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BBeaenmue.

JlaHHBI TOKYMEHT SBIAETCS OMNMCaHUEeM '"open source" TIPOEKTa CHCTEMbI HMEHYEMOU
"OpenSCADA". OpenSCADA mnpencraBnser coboir otkpeiTyio SCADA cucremy, MOCTPOSHHYIO IO
NPUHIAIIAM MOJIYJIBHOCTH, MHOTOIUIAT()OPMEHHOCTH ¥ MAaCIITAOMPYEMOCTH.

B kauecTBe MOIMTHKHM pa3pabOTKKM AAHHON cHCTEMbI BBIOpaHBI "open source" NpUHIMIMBL. Bribop
JAHHOW TIOJUTHKH OTPEJENIIeTCS HEOOXOAUMOCTBIO CO3JIaHUS OTKPBITOM, HAJEKHOW M OOIIETOCTYITHOM
SCADA cucremsl. JlaHHas TOJMTHKA MO3BOJIIET NMPHBJICYHh K pa3pabOTKe, TECTUPOBAHHIO, Pa3BUTHIO,
pacpOCTpaHEHHUIO U MCIIOIH30BAHHIO MPOIYKTa 3HAYUTEILHOE KOJMUYECTBO Pa3padOTIMKOB, YHTY3HACTOB
U JPYTHX 3aMHTEPECOBAHHBIX JIMI] C MUHUMH3AIIUEH U pacnpeneeHneM (PMHAHCOBBIX 3aTpart.

Cucrema OpenSCADA mnpennasHayeHa Juis cOopa, apXMBHPOBaHUs, BU3yalM3allMd HH(OpMAIUH,
BbIIAYU YIPABISIOMIMX BO3ACHCTBUNA, a TaKKe IPYIMX pPOJICTBEHHBIX ONEpalui, XapaKTEpHBIX IS
nosHopyHkoHanbHOH SCADA cuctembl. biarogapsi BRICOKOMY YpOBHIO aOCTPaKIIMU U MOJYJIBHOCTH
cUCcTeMa MOXKET HCIIOJIb30BaThCS BO MHOTUX CMEXHBIX 00JIACTSIX.

Cuctema OpenSCADA MOXKeT NPUMEHATHCS
 Ha MPOMBIIIIEHHBIX 00BbEKTax B kauecTBe nonHodyHkroHansHo SCADA cucremsr;
- BO BcTpanBaembix (embeded) cuctemax B KauecTBE cpeibl UCIIOJHEHHUS B TOM 4YHCIE BHYTPU
PLC (nmporpaMmMHpyeMBbIX JIOTHYECKUX KOHTpPOJLIepax);
« 7S TIOCTPOCHMS PpA3IMYHBIX MoJeled (TEeXHOJIOTMYECKHX, XHMHUYECKHX, (U3NIECKUX,
IEKTPUUYECKUX MPOLIECCOB);
- Ha TIEpCOHANBHBIX KOMIIBIOTEpAX, CepBepax M KiacTepax i cOopa, o00paboTKH,
MIPEICTAaBICHNS U apXUBAIMU HH()OPMAIHH O CUCTEME U €€ OKPY)KECHHH.

B xagectBe 6a30BOI (XOCTOBOIA) OMEPANMOHHON CHCTEMBI IS pa3padOTKU U UCIOJIB30BaHUs BhIOpaHa
OC Linux, KoTopast sIBISIETCS ONTUMAIBHBIM KOMIIPOMHACCOM B BOTIPOCAX:

+ HaaéxHoCTH (0oJbIIas 107 cepBepoB U KiacTepoB padoTaer Ha GNU/Linux);
+ TUOKOCTH/MAacIITaOUPyeMOCTH (BBUAY CBOEH OTKPBITOCTU M MOJIYJIBHOCTH IMO3BOJSIET CTPOUTH
perieHus mo Jo0bkie TpeOoBaHU);
« noctynHocTH (Onaromapst nunen3un GPL sBisieTcss MONHOCTBIO CBOOOJHOM CHUCTEMOM, a MpH
BBICOKOM KBaJIM(PMKALIMU 10JIb30BATENS U OECIUIaTHOM);
+  TOMYJSPHOCTH, Pa3BUTOCTH, MOIICPIKKE, PACTIPOCTPAHEHHOCTH (CUCTEMa aKTUBHO Pa3BHBACTCS
MHOECTBOM JHTY3MACTOB, (PUPM U roCyIapCTBEHHBIMH YUPEXKJACHUSIMH BO BCEM MHUpE, TOIy4aeT
BCE OOJIBIIYIO TIOICPIKKY Ha MOJIb30BATEILCKOM U KOPIIOPATUBHOM PBIHKE, aKTHBHO BHEIIPSICTCS B
TOCyIapCTBEHHBIE CTPYKTYPBI PA3IUYHBIX CTPaH).

[TockonpKy MPOEKT pa3padaThIBaCTCS W PEATH3YETCs M0 MPHUHIIMIIAM MHOTOILIAT(HOPMEHHOCTH, TO HE
COCTaBIISIET MPOOIEMBI MOPTUPOBATH ero Ha apyrue OC, uTo B JalTbHEHUIIEM U ITIAHUPYETCS.

Cepz[ueM CUCTCMBbI ABJIKICTCA MOIAYJIBHOC AOpO. MU B 3aBUCHMMOCTH OT TOr0, KakKue MOoAayJIir
MOJIKJTFOYEHBI, CUCTEMAa MOXKET BBICTYNATh KaK B POJIU Pa3IMYHBIX CEPBEPOB, TaK U B POJIM Pa3HOOOPA3HBIX
KJIMEHTOB, a TaKKe COBMEUIaTh 3TH (DYHKIMHM B OJHOM IMporpamme. DTO TO3BOJISIET pEaM30BBIBATH
KIIMEHT-cepBepHYI0 apxuTekTypy SCADA cuctembl Ha 0a3e OgHMX M TeX K€ KOMIIOHEHTOB/MOIYJEH,
SKOHOMSI TpH STOM MAIIMHHYIO TMaMsTh, JHUCKOBOE IPOCTPAHCTBO, a TaKXKe ILIEHHOE BpeMs
MIPOTPaAaMMHUCTOB.

