH);
+ yJaJIeHHUe 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] mooyns noocucmemot "BJ[".
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4.2. Iloacucrema "be3onacHoctn"

[Toncucrema He sBIsSieTCS MOAYNIBHOW. JIJii KOHQUrypamuu IMOJCUCTEMBI MPEIyCMOTpEeHa KOpHEBas
cTpanuiia mnoacuctemel  "be3omacHocTe", copepxkamas Bkiagku  'llonp3oBaTenn W rpymnmsl
nosp3oBarenei" u "[lomomp". Briaaka "Ilonp30Batenu u rpynmsl noiabs3oBaTeneil” (puc.4.2a) conepxur
CIIMCKM TIOJb30BaTeell W Tpynn mois3oBareneid. [lomp3oBatens B rpymme "Security" u ¢ mpaBamu
NPUBUIETUPOBAHHOTO  MOJb30BATENs MOXKET J100aBUTb, YAAJIUTh IOJb30BATENl MM  TPYIIY
nojp3oBareneid. Bece ocTampHBIE MOJIB30BATEM MOTYT IEPEUTH K CTPAHHIIE TTOJB30BATEINsl WM TPYIIIBI
nosib3oBarens. Bxnanka "IloMomp" coaepKuT KpaTKyro OMOIIb AJIs JAHHON CTPaHUILIBL.

[ | 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” KopHegol cmpanuybl NOOCUCTEMbl
"bezonacnocmy”.
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Jns koHpurypanuu Mojib30BaTeNsl NPENOCTaBIseTCsl CTpaHUIlA, COJAep)Kalias TOJIbKO BKJIAAKY
"TTomb3oBarens” (puc.4.2b). Brmagka comepkUT KOH(DHUTYypallMOHHBIE JaHHbIE MPOQWIS MOIH30BATENS,
KOTOpbIE MOXET UW3MEHSATh CcaM TOJb30BaTellb, TMOJb30BaTeNb B Tpymme "Security" wumm
MPUBUIICTHPOBAHHBIN MOJIB30BATEINb:

«  Ums — nadpopmanus o0 IMeHHU (MICHTUPUKATOPE) TOTH30BATEIS.

+ [lonnoe umsa — yKa3bpIBaeT Ha MOJHOE UMS MOJIb30BATENS.

«  HM3obpadsicenue norvzosamenis — yKa3blBaeT N300paKeHUe NoIb30BaTes. M300paxkeHne MoxeT
OBITh 3arPY’KEHO WU BBITPYKEHO.

« bJ/[ nonvsosamena — anpec b/l s XpaHeHUs TaHHBIX MOJIb30BaTEN.

+ ITlapons — o€ U1 U3MEHEHUS TTapoJIsl MOJIb30BaTelsl. Beerma oroOpaaet "******!,

« Ipynnel nonvzosameneti — TabIMIA C IEPEUHEM TPYII MOJIb30BaTENCH CTAHIIMU U MIPU3HAKOM
MIPUHA/IJISKHOCTH TIOJIB30BATENS K TPYIIaM.

| 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 "llonvzosamensy” cmpanuysl noavzosamens noocucmemsl "bezonacnocms”.
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JUis KoHbuUrypauuu Tpynmbl I0Jb30BaTeled MNPEeNOCTaBIsAETCS CTPAaHULA, COAEp)Kallas TOJIBKO
Bkiaaky "I'pymma" (puc.4.2c). Bxmagka conepXUT KOH(MUTYpallMOHHBIE JAHHBIE HPOQHIS TPYIIIBI
H0JIb30BATENEN, KOTOPBIE MOXKET U3MEHSATh TOJIBKO PUBUICTUPOBAHHBIHN 110JIb30BATENb!

«  Umsa — nndpopmanus o0 UMeHHU (UIEHTU(UKATOPE) IPYIIIBI OJIB30BATEICH.

« Ilonnoe umsa — yKka3pIBaeT HA ITOJIHOE MMs TPYIIIBI OIb30BaTENICH.

« BJ] epynnwvi nonvzoeameneii — aapec bJl 1 XpaHeHHs JaHHBIX TPYIIIBI TOJIB30BATEICH.

« Ilonv306amenu — CHUCOK II0JIb30BaTENEl, BKIIOYEHHBIX B JaHHYI Tpymiy. C NOMOIIbIO
KOHTEKCTHOT'O MEHIO CIIUCKA MOXHO 100aBUTh MJIH yIAIUTh MOJIb30BATEINS B TPYIIIE.

¢~ 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. 4.2¢. Bknaoka "I'pynna” cmpanuywvl epynnsi nonvzosameneti noocucmemsl "bezonacnocms”.
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4.3. lloacucrema "Tpancnoprsl"

[Toncucrema sBISIETCS MOAYIBHON U COJIEPIKUT UEPAPXUIO OOBEKTOB, N300paxEHHYIO HA puc.4.3a. s
KOHQUTYpallul TOACHCTEMbl TMpPEJyCMOTpEeHa KOpHeBas cTpaHulla mnojcuctemsl "TpancmopTsr”,
coaepxarias Bkiagku "[loacucrema", "Monynu" u "Tlomonrs".

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 noocucmemot "Tpancnopmor”.

Bxnaaka "Iloacuctema" (puc.4.3b) comepkutr Tabmuily KOHGUTYpallMd BHEUTHUX JUIS JaHHOM
OpenSCADA cranuuii. BHemHue cTaHIMM MOTYT OBITh CHCTEMHBIMM M TOJIb30BaTEIbCKMMM, YTO
BBIOMpAETCSI COOTBETCTBYIOIIUM MapaMeTpoM. CHCTEMHbIE BHEIIHME CTAHLUUU JOCTYIHBI TOJIBKO
IIPUBWJICTMPOBAHHOMY IIOJIB30BATEII0 M HCHOJB3YIOTCS KOMIIOHEHTAMM CHUCTEMHOIO Ha3HA4YEHHS,
HanmpuMep, MEXaHW3MOM TOpPHU3OHTAIBHOIO  pe3epBupoBaHus u  moxayieM  DAQ.DAQGate.
[Tonb30BaTenbCKUE BHEUIHHE CTAHIIMU TPUBS3aHBl K IMOJIb30BATENIO, KOTOPBIA MX CO37aBaj, a 3HAUYMUT
CIUCOK TIOJb30BAaTENbCKUX BHEIIHMX CTAHUMN MHAMBHUIYyaJeH I KaXJ0ro IOJb30BaTels.
[Tonb30BaTenbCKUE BHEIIHUE CTAHLUUU MCIONB3YIOTCS KOMIIOHEHTaMH Trpaduyeckoro uHTepdeiica,
Hanpumep, ULQTCfg, UL.WebCfgD u Ul.Vision. B Tabauiie BHEIIHUX CTAaHIUH BO3MOXKHO 100aBJIeHNE U
yajeHue 3anrcel Mpo CTaHIMIo, a Takxke uX Moaupukanus. Kaxaas 3anuch COIepKUT MOJIS:

+ Id — uneHtuduKaTOp BHELUIHEH CTAHIIUHU.

«  Umsa — uMa BHENIHEN CTaHIIUH.

« Tpancnopm — BBIOOp U3 CIIMICKA MOIYJIS MOACUCTeMBI ""TpaHCIOpThI" M1 HCTIOJB30BAHMSI €T0
B JIOCTYIIE€ K BHEILIHEN CTAHLIUU.

«  AOpec — aapec BHENIIHEH cTaHIMKU B popmate, creruUIHOM JUIsl BRIOPAHHOTO B MPEIBIIYIIIEM
noJie MotyJis noacuctemsl "TpancnopTsr”.

« llonv3zoéameny — wuMsA/MACHTU(DUKATOP TOJIB30BATENS YAAJIEHHOM CTaHLMH, OT HMMEHH
KOTOPOTO BBITIOJIHATH MOJKITIOYCHHE.

« Ilaponby — napoib Noab30BaTeNs yIaNEHHON CTaHIINH.
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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

Bxnagka "Moaynu" (puc.4.1b) conepxut cnucok Moayiei nojacucreMsl "TpancrnopTel" ¥ WIEHTUYHA
JUIsT BCEX MOJIyJbHbIX mojacucteM. Bkmanka "l[lomomis" comepX uT KpaTKylo IOMOINb Jis JaHHOM
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'" kopnesoti cmpanuywt noocucmemst "Tpancnopmor”.
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Kaxnapiit monmyne monacuctemsl "TpaHcmopTsl" mnpeaocTaBisieT KOH(UTYpaIlMOHHYIO CTpPaHUIly C
Bkiaakamu "Tpancnopter" u "Ilomoms". Bknaaka "Tpancropts!” (puc.4.3¢) COAEPIKUT CIIUCOK BXOISIINX
U UCXOJSIIMX TPAHCIOPTOB, 3aPETUCTPUPOBAHHBIX B MOAYJE. B KOHTEKCTHOM MEHIO CIIHMCKOB
TPAHCHOPTOB MOJB30BATENIO IPEJOCTABISIETCS BO3MOXKHOCTb JOOABJICHUS, yNAJICHUS M Iepexoja K
HY)XKHOMY TpaHcropTy. Bo Bkmagke "Ilomoms" comepxutcst MHPOpPMALUsS O MOAIYJE IOJCUCTEMBI
"Tpancnoptsl" (puc.4.1d), cocTaB KOTOPOI HIEHTUYEH AJIs BCEX MOAYJIEH.

QT OpenSCADA KoH(pUrypaTop == *x
@ain Pepasktuposadne Buao  [Momoulb
[ i i 'ﬁ)

8 8000 ha 200 @8
— Modyne: Sockets
= @ Demo station @ 00yTib: Socke

. Basbl naHHbIX

{4 BesonacHocTs TpaHcnopTbl | Momowp

= 4 TpancnopTsl .

5 @ SSL st;?'
BxodHol mpadcnopm: EWEB i
BeixodHol mpaHcnopm —

=+ 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
[ an
Ffoman]

Puc. 4.3c. Bxnaoka "Tpancnopmut" mooyna noocucmemwt "Tpancnopmor”.
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Kaxxnprii  TpaHCTIOPT COAEPKUT COOCTBEHHYIO CTPAaHMIY KOH(PUTYpallud C OJHOW BKJIAAKOMN

"Tpancnopt". DTa BKIagKa COAECPKUT
(puc.4.3d) conepxurt:

OCHOBHBIC HACTPOMKM TpaHcmopra. Bxomamuil TpaHCHOpT

Paznen "CocrosiHue" — coaep>KUT CBOMCTBA, XapaKTEPU3YIOLUE COCTOSIHUE TPAHCIIOPTa:

Cmamyc — uHpOpManus 0 TEKYIIEM COCTOSTHUN TPAHCIIOPTa M CTATUCTHKA €T0 PaOOTHI.
Buinonnsiemcss — coctosgHue TpaHcnopTa "BeimonHsiercs".
b/ mpancnopma — anpec bJl nns xpaHeHHs! JaHHBIX TPAHCIIOPTA.

Paznen "Kondurypanus" — HEoCpeACTBEHHO COJAEPIKUT OIS KOHPUTYPAIIIHN:

ID — undopmanusa 00 uneHTHGUKATOpE TPAHCIIOPTA.

Hms — yKka3pIBaeT UMS TPAHCIIOPTA.

Onucanue — KpaTKoe ONMMCAHUE TPAHCIIOPTA U €r0 Ha3HAYEHUS.

+  Aodpec — anpec TpaHCHOpTa B crielU(PUIHOM IS THUTIA TpaHCTIOpTa (MOIYs) dhopMare.
Omnucanne Gopmarta 3anKCcH agpeca TPAHCIIOPTA, KaK MPAaBHUIIO, JOCTYITHO BO BCILIBIBAIOLICH
MOJICKA3Ke ITOTO TOJISL.

Tpancnopmuulii. npomokon — YyKa3blBaeT Ha MOIYJIb TPAHCIOPTHOTO MPOTOKOJIA
(moxcuctema "TpaHCIOPTHBIE MPOTOKONBI"), KOTOPBIM IOJKEH paboTaTh B CBS3KE C
JAHHBIM BXOIHBIM TPAHCHOPTOM. T.e. TOJy4eHHBIE HECTPYKTYPHPOBAHHBIC AAHHBIC ITOT
MOJynb OyAeT HampaBlsiTh Ha CTPYKTYypH3alMI0 W OOpabOTKy YKa3aHHOMY MOYIIIO
TPAaHCIOPTHOTO MPOTOKOJIA.

3anyckamb — yKa3bIB

TPAHCIIOPT IIPH 3arpys3Ke.

aerT Ha coctosiHue "BeinonHsieTcs", B KOTOpPOE MEPEBOAUTH

$ain PepaktvposaHve Bun [Momolb

28500

|L"|M;|

- @ Demo station
% basbl flaHHbIX

- =

TpaHcnopt

2R

BxodHoil mpaHcnopm: Self

i/2, BezonacHocTs
= i TpaHcnopTsl
B g SSL
Bxodrol mpancrnopm:
Boixodrot mpascnopm

~CocToaHve
Cratyc: 3anyweH. CoeguHenmia 1, oTkpbiTo 1. Tpathmk Bxogawmin 3418 kb,

BeinonHaetca: (|

ncxogawmn 1.683e+04 k6. 3akpoITo coeaMHeHMA no nuMMTY 0.

£ 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

|

2 CneuwancHele

|

4| MonbsoBaTensekie MHTep.

Aapec: | TCP::10005:1

& YnpaBneHue Moaynamu

TpaxcnopTHelid npoTokon: | SelfSystem | =

& Loop )

& Loop SSL 3anycrate: ¥

PLX8 OnuHa ouepegu:
MakcumMym KnWeHToB:
BxogHoi Bygpep (kbanT):

(L2 ] (<]

Fomer)

Puc. 4.3d. Bxnaoka "Tpancnopm" cmpanuyel 6xoosue2o mpancnopma mooyisi HOOCUCHEMbL

"Tpancnopmor”.
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Ucxonsmuii Tpancnopt (puc.4.3€) COnepKuT:

« Paznen "Cocrosinue" — coepKUT CBOMCTBA, XapaKTEPU3YIOIIHE COCTOSTHUE TPAHCTIOPTA!
+  Cmamyc — vH(pOpMaIUs 0 TEKYIIEM COCTOSTHUU TPAHCTIOPTA U CTATUCTHKA €ro paOOTHI.
+  Buwinonusemcs — cocrosinue Tpancnopra "BeinonHserca”.
« b/ mpancnopma — anpec bJl nna XxpaHeHHs! JaHHBIX TPAHCIIOPTA.

+ Pazgen "Kondurypanus" — HEnocpeaCTBEHHO COAEPKUT MOJIs KOHPUTypaLuu:
« ID — undopmanus 06 uaeHTu(UKaTOpe TPAHCIOPTA.
+  Umsa — yka3pIBaeT UMs TPAHCIOPTA.
+  Onucanue — KpaTKOe OIMCaHKUE TPAHCIIOPTA U €r0 Ha3HAYCHMSL.
+  AoOpec — anpec TpaHCIIOpTa B CHCHU(DUIHOM IS THIIA TpaHCTIOPTa (MOIYIs) dopMare.
Onucanne Gopmara 3anucu agpeca TPaHCIOPTA, KaK MPABUIIO, TOCTYITHO BO BCIUIBIBAIOIIECH
MOJICKA3Ke ATOTO TOJISL.
« 3anyckamvs — yKa3blBaeT Ha cOCTOsiHME 'BblnonHsercs", B KOTOpPOE IEpPEeBOAMTH
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
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= J : IR [Exhr
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Puc. 4.3e. Bknaoka "Tpancnopm" cmpanuyvl ucxoosuwe2o mpancnopma mooyis noOCUCHeMbl
"Tpancnopmet”.
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Hcxonamumii TpaHCIOPT, B JONOJHEHNE, IPEAOCTABISAECT BKIAAKY (POPMUPOBAHMS 110JIb30BATEIBCKOTO
3arpoca 4yepe3 JaHHbIN TpaHcnopt (puc.4.3f). Brxiaaka npeqHasHaueHa Ais HAAIKU CBSA3M, a TaKKe IS
OTJIAJIKU IPOTOKOJIOB U COJEPIKMUT:

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

« Peoicum — yKa3bplBaeT pexXHUM JaHHbIX, U3 cnucka "bunapueii”, "TexcT(LF)", "Texct(CR)",
"Tekct(CR/LF)", B kotopom Oyner (opMuUpoBaThbcs 3alpoc MU HPEOCTaBIATHCS OTBET. B
OMHApPHOM pEXUME JAaHHBIC 3aMUCHIBAIOTCS MapaMy YUCEN B LIECTHAALATEPUYHOM HCUUCIICHUH,
T.¢ OaiiTamu, pa3AeIéHHBIMU TTpoOeIaMHu.

«  Oorcudamv matimayma — TIpU3HAK OXWUJATh TaiiMayTa TpU IOJy4YeHHUM OTBeTa. MHOrHe
CHUCTEMBI TpU OTBeTe Ha pasznuyHbix nporokonax (HTTP) moryr cnate naHHble OTBETa
HECKOJIbKUMH Kyckamu. be3 sToro ¢uara Oyner monyueH M OTOOpak€H TOJBKO MEPBBIA KYCOK.
[Ipu ycranoBke sToro (ara OyIeT OCYIIECTBICHO OXHIAHHE BCEX KYCKOB OTBETa, BIUIOTH JI0
OTCYTCTBMSI JaHHBIX B TEUCHUHU TaliMayTa J0KUJaHUS TPAHCIOPTA.

+  Omnpasums — KOMaHJAa OTIPABUTH 3aIIPOC.

+ 3anpoc — cONEPKUT 3aMpOC B BBIOPAHHOM PEXXHUME IPEACTaBICHUS T1aHHBIX.

