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BBenenmue.

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

B kadecTBe MOJMTHKH pa3padOTKW JaHHOW CHCTEMBI BBIOpaHBI "open source" MpHHUIUIBL. BwIOOp
JTAHHOM TOJMTUKU ONpeAessieTcs HeOOXOAUMOCThIO CO3/IaHHsI OTKPBITOM, HAAEKHONH M OOLIENOCTYIHOM
SCADA cucremsl. JlaHHas TMOJUTHKA IO3BOJIIET NMPUBJEYb K pa3pabOTKe, TECTHPOBAHUIO, PA3BUTHIO,
PAacHpOCTPAHEHUIO U UCTIOIB30BAHHUIO MPOIYKTa 3HAYUTENFHOE KOJIMYECTBO Pa3pabOTINKOB, SHTY3HACTOB
U JIpYTHUX 3aMHTEPECOBAHHBIX JIMI] ¢ MUHUMHU3ALUEH U pacnpeeneHneM (PUHaAHCOBBIX 3aTpar.

Cucrema OpenSCADA mnpennasHadeHa s cOopa, apXWBUPOBAHHS, BH3YyalIM3allud WH(OpPMALNH,
BBbIJIaUM YIPABISAIOMIMX BO3JCHCTBUIN, a Takke APYrHMX PpOJACTBEHHBIX OINEpalui, XapaKTepHBIX JUIs
nonHo¢pynkunonanbHoit SCADA cucremsbl. brnaronaps BRICOKOMY YpOBHIO aOCTpakUIMU U MOIYJIbHOCTH
cUCTEeMa MOXKET MCII0JIb30BaThCsl BO MHOTUX CMEXHBIX 00JIACTSIX.

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

B kauecTtBe 06a30B0ii (XOCTOBOI) OMEPAIMOHHONW CUCTEMBI ISl pa3padOTKU U MCIIOIB30BaHUS BHIOpaHa
OC Linux, koTopast SBISIETCS ONTUMAILHBIM KOMIIPOMHUCCOM B BOITPOCAX:

+ HaaéxkHocTU (O0MbIIas A0S cepBEepoB U KiacTepoB padoraer Ha GNU/Linux);
+ THOKOCTH/MacmTabMpPyeMOCTH (BBHUIY CBOEH OTKPBITOCTH W MOIYJIBHOCTH IO3BOJISIET CTPOUTH
pelIeHus o Troobie TpeOOBaHNs);
 goctynHocTH (Onaromapst nunieH3u GPL sBisieTcss MOJHOCTBIO CBOOOIHON CHUCTEMOM, a TpH
BBICOKOW KBaJTU(UKAIIMU TIOJIH30BATENS U OCCIUIATHOK);
*  TIOMYJISIPHOCTH, Pa3BUTOCTH, MOJJIEPKKE, PACIIPOCTPAHEHHOCTH (CHCTEMa aKTHBHO Pa3BUBACTCS
MHOKECTBOM JHTY3UACTOB, (PUPM U TOCYJapCTBEHHBIMH YUPEKICHUSIMH BO BCEM MHUpE, MOJTy4aeT
Bc€ OOJBIIYIO MOAIEPKKY Ha MOJIH30BATEIHCKOM U KOPIIOPATUBHOM PHIHKE, aKTHBHO BHEIIPSICTCS B
TOCYJapCTBEHHBIE CTPYKTYPHI Pa3IIUUHBIX CTPAH).

[TockonbKy MpOEKT pa3pabaThiBacTCS M peaTU3yeTcs MO MPUHIUIAM MHOTOIIAT(OPMEHHOCTH, TO HE
COCTAaBJISIET MPOOJIEMBI TOPTUPOBATH ero Ha apyrue OC, 4To B NagbHEHIIIEM U TUTAHUPYETCS.

Cepouem cucteMbl SBIS€TCS MOAYJIbHOE sApo. M B 3aBUCMMOCTH OT TOro, Kakue MOJIYyJIH
MOJKJTFOUEHBI, CHCTEMa MOKET BBICTYIATh KaK B POJIM PA3IUYHBIX CEPBEPOB, TaK U B POJIH Pa3HOOOPA3HBIX
KJIMEHTOB, a TaKXe COBMELIaTh 3TH (PYHKUHMHU B OIHOW MporpaMme. DTO TMO3BOJSET peair30BbIBATH
KJIMEHT-cepBepHyto apxuTekTypy SCADA cucrtembl Ha 6a3e OAHUX M TeX e KOMIIOHEHTOB/MOIYJEH,
SKOHOMS TpU H3TOM MAUIMHHYIO @aMsiTh, JUCKOBOE NPOCTPAHCTBO, a TaKXKe LIEHHOE BpeMs
MIPOTrPaMMHUCTOB.

CepBepHble KOHGUTYpaIMi CHCTEMBI MpeIHA3HAYEHBI I cOopa, 0OpabOTKH, BBIJAYM BO3ICHCTBUH,
apXMBHPOBAHUS, IPOTOKOJIUPOBAHHS MH(POPMALIUKN OT Pa3IMYHbIX UCTOYHHUKOB, a TAKXKe IPEAOCTABICHUS
stoil mHpopmanuu kmueHtam (UI, GUI, TUI ..). MoaynbHas apXuUTEKTypa MO3BOJSIET pPacIIUpPSTh
(YHKIMOHAIBHOCTB cepBepa 03 ero neperpysKu.

Knuenrckue KOHQUrypaluu MOTYT CTPOMTBCS HAa OCHOBE pAa3JIMYHBIX Trpaduyeckux OuOIMOTEeK
(GUI/TUI ToolKits), kak HCTIOMB3YS SIAPO MPOTPaMMBI B €10 MOy TH (ITyTéM fnobasneHus Kk Hemy Ul-user
interface MOJTyJis), Tak U B KAYECTBE CAMOCTOSATEIILHOTO MPUIIOKEHUs, moAkrouas sapo OpenSCADA kak
ONOIHOTEKY.

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

1.1. Moay/abHOCTB.

Jis mpuaanust THOKOCTH M BBICOKOM cterenu macurabupyemoctu cucrema OpenSCADA moctpoena
10 MOJYJTbHOMY NPUHIMITY. TeCHass MHTETpaIysl MOAYJIEH C SAPOM yIydlIaeT CTaOMIBHOCTh CUCTEMBI B
1esnoM, Oarogapsi HOBTOPHOMY HCIIOJIB30BAaHHIO OTJIAKEHHOTO Kojaa. OfHaKo caM mpolecc pa3paboTKH
cobctBenHoro koma moxayieid OpenSCADA HaknaapiBaeT OOJBIIYI0 OTBETCTBEHHOCTh, BO3MOXKHBIC
OMMOKH BBOJAAT DIIEMEHT HECTAOMJIBHOCTH B CHUCTeMYy. BO3MOXHOCTh CO3JaHHS paclpeneEHHBIX
KOH(HUTypanuid CriaakuBaeT 3Ty OMACHOCTb.

Monaymu cuctembl OpenSCADA XpaHATCS B AWHAMHUYECKUX OmOimorekax. Kaxmas muHamMuueckas
OnOIMoTEeKa MOXKET COJIEp’KaTh MHOXKECTBO MOMYJIEH pa3IUYHOro THma. HamomHeHWe TUHAMHYECKHX
OMOIMOTEK MOIYISMU OIpEAeNsaeTcs (PYHKIIMOHAIBHONW CBSI3HOCTBIO CaMHX MOAyJeH. J[mHamudeckue
OMOIMOTEKH JAOMYCKAIOT FOPSYYI0 3aMEHY, UYTO MO3BOJIAET B Mpoliecce (PYHKIIMOHUPOBAHUS MIPOU3BOIUTH
OOHOBJIEHHE OTAENBHBIX 4YacTell CHCTeMbl. MeToa XpaHeHHs KoOJa MOAyJed B JAUHAMUYECKUX
oubnmorekax sBisgercss OCHOBHBIM st cucteMbl OpenSCADA, TmOCKOIBKY MOAJIEPKUBAETCS
IIPAKTUYECKH BCEMHU COBpPEMEHHbIMU omepauuoHHbIMU cucteMaMu(OC). OnHako 3TO HE MCKIIOYaeT
BO3MOYKHOCTH Pa3pabOTKU IPYTUX METOJIOB XPaHECHHSI KOJIa MOTYJICH.

Ha ocHoBe Mojyneli peanu3oBaHsbl cieaytomue GyHKIunoHaabHble yacTu cucteMbl OpenSCADA:
+ 0a3bl JaHHBIX;
+ apXuBHI (COOOIICHU U 3HAYCHMUIA);
+  TPOTOKOJIBI KOMMYHHKAIIMOHHBIX HHTEP(EHCOB;
+ KOMMYHHKAIIMOHHbBIC HHTEP(EHCHI, TPAHCTIOPTHI;
+ HCTOYHUKHU JAHHBIX U COOP NaHHBIX;
- untepdeiicel nonw3osatens (GUI, TUL, WebGUI, speach, signal ... .);
+ JIOTIOJIHUTENbHBIE MOYJIH, CTICUATbHBIE.

VhpasineHne MOIYJISIMHM OCYLIECTBIISETCS IOACUCTEMON «YTpaBileHHEe MoayJsaMu». DyHKuusaMu
HOJICUCTEMBI SBIISICTCA: MOJAKIOYEHNE, OTKII0UYEHHE, OOHOBIEHUE MOJYNEH, a TaKkKe Jpyrue onepalu,
CBSI3aHHBIC C MOJYJISIMH U OMOIMOTEKaMU MOJTYJICH.
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1.2. IloacucremMsol.

ApxutektypHo cucrema OpenSCADA nenutcst Ha mojacucteMsl. [loncucteMbl MOTYT OBITH JBYX
TUIOB: OOBIYHBIE M MOJYJIbHble. MOAyJIbHBIE MOACUCTEMBI OOJIAZJAI0T CBOWCTBOM pacIIUpPEHUs
nocpeAcTsoM Moayied. Kaxpaas mMonynbHas HOJACUCTEMAa MOXET COAEpkKaTb MHOXECTBO MOJYJBHBIX
o0wvexToB. Hampumep, MmonynbHas nojacuctema «ba3pl JaHHBIX» COAEPKUT MOIYJIbHBIE OOBEKTHI THIIOB
0a3 maHHbIX. MOYNBHBINA OOBEKT SBISAETCS KOPHEM BHYTPH MOMIYIIA.

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

« ApxuBbl (MOyJIbHAS).

- ba3bl nanHBIX (MOYyIBHAS).

- be3onacHOCTb.

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

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

« TpancnopTsl (MOyJIbHASA).

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

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

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

« IInarer cbopa gansbix oT "Diamond systems".

-« COop mansbIx onepannoHHoM cuctemsl (OC).

+  by1o4HBII BEIYUCIHUTED.

« Bpruncnurens Ha Java-nioJJOOHOM SI3BIKE.

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

 JlocTym K TIOTMYECKUM KOHTpOJUIepaM mocpencTBoM npotokoia "ModBUS".

« COop DaHHBIX CETEBBIX YCTPOUCTB MOCPEACTBOM MpoToKoIa SNMP.

+ HMcTounuk gaHHbIX jJorudeckoro ypoBHs cucteMbl OpenSCADA.

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

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

OTnenbHO B3ATBI KOHTPOJUIED MOJKET COAEPXKATh IIApaMeTpbl ONPEINENEHHBIX MOIYJIEM THIIOB.
Hanpumep, mapameTpbl aHaAJOrOBOTO THIA; OCHOBHOW HMH(poOpMaluen, KOTOPYI0 OHM IPEIOCTaBIISET,
ABIISIETCA 3HAYEHHME LIEJIOr0 WIM BeUIeCTBEHHOro Ttuma. CTPYKTypHO MapameTp HpeAcTaBisieT coOoi
CIHMCOK aTpuOyTOB, KOTOpBIE U coJepXar JaHHbEe. ATpUOYTHI MOTYT OBITh YETHIPEX 0a30BBIX THUIIOB:
CUMBOJIbHAs CTPOKA(TEKCT), LIE0€, BEIIECTBEHHOE U JJOTUYECKUM THUII.

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

HcToyHNK NMUHAMHYECKUX JAHHBIX MOXET OBITh yIadEHHBIM, T.€. OBITh MOJKIIOYEH Ha yIanEéHHOMN
cucteMe OpenSCADA. [Ins cBsi3u ¢ TaKUMU HUCTOYHMKAMHU JAHHBIX UCHOJIb3YETCS TPAHCIOPTHBIA THI
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koHTposuiepoB (Transporter). dyHkuuMell AaHHOrO TUNA HCTOYHMKA JAHHBIX SIBISIETCA OTpa)KeHHE
MCTOYHUKOB JaHHBIX ynan€éHHoi OpenSCADA craHIuM Ha JOKaJIbHYIO CTAHLIHIO.

1.4. Ba3bel nannbIx. [logcucrema "ba3el naHHBIX"

Jlnst XpaHeHHsI JAaHHBIX CHCTEMBI TIOBCEMECTHO HCHONB3yIOTcs 0a3pl maHHbiXx (BJ[). B memsax
CHUCTEMaTH3allMi JIOCTyNa W ympaBieHusi 0a3zamu maHHbix B cucreMe OpenSCADA mnpemgycMmoTrpeHa
noncuctema "basel nmanHbIX". Jlns oOecmeuenuss mopaepkku pasznuusbix BJI/CYBJ] moacucrema
BBITIOJTHEHA MOIYJIbHOM.

B ponu MoaynbHBIX 00BEKTOB, cojaep kamuxcs B nojacucreme, Beictynaer tan bJI/CYB/, T.e. moaynb
nojcucteMbl «ba3bl TaHHBIX» MPAKTUYECKH COACPKUT pean3alrio JocTyna K onpenenénnomy tuny b/l
Hampumep, moxynu: DBF, MySQL, SQLite.

Oo6nwext Tina B/I/CYB/I B cBOIO ouepeib COAEPKHUT CITUCOK 00BEKTOB OTAeIbHBIX b/ qanHoro tuma, a
00wexT B/l conepxkut cnucok 00beKTOB TaOIMI, KOTOPBIE U COJIEPKAT JaHHbIE B TAOIUYHON (hopme.

ITpaktuecku Bce nanHble cucteMbl OpenSCADA xpanstcs B Toi uinu nHoil b/I. MHCcTpymMeHTapuit
CUCTEMBI IO3BOJISIET JIETKO IMEPEHOCUTh JaHHble M3 ojxHoro Ttuma BJ[ B Apyroil, W, Kak cleacTBHE,
onTUMaNbHO ToxOupaTh TUn bJ[ mom koHkpeTHyr o6macth npumeHeHus cucteMbl OpenSCADA.
[Tepenoc nndopmaru ¢ oxnoit b/ B 1pyryto MoxeTr ObITh BBINOJHEH ABYMS criocobamu. [lepBblit - 31O
nU3MeHeHue ajapeca padboueil bl u coxpaHeHue Bcell cucTeMbl Ha He€, BTOPOH - 3TO MPsSIMOE KOMMPOBAaHUE
unpopmauuu mexay bJ[. Kpome xonupoBanus nozjnepkuBaercs U (QpyHKIHS HPSMOTo pelaKTUPOBAHUS
conepxkumoro Tabmwi B/I.

Jns  opraHuzanuu  [EHTPAIM30BAHHOTO JIOCTyNa paclpeleéHHOM CcucTeMbl K eauHor bJ[
npexycMarpuBaroTcs aBa crocoba. [lepBrlil 310 ucnonb3oBanue cereBbix CYBJI, nampumep, MySQL.
BTtopoii criocod 3T0 Mcnosb30BaHUE TpaHCIOPTHOTO TumNa bJl Ha JNOKAIBHBIX CHCTeMax I JAOCTyna K
onHoil nentpansHoi b/l (Ilnanupyercs.). @ynkumen TpancnoptHoi b/l siBisieTcs: mepechlika 3anpocoB K
b/l na ynanéunyto OpenSCADA cucremy.

JlaHHBIE MOTYT XpaHHUTHCA TakKe B KOH(UTypallMOHHOM aiine cuctembl. Peann3oBaH MeXaHU3M
MOJTHOTO OTpakeHust cTpykTypbl B/l Ha cTpykTypy KoH(urypammonHoro daiina. T.e. cranmapTHyO
KOH(QUTYpalMI0 MOKHO pa3Mmeliath B KoHpurypanuoHHoMm ¢aiie. CyTh TaKOro MexaHu3Ma B TOM, YTO
JaHHBIE CHUCTEMBl TI0 YMOJYaHUIO, Hampumep, npu crtapre ©O0e3 b/l MOXHO omnuChHBaTH B
KoH(purypanronnom Qaine. B manpHelmem 3T qanHbie MOTyT Tiepeonpenensathes B bJ[. Kpome storo
JUISL CIIydaeB HEBO3MOXKHOCTHM 3amycka kakoil mmbo BbJl BooOIe MOXXHO Bce [aHHbIE XPaHHUTh B
KOH(UTypallMoHHOM (aiise.

Jns noctyna k 0a3aM JaHHBIX HCHONB3YyeTCsl MexaHu3M peructpaiuu b/l. 3apeructpupoBaHHbIE B
cucreme b/l noctymabl Bcem noacuctemam cucteMbl OpenSCADA 1 MOTYT HCIIOJIB30BaThCS B X PadoTe.
bnarogapss sToMy MeXxaHU3My MOXKHO OO€CIEUYHTh paclpenenaEHOCTh XpaHEeHHs AaHHbIX. Hampumep,
pasinyHble OMOJIMOTEKM MOTYT XpaHUThCSI U PACHPOCTPAHATHCS HE3aBUCUMO, a MOJIKIIOYEHHE
O6ubIMoTEKN OYAET 3aKII04aThCs B IPOCTOM perucrpauuu Hy>kHoi b/1.

B nanbHelimem mianupyetcs peanauzanus Ayonuposanus b/l myTéM cBsI3pIBaHMS 3aperUCTPUPOBAHHBIX
BJI. DTOT MexaHu3M MO3BOJIUT 3HAYUTENIBHO MOBBICUTH HaAEKHOCTH cucteMbl OpenSCADA B nenom
nyTéM pe3epBUPOBAaHUS MeXaHnW3Ma XxpaHeHus AaHHbIX. ([Llnanupyercs.)

1.5. Apxussl. Iloacucrema "ApxuBbl''.

Jlrobas SCADA cucrema mpemocTaBisieT BO3MOXKHOCTh apXWBHUPOBAaHUSA COOpPaHHBIX JIaHHBIX, T.C.
dbopMUpOBaHUE UCTOPUU U3MEHEHUS (IMHAMUKH) MTPOLIECCOB. APXUBBI YCIIOBHO MOYKHO Pa3JeIUTh HA BA
TUIA: apXUBBI COOOIICHUN U apXUBBI 3HAUECHUH.

OCoOeHHOCTBI0O apXUBOB COOOIICHH SIBISETCS TO, YTO APXMBUPYIOTCS TaK HA3bIBAEMBIE COOBITHUS.
XapaKTepHI)IM MMPU3HAKOM COOBITHS ABIISIETCA BpEMA BO3HHMKHOBCHHA JSTOIO CO6I>ITI/DI. ApXI/IBI)I
COO0IIIeHU OOBIYHO HCIONB3YIOTCS Ui apXUBUPOBAHUS COOOIIEHHI B cHCTeMe, T.€. BEJIEHHE JIOTOB U
MIPOTOKOJIOB. B 3aBHCHMOCTH OT WCTOYHHKA COOOIICHHS] MOTYT KIACCU(PHUIIUPOBATHCS MO Pa3IUIHBIM
kputepusiM. Hampumep, 3T0 MOTYT OBITH MPOTOKOJBI aBAPUHHBIX CHUTYaIlMi, TPOTOKOJBI JCHCTBUI
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OIIepaToOpOB, MPOTOKOJIBI COOEB CBSI3U U JIP.

OCOOCHHOCTBIO apXHMBOB 3HAUCHHH SBISETCA HMX MEPHOAMYHOCTH, OIpeneseMas MPOMEXYTKOM
BPEMEHH MEXIY ABYMS CMEXHBIMU 3HAYCHHUSIMHU. APXHMBBI 3HAYEHHUH MPUMEHSIOTCS AJIsl apXUBUPOBAHUS
HCTOPUM HENPEPBIBHBIX MpoLeccoB. [10cKonbKy MpoLecc HENPEPHIBHBIN, TO U apXUBUPOBATh €TI0 MOXKHO
TOJIbKO IyTEM BBEACHHS IOHATHS KBAHTOBAHMS OINpOCa 3HAYEHUH, MOCKOJIbKY HMHAa4y€ Mbl IOJIy4aeM
apXxuBbl OECKOHEUHBIX pa3MEpOB, BBUIY HEMPEPHIBHOCTU caMod MNpuponbl mpoiecca. Kpome 3Toro
IIPAKTUYECKU Mbl MOXKEM IOJy4daTb 3HAYEHHUs] C IEPUOJOM OIPAHUYEHHBIM CaMUMHU HCTOYHUKAMU
JaHHbIX. Harmpumep, 10BONBHO Ka4eCTBEHHBIE HICTOYHUKH JJTAHHBIX B IPOMBIIIJIEHHOCTH PEIKO MTO3BOJISIOT
NOoJy4aTh JaHHbIe ¢ yacToTod Oosee 1 kI'm. U sto 6e3 yuéra camMMx JaTYMKOB MMEIOIIMX €II€ MeHee
KayeCTBEHHbIE XapaKTEPUCTUKH.

Jna pemenust 3ajad apXUBUPOBaHUS NMOTOKOB AaHHbIX B cucteme OpenSCADA mpenycMmoTpeHa
nojcuctema "Apxusbl". [loncucrema "ApxuBbl" MO3BOJISET BECTH KaK apXUBbI COOOIIEHH, TaK U apXUBbI
sHaueHuid. [lomcucrema "ApXxuBbl" SIBISETCS MOIYJIbHOH. MOIYIBHBIM OOBEKTOM, COJEPIKAIIMMCS B
nojcucreMe "ApXuBBI', BBICTYNAET THII apXuBaropa. TwIl apXuBaTopa OIpenesseT crnocod XpaHeHHs
NaHHBIX, T.e. xpaHwiumie (dainoas cucrema, CYBJl, cets m T.1.). Kaxkmplii MoIynb TOACHCTEMBI
"ApxuBbl" MOXET pEeaJ30BbIBATh KaK apXUBUPOBAHHME COOOILEHWH, TaK U apXUBUPOBAHHE 3HAYCHUH.
[Toncuctema "ApxuBbpl" MOXKET cOJEpKaThb MHOXXECTBO apXHUBOB, OOCIYKHBAEMbIX pPa3INYHBIMU
MOJYJIIMH MTOJICUCTEMBI.

Coobmenne B cucteme OpenSCADA xapakrepusyeTcs HaToi, YpOBHEM Ba)XHOCTH, KaTerOpHed H
TEKCTOM cooOuieHus. Jlata cooOleHns yKa3blBaeT Ha BpPeMs CO3JaHHs COOOLIEHHs. YPOBEHb BAXKHOCTH
yKa3plBa€T Ha CTENEHb BaXXHOCTH cooOmeHus. Kareropus omnpenenser ajapec WM YCIOBHBIH
uAeHTU(UKATOP HCTOUYHMKA cooOuieHus. OOBIYHO, KATEropusl COJAEP’KUT MOJHBIA MyTh K HCTOYHUKY
cooOuieHus B cucrteMe. TeKCT cooOLeHNs, COOCTBEHHO, U HECET CMBICIIOBYIO Harpy3Ky COOOILEHHS.

B npouecce apxMBHpOBaHUS COOOIIEHUS MPOMYCKAIOTCS yepe3 GuibTp. OUibTp paboTaeT Mo ypoBHIO
BaYXHOCTHU U KaTErOpUU COOOILEHUs. Y POBEHb COOO0IIeHUS B GUIBTPE YKA3bIBACT, UTO HYKHO MPOITYCKATh
COOOIICHUSI ¢ YKa3aHHBIM HJIM 00jiee BBICOKMM YPOBHEM BaXXHOCTH. [ GUIbTpoBaHMS MO KaTeropuu
MIPUMEHSIOTCS 1IA0JIOHBI, KOTOPbIE OINpPEAENsAIOT Kakue CcOOOLIeHHs] Mpomyckarh. Kaxawlii apxuBaTop
COJICPKHUT COOCTBEHHBbIE HAcTpoiiku ¢uiubTpa. Clieg0BaTENbHO MOXHO JIETKO CO3[aBaTh pa3JInUHbIC
CHeMalIn3UpOBaHHbIE apXUBATOPHI AJIs apXuBa coodiieHnid. Hampumep, apxuBaTopbl COOOIIEHUI MOKHO
CHEIHMATU3UPOBATh Ha:

« JIOTH, U1 XpaHEHHUS OTIaJ0YHON MH(pOpMaIK U Apyror pabodeil nHPOpMaLUU cepBepa;
pa3TUYHBIC TIPOTOKOJIBI (MMPOTOKOJ IEHCTBUM KIMEHTOB, MPOTOKOJ HAPYIICHUH W UCKITIOYCHUH,
MIPOTOKOJI COOBITHIA ... ).

ApxuB 3HaueHuil B cucrteme OpenSCADA BbicTymaeT Kak HE3aBUCUMBIA KOMIIOHEHT, KOTOpPBIH
BKIIto4aeT Oydep, oOpabarbiBaeMblil apxuBaTopamMu. OCHOBHBIM MapaMeTPOM apXUBa 3HAUECHUS SIBIISETCS
UCTOYHUK JaHHBIX. B polM HMCTOYHMKA IaHHBIX MOTYT BBICTyHaThb aTpUOyThl MapaMeTPOB CHUCTEMBbI
OpenSCADA, a Takxke Japyrde BHEIIHWE MCTOYHUKH JaHHBIX (TIACCUBHBIN pexuM). [pyrumu
UCTOYHMKAMHU JAHHBIX MOTYT OBITh ceTeBble apxuBaTopbl ynanéHHelx OpenSCADA cuctem, cpena
nporpammupoBanus cuctemel OpenSCADA u np.