CepBepHble KOH(MUTYpaIM CUCTEMBI MpeaHa3HAUYeHbI sl cOopa, 00pabOTKH, BhIAYM BO3ICHCTBHIA,
apXUBUPOBAHMS, TPOTOKOJIUPOBAHUS UHPOPMALIUU OT PA3TMUHBIX UCTOUHUKOB, & TAKXKE MPEAOCTABIICHUS
sto mHpopmanuu kimeHtam (U, GUI, TUI ...). MoaynpHas apXWTEKTypa IO3BOJSET PACIIUPATH
(GYHKIIMOHATBHOCTE CEpBepa 0€3 ero meperpysKu.

Knuentckue koHdurypanum MOTYT CTPOUTHCS HAa OCHOBE pa3lMYHBIX TIpaduyeckux OHOIMOTEK
(GUI/TUI ToolKits), kak HUCIIONB3Ys SIAPO MpOrpamMMbl U ero Moayiu (myTém nobasienus k Hemy Ul-user
interface MOyJis), TaK U B KAYECTBE CAMOCTOSITEIILHOTO MPUiIoKeHus, nmoakiouas sapo OpenSCADA kax
OMOTHNOTEKY.

Bo3MokHOCTh THOKOW KOH(UIYpallud CHUCTEMBI TO3BOJIAET CTPOHMTH PEIICHHUs MOJ KOHKPETHBIC
TpeOOBaHU HAIEKHOCTH, (PYHKIIMOHAIBHOCTH U pa3Mepbl CUCTEMBI.



1. ®yHKIMH CHCTEMBI.
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Puc. 1. biounas cxema cucremsl OpenSCADA

1.1. Moay/JbHOCTb.

s mpumanus TMOKOCTH W BBICOKOM cTeneHn macmradbupyemoctu cucrema OpenSCADA moctpoena
M0 MOAYJIBHOMY MPUHIMMIY. TecHas WHTEerpaus MOIyJei ¢ SIpoM yaydliaeT CTaOMIbHOCTh CUCTEMBI B
1esnoM, Osiarogapsi HOBTOPHOMY HCHOJIb30BAaHUIO OTJIAXKEHHOro Koja. OJHaKo cam Ipouecc pa3paboTKu
coOctBeHHoro koma moxayieit OpenSCADA HakmaaeiBaeT OONBIIYI0 OTBETCTBEHHOCTb, BO3MOKHBIE
OIIMOKM BBOJAT 3JEMEHT HECTAa0WJIBHOCTHM B CHCTEMY. BO3MOXHOCTBH CO3JaHHUS paclpeneaeéHHbIX
KOH(UTYpalHii CIIIaKUBAET 3Ty OMACHOCTb.

Monynu cucrembl OpenSCADA XpaHsTcs B AMHaMH4YecKuX OmbOmmorekax. Kaxkmas nuHammueckas
OuOIMOTEKa MOMKET COJep’KaTh MHOXKECTBO MOAYJEW pa3iauyHoro tuma. HamoigHeHHe ITuHAMHYECKHX
OubIMoTeK MOIYJISIMH ompeaessercs (YyHKIMOHAIbHON CBSI3HOCTbIO caMUX Moayiel. JnHamuueckue
OMOIMOTEKN OIYCKAIOT TOPSYYI0 3aMEHY, YTO MO3BOJISET B Mporecce PyHKIIMOHUPOBAHKS TIPOU3BOTUTH
OOHOBJICHME OT/AEIbHBIX YacTed cucTteMbl. MeToa XpaHeHUs KoAa MOAyled B JAMHAMHUYECKUX
Ooubnmorexax sBisiercss OCHOBHBIM Juis cucteMbl OpenSCADA, TOCKONBKY —MOIJIEpPKUBACTCS
NPaKTUYECKH BCEMM COBPEMEHHBIMU onepanuoHHbIMU cucTteMaMu(OC). OnHaKko 3TO HE MCKIIHOYaeT
BO3MOYKHOCTH pa3pabdOTKU APYTHX METOA0B XpaHEHUs KOJia MOAYyJIEH.

Ha ocHoBe monyeit peanu3oBansl cienytomue Gpynknuonanbabie yactu cucteMbl OpenSCADA:
« 0a3sl JaHHBIX;
+ apxuBbl (COOOIIEHUI U 3HAUEHUI);
+ MPOTOKOJIbI KOMMYHUKAIIMOHHBIX UHTEP(EICOB;
+  KOMMYHHKAIIMOHHBIC HHTEP(EICHI, TPAHCTIOPTHL;
+  WCTOYHHKH JAHHBIX U COOp JTAaHHBIX;
- untepdeiicel monp3oBatens (GUI, TUIL, WebGUI, speach, signal ... .);
*  JIOTIOJIHUTEIIBHBIC MOJYJIH, CIICIIHATbHBIC.

YupapieHue MOIYJISIMH OCYIICCTBISACTCS IOACHCTEMON «YTpaBlIeHHEe MOAYJIAMH». OYHKIHSIMH
MOJICUCTEMBI SIBJISICTCS: TOIKIIOYCHNE, OTKIIOYCHNE, OOHOBJICHHE MOJYJICH, a TaKXKe JAPYrue Omeparu,
CBSI3aHHBIE C MOJIYJIIMH ¥ OMOIMOTeKaMU MOIYJICH.



1.2. [loacucremsl.