+  Omeem — npeioCTaBIsIeT OTBET B BBIOPAHHOM PEXXHUME MPEACTaBICHUS 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" cmpanuywl ucxooswe2o mpancnopma mooyna noocucmemol "Tpancnopmot”.
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4.4. lloacucrema "TpancnopTHbie IPOTOKOJIBI'"

[Toncucrema sBnseTcss MOAYIbHOU. J[ns KOH(UTYpalwu TMOJCHUCTEMBI TPEIYCMOTPEHA KOpHEBas
CTpaHuIla mojcucTemMsl "TpaHCOpPTHBIE MPOTOKOJBI", comepkamias Bkiaakd "Moaynu" u "Ilomomns".
Bxknanka "Moaynu" (puc.4.1b) cogepkut cnucok Moayieil nmoacucreMsl "TpaHcropTHBIE TPOTOKONBI" U
WJEHTUYHA NJI1 BCEX MOIYJbHBIX mojacucteM. Brnaaka "IloMomis" cOmepKUT KpaTKyr MOMOILIb IS
JTAHHOM CTpaHMULIBI.

Kaxnprit monyns moncucteMbl "TpaHCOpPTHBIE MPOTOKOJBI" TMPEAOCTaBIACT KOHPUTYPAITHOHHYIO
cTpanuily ¢ onHoi Bkiagkod "ITomomip". Bo Bkmagke "[lomomps" conepkutcs nHGOpMaus o MOy
noacucrems! "Tpancnoptabie mpoTokonsl" (puc.4.1d), cocTaB KOTOPO# HICHTUYEH IS BCEX MOTYJICH.
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4.5. Hoacucrema "Coop naHHbIX"

[Toncucrema sBISIETCS MOAYTHBHON U COJIEPIKUT UEPAPXUIO OOBEKTOB, N300paxEHHYIO HA puc.4.5a. Jlns
KOH(QUTYpalluu TOJCHUCTEMbl MpPeIyCMOTpEeHa KOopHeBas cTpaHuua mnojacuctemMsl "COop IaHHBIX'",
coneprkamias Bknaaku "bubnauorexu mabdiaonos", "Moaynu" u "l[Tomoms".

Jns monydeHus JocTynma Ha MOAM(HKAIMIO OOBEKTOB 3TOH MOJCHUCTEMbI HEOOXOAMMBI IIpaBa
nosip3oBarens B rpynne "DAQ" wiu npaBa NpUBUWIETMPOBAHHOTO I10JIb30BATEIIS.

-

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, .-
N,

Puc. 4.5a. Hepapxuuecxas cmpyxmypa noocucmemut "Coop oanHwvix".

apamemp

Bxmanka "PesepBupoBanue" (puc.4.5b) comepkuT KOHOQUIYpalMIO pPEe3epBUPOBAHUS HCTOYHUKOB
JTaHHBIX moacucTeMbl "COOp AaHHBIX" CTaHIIMU B COCTaBE HACTPOECK:
«  Cmamyc — cOIEpXUAT MHPOPMAIMIO O padoTe CXEMbI PE3CPBHPOBAHUS, HA JAHHBIA MOMCHT
3TO BpeMsi, 3aTPayeHHOE Ha MCIIOJIHEHHUS OJTHOTO IIMKJIA 33/1a4i 00CITy>KUBAaHUS pe3epBa.
«  Vposenv cmanyuu — yxaszpiBaeT ypoBeHb JAHHOU CTaHLIUU B cxeMe pezepBupoBanus (0-255).

« Ilepuoo 3aoauu pesepsuposanusi — YKa3bIBACT NEPHOANYHOCTh HCIOIHEHHUS 3aJadu
pe3epBUpOBaHus B cekyHaax (1-255).
- HUnmepsan epemeHnu 60CCMAHOBNEHUS COeOUHEHUs — YKa3blBaeT dYepe3 KaKkoW HHTepBal

BPEMEHH OCYIIECTBIATh TIOMBITKY BOCCTAHOBJICHHUS COCIUHEHUS C TIOTEPSIHHOW pe3epBHOM
craniuen B cekynaax (0-255).
- [7ybuna epemenu 6occmano8ieHUus OAHHLIX — YKa3blBae€T HAa MaKCHUMAaJbHYIO TIyOHHY
aApXUBHBIX JIAHHBIX ISl BOCCTAHOBJICHUS M3 apXWBa yJaJIEHHOM cTaHUMU NpH 3amycke B yacax (0-
12).
« Cmanyuu — conepxxut Tabmuny ¢ mHbopMaiueil o pe3epBHbIX cTaHIUsAX. CTaHIUKU MOKHO
T00aBIATH M YAAJSATH MMOCPEACTBOM KOHTEKCTHOTO MEHIO. MneHTH(HKaTOp 100aBIEHHBIX CTAaHIIHNA
HY)KHO BBIOpaTh W3 CIOHCKA JIOCTYNMHBIX CcUCTeMHBIX craHumii OpenSCADA. Tabnuma
MIPEOCTABIISET CIASAYIOIYI0 HH()OPMAIMIO O CTaHIHH:
« ID — wunentudukarop cucrtemuoit cranmmu OpenSCADA, nomxeH ObITh H3MEHEH
nocse 1o0aBieHus MMyTéM BbIOOpa U3 MEepPEeYHs TOCTYIHBIX;
«  Uma — ums cucremHoil cranuuu OpenSCADA;
 JKue — NpU3HAK HAIMYUS CBS3H C PE3CPBHOM CTaHIIUEH;
«  Vposenb — ypoBeHb yan€HHON CTaHIIMU B CXEME PE3€pPBUPOBAHUS;
« Cuémyux — CYETYUK 3alpOCOB K PE3EPBHOM CTAHLUUU WIA BPEMEHH OXXKHUIAHUS
BOCCTAHOBJIEHMS], B CIIy4ae OTCYTCTBUS CBA3H;
« 3anywen — CHHUCOK JOCTYNHBIX KOHTPOJUIEPOB, C MPU3HAKOM (+) — KOHTPOJUIEPHI
JIOKaJIbHOTO UCIOJHEHHUS HA YAAJIEHHON CTaHILUU.
« Ilepexo0 k KoHQueypayuu nepeuns YOanéHHbIX Ccmanyuil — KOMaHIA IS Tepexona Ha
ctpanuny koHpurypamuu yaane¢aasix OpenSCADA cranmnuii, B moacucteme "TpaHcmopTsr”.
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« Komwmponneppt — cOAepXUT TabMUIy C TEpPEeYHEM KOHTPOJUIEPOB, JOCTYMHBIX JUIS
pe3epBUPOBaHUs, U TEKYIIEE UX COCTOSIHUE:
«  Koumponnep — nonHbii HASHTU(GUKATOP KOHTPOJIIEPA;
+  Hmsa — vMs KOHTPOILIEPA;
«  3anywen — NpU3HAK UCIIOJHEHMSI KOHTPOJUIEPA JIOKATbHON CTaHLIUEH;
+ Pesepsuposanue — peXUM pPe3epBUPOBAHUS KOHTPOJUIEPA, MOKET OBbITh BBHIOpaH M3
nepeuHs: "BeiximtoueHo" u "AcuMMeTpuyuHO";
« [lpeonoumenue ucnonrnenuss — KOH(QUTYpalMs MPEINOYTUTENILHOTO HCIOJHEHHUS Ha
yKa3aHHOM CTaHIIMU, MOXKET ObITh U3MEHEH; 3ape3ePBUPOBAHHBIC 3HAUCHUS YKA3bIBAIOT HA:
<BbICOKHII ypPOBeHb> — HCIOJHEHUE HA CTAHIMU C HAWBBICIIMM ypoBHEM, <Hu3kmit
YPOBEHb> — HCIOJHEHUE HAa CTAHIMHM C CaMbIM HU3KUM YpPOBHEM, <ONTHMAJBHO> —
BBIOOD ISl HCTIOJIHEHUSI HAUMEHEE Harpy>KeHHOM CTaHIUU.
« Yoanéumeiti — mnpusHaK, ykaspIBAIOUIMI Ha HCIOJIHEHHE KOHTpoOJuiepa yOalEHHON
CTaHIIMEH U pabOTy JOKAIbHOM CTAaHIIMK B PEKUM CUHXPOHHU3AIMU JAHHBIX C yIATEHHOM.

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 "Pezepsuposanue" noocucmemot "Coop oanuwix".
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Bxianka

napaMeTpoB 3TOM IMOJCUCTEMBbI. B KOHTEKCTHOM MEHIO CIHMCKa OMOIMOTEK IIa0JIOHOB MOJIb30BATEIIO
IPEJOCTABIISAETCSI BO3MOXKHOCTh J10OABJIEHUs, yAaleHHUs M Iepexoja K HyKHoW OmbOiamoreke. Bkianka
"Monymu" (puc.4.1b) comepxut crnucok Monyieil moxacucreMsl "TpaHcrmopTsl" M MAEHTHYHA Ul BCEX
MOAYJIBHBIX noAcucTeM. Britagka "I[lomorp" comep uT KpaTKyIo MOMOIIb JIsi JAHHOW CTPaHUIIbI.

"Bbubimorexun 111abi0HOB"

(puc.4.5¢) COmEpPKHUT CIUCOK OMOMMOTEK Ia0JOHOB JIs

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 Oubnmoreka mradioHoB mojacuctembl "COOp JaHHBIX" MPEIOCTABISICT KOH(DHUTYpAITMOHHYIO
cTpanuny c Bkiankamu "bubmmoreka" m "Illabmonsr mapamerpoB". Bxiaaka "bubnuoreka" (puc.4.5d)

Puc. 4.5¢. Bxnaoka "bubnuomexu wabaonos" noocucmemuor "Coop oannvix”.

COJICP’KUT OCHOBHBIC HACTPOUKN OMOTMOTEKH B COCTABE:
+ Paznen "Cocrosinue" — cOmEepKUT CBOMCTBA, XapaKTEPU3YIOIIHNE COCTOSTHUE OMOINOTEKH:

«  Hocmynen — coctosiaue 6ubnmoreku "Jloctymnen".

B/ bubruomexu — anpec bJ1 ayis XpaHeHUs JTaHHBIX OMOJIMOTEKH 1 TIa0JIOHOB.

+ Pazgen "Kondurypauus" — HEnocpeaCTBEHHO COAEPKUT MOJI KOHPUTypaluu:

« ID — undopmaryst 06 uaeHTHPHUKATOpE OMOINOTEKH.

«  Umsa — yxa3biBaeT UMs OUOINOTEKH.

+  Onucanue — KpaTKoe ONMcaHue OUOIMOTEKU U €€ Ha3HAYCHHSI.
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Bxnaaka "I[laGnonel mapamerpoB" (puc.4.5€) COACpKUT CHHCOK I1abJoHOB B Oubanoteke. B
KOHTEKCTHOM MEHIO CIHCKA IMOJIb30BATEI0 MPEAOCTABISIETCS BO3MOXKHOCTH TOOABICHUS, yIAICHUS 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
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¥ CBop paHHbIX cUCTEMB
Jorvyecknia ypoBeHb
Beluncnutene Ha java noac
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Diamond nnatel cBopa gaH
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57
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= Loop
& Loop SSL
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I R a0
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~CocTofHue

Hoctynen: [
B[ ubnuoTekn:

~KoHdburypauus
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**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
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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 budbauomexe uiabaonos noocucmemot "Coop oannwix”.

Onucanne OpenSCADA 46



Kaxxapit a0 6ubanoTeku madioHOB MPEAOCTaBIsIeT KOHPUTYPAIMOHHYIO CTPAHUILY C BKJIAJKaMU
"[a6mon" u "10". Bxnanka "llabmon" (puc.4.5f) comepxuT OCHOBHBIE HACTPOIKH 1a0JI0HA B COCTaBE:

+ Paznen "Cocrosinue" — cOmEepKUT CBOMCTBA, XapaKTEPU3YIOIIHNE COCTOsTHUE T1abioHa:
«  Jlocmynen — coctosinue mabiona "Jlocrymen".
+  Hcnonv306ano — KOTMYECTBO UCTIONB30BaHUs mabdioHa. [lo3BosseT onpenenuTs GakT
WCIOJIb30BaHUS U, KaK CJIE/ICTBUE, BO3SMOXKHOCTh PEIaKTUPOBAHUS 1IA0JIOHA.

+ Paznmen "Kondurypamus" — HENOCPEICTBEHHO COACPKUT MOJISI KOH(DUTYpaIIH:
« ID — undopmanus 06 uneHtudukaTope maodoHa.
+  Umsa — yka3piBaeT UM 1abJIoHa.
+  Onucanue — KpaTKoe omHcaHue M1adJ0Ha U €T0 Ha3HAYCHUSI.

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 éxnaoka koughueypayuu wabnrona napamempos noocucmemot "Coop oannwix".

Brimagka "IO" (puc.4.5g) comepxkut koHpurypanuio atpudOyroB (I0) mabmoHOB W mporpammy
mabjioHa Ha OJIHOM W3 SI3BIKOB TOJb30BaTesbckoro mnporpammupoBanuss OpenSCADA, wanpumep,
DAQ.JavaLikeCalc.JavaScript. B Tabmuiry aTpuOyToB mabioHa IOJIB30BATEIb MOXET, MOCPEICTBOM
KOHTEKCTHOTO MEHIO, J0OaBHUTh, BCTABUTh, YIAINUTh, IEPEABHHYTh BBEPX WJIM BHU3 3alUCh aTpuOyTa, a
TaKXXe OTPelaKTUPOBATh 10JIs aTprlyTa:

+ Id — unentudukatop arpudyTa.

«  Umsa — numsa atpudyTa.

« Tun — BbIOOp THMAa 3HaueHHs arpuOyra u3 cnucka: "BemecrBennsni", "Llemsrii",
"Jlormueckuii", "Crpoka", "OO0beKT".

+ Peowcum — BpIOOp pexumMa u3 crucka: "Bxon", "Brixon". OObIYHO HCHONIB3YETCS AJIS YKa3aHUs
HaIpaBJICHUS Mepeavun JaHHBIX TOCPEICTBOM CBsi3U. T.e. /it 3HaueHus "Bxoxa" maHHbie 1O CBS3H
OyZayT TOJIBKO MoJTyyaThes, a Juid "Beixon" Taxke OynyT nepenaBarbes, B ciydae MOIUBUKALMH.

« Ampubym — pexum atpubyra mapameTpa, peaJrM30BaHHOIO Ha OCHOBE INA0JIOHA M3 CIHCKA:
"He aTpubyt", "Tonbko mist urenus", "[lomusrii qoctyn". s atpuOyToB mabiioHa, Y KOTOPBIX
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3TO MOJIE YCTAaHOBJIEHO, OyJIET CO3/1aBaThCs COOTBETCTBYIOIIMM aTprOyT y apaMeTpa KOHTposiepa
3TOM MOACUCTEMBI.

+  Kongueypayus — pexum xoHpUTyparuyu aTpuOyTa BO BKJIAJKEe KOH(PUTYypaluu miablioHa y
napaMmeTpa KOHTpoJuiepa 3Toil moacucteMbl u3 crnucka: "Koncranrta", "IlyOnuunas koHcTaHTa",
"Ces3p". B pexxnmax "I[lyommunas koncranta" u "Cs3p" BO BKIaJKe KOHPHUTypanuu madioHa
Oyayt noOaBieHBl 3TU aTpUOYTHI [JS YCTAaHOBKM KOHCTAHTHI WJIM YKa3aHHs BHEUIHEH CBS3H
napaMmerpa.

+ 3HaueHue — 3HaYeHHE aTpUOyTa MO YMOTYAHUIO WM MIA0JOH CCHUIKH JIJIsl JOCTYIIA MO CChUIKE.
@dopmar mabIoHA CCBUIKM 3aBHCUT OT KOMIIOHEHTa, KOTOpBIA ero ucnoib3yer. OObIMHO st
moxayisi DAQ.Logicl.ev mabmnon cceliku 3anuchkiBaetces B Buae: {Ilapamerp}|{aTpudyt}. [lose
{IlapameTp} — yKa3blBaeT HMs TNapaMeTpa Kak KOHTeiHepa aTpuOyToB. ATpUOYTHI C
onuHakoBbIM 3HaueHueMm {Ilapamerp} OyayT rpynmnupoBaTbCs M MO3BOJSAT HA3HAYATHCS TOJIBKO
yKa3aHUEM KOHTEWHepa aTpuOyTOB, a OTHAEIbHbIE aTPUOYThI OYIyT CBs3aHBI C aTpHOyTamMu
KOHTEWHEepa B COOTBETCTBUU C T0JIeM {aTPUOYT}.

C CHHTaKCHCOM S3bIKa ImporpaMmaI mrabjoHa MOKHO O3HAKOMHUTLCS B JOKYMEHTAIlUK MOIYIJIA,
NPEIOCTABISIIONIETO ~ WMHTEPIPETaTop  BHIOpaHHOTO  si3blka.  Hampumep,  TUNWYHBIM  SI3BIKOM
noJp3oBarenbekoro nporpammupoBanus OpenSCADA sBisietcst DAQ.Javal.ikeCalc.JavaScript

0 OpenSCADA QTCfg: Oeme ctaHumA

P

gaﬁn Penaktnpoeanwme  Bua  MNomows QTStarter
5000 = =X ¢ 20 29
Ll = g 4| &
Mma .
5 @ Ao cramm WWabnoH napamempa: Bnok Auckp. Nnapamempoe
nat)
= Basbl BaHHBIX TR a
Tl BesonacHoeTs
_,5 TpaHenopTw Is8 B
@y TpaHenopTHEE NpoTokons
g J Chop AanHbix Id | Wima Tun |F'emm| ATpnByT KoHchnrypayna 3HaueHne |
Modyno: 1 |emdOpen f;::p”:':b" Narnueceni Buxon | MNondwid poetyn | Ceass KpaH|com
=} Bufinuomera wabnowoa:
K
2 |emdClose amanaa Naornuecni Buwxoga | MonHwii gocTyn | Cedse KpaH|close
2? i det "JakpuTe" T P
asokble WalnoHw
g:::.:::;i?-r::"rp 3 | emdStop Kemanaa "Cton" Nornueckni Buxog | MonHwil goctyn | CeAsk Kpan|stop
PacxopomepHalii ya CocToAHWe .
Bnok anckp. napam 4 |stOpen e Normveckni Bxop, Toneko uTeHne | CeAsb Kpan|st_open
| Apxnes CocToAHHE
@ CneunansHue 5 |stClose "3 akpET Naraveckni Bxon Toneko uTeHne | Cease KpaH|st_close
[ NenesoraTensckne nuTe
& G'l A —— Pe & |[tCmd E::::::Ecp;. Lenwi Bxop MonHwii goeTyn | KoHeTaHTa ] @
Loop R e Mocnensas Vlmroad = T T Py [Ty pp— n
Loop SSL Aok nporpamme: |JavalikeCale JavaScript |v]
PLC
Mparpamma:
set=false;
iflecmdOpen && last_cmd!=1) { last_cmd=1; set=true; }
iflemdClose 8& last_cmd!=2) { last_cmd=2; set~true; }
iflemdStop &5 last_cmd!=3) { last_cmd=3; set=true; }
ifiset && tCmd>0) w_tm=tCmd;
if{we_trn=0) w_tm-=1._fiq;
else
{
w_tm=0;
ifftCmd=0) —
[z ] D :
ifllast_cmd==1) emdOpen=false;

Puc. 4.5g. Bkraoka koughucypayuu ampudymos u npoepammol wabaona noocucmemwt "Coop dannwvix".
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Kaxnprit momyne moacuctemsl "COOp HaHHBIX" MPEIOCTABISET KOH(PUTYPAIMOHHYIO CTPAaHHILY C
Bkiaakamu "Konrtpomnepsl" u "llomous". Bxmaaka "Kontpomeps!" (puc.4.5h) comepXuT crnmcok
KOHTPOJIJIEPOB, 3apErMCTPUPOBAHHBIX B MOAYJNE. B KOHTEKCTHOM MEHIO CIHCKa I0JIb30BaTEeIIo
NPEJOCTABIISACTCS. BO3MOXKHOCTh J100aBJCHHUS, YAAJCHUS M Iepexoja K HYKHOMY KOHTpoiuiepy. Bo
BKitagke "Tlomomip" comepxkutcst nHbopManus o Moayie mojacuctemsl "Coop nannbix" (puc.4.1d), cocra
KOTOPO UICHTUYEH JJIsl BCEX MOJYJIEH.