KitoueBbIM KOMIIOHEHTOM apXWBHPOBAHHs 3HAYCHHUN HEMPEPHIBHBIX MPOIECCOB sBisieTcs Oydep
3HaueHui. bydep 3HaueHHWI mNpegHa3HAuYeH JId TPOMEKYTOYHOTO XpaHEHUsT MacCHMBa 3HAYCHUH,
MOJTyYEHHBIX C OIpeIeIEHHON NEPUOANYHOCTHIO (KBAaHTOM BpeMeHH). bydep 3HaueHuit ucnonb3yercs Kak
JUTSE HETIOCPEJICTBEHHOTO XpaHEHHS OOJBIIMX MAaCCHBOB 3HAYCHHWI B apXWBaX 3HAYCHUH KakK Mepen
HEINOCPEICTBEHHBIM «COpOCOM» Ha (PU3MUECKHe HOCUTENH, TaK U I MAaHUIYJISIUN ¢ KaJpaMy 3HAYEeHUH,
T.€. B QYHKIHAX TOKaIPOBOTO 3allpoca 3HAYCHH U WX MOMeIIeHus B Oydepa apXuBOB.

Jnst opraHu3anuy BBIJEIECHHBIX apXMBAaTOPOB B PacHpEleNEHHBIX CHUCTEMaX MOKHO MHCIIOJIb30BATh
TpaHCTOpTHBIN Tum apxuBatopa ([Imanupyercs.). OyHKIMEH TPaHCHOPTHOTO TUMA apXHBATOpa SBIIAETCS
OTpakeHHE YJAIEHHOTO IIEHTPAJILHOTO apXUBaTOpa Ha JIOKaJdbHOU cucreMe. Kak ciencTBue apXxuBaTophbl
TPAHCIOPTHOT'O THUIIA BBINOJIHAKOT IMEpelady JaHHbIX MEX]y JIOKaJbHOM CUCTEMOM M apXUBaTOPOM
yIaja€HHON CUCTEMBI, CKPbIBas OT MOJICUCTEM JIOKAIBHON CUCTEMBI PEaIbHYIO IPUPOAY apXUBaTOpa.
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1.6. Kommynukauuu. lloacucremsl "Tpancnoprel" u "'TpancnoprHbie IPOTOKOIbI" .

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1.10. HenpeaycmoTpeHHble BO3MOkHOCTH. [Toacucrema "CnenuanbHbie’.

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

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

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

+  ANTOPUTMBI yIIpaBJICHUS TEXHOIOTUUECKUMH TPOIECCAMHU.

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

+ AJanTUBHBIE MEXAHU3MBI YIIPABICHUS 110 MOJIEIISIM.

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

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

+ BcnomoratenbHble BBIYUCICHUS.

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

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

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

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

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

Onuncanne OpenSCADA 10



2. SCADA cucreMbl M UX

cemb UHMepHem

CTPYKTYypA.

nobanbHasa

.l"/
= Patouee = Pabouee
Iecmo 2 MECmo
— pyseod umens ® emexHonoaa
Fir‘.vn'll b
r r
- Pabouee ‘Pabouee mecmo
Iecmo : MEeXHOoNo 2a-
.,7 SOHKeHe pa Apoeparucma
Hpedmuame
F T
Cepaep
i H 2Hanu 3ayuu
Cmanyus " = o
onepamopa 1 | | s Capasp
T8 oSk 0 OMoKoN0Sa
Cepasp
Cmanyus apxuaos
onepamopa N
Cepeep
chopa u :
npaanequs ynpaan EHUS
.;
Yemaroska [loneeas
MEXHOMD2UYBCKD20 wura |
npouyecca
T ‘! L
W -
h

/

Puc. 2. SCADA-cucrema.

SCADA (Supervisory Control And Data Acquisition), B oOmieM BUIE, UMEIOT paclpeicIéHHYO
apXUTEKTYypy Bpojne m3o0paxEéHHOW Ha puc. 2. DnmeMeHThl SCADA cucreM, B CMBICIE MPOTPAMMHOTO
obecrnieveHus, BBHIONHAIOT cienywomue (yHkiuu: CepBep cOopa: mpenctaBisieT coOOW 3amady WIH
Tpy1iy 3agad 3aHUMAarOuXxcs C60pOM JAaHHBIX U3 UCTOYHUKOB JAHHBIX, WJIA K€ CaMU BBICTYIIAIOT B POJIU

WCTOYHMKOM JaHHBIX. B 3amaun CCpBCpa

00paboTKa TaHHBIX;

BXOOUT:

MOJy4eHUe 1/uiau (popMUpOBaHHE JaHHBIX;

o0CTy>KHBaHKE 3aPOCOB Ha JOCTYII K JaHHBIM;

Onuncanne OpenSCADA
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. 06CJ'Iy>KI/IBaHI/Ie 3aI1pOCOB Ha MO,I[I/I(l)I/IKaI_[I/IIO JaHHBIX.

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

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

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

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

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

* TIPEIOCTaBICHUE BO3MOXHOCTH (DOPMUPOBAHHS YIIPABIISIOLINX BO3/ICHCTBHIA;

« TIPEJOCTABJICHUE BO3MOKHOCTH M3YUCHHUS M aHAIM3a HCTOPUH TEXHOJIOTUIECKOTO MPOoIecca;

* TpeAOCTaBICHUE UHCTPYMEHTAPHS Ul TeHEePaLuu OTYETHON TOKyMEHTAIIHH.

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

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

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

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

Onucanne OpenSCADA 12



3. BapuaHTbl KOHQUTYPUPOBAHNUSA U UCIOJIb30BAHUS.

3.1. IIpocToe cepBepHOE MOAKJIIOYECHHE.

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

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

o

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

| o el Epc

Puc. 3.1. [Ipoctoe cepBepHOE MOIKITIOUCHUE.
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3.2. ly0mpoBaHHOe cepBepHOe MOAKIIOYEHHE.

JIJisi  MOBBIIEHUS

MHOKECTBEHHOE pe3epBUpoBaHue (puc. 3.2),

HaA&KHOCTH U MPOU3BOJUTEIHLHOCTH
IpU KOTOPOM KOHTPOJUIEPHI

cuctema OpenSCADA nonyckaer

OJIHOI'O  OK3CMILIAApa

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

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

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

*  pe3epBHpOBAHUE MTAPAMETPOB;
+ pe3epBHpPOBAHHE APXHUBOB;

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

+  MOJENHpYIOIINE,

KOPPEKTUPYIOIIHUE ©W JOMNOJHAKOIIWE BBIYHUCICHHA B BBIYHMCIUTCIIBHBIX

KOHTPOJUJICPpAX C BO3SMOXKXHOCTBIO PACHPCACIICHUA HArpy3KHU IO CEPBCpaM.

OpenSCADA: Cepeep cOopa v apXMBHpPOBaHUA

OpenSCADA: Cepeep cOopa v apXMBHpPOBaHUA

[Web CfgITransp Dn‘er]

[Web CfgITransp Dn‘er]
LogicLev

[ HTTP _ISEHS}-fstemJ
| CIF |BlockCalc| SQLite | FSArch | Sockets

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

[muwﬁpc

[E,,HWEPC

Siemens
S7-400

o

Puc. 3.2. JlybnupoBaHHOE CepBEPHOE MOIKIIOUEHHE.

3.3. lyOGiupoBaHHOE cepBepHOE MOAKIIYEHHE HA 0JJTHOM cepBepe.

YacTHpIM ciiy4aeM AyOIWPOBAHHOTO COEAMHEHHUsS SBJSETCS AYOJIMPOBAHHOE COCIMHEHHE B PaMKax
oaHoro cepsepa (puc. 3.3), T. € 3alyCK HECKOJbKHX CTaHIMH Ha OJHOW MAIllMHE C MEePEeKPEIIMBAHHEM
napameTpoB. Llenbo gaHHOW KOHPUTypaluu sSBJSETCS TOBBINICHHE HAJAEKHOCTH U OTKAa30yCTOWYHBOCTH

cucteMbl yTéM pesepaupoBanus 110.

OpenSCADA: Cepeep cGopa W apXHBEHPOBaHHWA
[WebCfgITransp Drter]

OpenSCADA: Cepeep cGopa M apXMBEMPOBaHKWA
[Web CfgITransporter]

LogicLev

[ HTTP JSelrsystem]| LogicLev

[ HTTP |SeirSystem)

[ CIF|BlockCalc] SQLite [ FSArch| Sockets

J)|(S1F] BlockCalc]SQLite [ FSArch |

Sockets }

G

PC

& |Apwe

Siemens
S7-400

Puc. 3.3. Jly6nupoBaHHOE cepBEpHOE MOIKIIOUEHUE HA OJJHOM CEepBepe.
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3.4. Kinuentckui nocryn nocpeacrsom Web-unrepgeiica. Mecto pyKoBOAUTEIS.

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

+ OIpPOC CepBepa Ha MPEIMET MOTYUCHUS JaHHBIX BU3yaIU3allui U KOHPUTYpaLlUu;

+ BU3yaJIM3alus JaHHBIX B IOCTYITHOM JUIsl IOHUMAHUS BU/IE;

« (opMHpOBaHUE MMPOTOKOJIOB, OTYETOB;

+  MaHMUMIYJSALHUA TapaMeTpaMu, JOMYCKAOIMMMU U3MEHEHHE.

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

s @ PO E Pc

Siemens
S7-400
Puc. 3.4. Knuentckuit noctyn nocpeacrsomM Web-unrepdeiica. Mecto pyKoBOAUTEIIS.

3.5. ABToMaTu3upoBaHHOe padouee MecTO (MECTO PYKOBOAMTEJIs1/0NIEPaTOPA).

Jlist BU3yanM3alii KPUTHYECKUX JIAaHHBIX, a TaKXKe B Cllydae eClii TpeOyeTcs BBICOKOE KadeCTBO U
MPOU3BOJUTENFHOCTh, MOXXHO HCIOJB30BaTh BU3yalu3anui0 Ha ocHoBe cuctemMbl OpenSCADA
ckonpurypupoBanHorr ¢ GUI moxynem (puc. 3.5). JlaHHas koHHTyparus IMO3BOJISICT BBITOJIHATH
cienyronme QyHKIHN:

+ OIPOC cepBepa Ha MpeaMeT OOHOBIICHHS TEKYIINX 3HAUYCHUH,

+  BU3yaJHM3allys ONPOIICHHBIX JAHHBIX B TOCTYITHOM JJIsi TOHUMAHUS BUJIC;
+ (opMupoBaHHE MPOTOKOJIOB M OTYETOB;

«  MaHUMYJIAIUS ITapaMeTPaMu, JTOMYCKAIOIIMMHA U3MCHCHUS.

OpenSCADA: Cepeep cOopa W
aApXHBHPOBaAHKWA
Logicl ev |SeHSysfem
Vision |

CIF B!DdfCﬂhISDUEeIFSArmI Sockets ||| || openscADA:
APM [Transp DﬁerIvm Engine
[ SelfSystem
[ Eq |[m|£Pc (Blockcalc | saLite] Sockets
v '
W L
57-400 ~ | /

Puc. 3.5. ABromatusupoBaHHOe pabouee MecTo (MECTO pyKOBOIUTEs/0OnepaTopa)

T S S
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3.6. APM c cepBepoM cOOpa M apXMBMPOBAHMS HA OHOM MallUHe (MeCTO oneparopa,
MoaeJb ...).

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

OIPOC KOHTPOJUICPOB;

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

BU3yaJIU3alusA,

BbIJIaya yIpaBJISIONIMX BO3ICUCTBU;

reHepalys IpOTOKOJIOB U OTYETOB;
BTOPUYHOE PETYIUPOBAHUE;

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

o

OpenSCADA: Cepeep cGopa W
ApXHBHPOBAHKHA

LogicLev

SelfSystem

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

(son )

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

Siemens
S7-400

Puc. 3.6. APM c cepBepom cOopa v apXMBUPOBAHUS HA OJTHOM MalIuHe (MECTO omeparopa, MoJIeb ...)
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3.7. IIpocreiiliee cMemIaHHOE MOAKJIKYEeHHEe (MO/1e/Ib, 1eMOHCTPALUSA,
KOH(pUryparop ...).

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

byHKIMU:

OTPOC KOHTPOJUIEPOB;
o0cCTy)kKHMBaHHE KIMEHTCKUX 3aMPOCOB;

BHU3YyalTA3aIlus;

BbI/Iaya YIPaBJIAIOMINX BO3ACUCTBUM;

reHepalusi IPOTOKOJIOB U OTUYETOB;

BTOPUYHOE PETYTUPOBAHUE;

MOJEIIUPYIOIINE, KOPPEKTUPYIOIIME U JOMOJHSIONIME BBIYUCICHUS B BBIYMCIUTEIbHBIX

KOHTpOJUIEePaXx;

cOop W BH3yanu3alus TeKkyled HHOpMalMM O MEepPCOHAIBHOM KOMIBIOTEPE, CepBepe,

MOJEIH ... |

KoH(uUrypauus 0a3 JaHHBIX, MOAKIIOUYEHUHN U JIp.

£ 'l
i-ﬂ

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

Puc. 3.7. [lpocreiimee cMenmanHOe MOIKIIOUYCHUE (MOACIb, IEMOHCTpALUs, KOHPUTYPATOp ...)
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3.8. YcroiiuuBas, pacupenenéHHass KOHQUrypauus.

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

¢ =

OpenSCADA: APM Vision Web opyzep

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

= L

e Cemsb

[ ]

!
)

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

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

SGA Sockets FSArchiysQl]
I I I A

.

- I

=i
GlFalPEE

PC

I Apws

Siemens Diamond

S7-400

ATH400-128

Puc. 3.8. YcroliuuBas, pacnpenenéHnas KOHQUTyparus

Cepsep omnpoca koHpurypupyercst Ha ocHoBe cucteMbl OpenSCADA u mpencrasnsieT coboit 3agauy
(rpynmy 3aza4), 3aHMMAOLIMXCS ONPOCOM KOHTposiepa (IpyNIbl KOHTPOJUIEPOB OJHOIO THIIA).
[Tony4yeHHble 3HAa4YeHHs [OCTYIIHBI LIEHTPAJIBHOMY CEpBepy depe3 Jt000H TpaHCHOPT, MOJIAEpIKKa
KOTOPOTO /100aBisieTcss MyTEM MOAKIIOYEHHUS COOTBETCTBYIOILETO MOJIYNSl TpaHcmopTa. s CHIKEHHS
4acTOThl OMNpOCa M BEIMYUHBI CETEBOro Tpa(uKa, CEpBEp OINpPOcCa MOMKET OCHAIIATHCS HEOOJIBbIINUM
apxuBoM 3HaueHui. Kondurypauus cepsepa onpoca XpaHUTcs B OAHOM U3 JocTynHbIX B/I.

IlenTpanbHbIl cepBep apXUBUPOBAHUS U OOCIY>KMBAHMSI KIIMEHTCKUX 3aIPOCOB BBIMOJHAET (PYHKIIHIO
HEHTPaIN30BaHHOTO cOopa u 0O0pabOTKM MapamMeTpoB CEpPBEPOB ompoca W ux 3HaudeHWil. Jloctym K
cepBepaM  ompoca  BBINOJHAETCS  MOCPEACTBOM  OJHOro W3  jgoctynHbix B OpenSCADA
TPaHCTIOPTOB+TPOTOKOJIOB (Ha puMepe 310 SGA). [l pegocTaBieHus €IMHOTO HHTepderica 1ocTyma K
napaMeTpaM M KOHTPOJUIepaM HCIONb3yeTCs MOAYNb Transporter, KOTOPBI OTpa)kaeT JaHHBIE CEPBEPOB
OTIpOca Ha CTPYKTYPY JIOKAIBHBIX TTAPAMETPOB.

I[J'IH BBITIOJIHCHUSI BHYTPCHHUX BBIUMCIICHUN M JOMOJHUTEILHOTO aHalIn3a napaMeTpOB UCIOJB3YHOTCA
BBIYUCIUTCIIBHBIC KOHTPOJIJICPHI.

I[JUI Pa3HOCTOPOHHETO U FJ'IY6OKOI‘O APXHUBUPOBAHUA UCIIOJIB3YIOTCA Pa3JIMYHbIC MOAYJIIU apXUBOB.

Jlnst noctyna KJIMEHTOB K cepBepy Mcnonb3ytoTes aoctynHele 11 OpenSCADA cereBble TpaHCIOPTHI,
Ha mpumepe - 3To Sockets, ' TpaHCTIOPTHBIE TPOTOKOJBI, Ha mpumMepe - 3To mporokon OpenSCADA
"SelfSystem".

Kongurypauus neHTpajibHOTO cepBepa XpaHUTCs B 0JHON U3 nocTynHbIX b/l (Ha mpumepe 3To ceTeBast
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CYBJ MySQL).

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

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

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

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

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

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

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

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

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

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

B OpenSCADA yxe npenocTaBisieTcsi Tpu MOAYISI KOHPUTYpaAIlMy Ha pa3HOW OCHOBE BH3yallM3allUH.
OTMETHM UX ¥ UX BO3MOKHOCTU KOH(UTYPAIIHH:

- Moayns KOH(UTypauu Ha 6ubnanoreke rpaduyeckoro uHTepdeiica
QT(http://www.trolltech.com/qt) - ULQTCfg. IlpemocrtaBisier pa3BuUThIi  HHTEpdEiic

KOH(Urypauu, MO3BOJSIOMNN YyIpaBlATh KaK JIOKAJbHOW CTaHIWEH, Tak W yHalEHHBIMU
CTaHLIMSIMU B JIOKAJILHOM U I100AbHOM CeTAX, BKIIOYas 6€30MacHOe COeMHEHHUE.

- Monayns xkoHpuryparuu Ha ocHoBe auHammueckux WEB-texnomoruit (DHTML) -
UL WebCfgD. TlpenocraBnsieT pa3Butbiii uHTEephElic KOH(PUTYpAIUH, MO3BOJSIOMNUNA YIIPABIAThH
KaK JIOKaJIbHOM CTaHIMeH cepBepa, Tak M yNaJEHHBIMH CTAaHLMSAMHU B JIOKAIBHOW M TI00aTbHON
ceTsiX, BKIoyas paboTy 1o Oe3omacHOMY coequHeHHio. KIiMeHTCKkoe  MOJKII0YeHHE
OCYILECTBIsIETCS TocpeicTBOM 00biyHOTO Web-Opaysepa.

« Moayns koH(urypauu Ha ocHoBe cratnueckux WEB-texnomoruit (XHTML) - UL WebCfg.
[IpenocraBnser noCTaToOuHbI HHTEpdeiic KOHPUTYpaLUU, MO3BOJSIONINN yIPaBIsATh JOKAIBHOM
CTaHIIeH cepBepa nocpeacTsom oOsryHOrO Web-0paysepa.

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

Kpowme B/l nannbie 0 KOH(UTYpalluy MOTYT coJepkKaTbesi B KoHpurypauonHoM ¢aiiine OpenSCADA,
a TaKXe MepeaaBaThCs MOCPECTBOM MapaMeTpoB KOMaHAHOUM cTpoku npH Bbi3oBe OpenSCADA. Ognako
COXpaHEHHE M3MEHEHHMH KOH(UTypaluu B KOHQHUrypaTtopax AOCTYMHO Tojibko B BJ[. THMOBEIM nMeHeM
koHurypaunonHoro ¢aina OpenSCADA sBasiercst /etc/oscada.xml. dopmar KoHPUrypallmOHHOTO
¢aiina u napameTpsl KOMaHJHON CTPOKH PACCMOTPHUM B OTJEIILHOM pa3Jiele.

Onucanne OpenSCADA 20


http://wiki.oscada.org/Doc/WebCfg?v=n2
http://wiki.oscada.org/Doc/WebCfgD?v=dn4
http://wiki.oscada.org/Doc/QTCfg?v=16vk
http://www.trolltech.com/qt

Hanpuelimee paccmorpenue koHdurypamuu OpenSCADA  OyneT mNpoW3BOAUTBCS HAa OCHOBE
unrepdeiica konpuryparopa UL.QTCfg, ogHako npuHIKIBI pabOThl OyIyT MOTHOCTHIO COOTBETCTBOBATH
U OCTaJbHBIM KOHQUrypaTopaM Onaromapsi OOLIHOCTH B HCIOJb3yEMOM HHTEpdeiice KOHTpOs
OpenSCADA.

PaccmoTrpenne HauHéM ¢ KoHuUrypauuu cucTeMHbIXx napamerpoB OpenSCADA, kortopas
pa3Meriaercs B TPEX BKIIAJAKaX KOPHEBOM CTPAHUIIBI CTAHIIUU:
- Bxnanka "CraHmmsa" comepXKuUT OCHOBHBbIE WH(OPMALMOHHBIE M KOH(UIypalMOHHBIC OIS
cTaHuuu, puc.4a. [lepeunciaum npeaocTaBisieMble OIS U IPOKOMMEHTUPYEM UX:

« ID - copepxuT nHpopmanuoo o0 WACHTUPHUKATOPE CTAHIIMH. YKa3bIBaeTCS MapaMeTpoM
KOMaHAHOM cTpokH -Station. [Ipu 3arpy3ke HIIeTCsl COOTBETCTBYIOIIUN HJIEHTU(PUKATOPY
CTaHIIMU pa3fed B KoHpurypanmoHHoMm ¢aiine u, ecnu He OOHApYKHUBaeTcs, TO
HCIIOJIB3YETCS NIEPBBIN JTOCTYITHBIN.
«  Uma cmanyuy - yKa3pIBaeT JJOKAIU30BAHHOE UMl CTaHIUU.
« Ilpocpamma - copepxut wuHPopManuio 00 HMEHH TnporpaMmbl. OOBIYHO 3TO
OpenSCADA unu umst ocHoBanHoro Ha OpenSCADA pemienust.
Bepcus - conepxut nHGOPMALIMIO O TEKYLIeH BEpCUU IPOTPAMMBI.
« HUma xocma - conepXUT MHPOpPMAIMIO O MMEHU MAIIWHBI, Ha KOTOPOH 3amylieHa
CTaHIIMSL.
«  Cucmemnvlii nonvzoséamenb - COACPKUT HH(POPMAIMIO O IOJIb30BaTeNe, OT HUMEHH
KOTOPOTo BBIMIONTHETCS Tporpamma B cucteme (OC).
+  Onepayuonnas cucmema - couepxut napopmanuto o umenn u sepcun OC, sape OC, Ha
KOTOPOM UCIIOJHAETCS ITporpaMmma.
« Yacmoma (MIy) - conmepxutT HH(OpPMALMIO O YACTOTE LEHTPAIBLHOTO MPOIECCOpa,
KOTOpBIM HCIOJIHSETCS] MporpamMma. 3HauU€HUE 4YacTOThl mpoBepsercs pa3 B 10 cexyHn u
MO3BOJISIET OTCIIC)KUBATh €€ U3MEHEHUE, HalPUMep, MEXaHU3MaMHU yIPABJICHUS TUTaHUEM.
«  Paspewenue uacoé peanbnozo epemenu (Mc) - COAEPKHUT UHHOPMAIHIO O BO3MOKHOCTH
WM pazpemieHnd 4acoB peanbHOro BpeMeHn OC. [lo3BoJiieT COpPUEHTHPOBATHCS C
MUHHMAaJIbHBIM MHTEPBAJIOM BPEMEHM NEPUOIUYECKUX 3a]ad, HalpuMep, 1 3a1ad coopa
JTAHHBIX.
«  BHympeHHsas KoOupoeka - COIEPX UT MHPOPMAIHIO O KOAUPOBKE, B KOTOPOM XpaHSTCA
TEKCTOBBIE COOOIICHNS BHYTPH MTPOrPaMMBI.
«  Koundueypayuonnwiii ¢paiin - copepxut mHboOpMaImo o KOHGUTYparlmoHHOM daiiie,
UCIOJIb3yEMOM MPOTrpaMMOil. Y cTaHaBIMBAETCs MapaMeTpoM KoMaHAHOH cTpoku -Config.
«  Pabouas oupexmopus - yka3zpiBaeT Ha pabouyr0 AUPEKTOpHUIO cTaHIuu. Vcronb3yeTcs B
OTHOCHUTENFHOM ajpecanuu oOBEKTOB Ha (aiinoBoil cucrteme, Hampumep, (aiinmos B/l
JloryckaeT M3MEHEHUE MOJIb30BaTEeNIEM /ISl COXpPaHEHMs JTaHHBIX cUCTEMBI B Apyryio B/l
[Ipu 3TOM 3HaUeHUE 3TOrO Mo He coxpaHserca B bJl, a MoxkeT ObITh U3MEHEHO TOJBKO B
cexiuu "WorkDB" xondurypanmonsoro ¢aiina.
«  Hupexmopus uxoHox - yKa3bIBaeT Ha TUPEKTOPHIO, COACPKAIIYI0 MKOHKU MPOTPAMMBI.
Ecnu B nepeBe HaBuranuu KoHpurypatropa OTCYTCTBYIOT MKOHKH, TO Bbl HempaBHIBHO
yKa3ajau 3Ha4€HHE ATOrO MOJIs.
«  Jlupexmopus mooyneti - yka3zpiBaeT Ha nupekropuio Moayied mist OpenSCADA. Ecnun
3HaYEHUE OTOr0 I0JII HEKOPPEKTHO, TO IpH 3almycke Bbl He yBUIWUTE HHMKAKOIO
rpadgudeckoro uHTEepdeiica, a ToIbKo MHGOPMAIMIO B KOHCOIM O KOPPEKTHOM 3aITyCKe
anpa OpenSCADA.
« Pabouas bBJ[ - yka3piBaer Ha pabouyro 6a3y nanubix (BJl), a wumenno na B/,
WCIONB3YEMYIO ISl XpaHEHHUS OCHOBHBIX JAHHBIX MpOTpamMMbl. VI3MeHeHHe 3TOro mojs
OTMEYaeT BCe OOBEKTHI MPOTPaMMbl Kak MOAU(DUIIUPOBAHHBIE, YTO MO3BOJISIET COXPAHHUTH
WJIY 3aTPy3UTh JAHHbBIC CTAHIIMU U3 YKa3aHHOW ocHOBHOM B/I.
« Coxpansms cucmemy npu 6vixoO0e - YKa3bIBaeT Ha HEOOXOIUMOCTb COXpaHEHHUs
M3MEHEHHBIX JaHHBIX MPH 3aBEPILIEHUHN paOOTHI.
« Ilepuoo coxpanenus cucmemvl - yKa3blBaeT Ha NEPUOJUYHOCTh B CEKYHJIaX, C KOTOPOU
COXPAHATh U3MEHEHHBIE JaHHBIE CTAHIIMH.
- A3bik - YyKa3blBa€T Ha S3bIK COOOIIEHUN mporpammbl. 3MeHeHue 53TOro mois
JIOITyCTUMO, OJJHAKO MPHUBOAMT K U3MEHEHHMIO SI3bIKa COOOIICHHI TOJIBKO sl MHTepdeiica u
IUHAMHUYECKUX COOOIeHMI!
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« bazosviii A3bIK MEKCMOBbIX NepeMeHHbIX - WUCTOJb3yeTcs JUIsl BKIIOUEHHUS pPekuMa
MOJICP)KKH  MHOTOSI3BIKOBBIX TEKCTOBBIX MEPEMEHHBIX IyTEM YKa3aHUs HEMyCTOro
0a30BOro s3pIKa. 3HA4YeHHWE 0a30BOTO SI3bIKA BBHIOMPAETCS W3 CIHCKA JIBYXCHMBOJBHBIX
KOJIOB $I3bIKOB, OOBIYHO TOJIBKO TEKyHIMi M 0a30BbId sA3bIKM B coucke. Jlamee s
TEKCTOBBIX TIEPEMEHHBIX Ha HeOa30BOM s3blke B Tabmumax bJ[ Oymyr co3maBaThes
OTJeNbHbIE KOJOHKH. 107 TEeKCTOBBIMM MEPEMEHHBIMH TOJIPa3yMeBaIOTCsI BCE TEKCTOBBHIE
noJisi KoH(Uryparopa, KOTOpsle MOTYT OBITh IIEPEBECHBI Ha IPYroi s3bIK. Uncia u apyrue
CUMBOJIbHBIE 3HAUEHUS K UX YUCIIy HE OTHOCSATCS U HE MEPEBOJSATCS.
« Coobwenus: - pas3zen TpyIIbl MapaMeTpoB, YIPABIAIOUIMX pabOTON C COOOLICHUAMU
CTaHIUH:
« Haumenvwiuii ypoeenv: - yKa3blBaeT HAa YpPOBEHb COOOIICHWN, HA4MHAs C
KOTOPOTO HEoOXonuMo ux oOpabarbiBaTh. COOOIIEHUS HIDKE 3TOTO YPOBHSA OyayT
urHopupoBatbcs. HeoOxoaumo, Hampumep, JUis HCKIIOYEHUS U3 00paboTKU
OTIAJ0YHBIX cOOOIIeHMI ypoBHS (.
« B cucmemnviii noeep(syslog) - ykasplBaeT Ha HEOOXOJMMOCTh HAINPaBICHUS
coobuieHuit B cucteMmHblil siorep, mMexaHusmMm OC ans paboTel ¢ COOOILEHUSIMU
cucrembl u [10. Ilpm BKIIIOYEHHWH STOTO IapaMeTpa TOSBISIETCS BO3MOKHOCTH
YOPaBISTE U KOHTpoaupoBath coodmenns OpenSCADA mexannzmamu OC.
« Ha cmanoapmuolii 6vixod(stdout) - yka3plBaeT Ha HUCIOJIH30BAHUE B KA4eCTBE
BbIBOJIa COOOILEHUSI CTAHJAPTHOTO MEXaHU3MBbI BBIBOJA B KOHCOJIb. BbIKIIOUEHME
ATOr0 CBOMCTBA MCKJIIOYUT BECh BBIBOJ B KOHCOJIb, €CIM HE yKa3aH CIeIyIOIIuil
napamerp.
« Ha cmanoapmusiii 661x00 owiuboK(stderr) - yka3plBaeT Ha HCIOJIb30BaHUE B
Ka4yeCcTBE BBIBOJIA COOOIIECHHS CTAHAAPTHOTO MEXaHU3MBI BBIBOJA OLIHOOK, OOBIYHO
TO’K€ HAIPABIISETCS B KOHCOJIb.
+ B apxus - yka3piBaeT Ha HEOOXOIMMOCTh BBIBOJIAa COOOIIEHUI B apXuB
coobmenuit OpenSCADA. OToT mapameTp OOBIYHO BKIIIOYEH, a €0 BBIKIIOUCHUE
IPUBOIUT K (PAKTHUECKOMY OTKJIIOUEHHIO apXUBUPOBAHMS COOOIICHUN HAa CTAHIIMU.
- Bxuanka "Tlomcucrembl" CONEPKUT CHHCOK TMOACUCTEM (puc.4b) W TO3BOJISET BBITIOIHSATH
MpsIMbIE TIEPEXO/IbI K HUM C TOMOIIbI0 KOHTEKCTHOTO MEHIO.
- Brimagka "3amauu" comepXuUT TaONHMIly CO CIOHCKOM 3a7ad OTKPBITBIX Pa3IHYHBIMH
kommoneHTaMu OpenSCADA (puc.4c). 13 Tabauiibl MOKHO MOJTYYUT PA3IMIHYI0 HHPOPMAIIHIO O
3ajjayax, a Tak’kKe Ha3HAuYUTh Mpoleccopa Ui 3aay, Ha MHOTOIPOLIECCOPHBIX CUCTEMAX.
- Bxuagka "[lomomrs" conepXuT KpaTKyr HNOMOIIb JJis JaHHOW cTpaHuusl, puc.4d. B nannom
cllydae 3TO JOCTYIHBIE MapaMeTpbl KOMaHAHON CTPOKU U MOl KOHPUTypalmoHHOTo (aiina asns
JTAHHOM CTPaHULIBI.