ApxutektypHo cuctema OpenSCADA nenutcs Ha moacucteMbl. [loacuctemMbl MOTYT OBITH ABYX
TUTIOB: OOBIYHBIE M MOIYJIbHbIE. MOIyIbHBIE MOJCUCTEMBI O0JANAl0T CBOWCTBOM PaCIIMPEHUS
nocpencTBoM Mopayien. Kaxkmas momynbpHas MOACHUCTEMa MOXET COJEpPKaTh MHOXKECTBO MOJYJIBHBIX
o0wvekToB. Hampumep, MoaynbHas mojacuctema «basbl JaHHBIX» COACPKHUT MOIYJIbHbIE OOBEKTHI THUIIOB
0a3 gaHHBIX. MOYIbHBINA OOBEKT SBISETCS KOPHEM BHYTPH MOJIYJIS.

Bcero cucrema OpenSCADA coaepkut 9 nmojcucteM U3 HUX 7 TOACUCTEM SIBIISIFOTCS MOJYJIbHBIMU. 9
noacucreM cucteMbl OpenSCADA sBinsitoTcsi 6a30BBIMH U NMPUCYTCTBYIOT B J1000i KoH(urypanuu. K
cucKy 9 moxacucteM MOTryT 100aBISATHCS HOBBIE MOJCUCTEMBI MOcpeAcTBOM Moxaynei. [loacucremsr
cuctemsl OpenSCADA:

«  ApxuBbl (MOAYJIbHAS).

+ baswl nanHBIX (MOAYNIBHAS).

- besonacHOCTb.

«  HHurepdeiicel mosp3oBaTes (MOIyIbHAS).
+  VYipasieHue MOAYISAMU.

- COop naHHBIX (MOJyJIbHASA).

+  TpaHcropTHBIE MPOTOKOIBI (MOAYJIbHAS).
+ CrneuunanbHble (MOIYyIbHAs).

+ Tpancmoptsl (MoayIbHAsN).

1.3. PLC u apyrue ucrounuku nuHiamudecknx gannubix. [loacucrema "Coop nannbix".

Jis obecnieueHus] MOJNEPKKA HMCTOYHMKOB JMHAMHMYECKHX JaHHBIX, Oyap To PLC-xoHTpomepsl,
mwiatel YCO, BUpPTyaldbHbIE HCTOYHUKA U T.J., IpeAHa3HadeHa mojcuctema «Coop maHHeix». B GpyHkImn
STOM TMOJCUCTEMBI BXOIUT NPEIOCTABICHUE IIOJYUYEHHBIX JAHHBIX B CTPYKTYPUPOBAHHOM BHJIE U
oOecrnieueHye yrnpaBieHUs 3STUMU JaHHBIMU, HallpUMep, MOAU(UKALIUS JaHHbIX.

[Toncucrema «COOp AaHHBIX» ABISAETCS MOAYJIBHON U, KaK CIEACTBHE, COACPKHUT MOIYJIbHbIE 00BEKTHI
TUTOB HMCTOYHUKOB JMHAMUYECKHUX NaHHbIX. Hampumep, Ha oktsa0pp 2007r, cucrema OpenSCADA
MOJJICPKUBAET CIECAYIOLINE TUIIBI HCTOYHUKOB JIaHHBIX:

- Ilnatel cOopa nanubix ot "Diamond systems".

« COop mannbIx onepannoHHou cuctemsl (OC).

+  DBJIOYHBIN BEIYUCIUTEND.

- Brruucnourens Ha Java-noio0HOM sI3bIKE.

« Tpancroptép nmanubix mojcucteMbl "COop nmaHHbIX" oT omHoW OpenSCADA craHmmm K
JIPYTOH.

+ JlocTym K JIOTHYECKUM KOHTPOJUIEpaM MmocpeacTBoM npoTtokoia "ModBUS".

 COop DaHHBIX CETEBBIX YCTPOMCTB MOCPEACTBOM IpoTokoia SNMP.

 Hcrounuk naHHbIx gorudeckoro ypoBHs cucteMbl OpenSCADA.

+ JlocTynl K BBICOKOMHTEIUIEKTYaJbHBIM JIOTUYECKMM KOHTPOJIIEpAM IOCPEACTBOM IPOTOKOJIA
MPI 1 xommyHnukannoraoro npoueccopa CIFS0PB, ¢upmer Hilscher GMBH.

Kaxnplii TN HMCTOYHHMKA BBINIOJHEH B BHUAC OTICIBHOTO MOJIYJS, KOTOPBIA MOXET OBITh
HOILKJHO‘-IGH/ OTKJIFOYCH. Ka)i(llblﬁ THII HCTOYHHKA MOKET COACPIKATh OTACIIbHBIC HUCTOYHUKU
(KOHTpOJLIEPHI).

OTnenbHO B3ATHII KOHTPOJUIEP MOXKET COAEpXkKaTb IapaMeTpbl ONPENEIEHHBIX MOJYJIEM THIIOB.
Hanpumep, nmapaMerpbl aHajioroBOro THIIA; OCHOBHOM HH(pOpManuel, KOTOPYIO OHHM MPEJOCTaBIsET,
ABIIETCS 3HAUEHHUE IIEJIOr0 WM BellecTBeHHoro Tuma. CTpyKTypHO MapaMmerp MpeacTaBiseT coOoii
CIHMCOK aTpuOyTOB, KOTOpPBIE U COJAEpKAT AaHHBIC. ATpUOYTHI MOTYT OBITH YeTHIPEX O0a30BBIX THIIOB:
CUMBOJIbHAS CTPOKA(TEKCT), 11€J10€, BEIIECTBEHHOE U JIOTUUECKHM THIIL.

CTpyKTYypbl KOHTPOJIJIEPOB, MAapaMETPOB U MX THUIIOB cojepxarcs B mojcucreme "COop AaHHBIX', a
00BEKTHI MOYJIEH BBIIOJIHAIOT UX 3alI0JHEHUE B COOTBETCTBUU C COOCTBEHHON CHEUPHUKOI.