@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. Bxaaoka "Koumponnepwot" mooyns noocucmemst "Coop oannvix".

-3

-2

=

KD

Flroman)

Kaxxnprit KOHTpOIIep CONEPIKUT COOCTBEHHYIO CTpaHHILy KOH(pUryparuu ¢ Bkiaakamu "KonTposmiep"
u "[lapamertpsr”.

Bxnaaka "Kontpomtep" (puc.4.51) coaepXUT OCHOBHBIE HAacTpOWKH. COCTaB ITHX HACTPOEK MOMKET
HECKOJIBKO OTJIMYAThCS OT OJHOTO MOAYJS 3TOH MHOJCHCTEMBI K JIpyromMy, O 4éM MOXHO Y3HaThb B
COOCTBEHHOW JTOKYMEHTAalIMU MoJyjei. B kadecTBe mpumepa pacCMOTPHM HACTPOMKH KOHTpOJUIEpa y
MoJyJ1sl KOHTpoJuiepa jJoruueckoro DAQ.LogicLev:

+ Paznen "Cocrosinue" — cOEepKUT CBONCTBA, XapaKTEPU3YIOIINE COCTOSTHUE KOHTPOJLIepa:
- Cmamyc — yKka3blBaeT cTaTyc KOHTpojulepa. B Hamem cimydae KOHTpoOJUiep
WCTIOJHAETCS U BPeMsI BBIYMCIIEHUS COCTABISAET 656 MUKPOCEKYH/I.
« Brmouen — coctositHue KoHTpoiiepa "BximtoueH". BxiIOueHHBINM KOHTpOJUIEp
MIPEIOCTABIIAET BOZMOXKHOCTh CO3/IaHUS TAPaMETPOB U UX KOH(UTYpAIIHH.
« 3anywen — coctosHue KoHTpoiiepa "3amymieH". HWcnomHstomuidcs KOHTPOJLIED
BBITIONHSET (U3UYECKUN cOOp MaHHBIX W/WIM BKJIIOYA€T MEXaHU3MBbI JOCTyNa K STUM
JTAHHBIM.
«  bBJ[ konmponnepa — anpec B]1 nyist XpaHeHUs! JaHHBIX KOHTPOJUIEPA U €r0 TapaMeTPOB.

+ Pazgen "Kondurypanus" — HEnoCpeICTBEHHO COAEPIKUT MOJIs KOH(PUTypaLUu:
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« ID — undopmanus 00 uACHTHPUKATOPE KOHTPOJUIEPA.

+  Mma — yxa3bIBaeT UMs KOHTPOJUIEpA.

+  Onucanue — KpaTKOe OIMCaHKWE KOHTPOJIEPA U €0 Ha3HAUCHMSL.

« Brawouams — yKasplBaeT Ha cocTosiHME "Biirouars," B KOTOpOE€ IE€PEBOIUTH
KOHTPOJLIEP MPH 3arpy3Ke.

+ 3anyckamb — yKa3bIBaeT Ha COCTOsHUE "3amylieH", B KOTOPOE MEPEBOJUTH KOHTPOJUIED
IIpU 3arpys3Ke.

«  Tabauyvr napamempos — MMEHa TabJUL], B KOTOPHIX COXPAHAThH MapaMeTpbl, Pa3HbIX
THUIOB (MMEIOTCS B BULy OOBEKTHI TapaMeTpOB cOOpa JaHHBIX).

« IInanuposanue eviuucnenuti — ONPEAEISACT NEPUOJUUECKUN WIM 10 PaCIUCAHHIO
XapakTep BbIYMCICHUA. B Hamem npuMepe 3To CeKyHIHOE BBIYMCICHHUS 1a0I0HA.

«  Vposenv npuopumema 3a0ayu noiyueHus OGHHbIX — yCTAHABIMBACT MPUOPHUTET 3aJauu
cOopa JaHHBIX 93TOr0 KOHTpojuiepa. Mcmoabp3dyercs npu IUIAaHUPOBaHMM — 3ajad
ONEPALIMOHHON CUCTEMOH. B cilydae MCIOJIHEHUs CTaHLMM OT UMEHHU CYIEPIIOIb30BaTeNs
"root" 9TO TOJNIE BKJIIOYAET IUIAHWPOBAHWE 3a/Jaud KOHTPOJUIEpAa B PEKUME PEaTbHOTO
BPEMEHU U C YKa3aHHBIM [IPUOPUTETOM.

- 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 xonguzypayuu konmponnepa noocucmemst "Coop oannvix".
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Bxnaaka "Ilapamerpsl" (puc.4.5]) COOEPKHUT CHUCOK TMapaMeTpoOB B KOHTPOJUIEPE, BBHIOOp THIA
apaMeTpoB, CO3/IaBAEMBIX MO0 YMOIUYAHUIO, a Takke HHpopMamuio 06 00IIeM KOJTUIeCTBE M KOJTHYECTBE
BKITFOUEHHBIX ITapaMeTpOB. B KOHTEKCTHOM MEHIO, CITHCKA MTapaMeTPOB, TOJIB30BATENIO MTPEIOCTABIISICTCS
BO3MOXXHOCTbH J100aBIICHUS, YAAJICHUS U TIepexo/ia K Hy)KHOMY IapaMeTpy.

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]

[ =Jlroman] 4

Puc. 4.5j. Bxnaoka "llapamempol” cmpanuysl kongueypayuu koumpoanepa noocucmemst "Coop
oanHbix".

[TapameTpsl KOHTpOIIEpOB moacucTeMbl "COOp HaHHBIX" TPEJOCTABISAIOT KOH(PUTYPALMOHHYIO
crpanuily ¢ Bkiaaakamu "Tlapamerp", "ATtpulytel", "Apxusamusa" u "Kondurypamus madnona". Bxkiuagka
"Kondurypauus mabiaona" He ABISETCS CTAaHIAPTHOM, a MPHUCYTCTBYET TOJBKO B MapaMeTpax MOAyJei
nojcuctembl "COOp AaHHBIX", KOTOpBIE PEATU3YIOT MEXaHU3Mbl pabOThl MO IIA0JIOHY B KOHTEKCTE
UCTOYHUKA JaHHBIX, UMH OOCIYy>KMBAaeMOro, JUis JOrMYeckoro Tuma. B naHHbI 0030p 3Ta BKIajaKa
BKJTIOYEHA T 00ECIIeUYeHUs JJOTMYECKON 3aBepIIEHHOCTH 0030pa KOH(PUTYpAINH A0JIOHOB MapaMeTPOB
noacuctembl "COop MaHHBIX" KaK (PMHATBHBIN 3Tall — HCIOJIb30BAHMS.

Bkrnazka "Ilapamerp" (puc.4.5k) comep>kuT 0OCHOBHbIE HACTPOWKH B COCTaBE:

« Pazpgen "CoctosiHue" — COAEpAKUT CBOMCTBA, XapaKTEPU3YIOLIUE COCTOSHUE TTapaMeTpa:
« Tun — yka3plBaeT THUIl NapamMeTpa. THUN BBIKJIIOYEHHOTO IapameTrpa MOXXET ObITh
M3MEHEH, €CIIM JIOCTYITHO HECKOJIBKO THITOB.
Brnouen — coctosHue napamerpa "Bxiatouen". BkiatoueHHBIN napaMeTp UCMOIb3yeTCs
KOHTPOJUIEPOM JJIsi COOpa TaHHBIX.

+ Paznen "Kondurypamus" — HEmocpeACTBEHHO COACPKHUT MOJIs KOH(DHUTyparyu:
« ID — copepxut uHOpMALIHIO 00 UACHTHPHUKATOPE TTapaMeTpa.
«  Umsa — yka3pIBaeT UMS IapaMeTpa.
Onucanue — KpaTKoe ONUCAHUE MTAPaMETPa U €ero Ha3HAUCHUSL.
 Brknrouams — yKa3bpIBaeT Ha cocTossHUE "Bxitodars', B KOTOpoe NMepeBOIUTH MapameTp
TIpH 3arpys3Ke.
« Illabnon napamempa — anpec paHee HAMU PACCMOTPEHHOTO MIA0JIOHA.
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Bxmagka "Atpubytsl" (puc.4.51) cogepxut atpulyThl mapameTpa U UX 3HAUEHUS B COOTBETCTBUU C
KOH(UTYpaIHel UCIOIB3YEMOT0 MAOI0OHA U BEIYUCIICHHSI €T0 MIPOTPAMMEI.

Bxnaaka "ApxuBamus" (puc.4.5m) comepkuT Tabmuiy ¢ aTpuOyTamMu IMapamMerpa B KOJOHKaxX, M
apxuBaTopamMu B cTpokax. [lomb3oBarenp HMeEET BO3MOXHOCTh YCTAHOBUTH aAPXUBALMIO HYXHOTO
aTpuOyTa TpeOyeMbIM apXUBATOPOM MPOCTO M3MEHHB SYCHKY Ha TICPECCUCHHUU.

Bxnanka "Kondurypanus mabnaona" (puc.4.5n) coaepkuT KOHGUIypallMOHHBIE MOJS B COOTBETCTBUU
¢ mabmoHoM. B mpumepe 310 TpynmnoBas cBA3b Ha BHEHUIHUN MapaMeTp. DTy CBA3b MOKHO YCTaHOBHTb,
MPOCTO yKa3zaB MyTh K mapamerpy, eciu diar "[loka3piBaTh TOJBKO aTpUOYTH" HE YCTAHOBIICH, WU KE
YCTaHOBUTH ajipeca aTpuOyTOB MO OTAENBHOCTH, ecliu ¢uiar yctaHoBieH. 3Hak "(+)", B KOHIE ajapeca,
CUTHAJIM3UpPYeT 00 YCHENIHON JIMHKOBKE U MPUCYTCTBUU 1I€JIEBOI0 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 éxnaoxa konghueypayuu napamempa koumpoiiepa noocucmemst "Coop oanmnvix".

Onucanne OpenSCADA 52



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 "Ampubymut" napamempa xonmponnepa noocucmemst "Coop oanmwvix".

| 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 "Apxusayus” napamempa konmpoanepa noocucmemut "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. Bxnaoka "Konghueypayus wabnona" napamempa xonmponnepa noocucmemwt "Coop dannvix".
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4.6. lloacucrema "Apxusbr"

[Toncucrema sSBISIETCS MOAYIBHON U COJIEPIKUT UEPAPXUIO OOBEKTOB, N300paxkEHHYIO HA puc.4.6a. s
KOH(UTYpaluK MOACUCTEMBI MPEAYyCMOTPEHA KOPHEBasi CTpaHMIla MOJCKCTeMbl "ApXUBBI", coaepxKaias
BKIIaTKK "ApxuB coobmenwnii”, "Apxusl 3HaueHuid", "Moxynu" u "Ilomomp".

Jns monydeHus JocTynma Ha MOAM(HKAIMIO OOBEKTOB 3TOH MOJCHUCTEMbI HEOOXOAMMBI IIpaBa
nojb3oBarens B rpymnmne "Archive" uiam npasa npUBUIETUPOBAHHOTO MOJIb30BATES.

- ~

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 "Apxuswt”.

Bxnaaka "ApxuB cooOuienuit" (puc.4.6b) comaepKuUT KOHPUTYpAIMIO apXyWBa COOOIICHUH U (GopMy
3arpoca cooOIEeHUH U3 apXuBa.

Kongurypauus apxusa cooOIIeHUN TpeICTaBIeHA MOJISIMU:
« Pasmep Oygepa coobwenuii — yKa3bplBaeT Ha Pa3MEPHOCTh 00JACTH OMEpPaTHBHOW MaMSTH
3ape3epBUPOBAHHOEC HA TPOMEKYTOUHBIH Oydep coobmennii. Coolbmenus wu3 Oydepa
3aIlpalIMBalOTCA )1 IPOCMOTpa U apXUBHUPYIOTCS apXUBATOPAMH COOOILEHHH.
« Ilepuoo apxusuposanus coodbujenuil (¢) — NEPUOTUIHOCTD, C KOTOPOH apXHBATOPHI BHIOMPAIOT
cooOrmeHus u3 Oydepa s UX apXUBUPOBAHUS.

dopma 3ampoca COOOLICHUH COJEPXKHUT KOH(UIYpallMOHHBIE IMOJIA 3arpoca U TaOlMIly pe3yJsbTaTta.
Kongurypaunonssie moss 3ampoca:
+  Bpems — yka3bIBaeT BpeMs 3ampoca.
« Pasmep (cex) — yka3bpIBaeT pa3Mep WK ITyOUHY 3alpoca B CEKyH/ax.

« lllabnon kameeopuu — yKa3bIBa€T KATETOPHIO 3aIlpOIIEHHBIX cooOmeHni. B kateropum
MO’KHO YKa3bIBaTh 3JIEMEHTHI BBIOOPKH IO INAOJIOHY, @ UMEHHO CUMBOJBI "*" — g moOoi
noAcTpoku u "?" — uid 1000ro CUMBOJIA, a TAKXKE PErYJISIPHOE BBIPAKEHUE 3aKIIOUEHHOE MEXKIY

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

«  Vposen» — yka3piBaeT Ha MUHUMAJIBHBIA YPOBEHb COOOIICHUH, T.€. 3ampoc OyneT oopaboTan
IUIS1 COOOLICHUH ¢ YpOBHEM, 0OJIee MM PABHBIM YKa3aHHOMY.

«  Apxusamop — yKa3bIBae€T apXMBAaTOp COOOIICHUH, 11 KOToporo odpabaTsiBaTh 3amnpoc. Ecnu
3HaYeHHe OTCYTCTBYET, TO 3ampoc Oyaer obpaboran s Oydepa u Bcex apxuBaTopoB. Ecnm
ykaszaHo <buffer>, To 3ampoc Oyner 06paboTan ToabKO 115 Oydepa coolrieHuil.

Tabmura pe3ysibrara COJEPKUT CTPOKU COOOIICHHUH ¢ KOJTOHKAMH:
«  Bpems — BpeMs COOOIIEHUSI.
«  Kameeopus — xaTeropusi COOOIICHHUS.
«  Vpoeenb — ypoBeHb COOOIICHUS.
«  Coobuenue — TEKCT COOOIICHUS.
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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. Bxraoka "Apxue cooowenuii” noocucmemot "Apxugor”.
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Bxnanka "ApxuBbl 3HaueHui" (puc.4.6¢) comepKuT oOIIyr0 KOHDUTYypalUI0 apXUBUPOBAHUS 3HAYCHUI
U CIHMCOK apXMBOB 3Hau€HUI. B KOHTEKCTHOM MEHIO CIIMCKA 3HAYEHUI MOJIb30BATEINIO MPENOCTABIAETCS
BO3MOXXHOCTh J100aBJIeHUS, YJAJEHHWs W THepexojJa K HykHoMy apxuBy. OOmas koHpUrypauus
ApXUBUPOBAHUS MIPE/ICTABICHA MOJISIMHU:
« Ilepuoo nonyuenuss OaHHbIX (MC) — YKa3bIBa€T TMEPUOJUYHOCTH 3a7a4d AKTHBHOTO
apxuBupoBaHusa. dakThueckd, MakCUMalbHas JeTaau3alus WId MHUHUMAIbHBIM TepHos,
AKTUBHBIX apXUBOB OIPEAEISAETCS 3TUM 3HAUYCHUEM.
«  VYposenv npuopumema szaoauu nonyuenus 0aHHbiXx — YCTAHABIMBAET MPUOPUTETHOCTD 33/1a4U
aKTUBHOTO apXMBHpOBaHUA. Vcoap3yeTcs pu IMIaHUPOBAHUM 3a7a4 OlepallMOHHON cucTeMoi. B
Cllydae WHCIOJHEHUS CTAaHIIMM OT HWMEHH CyNeprojib3oBarenis 'root" 53TO Tojie BKIIOYAET
IUTAHUPOBAHKWE 3aJauyd  apXUBHUPOBAHHMS B PEXHUME pEAITbHOTO BpPEMEHHM M C yKa3aHHBIM
MIPUOPUTETOM.

Bxnaaka "Moaynu" (puc.4.1b) conepuT CUCOK MOJyJIeH MOACHCTeMbl "ApXUBBI" U UACHTUYHA IS
BCEX MOAYJIbHBIX noacucTeM. Briagka "[lomomnis" cogepKUT KpaTKyro MOMOUIb JIJIsl JaHHOW CTPaHMILIBI.