JUis mMoaudukanuy mnojed 3TOM CTpaHMIBI MOTYT NOTpPeOOBaThCS IpaBa MPHUBHIETHPOBAHHOIO
IIOJIB30BAaTCIJIA. HOHy‘-II/ITI: TaKUC IIpaBa MOXHO, BKIIOYHMB BallCro II0Jb30BATCIA B TPYIILY
cymnepronb3oBarens "root", niau, BOWAS Ha CTAHIMIO OT KMEHH Cyleprosb3oBareins "root".

HyXHO OTMETHTH eIé OJUH Ba)KHBIH MOMEHT: MOJs UAeHTH(UKaTOpoB Becex 00bekToB OpenSCADA
HEJOMYCTUMBI ISl MPSAMOrO PEAAKTUPOBAHUS, MOCKOJIbKY SIBISIOTCS KIOYOM JJII XPAHEHHs JTaHHBIX
00bexToB B BJI. OqHako NOMeHATh UIEHTU(PUKATOP 00BEKTa MOXKHO C IMOMOIIBIO KOMaH/bl NepeHoca U
nocneayromeit BctaBku oobekra (Cut->Paste) B konpuryparope.
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Puc. 4a. Bxiaaka "Cranuus" KOpHEBOM cTpaHUIBI KOHPUTYPALIUU CUCTEMBI.
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E Bazel AaHHBIX
% EesonacHocTe CTaHuMA NoacueTems Fagaun | Nomoue ]
g} TpavcnopTel
Iil TpaHCcNopTHEE NPOTOKD MoacncTeme:
= J CEop maHHbIx Baskl faHHLI
=l Medyme: rer BesonacHocTs
Wnws neTouHHESE 4 TpaHenopTe
lModBus TpaHENopTHEE NPOTOKONL
DCON knneHT CBop BaHHBIX
SHNMP knnedT Apxnes
OBopyaoeaHne ICP ChneunaneHee
BNoMHEA ERYMCIHTE | MonbsokaTensckne MHTEpgeRcH
R CHop faHHeE &l YNpaeneHue Mooynamn
OPC UA
3pyKOEaA KapTa
TNMoarnuecknii yporeHt:
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MM AaRS 1A :
A 1 ir
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Puc. 4b. Bxnanka "[loxcucteMsr" KOpHEBOW CTpaHUIIBI KOH(PUTYPAIIHH CUCTEMBI.

# @ OpenSCADA QTCfg: llemo CTaHUMA

@©afin PepakTWpoBaHve Bupg  MoMows QTStarter

8800CO0=% 14200 0®

ma

= . [emo cTaHUMA e OpenSCADA cranymns: "[emo craHynsa"
7T Baskl gaHHbl
-1 BesonacHocTe | CTaHuMA | Mopcuctemsl | 3agadun | Momowls |

3 TpaHcnopTel
et TPaHCNOPTHEIE T EELELRIH
- | CBop paHHeIx
-] ApyrEsl

- CneuWanbHele

7 4| Nonk3oBaTensok
- &9 YnpasneHue Mof

A Loop
Loop S5L

MyTe | MoTok | TID | MNonutrka ||_|DMOD.|'.'P'CT. CPU | -
isub_Archive.mod_FSarch.val_1h (2920282992 10096 CtaHgapt O
sub_Archive.mod_FSarch.val_lm 2911894384 10097 CraHaapt
sub_Archive.mod_FSarch.val_1s 2903505776 10098 CraHpapt
sub_Archive.vals 2886728560 10101 CraHpapTt
sub_DAQ.mod_BlockCalc.cntr_A.. 2895117168 10105 CraHgapT
sub_DAQ.mod_BlockCalc.entr_A.. 2861562736 10106 CraHaapt
sub_DAQ.mod_BlockCale.entr_K.. 2853174128 10107 CraHpaprt
sub_DAQ.mod_BlockCalc.entr_K.. 2928671600 10108 CraHgapt
sub_DAQ.mod_BlockCalc.cntr_K.. 2844785520 10109 CraHgapT
sub_DAQ.mod_BlockCalc.entr_K.. 2836396912 10110 CraHaaprt
sub_DAQ.mod_BlockCale.entr_K.. 2828008304 10111 CraHpaprt
sub_DAQ.mod_BlockCalc.entr_K.. 2819619696 10112 CraHgapt
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Puc. 4c. Bknazaka "3agaun" kopHeBOW CTpaHHLIbI KOH(UTYPALIUH CUCTEMBI.
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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.
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Puc. 4d. Bxnagka "ITomornis" KOpHEBOW CTPaHUITBI KOH(QUTYPAITUH CHCTEMBI.

ITpu paccMoTpeHHH CTpaHULl KOHGUTYpaLluU MOTYJIbHBIX MOJACUCTEM OYIyT OMMUCAHBI OOLIHME [T BCEX
MonyJsiell cBoiicTBa. OOHAKO HYKHO OTMETHTb, YTO KaXJIbIi MOJIYJIb MOXET IPENOCTABIATh Kak
JIOTIOJIHUTENbHBIE BKJIAAKH, TaK M OTICNIbHBbIE MO JUId KOH(DUIypaluu COOCTBEHHBIX OCOOEHHOCTEH
(YHKLIMOHUPOBAHUS U CTPaHUI, OOBEKTHI KOTOPBIX HACIEAYIOTCS MOAylsaMu. OO0 OCOOEHHOCTAX H
JIONOJIHEHUSAX MOJAYJIEH MOXKHO O3HAaKOMMTBCS B OTAEIBHOMN TOKYMEHTALUU HA HUX.
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4.1. lloacucrema "bB/1"

[Toxcucrema sBISIETCS MOTYJIBHOM U COJIEPIKUT HEPAPXUI0 00BEKTOB M300pakEHHYI0 Ha puc.4.1a. s
KOH(HUrypamuu IMOJACUCTEMBI TPEAYCMOTPEHa KopHeBas crpaHuiia mojacucrteMbl "BJ1", copepikaras
Bkinaaku "Moaymun" u "llomoms". Bxkmaaka "Mogymu" (puc.4.1b) comepkKHUT CHHCOK MOJIyJei
noacuctembl "BJ[", moctymueix Ha cranuuu. Bxmagka "Ilomomp" comepkKHT KpaTKyH TOMOIINb IS
JTAHHOM CTpaHMUIIbI.

Jlis  MomuduKamuu  TOJEH  CTpaHWI] JTOH  TOJCUCTEMBI MOTYT  IOTpeOOBaThCcs  TpaBa
MPUBUJIETMPOBAHHOTO MOJIH30BATENS WM BKIIOUEHHUE BAILIErO Moib30Barens B rpynny "BJI".

II/’
Oemo N
CTaHUWKMA
CucmeMAHBil criold

-,

Cno i nodcucmem

X ModynbHBIO criod |
-

N =/

Puc. 4.1a. Uepapxuueckas cTpykTypa noacucremsl "bJ1".

$ann PepaktmpoeaHwe Bug [lomows

A 8500 - = 2 @ =R

‘MMH B

= @ Demo station ﬂﬂ

= . iba3bl AaHHbIX
o % Bl SGLite " Mopyrnu | Mowmous |

CBY: Bazosble BubnuoTe

Modcucmema: baszkl OaHHLIX

CBY: TecTbl MO'D'YHH',
Generic DB bA SALite
CBY: AITIKC BA DBF
Export DB B[ FireBird
Bubnuotern dyHKUMA BA MySQL
Mopens AITIKC
% b[ DBF

(@ b0 FireBird

& B0 MySQaL

&, besonacHocTb

i TpaHcnopTsl

w TpaHCnopTHbIE NPOTOKONbI —
| CBop AaHHBIX
| ApXuKBGI
» CneuwanbHble
| MoneaoeaTenkckie MHTepd

f f !Tff! TI—IME hln]‘lll’l‘lﬂhllf

2-#-5-58-8--F
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Puc. 4.1b. Briagka "Moaynu" KopHEBO# cTpaHUIls! moacuctemsl "BJ1".
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Kaxasiit mogyns noacucremsl "BJ[" npenocTaBiser KOHPUTIypallMOHHYIO CTpaHuIly ¢ BKiajakam "BJ["

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

« Mooynw - uneHTU(HUKATOP MOAYIIS.

s Uwma - ums Mmoayiis.

+  Tun - TMII MOTYJIsA, UAEHTU(HUKATOP TTOJACUCTEMBI, K KOTOPOU MOJYJTb IPUHAJICIKHUT.

«  Hcmoynuk - paznensemasi OnOINOTeKa - UICTOYHUK JAHHOTO MOJIYJIS.

«  Bepcus - Bepcus MOIysl.

« Aemop - aBTOp MOJYJIL.

+  Onucanue - KpaTKO€ ONMHUCAHUE MOJTYJIA.

+ Jluyensus - NTUIIEH3MOHHOE COIJIAILIEHUE PACIIPOCTPAHEHUST MOAYJIS.

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]
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Puc. 4.1c. Bknanka "B/1" moxyns noncucremst "BJ1".
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-+ QT OpenSCADA KoHurypaTop
$aiin Pepaktwpoeanve Buao [Nomowb
o 22

5 58 00 - =
Modyns: SQLite

‘MMH B

= @ Demo station

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

CBY: Bazogbie bubnuote

~WrhopMmauma o mogyne

CBY: Tectnl .

Generic DB Mogyne: SQLite

CBY: AITIKC WMma: B SQLite

Export DB ) Tun: B

E:JT;T;%?&I HELMH WMetounuk: . fliblopenscada/bd_SQLite.so

% B[ DBF Bepcua: 1.4.1

&/ bl FireBird AgTop: Poman CaBouveHko
& B MySQl Onucatue: Mogynb BI. MpenocraenaeT nogaepxky B SQLite.
'Y, besonacHocTe ||
i TpaHcnopThl Tiuuensus: GPL

. TpaHcnopTHble NpoTOKOTb
| Chop paHHbIX
1 ApXKBbI

» CneuwancHble -
@_m_ﬂ_ﬂmm\:u'rnnl_r‘wna 1A LT hl

Puc. 4.1d. Bknanka "ITomoms" momynsa noncucremst "BJ1".

E-E2-5-8--E

Froman

Kaxnas B/l comepxutr coOCTBEHHYIO CTpaHHMIy KoHurypauuu ¢ Bkiaakamu "baza maHHbIX" u
"Tabmunpl". KpoMe OCHOBHBIX Omepanuii MOXHO BBIMONHATh KOMUPOBaHUE colepkuMoro bJ]
CTaHIApTHOM (yHKIHMEH KOMHPOBaHUS OOBEKTOB B KoHQuryparope. Omnepanus KOIMUPOBAHHSA
coaepxumoro b/l nmonpasymeBaet konupoBanue ucxogHol b/[ B b/l HazHaueHus1, mpu 3TOM COAEPKUMOE
b/l HasHaueHuss He ouumaercd nepen onepauuei konupoBaHus. KomupoBanue conepxkumoro b/
MIPOU3BOJUTCS MPHU yCIOBUM BKItoueHus odoux bJl, nHade OyneT BBIMOJIHATHCS MPOCTOE KOMUPOBAHUE
obwekra B/I.

Bxunagka "ba3a nannbix" (puc.4.1e) conepxut ocHoBHbIe HacTpoiiku B/] B cocrase:

+ Pasnen "CocrosHue" - conepkKUT CBOICTBA, XapakTepu3yomue cocrosinue b1
Bruouen - cocrosinue bJl "Bxirouen".
« Jlocmynnvie BJ[ - nepedenp Tabnui, kotopbie comuepxutr BbJ[. KoHTeKCTHBIM MeHo
JTAHHOTO CBOICTBA MPEAOCTABISAETCS BO3MOKHOCTh (PM3UUECKOTro yraneHnus Tadmui u3 b1
« 3aepysums cucmemy u3z b/ - KOMaHJa IJis BBINOJHEHUS 3arpy3kd u3 maHHol BJI.
MoskeT uCnoabp30BaThCsl NpHU nepeHoce naHHbIX B B/ mexny cranumsamu. Hampumep,
MO>KHO COXPaHHUTh y4acTOK OJHOM cTaHIUU B 3KcnopTHyto b/, pusnuecku nepenectu bJJ
Ha JIPYTyIO0 CTaHLUIO, MOAKIIIOUUTH €€ B 3TOM MOJCUCTEME U BbI3BATh JaHHYIO KOMaH]Y.

« Pazgen "Kondurypauus" - HemocpeacTBEHHO COACPKUT MO KOH(PUTYPAIIH:
« ID - conepxut uHpopManuio o6 naeHtupuxatope bJI.
«  Mwma - ykaseiBaeT ums b/l
+  Onucanue - kpatkoe onucanue b/ n e€ HazHaueHus.
« Aopec - anpec B/l B cnemmduunom st tuna B[ (Moamyns) B ¢dopmare. Onucanue
¢dopmara 3amucu aapeca bJl, kak paBUII0, JOCTYITHO BO BCIUTBIBAIONICH MOJCKA3Ke 3TOTO
OIS
« Koooeass cmpanuya - yka3bplBaeT Ha KOJOBYIO CTPaHHUIy, B KOTOPOH XpaHATCA U
MPEIOCTABIIAIOTCS TeKCTOBbIE 3HaueHus bJ[. 3Hauenne komoBoM crpaHuibl b/ B cBsizke ¢
BHYTPEHHE! KOJMPOBKOW CTaHIMM MCIOJIb3YETCS A IPO3pavyHOro IEPEKOAMPOBAHUS
TEKCTOBBIX COOOIIEHHU Tpu 0OMeHe Mexay ctaHimen u b1
« Brniouams - yka3piBaeT Ha coctosiHue "BrirodeH", B koTopoe nepeBoauTh b/ mpu
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3arpyske.

Brmagka "Tabmuuer" (puc.4.1f) comep UT COUCOK OTKPHITBIX Tabnwi. Ilpu HOpmanbHOU padoTe
IpOrpaMMbI 3Ta BKJIAJAKa ITyCTa, IMOCKOJIBKY IIOCITIE 3aBEpIICHHS PabdOTHI C TAOMWIIAaMHU MpOorpamMMa HX
3akpeiBaeT. Hanuuue OTKpBITHIX TaOaMIl TOBOPUT O TOM, YTO Mporpamma ceifyac ¢ tabaunamu padoTaeT
WIIA TaOJIMIIBI OTKPBITHI MOJIb30BATEIIEM ISl U3YUEHUS UX COJCPKUMOTO. B KOHTEKCTHOM MEHIO MEepeYHs
OTKPBITBIX TaOJIUI] MOKHO OTKPBITh TaOIMIly A7 U3ydeHus (komanna "Jlo6aBuTh"), 3aKpBITh OTKPHITYIO
cTpanuiy (komanna "YaanuTe'") U mepelTH K U3y4SHUIO COEPKUMOTO TaOIUIIBI.

| QT OpenSCADA KoH(HrypaTop

88000 =X

Paiin PepaktupoBanve Buag [Nomolb

|HMﬂ

- @ Demo station
£ (% baabl faHHbIX
% B SQLite
% bl DBF
g bl FireBird
= @ B MySQL
CBY: ba3zosble GubnuoTeku
CBY: TecTnl
OcHoeHas B[]
arch
CBY: AITIKC
Bubnuotern gyHrLA
Mopene AITIKC
(i, BesonacHocTs
i TpaHcnopTel
w TpaHcnopTHbIE NPOTOKOMSI
| CBop paHHbIX
[] Apxuesl
2 CneuwanbHble
4| Monb3oeaTensekie UHTEpPQEc
@y YnpaeneHue Moaynamu
& Loop
& Loop SSL
PLX8

H-5--E--E-E-E-E

hefk 200 29

baza daHHeIXx: OcHogHan B

Basa ganHelx | Tabnuuel

~CocTtoaxve

BrnioveH: W

HoctynHele Tabnuue!:
Archive_mess_proc

Archive_val E
Archive_val_proc

CIFPrm_test

CIFPrm_test io

CfgExtHosts

DAQ_DiamondBoards

DAQ JavalikeCalc
DAQ_LogicLev

DAQ_ModBus E
My ShIRAD

[Barpyamb CUCTEMY U3 3TORA E,D,]

~KoHdpurypauua

ID: GenDB

Mma: [OGHOBHaﬂ B0

OnucaHue:

Anpec: lserver.diya.org;roman;romasEBBB;o&cadaDemoSl

Kogosas cTpaHuua: [UTF—B

Brntovate: [

[ (D]

=

=] |
E

=118 K10

Puc. 4.1e. Bknanka "baza nanueix" BJ] moxymns noncucrems "BJ1".
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«+ QT OpenSCADA KoHHrypaTop

dain Pepaktwposadne Buao [Momouws

B BO00COmFxE LWL 200 28

Hnas
= @ Demo station
El- 55 baabl naHHbIx Basa fankbix | Tabnuuel I
@ B[ SQLite
% b0 DBF OTkpbiTble Tabnuub:
(@ B0 FireBird SYS
= @ Bl MysaL i
CBY: basosbie bubnuoTer
CBY: Tectnl
OcHoenan B
arch
CBY: AITIKC
BuBnuoTekn qryHKLWIA
Mogene AITIKC T
il BeaonacHocTb
¢ TpaHcnopTsl
. TpaHcnopTHLIE NPOTOKOMNI
| CBop paHHbIx
[ Apxwesl E

1 e 1 |>

T baza daHHbIXx: OcHoeHan Bf]

Froman)
S

Puc. 4.1f. Bxiagka "Ta6muusr" B/ moxyns noacucremst "bJ1".
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Crpanuna u3y4eHus COAEPKUMOIO TaOJHIIBI COJACPKUT TOJIBKO ONHY BKianky "Tabmuma". Bkimaaka
"Tabmuma" (puc.4.1g) comepXWUT mMmMone UMEHH TaOmuIBl M TaOMUIly C colaepkuMbIM. Tabmureit
COJIEP’)KUMOTO TPEOCTABISAIOTCS QYHKIUH:

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

¢+ QT OpenSCADA KoHHIypaTop

Paiin PepaktuposaHve Buwo [Momouwb

85000 ==

‘HMFI

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

L2800 @0

= =X

Tabnuya: SYS

Tabnuua

KoHdpurypauua
(Hm: SYS

laxHble:

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

root  /DemoStation/sub_Ulimod_QTCfg/Start... roman

root  /DemoStation/sub_Ulimod_Vision/Start... roman

root  /DemoStation/sub_Ulfmod_Vision/User...

root  /DemoStation/sub_Ulfmod_Vision/Run...

root  /DemoStation/sub_Ulimod_Vision/VCA...

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

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

(3 N T N IS N N N Y

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

Puc. 4.1g. Bknagka "Ta6muna" tabmuusl b/l moxyns moacucremsr "B/1".
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4.2. Iloacucrema "be3onacHoctn"

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

[ | QT OpenSCADA KOHpUIypaTop = =] [

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

Puc. 4.2a. Bknanka "Ilons30Batenu u Tpynimbl MOJIb30BaTeeh" KOPHEBOM CTPAHUIIBI TIOJICUCTEMBI
"be3zonacHocTs".

Onucanne OpenSCADA 32



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

«  Hwms - nvapopmanust 00 UMeHH (MACHTUPHUKATOPE) TTOTH30BATEIIS.

« [lonnoe ums - yKa3bIBaeT Ha MOJTHOE UMl TTOJIb30BaTENsl.

«  UM3obpasicenue nonvzogamens - yKa3bplBaeT M300pakeHUE MOsb30BaTels. M300paxeHne MoXeT
OBITh 3arPY’KEHO WU BBITPYKEHO.

«  bBJ/[ nonvsosamens - anpec bJl nns XpaHeHUs JTaHHBIX M10JIb30BATENIS.

« ITlaponw - ionie A1 M3MEHEHUS TIapoJIs MoJIb3oBaTessl. Beeraa oToOpaskaer "******!,

« [pynnel nonvzogameineu - TabNula ¢ TMEPEYHEM TPYII MOJIH30BATENCH CTAHIIMHU M MPU3HAKOM
MIPUHA/IJISKHOCTH TIOJIH30BATENS K TPYIIIIaM.

| QT OpenSCADA KoHthurypaTop
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- I o . =
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= Mone3osamens: Wmsa: user
& rtoman MonHoe ums: [I'Ipocmﬁ nonb3oBaTenb
roo
liser WaobpaweHne nons3ceaTens:
= Ipynna: KapTuHka He yctaHoBneHa!
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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 —
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o TpaHCnopTHbIE NPOTOKONG o | Archive
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[1 ApxuBbl 4 | Security
L4 CneunansHble —
4| MonbaosaTensckue WHTEPD 5UI 7~
% Ynpaenenwe mogynamMM E l2] rant -
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Ffoman

Puc. 4.2b. Briranka "[lonp30Barens cTpaHuIlbl ojib3oBaTels moacucteMsl "bezonacHocTs".
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JUis KoHurypauuu Tpynmnbl I0Jb30BaTeled NPEeJOoCTaBIsAEeTCS CTPAaHUIA, COAEp)Kallas TOJIBKO
Bkiaaky "I'pymma" (puc.4.2c). Bxmagka comep HUT KOH(MUIYpallMOHHBIC JaHHBIE HPOQUIS TPYIIIBI
H0JIb30BATENEN, KOTOPBIE MOXKET U3MEHSTh TOJIBKO IPUBUIIETUPOBAHHBIH 110JIb30BATENb:

«  Uwms - uupopmanus 06 uMeHH (MACHTH(PHUKATOPE) TPYIIIBI TOJIb30BaTeNEH.

« Ilonnoe ums - yka3pIBaeT Ha MOJHOE UM TPYIIIBI OIb30BaTENEH.