VcTouyHUK MUHAMUYECKHX NaHHBIX MOXXET OBITh YHANEHHBIM, T.e. OBITH MOAKIIOYEH Ha YAaNEHHOM
cucremMe OpenSCADA. [Ins cBsI3M ¢ TaKUMH MCTOYHUKAMH JIAHHBIX HCIIOJIB3YETCSl TPAHCIIOPTHBIA THIT
KoHTpoiiepoB (Transporter). DyHKIMEHl MaHHOTO THMA MCTOYHMKA JAHHBIX SIBIISETCS OTpakKeHUE
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HMCTOYHUKOB JaHHbIX ynanéHHo OpenSCADA ctanuuu Ha JJOKaJIbHYIO CTaHIHUIO.

1.4. ba3sl nanubix. [Hoacucrema "basbl jannbrx"

Jlnst XpaHeHHMsST JaHHBIX CHCTEMBI TIOBCEMECTHO HCHONB3yroTcs 0a3pl manHbiX (BJ]). B memsx
CHUCTEMaTH3aIlii JIOCTyNa W ympaBieHus Oa3zamu maHHBIX B cuctemMe OpenSCADA mnpemycmoTpeHa
noncuctema "basel nmanubIxX". Jlns oOecmeuenuss mnogaepxkku pasnuuHbix  BJI/CYBJl moncuctema
BBITIOJIHEHA MOTYJIbHOM.

B ponu MoaynbHBIX 0OBEKTOB, COACpIKAITUXCS B mojacucTeMme, BoicTymaeT Tunl bJI/CYB/I, T.e. Moayin
nojicuctembl «basbl TaHHBIX)» MPAKTHYECKU COACPKUT PeaTu3alfio IOCTyIa K onpeaenéHHomy tuiy b1,
Hamnpumep, moxynu: DBF, MySQL, SQLite.

Oo6wexT Tina bJ/I/CYB/I B cBOIO ouepeib COEPKUT CIIUCOK 00BEKTOB OTAeNIbHBIX b/l nannoro Ttuma, a
00bexT B/l conepxkut cnucok 00beKTOB TaOIMI, KOTOPBIE U COJIEPKAT JaHHbIE B TAOIMYHON popme.

ITpakTuecku Bce nanuble cucreMbl OpenSCADA xpansarcs B To win uHod BJI. MHCTpyMeHTapuii
CUCTEMBI II03BOJISIET JIETKO IEPEHOCHUTh JaHHble M3 ojnHoro tuma b/l B apyroi, u, Kak CIEICTBUE,
onTuManbHO ToaOupath TN bJl mom koHkperHyro o6nacte npumeHeHus cuctembl OpenSCADA.
[Tepenoc nndopmaru ¢ ogHoit B/ B Apyryio MoxeT ObITh BBINOJIHEH ABYMs criocobamu. [lepBsiit - 310
u3MeHeHue aapeca paboueit b/l u coxpaneHue Bcell ccTeMbl Ha He€, BTOPOM - 3TO MpsIMOE KOIMPOBAHUE
uHpopmauuu mexay bJl. Kpome konupoBanus nmoauepskuBaeTcss U QYHKUUS OPSIMOTO pedaKTHUPOBAHUS
coaepxumoro tabnui bJI.

Jns  opraHuzanuy  [EHTPAJIM30BAHHOTO JIOCTyINAa paclpenesiéHHOM cuctembl K eauHoil  BJl
npeaycMaTpuBaroTcs Ba criocoba. IlepBriit 310 mcnonszoBanue ceteBbix CYBJI, nampumep, MySQL.
BTtopoii crioco6 3To mcnosib30BaHUE TpaHCIOPTHOro Thmna bJ[ Ha JoKadbHBIX CHUCTEMax IS JTOCTyIa K
onHoit nentpanbHoit B/l (Ilnanupyercs.). @ynkuuei TpancniopTHoit b/l siBisieTcst mepecklika 3armpocoB K
b/l na ynanéunyio OpenSCADA cucremy.

JlaHHBIE MOTYT XpaHHMTbCSA TaKke B KOH(UrypalMOHHOM ¢ailne cucrembl. Peann3zoBaH MexaHU3M
MOJTHOTO OTpakeHUs: CTpyKTypbl BJl Ha cTpykTypy KoH(purypaumonnoro caiina. T.e. craHmapTHYIO
KOH(UIypalnuo MOXHO pa3MeliaTb B KOHQUrypanuuoHHoM ¢aiine. CyTb TaKOro ME€XaHHW3Ma B TOM, 4YTO
JNaHHbIE CHUCTEMBbl [0 YMOJYaHWIO, Hampumep, mnpu crapre ©0e3 b/l MoxHO onMchiBaTh B
KoHuUrypauroHHoMm ¢aiie. B nanpHeiimeM 3ty ganHble Moryt nepeonpeaensatees B b/, Kpome storo
JUId CIy4aeB HEBO3MOXKHOCTH 3amycka Kakoil snmbo BJ] BooOiie MOXXHO BCe JaHHBIE XpaHUTh B
KOH(UrypaloHHOM (aiine.

Jns noctynma k 0a3aM JaHHBIX HCIONB3YyeTcs MexaHu3M peructpanuu bJl. 3apeructpupoBaHHBIEC B
cucreme b/l moctynusl Bcem noacuctemam cuctembl OpenSCADA ¥ MOTYT UCTIONB30BAThCS B UX padoTe.
bnarogapss 3ToMy MeXaHU3MY MOXHO OOECIEeUUTh pacHpelesiéHOCTh XpaHeHHs NaHHbIX. Hampumep,
pasnnyHble OMOJIMOTEKHM MOTYT XPaHUTBCS M PACHPOCTPAHATHCA HE3aBHCHMO, a MOJAKIIOYECHUE
OoubnMoTeKn OYIET 3aKII0YaThCs B IPOCTOM perucrpauuu HyxkHoi b/1.

B nanbueiimem mnanupyetcs peanusanus Ayonupoanus b/l myTém cBsi3bIBaHMs 3apETUCTPUPOBAHHBIX
BJI. DTOT MexaHW3M MO3BOJIUT 3HAYUTEIHHO MOBBICUTH HAA&KHOCTH cucTteMbl OpenSCADA B menom
nyTéM pe3epBUPOBAaHUS MeXaHU3Ma XpaHeHus AaHHbIX. (ILlnanupyercs.)