-+ L QT OpenSCADA KoHUMrypaTop, E] >
dain PepaxtwpoeaHve Bug Nomows
i = = -3
8 8000 = = 2 0 X
|MM;| o ‘A
£ & Demo station LJ odeucmema: ApXuebl
% Basbl gaHHbIX _ —
%%, BesonacHocTs ApxuB coobLieHuiA ] ApxuBbl 3HaueHMid | Mogynu | Momowb |
i/ TpaHcnopTel
i TpaHcnopTHble NpOT: Mepwog nonyyexna gaddex (Mc): | 1000 s
| CBop paHHsIx YpoBeHb NpUopUTeTa 3a4a4u NoNyYeHUA AaHHbIX: s
Apxuesl A “
— PXWBbI 3HAYEHWIA:
&9 CneuwanbHble .
‘P _PP1 _var -|
I3 Monb3oBaTtenbek1e W v
° 1(:-) OS;npaBneHme Moaynsi TE131 4.2 var
@ Loop SSL PC_KPO3_var
PLX8 P101_var
gN1_F
F101_var
Pi_var
ST8612_var
gN1_P @
~ahld M
<] (]
Froman]

Puc. 4.6c. Bxnaoka "Apxuewvl 3nauenuii” noocucmemot "Apxusot”.

ApXUB 3HaUYCHHI TOJICUCTEMBI "ApXUBBI" MPEIOCTABIAET KOH(OUTYPAIIMOHHYIO CTPAHUILY C BKJIaIKAMHU
"Apxus", "ApxuBaropsl" u "3HaueHus".

Bxmagka "Apxus" (puc.4.6d) conepkUtT OCHOBHbIE HACTPOMKU apXHBa B COCTABE:

+ Paspen "CocrosiHue" — COAEPKUT CBOKCTBA, XapaKTEPU3YIOLUE COCTOSIHUE apXUBa:
« Bwinonnsemcs — cocrosiHue mnapameTpa "Beimonusierca". VcnomHstomuiicss apXuB
cobupaet gaHHbIe B Oydep U 00CTy)KUBACTCS apXHUBAaTOPaMH.
- B/ apxusa — anpec b/l mia xpaHeHus JaHHBIX apXUBa.

+ Paznen "Kondurypamus" — HEemocpeACTBEHHO COACPKUT OISl KOH(DHUTyparyu:
« ID — undopmanust 06 uACHTUPHUKATOPE apXHBa.
«  Mmsa — yKa3pIBaEeT UMs apXUBA.
Onucanue — KpaTKOE ONKCAHUE apXHBa U €r0 Ha3HAYCHHUS.
 3anyckamb — yKa3bIBaeT Ha cocTosiHUE "BrinosHsgeTcs", B KOTOpoe NepeBOIUTh apXUB
IIpH 3arpys3Ke.
« Tun 3nauenuii — yKa3blBa€T Ha TUI 3HAYEHUH, XpaHSIIUXCS B apXWUBE, U3 CIIHCKa:
"Jlormueckmit", "Llensiit", "BemecrBennpiin" u "Ctpoka".
«  Hcmounux — yKa3pIBaeT Ha TUI M apec UCTOYHHUKA. THI MCTOYHHMKA YKa3bIBaeTCs U3
crimcka: "[laccuBnbrit", "llaccuBHbii aTpuOyT mapamerpa" wiam "AKTUBHBIA aTtpuOyT
napametrpa". IlacCuBHBI apXuMB HE HMMEET ACCOLUMHUPOBAHHOTO HMCTOYHUKA 3HAYCHHIA;
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JaHHble B TaKOM apxXuB MCTOYHMK IepefaéT CaMOCTOSTEIbHO, Hampumep, U3
MOJIb30BATEIbCKUX  BBIYMCIUTEIBHBIX MPOLEAYpP IOCPEACTBOM BHYTPEHHEIO  S3bIKa
nporpaMMupoBaHus. Twrbl ¢ aTpuOyToM MapaMeTpa B TIOJE ajapeca YKa3blBalOT Ha
napametp nozacuctembl "COop naHHbIX" Kak vcToyHMK. [laccuBHBIN aTpulyT mapamerpa
HaTpaBJsIeT JaHHBIE B apXUB CAMOCTOSITENIFHO ¢ COOCTBEHHBIM IEPHOIOM cOOpa JaHHBIX.
AKTUBHBIN aTpHOyT MapaMeTpa ONpaLIMBAETCs 3aa4eil apXUBUPOBAHHS 3TON MOACUCTEMBI.
@aKTUYeCKH BCE HCTOYHHKU DPEATbHBIX TaHHBIX paOOTalOT B MAaCCMBHOM W AKTUBHOM
pEeXUME apXUBHPOBAHUS IOCKOJBKY IOJTYYEHHBIE AHHBIE Cpa3y IMOMELIAIOT B aTpUOyT
napameTpa, HMHOTJa 1O MeTke BpeMeHH. A BoT Bwiumciurenn (DAQ.JavalikeCalc,
DAQ.Logiclev, DAQ.BlockCalc) Moryr palGoTarb TOJIBKO B aKTUBHOM pEXKUME
apXMBHPOBAHUS, NTOCKOJIBbKY JAaHHBIE B aTpuOyTe MapaMeTpa OOHOBISIOTCS TOJIBKO MPU MX
HETIOCPEJICTBEHHOM 3ampoce W OepyTcsi M3 KOHTEKCTa BBhIUHCIEHHS. B cimydae ¢
UCTOYHHUKAMHU pEalbHbIX JAaHHBIX, PasHHULA MEXJY AKTUBHBIM M IACCHUBHBIM PEXHMOM
apXMBHPOBAHUS ONPENIEISIECTCS TEM, YTO B TACCHBHOM PEKMME HCTOYHHK MOXET IMOMENIaTh
JTAHHBIE B apXWB IO METKE BPEMEHHW, a B aKTHBHOM pEXHME METKa BPEMEHH BCET/Ia
YCTaHaBJIMBAETCS B TEKYI[E€ CUCTEMHOE BPEMS.

«  Ilepuoo b6ygepa (cex) — yka3bpIBaeT Ha IEPUOJUYHOCT 3HAUYEHU B Oy(depe apxuBa.

« Paszmep 6ygepa (edunuy) — yKazbIBaeT pa3MEpHOCTh WK TNIyOuHy Oydepa apxuBa.
Pa3mepHOCTh OOBIYHO ycTaHaBIMBaeTCsl B nepecdére Ha 60 cexk NMepUOAUMYHOCTH 3aJayu
apXMBHPOBAHUS C 3aI1aCOM.

« JKecmxas cemxa épemenu 6ygepa — ykaszpiBaeT Ha pexxuMm Oydepa. Pexum xécTroit
CeTKH IIO/Ipa3yMeBaeT PE3CPBHPOBAHME TAMSITH MOJ KaXKI0€ 3HAa4YeHHE, HO 0e3 METKH
BpeMeHU. Takoil pexHuM HCKII0YaeT BO3MOXHOCTb YIAKOBKH CMEXHO-OJAMHAKOBBIX
3HAYEeHUH, HO YKOHOMHT Ha XpaHEeHWU MeTKH BpeMmeHHu. MHaue Oydep paboTaer B pexxume
XpaHEHUsl 3HAYEHHUs] U METKU BPEMEHM U MOJEP)KHUBAET YIAKOBKY CMEXHO-OAMHAKOBBIX
3HAYCHUM.

«  Bwicokoe paspewenue eépemenu 0Oyghepa — yKazplBa€T Ha BO3MOXKHOCTb XPaHEHHS
3HAYEHUH C MEPUOJUYHOCTBIO 10 1 MUKPOCEKYHIbl, HHAUE€ 3HAYEHUS MOTYT XPaHUTHCA C
MEPUOTMIHOCTHIO 710 | CeKyHIIBI.

|+ 0T OpenSCADA KoHgurypatop
dann Pepaktwpoeanve Bup [Nomowb
i | 1’ E:D o
8 8O0 = &l ®0 e 9
|M"‘“| -] Apxue 3HaveHuli: Meminfo_use
PC_KPO3_var
P101_var Apxue | ApxuBatopsl | 3HaueHua |
gN1_F
F101_var ~CocTtoaxve
Pi_wvar BbinonHaetca:
ST8612_var BIl apxuga: [. » 'l
gN1_P B P
gN1_Q ~KoHndpurypauma
gN1_T ID: Meminfo_use
T_PP3 var
gN1_dP Mms: [Memlnfo_use
F_PP1_var Onucanwve:
P3_var
Meminfo_use
F3 var
P_PP3 var
gN1_D§S :
PT1006_1_var Sanyckars: ¥
PC_KPO1_var Tun sHaueHwin:
P4_var MeTouHuk: [ﬂaccmsﬂbn?l aTpubyT napameTpa v] [DAQ_System_AutoDA_Memlnfo_use |v]
CPULoad_load | |
F4_var Mepuop Gychepa (cex):
;E ?(:]‘;]'—21 _var Pasvep Gycpepa (eguhnw): (100 |5
var
T PP5 var XecTran cetka BpemHu Bydepa: (¥
TE131 5_1_var Buicokoe pa3spelueHue BpeMenn Bydepa: [ |
T_PP1_var @
4 (1+]
Flfoman

Puc. 4.6d. Ocnosnasn exnaoxa kongueypayuu apxusa 3Havenuti noocucmemol "Apxusvt”.
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http://wiki.oscada.org/Doc/LogicLev?v=18mf
http://wiki.oscada.org/Doc/JavaLikeCalc?v=2w6

Bxmanka "Apxuatopwl" (puc.4.6e) comepxuT Tabnuiy ¢ KoHbuUrypaumei mpouecca 00paboTKu

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

+  Apxusamop — uHpopmaius 06 agpece apxuBaTopa.
+ 3anywen — vHbOpMALIU O COCTOSHUY "3amymieH" apXxuBaropa.

« Obpabomka — npu3Hak o0pabOTKM JaHHOrO apxuBa apxuBaTopoM. [lome noctymHO ams
MOIU(UKAIIH TTOITB30BATEIIEM.

« Ilepuoo ( ¢ ) — uHpOopManUs O EPUOTUIHOCTH ApXUBATOPA.
+ Hauano — nata Havana JaHHBIX apXHMBa B apXUBATOpE.
+ 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 3uavenuii noocucmemul "Apxuevt”.
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Bxnanka "3nauenus" (puc.4.6f) comepkuTt 3ampoc 3HaYECHUN B apXWBE W PE3YJIbTAT B BHUJE TaOJIUIIBI

3HAYCHUH WM U300paKeHUs TpeH1a. 3anpoc 3HAYCHUH COACPIKUT TOJIS:

+  Bpems — yka3biBaeT Bpems 3anpoca. COIep>KUT JiBa MOJIA: MoJie AaTa+BpeMs U MUKPOCEKYH/IbI.
+  Paszmep — yKka3bIBaeT pa3Mep Win TIIyOUHY 3apoca B CEKyH/Iax.

«  Apxueamop — yKa3bpIBae€T apXHBATOp 3HAYCHUH I KOTOPOTO 00pabareiBaTh 3ampoc. Ecim
3Ha4YeHUEe OTCYTCTBYET, TO 3ampoc Oyzaer obpabortaH ans Oydepa m Bcex apxuBaTopoB. Ecim
ykazano <buffer>, To 3ampoc OyneTr o0paboran ToabKO a5 Oydepa apxusa.

« Ilokazamv epagux — yKa3bplBaeT Ha HEOOXOIUMOCTb IPEACTABICHUS JaHHBIX apXuBa B BUE
rpaduka (TpeHaa), HHaue pe3yibTaT MpEeACTaBIsIeTCs B TalOJHIle, COAeprKallel TOJNBKO BpeMs U
3HaueHue. B ciydae ycTaHOBKM 3TOro mnosisg gopmupyercs u oroOpaxkaercs rpaduk, KpoMe TOro
MOSIBJISIFOTCS JIOTIOJIHUTEIbHbIE KOH(DUTYPALMOHHBIE MOJIST HACTPOMKHM M300pakeHusI:

Pasmep uzobpasicenuss — yKa3bIBaeT MIUPHUHY U BBICOTY (HOPMUPYEMOTO H300paKeHHUs B
IUKCeax.
« Illxana 3nauenuss — yKa3blBa€T HWKHIOIO M BEPXHIOIO I'PAaHUIlY ILIKaJbl 3HaYeHUs. Eciou

o0a 3HAYEHUS YCTAHOBJICHBI

aBTOMATUYECKH B 3aBUCHMOCTH OT 3HAYCHMI.

B 0 wmm pasHBI,

TO TmIKajga OyIeT ONpeaessThCs

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 "3navenusn” apxusa snauenuti noocucmemt "Apxuewt”.
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Kaxxnprit Moynb moacucTeMsl "ApXHUBBI" IPEAOCTABIACT KOHPUTYPAITMOHHYIO CTPAHUILy C BKJIAIKAMH
"ApxuBatopsl" u "llomours". Bxnaaka "Apxuaropsl" (puc.4.6g) COIEpPKUT CIHCKU apXHUBATOPOB
COOOIIIeHUH U 3HAUEHUH, 3apErUCTPUPOBAHHBIX B MOAYJE. B KOHTEKCTHOM MEHIO CIIUCKOB IMOJIb30BATENIO
NPEJOCTABIISACTCS. BO3MOXKHOCTh J100aBJCHHUS, YAAJCHUS M Iepexoja K HYKHOMY KOHTpoiuiepy. Bo
Bkiaake "llomomp" comepkutcss mHOpMarmst o moxayie moacuctembl "Apxussl" (puc.4.1d), cocras
KOTOPOM MIAEHTUYEH JJIs BCEX MOAYJEH.

@ain Pepaktuposadve Bua [Nomoulb

& 4

1 00 0O 3 = 2 0 2 R

i . e Modyne: FSArch
= @ Demo station
~ ba3bl naHHbIX
l_]; EeaunﬂacHﬂch Apxueatopel | lMomoub |
j Tpaicnoprs ApxueaTtopel cooblwenni:
w. TpaHcnopTHble NpOTOK ,
| CBop maHHbIx NetRequsts
B[] ApxuBbl Test
5 Modyns: StatErrors
v ApxueaTtop Ha ¢
“w ApxusaTtop Ha b,
Apxue 3HavyeHull:
4 CneuwnancHble
A MonbaoBaTeNbCKUE WHT APXMBATOPbI 3HAUEHMIA:
€y Ynpaenexwe mMoaynsam h
& Loop 1m
@ Loop SSL 1s
PLX8
(1 (1]

Froman)

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

ApxuBaTopbl COOOIIEHUII copep)kaT COOCTBEHHYIO CTPaHUIy KOH(UrypalMu ¢ BKJIaJKaMU
"Apxusarop" u "CooOmienus".

Bxnanka "ApxuBatop" (puc.4.6h) comepxut oCHOBHBIC HAcTpoiku. COCTaB ATHX HACTPOEK MOXKET
HECKOJIBKO OTJIMYaThCS OT OJHOIO MOAYJIS 3TOW MOJCUCTEMBI K JPyromMy O 4éM MOYKHO Y3HAaTh B
COOCTBEHHOM JOKyMEHTAIlMU MOJyJied. B kauecTBe mpumepa pacCMOTPUM HACTPOWKH apXuBaTOpa
coobuieHnit y Moyt apxuBa Ha (aitnoByro cuctemy Arch.FSArch Hacrpoiiku:

Paznen "Cocrosinue" — COIep KUT CBOMCTBA XapaKTEPU3YIOIINE COCTOSTHUE apXUBaTOpa:

«  Buinonnsemcsa — coctosiHue apxupatopa "Beinonnsercs". VcnonHsAomuUics apXxuBaTop
obOpabateiBaeT Oydep apxuBa COOOIIEHUI U MOMEMIAET €ro JaHHBIE B CBOE XPaHWIHIIE, &
TaK)Ke 00CIIY>KMBAET 3apoChl Ha IOCTYH K JAaHHBIM B XpaHWIIUIIE.

- bBJ[ apxusamopa — anpec b/ 1y XpaHeHus: TaHHBIX apXUBATOPA.

«  Koney — nara+BpeMs TOCJICIHUAX JTAHHBIX B XpaHWIHIIEC apXHBATOPA.

«  Hauano — nata+Bpems NEepBbIX JaHHBIX B XPAHUIIUIIE apXUBATOPA.

« Pasmep ¢aiinos apxueamopa (kb) — wHbOpMAIUs O CyMMapHOM pasMepe (aiiio
apXuBaTOpa C TaHHBIMHU.
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«  Bpems apxusuposanus (Mc) — BpeMs, 3aTpauyCHHOC Ha apXMBHPOBAHUE AAHHBIX apXHBa
COOOIIEHHI.

+ Paznen "Kondurypamus" — HEmocpeACTBEHHO COMEPKUT MO KOH(DHUTyparyu:

« ID — undopmanus 06 uaeHTuPUKaTOpe apxuBaTopa.

HMms — yka3pIBaeT UM apXUBaTOpA.

+  Onucanue — KpaTKoe OIMCaHHUE apXMBATOPa M €ro Ha3HAYCHHUS.

+  Aodpec — anpec XpaHWIHIIA B cienu(pUIHOM JJIs THUIIA apXuBaTtopa (Momyns) dhopmare.
Onucanue gopmara 3anucu agpeca apxuBaTopa, Kak MpaBuiio, TOCTYITHO BO BCIUIBIBAIOLIEH
MOJICKA3Ke 3TOro MoJist. B mpumepe 3T0 OTHOCUTENbHBIN MyTh K JUPEKTOPHH XPAHIIIHUILA.

«  Vposenv coobwenuti — yxaspIBaeT Ha YpOBEHb co00OImeHui apxuaTopa. CooOmeHus ¢
YPOBHEM OoJiee WM paBHBIM YKa3aHHOMY 00padaThIBatOTCS apXUBaTOPOM.

«  Kameeopuu coobwenuti — CIIMCOK KaTETOpHil COOOIIEHUH, pa3aenEéHHbIA CUMBOJIOM ;.
CooOuienus, momasiive MoJ MIa0JIOHBI WM PEryisipHble BBIPAXKEHUS KaTeropuid, OyayT
oOpabaTbIBaTbcsl apXUBaTOpoM. B KaTeropuum MOXHO YKa3bIBaTh 3JIEMEHTHI BBHIOOPKH IO
m1abJIOHy, @ IMEHHO CUMBOJIBI '*' — 151 TI000# TOACTPOKH U '?' — 11 TI000TO CUMBOJIA, a
TaK)K€ PEryJSIpHOE BBIPAKEHHE 3aKIOYEHHOE MexIy cumBoiamu '/ (/mod (System|
LogicLev)/).