«  BJ] epynnwvl nonvzoeameneii - anpec bJl 11 XpaHeHUs JaHHBIX IPYIIIBI OJIb30BATENIECH.

« Ilonvzoéamenu - CIUCOK IIOJIb30BaTENEH, BKJIIOUYEHHBIX B JaHHyi0 rIpynmny. C NOMOIIBIO
KOHTEKCTHOT'O MEHIO CIIMCKA MOXHO 100aBUTh MJIM YIAIUTh IIOJIb30BATEINS B IPYIIIIE.

£ O OpenSCADA KoHdgurypaTtop K= EH

dann Pepaxktuposanne Bug [lomouws

88000 L4l 200 @O
|HMﬂ (4]
= @ Demo station

lpynna users

“ Basbl faHHbIX Mpynna
= % BesonacHocTs
= Mons3osamens: Nma: users
%Grtoman MonHoe uMs: [prrlrla nonb3oBaTeneil ]
user B rpynnel nons3oeatenei: | " v]
= fpynna: Monb3oBaTenu:
‘USErs user
BD root
Archive roman
Security
Ul
root o
Protocol
Special
DAQ
i/ TpaucnopTsl
- TpaHcnopTHbIE NPOTOKOM.
~| Chop paHHBIX E

[«I+]

Froman)
fromar]

Puc. 4.2c. Bknaaka "['pymnmna" cTpaHuibl rpyniibl IoJb30BaTeNel noacucTemsl "bezonacHocTs".
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4.3. lloacucrema "Tpancnoprsl"

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

Hemo cTaHyma

Sockets
Tin mpawcnopma |

CucmesHeil ool

ol nodcusmen

wea_1 ][5e|f] E[TrCntrqup][ﬁtrple]

Brod Al Moo d mugnd |
Modynsusid cnod |

Puc. 4.3a. Uepapxudeckas cTpykTypa nojacuctemMsl "Tpancnoptsr”.

Bxmagka "Ilomcucrema" (puc.4.3b) comepkutr Ttabmuily KoH(UTypallMiyl BHEIIHHX JJIS JaHHON
OpenSCADA cranuuii. BHemnue cTaHuuu MOryT OBITh CHUCTEMHBIMH M IOJb30BaTEIbCKUMHU, YTO
BBIOMpAETCS COOTBETCTBYIOIIUM MapameTpoM. CHCTEeMHbIE BHEUIHHE CTAHLIWU JOCTYIHBI TOJIBKO
IPUBWIECTMPOBAHHOMY II0JIb30BATEII0 M HCHOJB3YIOTCS KOMIIOHEHTAMH CHUCTEMHOI'O Ha3HA4EHHS,
HalpuMep, MEXaHW3MOM TOPHU3OHTAJIBLHOTO  pe3epBupoBaHus W moayideM  DAQ.DAQGate.
ITonp30BaTenbCKUE BHEUIHME CTAHLIMM NPUBA3aHbI K I0JIB30BATENI0, KOTOPBIM MX CO3JaBajl, a 3HAUYMUT
CIIMCOK TOJIb30BATENIbCKUX  BHEIIHMX CTAaHUMN UWHAMBHIYyaJleH s KaXJ0ro IOJb30BaTels.
[Tonp3oBaTenbckue BHEIIHME CTAHIUM HCHOJIb3YIOTCS KOMIIOHEHTaMu Trpaduyeckoro wuHTrepdeiica,
Hanpumep, ULQTCfg, UL.WebCfgD u UL Vision. B Tabnuiie BHEITHUX CTaHIMM BO3MOXHO 100aBICHUE U
ylajeHue 3amnuce mpo CTaHIMIo, a Takke uX Moaudukanus. Kaxxaas 3anuch COIepKUT MO

« Id - unenTuduKaTOp BHEIIHEH CTAHIINU.

«  Uwms - ©Ms BHEIITHEN CTAHIAH.

« Tpancnopm - BbIOOp U3 cMCKa MOAYJA noAcucTemsl "TpaHcropTsl" A7 UCTIONB30BAaHUS €0 B
JIOCTYTIE K BHEIIHEH CTaHIIUU.

+ Aopec - aapec BHEIIHEH CTaHUUU B GopMmaTe, CEHU(PUIHOM 7S BBIOPAHHOTO B MPEABIAYIIEM
T0JIe MOJTYJIsl MOACUCTEMBI " TpaHcropThl".

- Ilonv3osamensy - uMst/uneHTUGUKATOP MOJIB30BATENS yAaIEHHONW CTaHIIMU, OT UMEHH KOTOPOTO
BBIIIOJHATH MOJKIIOYEHHUE.

« Ilaponw - mapoib NOJIb30BATENS YIATIEHHOW CTaHIIWH.

Bxknaaka "Moaynu" (puc.4.1b) compepxut cnucok Moaysiei nojacucrems! "TpaHCHoOpTe" U MIEHTUYHA
IUIsT BCEX MOAYyJbHBIX moacucteM. Bxianka "llomomis" comepUT KpaTKyr0 TOMOINb I JTaHHOW
CTpaHMIIBI.
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loop Loop CoKkeTbl
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root

Foman
=

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

QT OpenSCADA KoH(pUrypaTop == *x
@ain Pepasktuposadne Buao  [Momoulb
[ 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. Bxnagka "Tpancnopts!" Moayns noacucteMs! "Tpancrnopter”.
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Kaxxnprii  TpaHCIOPT COAEPXKUT COOCTBEHHYIO CTpaHHIly KOHPUTYpallid ¢ OJHOW BKJIIAIKOH
"Tpancnopt". DTa BKIagKa COAEPXKUT OCHOBHBIE HACTPOMKHM TpaHCIOpTa. Bxoxasmuid TpaHCOPT

(puc.4.3d) conepxur:

« Paznen "CocrosiHue" - cCOOepKUT CBOMCTBA, XapaKTEPU3YIOLIUE COCTOSHUE TPAHCIIOPTA:
«  Cmamyc - nvHpOpManus 0 TEKYIIEeM COCTOSIHUN TPAHCIIOPTa M CTATUCTHKA €T0 PaOOTHI.
«  Bwinonnsemcs - coctrosiHue Tpancnopta "BoeinonaHsercs'.
« B/ mpancnopma - anpec bJl niig XpaHeHHs! JaHHBIX TPAHCIIOPTA.
+ Paznen "Kondurypamus" - HemocpencTBEHHO COACPIKUT OIS KOH(PUTYpaIUu:
« ID - undopmarnus 00 uaeHTHGHUKATOpE TPAHCTIOPTA.

«  Mma - yka3pIBaeT UMs TPAHCIIOPTA.

OnucaHue - KpaTKO€ OMMCAHKUE TPAHCIIOPTA U €r0 Ha3HAUCHUSI.
«  Adpec - anpec TpaHCTIOPTa B CHEHH(PUYHOM Il TUTIA TpaHCTopTa (MOIyis) dopmare.
Onwucanue popmMata 3ammmcy ajpeca TPaHCIOpTa, KaK MPaBUIIO, JOCTYITHO BO BCILIBIBAIOIICH

IOACKa3KE 3TOro I10JI4.

« Tpancnopmmusiii npomoxon - YKa3bIBaeT

Ha MOAYJb TPaHCIOPTHOI'O IIPOTOKOJIA

(moxcuctema "TpaHCOpTHBIE MPOTOKONBI"), KOTOPBIM JIOJKEH paboTaTh B CBS3KE C
JAHHBIM BXOJHBIM TPaHCHOPTOM. T.e. MOJydE€HHbIE HECTPYKTYPUPOBAHHBIE JTAHHBIE ATOT
MOJyJdb OyAeT HampaBisATh Ha CTPYKTYpHU3aLUI0 M OOpabOTKy YKa3aHHOMY MOYIIO

TPaHCIOPTHOI'O IIPOTOKOJIA.

« 3anyckamb - yKa3blBa€T Ha COCTOsAHME '"BpimosHsercs", B KOTOpoe NEPEeBOAUTH

TPAHCIIOPT IIPH 3arpys3Ke.
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Puc. 4.3d. Briagka "Tpancmopt”

CTpaHUIbI BXOAAIIECTO TpaHCIIOPTa MOAYJIA TOACUCTEMBI
"Tpancnoptsr".
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Ucxonsmuii Tpancnopt (puc.4.3€) COaepKuT:

+ Paznen "Cocrosinue" - COIEp>KUT CBOMCTBA, XapaKTEPUIYIOLIUE COCTOSIHUE TPAHCIIOPTA:
+  Cmamyc - nadopMarys o0 TEKyIeM COCTOSTHIH TPAHCIIOPTA M CTATUCTUKA €T0 PabOTHI.
+  Buwinonusemcs - cocrosiuue tpancnoprta "Beinonnsercs".
« b/ mpancnopma - anpec B]1 ayist XpaHeHUs! JaHHBIX TPAaHCIIOPTA.

+ Pazgen "Kondurypauus" - HenmocpeacTBEHHO COAEPKUT MO KOH(PUTYpaALUH:
+ ID - uadopmanust 06 uaeHTHPHUKATOPE TPAHCIIOPTA.
+  Mmsa - yka3pIBaeT UM TPAHCIIOPTA.
+  Onucanue - KpaTKoe OMMCAaHUE TPAHCIIOPTA U €ro Ha3HAUYEHUSI.
+ Aopec - aapec TpaHcnopTa B crienudUIHOM JUIsl THIIA TpaHcmopTa (Moayns) dopmare.
Onucanne gopmara 3anucu agpeca TPaHCIOPTA, KaK MPaBUIIO, JOCTYITHO BO BCIUIBIBAIOIIEH
MOJICKA3Ke ATOTO TIOJIA.
« 3anyckamv - yKa3blBaeT Ha cocrosiHue "BpimonHsercs", B KOTOpoe NEPEBOAMUTH
TPaHCIOPT MU 3arpy3Ke.

« | OT OpenSCADA KoHgMrypaTop = =2
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o TPaHCNopTHBIE NPOTOKON ID: exlar
F} =0 COop LaHHbx
= J : IR [Exhr
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L4 Cneumansueie Onucanne:
I!] Monb20BATENbCKWME MHTEPI
@ YnpaeneHue MOoLY NAMK
@ Loop
& Loop S5L
o PLX& Al pec: [;‘dawwsa:mam:a:e:p l
Sanyckars: | |
EpeMaHHble MHTepeanbl: [EEE:D.E?:EQEI ]

£ ()

=

Puc. 4.3e. Bxnanka "TpancnopT" cTpaHHLbI HCXOIALIETO TPAHCIIOPTA MOAYJISI IOJACUCTEMBI
"Tpancroptsl".
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Hcxonamumii TpaHCHOPT, B JONOJHEHUE, IPEAOCTABISACT BKIAAKY (GOPMUPOBAHUS MOJIb30BATEILCKOTO
3ampoca uepe3 JaHHbIN TpaHcnopT (puc.4.3f). Bknaaka npenHasHadeHa Ui HAJIAAKU CBSI3H, a TaKXKe JUIs
OTJIAJIKU IPOTOKOJIOB U COJEPIKMUT:

« Bpewms (mc) - uHpopMaLus 0 BpeMeHH, 3aTpadyeHHOM Ha 3alpoC U MOJTy4YE€HUE OTBETA.

+ Peoicum - yKa3bIBaeT PEXUM JaHHBIX, U3 cnucka "Tekct" u "bunapusli", B koTopom Oyner
(opMHpOBATLCS 3aIPOC U NPEAOCTABIATHCS OTBET. B OMHApHOM pekuMe JaHHbIE 3alKChIBAIOTCS
napamMy Yucell B MIECTHAAIATEPUIHOM HCYUCICHHH, T.¢ OaliTaMu, pa3aeiéHHBIMHU MPOOeIaMH.

«  Omnpasums - KOMaHJa OTIPABUTh 3a1IPOC.

+  3anpoc - COIEPKUT 3alPOC B BHIOPAHHOM PEXHUME MPEICTABICHUS TaHHBIX.

«  Omeem - IPEAOCTABIAET OTBET B BHIOPAHHOM PEKUME IPE/ICTABICHNS TaHHBIX.

-+ QT OpenSCADA koH(MrypaTop = = >
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w TpaHcnopTHelE NpoTOKoNkI
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@ Loop SSL
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Puc. 4.3f. Britagka "3anpoc” cTpaHHIIBI HCXOISIIETO TPAHCTIOPTa MOy TIoJcUcTeMbl " TpaHcmopThl”.
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4.4. lloacucrema "TpancnopTHbie NPOTOKOJIBI'"

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

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

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

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

-

ClcmesEsIT cnol
Hemo
CTaHUKWA

Cnow nodcucmend |

P 3 T,
Modynereid cnod

System BlockCale| . nag
Auto DA, GenStat Kosmpannes

[Meminfol [cpumfu][mfm][muzz

Sooog

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

h, .-

apamemp

N,

Puc. 4.5a. Uepapxuueckas cTpykTypa nojacuctemsr "Coop naHHbIX".

Brmagka "PesepBupoBanue" (puc.4.5b) comepKUT KOHPUTYPAIMIO PE3epPBUPOBAHUS HCTOYHUKOB
JMaHHBIX ToAcucTeMbl "COOp MaHHBIX" CTAHIIMU B COCTABE HACTPOCK:

« Cmamyc - colepxuT HH(pOpMAIMIO O paboTe CXeMbl Pe3epBUPOBAHUS, OOBIYHO ITO BpeMs,
3aTpadyeHHOE Ha MCIIOJHEHUS OJJHOTO LIMKJIA 3a7jaun 00CTyKUBaHUS pe3epBa.
«  Vposenv cmanyuu - yka3plBaeT ypOBEHb JaHHOM cTaHIIMU B cxeme pe3epBupoBanus (0-255).
« Ilepuoo 3adauu peszepsupoeanusi - YKa3blBa€T IEPUOJUYHOCTb HCIOJHEHHUS 3aJa4M
pe3epBHpoBaHus B ceKyHaax (1-255).
«  Uumepsan epemenu soccmanosnenus coeOurenus - yKa3blBaeT yepe3 Kakoi WHTEepBaJl BpEMEHU
OCYILIECTBIISITh TOMNBITKY BOCCTAHOBJICHUS COEIMHEHHUS C TMOTEPSIHHOM pe3epBHOM CTaHIUEH B
cexynnax (0-255).

- Inybuna epemenu 60ccmManoGNeHUs OAHHLIX - YKa3bIBAeT HA MAKCHUMAJIbHYIO TIIyOHHY
apXMBHBIX JTAHHBIX JJIS1 BOCCTAHOBJICHUS M3 apXuBa yJaJIEHHOW CTAHIMU MpH 3amycke B yacax (0-
12).

« Cmanyuu - copepXxuT Tabmuuy ¢ uH(GopManueid o pe3epBHbIX CTaHIUAX. CTaHIUM MOKHO
J00aBIIATh M YAAJIATh MOCPEACTBOM KOHTEKCTHOTO MeHI0. MaeHTHHKATOp 100aBIEHHBIX CTAaHIIMN
HY)KHO BbIOpaTh U3 cCHHMCKa JOCTyHHbIX cHucTeMHbIX cTraHuuid OpenSCADA. Tabnuna
MIPEOCTABIISAET CIACAYIOIYI0O MH()OPMAIMIO O CTAaHIMH:

« ID - npentuduxatop cucremHoit ctanuuu OpenSCADA, nomkeH ObITh U3MEHEH MOCIe

no6aBiieHus MyTEM BbIOOpa U3 NEPEUHs JOCTYIHBIX;

«  HUwma - ums cucremuoi ctaniu OpenSCADA;

« 7Kue - npu3HaK HAIMYUS CBA3U C PE3EPBHON CTAHIIMEH;

«  Vposensv - ypoBeHb yIaIEHHOIN CTAaHLIUU B CXEME PE3EPBUPOBAHMUS;

«  Cuémyux - CUéTYHK 3alPOCOB K PE3EPBHOM CTAHLIMK WJIM BPEMEHM OKHUJAHUS B CIydae

OTCYTCTBHSI CBSI3U;

« 3anywen - CIHCOK JOCTYIIHBIX KOHTPOJUIEPOB C IIPU3HAKOM (+) JIOKAJILHOTO

WCIIOJIHEHUS Ha yAAIEHHOW CTaHIUH.
« Ilepexoo k koHghueypayuu nepeurs yoanrénnvlx cmaHyui - KOMaHaa AJs Iepexoa Ha CTPaHULly
koHurypauu yaanéauasix OpenSCADA crannmii, B noacucreme "Tpancrnoptsr".
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« Kommponnepvt - COIEPXUT TaOIUIy C TEpeYHeM KOHTPOJJIEPOB, JOCTYIHBIX JUIS
pe3epBUPOBaHUs, U TEKYIIEE UX COCTOSIHUE:
«  Koumponnep - momublii HACHTUPUKATOP KOHTPOIUIEPA;
«  Hmsa - ©Ms KOHTPOJLIEPA;
«  3anywen - IpU3HAK UCIIOJHEHUS KOHTPOJJIEPA JIOKAJIbHOM CTaHIUEH;
+ Pesepsuposanue - pexxuM pe3epBUPOBAHUSA KOHTPOIJIEpa, MOXKET ObITh M3MEHEHA W3
nepeuns: "Beiximouen", "Acummerpuunoe” u "CummerpruyHoe";
« Ilpeonoumenue ucnonnenus - KOHPUTypalus NPEANOYTUTEILHOTO HCIOJHEHHUS Ha
yKa3aHHOM CTaHIIUH, MOXKET OBbITh U3MEHEH; 3ape3epPBUPOBAHHBIC 3HAYCHUS YKA3bIBAIOT HA:
<BBICOKHMI1 ypOBEHb> - HCHOJHEHUE HAa CTAaHIMH C HAUBBICIIMM YypOBHeM, <Hu3kuit
YPOBEHBb> - UCTIOJTHEHHE HA CTAHIIUU C CAMBIM HU3KHM ypoBHeM, <ONTUMaIbHO> - BBIOOD
JUISL NCTIOJIHEHUS] HAaIMEHEE Harpy>KeHHOM CTaHIUU.
« Yoanéumwiti - mnpusHaK, yKa3pIBAIOIIMI Ha HCIOJIHEHHWE KOHTpoJulepa YyOalnEHHON
CTaHLIMEH U TMEpPEeBOJ JIOKAJBHOM B PEKUM CHHXPOHU3ALMU JAHHBIX W3 yIAlNEHHON
CTaHIIUU.

O QT Configurator of OpenSCADA: Station 1

£

Dain  PepakTvpogadve Bup  Momows  QTStarter

80000 %= 200 29

Wma
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i

Puc. 4.5b. Briranka "Pe3epBupoBanue" noacuctemsl "COop 1aHHBIX".
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Bxnaaka "bubmuorexku mrabmoHoB" (puc.4.5¢) COOEPKHT CIHUCOK OMOIMOTEK IIabJOHOB IS
napaMeTpoB ATOH IMOJCUCTEMBL. B KOHTEKCTHOM MEHIO CIHCKa OMOIMOTEK IIa0JIOHOB TMOJIb30BATEIIO
NPEJOCTABIISIETCSI BO3MOXKHOCTD JT0OABJICHUS, YIaJleHHUs M Tiepexo/a K HyKHOW OmOimmorteke. Bkiamka
"Moaynu" (puc.4.1b) comepxxut crnucok Monyieil mojacucremsl "TpaHcnopTsl" W MIEHTUYHA Ui BCEX
MOAYJIBHBIX MoAcucTeM. Bkiaaka "[lomorp" conep’uT KpaTKyIo MOMOIIIb /1715l JAHHOW CTPaHUIIBI.

¢ain PepaxtuposaHne Bug [Momowb

88000 == SICAC 2
|I.r‘1r-.|;| []

= @ Demo station
“u basbl naHHbIX
i, besonacHocTb
i TpaHcnopTsl
w TpaHcnopTHele NpoTOKONG
| CBop paHHbIX
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TpaHcnopTép WCTOYHWKOB [
ModBus knueHT
DCON knueHT
SNMP knueHT
BnoyHblA BEIMUCIUTENL
% C6op faHHbIX cUCTEMBI
TNoruyeckia ypoeeHs
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1 ApxuBbi E
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Flroman

uc. 4.5c. Bxiagka "bubnnoreku mabi0HOB" MOACUCTEMBI Op JaHHBIX".
Puc. 4.5¢c. B "bub. o ! "Co "

Kaxnas 6ubmmoreka mrabnmoHoB mojacucteMbl "COOp MaHHBIX" MPEIOCTABISICT KOH(DHUTYpAITMOHHYIO
cTpanully ¢ Bkiaakamu "bubmmortexa" u "lllabmonsl mapamerpo". Bxiagka "bubnuotexa" (puc.4.5d)
COJICPKHUT OCHOBHBIE HACTPOUKHN OMOIMOTEKH B COCTABE:

« Paznen "CocrosiHue" - COACPKUT CBOMCTBA, XapaKTEPHUIYIOITUE COCTOSHUE OMOIMOTEKH:
+  Hocmynen - coctostane oubnuorekn "Jloctymen".
«  BJ] bubnuomexu - anpec bJl nst XxpaneHus: JTaHHBIX OMOJIMOTEKH U MAOJIOHOB.
+ Paznen "Kondurypauus" - HemocpeacTBEHHO COJIEPKUT MO KOH(PUTYpaLIUK:
« ID - unpopmanus 06 uneHTrduUKaTope OUOINOTEKH.
«  Mms - yka3pIBaeT UMs OMOJIMOTEKH.
+  Onucanue - KpaTKoe ONMCaHue OMOTUOTEKH U e€ Ha3HAYCHUSI.

Bxnaaka "I[llaGnonsl mapamerpoB" (puc.4.5€) COAEpKUT CHHCOK I1abJoHOB B Oubmmoteke. B
KOHTEKCTHOM MEHIO CIHCKA MOJIb30BATENI0 MPEAOCTABISIETCS BO3MOXKHOCTh NOOABIEHUS, yIalCHHUS U
nepexo/a K Hy)KHOMY [1a0JIoHy.
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-+ | QT OpenSCADA KoH(pHWIrypaTop = =] =
$ain Pepaktwpoeanwe Bug [Nomowbs
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Puc. 4.5d. OcHoBHas BKi1agKa KOHGUTYpauy OMOIHMOTeKH mabaoHOB moacucteMsl "COop qaHHBIX".

-+ QT OpenSCADA KoHpHrypaTop ==l

$aiin Pepaxtvpoeanwe Bug [lomowb

B8O RX L2200 D

Mms <] Bu6nuomeka wabnonoe napamempoae: base
= Modyne:

TpaHcnopTép MCTOUHWKOB [ BEubrnvoTeka ] LWabnoHel NnapaMeTpoB l

ModBus knueHT
DCON knueHT . LabnoHsi:
SNMP knueHT CWrH. ouckpeTHan
BnoYyHbI BelYMCNMTENE CWrH. aHanor. No rpaHyuam
¥ CBop faHHbIX cUCTEMbI PacxopnomepHblid yaen
INorvyecknid yposeHb Bnok guckp. napameTpos

BelumcnuTene Ha java noag
CBop paHHbIX Siemens
Diamond nnatel cBbopa nax
El- Bubnuomexa wabnoHosa:!
sV
:bazoBble WabNoHbI
[ 1 Apxusesl
&4 CneunancHole
[H| NonesoBaTenkckne UHTEpdE
& YnpasneHwe moaynamu

PLX8 E

1 I (1)

&-&-E-H-8-8-8

=

Flroman
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Puc. 4.5¢. Bxnanka criucka ma6ia0HOB B 6uOroTeke 1madinoHoB nojacucteMsl "Coop qaHHBIX".
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Kaxnpiii mab10H OnOIMoTeKH MIabIOHOB MPEIOCTABISICT KOHPHUTYPAIIMOHHYIO CTPAHHITY C BKJIIKAMH
"[a6mon" u "10". Bxnanka "llabmon" (puc.4.5f) comepXuT OCHOBHBIC HACTPOIMKH IIa0I0HA B COCTaBE:

+ Paznen "CocrosiHue" - COAEp>KUT CBOMCTBA, XapaKTEPUIYIOIITUE COCTOSTHHUE MIa0I0OHa:
«  Jlocmynen - cocrosinue matbnona "Jloctynen".
+  Hcnonv3o6ano - KOMMYECTBO HCIONB30BaHMs mabnoHa. [lo3Bonser ompenenuth (hakt
WCTIOJIB30BaHUS |, KaK CJICJICTBHE, BO3MOKHOCTh PEIAKTHPOBAHUS IIa0JIOHA.

« Pazgen "Kondurypauus" - HemocpeacTBEHHO COACPKHUT MO KOH(PUTYPAIIH:
 ID - uadopmanus o6 uaeHTHUGUKATOpE M1adI0HA.
Uwms - yka3piBaeT uMs 1a0JIoHa.
«  Onucanue - KpaTKoe oNMcaHue 11abjJ0oHa U €ro Ha3HAYEHUS.

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

48500 - = ) o 2 Q 2 R
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Puc. 4.5f. 'naBHas Bkaka KOHQUrypauuu 1madioHa napameTpoB nojcuctemsl "CO0p 1aHHBIX".

Bknagka "IO" (puc.4.5g) comepxut koHdurypanuioo atpudbytoB (IO) mabioHOB M mporpaMmy
mabJoHa Ha OJHOM W3 SI3BIKOB IIOJIB30BaTeNhCKOTo mporpamvupoBanus OpenSCADA, nampumep,
DAQ.JavaLikeCalc.JavaScript. B Tabauiy arpuOyroB miabjioHa IOJIb30BaTEIb MOXKET, IMOCPEICTBOM
KOHTEKCTHOT'O MEHIO, J00aBUTh, BCTABUTh, YAINUTh, IEPEABUHYTh BBEPX WJIM BHU3 3alUCh aTpuOyTa, a
TaKXe OTPENaKTUPOBATh IOJIS aTpHOyTa:

« Id - upentudukaTop atpudyTa.

«  HUwmsa - ums aTpudyTa.

« Tun - BBIOOp THTA 3HaYeHHs aTpuOyTa U3 crucka: "BelecTBeHHbIH'
"Ctpoxka".

+  Peoiwcum - Be100p pexkuma atpudyTta u3 cnucka: "Bxox", "Breixon".