1.5. ApxuBsl. Iloacucrema " Apxussbi''.

Jlrobass SCADA cuctemMa mpenocTaBiseT BO3MOXHOCTh apXMBHPOBAHUS COOpAaHHBIX JaHHBIX, T.C.
(dbopMUpOBaHNE UCTOPUU U3MEHEHUS (AMHAMUKH) MPOLIECCOB. APXUBBI YCIIOBHO MOKHO pa3J/IeIUTh HA JIBa
THUIA: apXUBBI COOOLICHUN U apXUBbI 3HAYCHU.

OCOOCHHOCTBIO apXHWBOB COOOIEHHH SIBISIETCS TO, YTO ApXMBHPYIOTCS TaK Ha3bIBa€MbIE COOBITHSI.
XapakTepHbIM NPU3HAKOM COOBITUSl SBJISETCS BpeMs BO3HHUKHOBEHHUS 3TOr0 COOBITHSA. ApPXUBBI
COOOLICHUH OOBIYHO MCTIONB3YIOTCS JUIS apXMBUPOBAaHUS COOOLICHWN B CHUCTEME, T.C. BEIECHHE JIOTOB U
IPOTOKOJIOB. B 3aBUCHMMOCTH OT HMCTOYHHMKA COOOLIEHUS MOTYT KJIacCU(UIMPOBATHCA MO Pa3IUYHBIM
kputepusM. Hampumep, 3T0 MOryT OBITh HPOTOKOJBI aBAapUHHBIX CUTYAIMid, MPOTOKOJBI JeHCTBUI
OIIepaToOpOB, IPOTOKOJIbI COOEB CBSI3U U JIp.
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OCOOCHHOCTBIO apXWBOB 3HAYCHHH SBJISETCS WX TEPUOJUYHOCTb, ONpeaessieMas MPOMEXYTKOM
BPEMEHM MEXKIY ABYMsI CMEKHBIMM 3HAUEHUSMU. ApXUBBI 3HAUEHUI MPUMEHSIOTCS Il apXUBUPOBAHMS
HCTOPHUH HETIPEPBIBHBIX NpoleccoB. I1ockonbKy nmponecc HenpephIBHBIN, TO U apXUBUPOBATH €0 MOXKHO
TOJIbKO MYTEM BBEICHMSI MOHITHS KBAHTOBAHUS OINPOCA 3HAYEHUH, MOCKOJIbKY HMHA4Y€ Mbl IOJy4aeM
apXuBbl OECKOHEUHBIX pa3MEpOB, BBHUAY HENPEPHIBHOCTU CaMOW MPHUPOILI mporecca. Kpome storo
MPAKTUYECKH MBI MOXEM II0y4aTh 3HAYCHHS C TIEPHOJOM OTPAaHUYEHHBIM CaMHMH HWCTOYHHKAMU
JAHHBIX. HaHpI/IMep, JOBOJIBHO KAYCCTBCHHBIC NICTOYHUKU JAaHHBIX B HpOMBIH_UIeHHOCTI/I pCI[KO ITIO3BOJIAKOT
MoJTy4aTh JaHHble ¢ dactoTo Oosiee 1 kl'm. UM »To Ge3 yuéra camMux AAaTUYMKOB MMEIONIUX €IIE MEHEee
KAueCTBEHHbIEC XapaKTEPUCTHKHU.

Hns pemeHus 3amad apXMBHpPOBaHUS TMOTOKOB naHHBIX B cuctemMe OpenSCADA mnpemycmorpeHa
nonacuctema "Apxusbl". [Toacucrema "ApXxuBbl" MO3BOJSET BECTH KaK apXUBHI COOOIIEHUI, TaK U apXHUBBI
3HaueHuil. Iloacucrema "ApxuBbl" sBisieTcs MOAYJIbHOW. MOAYJIBHBIM OOBEKTOM, COJEpKAIIUMCSA B
nojacucremMe "ApXHBBI', BBICTYIAeT THI apXwBaTopa. TN apXwBaTopa OMPENEIseT CIOco0 XpaHCHHs
JMaHHBIX, T.e. xpanunume (daitmoBas cuctema, CYBJI, cets u T1.1.). Kaxnmelii Moayns MOACHCTEMBI
"ApXuBbl" MOXET peaqu30BbIBaTh KaK apXUBUPOBAHHE COOOIIEHMI, TaK U apXWBHUPOBAHHME 3HAUECHUU.
[Toncucrema "ApxXuBbI' MOXKET COJAEpkKaTb MHOMKECTBO AapXHUBOB, OOCIY>KHMBAaEMbIX Ppa3IMYHBIMU
MOJYJISIMU TTOICUCTEMBI.

Coobmenne B cucteMe OpenSCADA xapakrepusyeTcs JaTOW, YPOBHEM Ba)KHOCTH, KaTeropuend u
TEKCTOM cooOmieHus. Jlata cooOmmeHus: yka3bpIBaeT Ha BpeMs CO3/1aHUsl COOOIIEHUsI. YPOBEHb BaKHOCTU
yKa3bIBa€T Ha CTENEHb BaXXHOCTU coolOmieHus. Kareropus omnpenenser ajapec WM YCIOBHBIN
UJICHTU(PHUKATOP HCTOYHHMKA co0OmeHns. OObIYHO, KaTeropusi COAEPKUT MOJHBIM MyTh K HCTOYHHUKY
coo01eHus B cucteme. TekcT cooO1IeHusi, COOCTBEHHO, U HECET CMBICIOBYIO HAarpy3Ky COOOIIEHUS.