+ 3anyckamb — yKa3blBa€T Ha COCTOsHUE "BpIMonHseTcA", B KOTOpPOE IEPEBOIUTH
apXuBaTOp IPH 3arpy3Ke.

« Pazgen "JlomomHUWTENBbHBIC OMIMU' — CHICHMAIW3UPOBAHHBIA IS MOIYJS pasaen, o

COACPKUMOM KOTOPOI'0, MOKHO O3HAKOMUTHCA B JOKYMCHTAIUU Ha MOAYJIb.

$aiin PepaxktwpoBanwe Bua [lomowb

88000 =X 14200 @@

|I-f1n.|s|

Apxueamop coobuweruii: Test

= @ Demo station

% basbl jaHHbIX Apxusatop | CoobuieHus
i, besonacHocTe o
¢ TpaHcnopThl ~CocTosHue
=7 TpaHCI’I{JpTHbIE npoT BeinonHAReTcH:
~| CBop AaHHbIX . [ww
B 7 Apxvas B apxuBaTopa: | *. |v]
= Modyns: KoHeu: 06.02.2009 18:22:21
= 4 ApxvBaTop Ha Hauano: 12.01.2009 17:31:08
B Apxﬁ:fég:ﬁ ;’;g Paamep dhaiinoe apxueatopa (kB): 586.278
e Bpemsa apxwBupoBaHua (Mc): 1.55731
StatErrors ~KoHpurypauusa
Apxusamop 3H ID: test
"% ApxueaTop Ha ’
Apxus 3Ha4eHul: wsi: | Test
& CneumanbHele Onucanne:
| MonbsoBaTensckue 1
#p Ynpaenexwe Mogyns
= Loop
& Loop 3SL
PLX8 o
Anpec: | ARCHIVES/MESSITEST/ |
YpoBeHb coobLLeHni: _E
KaTturopuu cooBueHmia: [* l
3anyckaTb: [v|
~[ononHUTENEHBIE OMLMK
XML apxuBHble dannel: [ g
[ (1)

Flroman

Puc. 4.6h. ['masnas éxnaoka kongueypayuu apxusamopa coooweruti noocucmemvi "Apxuewt”.
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Bxnaaka "CooOmienus" (puc.4.61) comepxut ¢opMmy 3ampoca COOOIICHUH W3 apXuBa JaHHOTO
apxuBaropa:

+  Bpems — yka3bpIBaeT BpeMs 3ampoca.
+ Pasmep (cex) — yKka3bIBaeT pa3mep WU IIIyOUHY 3arpoca, B CeKyHax.
« Ilabron kameeopuu — YKa3bIBaeT KATETOPHIO 3alpOILICHHBIX cooOmieHnii. B kateropuu
MOXHO YKa3bIBaTh AJIEMEHTHI BBHIOOPKM IO IIa0JIOHY, @ MMEHHO CHMBOJIBI '*' — i J000it
MOJCTPOKH U '?' — aJis MOOOTr0 CUMBOJIA, @ TAKXKE PETYISIPHOE BBIPAKEHHE 3aKIIOUEHHOE MEXKIY
cumBoiamu /' (/mod_(System|LogicLev)/).
« Vposenvb — ykaspIBaeT Ha MUHUMAJIbHBIA YPOBEHb COOOIICHHUH, T.€. 3ampoc Oyaer oOpaboTaH
JUIs COOOIIEHUH C YPOBHEM 0o0Jiee WM paBHOMY YKa3aHHOMY.

Tabnuna pe3ynbTara COIEPKHUT CTPOKH COOOIIECHHI ¢ KOJIOHKAMHU:
+  Bpems — BpeMs cOOOIIEHUS.
«  Kamezeopus — xareropusi COOOIICHUSI.
+  Vposenb — ypoBEeHb COOOIICHHUS.
+  CoobujeHue — TEKCT COOOIICHUS.

dain Pepaxvposadve Bug [Nomoulbs

B BO00O0=rx 1kl 20 2

‘HMH
= @ Demo station

% basbl aHHbIX Apxveatop | CoobleHus

11 BesonacHocTb

Apxusamop coobuweHuli: Test

=

#

i/ TpaHcnopTsl Bpema: [06.{)2.2{)09 18:35:41 }%I

2 TpaHcnopTHble NPOTOKC i

3| C6op faHHbIX 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_Ul/m... 1 CrapT mogyns.
_ Apxusamop 3Ha 2 |FriFeb 618:35:13 2009 /DemoStation/sub_Archi... 1 Myck noacucTembl.
% Apxusatop Ha B[
Apxue 3Hayerull: 3 |FriFeb 6 18:35:13 2009 /DemoStation/sub_DAQ... 1 3anyck koHTponnepa!

4 CneunancHble : - :

[ Monb30BaTENbCKYE MHT 4 |FriFeb 618:35:13 2009 /DemoStation/sub_Tran... 4 Owwwnbka nogknioyeHns ...
gﬁ-m);npaanerme MoaynaMy 5 |FriFeb 6 18:35:13 2009 /DemoStation/sub_DAQ... 1 BxnioueHwe koHTponnepal
@ Loop SSL 6 |FriFeb 6 18:35:12 2009 /DemoStation/sub_DAQ... 1 Brkniouenue koHTponnepal
PLX8

7 |FriFeb 6 18:35:11 2009 /DemoStation/sub_DAQ... 1 BrnwdeHwe koHTponnepa!
8 |FriFeb 618:35:11 2009 /DemoStation/sub_Tran... 1 [Myck noacucTeMel. E
a aD

Ffoman

Puc. 4.6i. Bknaoka 3anpoca coobuenuti "Coodwenusn" apxusamopa coodwenuti noocucmemul "Apxueot”.

ApXHUBaTOpPHI 3HAUECHUH COMEPKAT COOCTBECHHYIO CTPAHUILY KOHPUTypaluu ¢ BKIaakamu "ApxuBaTop"
u "Apxusbl'".

Bknanka "Apxuatop" (puc.4.6j) coaepXHUT OCHOBHble HacTpoiku. COCTaB ITHX HACTPOEK MOXKET
HECKOJIbKO OTJIMYAThCsl OT OJHOIO MOZYJS ATOW IMOJACHUCTEMBI K JPYyromMy, O 4éM MOXKHO Y3HaTb B
COOCTBEHHOM [OKyMEHTaluu Monyieil. B kauecTBe mnpuMepa pacCMOTpUM HACTPOWKM apXuBaTopa
3Ha4eHUH y MOIysl apxuBa Ha (aitnoByro cuctremy Arch.FSArch Hacrpoiiku:

« Pazpgen "CoctosiHue" — COIEpAKUT CBOMCTBA XapaKTEPU3YIOIINE COCTOSIHUE apXUBATOPA:
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«  Bwinonnsiemcs — cocrosinue apxuBaropa "Boinonnsercs”. VcnoaHsomuics apxuBaTop
oOpabatbiBaeT Oydepa apXMBOB 3HAUCHHH M MMOMENIAECT UX JaHHbIE B CBOE XpaHWIMIIE, a
TaKXKe 00CIIy>KMBAeT 3alpoChl Ha IOCTYN K JAaHHBIM B XpaHWIUIIE.

- Bpems apxusuposanus (mc) — wuHMOpMALMs O BpEMEHM 3aTPAYEHHOM Ha
apXWBHPOBAHUE JAHHBIX Oy(hepoB apxuBoB. [IepHoOIMIHOCTS apXUBUPOBAHUS YKA3bIBACTCS
B noste "Ilepuon apxuBupoBanus" pasnena "Konduryparus" 3Tol BKIaIKH.

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

Paznen "Kondurypanus" — HEoCpeACTBEHHO COJAEPIKUT OIS KOHPUTYPAIIIHN:

« ID — undopmanust 06 uACHTUPHUKATOPE apXUBATOPA.

«  HMms — yka3pIBaeT UM apXUBATOPA.

+  Onucanue — KpaTKOE OMKCAHUE apXUBATOPa U €ro Ha3HAYCHHUS.

« Ilepuoouunocms 3maueHuli (cex) — yKa3bIBaeT MEPUOJUYHOCTb 3HAYCHUH, KOTOPHIE
COJIEP>KaThCSl B XpaHWIUIIE apXUBATOPA.

« Ilepuoo apxueuposanus (cex) — yKa3blBae€T NEPUOTUYHOCTH 33Jaud APXUBUPOBAHHUS
naHHbIX OydepoB apxuBoB. PazmepHocTh OydepoB apXWBOB BO BPEMEHHOM BBIPAKEHUU
JOJDKHA OBITh HE MEHee, a Jydllle HECKOJbKO OoJiblie, MEePUOAUYHOCTH 3a/a4yd
apXUBHPOBAHUSI.

«  Aopec — anpec XpaHWIHIIA B CICIUGUIHOM JIs THTIA apxuBaropa (Moayns) (popmare.
Omnwucanue popmara 3amucy agpeca apxuBaTopa, Kak MpaBUIIo, JOCTYITHO BO BCILIBIBAIOIIEH
MOJICKa3Ke ATOro MoJisd. B mpuMepe 3T0 OTHOCUTENBHBIN MYTh K JUPEKTOPUH XPAHWIHIIA.

« 3anyckamb — yKa3plBaeT Ha cocTosHue "BwimomHsiercs", B KOTOpoe NEPEBOIUTH
apXWBaTOp TPH 3arpy3Ke.

Paznen "JlomomHuTenbHble OMNIMHU" — CHEHUAIU3UPOBAHHBIA MAJi MOIYJS paslen, o

COACPIKUMOM KOTOPOI'O MOXHO O3HAKOMUTLCA B JOKYMCHTAIIUX HA MOJAYJIb.
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-+ QT OpenSCADA KOH(MrypaTop | =]
$aiin PepaktwpoaHue Bua [lomollb

= . — . =
880000 LWl B00 B0
' Apxueamop 3HavyeHul: 1s
= Demo station
o 5 Basbl faHHbIX ApxuBatop | ApxuBbl
4. I, BesonacHocTb O
. i/ TpaHcnopTel ~CocTosHue
-y TpaHcnopTHLIE NPOTOKON BrinonHAeTcA: [+
o | Cbop pattbix Bpems apxueupoBatns (mc): 3.41029
-] ApxuBel
B Modyne: b0 apxusatopa: | " |']
El- ¥ ApxueaTop Ha dai — KoHpurypauus
Apxusamop coobuy D:
E- Apxusamop 3Hadyer - 1s
1h Wnas: [15
jlm OnucaHue:
5
-a ApxuBaTop Ha B[] OpHO cekyHOHLIA apXuB.
Apxus 3HaveHu!
- g3 CneuwnanbHble
. [ MonbaoBaTenbcke MHTEL
&y Ynpaenexue MOLyNaMu MNepuogWyHOCTL 3HaYeHWA (Ccek):
= tmp ssL Mepuron apXMBMpPOBaHWA (Cek):
oop
2 X8 Anpec: [ARCHIVESNALHS
3anyckaTtb: [ =

~HononHuTensHbIe ONUKMKA

Paamep daiina (4acoB):
MakcumMankHoe KonM4ecTBo (hainos: E @

Menurnedmne yarnaaeLy aausaaE (OR[N N1

o an

froman

Puc. 4.6j. I'nasnas éxnaoka kongueypayuu apxusamopa 3nadenuii noocucmemst "Apxugor”.

Brragka "Apxusel" (puc.4.6K) comepxut Tadumiy ¢ mHpopMaImei o0 apxuBax, o0pabdaThIBaeMBIX
apxuBaTopoM. B cTpokax Tabmuiia coIepKUT apXuBbl, a B KOJIOHKaX WH(OPMAILIUIO:
+  Apxue — uMsl apxuBa.
« Ilepuoo (¢ ) — NepuoaUYHOCTh APXUBA B CEKYHJIAX.
+  Pasmep 6yghepa — pazmepHOCTh Oydepa B eTUHUTIAX.
« Paszmep aiinoe (M6) — cnemmduunoe s moxyns Arch.FSArch nome ¢ mndopmanmeit o
CYMMapHOU pa3MepHOCTH (ailioB XpaHUIUIIA apXUBATOPA ISl apXUBA.

B cmydae ¢ momymem Arch.FSArch B sroif Brmagke emé comepkutcss ¢opma SKCIoOpTa JaHHBIX
apxuBaropa.
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-+ QT OpenSCADA koHdurypartop

dain PepaktupoBanne Bug [Momolwb

88000 =% 141800 08

k Demo station
t 75 basbl gaHHbIx
o 1}y, be3onacHocTb
. i TpaHcnopTsl
-z TpaHCNopTHbIE NPOTOKON
1. /| Cbop paHHbIx
- [ ApxuBhbl
El- Modyne:
Bl - ApxusaTtop Ha dhai
Apxusamop coobuy
- Apxusamop 3Hadvet
1h
1m
1s
. ApxwveaTop Ha B[
Apxus sHaverul:

Apxugatop | ApXMBbI |

Apxueamop 3HavyeHUl: 1s

ApxuWBbl:

Apxus

| Nepuog (c) | Pasmep Gydgepa | Pasmep caiinoe (MB)

.CPULoad_load

F101_var
F3 var

F_PP1_var

Memlinfo_use

1
2 |
3 |
4_ F4_var
5 |
6 |

1
1
1
1
1
1

100
100
100
100

0.3320
1.2248
0.2451
1.0020
1.0254
0.1475

1 (3 CneuuancHble 1] HEE | [«]+]
o |4 Mons3oBaTenksckue uHTer |~ IKCMOPT
B t: GB;rlpaBHEHue MOOYNAMK
=|_}{I;300p SSL Apxus: [ |,I

Hauano: [01.01.1970 03:00:00 |4

Koweu: |01.01.1970 03:00:00 |3

B dpaiin: ’ ]

]
Flroman]

Puc. 4.6k. Bknaoka "Apxuswl” apxusamopa 3navenuii noocucmemul "Apxuevt”.
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4.7. Iloacucrema "Iloab30BaTesabckue nHTEpdeicor"

[Toncucrema siBisiercss MoaynbHOW. [l KoH(UTrypaluu MOJACHCTEMBI TPEIyCMOTpEHa KOpHEBas
crpanuna mnoacuctembl "[lonp3oBarensckue uHTEpdench", comepkamas Bkiaagku "Moaynu" u
"TTomomrs". Brmaaka "Moaynu" (puc.4.1b) comepXUT CMCOK MOy MOACUCTEMBI U UIACHTHYHA IS
BCEX MOIYJIBHBIX MojacucTeM. Bkiaaka "Ilomomp" comepKuT KpaTKyrO MOMOIIIb /71l JAHHOW CTPAHUIIBI.

Kaxnpiit Mostyns noacuctems! "Ilonb3oBarenbekue nHTepdeiics”" mpeaocTaBiseT KOHQUTYPaLMOHHYIO
ctpanuity ¢ Briagkamu "Tlomb3oBarensckuii maTepdeiic” n "Tlomomnp". Brmanka "[lomb3oBarenbckuii
uHTepdeiic" (puc.4.7a) npeaocTaBiseT napaMeTp g KOHTPOJIA 3a cocTosHueM "BrinonHsercsa" Moy,
a TakkKe paszenbl KOHPHUIypaluy CHelUalIn3UpOBaHHBIC JJIS MOAYJEH 3Toi mojcucTteMbl. Bo Bkiaake
"ITomommp" conepkurcs wuHboOpMarnuss o wmoxayne mnoxacucteMbl "llonb3oBaTenbckue wuHTEpPhEHCH"
(puc.4.1d), cocTaB KOTOPO# UASHTUYEH TSI BCEX MOTYyJEH.

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. Bxraoka "lonvzosamenvckuii unmepgetic” mooyns noocucmemwl "llonvzosamenvckue
unmepaeticor”.
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4.8. IToacucrema "CneunajbHpie'

[Toncucrema sBnseTcss MOAYIbHOU. J[ns KOH(UTYpalwu TMOJCHUCTEMBI TPEIYCMOTPEHA KOpHEBas
crpanuna noacuctemsl "Cneumanbhbie”, coaepxamas Bkiaaaku "Moaynu" u "llomomp". Bxnaaka
"Monymu" (puc.4.1b) cOmepKHUT CIUCOK MOMYJIeH IMOACHCTEMBI M HMIACHTUYHA NJISI BCEX MOIYIBHBIX
nojacucteM. Bxnagka "Tlomomp" comep>XUT KpaTKyro MOMOIIb ISl JAHHOW CTPAHUITBI.

Kaxnapiii Momyns moxacuctemsl "CrenuanibHble" MpenocTaBiseT KOHPUTYPALMOHHYIO CTPaHHILY C
Bimankamu "Crnenuanbabld Monynp" u "llomomps". Bxnaaka "Cnemumanbabii monayns" (puc.4.8a)
IIPEOCTABIIAET NapaMeTp sl KOHTPOJIA 3a COCTOsHMEM "Brimonsserca" MoOIyis, a TakXkKe pa3lelbl
KOHQUTYpallMH CIEIUAIM3UPOBAHHBIC JUII MOJAYyJIed »ToW mojacuctembl. Bo Bkmanke "Ilomorp"
comepxutcs wuHpopManms o Moxayie mnoacuctembl 'CrnenuansHbie" (puc.4.1d), cocraB koTopou
UJCHTUYEH JIJISl BCEX MOMYJICH.