«  Ampubym - pexxum aTpuOyTa nmapaMmerpa, peaJrn30BaHHOIO Ha OCHOBE IadiioHa u3 crucka: "He
atpubyt", "Tonbko misa urenus", "llonansit noctyn". lns arpubyToB mabiaoHa, Y KOTOPBIX 3TO
MOJIe YCTaHOBJICHO, OYIET CO3/1aBaThCs COOTBETCTBYIOIIMI aTpuOyT y MapameTpa KOHTpoJuiepa
3TOM MOJACUCTEMBI.

«  Kongueypayus - pexxum koHuUrypanuu atpuOyTa BO BKJIaJIKE KOH(GUTypalud Ma0IoHa Yy

, "Hensrit", "Jlormaeckuii",
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rnapamMeTpa KOHTpoJuiepa 3Tou moacuctembl u3 cnucka: "Koncranrta", "[lyOnmunas koHcTaHTa",
"Ces3p". B pexxumax "Ily6nuunas xkoncranta" u "CBs3p" BO BKJIaaKe KOH(Urypauuu mabdioHa
OyayT noOaBiieHbl 3TU aTpUOYTHl IJIs YCTAaHOBKM KOHCTAHTHl WJIM YKa3aHHUs BHELIHEH CBS3H
napamerpa.

+ 3Hauyenue - 3HaUeHHUE aTpUOyTa MO YMOIYAHUIO WM IIA0JIOH CCHUIKHM JUISl IOCTyIMaA IO CChUIKE.
@®opmar mablioHa CCHUIKM 3aBUCHUT OT KOMIIOHEHTa, KOTOPBIM ero wucmosib3yeT. OOBIYHO Ui
moayiss DAQ.Logicl.ev mabnon ccbutku 3anucbiBaetcs B Bujae: {Ilapamerp}|{aTtpudyt}. [Tone
{ITapameTp} - yKa3pIBaeT UMs MapaMeTpa Kak KOHTeHHepa aTpuOyToOB. ATpUOYTHI C OJMHAKOBHIM
3HaueHueMm {Ilapamerp} OyayT rpynmnupoBaThCsl M MO3BOJAT HA3HAYATHCS TOJIBKO YKa3aHUEM
KOHTEWHepa aTpuOyToB, a OTACNIbHBIE aTpuOyThl OYyAyT CBs3aHBI C aTpuOyTamMH KOHTEHHEpa B
COOTBETCTBHH C ITOJIEM {aTPHOYT}.

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

0 OpenSCADA QTCPg: Jemo craHuma
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PLC
Mporpamma:
set=false; B
iffemdOpen && last_cmd!=1){ last_cmd=1; set=true; }
iflerndClose && last_cmd!=2) { last_emd=2; set-true; }
iflcrmdStop && last_cmd!=3) { last_cmd=3; set=true; }
ifiset &8 tCmd=0) w_tm=tCmd;
iff_tm =00 wi_tm-=1.f_frg;
else
{ |
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O - CIC AN N =0
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Puc. 4.5g. Bknanka koHpUrypanuu aTpuOyToOB U MporpamMmbl mabdiona noacuctemsl "COop naHHBIX".
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Kaxnprit momyne moacuctemsl "COoOp MaHHBIX" MTPeIOCTaBISET KOHPUTYPAIMOHHYIO CTPAaHMILY C
Bkinaakamu "Kontpomnepsr" u "llomous". Bkmaaka "Kontpomneps!" (puc.4.5h) comepxur crnmcok
KOHTPOJIJIEPOB, 3apErMCTPUPOBAHHBIX B MOAYyJNe. B KOHTEKCTHOM MEHIO CHHCKa I0JIb30BaTEII0
IPEJOCTABIISACTCS. BO3MOXKHOCTh J100aBJE€HHUS, YAaJeHHUS U Iepexoja K HYKHOMY KOHTpoiuiepy. Bo
BKitagke "Tlomomp" comepkutcst mHpopMaIus o Moayie nojacuctemsl "Coop nanubix" (puc.4.1d), cocras
KOTOPO MICHTUYEH JIJIsl BCEX MOYJIEH.

@aiin Pepaktvpoeadwe Bug [Momowb

88000 == CAS 29
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Puc. 4.5h. Bknanka "Kontpostepst" Moayins nogacuctemsl "COop naHHBIX".
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Kaxxaplii KOHTPOIIJIEp COMEPKUT COOCTBEHHYIO CTpaHHUIly KoH(purypamuu ¢ Bkiagkamu "Kortpostep"
u "l[lapamertpsnr".

Briagka "Kontposnep" (puc.4.51) comep UT OCHOBHBIC HAacTpoiku. COCTaB ITHX HACTPOEK MOXKET
HECKOJIBKO OTJIMYAThCSl OT OJHOTO MOAYJSA 3TOM IOJCHCTEMBI K JIPyromy, 0 4éM MOXHO Y3HaThb B
COOCTBEHHOW JTOKYMEHTAallMU Mojnyjei. B kadecTBe mpumepa paccCMOTpHM HACTPOMKH KOHTpoJUiepa y
MoyJisl KoHTposuiepa gorudueckoro DAQ.LogicLev:

+ Pasnen "CocrosHue" - cOep>KUT CBOMCTBA, XapaKTEPU3YIOIIUE COCTOSHUE KOHTPOJLIEpa:
«  Cmamyc - yka3blBaeT cTaTyc KOHTpoJjiepa. B Hamem ciaydae KOHTpOJJIEp UCTIOTHSETCS
U Bpemsi Bbiurcienus coctapiset 0.394644 MunucekyHabl.
« Bxawouen - cocTosiHME KOHTpoyuiepa "BruroueH". BkiloueHHBIH  KOHTpOJUIEp
MIPEIOCTABIIET BO3MOKHOCTh CO3/IaHUS TapaMeTPOB U UX KOH(PUTYpaIUH.
« 3anywen - coctosHHE KOoHTposuiepa "3amymeH". VICIOJHSAIOIUMICS KOHTPOJUIEP
BBITIOJIHSACT (U3NYECKUN COOp MaHHBIX W/WIM BKIIOYAET MEXaHHM3MBI JOCTyNa K STHM
JTAHHBIM.
« bBJ[ konmpoanepa - anpec b/I 1ist XpaHeHUs1 JTaHHBIX KOHTPOJUIEPA U €T0 MApaMETPOB.

+ Paznen "Kondurypamus" - HemocpencTBEHHO COACPIKUT OISt KOH(PUTYpaIUH:
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« ID - uadopmanus o0 uaeHTUGUKATOPE KOHTPOJUIEpA.

«  HMwmsa - yka3bIBaeT UMsl KOHTPOJLIEPA.

Onucanue - KpaTKo€ OMMCAHNE KOHTPOJJIEPA U €r0 Ha3HAUYEHUSI.

« Brxarouams - yka3plBaeT Ha cocTosiHME "Bxirodars,”" B KOTOpOE NEPEBOAUTH KOHTPOJLIEP
IIpU 3arpys3Ke.

« 3anyckamb - yKa3bIBa€T Ha COCTOSIHUE "3alylleH", B KOTOPOE MNEPEBOUTh KOHTPOJUIEP
IIpU 3arpys3Ke.

«  Peoicum 20pu3oHmManbHO20 pe3epsuposanus - BKIIOYAET KOHTPOJUIEp B CXEMY
TOPU30HTAIBLHOTO pe3epBUpOBaHUs cOopa naaHHBIX moacucreMbl "COop maHHBIX" H
YKa3bIBaET PEXKUM pe3epBUpoBaHus: "AcummeTpuuHbIi" uian "CUMMeTpUUHBIN".
 [lpeonoumenue ucnonHenus OAHHO20 KOHMpOJIepa - YKa3blBaeT MPEINOUTECHUS
WCIIOJIHEHUS! IAaHHOTO KOHTPOJUIEpa Ha CTAaHIIUU B CXEME PE3EPBUPOBAHMSL.

« Tabnuya napamempog - uMsi TaOIUIBI, B KOTOPOH COXpaHATh MapameTphl (UMelTcs B
BUY OOBEKTHI MapaMeTpoB cOopa TaHHBIX) KOHTPOJLIEepa.

« Ilepuoo nonyuenus oannvlx (Mc) - MEPUOTUIHOCTH 3a7a4yul cOopa JaHHBIX. B Hamem
IIpUMEpPE ITO MEPUOAUYHOCT BHIYUCIICHHUS I11a0JIOHA.

- VYposenv npuopumema 3adauu nonyuenusi 0aHHbIX - YCTAHABIUBAET NMPUOPUTETHOCTH
3amaun cOopa MaHHBIX 3TOro KOHTpoiuiepa. Vcmonb3yercs mpu IJIAaHUPOBAHUM 3a/1ady
OIEPAaLIMOHHOM CUCTEMOH. B cilydae MCHOJIHEHUs CTAaHIMM OT MMEHH CYIIEpIIOIb30BaTENsA
"root" ATO TMOJE BKIIOYAET IJIAHUPOBAHHME 33Ja4d KOHTPOJUJIEpAa B PEKUME PEATBHOTO
BPEMEHM U C YKa3aHHBIM IPHOPUTETOM.

alin

88000 =% % ¢ 20 2

PepakTipoBadwe Bug  Momows  QTStarter

£

|L'1Mﬂ

[«

KoHmponnep: SxcnepumMeHmansHbIU

O-&-E-E-E

= & Jemo cTaHUpe

=
i D33kl AEHHEIX KoHTponnep MapameTpol

l:ﬂf) BesonacHoCTh
i TpaHcnopTel —CocToAHWE
. TPEHCMOPTHEIE MPOTOKG/ k!
| CBop paHHEX

Bl Modyns: BrnoveH: (v
LLINks METOYHMKEO B BaHHbI ]
ModBus anyuer: (V]
DCON knmeHT B[ koHTponnepa: |** -
SMMP knveHT [ | ]
BRoYHBIN BbIMMCIMTEND — KoHgmrypauma

0886

E Chop gaHHBIx CUCTEM
JBYHOBAA KapTa

Nonqeckii YpoB eHb Wma: | SKcnepUMeHTanbHbIR
=l 3KCrnepMMeHTansHsIR

CTaTyc: 3amyweH. Bpema BelumcneHua 0394644 mc.

IT: experiment

F3 OnucaHne:

Fa Copep#uT Mynny 3KCNEPHMEHTENbHBIX NapamMeTRos.
TPP1

T_PP3
T_PPS
P_PP1
P_PP3
F_PP5 Brniouats: ||
JakpoiTre KLLUE
P3

P4 PesepBWpoEaHue: [Bbmnmuem | v]
Pi
Yaen yuETa 1 MpegnoYTeHMe MCNoNHEHK A [:Elblcoumﬁ YPoBEHE> | v]

Ti . -
PT0503 Tabnuua napameTRos: [ LoglLevPrm_sxperiment

KpaH KLLT E Mepyog Nony4YeHUA gaHHe (mc) | 1000 E
-

F PP =
YpOEEHE MPUOPUTETE 334844 MNONYYEHWA JaHHEIX: _n

JanyckaTs: |v|

oma)

Puc. 4.51. I'naBHas BKi1agka KoH(pUrypauu KoHTposuiepa noacucteMsl "COoop JaHHbIX".
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Bxnaaka "Ilapamerpwr" (puc.4.5)) COIEpXHT CIHCOK IapaMETPOB B KOHTPOJJIEpE, a TaKkKe
uHpOpMaLuio 00 00IIeM KOJIWYeCTBE M KOJIMYECTBE BKJIIOUEHHBIX MapaMeTpoB. B KOHTEKCTHOM MEHIO
CIIMCKA T0JI30BATENI0 MPEJOCTaBIsETCSI BOZMOXKHOCTD JOOABICHUS, YAAJIEHUsI U Nepexoja K HY>KHOMY
napamerpy.

daiin Pepaktwpoeanve Bug [lNomowb
880V REX L&l B0 2R
Vims = KoHmponnep: 3kcnepuMeHmansHbI
C @ Demo station
~ Basbl oaHHbIx Kontponnep | MapameTtpbl
iix, besonacHocTb
& TpaHcnopTsl Konuuecteo: Beero: 19; Bkniouero: 19
i TpaHcnopTHLIE NPOTOKOMNGI ﬂapame'{pb“
= | Cbop gaHHbIX B
= Modyns: E4
TpaHcnopTép UCTOUHUKOB T PP1
ModBus knuenT T PP3
DCON knueHT || T PP5
SNMP knuenT P PP1
BnoYHbIf BRMUCAWTEND P PP3
% Cbop paHHbIX cMCTEMb P PP5
= Jlorvyecknid ypoBeHb Be_mphnme KLLG
= SKCNepUMeHTanbHLIA P3 E
F3 =¥
F4
T PP1
T_PP3
T_PP5
P_PP1
P_PP3 E
[ [T+
froman

Puc. 4.5j. Brmanka "IlapameTrpsl" cTpaHHIBI KOHPUTYpay KOHTpoJiepa moacuctemsl "COop TaHHBIX".

[TapameTpsl KOHTposiepoB mojacucteMbl "COOp HaHHBIX" MPEAOCTABIAIOT KOH(PUTYypAIMOHHYIO
ctpanuny ¢ Bxiaakamu "Ilapametp", "Atpubytsl", "Apxusauusa" u "Konpurypanus mabnona". Briaaka
"Konduryparus mabdiona" He SBISETCS CTaHIAPTHOM, a MPUCYTCTBYET TOJIBKO B MOJYJISX IMOACHUCTEMBI
"COop naHHBIX", KOTOpPbIE pealn3yI0T MEXaHU3MbI PA0OTHI 10 MIA0JIOHY B KOHTEKCTE UCTOYHUKA JTAHHBIX,
uMu obciyxuBaemoro. B gaHHbIi 0030p 3Ta BKJIaJKa BKJIIOYEHA i 0OECHedYeHUs JIOTHYECKON
3aBepIIEHHOCTH 0030pa KoHpurypamuu mabloHOB mapaMeTpoB mojcuctembl "COop maHHBIX" Kak
(UHATBHBIN Tal - UCTIOJIE30BAHMS.

Bxnanka "Ilapamerp" (puc.4.5K) conepkxUuT OCHOBHBIE HACTPOMKHU B COCTABE:

+ Paznen "Cocrosinue" - COAEp>KUT CBOMCTBA, XapaKTEPHUIYIOIIUE COCTOSHUE IMapaMeTpa:
«  Tun - uupopmalus o TUIIE MapameTpa.
« Bxawouen - coctosHue napamerpa "BximtoueH". BKIIOYEHHBIN mapaMeTp UCHOJIb3yeTCs
KOHTPOJIEPOM JIsi cOOpa TaHHBIX.

« Pazgen "Kondurypauus" - HemocpeacTBEHHO COACPKUT MO KOH(PUTYpAIUH:
« ID - comepxut uHpopManuio o0 uaeHTU(UKATOPE TapamMeTpa.
HMwmsa - yka3pIBaeT UMs apaMeTpa.
«  Onucanue - KpaTKO€ ONMCAHNE NTapaMeTpa U €ro Ha3HAYEeHMUS.
«  Brarouams - ykazpiBaeT Ha cocTosiHue "BriroyaTs", B KOTOpOE MEPEBOAUTH MapaMeTp
IIpU 3arpys3Ke.
« Peoicum - CONEPXKUT JBa TOJS: HEMOCPEICTBEHHO PEXHM U ero KoHourypauuwo. B
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cllydae C TapaMeTpoM KOHTpOJuiepa MOIYNS JaHHOTO THIA 3TO PEXUM pPaboThl "o
mabyoHy" U ajzipec paHee HaMU PacCMOTPEHHOTO Ia0JIOHA.

Bxnaaka "Atpubytel" (puc.4.51) comepxut aTpuOyThI mapaMeTpa M UX 3HAYEHUS B COOTBETCTBHUH C
KOH(UTYpalrel UCIOIb3YeMOTro MabI0OHa U BEIYUCIICHHSI €70 MPOTPAMMBI.

Bxrmanka "ApxuBamma' (puc.4.5m) comepKuT Tabnuily ¢ arpuOyTamH TapameTrpa B KOJIOHKax, U
apxuBaropamMu B cTpokax. Ilosmb3oBarens MMeET BO3MOXKHOCTb YCTaHOBUTH apPXMBALUIO HYKHOI'O
aTpulyTa TpeOyeMbIM apXHUBATOPOM MIPOCTO U3MEHUB SYCHKY HA MEPECCUCHUH.

Bxnanka "Konduryparus mabdnona" (puc.4.5n) coaepKuT KOH(DUTypallMOHHBIE TIOJISI B COOTBETCTBUU
¢ mabiaoHoM. B mpumMepe 3To rpynmnoBasi CBS3b HAa BHEIIHUN Mapamerp. ITy CBSI3b MOXKHO YCTaHOBUTH,
MPOCTO yKa3aB MyTh K mapametpy, ecau ¢aar "[loka3piBaTh TOJBKO aTpUOyTHI" HE YCTAHOBIICH, WU KE
YCTaHOBUTH a/ipeca aTpUOyTOB MO OTIEIBHOCTH, €CIIH (pIar ycTaHOBJICH.

.| OT OpenSCADA KoHdMrypaTop

dain Pepaxtwposanve Bug [Momowb
Ve = | = C
883000+l 200 @D
|M"‘";I 2] Mapamemp: Kpan KLUI7
¥ CBop faHHbIX cUCTEMb
= JlorMyeck i ypoBeHs MapameTp [ ATpuByThI | ApxwBauma | Kondpurypauus wabnoxa
= JKCNepUMEHTaNEHEIR
=] ~CoctoaHne
F4 Tun: std
1;1:‘3 BrntoueH: ¥
T_PP5 ~KoHdpurypauuna
P PP1 ID: KWI7
P_PP3 .
P_PP5 Wmn: [I(paH KW7
Jakpbimre KLLG Onucanue:
P3 Kpa zaxpeitua KLW7.
P4
Pi
Yaen y4éta 1 —
Ti
PTO503
Kpan KLLI7 Brniovate: [
F PP1 Pexmm: [llJaﬁnm-l |v] [base.digitBlocl-c H
F PP3
F PP5 E‘
[lroman

Puc. 4.5k. I'naBHas BKjIagKka KOHQHUTypauy mapameTpa KoHTposuiepa mojacuctemsl "COop TaHHBIX".
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- QT OpenSCADA KoHthurypaTop

$ain Pepaxktupoeanve Bup [NoMowlb

83000 =X 1LILL200 20

Kma [+]

¥ CBHop paHHeIX cUcTEMb
- Nlormyeckuil ypoBeHb
El- JKCNepUMEHTAINbHbIA

3arpbitue KLUG
P3

P4

Pi

Y3en yuéta 1 —
Ti

PT0503

Kpan KLU7

F PP1

F PP3

F PP5
ACMIATE ML Ha 8w
4|k

Napametp | ATpuByTsl | Apxusaums | Kondurypauns wabnona |

lMapamemp: Kparn KLUT

ID: KW7

Knas: ’I{paH KLW7

Onucanue:

KpaH 3akpbimua KLU7.

Quwubka: 0

Komanga "Cron": [ ]

Komanga "OTkpbiTe": [
Komanga "3akpeite": [

Coctoanue "OtkpeiT": Off
Coctoanue "3akpbiT": On

Bpems yoep:. koManasl (c):

Jroman

Puc. 4.51. Bknagka "AtpuOyThl" mapamerpa KOHTpoJuiepa nojacuctemsl "Coop maHHBIX".

+ | QT OpenSCADA KoHthHrypaTop

$aian PepaktvpoeaHune Bug [lomolwb

88000 =x Ll 20600 @29

Mnmna [+]

#& Cbop faHHbIX cuCTEMB

IMapamemp: KpaH KLUT

= Iloruyecknid ypoBeHb

MNapameTtp | ATpnBYTHI ] Apxneauus I Koudurypauus wabnoHa ]

£l JKCNepUMEHTaNEHBIA
F3
F4
T PP1 ]
T_PP3
T_PP5
P_PP1
P_PP3
P_PP5
3akpeitve KLIE
P3
P4
Pi
Yaen y4éta 1 —
Ti
PTO503
Kpan KWI7
F PP1
F PP3

F PP5 E‘

ApxvBauwWa:

SHIFR |
DESCR

err
cmdOpen
cmdClose
cmdStop
stOpen

stClose

FEFEEFEFEERE

ATpUBYT | ApXuBaLMS | FSArch.1h | FSArch.‘1m| FSArch.1s| DBArch.1s \;

KD

oman
=

Puc. 4.5m. Bknanka "ApxuBaius" napamerpa KoHTposuiepa noacucteMs! "COoop JaHHbIX".
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.| OT OpenSCADA kowgwrypatop  O@x

Paiin Pepaktuposanve Bua [loMowe

083000 =%x «&'2800 @20

Mma [~]

¥ CBop faHHbIX CMCTEMb )
& Tlorndeckuia ypoBeHb Mapametp | ATpuGytel | Apxwsaums | Korcburypauws wabnona I
Bl JKCNepUMeHTanbHbIA
F3 MNoka3blBaTh TONLKO aTpUBYTHI: (v
F4 ~MapameTpol

T PP1
T_PP3
T _PP5 KomaHpa "3akpbITe": ’BlockCaIc.Anasﬂ toZnode KLU7

M
"]
P_PP1 Komanga "Cron": [BlockCaIc.Anasﬂ to2node. KLLU7 |vl
-]
M

Mapamemp: Kpan KLWIT

KomaHga "OTkpbiTe": [BlockCaIc.Anasﬂ to2node. KWWY .com

P_PP3 =

P PP5 CocroaHne "OTKpBIT": [BlockCalc.Anast‘l to2node. KLLI7 .st_open
3akpbiTve KLWIG
P3

P4

Pi T
Yaen yuéta 1

Ti

PT0503

Kpan KLW7

F PP1

F PP3 E
C DDE

(D]

CocToanue "3akpbIT" ’BlockCaIc.Anasﬂ toZnode KWT7.st_close

Foman
S

Puc. 4.5n. Bknagka "Kondurypanus mabnona" napamerpa koHTposuiepa nojcucreMsl "COop qaHHbIX .
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4.6. lloacucrema "Apxusbr"

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

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

-

Oemo CucmesHs crold
CTaHUHA

-

Apxuesl

Cnod nodcucmend

/ 1
|CPULoad_load
i. | I.qpx.'.re :HEH'EM'.I'E_E

FSArch | / \ Tm;
Apxireamopa !

(1

T

|StatErrnrs
BAEANAp &1 COTBIUSRIT U 143 Hull |

ModyneHeid cnod |

Puc. 4.6a. Uepapxuueckas cTpykTypa mnojacucteMsl "ApxuBbl".

Bxmagka "ApxuB cooOuienuii" (puc.4.6b) comepkUT KOHPUTypalrio apxuBa cOOOIIeHUN u Gopmy
3arpoca COOOIEHHI U3 apXHBa.

Kongurypauus apxuBa cooOIIeHH peIcTaBIeHAa MOJISIMU:
« Maxkc. xon. 3anpawi. coobujeHull - yKa3blBaeT TJI00aJbHOE OrpaHMYCHHE Ha MaKCHMAallbHOE

KOJIMYECTBO COOOIIECHMI, 00padaThIBAEMOE OJTHUM 3aIPOCOM.

3ape3epBUPOBAHHOC

COOOIIIEHU.

Pasmep 6ygepa coobwenuii - yka3plBaeT Ha Pa3MEPHOCTb OOJIACTH OINEPATHUBHOM HaMsTH
Ha TPOMEXYTOUYHBIN Oydep

Coobmenus u3 Oydepa

3aIpanIuBarOTCS I IPOCMOTPA M apXUBUPYIOTCS apXHUBATOPAMH COOOIIICHHIA.
Ilepuoo apxusuposanusi cooowenutl (¢ ) - TEPUOANIHOCTD, C KOTOPOU apXHBATOPHI BHIOMPAIOT
cooOmieHus u3 Oydepa s uX apXUBUPOBAHUS.

dopma 3ampoca COOOLICHUN CONEPKUT KOH(UTYpallMOHHBIE TOJIA 3ampoca W TaOJHIly pe3ysbTaTa.
Kongurypaunonssie noss 3armpoca:

Tabnuua pe3ynpTaTa COIEPKHUT CTPOKH COOOIIEHUH ¢ KOJIOHKAMHU:

Bpems - yka3pIBaeT BpeMs 3ampoca.

Pazmep (cex) - ykazpiBaeT pa3Mep WM ri1yOHHY 3ampoca B CEKyHAaX.

[llabnon kamezopuu - yKa3bIBaeT KaTETOPHIO 3aIPOIICHHBIX cOOOIeHnil. B kateropun Mo>xHO
yKa3bIBaTh 3JIEMEHTHI BHIOOPKHU MO IIA0JIOHY, @ MMEHHO CUMBOJBI "*" - s m000ii mOACTPOKH U
"M - I IF000r0 CMMBOJIA.
Vposenv - yka3piBaeT Ha MUHHMAJIBHBIH ypOBEHb COOOIIEHMH, T.€. 3ampoc OyaeT oOpaboTaH
111 COOOIICHUH ¢ ypOBHEM, O0Jiee M paBHBIM YKa3aHHOMY.
Apxueamop - yKka3pIBaeT apXHWBaTOp COOOLIEHWH, JJIsI KOTOpOro odpadareiBaTh 3ampoc. Eciu
3HAa4YeHHUE OTCYTCTBYET, TO 3ampoc Oyzaer oOpabortan anst Oydepa m Bcex apxuBaTopoB. Ecim
ykazano <buffer>, To 3anpoc Oyaet oOpadboTan ToBKO AJist Oydepa cooOmeHu .

Bpewms - Bpems coob1ieHusl.

Kamezopus - xateropust cooOILeHUs.