B npornecce apxuBupoBaHus cOOOIIEHUs MPOMycKaTcs yepe3 punbtp. OunbTp paboTaeT mo ypoBHIO
B2XHOCTH U KaTETOPUU COOOIIEHUs. Y POBEHb COOOIICHHS B (DUIBTPE YKA3BIBAET, YTO HYXKHO MPOIYCKATh
COOOIlIeHUsI C yKa3aHHBIM WM 00Jee BBICOKMM yYPOBHEM BaKHOCTU. {151 puiabTpoBaHuUs MO KaTeropuu
MPUMEHSIOTCS MIA0IOHBI, KOTOPBIE OMPEICNAIOT KaKUue COOOIIEHUS Mpomyckath. Kakelii apXuBaTop
COJIEP’)KUT COOCTBEHHBbIE HacTpoilku ¢uiabTpa. CrenoBaTeIbHO MOXHO JIETKO CO3/aBaTh pa3jHyYHbIE
CHEIMATM3UPOBAHHBIC aPXUBATOPHI AJIsl apXuBa cooOIenuii. Harmpumep, apxuBaTopbl COOOIIEHUI MOKHO
CIIELMAJIU3UPOBATh HA:

- JIOTH, JUIS XpaHEHUs OTIaJ0YHON HHPOpMAIUH U Ipyroi paboueit mHGOpMaIuu cepBepa;
*  pa3IUYHbIC IPOTOKOJIBI (MPOTOKOJ ACUCTBUI KIIMEHTOB, MPOTOKOJI HAPYIICHUN U UCKIIFOUCHUH,
MIPOTOKOJ COOBITHHA ... ).

ApxuB 3HaueHuii B cucrteme OpenSCADA BbicTynaeT Kak HE3aBUCHUMBIM KOMIIOHEHT, KOTOPBII
BKJIIOYaeT Oydep, oOpabaTeiBacMblil apxuBaTopaMu. OCHOBHBIM MapaMETPOM apXuBa 3HAYCHUS SIBIISCTCS
UCTOYHUK JIaHHBIX. B pONM HMCTOYHMKA JaHHBIX MOTYT BBICTYNAaTh aTpUOYThl MapaMeTPOB CUCTEMBI
OpenSCADA, a Takxke Jpyrue BHEIIHME MCTOYHMKM JaHHBIX (TacCUBHBIM pexum). [Ipyrumu
HMCTOYHMKAMHU JaHHBIX MOTYT OBbITh ceTeBblie apxuBatopbl ymanéHHbix OpenSCADA cucrtem, cpena
nporpammupoBanus cuctemsl OpenSCADA u np.

KiroueBbIM KOMIIOHEHTOM apXMBHPOBAHUS 3HAYEHHI HEMPEPHIBHBIX IPOLIECCOB SBIsETCS Oydep
3HayeHW. bydep 3HaueHMI NpeqHA3HAYEH I MPOMEKYTOYHOTO XPAaHEHHS MacCHBa 3HAYCHUH,
MOJIyYEHHBIX C ONpeAeIEHHON NEPUOANYHOCThIO (KBAaHTOM BpeMeHH). bydep 3HaueHnii ncnosb3yeTcs: Kak
JUIE HETIOCPEJICTBEHHOTO XpaHEHHs OOJBIIMX MAaCCUBOB 3HAYCHWH B apXvBax 3HAYCHHN Kak Tepeln
HETIOCPEICTBEHHBIM «COpOCOM» Ha (PU3UYECKHE HOCUTEIH, TaK U JUISl MAHUITYJISAUN C KaJpaMy 3HAYCHHIA,
T.€. B QYHKIMSIX IMOKAIPOBOTO 3aIlpoca 3HAYCHUH U X MOMEIIeHUs B Oydepa apXuBOB.

s opraHu3anuy BBIJEICHHBIX apXMBAaTOPOB B PACHPEIEIEHHBIX CHCTEMAaX MOXHO HCIIOIb30BATh
TpaHcnopTHbIM Tun apxuBatopa (Ilmanupyercs.). @yHkuueld TPaHCIOPTHOIO THUIA ApXUBATOpa SIBISETCS
OTpakKCHHE YJAIEHHOTO LICHTPAJILHOIO apXUBaTOpa Ha JIOKAJIbHOW cucteMme. Kak ciencTBue apXuBaTOphI
TPAaHCIOPTHOI'O THUIIA BBINIOJHIKT IIEpelady AAHHBIX MEXAY JOKaJIbHOM CHCTEMOM U apXMBaTOPOM
yIan€HHON CUCTEMBI, CKPbIBas OT MOJACHCTEM JIOKAJIbHOW CUCTEMBI PEANIbHYIO IIPUPOLY apXUBATOPA.

1.6. Kommynukanuu. [Toacucremsl "Tpancnoprsl" u "TpancnopTHbie NPoTOKOJIBI" .

[Tockonbky cuctema OpenSCADA 3akmajgbpiBaeTcsi Kak BBICOKO-MaciiTaOupyemas cHCTEMa, TO
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HOJ/IEP’)KKa KOMMYHHUKAIMH JOJDKHA OBITh JOCTaTO4YHO rMOKOM. [l yOBIETBOPEHUSI BBICOKOW CTENEHU
ruOkoctn kKoMMmyHuKanuu B cucteMe OpenSCADA peanusoBanbl B mojcucreMax "TpaHcmoptel" u
"TpaHCnIOPTHBIE IPOTOKOJIBI", KOTOPBIE ABJISIFOTCS MOAYJIbHBIMHU.

[Toncucrema «TpaHcnopTh» MpeaHa3HAuYEHA Uil OOMEHAa HECTPYKTYPHUPOBAHHBIMU JAaHHBIMH MEXKIY
cuctemoii OpenSCADA u BHemHMMM cucTeMamMH. B poin BHEMIHMX CHCTEM MOTYT BBICTYNATh U
yaanéuueie OpenSCADA cuctemsl. [long HeCTpyKTypUpOBaHHBIMH JA@HHBIMM ITOHMMAETCSd MAaCCHUB
CHUMBOJIOB OIpEeAEIEHHON JUIMHBI. MOYIbHBIM 00BEKTOM, CoAepkKaluMes B noacucreMe « TpancnopTs»,
BBICTYIIACT TUII TPAHCIOPTA. THI TpaHCIOPTA ONpPEAEIAeT MEXaHW3M Iepeladyd HECTPYKTYPHUPOBAHHBIX
naHHbIX. Harmpumep, 3To MOTYT OBITH:

- coketsl (TCP/UDP/UNIX);
 KaHaJbl;
 pazzensieMas IaMsTh.