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. Bkraoka "Cneyuanvuwiii Mooyas" mooyna noocucmemul "Cneyuanvrule”.
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4.9. lloacucrema "YnpasJjienue MoayasiMu"'

[Toncucrema He sBIsieTcs MOAYNIbHOW. [yt KOHPHUTypanuu MOJICHUCTEMBI MPEIyCMOTPEHa CTpaHUIlA
nojcuctemsl "Ympasienne moayiasmMu', coxaepskamas Bkiaanku "Iloncuctema" u "Ilomomp". Brmaaka
"l[Toncuctema" (puc.4.9a) conepKUT OCHOBHBIE HACTpOWKHU nojacuctemsl. Bxiaaka "Ilomoins" comepxut
KpaTKy0 MOMOUIb I JaHHOM cTpaHubl. Cocta Bkiaaku "[loacucrema':

« Ilymw K pazoensemvim 6ubauomexam (Mooynim) — UHGOPMALHS O PACIIONI0KEHUHN TUPEKTOPUU
¢ moaynsamu cucreMbl OpenSCADA. VYcranasiauBaercst napamerpoM <ModDir> craHuum,
KOH(pHUTyparmoHHOTO (aiina.
«  Paspewénnvie mooyiu — uH(pOpMALUSI O CIHCKE, Pa3AcIEHHOM CHMBOJOM ';', MOIYJeH,
pa3peméHHbIX A1 aBTOMATUYECKOTo MOAKIIOYEeHUsS U OOHOBJIEHUA. 3HaueHHe '*' ucrnosb3yercs
JUIL  pa3pelleHdss BceX MoJyiel. YcraHaBiauBaercss mnapameTpoM <ModAllow> paznena
noacuctemsl, sub_ModSched, crannuu, koHurypamuonnoro Qaiina.
« 3anpewénnvie mooyru — uH(pOpMaLUI O CIHUCKE, pa3fAeNEHHOM CHMBOJIOM ';', MOIyJei,
3aMpemEHHbIX Il  aBTOMAaTMYeCKOTrO IOAKIIOYEHUS M OOHOBIIEHHUSA. Y cCTaHaBIMBAaeTCA
napamerpoM <ModDeny> pazaena noacuctemsl "sub ModSched" cranmum koHGUTYypallMOHHOTO
¢aitna. Ciucok 3anperméHHbIX MOy e UMeeT OOBIINI PHOPUTET YEM pa3peLIEHHBIX.
+ Ilepuoo nposepku mooyneii (cex) — yKa3bIBaeT Ha IEPUOJUIHOCTD MPOBEPKU MOJTyJIeH Ha (pakT
ux OOHOBIEHHUS. Mopayiu, AOMYCTHMBIE A aBTOMATHMUYECKOTO IOAKIIOYEHHUS U OOHOBIICHUS,
OyAyT aBTOMAaTUICCKU OOHOBJICHBI.
« Ilposepumv Mm00ynb cetiuac — KOMaHIa BBIMOJIHUTH TPOBEPKY MOAYNEeH Ha ¢akT ux
oOHOBIeHHsA. MOyiH, OMyCTUMBIE JUISI aBTOMATUYECKOTO MOIKIIOUEHUS] U OOHOBICHHSA, OYIyT
aBTOMATUYECKU OOHOBIICHBI.
« Pazoensemvie Oubnuomexku (mMooyniu) — TabIuIa C TEPEUHEM pa3JelIieMbIX OHOIMOTEK C
MoayisaMu, oOHapyxeHHbIMH OpenSCADA. B cTpokax pacnosio’keHbl MOJAYJIH, a B KOJIOHKaX
nH(pOpMaIIUs O HUX:
«  Ilymb — uH(pOpMAIHS O TIOIHOM ITyTH K pa3essseMoil OnOInoTeKe.
« Bpemsa — wundopmanus o BpeMeHHM TociieqHerd Moaudukanuu Qaina paszaenseMon
OUOINOTEKH.
«  Mooynu — uHpopmanus o IepedHe MOAYJeH B pa3zensaeMoil Oubnuorexe.
Brniouen — cocrosHue "Bximrouen" pasznensemoin 6ubnuorexu. IlpuBuiernpoBaHHbIM
MOJIb30BATEISIM ~ MIPEOCTABIACTCS BO3MOXKHOCTH ~ PYYHOTO  BKITFOUCHUS/BBIKITIOUCHHS
pazaenseMbIx OMOIUOTEK MyTEM U3MEHEHHSI 3TOTO MOJIs.

-+ 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 mooyasimu".
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4.10. Konpurypaunonusii a1 OpenSCADA u napamMeTpbl KOMaHAHON CTPOKH
BbI30Ba OpenSCADA

Kondurypaunonssiit ¢aitn cuctemsl OpenSCADA npeaHa3HadeH JUlsl XpaHEHUS] CUCTEMHON U 0011eit
koHpurypammu OpenSCADA-cranmmu. Toiapko B KOH(GUTypalmoHHOM (aiiie M uepe3 mapaMeTpsl
KOMAaHJHOM CTPOKM MOXHO YKa3aTh 4YacTh KJIIOYEBBIX CHUCTEMHBIX MAapaMeTPOB CTaHLMHU, MOITOMY
3HAaKOMCTBO CO CTPYKTypol KOH(HUrypanmuoHHOTO (haizla HEeoOXOAMMO S CHEIHAJIHCTOB
pasBépThiBaromMX pemernst Ha ocHoBe OpenSCADA.

HasbiBatbcst koH(buUrypamuonusiid ¢aitn cuctembl OpenSCADA MOXeT 10 pa3HOMY, OJHAKO MPHHSTO
Ha3BaHue oscada.xml m mpomsBogHbIe OT Hero. KoHurypanuoHHbIi ¢aiin 00BIYHO yKa3bIBACTCS, MPH
3aIycKe CTaHITUH, napameTpoM KOMaHTHOH CTPOKH
--Config=/home/roman/roman/work/OScadaD/etc/oscada_demo.xml. JIns ymobcTBa BBI30Ba CO3AIOTCS
CKpHIITBI  3allyCcKa CTaHIMA C HYXHBIM KOHQUTypalMOHHBIM  QailyioM, HampuMmep CKpUNT
(openscada_demo) BI30Ba JEMOHCTPAIIMOHHON CTAHIIUHU:

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

Ecnu koHurypanroHHslii (aiin He yKka3aH TO UCIOIb3YeTCs CTaHAAPTHBIA KOH(UTYpallMOHHBIN (aii:
/etc/oscada.xml .

CTpykTypHO KOH(GUTYPAIIMOHHBIN (DaiiyT OPraHU30BaH HA PACIIUPSIEMOM sI3bIKE pa3MeTku Tekcta XML.
CrnenoBaTennbHO TpeOyeTcs KECTKOE coOmoaeHre nmpaBui cuaTakcuca XML. Ilpumep oOpasma THIIOBOTO
koHpurypamuonHoro ¢aitna OpenSCADA, ¢ y3namu KOHPUTypanuu OOJBIIMHCTBA 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 CTPYKTypy KoHuUrypanmuoHHOro Qaiina. OmauH KOH(QUTYpamHOHHBINA (aiin
MOJKET COJiep’KaTh KOH(UIYpallMI0 HECKOJbKHUX CTaHUUMW B ceKUuax <station id="DemoStation"/>.
ATpubyTOM yKa3biBaeTCs HIeHTU(UKAaTOp cTaHIuH. Vcroap30BaHne TOM MM MHOM CEKIIMU CTaHLUH, ITPU
BBI30BE, YKa3bIBACTCS MapamMeTpOM KOMAaHIHOW CTpokHu --Station=DemoStation. Cexuus CTaHIIUH
HETMOCPEJICTBEHHO COJIEPKUT MapaMeTpbl CTaHIMU M CEKIMH mojacucteM. [lapamerpsl KoHpUTypauuu
CEKIIMW 3alMChIBAIOTCA B Buae <prm id="StName'">Demo station</prm>. I'me B arpubyre <id>
yKa3bIBaeTCs UACHTU(UKATOP aTpuOyTa, a B TeJie Tera yKa3blBaeTcs 3Ha4eHHe mapameTpa "'Demo station".
[lepeyeHp NOCTYNHBIX MapaMeTpPOB M MX OMHCAHUE JUIA CTAaHIMM M BCEX OCTAIbHBIX CEKLUUH MOXKHO
MOJIy4YUTh B KOHCOJM, nocpenctBoM BbizoBa OpenSCADA c¢ mapamerpoMm --help wnm Bo BKIaakax
"TTomomp" cTpaHUI KOMIOHEHTOB KOH(UTrypaunoHHbIX ¢aitnos OpenSCADA (puc.4.10a).

@ain PepakTvpoBaHWe Bug  MomMolbs

LY - = 20 2

||/1MF| ., o
5 @ Dema station e OpenSCADA cmaHuyua: "Demo station
% Basbl LanHbx
{4 BeaonacHoCTs CTaHumA | MoACHUCTEMBI ‘ MomoLb l
7 Tparcnoptsl MoMoLLE NO oML UAM:
G TpaHcnopTHbIE NpOT i _
| CBop AaHHbIX 1=
| ApxuEHI OpenSCADA 0.6.3.1 (Linux-2.6.27-std-def-alt11), e
& CneyWaneHble
E Nonb3oeaTensCkUE K
@ YrnpaeneHue MofynA e it
& Loop OCHOBHBIE OMLMA CUCTEMBI
& Loop SSL
PLX8 -h, --help MHopmaymna No anuuAM CMCTEMBI.
--Config=<nyTb> KoHWrypaLoHHbIA gain.
--Station=<umaA>  KIMA cTaHuuK,
--deman 3anyck B pEXUME LEMOHE.
--MesslLev=<ypos> OBpabaTbiBaembli <ypoBeHb> cooblweHui (0-7).
--log=<Hanpaen.> HanpasneHue coofLeHwA B:
<Hanpasn.> & 1 - CMCTEMHBIA norep (syslogd);
<Hanpaen.> & 2 - cTaH4apTHLIA Bexog (stdout);
<Hanpasn.> & 4 - cTaHAapTHLIA BbIXOL OWMGOK (stderr),;
<Hanpaen.> & 8 - apxme CooOLEHMIA, i
—————————————— NapameTpbl cTaHuwu </DemoStation/> B KOH(pWUrYpaLWOHHOM daine ---------—-
Waorkdir  <path>  Pafoyan JupexTopun.
lcoDir  =<path>  OWPEeKTOpWA C MKOHKaMU.
MaodDir  <path>  [OWpexkTopuA mogynei.
MessLev <ypoBeHe> OfpafaToiBaemelll <ypoBeHe> coobweHui (0-7).
LogTarget <Hanpasn.> HanpasneHwe coofLUeHWi B
<Hanpasn.> & 1 - CMCTEMHBIA norep (syslogd); @
[« (D)

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
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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 MOOyJbHOM cexumm </DemoStation/sub Special/mod SystemTests/> B KOHOMI'ypaLMOHHOM Oaiiie

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 TecTe Oybepa 3HaueHmii. ComepxuT 13 TeCcTOB BCeX acnekToB Oydepa 3BHaueHuy (momcucreMma
"ApxuBH") .
10) Archive TecTs pas3MeleHus B apxXMBE BHAYESHUN.
ComepxmuT 7(8) TecToOB apxmBaTopa 3HAUEHUM Ha [POBEPKY KOPPEKTHOCTM OQYHKUMOHMPOBAHMSA I[IOCJIEIOBATEJIBHOT'O
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" />) comepkat napameTpsl MOJACUCTEMbI, CEKIIUA MOAYJICH
U CEKLUUHU TaONMUI] OTpakeHUsl NaHHBIX 0a3 MaHHBIX B KOH(HUrypanmuoHHOM (aiine. Cexiuu Moyiei
(<mnode id="mod DiamondBoards" />) copepxaT WHAMBHIYyaJbHbIE HapaMeTpbl MOAYJIEH U CEKUUU
TaOJIMIl OTPaXKEHUS JTaHHBIX 0a3 TaHHBIX B KOHPUTYypallMOHHOM (Qaiiie.

Cekuuu TabmuI OTpakeHUs JaHHBIX 0a3 JaHHBIX [peAHAa3Hau€Hbl JUIsl pa3MEUIeHUs B
KoH(purypanronnoM ¢aiine 3anucerd Tadmun b/l s komnonentoB OpenSCADA. PaccmoTpum Tabmuiry
BXOIUX TpaHcrmopToB "Transport in" moacucteMsl TpaHcoptTel (<node id="sub Transport">) u3
npuMepa KoHpUrypanmoHHoro ¢aiina Beime. Tabmuma coaepxut ase 3anucu ¢ noiasmu: ID, MODULE,
NAME, DESCRIPT, ADDR, PROT, START. Ilocne 3arpy3ku ¢ Takoii cekuueid u BoobOme 6e3 bJ] B
nojcucteme "Tpancnoptel" Monynsa "Sockets" mosBsTCs 1Ba BXOIHBIX TpaHcropTa. DopMartbl CTPYKTYp
TaOJIMI] OCHOBHBIX KOMIIOHEHTOB BKIIIOUEHBI B JEMOHCTPAllMOHHBbIE KOH(PUTypaluOHHBIE Qailnbl. 3a
JeTatsiMi CTPYKTYpbl B/l HyHO 00pamarscst K JOKyMEHTAIUN COOTBETCTBYIOLINX MOTYJICH.
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5. Oomecucremuoe API moip30BaTe/iLCKOro
NMPOrpaMMHUPOBAHUS.

APl 1nonp30BaTenbCKOr0 MPOTrPaMMHUpPOBAHMS NPEACTABIsIET COOO0H JepeBO OOBEKTOB CHCTEMbI
OpenSCADA, kaxablii OOBEKT KOTOPOTO MOXET IPEACTaBISATh COOCTBEHHBIN IE€peuyeHb CBOWMCTB U
¢ynkunii. CBoiicTBa M (YHKUMU OOBEKTOB MOIYT HCIOJIB30BaThCS MOJb30BATENIEM B MpOIEIypax Ha
A3bIKaX MOJIb30BaTeIbckoro nporpammupoBanust OpenSCADA. Toukoii BXxoja s AOCTyHa K 00beKTam
cucteMbl OpenSCADA wu3 s3plka mojb3oBarenbckoro mporpammupoBanus JavalikeCalc sBnsiercs
3ape3epBupoBaHHOE clloBO "SYS" kopHeBoro oobekra OpenSCADA. Hanpumep, /i 1ocTyna K GpyHKIHMH
ucxozsiero Tpancrnopra HyxHo 3anucatb: SYS.Transport.Serial.out_ ModBus.messIO(mess);.

API 06’LCKTOB, MpeaoCTaBIACMbIX MOAYIIAIMHU, OITUCBIBACTCA B COOCTBEHHOI AOKYMCHTAIIUU MOIYJIA.

5.1. OomecucreMHbIE MOJIL30BATEIbCKHE 00 bEKThI.

AOCTpakTHBIII O00BEKT NpEACTaBIAeT COOOW AacCOMATHBHBIA KOHTEHHEP CBONCTB U  (DYHKIIMIA.
CBolicTBa MOTYT COJEpKaTh KakK JAaHHbBIE YETHIPEX 0Aa30BBIX TUIIOB, TaK M JIpyrue oObekThl. [locTynm k
CBOMCTBaM 00BEKTa OOBIYHO OCYIIECTBIISIETCS IIOCPECTBOM 3aMCU UMEH CBOWCTB U€pe3 TOUKY K OOBEKTY
<obj.prop>, a Taxxe MOCPEICTBOM 3aKJIIOYCHUsI UIMEHHU CBOICTBA B KBaJpaTHbIe CKOOKU <obj/"prop"[>.
OueBHIHO, YTO MEPBBII MEXaHU3M CTaTHMYEH, a BTOPOM IO3BOJSET YKa3blBaThb MMs CBOMCTBA dYepe3
nepeMeHHy0. ba3zoBoe onpeznenenue o0bekTa He colepkUT QyHKIMHA. Onepannuu KONMUPOBaHUS 00BbEKTa
Ha CaMOM Jelie JIeJal0T CChUIKY Ha HMCXOMHBIA 00BekT. Ilpum ynameHmm oOBEKTa OCYIIECTBISECTCS
YMEHBIIEHUSI CYETYMKA CCBUJIOK, a HpPU JOCTHKEHMM CYETYMKA CCBUIOK HYJsS OOBEKT yaseTcs
dusnuecky.

Pa3Hbpie KOMITOHEHTBI MOTYT JOOTPENCISITH 0a30BBIH OOBEKT OCOOBIMH CBOMCTBAMU M (DYHKIIHSIMHU.
CrannapTHBIM pacuIMpeHHeM o0beKTa SBJIsIeTCs MaccuB "Array".

O0bexT Array

Oco0eHHOCTHI0 MacCHBa SBISIETCS TO, YTO OH pabOTaeT cO CBOMCTBAMHU, KaK C MHACKCAMH, U TTOJTHOE UX
UMEHOBaHHE OECCMBICIIEHHO, a 3HAYHUT JOCTYNEH MEXaHU3M OOpamieHHs TOJBKO 3aK/IF0OYCHUEM HWHEKCa B
KBaJpaTHbIE CKOOKU <arr[l]>. MaccuB XpaHUT CBOMCTBAa B COOCTBEHHOM KOHTEHHEPE OIHOMEPHOIO
maccuBa. L{udpoBsie cBoiicTBa MacchBa HCIIONB3YIOTCS ISl JOCTYIa HEMOCPEACTBEHHO K MAacCHUBY, a
CUMBOJIbHbIE pabOTaIOT KaK CBOMCTBA OOBEKTA.

MaccuB npenocTaBisieT cnenuaibHoe cBoiicTBo "length" g momydenust pazmepa maccuBa <var =
arr.length;>. Taxxke MacCHB MPEIOCTABISIET CICAYIONIHE ()YHKIIUU:

- string join( string sep = "," ), string toString( string sep = "," ), string valueOf( string sep =
" ") — Bo3BpalllaeT CTPOKY € 3JIeMEHTaMU MacCUBa Pa3JIeIEHHBIMU <sep> WU CUMBOJIOM ,'.

« Array concat( Array arr ); — Jlo0aBnseT K UCXOJAHOMY MacCHBY 3JIEMEHTHl MaccuBa <arr>.
BosBpartaet ucxo bl MAaCCUB C H3MEHEHHSIMH.

 int push( ElTp var, ... ); — llomemaer smeMeHT(bl) <var> B KOHEIl MacCHMBa, KaKk B CTEK.
BosBparaet HOBBII pa3mep MaccuBa.

- ElTp pop( ); — VYnaneHue MOCIEIHEr0 3JEMEHTAa MacCHMBa M BO3BpAT €ro 3HAYEHUs, KaK U3
CTeKa.

« Array reverse( ); — VI3MeHeHME NOpsJIKa PACcIOIOKEHUS JIEMEHTOB MaccuBa. Bo3Bparaercs
VCXOHBIA MaCCHB C N3MCHCHUSIMH.