Yposensv - ypoBeHb cooOIICHNUS.
Coobuenue - TEKCT COOOIICHUS.
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¢aiin PepaxtwpoBaHwe Bwa [lNomoulb
88000 % = 20 2
Vs Mod ‘A
= @ Demo station [j odcucmema: Apxuesi
“. basbl naHHbIX - =
B2 Be3onacHocTs Apxus cooblienuit | Apxusel aHavennii | Moayrm | Momowp |
{ TpaHcnopTsl _ =
& TpaHcnopTHble nj Makc. kon. sanpaw. coobwerwia: | 3000 =
4] EEEEBTHHHX Paavep bydepa coobuwenuia: | 1000 E
Modyns: Mepuon ap)(HBIrIpOBaHIrIfI (c): ﬂ
Apxue HadeHuil: ~NpocMoTp coobueHwii
@ CneumansHble Bpems: [06.02.2009 18:37:31 }%]
H MNonb3oBaTenbeky . =]
& YnpasneHve Mo Pazmep (cek): | 6000 =]
& Loop LllaBnoH kaTeropui: [
& Loop SSL . =
PLX8 Yposewb: [0 [T
ApxuBaTtop: [FSArch.test |v]
CoobweHruns:
| Bpemsa | Kateropua | YpoBeHb | CooblyeHne | ﬁ
1 [FriFeb 6 18:35:41 2009 é!DemoStation!sub_Ulfm._. 1 roman| WameHeHo </DemoStation/...
2_ FriFeb 6 18:35:13 2009 /DemoStation/sub_Ul/m... 1 CrapT Mmogyna.
3_ FriFeb 6 18:35:13 2008 /DemoStation/sub_Archi... 1 Mycx nogcucTeMbI.
4 |FriFeb 618:35:13 2009 /DemoStation/sub_DAQ... 1 3anyck koHTponnepal
5_ FriFeb 6 18:35:13 2009 /DemoStation/sub_Tran... 4 OwwnBka nogkniodeHna K Internet c... @
ﬁ_ FellFakh & A0.90.4% 20NN IMmmn aCtatian laak FUAMS A L P A e e e T T 1
< ()
roman

Puc. 4.6b. Bkinagka "ApxuB cooOmenuit" moacuctemsl "ApXuBsi".

Bknaznka "Apxusbl 3HaueHH" (puc.4.6¢) conepKUT 001IyI0 KOHPUTYpaLui0 apXUBUPOBaHUS 3HAUCHUH
U CIMCOK apXMBOB 3Hau€HUI. B KOHTEKCTHOM MEHIO CIUCKA 3HAYEHHUH MOJIb30BATENIO MPETOCTABIISAETCS
BO3MOXHOCTb [J0OaBJIEHUs, YyJIAJE€HUs M Iepexofa K HyxHoMy apxuBy. OOmas KoHUrypamus
apXMBHUPOBAHHUS IIPE/ICTABICHA MTOJISIMU:
« Ilepuoo nonyuenuss OanHblX (MC) - YKa3bIBaeT TMEPUOJAMYHOCTh 3a7a4d  AKTHBHOTO
apxuBupoBaHus. DakTHUECKH, MaKCHUMajbHas JAETalIM3alus WM MHUHUMAJIbHBIM IepHoJ,
AKTUBHBIX apXUBOB OINPEAEIAETCS 3TUM 3HAUYCHUEM.
«  Vposenv npuopumema 3adauu nonyyenuss OAHHuIX - YCTAHABIUBAET MPUOPUTETHOCTH 3a7aul
AKTUBHOI'0 apXUBHMPOBaHUs. Mcnonp3yercs Npu IIaHUPOBAHUM 3a1a4 ONlepallMOHHON cuCTeMOU. B
clydae WCIOJHEHUS CTaHUMM OT HMMEHU CYINeprojb3oBaTens 'root" 5TO Moje BKIOYAET
IUTAHUPOBAHME 3a7aud apXMBHUPOBAHMsS B PEXKHUME pEAIbHOIO BPEMEHM U C YyKa3aHHBIM
IIPUOPUTETOM.

Bxnagka "Moaymu" (puc.4.1b) comepXut cucok Moaysieid moACUCTeMbl "ApXuBbl" U UIEHTHYHA IS
BCEX MOJAYJBHBIX MojacucTeM. Bkiaaka "Ilomotis" coepKUT KpaTKyro MOMOIIb JIJIsl JAHHOW CTPAHUIIBI.
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Pain Pepaxtwposadve Bua [omolwbs

2 58000 =% = 20 2R

g

=

HHHHHHHH&

Demo station

= basbl gaHHbIX
‘e, besonacHocTe
i TpaHcnopTsl

wi TpaHcnopTHble npoT Mepwog Nony4eHWa OaHHbIX (MCc): [1{]{]{] I%]
| Cbop faHHbIX YpoBeHb NpuopuUTeTa 3a4a4u NONyYeHWA AaHHbIX: [1{] Iél
G‘ g?l};b:l?‘lh;anble ApX1BbI 3HAYEHWA:
[ MonbsosaTenbCckKe W EP.—PM —al
o Ynpaenexve moayna Ti_var
& Loop TE1314_2_var
& Loop SSL PC_KPO3_var
PLX8 P101_var
ghN1_F
F101_var
Pi_var

[_}] lModcucmema: Apxuebi

| ApxuB cooBluenuii | ApxvBbl avenmii | Mopynu | Momowp |

STBE12_var

gN1_P @
mabkld ™

(D]

Flroman)

Puc. 4.6¢. Bknanka "ApxuBbl 3HaueHuit" nojacucrteMsl "ApxuBbl'.

ApxuB 3HaUCHHUI TIOJICUCTEMBI " ApXUBBI" TPEIOCTABIAET KOHDHUTYPAIIMOHHYIO CTPAHHUITY C BKJIaIKAMHU
"Apxus", "Apxusaropsl" u "3HaueHus".

Bxmagka "Apxus" (puc.4.6d) conep>kut OCHOBHbIE HACTPOMKH apXHBa B COCTABE:
« Pasnen "CocrosHue" - conep>KUT CBOICTBA, XapaKTEPU3YIOIIHUE COCTOSHUE apXUBa!

« Buwinonnsiemcsa - cocrosHue mnapamerpa "Bermonnsercs". VcnonHsSIOUMACS apXuB
cobupaet gaHHbIe B Oydep U 00CTy)KUBACTCS apXUBATOPAMH.
- b/ apxusa - anpec b/l 11 XpaHEeHUs TaHHBIX apXUBA.

+ Paznen "Kondurypamus" - HemocpencTBEHHO COACPIKUT TOJISI KOH(PUTYpaIUH:

« ID - undopmanus 00 uneHTH(GUKATOpE apXHBA.

«  HUwmsa - yka3bIBaeT UM apXuBa.

«  Onucanue - KpaTKO€ OIIMCAHNUE apXMBA U €70 HA3HAYECHUSI.

« 3anyckamo - yka3blBaeT Ha COCTOsHHE "BbinonHseTcs", B KOTOPOe MEPEBOIUTh APXUB
IIPU 3arpysKe.

« Tun 3Hauenuti - yKa3bIBa€T HA TUI 3HAYEHUH, XPAHAIIMXCS B apXuBEe, U3 CIHCKa:
"Jlornueckmit", "Lensrit", "BemectBennsiii" u "Ctpoka".

« Hcmounuk - ykasplBaeT Ha THIl U aJpec MCTOYHMKA. THI MCTOYHMKA YKa3bIBAECTCA U3
crimcka: "llaccuBubril", "llaccuBHbi aTpuOyT mapamerpa" win "AKTUBHBIA aTpuOyT
napameTpa". IlacCUBHBIA apXuB HE HMEET AaCCOIMUPOBAHHOIO HMCTOYHMKA 3HAYCHUIA;
JaHHbIE B TAaKOW AapXMB MCTOYHHK TepenaéT caMoCTOSTeNbHO. Tumbsl ¢ arpuldyTrom
rapamMeTpa B IOJI€ aJpeca YKa3bIBalOT Ha mapameTp moacuctembl "COop maHHBIX'" Kak
ucTo4HUK. [laccuBHBIN aTpuOyT mapaMeTpa HampapiisieT JaHHbIE B apXUB CAMOCTOSITENILHO
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C COOCTBEHHBIM NEPUOAOM cOOpa JaHHBIX. AKTHBHBIA aTpUOYT mapaMmerpa ONpalIuBaeTcs
3a7a4yell apXUBUPOBAHUS ITOM MOJICHCTEMBI.

« Ilepuoo 6yghepa (cex) - yka3pIBaeT Ha IEPUOJUIHOCTH 3HAUCHUI B Oy(depe apxuBa.

« Paszmep 6ygepa (edunuy) - ykasbIBaeT pa3MEpHOCTb WU IiIyouny Oydepa apxuBa.
Pa3mepHOCTh OOBIYHO ycTaHaBIMBaeTCs B mepecuére Ha 60 CeK MepUOJMYHOCTH 3a/1a4d
ApXMBHPOBAHUS C 3aIIaCOM.

« JKecmrkas cemka epemenu Oygepa - ykazpiBaeT Ha pexxuM Oydepa. Pexnm xécTroit
CeTKH TIOAPa3yMeBaeT PE3ePBUPOBAHME MaMSITH MOJ KaXKI0€ 3HAUYCHHE, HO 0e3 METKU
BpeMeHH. Takoil peXHM WCKIIYaeT BO3MOXKHOCTh YIIAKOBKH CMEKHO-OJIMHAKOBBIX
3HAYCHH, HO IKOHOMUT Ha XPaHCHUH METKH BpeMeHH. MHaue Oydep pabotaeT B pexume
XpaHCHUsI 3HAUCHUSI U METKH BPEMCHH M TOJICPKUBACT YIIAKOBKY CMEKHO-OJIMHAKOBBIX
3HAYCHHUM.

«  Buicokoe paspewenue epemenu Oygepa - yKa3blBaeT Ha BO3MOXKHOCTh XpaHCHHS
3HAUEHHH C MEPHOAUYHOCTHIO 10 | MUKPOCEKYH[bI, HHA4Ye 3HAYECHHSI MOTYT XPaHUTHCS C
MEPUOAMIHOCTBIO 10 1 CEeKYH/IBI.

dain Pepaktuposadue Bug [Momowe
; = — = o~
88000 =% 1l 200 88
Vs =) Apxue 3HaveHuii: Meminfo_use
PC_KPO3 var
P101_var Apxus | ApxuBaTopbl | 3HaueHus |
gN1_F
F101_var ~Coctosnue
Pi_var BuinonHaeTca: &
ST8612_var B0 apxvea: [. » ,l
gN1 P u PXHBa: | . |
gN1_Q ~KoHdpurypauma
gN1_T ID: Meminfo_use
T PP3 var
gN1_dP Wma: [Memlnfo_use
F_PP1_var OnucaHue:
P3 var
Meminfo_use
F3_var
P_PP3_var
gN1_Ds .
PT1006_1_var Sanyckars:
PC_KPO1_var Tun 3HaueHui:
P4_var HMcTouHKK: [I'IaccuBHbm atpubyT napameTpa |v] [DAQ.System.AutoDA.Memlnfo.use H
CPULoad_load | |
F4_var Mepvos Gydepa (cex):
TE1314_1_var . [=]
— - Paamep 6 eaemu.“
PC_KPO2_var p Bycbepa (eauHuu) _n
T PP5 var Hectkan ceTka epemun bycbepa: v
TE1313_1 var Boicokoe paapewerne speMenn Bydepa: [
T_PP1_var E
£ [«
Ffoman

Puc. 4.6d. OcHoBHas BKiIa/ika KOHGUTYpAIIMK apXHBa 3HAYEHUH MTOJACUCTEMBI "ApXUBHI".
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Bxmanka "Apxuatopwl" (puc.4.6e) comepxuT Ta0nuiy ¢ KoHUrypauuei mpouecca 00paboTKu
JAHHOTO apXWBa JIOCTYIMHBIMU apXWBAaTOpaMU. B cTpokax pacmoioXKeHbl JOCTYITHBIE apXHUBAaTOPHI, a B
KOJIOHKaX TapaMeTphl:

+  Apxueamop - uadopmarus 06 agpece apxuBaTopa.
+  3anywen - nHGOpMAIUL O COCTOSTHUY "3amymieH" apxuBaTopa.

« Obpabomka - mpu3Hak oOpaOOTKM JaHHOTO apxuBa apxuBaropoM. Ilome poctymHo Ui
MOJTU(UKAIIMN TTOJTH30BATEIIEM.

« Ilepuoo ( ¢ ) - uadopmarus o IEpUOANIHOCTH apXUBATOPA.

« Hauano - nata Hauana JaHHBIX apXKBa B apXUBATOpE.

+  Komney - nata KoHIIa TAHHBIX apPXHUBA B apXUBATOPE.

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

88000COrRX L4l 200 @20

|HM$| [+]
gN1_F
F101_var Apxve | ApxvBaTopsl | 3HaueHWs
Pi_var
5T8612 var ApxvBaTopbI:
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 (<] O
PC_KPO2_var

T PPE \m[rzE]

Apxue 3HavyeHut: Meminfo_use

I ApxueaTop |38I'I‘y’Lu8H| QObpaboTtka | Mepuog (c) | Hauano KoHel
[ 2600

FSArch.1m
FSArch.1s
DBArch.1s

v 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. Bxnanka "ApxuBaTopsl" apxuBa 3Ha4€HUI NoCUCTEMBI "ApXUBHI".
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Bxnanka "3nadenus" (puc.4.6f) comepkuT 3ampoc 3HaAUCHUW B apXHWBE W PE3yibTaT B BUAC TaOJHUIIBI

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

+ Bpems - yka3piBaeT BpeMs 3arpoca. Coiep kKUt JBa MoJs: Moje JaTa+BpeMsl 1 MUKPOCEKYH/IbI.

+ Pa3zmep - ykaspIBaeT pa3Mep Wi IIyOUHY 3arpoca B CeKyH1ax.

« Apxueamop - yKa3bIBaeT apXuBaTOp 3HAYCHHH i KOTOpOoro obOpabaTtwiBaTh 3ampoc. Ecmu
3Ha4YeHUEe OTCYTCTBYET, TO 3ampoc Oyzaer oOpabortan ans Oydepa m Bcex apxuBaTopoB. Ecim
ykazano <buffer>, To 3ampoc OyneT oOpabdoTan ToabKO aJisi Oydepa apxusa.

« [Ilokasamv epaghux - yka3plBaeT Ha HEOOXOAMMOCTb NPEICTABICHUS IAHHBIX apXWBa B BUJE
rpaduka (TpeHaa), MHaue pe3yiabTaT MpPEeACTaBiIseTCs B TaOJHIle, COAEpKalleld TONBKO BpeMs U
3HaueHue. B ciydae ycTaHOBKM 3TOro mnoisis gopmupyercs u oroOpaxkaercsi rpaduk, KpoMe TOro
MOSIBJISIFOTCS IOTIOJIHUTEbHBIE KOH(DUTYPALIMOHHBIE MOJIST HACTPOMKHM M300pakeHus:

«  Pasmep usobpasicenus - ykasblBaeT NIMPHUHY M BBICOTY (POPMHPYEMOTO M300pakeHHs B
IUKCeax.
« Illxana 3nauenus - yKa3blBae€T HW)KHIOIO U BEPXHIOIO TPaHMILy LIKaibl 3HaueHUs. Eciau

o0a 3HAYeHHUs] YCTAHOBJIEHBI

aBTOMATUYECKH B 3aBUCUMOCTH OT 3HAUYCHMUIA.

B 0 wmm pasHBI,

TO ImIKajga OyIeT OnpeaensaThCs

a8

ThE

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

|Ia‘1r-.m

-
2]

PC_KPO3_var
P101_var
gN1_F
F101_var
Pi_var
ST8612_var
gN1_P

gN1_Q

gN1_T
T_PP3_var
gN1_dP
F_PP1_var

P3 var
Meminfo_use
F3 var

P_PP3 _var
gN1_DS§
PT1006_1_var
PC_KPO1_var
P4_var
CPULoad_load
F4 var

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

a0

8

QG

— %
:x -

2

Apxue 3raveHul: Meminfo_use

| Apxug | Apxusatopel | 3HaueHus \

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

B

Paamep (cex): 60

Mokaszate rpadpuk: [+

Pa3smep waobpamxenuna: [6{){]

1+ 230

Lkana 3Ha4eHunA: [{]I

=10

[paduK 3HaYeHWiA:

Flroman

Puc. 4.6f. Bxiagka "3nauenus" apxuBa 3Ha4€HUN MoJIcUCTEMBI "ApXUBBI".
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Kaxxnprit Moaysb mojacucteMsl "ApXHUBBI" MPEAOCTABISET KOHPUTYPAITMOHHYIO CTPAHUILy C BKJIaIKAMH
"Apxuatopbl" u "llomours". Bxnaaka "ApxuBatopbl" (puc.4.6g) COIEPKHUT CIHCKH apXUBATOPOB
COOOIIIeHUH 1 3HAUEHUH, 3apETUCTPUPOBAHHBIX B MOAYJE. B KOHTEKCTHOM MEHIO CIIMCKOB IMOJIb30BATENIO
IPEJOCTABIISACTCS. BO3MOXKHOCTh J100aBJE€HHUS, YAaJeHHUS U Iepexoja K HYKHOMY KOHTpoiuiepy. Bo
Bkiaake "Ilomomp" comepkutcst mHpopMmanms o moxayne moxacuctembl "Apxussl" (puc.4.1d), coctas
KOTOPOM MIAEHTUYEH JJIs1 BCEX MOIYIEM.

@ain Pepaktuposadve Bua [Nomoulb

8 8000 =» = 20 2R

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

Froman)

Puc. 4.6g. Bxianka "ApxuBaTopbl" MOy MOACUCTEMBI "ApXHBBI".

ApXHUBaTOpbl COOOIIEHWH coaepKaT COOCTBEHHYIO CTPAaHUIy KOHQUTYpAlMH C BKJIQJKAMH
"Apxuatop" u "CoobmieHus".

Bknanka "Apxuatop" (puc.4.6h) comepXuT OcHOBHbIE HAcTpoHMKU. COCTaB 3TUX HACTPOECK MOXKET
HECKOJIbKO OTJIMYaThCS OT OJHOIO MOZYJS 3TOW MOJACHUCTEMBI K JpyroMy o 4éM MOXKHO Y3HAaTh B
COOCTBEHHOW [IOKYMEHTalMu Monyjeil. B kadecTBe mpuMepa pacCMOTpUM HACTPOWKM apXuBaTopa
coo01eHu#t y Moy apxuBa Ha ¢ainoByro cucremy Arch.FSArch Hacrpotiku:

Paznen "Cocrosinue" - cogepKUT CBOMCTBA XapaKTEPU3YIOIIUE COCTOSIHUE apXUBaTOPA:

«  Bwinonnsiemcs - coctosiHue apxuparopa "Bsinonnsercs”. McnonnHstomuiics apXxuBaTop
oOpaOateiBaeT Oydep apxuBa cOOOIIEHUI U MOMEIIAET €ro JaHHbIE B CBOE XpaHWIHIIE, a
TaKke 00CITy’KUBAET 3alpOChl HA IOCTYII K JAaHHBIM B XpaHHJIHILE.

« bBJ[ apxusamopa - anpec bBJl nns xpaHeHus! JaHHBIX ApXUBATOPA.

«  Komney - nata+Bpems nocieHUX JaHHBIX B XpaHWINIIE apXUBaTOPA.

 Hauano - nata+Bpemst EpBHIX JAHHBIX B XPAHWIUIIE apXUBATOPA.

« Pasmep ¢aiinos apxueamopa (xb) - wHbOpManMs O CyMMapHOM pa3Mmepe ¢aiioB
apXxuBaTopa C JaHHBIMU.

- Bpemsa apxusuposanus (mc) - BpeMs, 3aTpau€HHOE Ha apXUBUPOBAHUE JaHHBIX apXuBa
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COOOILIEHUIA.

 Pazgen "Kondurypauus" - HemocpeacTBEHHO COACPKUT MO KOH(PUTYpAIIH:

+ ID - uadopmanus o0 uaeHTUGUKATOPE apXUBATOPA.

+  HMwms - yka3pIBaeT UMs apXUBaTOpA.

OnucaHue - KXpaTKoe OMMCAaHNE apXUBATOPA U €r0 Ha3HAYCHUSI.

+ Aopec - ajpec XpaHWIHIIA B CIEU(PUUHOM [yl TUIA apXuBaTopa (Moxyis) gopmare.
Omnwucanue popmata 3amucu agpeca apxuBaTopa, Kak MpaBUIIo, JOCTYITHO BO BCILIBIBAIOIIECH
MOJICKa3Ke ATOro MoJjisi. B mpuMepe 3T0 OTHOCUTENBHBIN MYTh K JUPEKTOPUH XPAHUIIHILA.

+  Vposenv coobuenuii - yka3zpiBaeT Ha ypoBEeHb cooOIIeHUl apxuBaropa. CooOieHus ¢
YpOBHEM 00Jiee WM PaBHBIM YKa3aHHOMY 00pa0aThIBAIOTCS apXHUBATOPOM.

«  Kamezopuu coobwjenuii - CIUCOK KaTeropui, pa3/enEéHHbIA CUMBOJIOM ';' COOOIIEHUH.
Coo0mieHus, momasmre 1moj malIoHbl KaTeropui, OyayT o0pabaThIBaThCS apXHUBATOPOM.
B kaTeropuu MOXHO yKa3bIBaTh 3J€MEHTHI BEIOOPKH MO 1MIA0JI0OHY, @ UMEHHO CUMBOJIBI '*' -
TUTSE TFOOOM TIOJICTPOKH U '?' - It TF000T0 CUMBOJIA.

« 3anyckamv - yKa3plBaeT Ha cocTostHHME "BpImonHseTcs", B KOTOpO€ TEepeBOIUTH
apXxuBaToOp IpH 3arpysKe.

« Pazmen "JlonmomHuTenpHble onuuMu" - CIEUMATM3UPOBAHHBIM Ui MOIyNs pasjien, o
COJIEP’KUMOM KOTOPOT'0, MOYKHO O3HAKOMHUTBCS B IOKYMEHTALIUN HA MOJYJIb.

$ain Pepaxktwposanwe Bua [lomolwb

|MM;|

Apxueamop coobweHuii: Test

PLX8

= @ Demo station

% basbl gaHHbIx Apxusatop | CoobuweHus

{l2, BesonacHocTb
% TpaHcnopTbl ~CocTosHune =
w0 TpaHcnopTHblE NpoT BbinonHseTcs: &
| CBop maHHbIX -
=[] ApxnBbl bll apxueaTopa: [ : |v]
& Modyns: Koeu: 06.02.2009 18:22:21

& £ ApxusaTtop Ha Hauano: 12.01.2009 17:31:08
El- Apxusamop ca

NetRequsts
Test Bpema apxvepoBanua (mc): 1.55731
StatErrors ~Kondpurypaums
Apxusamop 3H ID: test
"% ApxuBaTop Ha
Apxus 3Ha4eHull: Wwsi: [Test
&3 CneuuanbHble OnucaHue:

[ MonbaoeaTtenbckie W
& Ynpaenexve Moayns
& Loop
= Loop SSL

Paamep chaiinoe apxueatopa (kB): 586.278

Anpec: |ARCHIVES/MESS/TEST/ |

YpoBeHb coobiLleHuiA: _E

Katuropuu coobLueHmii: [' l

3anyckaTb: [+

~[ononHUTENBHBIE ONLKMK
XML apxueHble painsi: [ | @

(D)

Froman

Puc. 4.6h. 'nmaBHas Bkiajka KOHPUTypauy apxXuBaTopa COOOMICHNH MoACUCTEMBI "ApXUBHI'".
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Bxnaaka "CooOmienus" (puc.4.61) comepxuT ¢opmy 3ampoca COOOIIEHHWH W3 apXuBa JaHHOTO
apxuBaTopa:

+ Bpewms - ykaszpIiBaeT Bpems 3ampoca.
«  Pasmep (cex) - yka3pIBaeT pazMep WK TTyOUHY 3ampoca, B CEKyHIax.
« llabnon xameeopuu - yKa3pIBaeT KaTETOPUIO 3aMPOIMICHHBIX COOOIICHMIA. B kaTeropun MOKHO
YKa3bIBaTh AJIEMEHTHI BHIOOPKH MO I1a0JI0HY, a8 UMEHHO CUMBOJIBI '*' - 17151 000 moacTpoku u '?' -
JUTSL JTIF000T0 CUMBOJIA.
+ Vpoeenv - ykazpiBaeT Ha MHUHHMAJIbHBI YPOBEHb COOOIIEHUH, T.€. 3ampoc Oyaer oOpaboTaH
JUTSL COOOIIEHUH C YPOBHEM 0oJiee MM paBHOMY YKa3aHHOMY.

Tabnuia pe3ynbTaTa COIEPKUT CTPOKU COOOIIEHUH ¢ KOJTOHKAMHU:
+  Bpewms - BpeMsi COOOIICHUSI.
«  Kameeopus - xaTeropust COOOIICHUS.
+  Vposenv - ypoBEHb COOOIICHUSI.
«  Coobuenue - TEKCT COOOIICHHUS.

B B000=2x Lkl 20 2R

‘MMH
C- @ Demo station

5 basbl nanHbIx Apxusatop | CoobujeHus

{1, besonacHocTs

Apxueamop coobuweHul: Test

ez}

=

4 TpaHcnopTsl Bpems: 06.02.2000 18:35:41 |2

i TpaHCnopTHbIE MPOTOKC i

/| Chop maHHbix Paauep (cex): 00 @

B[] ApxvBbl Llabnox kaTeropuu: [ ]

= Modyne: . _
B ¥ ApxusaTtop Ha i YposeHs: _n
= Apxusamop coof | C0oBWeHus:

I‘T\IetRequsts ‘ Bpems | Kateropus | YposeHb | CoobueHne ‘
est
StatErrors 1 |FriFeb 6€18:35:13 2009 /DemoStation/sub_Ul/m... 1 CrapT Mogyns.
.Apxusamop SHay 2 |FriFeb 618:35:13 2009 /DemoStation/sub_Archi... 1 Myck nogcucTemsl.
% Apxusatop Ha B[
Apxus 3HayerUll: 3 |FriFeb 6 18:35:13 2009 /DemoStation/sub_DAQ... 1 3anyck koHTponnepal
& CneumancHble : :
| TMonb30BATENbCKME MHT 4 |FriFeb 618:35:13 2009 /DemoStation/sub_Tran... 4 Ownbka NOAKNHYEHWUA ...
QE;;I'IDSBHEHHG MoAYTEMY 5 |FriFeb 6 18:35:13 2009 /DemoStation/sub_DAQ... 1 BrknioueHue koHTponnepal
& Loop SSL 6 |FriFeb 6 18:35:12 2009 /DemoStation/sub_DAQ... 1 BrknioueHwe koHTponnepal
PLX8
7 |FriFeb 6 18:35:11 2009 /DemoStation/sub_DAQ... 1 Brntoyerue koHTponnepal
8 |FriFeb 618:35:11 2009 /DemoStation/sub_Tran... 1 Myck noacucTembl. @
al I+)

Froman

Puc. 4.61. Bknaaka 3anpoca coo6mennii "Coobmienust" apxuBaTopa cooOmeHni moacucTeMsl "ApXuBbl'.

ApXuBaTOPHI 3HAYEHUH COJIepKaT COOCTBEHHYIO CTpaHUIly KOH(UTrypauuu ¢ Bkiaakamu "ApxusaTop”
u "ApxuBbl".