[Toncucrema "TpaHcnopThl" BKIFOYAET MOIACPKKY BXOASIINX U UCXOIAIIUMX TPAHCIIOPTOB. Bxoasuit
TPAHCIIOPT TpeIHA3HA4YeH ISl OOCTY)KMBaHWS BHEIIHMX 3alPOCOB M OTIPaBKHU OTBETOB. Mcxomsiuit
TpaHCTIOPT, HA0OOPOT, MPETHA3HAYCH JUIsl OTIPABKH COOOIIEHNUN W OXuaaHus orBeTa. CienoBaTeiabHO,
BXOJIAIINI TPAHCTIOPT COJAEPKUT KOH(PUTYPALIMIO JAHHON CTaHIIMK KaK CepBEpa, a UCXOIAIINIA TPAHCTIOPT
COJICP)KUAT KOH(PUTypaIuio yIaI€HHOTO cepBepa. Moayns moacucteMbl "TpaHCHOpTH" peamsyeT
MO/IEPIKKY KaK BXOJISAIIETO, TaK U UCXOIAIIETO TPAHCIIOPTOB.

IToncucrema "TpaHclOpTHBIE TNPOTOKOJBI" IpEAHAa3HAY€Ha I CTPYKTYypU3allUM  JaHHBIX,
noiaydyeHHsIX OT mnoxacucteMbl "Tpancmoptel”". Ilo cytu, moacucrema "TpaHCmOpTHBIE MTPOTOKOJBI"
ABIISIETCSA TPOJOJDKEHHEM MojcucTeMbl "TpaHcropThl" U BBIMOMHAET (DYHKIMU MPOBEPKU CTPYKTYPHI U
LEJIOCTHOCTH TOJYYEHHBIX JaHHBIX. Tak, i1 yKa3aHUS IPOTOKOJAa, B CBA3KE C KOTOPBIM JIOJIKEH
paboTaTh TPAHCIOPT, MPEAYCMOTPEHO CHENHaTbHOE KOH(PUTYpAlMOHHOE ToJie. MOAYIbHBIM 0OBEKTOM,
conepxkauumest B nozacucreMe "IIpoTokonsl"”, sBisercss cam mpoTokoi. Hampumep, TpaHCHOPTHBIMU
MIPOTOKOJIAMH MOTYT OBITh:

- HTTP (Hyper Text Transfer Protocol);
 SelfSystem (OpenSCADA cucTteMHBIH TPOTOKOM).

[TonHyI0 IEMoYKyY CBSA3M MOXHO 3aIMCaTh CISAYIOIIUM 00pa3oM:
+  coOOIICHUE MepeaéTcs B TPAHCIIOPT;
«  TpaHCHOpPT mepenar COOOIICHHE CBSI3aHHOMY C HUM TPOTOKOJY MyTEM CO3MaHUs HOBOTO
00BEKTa MPOTOKOIIA;
+  MPOTOKOJI MPOBEPSET LEIOCTHOCTD JaHHbIX;
+ ©CIIM MPHIUIA BCE JaHHBIC, TO COOOLIMTh TPAHCIIOPTY O MPEKPAICHUH OXKUIAHUS TaHHBIX U
nepeaaTh €My OTBET MHA4YE€ COOOIINTh, YTO HYXKHO OKUJIATh elIt;
+  TPAHCIOPT, MOJYYHB MOATBEPKACHHE, OTCHUIACT OTBET U YAAISIET OOBEKT MPOTOKOJIA;
* C€CJIM NOATBCPKACHHA HCET, TO TPAHCHOPT MPOAODKACT OXUAAHUC OAHHBIX, U B ClIydac HUX
MOCTYIUICHUS TIepeIaéT UX COXPaHEHHOMY 00BEKTY MTPOTOKOJIA.

[Toanep:kuBarOTCs MPOTOKOJBI U JUISI UCXOAIIUX TpaHCHOPTOB. Mcxoasumii mpoTokon Oepér Ha ceOs
GyHKIMIO OOIIEHHS C TPAaHCHOPTOM U pPeaU3alUi0 OCOOEHHOCTEH MpoTokosa. BHyTpeHHSs cTOpoHa
JIOCTyINa K TPOTOKOIY peaau3yeTcsi MOTOKOBBIM 00pa3oM ¢ COOCTBEHHOH CTPYKTYpOH sl KaXKJ0ro
IIPOTOKOJIBHOTO MOAYJs. TakoW MEXaHW3M IO3BOJISIET BBINOJIHATH MPO3PAaYHBIM JOCTYI K BHEIIHEU
CUCTEME, IIOCPEICTBOM TPAHCIOPTA, IPOCTO YKa3blBasg HMMs IPOTOKOJIA, C IIOMOIIBIO KOTOPOIO
00CITy:)KMBaTh TIEpeIavy.

bnarogaps cranpaptHomy API-goctyna k tpancnopram cucteMbl OpenSCADA M0XXHO JIETKO MEHSTh
crnoco0 oOMeHa JaHHBIMHU, HE 3aTparuBas caMuX OOMEHMBamoIuMXcs cucrteM. Hampumep, B ciyudae
JIOKQJIbHOTO 0OMEeHa MOKHO HCII0JIb30BaTh 0o0Jiee OBICTPhI TPAaHCHIOPT Ha OCHOBE pa3JieisieMOl aMsTH, a
B Cllyyae OOMEHa uepe3 UHTEPHET U JIOKAJIbHYIO ceTh ucnoib3oBaTh TCP win UDP coketsl.