« ElTp shift( ); — Cnsur maccuBa B Bepx. [Ipu 3ToM nepBbIii 271€MEHT MacCcuBa YAAlsieTcs, a ero
3HAYECHHE BO3BPAIIACTCS.

- int unshift( ElTp var, ... ); — 3anBuraet 3meMeHT(bl) <var> B MaccuB. [lepBriii a5meMeHT B 0,
BTOpOi B 1 u T.11.

« Array slice( int beg, int end ); — Bo3Bpamaer ¢parmMeHT MaccuBa oT <beg> k <end>

(ucxmrouast). Ecnu 3HaueHWe Hayana WIM KOHIA OTPHUIATENBHO, TO OTCYET BEAETCS C KOHIIA
MaccuBa. Eciu KoHeIl He yka3aH, TO KOHIIOM SIBJISICTCS KOHEIl MacCHBa.

« Array splice( int beg, int remN, ElTp vall, ElTp val2, ... ); — BcraBuser, ynamasier WUiIu
3aMEHSIeT JIEMEHTHI MaccuBa. Bo3BpamiaeT MacCUB yJaJIEHHBIX JJIEMEHTOB. B mepByr odepenb
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OCYILLIECTBIISICTCS yNAJEHUE 3JIEMEHTOB C MO3MIMU <beg> M KoJIMYecTBOM <remN>, a 3aTeMm
BCTaBIISIOTCS 3HAYCHUS <vall> u T.J., HAUWHAS C TO3UIUU <beg>.
«  Array sort( ); — CopTUpOBKa 3JIEMEHTOB MacCHBa B JIEKCUKOIPahUUECKOM MOPSIJIKE.

Oo0bexT RegExp

OOBekT paboOTHI C PEryIspHBIMU BBIpaXKCHUSMH, OocHOBaH Ha OmOmmoteke PCRE. Ipu rinoGamsHOM
MOMCKe YycTaHaBiuBaeTcs arpuOyT oObekta '"lastndex", uyTo mMO3BONSET MPONOKUTH TOUCK TMPHU
clenyronieM Bei3oBe GyHKIMK. B cmydae HeygauHnoro nmoucka atpudyt "lastindex" cOpacwiBaercsi B HOIb.

B kauectBe apryMeHTOB cO3/1aHUSI 00BEKTa NepenaéTcsi CTPOKa C TEKCTOM PETYJISPHOTO BBIPAXKEHUS U
¢aru B BUE CTPOKH CUMBOJIOB:

+ 'g'— pexum riao0asbHOTO TMTOUCKA;

+ ' — peXuM perucTpoHe3aBUCUMOTO MOUCKA;
« 'm' — peXUM MHOTOCTPOUYHOTO MOUCKA;

[N}

+ 'p' — TecTUpOBaHHUE BHIPAKEHHUS 110 OOBIYHOMY ITA0JIOHY ¢ KIIFOYEBBIMH cUMBOJIaMu: '?', '*' 1 '\',

CBolicTBa 00BEKTA:

«  source — VICXOHBII IA0JIOH PETYISPHOTO BBIPAKESHHUS, TOIBKO YTCHHE.

« global — Tlpu3Hak r106a1bHOTO MOKCKA, TOJIBKO YTEHHE.

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

«  multiline — Tlpu3HaK MHOTOCTPOYHOTO MOUCKA, TOIBKO YTECHHE.

« lastlndex — WHpekc cuMBOJa 3a NOJCTPOKOM mocienHero mnoucka. Mcmonb3yercs B
r7100aJIbHOM PEXHUME JUTS IPOIODKCHNS CKAHUPOBAHUS, TIPH CIIETYIOIIEM BBI30BE.

OyHKIMHM 00BEKTA:

« Array exec(string val); — BbI30B moucka mno cTpoke <va/>. Bo3Bpamiaer HaiJIeHHYIO
nojctpoky (0) u moxaBeipaxkeHus (>0) B maccuBe. YcraHaBinuBaeT arpuOyT maccuBa "index" B
MIO3HIIMIO HAlIGHHOW 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 moJcTpoka HaieHa B <va/>.
var re = new RegExp (" (\\d\\d) [-/] (\\d\\d) [-/] (\\d\\d (2:\\d\\d) 2) ", ") ;
var OK re.test("12/30/1969");

O0bext XMLNodeObj
OyHKIUU:

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

« string text( ) — Texct y371a, conepxkumoe XML-Tera.

. string attr( string id ) — 3HadueHue arpudyTa y3na <id>.

« XMLNodeObj setName( string vl ) — YcTaHOBKa UMEHH y37a B <v/>. BosBpaaer Tekymui
y3€ll.

« XMLNodeObj setText( string vl ) — YcraHOBKa TekcTa y3ia B <v/>. Bo3Bpamaer Tekyuui
y3€ll.

« XMLNodeObj setAttr( string id, string vl ) — YcraHoBka atpuOyta <id> B 3HaueHue <v/>.
Bo3sBpaiaer texymui ysei.

« int childSize( ) — Konu4ecTBO BIOXKEHHBIX Y3JI0B.

« XMLNodeObj childAdd( ElTp no = XMLNodeObj ); XMLNodeObj childAdd(string no) —
JlobGaBneHnne o0OBEKTa <no> KaK BIOXKEHHOTO. <n0> MOXET OBITh KaK HENOCPEICTBEHHO
o0bekToM-pesynbTatoM GyHKIUU SYS. XMLNode(), Tak u CTpOKOW ¢ HMMEHEM HOBOTO Tera.
Bo3Bpaiaercs BiloXEHHBIN y3ell.

« XMLNodeObj childIns( int id, EITp no = XMLNodeObj ); XMLNodeObj childIns(int id, string
no) — BcraBka 00BbeKkTa <n0> KaK BJIOKEHHOTO B IMO3HMIHIO <id>. <no> MOXET OBITh Kak
HETMOCPEICTBEHHO 00BEKTOM-pe3yiabTaToM (yHKIMU SYS.XMLNode(), Tak u CTpOKOH ¢ UMEHEM
HOBOTO Tera. Bo3Bparaercs BIOKEHHBIH y3el.
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« XMLNodeObj childDel( int id ) — Y naneHue BIOKEHHOTO y3Jia B MO3UIMU <id>. Bo3Bpaimaer
TEKYLIUHN y3el.
« XMLNodeObj childGet( int id ) — TlonyueHue BIOXKEHHOTO y3J1a B MO3UINHN <id>.
« XMLNodeObj parent() — Iloayuutb pOAUTEIbCKUHN y3€.
« string load( string str, bool file = false, bool full = false, string cp = "UTF-8" ) — 3arpy3ka
XML u3 crpoku <str> wim u3 daitna ¢ mytém B <str> eciu <file> "true", ¢ KOOAUPOBKOH <cp>.
<full> — nis MOMHOM 3arpy3KH, ¢ OJIOKAMU TEKCTa ¥ KOMMEHTAPHUSIMH B CIICIIUATBHBIX y371aX.
. string save( int opt = 0, string path = "", string cp = "UTF-8" ) — Coxpanenue nepeBa XML B
CTpOKy Wiu B (Qaiin <path> c napamerpamu (QopMaTHpoBaHUsS <opt> U KOAMPOBKOU <cp>.
Bozppamaer Tteker XML  wim  kox  ommOku. [lpegycMoTpeHbl  clenyroliMe — ONIUH
dbopmaTupoBanusi <opt>:

« 0x01 — npepriBaTh CTPOKY NEPE] OTKPHIBAIOIIMM TEIOM;

+ 0x02 — npepsIBaTh CTPOKY MOCIIE OTKPHIBAIOILETO TETa;

« 0x04 — npeprIBaTh CTPOKY IOCIIE 3aKPBIBAIOIIETO TETA;

«  0x08 — mpepbIBaTh CTPOKY MOCIE TEKCTA;

« 0x10 — npeprIBaTh CTPOKY NOCIIE UHCTPYKIIMH;

« Ox1E — mpepbIBaTh CTPOKY IOCIIE BCEX;

«  0x20 — BcTaBATh cTaHAapTHBHIM XML-3aronoBok;

0x40 — BcTaBsaTh cranaapTHeii XHTML-3aronoBok.

. XMLNodeOb] getElementBy( string val, string attr = "id" ) — TOMy4UTh SJIE€MEHT U3 JIepeBa Mo
aTpuOyTy <attr> co 3HaueHueM <val>.

5.2. Cucrema (SYS)

OyHKIMHM 00BEKTA:
. string system( string cmd, bool noPipe = false); — OCyIIECTBISET BBI30B KOHCOIBHBIX KOMaH/I
<cmd> OC c Bo3BparoM pe3yibpTaTa Mo kaHany. Ecian <noPipe> ycTaHOBIEH TO BO3BpaIllaeTcs
KOJI BO3BpaTa BBI30Ba M BO3MOJKEH 3aryck nporpamm B ¢one ("sleep 5 &"). @yHKIUS OTKpHIBAET
IIUPOKKE BO3MOXKHOCTH mojb3oBareto OpenSCADA mnyTtéM BbI30Ba JIFOOBIX CHCTEMHBIX
MpOrpaMM, YTHJIMT M CKPUNITOB, & TaKXKe MOTYYCHHS IMOCPEICTBOM HHX JOCTYNa K OIPOMHOMY
00BEMY cUCTeMHBIX JaHHbIX. Hanmpumep komanzaa "ls -1" BepHET AeTanm3upoBaHHOE COAEPKUMOE
paboueil TupeKTopuu.
- string fileRead( string file ); — Bo3Bpamiaer conepxxumoe Qaiina <file> B CTpoOKe.
- int fileWrite( string file, string str, bool append = false ); — 3anucbIiBaeT CTPOKy <str> B (aiin
<file>, ynmanss upucyrcTByromui ¢aiin umum gobaBiss B Hero <append>. Bospparmiaer
KOJIMYECTBO 3alMCaHHbIX OaiT.
- int message( string cat, int level, string mess ); — (QOpMHUpPOBAHUE CHUCTEMHOTO COOOIICHHUS
<mess> c kareropueit <cat>, ypoBHeM <leve/> (-7...7). OtpunareibHoe 3HAYCHUE YPOBHS
dbopmupyet HapymeHus (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 ); — GOPMHPOBAHUE CHCTEMHOTO COOOIIEHUS <mess™> ¢
KaTeropueil <cat> M COOTBETCTBYIOIINM YPOBHEM.

« XMLNodeObj XMLNode( string name = "" ); — co3zmanue o0Obekta y3nma XML ¢ uMmeHeMm
<name>.

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

cucteme mnocpeactBoM XML. OObIuHBIN 3ampoc 3amuchkiBaeTcss B Bujae <get path="/OPath/
%?2felem"/>. Tlpu yka3aHUM CTaHIIMU OCYIIECTBISETCS 3aNPOC K BHEIIHEH 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 = ()); — yCBHIIUTH MOTOK WCIIOJHEHHS Ha <tm> CEKyHI W <ntm>
HaHOCeKyHJ. DyHKIUS AO0ABICHO TONBKO [UIsI TOJHOTHL W KpailHe HE pPEeKOMEHIOBaHa K
WCIIOJIb30BaHUI0, OCOOCHHO B MpOIEAypax TMOJIb30BATEIbCKOT0 HHTEp(deiica MOCKOIBKY 3TO
MpHUBEET K OJIOKUPOBaHUIO HHTEpdeiica.

Onucanne OpenSCADA 82



. int time( int usec ); — BO3BpallaeT aOCOJIOTHOE BpeMsi B CEeKyHAax oT 3moxu 1.1.1970 u
MHUKPOCEKYHJIaX, €CIH <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 MOJHYIO JaTy B CEeKyHJax (sec), MMUHyTax (min), yacax (hour),
nasx Mmecsna (mday), mecse (month), roge (year), nqasx wHenenu (wday), aHSX B rony (yday) u
MpU3HAK JIeTHero BpeMmeHH (isdst), ucxoass u3 abCOTIOTHOTO BpEeMEHU B CeKyHOax <fullsec> ot
snoxu 1.1.1970.

- string strftime( int sec, string form = "%Y-%m-%d %H:%M:%S" ); — Ilpeobpazyet
abCoOIIOTHOE BpeMs <sec™> B CTPOKY HYXHoro ¢gopmara <form>. 3anuch ¢popmaTra COOTBETCTBYET
POSIX-¢ynkiuu strftime.

. int strptime( string str, string form = "%Y-%m-%d %H:%M:%S" ); — Bo3Bpaiaet Bpems B
cekyHaax ot snoxu 1.1.1970, ucxons mu3 CTPOKOBOM 3amKMCH BPEMEHH <S{r>, B COOTBETCTBUU C
yKa3aHHBIM 1madsiioHoM <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-dynkmuto "strptime".

« int cron( string cronreq, int base = () ); — Bo3BpaiuaeT Bpems, CIZIaHUPOBaHHOE B (popmaTte
crangapta Cron <cromreq>, HaunHasi OT 0a30BOro0 BpeMeHH <hase> WIH OT TEKYyIIETO, €CIH
0a30BoO€ HE YKa3aHo.

. string strFromCharCode( int charl, int char2, int char3, ... ); — Co3/1aHue CTPOKH U3 KOJOB
cuMBoa0B charl, char2 ... charN.
- string strCodeConv( string src, string fromCP, string toCP ); — KoaupoBaHue TekcTa <src> U3

KoaupoBKkU <fromCP> B <toCP>. Ecnu kolupoBKa OnyIiieHa, TO UCIOJIb3yeTCsl BHYTPEHHSIS.

5.3. JIrooii 00bekT (TCntrNode) nepesa OpenSCADA (SYS.¥)

@OyHK1IMK 00BEKTA!

«  TArrayObj nodelList(string grp = "", string path = ""); — Ilony4yeHue cnucka J04YE€pPHUX Y3JI0B
JUIS TPYIIBl <grp> W y371a 1o nytu <path>. Ecin <grp> mycTta TO BO3BpallaloTCs Y3Jbl BCEX
IpyII.

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

«  TCntrNodeObj nodePrev(); — llomyunuTh NpeaplAyIIHi, POAUTEILCKHUH, Y3€Il.

« string nodePath(string sep = "", bool from root = true); — llonydyeHune myTH K TEKyIIEMY
y3iy, B aepeBe 00bekToB OpenSCADA. OauH CUMBOI pa3lelnuTeNs YKa3blBaeTCs B <sep> s
MOJydeHUsT TIyTH d4epe3 pasaenutenb, Hanpumep, "DAQ.ModBus.PLCI1.Pl.var", wunaue
"/DAQ/ModBus/PLC1/P1/var". <from_root> yxa3piBaeT Ha HEOOXOAMMOCTb (POPMHPOBATH IMYTh
OT KOpHsI U 0e3 yKa3aHUs UIeHTU(UKATOpA CTAHIIUH.

5.4. Illogcucrema "be3onacHocts' (SYS.Security)

®ynkiuu 00bekTa noacucteMsl (SY S.Security):

« int access(string user, int mode, string owner, string group, int access) — IlpoBepka s
MOJB30BaTENsl <user> JOCTyIla K PECYpCy KOTOPBIA NPUHAICKHUT <owner> WU <group> C
JOCTYIIOM <access> I PEKUM <mode>:

user — I0JIb30BATEIb ISl IPOBEPKU JOCTYIIA;

mode — pexum aoctyna (4-R, 2-W, 1-X);

owner — BIIaJIENIEL] pecypca;

group — TpyIna pecypca;

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

Oynkuuu oowekta monszoBatens (SYS.Security["usr User"]) u rpymmst (SYS.Security["grp Group"]):
- ElTp cfg(string nm) — nonaydeHre 3Ha4CHUsI KOHPUTYPAITMOHHOTO TOJIA <nm> 00BEKTa.
- ElTp cfgSet(string nm, ElTp val) — ycTtaHOBKa KOH(UT'YpallMOHHOTO MOJS <nm> OObEKTa B
3HaueHue <val>.
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5.5. Iloacucrema "B1" (SYS.BD)
Oynknuu oowvekta B/ (SYS.BD["TypeDB"]["DB"]):

ElTp cfg(string nm) — nosrydeHne 3Ha4eHUSI KOH(OUTYPAIIMOHHOTO OISl <nm> 00BEKTA.
ElTp cfgSet(string nm, ElTp val) — ycTaHOBKa KOH(UTYpAaIIMOHHOTO MO <nm> 0OBEKTa B

3HaueHue <val>.

Array SOLReq( string req ); — ®opmuposanue SQL-3ampoca x 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 oowekra Tabmus! (SYS.BD["TypeDB"]["DB"]["Table"]):
« XMLNodeObj fieldStruct(); — lTlomyuenue cTpykTypsl Tabnuiel B Buae XML y3ma "field" c
nouepHuMHU y3namu-kosioHkamMu <Rowld type='"real" len="10.2" key="1" def=""Default
value'>{Value}</Rowld>, rue:

« {Rowld} — unentudukaTop KOIOHKU;

« {Value} — 3Ha4YcHHE KOJOHKH,

« type — THII 3HaUYCHHS KOJIOHKHU: Sfr — CTpPOKa, int — IeNoe, real — BEIIECTBEHHOE U
bool — noru4eckoe;

+ len — pa3mep 3HaYEHUS KOJIOHKH, B 3HAKAX;

« key — mpu3HaK TOro, 4To KOJIOHKA SBISETCS KIIIOYOM, H ITOUCK OCYILIECTBIISETCS 10 €T
3HAYCHUIO;

- def — 3HaueHNE KOJOHKH 110 YMOJIYaHUIO.

string fieldSeek(int row, XMLNodeObj fld); — 3anpoc mons <row> tabnumbl. Eciu momne

nosry4deHo To Bo3Bpamaetrcs "1" unave "0". B cmyuae ommbku Bo3Bpamiaercs "0:Error".

string fieldGet(XMLNodeObj fld); — 3anpoc 3HaueHwuii nois. B ciydae ommOku Bo3BpaIaeTcst

"0:Error".

req = SYS.XMLNode ("field");

req.childAdd ("user") .setAttr ("type","str") .setAttr ("key","1") .setText ("roo
t");

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); — YcrtaHnoBka moys. B ciydae omuOKu BO3BpaIacTCs

"0:Error".

string fieldDel(XMLNodeObj fld); — Ynanenue mnons. B crmydae omuOKu BO3BpamiaeTcs

"0:Error".