Bxknanka "Apxuarop" (puc.4.6j) coaepkHuT OCHOBHble HAacTpoHku. COCTaB 3THX HACTPOEK MOMKET
HECKOJIBKO OTJINYAaThCsl OT OJHOIO MOZYJSL ATOM IMOJACHUCTEMBI K JPyromMy, O 4éM MOXKHO Y3HaThb B
COOCTBEHHOW JIOKyMEHTalluu MonyJjeil. B kadecTBe mpuMepa pacCMOTpUM HACTPOWKM apXuUBaTopa
3Ha4eHUH y MOIyJst apxuBa Ha (aitnoByto cuctemy Arch.FSArch Hacrpoiiku:

« Paznen "CocrosiHue" - COAEPKUT CBOMCTBA XapaKTEPU3YIOIINE COCTOSIHUE apXHUBaTOpa:
« Buwinonnsiemcs - coctossiHuEe apxuparopa "Bsinosnsercs”. Mcnonnsatomumiics apXxuBaTop
oOpabatbiBaeT Oydepa apXMBOB 3HAUCHHI W MOMEMIAET UX JaHHBIC B CBOE XpaHWIHUIIE, a
TaKke 00CITy’)KUBAET 3alpoChl HA IOCTYI K JaHHBIM B XpaHMIHILE.
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«  Bpems apxusuposanus (mc) - vadopMaIys 0 BpeMEHHU 3aTPaYeHHOM Ha apXUBUPOBAHHE
naHHBIX OydepoB apxuBoB. [leproanuHOCTh apXUBUPOBAHUS yKa3biBaeTcs B moje "[lepuos
apxusupoBanus" pasnena "Konduryparus" 3Toi BKIaIKH.

B/ apxusamopa - anpec bB]] ans XxpaHeHUs TaHHBIX apXUBATOPA.

 Pazgen "Kondurypanus" - HemocpeacTBEHHO COACPKHUT MO KOH(PUTYpAIIH:

« ID - undpopmanus 00 uaeHTHGUKATOpE apXUBATOPA.

HMwmsa - yka3bIBaeT UM apXuBaTOpa.

«  OnucaHue - KpaTKOe OMMCAHUE apXUBATOPA U €r0 Ha3HAYEHUSI.

« Ilepuoouunocms 3Hauenuti (cex) - yKa3blBaeT NEPUOAUYHOCTh 3HAUEHHH, KOTOpbIE
COJIEPKATHCS B XPAHWINIIE apXUBATOPA.

« Ilepuoo apxusuposanus (cex) - yKa3blBaeT NEPUOJUYHOCTH 3aJaud ApPXUBUPOBAHUS
JTaHHBIX OydepoB apxuBoB. PazmepHocTh OydepoB apXMBOB BO BPEMEHHOM BBIPAKEHHUH
JOJDKHA OBbITh HE MEHee, a JIydlle HEeCKOJbKO OoJiblle, MNEePUOANYHOCTH 3a]adyu
apXUBHPOBAHUSI.

« Aodpec - anpec XpaHWINIIA B creUDUIHOM ISl TUTIA apxXuBaTopa (Moayss) dopmare.
Omnucanue Gopmata 3amucy ajgpeca apxuBaTopa, Kak MpaBuilo, JOCTYITHO BO BCILIBIBAIOIIEH
MOJICKA3Ke ATOTO MO B mpuMepe 3T0 OTHOCHTENBHBIN MyTh K AUPEKTOPHU XPAHHIIHUIIA.

« 3anyckamb - yKa3blBaeT Ha COCTOsHUE "Bpimonnserca', B KOTOpO€ NEPEBOAUTH
apXuBaTOp IPHU 3arpy3Ke.

« Pazpgen "/lomomHWTENBHBIE ONUMU" - CHEUUAIM3UPOBAHHBIM JISI MOOYJIS pasiel, o
COJIEPKUMOM KOTOPOTO MOKHO 03HAKOMHUTBCS B JOKYMEHTAIIUU HA MOJYJIb.

dain PepaktupoBanve Bupg [omouws

BB X W20 2R

1
= Demo station
+- 5 Basbl JaHHbIX Apxusatop | ApxuBbl
+- {4, besonacHocTs -]
. 41 TpaHcnopTsl ~CocToanne
7. TpaHcnopTHbIE NPOTOKON BeinonuaeTcs: (v
o | Cbop pakHbIx Bpems apxvBMpoBaHus (Mc): 3.41029
[ Apxuesl —
5 Modyns: Bl apxusaTopa: | *. |
Bl Apxueatop Ha had — KoHdpurypauus
Apxusamop coobuy ID: 1
= Apxusamop 3Havet - 18
1h Wmaa: l‘l s
1 m Onucanne:
s
% Apxugartop Ha B[] OpHO cekyHOHbIA apXuB.
Apxus aHavenul:
7 g3 CneunancHble
+. [l Monb3oBaTensckue MHTEL -
¢ YnpaBnexue MoaynaMu Meprogn4HOCTE 3HAYEHWIA (cek):
B i ICa—
® Loop SSL Mepwog apXMBUpOBaHKUA (CeK): =
I X8 Appec: [ARCHIVESNALH s
3anyckate: | o
~—LononHUTENBHbIE OMNLWKA
FPasmep dpaina (4acos):
MakcumansHoe KonuyecTeo hainos: E E
MNenvrnadiie warnn iy adausaaE 060 10N
[ D

Apxusamop 3HavyeHuli: 1s

Flroman

Puc. 4.6j. 'maBHas BKiIaaka KOH(PUTYpaluu apXuBaTopa 3HAUYCHHUNA MOJICCTEMBI "' ApXUBHI".
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Bxmagka "Apxusbl" (puc.4.6k) comepxur tabnuiy ¢ uHbopmaiueil o0 apxuBax, o0pabGaThIBaeMbIX
apxuBaTopoM. B cTpokax Tabnuiia conepKUT apXuBbI, a B KOJOHKAX WH(POPMAIIHIO:
+  Apxue - Ms apxuBa.
« Ilepuoo ( ¢ ) - nepuoJMUHOCTh apXHUBa B CEKYHIAX.
«  Pasmep 6ygepa - pa3mepHOCTh Oydepa B eAMHHAIIAX.
« Pasmep ¢haiinos (M6) - cnenubuunoe mis monynst Arch.FSArch mone ¢ undopmamuei o
CyMMapHOH pa3MepHOCTH (paiiIoB XpaHWJIHIIA ApXUBATOPA IS apXHUBa.

B cmywae ¢ momynem Arch.FSArch B aToli Bkiaake emé comepxutcs ¢Gopma IKCIOpTa JTaHHBIX
apxuBaropa.

| OT OpenSCADA KoHhUIrypaTop

dain Pepaktupoeanne Bug [Momolls
- [ —= . =
8B OV00OO R Il 200 @O
. Apxueamop 3HaveHuUl: 1s
& Demo station
o %55 Ba3bl gaHHbIx ApxuaTop | ApXMBbI
+. 1}y, be3onacHocTe
. i TpaHcnopTel ApXUBbI:
3 j I:%?:Tg:mﬂe ipoTokon D Apxus | Mepuog (c) | Paawep Bydepa | Paamep dhaiinos {Mﬁ)ﬁ
- [ ApxuBbl 1 CPULoad_load ;1 100 0.3320
E| Moaynblr _7\. ...................................................
5 £y ApXMBATOp Ha b 2_F1{]|1_var 1 100 1.2246
Apxusamop coobuy 3 |F3_var 1 100 0.2451
=- Apxusamop 3Hadvet —
1h 4 |F4_var 1 100 1.0020
121 5_ F_PP1_var 1 100 1.0254
"% ApxusaTop Ha B[] 6 | Meminfo_use 1 100 0.1475 @
Apxus sHaveHul: !
7 g4 CneunancHble (] | (4]
+. [l MonbzoBaTensckue MHTEL ~IKCMOpT
& Ynpaenedve MogynAMM
> Lo
= Loop SSL ApxuB: [ |,l
YLX8 -
Hauano: [01.01.1970 03:00:00 |3
Kowew: [01.01.1970 03:00:00 |2
T[]
B dpaiin: [ ]
(<] [+
Froman

Puc. 4.6k. Bknagka "ApxuBsl" apxuBatopa 3Ha4Ye€HUH MOACUCTEMBI "ApXUBBHI'".
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4.7. Iloacucrema "Iloab3oBaTeabckue nHTepdencor'

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

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

daiin Pepaktwposadume Bug [lNomowb

88000 == 200 28

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

“. basbl faHHbIX
ili, besonacHocTb

MNonb3ogaTensCckid MHTEPgERC [ Momowb }

-3

7 TpaHcnopTei  CocTosHme

w TpaHcnopTHbIE NPOTOKC

| CBop paHHbIx BeinonHAeTcA: [+

| ApxuBbl ~Onuuk moayns

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

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

% Ynpaenexve mogynamy

& Loop

T (1]

KD

oman

Puc. 4.7a. Bxiaaka "Ilonp3oBarensckuii uHTEpdeiic” Mmoayins noacucrems! "[lonp3oBarenbekue
uaTepdeiich".
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4.8. IToacucrema "CneunajnHpie'

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

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

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

Puc. 4.8a. Bxnaaka "CrenuanbHblil Moyss" Moayds moacuctemsl "CriennanbHble".
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4.9. lloacucrema "YnpasJjenue Mmoayasimu"

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

« Ilymv Kk pazoensiemvim oubauomexam (Mooynsam) - nHGOpMaLUs O PACHOI0KEHUU TUPEKTOPUU
¢ moaynsamu cucreMbl OpenSCADA. VYcranaBiauBaetrcst napamerpoM <ModDir> cranuum,
KOH(pHUTYyparimoHHOTO (aiina.
« Paspewénnvie moodyau - uHOpPMAIMS O CIUCKE, pa3leIEHHOM CHMBOJOM ';', MOIyJeEH,
pa3peméHHbIX AJI1 aBTOMATUYECKOro MOJKIIOYEHUS U OOHOBJIECHUA. 3HaueHUe '*' ucmosb3yercs
JUIL  paspelleHdss Bcex MojayJei. YcrtaHaBiauBaercss mapamerpoM <ModAllow> paznena
noacuctemsl, sub_ModSched, crannun, kouurypamuonsoro daiina.
« 3anpewénnvie modynu - uHOpMalMAg O CIUCKE, pa3lelIEHHOM CHMBOJIOM ';', MOIyJei,
3ampeui€éHHbIX Ui aBTOMATHYECKOTO TOIKIIOUEHHS ¥ OOHOBJIGHHUS. Y CTaHABIMBACTCA
napametrpoM <ModDeny> pazaena noacuctemsl "sub ModSched" cranmum koHGUTYypalmOHHOTO
¢aitna. Ciucok 3anpeméHHbIX MOIy e UMeeT OOBIINI MPUOPUTET YEM pa3pelIEHHBIX.
« Ilepuoo nposepxu mooyneii (cex) - yKa3plBaeT Ha IEPHOJUIHOCTD MMPOBEPKU MOJYJIeH Ha (akT
ux OOHOBIEHHUSA. Moayiu, AOMYCTHUMbIE AJISi aBTOMATHYECKOTO IOJAKIIOYEHHUS U OOHOBIIECHUS,
OyAyT aBTOMAaTHYECKH OOHOBJICHBI.
« Ilposepumv M00y1b celivac - KOMaH/a BBITIOJIHUTH IPOBEPKY MOAYJeH Ha (hakT UX OOHOBIEHUS.
Moaynu, ZOnyCTHMBIE [T aBTOMAaTHYECKOTO MOJIKIIOUEHUS 1 OOHOBIICHHS, OYAyT aBTOMAaTH4ECKU
OOHOBJIEHBI.
« Pazoensemvie Oubnuomexu (mooynu) - Tabiuna C TMEpeYHEM pas3AeisieMbIX OHOIMOTEK C
Moayismu, oOHapykeHHbIMH OpenSCADA. B cTpokax pacnosiokKeHbl MOJyJH, a B KOJOHKaX
nH(pOpMaIIUs O HUX:
« Ilymo - uadOpMAIHS O TIOJIHOM ITYTH K pazaensieMoll OuOImoTeke.
« Bpemsa - wHpoOpMamms O BpeMEHHU IMocienHei monudukanuu ¢aina paszaenseMon
OUOINOTEKH.
«  Mooynu - nuadopManus o epeuHe MoJIysiel B pa3aensieMoil OudIuoTeke.
+ Bruiouen - coctosiHue "BkimiodeH" pazgensemoit O6uGnuorexu. IlpuBuiernpoBaHHBIM
MOJIb30BATEISIM ~ MIPEJOCTABISACTCS BO3MOXKHOCTh ~PYYHOTO  BKITIOYEHUS/BBIKIIIOUCHHS
pazaenseMbIX OMOIUOTEK MyTEM U3MEHEHHSI 3TOTO TOJISL.

QT OpenSCADA koHdqiuryparop. Q
daiin Pepaktupoeadue Bug Nomous
L = -
4 800 . = ® 0 LX)
|MM;| - T o5 >
& @ Demo station %‘ odcucmema: YnpaeneHue ModynaMu
@ 55 baskl paHHbIX —
72 BesonacHocTb Moacuctema | Momows |
I TpaHcnopTsl . .
i TPAHCNOPTHbIE MPOTAKON: MyTs K pfsap.enneMbm Bubnuotekam(moaynam): . /lib/openscada
| CBop manHbIx PaspelwéHrble mogynu: *
1 ApxuBbl 3anpellérHble Moaynu:
@ CneumansHsle o . _n
3| Monb3oBaTenberUe UHTED! (= e e Ce ) { = [~]
¥ YnpaBneHue MogynamMu Mposepute Mogynn cev'wac.l
& Loop .
® Loop SSL Paspensemele BubnuoTeru (moaynum):
PLX8& MyTs | Bpewms Moaynu |eroue =
1 f.J.Jliblopenscadaltr_Sockets.so i Sun Feb 8 16:38:44 2009 Transport.Sockets; \v4
2_ .JI_Jlib/lopenscada/spec_SystemT... SunFeb 8 16:38:43 2009 Special. SystemTests; AV 4
3 |../.Jlib/lopenscadalui_WebCig.so Sun Feb 8 16:38:53 2009 Ul.WebCfg; AV 4
4_ .[.Mlib/openscadaldaq_LogicLev.so Sun Feb 8 16:38:47 2009 DAQ.LogicLev; \v4
5_ .J_Jlib/lopenscada/spec_FLibSYS.s0 Sun Feb 8 16:38:44 2009 Special. FLIbSYS; AV 4
6 |.J.Mliblopenscada/ui_WebVision.so Sun Feb 8 16:38:54 2009 Ul.WebVision; AV 4
?_ .[.lliblopenscada/daq_Siemens.so Sun Feb 8 16:38:49 2009 DAQ.Siemens; AV
8_ .JI.fliblopenscada/dagq_System.so  Sun Feb 8 16:38:46 2009 DAQ.System; \v 4
? ik dalhd NBPE e un Eakh 2 18-22-20 2000 RN NRE- | » E
4
< KDy
Froman

Puc. 4.9a. I'maBHas BKiIajgKa KOHQUTYpALIUH MTOACUCTEMBI Y TIpaBieHHEe MOYIIMU .

Onucanune OpenSCADA 67



4.10. Kondgurypaunonubii ¢paii1 OpenSCADA 1 napamMeTpbl KOMaHAHON CTPOKH
BbI30Ba OpenSCADA

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

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

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

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

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

<?xml version="1.0" encoding="UTF-8" ?>
<OpenSCADA>
<!-- This is the OpenSCADA configuration file. -->
<station id="DemoStation">
<!-- Discribe internal parameter for station. Station this only OpenSCADA programm. -->
<prm id="StName">Demo station</prm>
<prm id="StName_ru">Jlemo cranuus</prm>
<prm id="StName uk">Ilemo craHnis</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="Ocuoexa BJ" 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 nosb30BaTens"
DESCR_uk="Cynep kopucTyBau'"
PASS="openscada"/>
<fld
NAME="user"
DESCR="System user"
DESCR_ru="CuCTeMHsli NOJIbL30BaTeNb"
DESCR_uk="CucreMHmst xopmcrysau"
PASS=""/>
</tbl>
<tbl id="Security grp">
<fld
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NAME="root"
DESCR="Super users groups"
DESCR_ru="Tpynna cynepnonbsoBaTesnei"
DESCR_uk="T'pyna cynepkopucTyBaduim"
USERS="root;user"/>
</tbl>-->
</node>

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

<node id="sub_Transport">
<!--
<tbl id="Transport in">
<fld
ID="WEB_1"
MODULE="Sockets"
NAME="Generic WEB interface"
NAME ru="OcroBHOM WEB unTepdpenc"
NAME uk="OcuoBrmn WEB iunrepdenc"
DESCRIPT="Generic transport for WEB
DESCRIPT_ ru="OCHOBHOJM TPaHCHNOPT RIS
DESCRIPT uk="OCHOBHMII TPaHCHOPT AJIs
ADDR="TCP::10002:0"
PROT="HTTP"
START="1"/>
<fld
ID="WEB_ 2"
MODULE="Sockets"
NAME="Reserve WEB interface"
NAME ru="PesepeHsi WEB muTepdenc"
NAME uk="Pesepeuuii WEB inTepdernc"
DESCRIPT="Reserve transport for WEB
DESCRIPT_ ru="PeBepBHiII TPAaHCHNOPT mJIs
DESCRIPT uk="PeBepBHMIi TPaHCOOPT AJIS
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"

interface."
WEB mHTepbderica."
WEB inTepdesicy."

interface."
WEB muuTepbdesica."
WEB iHTepbericy."

DESCRIPT="Data exchange by protocol ModBus test."

DESCRIPT ru="TecT of6MeHa MO NIPOTOKOJ
DESCRIPT_uk="TecT O6MiHY Ba MNpPOTOKOJ
ADDR="TCP:localhost:10502"
START="1"/>
</tbl>-->
</node>

<node id="sub_DAQ">
<!--
<tbl id="tmplib">
<fld ID="test2" NAME="Test 2" NAME ru="TecT
DESCR="" DESCR_ru="" DESCR_uk="" DB=
</tbl>
<tbl id="tmplib_ test2">
<fld ID="test2" NAME="Test 2" NAME ru="TecT
DESCR="" DESCR_ru="" DESCR_uk="" DB=
PROGRAM="JavaLikeCalc.JavaScripté&#01
</tbl>
<tbl id="tmplib_ test2_io">

y ModBus."
oM ModBus."

2" NAME_ uk="TecT 2"
"tmplib_test2"/>

2" NAME_uk="Tecr 2"
"test2"

0;cnt=5*i"/>

<fld TMPL_ID="test2" ID="i" NAME="I" NAME ru="I" NAME uk="I"

TYPE="4" FLAGS="160" VALUE="" POS="0

ll/>

<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="TecT 2"
NAME uk="TecT 2"

/>
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DESCR=""
DESCR_ru=""
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="TecT 2" NAME uk="TecT 2"

DESCR="" DESCR_ru="" DESCR;pk=““ EN="1" MODE="2"
PRM="test2.test2"/>

</tbl>-->

</node>

<node id="mod_System">

<!--
<tbl id="DAQ">
<fld
ID="DataOS"
NAME="Data OS"
NAME ru="Jlausre OC"
NAME uk="Jlani OC"
DESCR="Data of services and subsystems OS."
DESCR_ru="JlanHie CEepBMCOB M nopacmucrem OC."
DESCR_uk="Jlani cepmicim 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="Harpyska CPU"
NAME uk="HaBanTaxenus CPU" DESCR="" DESCR_ru="" DESCR_uk=""
EN="1" TYPE="CPU" SUBT="gen"/>
<fld SHIFR="MEM" NAME="Memory" NAME ru="IlaMmsTs" NAME_uk="naM\‘sz"

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

<node id="mod_DiamondBoards">
<!--
<tbl id="DAQ">
<fld ID="Athena" NAME="Athena board" NAME ru="llnara Athena"
NAME uk="Ilnara 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="Q0"
ADCONVRATE="1000"/>
</tbl>
<tbl id="AthenaAnPrm">
<fld SHIFR="ai0" NAME="AI 0" NAME ru="AI 0" NAME uk="AI 0"
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="Mogmesns" NAME uk="Mogens"
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="llonox. kjanaHa'"
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NAME uk="Ilosox. kjysanaxa" DESCR="" DESCR_ru="" DESCR_uk=""
EN="1" BLK="Klap" IO="1 kl11"/>

</tbl> -->
</node>

<node id="mod_JavaLikeCalc">
<!--
<tbl id="DAQ">
<fld ID="CalcTest" NAME="Calc Test" NAME ru="TecT Bmumcni."
NAME uk="TecT o6umcn." 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">
<fld ID="in" VAL="0"/>
<fld ID="alrm" VAL=""/>
<fld ID="alrm md" VAL="1"/>

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

<tbl id="CalcTest prm">

<fld SHIFR="alrm" NAME="Alarm" NAME ru="Asapmumsi" NAME uk="ABapis"

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="lib_ TemplFunc"/>
</tbl>

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

+alrm mess:&quot;0&quot;;"/>
</tbl>

<tbl id="1lib TemplFunc_io">
<fld F_ID="d_alarm" ID="in" NAME="Input" NAME ru="Bxox" 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="ABapist" TYPE="0" MODE="1" DEF="" HIDE="0" POS="1"/>
<fld F_ID="d_alarm" ID="alrm md" NAME="Alarm mode"
NAME ru="PexuM aBapumu" NAME uk="Pexmm aBapii" TYPE="3"
MODE="0" DEF="" HIDE="0" POS="2"/>
<fld F_ID="d alarm" ID="alrm mess" NAME="Alarm message"
NAME ru="Coofw. asapwm'" NAME uk="Iloeigm. aBapii" 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="TecT 2" NAME uk="TecTt 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="TecTt 2" NAME uk="TecT 2"

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

</node>

<node id="mod SNMP">
<1--
<tbl id="DAQ">
<f1ld 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" ADDR="localhost"
COMM="public" PATTR;LIM="20"/>
</tbl>

<tbl id="test2prm">

<fld SHIFR="test2" NAME="Test 2" NAME ru="TecTt 2" NAME uk="TecTt 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="Tecr 2" NAME uk="TecT 2"
DESCR="" DESCR_ru="" DESCR_uk="" ENABLE="1" START="1"

PRM BD="test2prm" PERIOD="1000" PRIOR="0" TRANSP="Sockets"
ADDR="exlar.diya.org" NODE="1"/>
</tbl>
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<tbl id="test2prm">
<fld SHIFR="test2" NAME="Test 2" NAME ru="Tecr 2" NAME uk="TecT 2"
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="Tect 2" NAME uk="Tect 2"
DESCR="" DESCR_ru="" DESCR_uk="" ENABLE="1" START="1"
PRM BD="test2prm" PERIOD="1000" PRIOR="0" SYNCPER="60"
STATIONS="loop" 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="Oum6xu"
NAME uk="IlloMuaxn"
DESCR="Local errors\' archive"
DESCR_ru="ApXME JIOKaNbHEX OUMOOK"
DESCR_uk="ApxiB JIOKQJBHUX [OMMUIIOK"
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="CeTeBse Banpocs"
NAME uk="Mepexeri BanmuTn'"
DESCR="Requests to server through transport Sockets."
DESCR_ru="Banpock k cepBepy uepes Tpancnopr Sockets."
DESCR_uk="BamuTu mo cepeepa uepes Tpancnopr 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="lrog"
DESCR="Averaging for hour"
DESCR_ru="YcpegnHeHue Ba uac"
DESCR uk="VYcepegnHeHHsI 3a TomguHy"

START="1"
ADDR="ARCHIVES/VAL/1h/"
V_PER="360"

A _PER="60"

FSArchTmSize="8640"
FSArchNFiles="10"
FSArchRound="0.1"
FSArchPackTm="10"
FSArchTm="60"/>
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</node>

</tbl>

<tbl id="Archive val">

</tbl>-

<fld
ID="testl"
NAME="Test 1"
NAME ru="TecTr 1"
NAME uk="Tecr 1"
DESCR="Test 1"
DESCR_ru="TecT 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 i

</node>

="sub UI">

<node i

</node>
<node i

</node>

d="mod QTStarter">
<prm id="StartMod">QTCfg</prm>

d="mod_WebCfg">
<prm id="SessTimeLife">20</prm>

<node id="mod_VCAEngine">

</node>

<!--
<tbl id="LIB">
<fld ID="test2" NAME="Test 2" NAME ru="TecT 2" NAME uk="Tect 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"
I0_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 momynss 2" IO VAL uk="TecT momyns 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="TecT 2" NAME uk="TecTt 2"
DESCR="" DESCR_ru="" DESCR_uk="" DB_TBL="pr]j_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 id="sub_Special">
<node id="mod_SystemTests">

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

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

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

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

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

<prm id="BD" on="0" per="10" type="MySQL"
bd="server.diya.org;roman;123456;oscadaTest"
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<prm
<prm

<prm

<prm
<prm
<prm
<prm
<prm
<prm

<prm

</node>

</node>

</station>
</OpenSCADA>

table="test" size="1000"/>

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

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

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

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

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

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

id="Trout" on="0" per="1" addr="UDP:127.0.0.l1l:daytime" type="Sockets"

reg="time"/>

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

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

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

PaccmoTpum getanbpHee CTPYKTYypy KoH(UrypanuoHHoro Qaitna. OauH KOH(UTYpalMoOHHBIN (aiin

MOXET COJlepXKaTh KOH(UIypalHMi0O HECKOJIBKHUX CTAaHIMHA B ceKUMiX <station id="DemoStation"/>.

ATpuOyTOM yKa3bpIBaeTCs HISHTU(UKATOP CTaHIUH. VCcroap30BaHNe TON MM MHOM CEKIIUU CTAHIUH, TIPH

BBI30BE, YKa3bIBAETCSl MapaMeTpOM KOMAHJIHOM CTpOKH --Station=DemoStation. Cexuus CTaHLIHUU
HETIOCPE/ICTBEHHO COJICPXKUT IMapaMeTpPhl CTAHIMU M CEKIHMH mojacucteM. llapameTpbl KOHpUTypanuu

CEKIIMM 3alMChIBAIOTCA B Buae <prm id="StName'>Demo station</prm>. I'me B arpubyre <id>
yKa3bIBaeTCs UACHTU(UKATOp aTpuOyTa, a B TeJie Tera yKka3plBaeTcs 3HaueHue napamerpa "Demo station".
[TepedeHs JMOCTYNHBIX MMAPaAMETPOB M WX ONKMCAHWE IS CTAHIIMM M BCEX OCTAIBHBIX CEKIIMH MOXKHO

NOJY4YUTh B KOHCONIM, mocpenctBoM BbizoBa OpenSCADA c¢ mapamerpom --help mnam Bo BKIagkax

"TTomors" cTpaHUIl KOMIIOHEHTOB KOHpUTyparmoHHbIX (aitnoB OpenSCADA (puc.4.10a).

9

-+ QT O] penSCADA KoHtMrypaTop
®alin PenakTvpoBaHwe Bua [omolb

= X

||/|MF|

=@

B-8-8-8-8-8-8-8

@
@

E--E-E

Demo station
% Basbl faHHbx
{l2, BesonacHocTb
5§ TpaHcnopTbl
. TpaHcrnopTHeIE NpoT,
| COop AaHHbIX
1 Ap¥MBbI
& CneumanbHble
A Nonb3oBaTenbekWe v
& YnpasneHne moayna
Loop
Loop SSL

PLX8

@

20 2R

OpenSCADA cmaHyua: "Demo station”

CTaHyuA | MoacucTeMsl | MomoLs ‘

MOMOLLE N0 OMLWAM:

D

OpenSCADAD.6.3.1 (Linux-2.6.27-std-def-alt11), ==

-h, --hel
--Config=<nyTh>
--Station=<umaA=
--demon
-MessLev=<ypoe> OGpafiaTblaemblil <ypoBeHe> cooBweHmi (0-7).

Workdir
IcoDir
ModDir

__|0g=

MessLev
LogTarget <Hanpaen.> HanpaBneHWe coobLUeHMWI B

QOCHOBHbBIE OMUKWKA CUCTEMbI

WHEhopMaLmMA No onumMam cUCTEMBI .

p
KoH(UrypaLKWaHHbIi thain.
MMA cTaHu K.

3anyck B pexuMe femMoHa.

<Hanpasn.> HanpasBneHwe cooBLeHui B
<Hanpasn.> & 1 - CMCTeMHbIA norep (syslogd);
<Hanpasn.> & 2 - cTaHAapTHLIA Bbixog (stdout),
<Hanpasn.> & 4 - cTaHAapTHLIA BbX04 owwMbok (stderr);
<Hanpasn.> & 8 - apx1e cooBLEHMIA.
MapameTpbl cTaHywn </DemoStation/> B KoH(pUrypaLoHHoM daine
<path>=  Pafovan qupekTopKA.
<path>  [UPEKTOPKA C MKOHKaMM.
<path>  [WPeKTopuA MOLyNed.
<ypoBeHs> OfpabaTbiBaeMbli <ypoBeHb> CO0OLWeHWA (0-7).

:

<HanpaBen.> & 1 - CUCTeMHBIR Norep (syslogd);

(I

Froman

Puc. 4.10a. Bknagka "ITomomp" komnonenta OpenSCADA.
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PesynbTaT BhI30Ba KOMaHAbl: # ./openscada_demo --help

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

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

khkkhkhkhkkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkk

OCHOBHEBEIE OIUUM CUCTEMEI

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

--demon 3amnyck B pexuMe IOeMOHA.

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

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

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

StName <mma> VMa cTaHLUUM.

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

Workdir <path> Pabouas IMPEKTOPUS.

IcoDir <path> IupeKkTopMua C MKOHKAaMU.

ModDir <path> IVpeKTOopUsS MOIYJIEN.

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

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

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

lloncucTemMa "YnpasieHue Monyamm"
--ModPath=<nyrs> IyTs k MomyssaMm (/var/os/modules/).
————————— MapameTper cexumy </DemoStation/sub_ModSched/> B xonQurypaumonsHom odaiie ---------
ModPath <nyTb> [IyTe k pas3nesigeMbeM OmOaImoTexkaM (MOOYJIAM) .
ModAllow <COMCOK> Cnucok pasnesseMux OuBIMOTEK NOMYyCTMMEIX IJIS aBTOMATUUECKOM 3aTrpy3KM, [IOOKJIOUYEHUS U
sanycka (bd DBF.so;dag_JavalLikeCalc.so).
Jicmosip30BaTh 3HadeHue '*' @Oisa paspelleHMsa BCeX MOonyJiei.

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

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

Onumm noncucrTeMel "BeszsonacHocTu"

Onumm noncucTeMel "TpaHCHOPTH"

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

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

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

RdStLevel <ypos> YpOBEHBb TeKyleM CTaHLMM B CXEMEe Pe3epPBUPOBAHUS.

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

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

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

MessBufSize <em.> PasmMep Oydepa coobueHUM.

MessPeriod <cex> [lepuon apxXMBMPOBaHMUS COOOWEHMN .

ValPeriod <mcex> [lepron apXMBUPOBAHUSA BHAUYESHUN.

ValPriority <ypoBeHB> YPOBEHb MNPUOPUTETA 3anady SHAUEHUI.

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

Onumm noxcucTeMel "CneumasipHee"

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

Ofmpe onuuy BCEeX TeCTOB:
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id MOeHTUPMKATOP TecTa;

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

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

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

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

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

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

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

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

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

8) SysContrLang TecT s3bKka yNpaBJIEHMS CUCTEMOM.

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

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

TOJIHEIM MYyTb COCTOMT M3 LBYX BJIOXKEHHEIX MyTeN.

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

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

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

l:arch ApXMB 3HadYeHUN

2:period Ilepron 3HaUYeHUM (MKC)

11) Baseb4Code TecTH kOoIMpoBaHMsa Mime Base64 ajiTOPUTMOM.

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

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

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

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

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

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

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

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

StartUser <user> CrapToBEl, Oe3napOoJibHBEI, IOJIbE30BATEJb.

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

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

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

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

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

5.1. OomecucreMHBbIE MOJIL30BATEIbCKHE 00bEKThI.

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

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

O0bexT Array

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

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

- string join( string sep = "," ), string toString( string sep = "," ), string valueOf( string sep =
" ") - Bo3Bpamaer cTpoKy C 3JIeMEHTaMU MacCHBa Pa3CIEHHBIMU <sep> WJIM CUMBOJIOM ','.
« Array concat( Array arr ), - JlobaBiseT K UCXOJHOMY MAacCHBY 3JIEMEHTHI MaccuBa <arr>.
BosBpataetT ncxoaHbli MacCUB ¢ U3MEHEHUSIMHU.
« int push( ElTp var, ... ); - llomemaer snemeHT(bl) <var> B KOHEIl MAacCHBa, KaK B CTEK.
BosBpartaet HOBBIM pa3Mep MaccuBa.
- ElTp pop(); - Y nanenue NociaeIHEro IeMEHTa MacCuBa U BO3BpAT €ro 3HaU€HUs, Kak U3 CTEKa.
- Array reverse( ); - I3MeHeHHe TOpsJKa PACIIOIOKEHUS AJIEMEHTOB MaccuBa. BosBparaercs
MCXOJIHBIA MacCUB C U3MEHEHUSIMH.
« ElTp shift( ); - CnBur maccuBa B BepX. [Ipu 3ToM nepBblii 2JIeMEHT MaccuBa yAajsieTcs], a ero
3HA4YEeHUE BO3BPAIIACTCS.
- int unshift( ElTp var, ... ); - 3aaBuraer snemeHT(bl) <var> B MaccuB. [lepBbIit s1nemeHT B 0,
BTOpOM B 1 U T.11.
« Array slice( int beg, int end ); - Bo3Bpamiaer ¢pparMmeHT MaccuBa oT <beg> k <end>. Ecnm
3HaYeHHe Hayaljla WM KOHI[a OTPUIATENIbHO, TO OTCUET BeAETCS ¢ KOHIa MaccuBa. Eciu koHen He
yKa3aH, TO KOHIIOM SIBJISIETCS] KOHEI] MacCHBa.
« Array splice( int beg, int remN, ElTp vall, ElTp val2, ... ); - BctaBnser, ynaiaseT Wil 3aMeHsSIET
€IeMEHThl MaccuBa. Bo3BpaimiaeT HCXOIHBI MacCMB C HM3MEHEHHMSMH. B mepBylo ouepenb
OCYIIECTBJISICTCS YAQJICHHE DJIEMEHTOB C TMO3UIMU <beg> W KOIUYECTBOM <remN>, a 3aTeM
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BCTaBJIIIOTCS 3HAYEHUS <vall> W T.J., HAUMHAs C ITO3UIINHN <beg>.
« Array sort(); - CopTUpOBKa 3JIEMEHTOB MacCHBa B JIEKCUKOTpapUuecKOM MOPSIIKE.

Oo0bexT RegExp

OOBeKkT paboThl C perysipHbIMU BbIpakeHUsIMHM, ocHoBaH Ha Oubanorexke PCRE. Ilpu rmoGanbHom
MOWCKE YyCTaHaBiHMBaeTcs arpuOyT oObekta '"lastindex", d9To MO3BOJISET MPOMOIDKUTH TOWCK TIPU
cieayromeM BeI3oBe QyHKIIMU. B ciydae HeymauHoro noucka arpu0OyT "lastindex" cOpacbiBaeTcs B HOJIb.

CBoiicTBa 0OBEKTA!
«  source - VIcxoTHBIN MAOJIOH PETYIISIPHOTO BBIPAKEHUS, TOJIBKO YTCHHUE.
- global - Tlpu3Hak ri100aIbHOTO IOUCKA, TOIBKO YTEHUE.
- ignoreCase - [Ipu3HaK HNTHOPUPOBATH PETUCTP CHMBOJIOB TIPU TIOMCKE, TOJIBKO YTCHUE.
 multiline - Tlpu3HaK MHOTOCTPOYHOTO MOUCKA, TOJIBKO YTCHHE.
« lastlndex - Inpexkc cumBoIIa 3a NOJICTPOKOM MOCIeAHEro noucka. VMcnonb3yercs B I7100aIbHOM
PEeXUME LTSI TPOJAOIDKEHHS CKaHUPOBAHHUS, TIPU CIICIYIOIIEM BBI30BE.

OyHKIMH 00BEKTA:
«  Array exec(string val),; - Bb130B moucka mo ctpoke <val>. Bo3Bpaliaer HailIecHHYIO TIOJICTPOKY
(0) u momBeipaxkenusi (>0) B maccuBe. YcraHaBinuBaeT arpuOyT maccuBa "index" B MO3UIUIO

HalJCHHOMN MOJCTPOKHU. Y CTaHABIUBAET aTpuOyT MaccuBa "input" B 3HaUEHHE UCXOJHOU CTPOKH.
var re = new RegExp (" (\\d\\d) [-/] (\\d\\d) [-/] (\\d\\d (?2:\\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), - Bo3pamaer "true" ecim nMojCTpoka HaiieHa B <val/>.
var re = new RegExp (" (\\d\\d) [-/] (\\d\\d) [-/] (\\d\\d (2:\\d\\d) 2) ", ") ;
var OK = re.test("12/30/1969");

OobexT XMLNodeObj

OyHKIMU:
- string name( ) - ms y3na, XML-tera.
. string text( ) - Tekct y3na, cogepxumoe XML-Tera.
. string attr( string id ) - 3HadueHue aTpudyTa y3na <id>.
« XMLNodeObj setName( string vl ) - YcTtaHoBKa UMeHH y37a B <v/>. Bo3Bpamaer Tekyrumit
y3€ll.
« XMLNodeObj setText( string vl ) - YcTaHOBKa TeKCTa y37a B <v/>. Bo3BpamaeTr TeKymuii y3ei.
« XMLNodeObj setAttr( string id, string vl ) - YctaHoBka atpubyra <id> B 3HaueHue <v/>.
Bo3sBpamaer texymuii y3es.
« int childSize( ) - KonudecTBO BIO)KCHHBIX y3JIOB.
« XMLNodeObj childAdd( ElTp no = XMLNodeObj ) - oGaBneHue 00BEKTa <no> Kak
BJIOXXCHHOTO. <n0> MOXET OBITh KaK HEMOCPEACTBEHHO OOBEKTOM-PE3yslbTaToM (QyHKIHH
SYS.XMLNode(), Tak u cTpoKoil ¢ UMEHEM HOBOTO Tera. Bo3Bpamiaercst BI0KEHHBIN y3el.
« XMLNodeObj childlns( int id, ElTp no = XMLNodeObj ) - BcraBka o0bekTta <no> Kak
BJIO’KEHHOTO B MO3ULIMIO0 <id>. <no> MOXET ObITh KaK HEMOCPEICTBEHHO 00BEKTOM-PE3yIbTaTOM
¢bynkuun SYS.XMLNode(), Tak u CTpOKOH C MMEHEM HOBOro Tera. Bo3Bpamaercsi BIOKEHHBIN
y3e.
« XMLNodeObj childDel( int id ) - YnaneHue BIOXEHHOTO y3lia B mo3unuu <id>. Bo3Bpaimaer
TEKYIIUHI y3ell.
« XMLNodeObj childGet( int id ) - [lonydeHue BI0OKEHHOTO y3j1a B TO3UINUN <id>.
«  XMLNodeObj parent() - IlonyunTh pOIUTETBCKUH y3€IL.
« string load( string str, bool file = false ) - 3arpy3ka XML u3 ctpoku <str> unu u3 ¢aina c
nyTém B <str> eciu <file> "true".
. string save( int opt = 0, string path = "" ) - Coxpanenue nepeBa XML B cTpoky win B ¢aiin
<path> c¢ mapamerpamu ¢opmaTupoBaHus <opt>. Bosppamiaer tekcr XML wnm kon ommuOKu.
[IpemycMoTpeHb! ciieayromuye omun (oOpMaTUPOBAHUS <opt>:

« 0x01 - mpepbIBaTh CTPOKY MEPEA OTKPHIBAIOIINM TEIOM;
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« 0x02 - mpepbIBaTh CTPOKY MOCJI€ OTKPHIBAIOIIIETO TETa;
« 0x04 - npepbIBaTh CTPOKY MOCIIE 3aKPHIBAIOIIETO TETA;
« 0x08 - mpepsIBaTh CTPOKY ITOCIIE TEKCTA;

« 0x10 - mpepbIBaTh CTPOKY MOCJIE UHCTPYKLINN;

+ Ox1E - npepsIBaTh CTPOKY MOCJE BCEX.

5.2. Cucrema (SYS)

OyHKIMHA 00BEKTA:
. string system( string cmd, bool noPipe = false); - OCyIIeCTBISIE€T BbI30B KOHCOJIBHBIX KOMaH]
<cmd> OC c Bo3BparoM pe3yibTaTa No KaHaimy. Ecnu <noPipe> yCTaHOBJICH TO BO3BpaIlaeTCs
KOJT BO3BpaTa BbI30Ba M BO3MOXKEH 3amyck nporpamMm B ¢one ("sleep 5 &"). DyHKIUSA OTKPHIBACT
IIMPOKHE BO3MOKHOCTH moib3oBarento OpenSCADA mnytéM BbI30Ba JIOOBIX CHCTEMHBIX
MpoTrpaMM, YTHIIUT M CKPHUIITOB, a TAKKe MOJIYYECHHS MOCPEICTBOM HHX JIOCTYNa K OTPOMHOMY
00BEMY cUCTEeMHBIX NaHHBIX. Hampumep komanga "ls -1" BepHET AeTanm3upoBaHHOE COAECPKUMOE
pabouei TUPEKTOPUH.
. int message( string cat, int level, string mess ); - HOPMUPOBAHHE CHCTEMHOI'O COOOIICHHS
<mess> ¢ Kateropueu <cat>, ypoBHeM <leve/>. OTpuuaTeNbHOE 3HaYCHHUE YPOBHS (OPMHUPYET
HapymeHus (Alarm).
- int messDebug( string cat, string mess ); int messinfo( string cat, string mess ), int
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 ); - (popMHpOBaHHE CUCTEMHOTO COOOIICHHS <mess™> C
KaTeropueu <cat> v COOTBETCTBYIOIINM YPOBHEM.

« XMLNodeObj XMLNode( string name = "" ); - co3nanue oObekTa y3nma XML ¢ umenem
<name>.
« string cntrReq( XMLNodeObj req, string stat = "" ); - 3anpoc uHTepdeiica ynpaBieHUs K

cucreme nocpeactBoM XML. OObIYHBIA 3ampoc 3ammchiBaeTcss B Buue <get path="/OPath/
%?2felem"/>. Ilpu yka3zaHUM CTaHIIUU OCYILECTBIISETCS 3aIPOC K BHEIIHEH CTaHIIUH.

//Get the station identifier

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

SYS.cntrReqg(req) ;

idSt = reqg.text();
- int time( int usec ); - BO3BpailaeT a0OCOJIOTHOE BpeMs B cekyHjaax oT 3mnoxu 1.1.1970 u
MUKPOCCKYHIaX, €CIIN <usec> yKa3aH.
- int localtime( int fullsec, int sec, int min, int hour, int mday, int month, int year, int wday, int
yday, int isdst ); - BO3BpaIllaeT MOJHYIO JaTy B CEKyH/ax (sec), MuHyTax (min), gacax (hour), mHsax
Mecsna (mday), mecsie (month), rone (year), nusax Hegenu (wday), nHAx B roay (yday) u nmpu3Hak
netHero BpemeHH (isdst), mcxomst u3 aOCONIOTHOTO BpEMEHHM B CeKyHHax <fullsec> ot smoxu
1.1.1970.
. string strftime( int sec, string form = "%Y-%m-%d %H:%M:%S" ); - llpeobpa3yet aOCOTOTHOE
BpeMsi <sec> B CTPOKy HykHoro Qopmara <form>. 3amuch (popmata coorBercTByeT POSIX-
¢byHkmuy strftime.
. int strptime( int str, string form = "%Y-%m-%d %H:%M:%S" ); - Bo3Bpamaer Bpems B
cekyHaax oT snoxu 1.1.1970, ucxons u3 CTpOKOBOM 3amMCH BPEMEHH <sf7>, B COOTBETCTBUHU C
yKa3aHHBIM madioHoM <form>. Hanpumep, maodmnony "%Y-%m-%d %H:%M:%S" coorBeTcTBYET
Bpems "2006-08-08 11:21:55". Onucanue ¢opmara mabdbioHa MOKHO TOJYYUTh U3 JOKYMEHTAIMH
Ha POSIX-dynkuuto "strptime".
- int cron( string cronreq, int base = (0 ); - Bo3Bpamiaer Bpems, CIUIaHHPOBaHHOE B (popmare
crannapta Cron <cronreq>, HauMHas OT 0a30BOTO BpeMEHU <base> WM OT TEKYIIETrO, €CIU
0a30BO€ HE YKa3aHo.
« string strFromCharCode( int charl, int char2, int char3, ... ); - Co3naHue CTPOKH U3 KOJOB
cumMBoJioB charl, char? ... charN.
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5.3. JIrooii 00bekT (TCntrNode) nepesa OpenSCADA (SYS.*)

OyHKIMH 00BEKTA:

«  TArrayObj nodeList(string grp = "", string path = ""); - IlonydeHue crnmckKa JOYEPHUX Y3JI0B
IUISL TPpyNIbl <grp> W y371a Mo nytu <path>. Ecnu <grp> mycta TO BO3BpAILIAOTCS Y3JIbI BCEX
rpym.

« TCntrNodeObj nodeAt(string path, string sep=""); - Ilonkmouenue x y3ny <path> B nepese
00bexkToB OpenSCADA. Ecnu ykas3pIiBaeTcs pa3fenurensb B <sep> TO MyTh oOpabaThIBaeTCs Kak
CTPOKa C Pa3JIeUTEIEM.

«  TCntrNodeObj nodePrev(); - llony4nts NpeaAbIAYIIHA, POTUTESILCKHMA, y3ell.

5.4. Honcucrema "be3onacHocTs' (SYS.Security)

Oynkuuu oowvekta mojacuctemsl (SYS.Security):

 int access(string user, int mode, string owner, string group, int access) - IlpoBepka mis
[IOJIB30BATENA <user> JOCTyNla K PECYpCy KOTOPBIM IPUHAUICKUT <owner> U <group> ¢
JIOCTYNIOM <access> ISl pexuM <mode>:

user - MOJIb30BATEJb IS IPOBEPKU JOCTYIIA;

mode - pexxum noctymna (4-R, 2-W, 1-X);

owner - BIIAJIEIIEL] pecypca;

group - TpyIIa pecypca;

access - pexum poctymna K pecypcy (RWXRWXRWX - 0777).

5.5. lToacucrema "B/1" (SYS.BD)

Oynkuuu oowvexta B/ (SYS.BD["TypeDB"]["DB"]):

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

{
var rec = "";
for( var i _fld = 0; i fld < DBTbl[i rw].length; i fld++ )
rec += DBTbl[i rw][i fld]+"\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 oowvekra Tadbmuims! (SYS.BD["TypeDB"]["DB"]["Table"]):
« XMLNodeObj fieldStruct(); - Ilomydenue cTpykTypsl Tabmmmpbl B Buae XML y3ma "field" c
nouepHuMHu yznamu-kosioHkamMu <Rowld type='real" len="10.2" key="1" def='""Default
value'>{Value}</Rowld>, rue:
- {Rowld} - ugentuduxatop KoI0HKY;
« {Value} - 3HaUeHUE KOJIOHKU;
« type - THI 3HAYEHUs KOJIOHKHU: Str - CTPOKa, int - 1enoe, real - BemecTBeHHOE U bool -
JIOTMYECKOE;
« len - pa3mep 3HaUEHUs KOJOHKH, B 3HAKAX;
- key - mpu3HaK TOro, 4TO KOJIOHKA SIBISETCS KJIIOUOM, U MOMCK OCYIIECTBISIETCS MO €T0
3HAYCHUIO;
« def - 3HAUYEHWE KOJOHKH 110 YMOJTYAHUIO.
. string fieldSeek(int row, XMLNodeObj fld); - 3anpoc mons <row> tabmunpsl. Ecnmmu mone
norydeHo To Bo3Bpamaetrcs "'1" unave "0". B cmyuae ommbku Bo3Bpamaercs "0:Error".
. string fieldGet(XMLNodeObj fld), - 3anpoc 3Hayenwuii nons. B caydae ommOku Bo3Bpamaercs

"0:Error".
req = SYS.XMLNode ("field");
reqg.childAdd ("user") .setAttr ("type", "str") .setAttr ("key","1") .setText ("root"

)
reqg.childAdd ("id") .setAttr ("type", "str") .setAttr ("key","1") .setText ("/Lang2C
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odeBase") ;
reqg.childAdd ("val") .setAttr ("type","str");
SYS.BD.MySQL.GenDB.SYS.fieldGet (req) ;
SYS.messDebug ("TEST DB","Value: "+req.childGet (2) .text());

e string fieldSet (XMLNodeObj fld), - YcTaHOBKa IIOJsd. B ciyyae ommrOKM BO3BpallaeTCH
"O:Error".

e string fieldDel (XMLNodeObj fld),; - YmaneHue mnoJjsa. B ciayuae oumbOKM BO3BpallaeTCsd
"O:Error".

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

Oynkiuu oobekTa koHTposuiepa (SYS.DAQ["Modul"]["Controller"]):
«  string name(), - UIMsI KOHTPOJLIEPA.
. string descr(); - onMCaHWe KOHTPOJUIEpa.
+ String status(); - cTaTyC KOHTPOJLIEpA.

Oyuknuu  o0bekTa  arpubyra mapamerpa  koutpowiepa  (SYS.DAQ["Modul"]["Controller"]
["Parameter"][" Attribute"]):
- ElTp get( int tm = 0, int utm = 0, bool sys = false ); - 3anpoc 3Ha4eHHUs aTpUOyTa Ha BpEeMs
<tm:utm> 1 IPU3HAKOM CHCTEMHOI'0 JOCTyNa <Sys>.
« bool set( ElTp val, int tm = 0, int utm = 0, bool sys = false ); - 3anuch 3HaueHus <va/> B
aTpuOyT ¢ METKOW BpeMeHH <{m.utm> U MPU3HAKOM CUCTEMHOIO JOCTymNa <sys>.
. string descr(); - onucanue aTpulyTa.
« int time(int utm), - BpeMs MOCJICITHETO 3HAYCHUS B CEKYHJIaX U MUKPOCEKYHIAX B <ufm>.
« int len(); - nuHA TIOJIA.
« int dec(); - pa3pelieHue s BeleCTBEHHOTO.
. int flg(), - bnaru mosns.
. string def(), - 3Ha4eHHE 110 YMOIYAHHIO.
- string values(), - CHICOK JOMYCTUMBIX 3HAUYECHUH WM JIHAIIa30H.
+ string selNames(), - CHICOK UMEH JAOMYCTUMBIX 3HAYCHHM.
. String reserve(); - pe3epBHOE CBOMCTBO 3HAUCHHUSI.

5.7. lloncucrema "Apxusbl" (SYS.Archive)

@OyHKIMH 00BEKTA MOICUCTEMBI:
«  Area messGet( int btm, int etm, string cat =, int lev = 0, string arch = ), - 3anpOC CUCTEMHBIX
cooOuieHuit 3a Bpems oT <btm> no <etm> I Kateropuum <cat>, ypoBHs <lev> M apXuBaTopa
<arch>.

5.8. Ilogcucrema "Tpauncnoprsl" (SYS.Transport)

Oynknun 00bekTa ucxoxsmero tpancmopra (SYS.Transport["Modul"]["OutTransp"]):
« string messlO( string mess, real timeOut = 1000 ); - oTnpaBka cooOLIeHUsI <mess™> uepe3
TPAHCIIOPT C TAUMayTOM OXXHUJaHUS <timeQut>.
rez=SYS.Transport.Serial.out ttyUSBO.messIO(SYS.strFromCharCode (0x4B,0x00,0x
37,0x40),0.2);
while (true)
{
trez = SYS.Transport.Serial.out ttyUSBO.messIO("");
if( !'trez.length ) break;
rez+=trez;
}
« int messIO( XMLNodeObj req, string prt ); - OTHpaBKa 3arpoca <req> K IPOTOKOIY <prt> 1
OCYIIIECTBJICHUS CEAHCa CBSI3U Yepe3 TPAHCIIOPT MOCPEACTBOM IIPOTOKOIIA.
req = SYS.XMLNode ("TCP") ;
req.setAttr ("id", "test") .setAttr ("regTm", 1) .setAttr ("node",1) .setAttr ("reqTr
y",2) .setText (SYS.strFromCharCode (0x03,0x00, 0x00, 0x00, 0x05)) ;
SYS.Transport.Sockets.out testModBus.messIO (req, "ModBus");
test = Special.FLibSYS.strDec4Bin (req.text());
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