5.6. ITogcucrema "Coop nannbix" (SYS.DAQ)
Oynkiuu o0bekTa noacucteMsl (SYS.DAQ):

bool funcCall(string progLang, TVarObj args, string prog); — BbI30B TeKCTa QYHKUUN <prog>

C apryMeHTamMu B 0OBeKTe <args> NS s3bIKa TpOTpaMMHUpoBaHus <proglang>. Bo3Bpamaer
"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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®ynkiuu oobekTa koHTposuiepa (SYS.DAQ["Modul"]["Controller"]):
« ElTp cfg(string nm) — nony4yeHue 3Ha4€HUSI KOHOUTYPALMOHHOTO TOJIsE <nm> 00bEKTa.
- ElTp cfgSet(string nm, ElTp val) — yctaHoBKa KOH(PUTYPAITMOHHOTO TOJS <nm> OOBEKTa B
3HaueHue <val>.
. string name() — AMs KOHTpOJLIEpA.
+  string descr() — omnucaHue KOHTPOJLIEPA.
. String status() — cTaTyc KOHTpOJUIepa.
« bool alarmSet(string mess, int lev = -5, string prm = "") — yCTaHOBKa/CHATHE HApPYIICHHSI
<mess> ¢ ypoBHeM <[ev> (OTpULATENbHBIN IJI1 YCTAHOBKM WHAYe CHATHE), JJIS IMapamerpa
<prm>. ®ynkmus hopmupyet HapymeHue ¢ kareropueii: al{Modld}:{Cntrld}|[.{Prmld}], rae:
Modld — wnentudukaTop MOAYyIs;
«  Cntrld — unenTuduraTop KOHTPOIUIEPA;
«  Prmld — wnentudukarop napameTpa, U3 apryMeHTa <prm>.

« bool enable(bool newSt = EVAL) — mnonyuenue coctosius "BrirodeH" WM M3MEHEHUE ero
Ha3HA4YCHHUEM aTpudyTa <newSt>.
« bool start(bool newSt = EVAL) — monydeHue cocTosHUS "3amymieH" WM W3MEHEHHUE €ro
Ha3Ha4YCHUEM aTpuoOyTa <newSt>.

dynkiuu 00bekTa mapamerpa konTposuiepa (SYS.DAQ["Modul"]["Controller"]["Parameter"]):
« ElTp cfg(string nm) — nony4yeHue 3Ha4eHUS KOHQUTYPALMOHHOTO TOJIsE <nm> 00bEKTa.
- ElTp cfgSet(string nm, ElTp val) — ycraHoBKa KOH(PUTYPAITMOHHOTO TMOJS <nm> OOBEKTa B
3HaueHue <val>.

Oynkiuu  oObekta arpubyra mapamerpa  koHTposuiepa  (SYS.DAQ["Modul"]["Controller"]
["Parameter"][" Attribute"]):
« ElTp get( int tm = 0, int utm = 0, bool sys = false ) — 3anpoc 3HaueHus1 aTpudyTa HA BpPEeMS
<tm:utm> 1 IPU3HAKOM CHUCTEMHOI'O JOCTyNa <Sys>.
« bool set( ElTp val, int tm = 0, int utm = 0, bool sys = false ) — 3anuch 3HaueHUs <val> B
aTpuOyT C METKOW BpeMEHH <{m.utm> W MPU3HAKOM CUCTEMHOIO JOCTyIa <sys>.
« TCntrNodeObj arch() — nonyueHnue o0bEKTa apXuBa, CBI3aHHOTO C ITUM aTpuOyTOoM. B ciaydae
OTCYTCTBHUSI CBSI3aHHOTO apXuBa Bo3Bpauiaercs "false".
«  string descr() — onucanue aTpuoyTa.
« int time(int utm) — BpeMs MOCJICTHETO 3HAYCHUS B CEKYHJaX U MUKPOCEKYHJIaxX B <utm>.
. int len() — nnauHA TOJIA.
« int dec() — pa3pelieHue s BEIIECTBEHHOTO.
- int flg() — ¢naru noss.
. string def() — 3Ha4YeHUE IO YMOTYAHHUIO.
. string values() — CIIUCOK JOITyCTUMBIX 3HAYCHUN WM TMATa30H.
- string sel[Names() — cIMCOK UMEH TOMYCTUMBIX 3HAUECHUH.
. string reserve() — pe3epBHOE CBOHCTBO 3HAUCHUSI.

OyHKIUU 00BbeKTa 2 (1 SN maboHa (SYS.DAQ[tmplb_Lib"]) u maboHa
(SYS.DAQ[tmplb_Lib"]["Tmpl"]) napamerpa koHTpoOJLIEpA:
« ElTp cfg(string nm) — nonmy4deHne 3Ha4eHUS] KOHQUTYPALMOHHOTO TOJIsT <nm> 00BEKTa.
- ElTp cfgSet(string nm, ElTp val) — ycTaHOBKa KOH(UTYpPAIMOHHOTO MOJSI <nm> 00bEKTa B
3HaueHue <val>.

5.6.1. Moayar DAQ.JavaLikeCalc

Oo0bexT "buéanorexa pynkuuii" (SYS.DAQ.JavaLikeCalc["lib_Lfunc'"])
« ElTp {funcID}(ElTp prml, ..) — BbI3OB (QyHKIMU Oubmmuorexku {func/D}. BosBpamaer
pe3ynbTaT BbI3bIBAEMOM (YHKITHH.

Oo6bekr "lloab3oBaTeabckas pynknusa' (SYS.DAQ.JavaLikeCalc["lib_Lfunc"]["func'])
« ElTp call(ElTp prml, ...) — BbI30B AaHHOW QyHKIHMH ¢ apameTpamu <prm{N}>. Bo3Bpaimaer
pe3yNbTaT BHI3BIBAEMOU (hyHKITHH.
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5.6.2. Moayas DAQ.ModBus

Oo6bexT "Koutposuiep" (this.nodePrev())
 string messlO(string pdu) — otnpaBka PDU <pdu> depe3 TpaHncmopT o0bEKTa KOHTpOJUIEpa
nocpeactBoM ModBus mporokona. PDU pesynbTara 3ampoca momemiaercss BMECTO 3ampoca B
<pdu>, a ommOKa BO3BpaIIaeTCs B pe3yabTaTe (PyHKIIHH.

5.7. lloacucrema "Apxusbl'" (SYS.Archive)

®dyHKIUM 00BEKTa MTOACUCTEMBI:

«  Array messGet( int btm, int etm, string cat = "", int lev = 0, string arch = "" ); — 3ampoc
CHCTEMHBIX COOOIIEHUH 3a BpeMs OT <btm> 1o <etm> ais KaTeropum <cat>, ypoBHs <lev> u
apxuBatopa <arch>. Bo3Bpamaercsi MacCUB 0OBEKTOB COOOIIEHUI CO CBOMCTBAMMU:

* tm — BpeMs COOOIIEHHUS, CEKYH/IbI;

*  utm — BpeMs COOOILEHUS, MUKPOCEKYH/IbI;

* categ — KaTEropusi COOOIICHMSI,

+ level — ypoBeHb COOOIICHUS;

+  mess — TEKCT COOOIICHUSI.

« bool messPut(int tm, int utm, string cat, int lev, string mess); — 3alUCh COOOIIECHUSI <mess™> C
Kareropueit <cat>, ypoBHeMm <lev> (-7...7) u BpeMeHeM <tm>.<utm> B apXWB W/WIA CIUCOK
HapyILICHUN.

Oynknmn 00bekTa apxuBatopa coodmenuit (SYS.Archive["'mod Modul"]["mess Archivator"]):
«  ElTp cfg(string nm) — nony4yeHue 3Ha4€HUS KOHPUTYPALMOHHOTO MO <nm> 00beKTa.
- ElTp cfgSet(string nm, ElTp val) — ycraHOBKa KOH(QUTYPAIIMOHHOTO TOJNIsT <nm> O0OBEKTa B
3HaueHue <val>.
« bool status() — nonydyeHue craTyca apxuBaropa.
« int end() — noy4yeHue BpeMEHU OKOHYAHUS JTaHHBIX apXUBaTOpa.
« int begin() — noyueHre BpEMECHU Havyalla JJaHHBIX apXUBATOPA.

@ynknuu ~ oobekra  apxuBa  (SYS.Archive["va Archive"]) wu  apxuBaTtopa  3HaueHUI
(SYS.Archive["val Modul"]["val Archivator"]):
 ElTp cfg(string nm) — nony4yeHue 3Ha4eHUS] KOHOUTYPALMOHHOTO MOJIsL <nm> 00bEKTa.
- ElTp cfgSet(string nm, ElTp val) — ycraHoBKa KOH(PUTYPAITMOHHOTO TOJS <nm> OOBEKTa B
3HauyeHue <val>.

5.8. Hoacucrema "Tpancnoprel" (SYS.Transport)

@Oynxun oobvekTa Bxoasmero Tpancnopra (SYS. Transport["Modul"]["in_Transp"]):
 ElTp cfg(string nm) — nonmy4deHne 3Ha4eHUS] KOHQUTYPALMOHHOTO TIOJIsT <nm> 00bEKTa.
- ElTp cfgSet(string nm, ElTp val) — yctaHOBKa KOH(UTYpPAIMOHHOTO MOJST <nm> 00bEKTa B
3HavYeHue <val>.

Oynkiuu 00bekTa ucxoasmero Tpancmnopta (SYS. Transport["Modul"]["out Transp"]):
« ElTp cfg(string nm) — nonydeHne 3Ha4eHHs] KOH(PUTYPAITMOHHOTO TOJNIst <nm> 00BbEeKTa.
- ElTp cfgSet(string nm, ElTp val) — yctaHoBKa KOH(UTYPAITMOHHOTO TOJS <nm> OOBEKTa B
3HaueHue <val>.
« string messlO( string mess, real timeOut = () ); — oTnpaBKa COOOIICHUS <mess> dYepe3
TPaHCHIOPT ¢ TaliMayToM oxunanus <timeOut> (B cekyHaax). B ciyuae HyneBoro taiimayra 3TO

BpeMs OepETcs U3 HACTPOEK MCXOJSIIETO TPAHCTIOPTA.
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;

}
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« int messIO( XMLNodeObj req, string prt ); — oTnpaBka 3amnpoca <req> K MPOTOKOIY <prt>

AJI1 OCYIICCTBJICHUS CCaHCA CBA3U YCPE3 TPAHCIIOPT MOCPCACTBOM IIPOTOKOJIA.
req = SYS.XMLNode ("TCP") ;
reqg.setAttr ("id", "test") .setAttr ("reqTm", 500) .setAttr ("node", 1) .setAttr ("re
qTry",2) .setText (SYS.strFromCharCode (0x03,0x00, 0x00, 0x00,0x05)) ;
SYS.Transport.Sockets.out testModBus.messIO(req,"ModBus");
test = Special.FLibSYS.strDec4Bin (reqg.text());

5.9. Hoacucrema "Iloab3oBaTenbekue naTepdericor" (SYS.UI)

5.9.1. Moayas ULVCAEngine

Oo0nbekT "Ceanc" ( this.ownerSess() )
. String user( ) — TEKyIIUH MOJIH30BATEIh CEaHCa.
« string alrmSndPlay( ) — nyTb BUIKeTa AJI1 KOTOPOTO HAa JAHHBI MOMEHT BOCIPOW3BOIUTCS
COO0O0IIEHUE O HAPYIICHUH.

« int alrmQuittance( int quit_tmpl, string wpath = "" ) — KBUTHUpOBaHUE HAPYIICHUU <wpath> ¢
mabnoHom <quit tmpl>. Ecimm <wpath> mycras CcTpoKa TO TPOUZBOAMTCS TII0OATHHOE
KBUTHPOBAHHE.

Oo0bekT "Bugxer" (this)
«  TCntrNodeObj ownerSess( ) — nony4uTh 0OBEKT CEaHca TAHHOTO BHJDKETA.
«  TCntrNodeObj ownerPage( ) — nony4uTb 00BEKT POJUTEILCKON CTPAHUILIbI JTAHHOTO BHJDKETA.
« TCntrNodeObj ownerWdg(bool base = false) — NONy4UTh POAUTETHCKUN BUIKET JAHHOTO
Bupketa. [Ipu ykazanun <base> OyneT BO3BpaiieHbl M OOBEKTHI CTPAHHIL.
« TCntrNodeObj wdgAdd(string wid, string wname, string parent) — N0OaBJICHHE BHJIKETA
<wid> ¢ umeHeM <wname> Ha OCHOBE OMOJIMOTEUHOTO BUKETa <parent™.
//,HO@aBMTb HOBEIV BUIOXeT Ha OCHOBE BUIXeTa TEeKCTOBOI'O IIPVMMUTHUBA
nw = this.wdgAdd("nw", "Homemt Bumxer", "/wlb originals/wdg Text");
nw.attrSet ("geomX", 50).attrSet ("geom¥Y", 50);
« bool wdgDel(string wid) — ynanenue BumxeTa <wid>.
«  TCntrNodeObj wdgAt(string wid, bool byPath = false) — noax;04eHUE K JOUYEPHEMY BUIKETY
WU TJI00aIbHOMY TOCPEACTBOM myTH <byPath>. B ciiydae 100anbHOTO MOAKIIOYEHUS MOKHO
WCIOJIb30BaTh a0COMIOTHBIN MM OTHOCUTENBHBIN MyTh K BUIKETY. Toukoi oTcuéra abCOMIOTHOTO
anpeca BeIcTymaer oOBeKT KopHa Momyiast "VCAEngine", a 3HauuT mMepBBIM 3JIEMEHTOM
a0COJIIOTHOTO aJipeca SBISIETCS MICHTU(UKATOP ceaHca, KOTOpbIi omyckaeTcs. OTHOCHTEIbHBIN
anpec O6epér oTcuéT OT TeKymero BumkeTa. CHenuanbHbIM 3JIEMEHTOM OTHOCHUTEIILHOTO ajpeca
ABJISIETCA SJIEMEHT BbIIIECTOsIIIEro y3ua "..".
« bool attrPresent(string attr) — npoBepka aTpuOyTa BupkeTa <attr> Ha (akT IPUCYTCTBHIL.
« ElTp attr(string attr) — nonydeHue 3Ha4eHUs aTpuOyTa BUIKETa <aftr>. J{1s OTCYyTCTBYIOIINX
aTpuOyTOB BO3BPAIIACTCS ITyCTasi CTPOKA.
«  TCntrNodeObj attrSet(string attr, E[Tp vl) — ycraHoBka arpuOyTa BUKeTa <affr> B 3HAUCHUE
<v[>. Bo3BpaiaeTcst TEKyIuii 00bEKT /ISl KOHKaTeHAMU (YHKIUH YCTaHOBKH.
- string link(string attr, bool prm = false) — mony4eHue CCHUIKU IS aTpUOyTa BUIDKETA <attr>.
IIpu ycranoBke <prm> 3ampamMBaeTcs CCbUIKa JUIsl Tpynmnbsl aTpuOyToB (Tapamerp),
MIPEJICTABICHHBIX YKAa3aHHBIM aTPUOYTOM.
- string linkSet(string attr, string vl, bool prm) — ycTaHOBKa CCBUIKH JJI1 aTpuOyTa BHJDKETA
<attr>. Tlpu ycTaHOBKE <prm> OCYIIECTBIISICTCS YCTAaHOBKA CCBUJIKA JJIS TPYMIBI aTpUOYTOB

(mapameTtp), MpeICTaBICHHBIX YKa3aHHBIM aTPUOYTOM.
//YCTAHOBUTL CCEUIKY BOCBMOTO TPEeHOa [apaMeTpoM
this.linkSet ("el8.name", "prm:/LogiclLev/experiment/Pi"™, true);

O0nbexT "Bumker', npumuruba " loxkyment" (this)

. string getArhDoc(integer nDoc) — NOMYy4YUTh TEKCT JOKYMEHTa apxXuBa Ha riyoune <mnDoc>
(0-{aSize-1}).
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5.10. Ioacucrema "Cunenuanasnsie'’ (SYS.Special)

5.10.1. Moayas Special. FLibSYS

O0bexT "budanorexka pynxumii" (SYS.Special. FLibSYS)
ElTp {funcID}(EITp prml, ..) — Bb30oB ¢yHKUMH Oubmuorexu {funclD}. BoszBpamaer
pe3ysbTaT BBI3BIBAEMON (PYHKITUH.

Oo0bexT "Ilouab3oBaTennckas pynknusa" (SYS.Special. FLibSYS["funcID"])
ElTp call(ElTp prml, ...) — BBI30B JaHHON (PYHKIMU C napamerpamu <prm{N}>. Bo3Bparmiaet
pe3ynbTaT BhI3bIBAEMOMN (YHKITHH.

5.10.2. Moayas Special. FLibMath

Oo0bexT "budanorexka pynxumii" (SYS.Special. FLibMath)
ElTp {funcID}(EITp prml, ..) — BbI30B ¢yHKUMH Oubnuorexu {funcID}. BoszBpamaer
pe3ysIbTaT BBI3BIBAEMON (PYHKITUH.

Oo0bexT "Iloub3oBaTenbckas pynkuusa" (SYS.Special. FLibMath['" funcID"])
ElTp call(ElTp prml, ...) — BBI30B JaHHON (PYyHKIMU C napamerpamu <prm{N}>. Bo3Bpariaet
pe3yNbTaT BbI3bIBAEMOMN (YHKITHH.

5.10.3. Moayas Special. FLibComplex1

O6bekT "bubauorexka pynkuuii" (SYS.Special. FLibComplex1)
ElTp {funcID}(EITp prml, ..) — BbI30B (¢GyHKuUMU Oubnuorexu {funclD}. BoszBpamaer
pe3yIbTaT BBI3BIBAEMON (PYHKIIUH.

Oo0nbexT "lloan3oBarenbckasa pynkuus' (SYS.Special. FLibComplex1[" funcID"])
ElTp call(ElTp prml, ...) — BbI30B TaHHOW (QyHKIHH C mapamerpamu <prm{N}!>. Bospparmiaer
pe3ysbTaT BBI3BIBAEMON (PYHKITUH.
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