1.7. Uurepdeiicol noab3oBarens. [loacucrema "Unrepdeiicyl nob3oBarens' .

SCADA-cuctembl, Kak Kiacc, MpeanoyiaraloT Hanuuue uHtepgelicos nonas3oBarens. B OpenSCADA
JUI TIPEAOCTABIICHHSI [10JIb30BaTEIbCKUX MHTEP(ENCcOB mperycMoTpeHa nojacucrema "llonabp3oBarenbekue
unrepdeiicer". Ilon momp3zoBarensckuM uHTEpdericom cuctembl OpenSCADA moHuMmaercs HE TOJBKO
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cpela BM3yaJlM3allud, ¢ KOTOPOH JOJDKEH pabdoTaTh KOHEYHBIH MOJb30BaTelb, HO U BCE, YTO HMMEET
OTHOIIIEHHE K I10JIb30BATENI0, HAIPUMED:

* Cpenbl BU3yalu3alllu;

 KOH(uUrypaTopsl;

* CUTHAJIM3aTOpHI.

[Toncucrema "Ilomp3oBaTenbckue WHTEPPEHCH" SABISETCA MOIYJIbHOW. MOIYJIBbHBIM OOBEKTOM
MIOJICHICTEMBI BBICTYMAET COOCTBEHHO KOHKPETHBIN MHTEpdeiic monb3oBaTens. MOAyIbHOCTD MOACUCTEMBI
MO3BOJISIET CO3/1aBaTh pa3jM4HbIe MHTEP(hEHCH moib3oBareneit Ha pasnmuuabix GUI/TUI 6ubnuortekax u
UCIIOJIb30BaTh HauboJiee ONTUMAIbHOE U3 PEIIEHHH B KOHKPETHO B3SITOM Cllydae, Hampumep, s cpel
UCTIOJTHEHUS TIPOTPAMMHUPYEMBIX JIOTHYECKHX KOHTPOJUIEPOB MOXKHO HCIIOJB30BaTh KOH(PUTYpPATOPH U
BU3yanu3aTopsl Ha ocHoBe Web-texHonoruii (WebCfg, WebUI), a B ciaydae cranuoHapHBIX paboymx

CTaHIIMI KCIOJIb30BaTh T€ e KOH(HUTYypaTOphl W BU3YalM3aTOpPbl, HO Ha OCcHOBe OmOmmoTek Thma QT,
GTK.

1.8. bBezonacHoctb cucrembl. [loacucrema '""be3zonacuoctn'.

Cucrema OpenSCADA sBisieTcst pa3BETBIEHHON CUCTEMOM, KOTOpasi COCTOUT U3 JIECITKA MOACUCTEM U
MOXKET BKJIIOYaTh MHOXKECTBO Mojyiei. ClremoBaTenbHO, TMPEAOCTABICHHE BCEM HEOTPAaHUYCHHOTO
JOCTyMa K 3THUM pecypcaM sBIISETCS MO KpaifHel mepe HebOesomacHbIM. [loaToMy ansi pa3rpaHUYEHUS
noctynna B cucteme OpenSCADA mnpenycmorpena mnoacuctema "besomacnoctu". OCHOBHBIMH
dbyHKIHMSIMEU TIoicucTeMbl 'be3onacHocTr" sSBIsSETCS:

+  XpaHEHHE YYETHBIX 3aIIMCEH IOJb30BATEIICH U IPYIII [T0JIb30BATENICH;
- ayreHTU(UKALNA [10JIb30BATENECH;
 MpOBEpPKa MpaB JOCTyMa MOJIb30BATENS K TOMY UM HHOMY pECypCy.

1.9. Ynpasiaenne Ouduorekamu moayJieid u moayasmu. [loacucrema "Ynpapienue
mMoayasimu''.

Cucrema OpenSCADA mnoctpoeHa MO MOJYJIbHOMY MPUHIMIY, YTO I[OApPa3yMeBaeT HaJIuuue
MHOXECTBAa MOJYJEH, KOTOPBIMH HEOOXOJUMO YHpaBiATh. /[ BBINOJIHEHUS (QYHKIUHM YIpaBIECHUS
monynsamu cuctembl OpenSCADA mpenycMmoTpeHa noacucrema "Ymnpasienue Moaymsimu''. Bee Mmoaynu
Ha HACTOSIIIMH MOMEHT IOCTABJISIOTCS B CUCTEMY IOCPEICTBOM pa3feisieMbIX OUOINOTEeK(KOHTEHHEPOB).
Kaxxaplii KOHTEMHEP MOKET COAEPkKaTh MHOKECTBO MOAYJIEH Pa3IMUHOIO THIIA.

[Toacucrema "YmnpasieHrne MOAYIsIMA' peasin3yeT KOHTPOJIb 32 COCTOSHUEM KOHTEMHEPOB U MTO3BOJISET
BBINOJIHATH Topsiuee A00aBiieHHe, ylaleHHue U OOHOBJICHME KOHTEHHEpOB M COJEpXKAaIlUuXCsi B HHUX
MOJYJIEH.

1.10. Henpenycmotpennbie Bo3MoxxkHocTH. [Toacucrema " Cnenunababie'.

Pazymeercs, mpemycMOTpeTb BCEX BO3MOXHBIX (DYHKIMI HEBO3MOXXHO, IO3TOMY B CHCTEME
OpenSCADA mnpenycmotpena mnojcucreMa "Cnenuanbhbsie". Iloacucrema "CnernuanbHbie" sIBISETCS
MOAYJIBLHOUM M TpenHa3HadeHa s gobasnenus B cuctemy OpenSCADA HenpenyCMOTpEeHHBIX (YHKIIHUNA
nyTéM MOJYJIbHOTO pacmupeHus. Hampumep, ¢ momouipio nojcuctemMsl «CrenuanbHbIe» MOTYT OBITh
pealin30BaHbI:

- Tectbl cucteMbl OpenSCADA u e€ monynei;
+ Oubnuorexu QYHKIUH MOIH30BATEIHCKOTO MPOTPAMMHUPOBAHHS.

1.11. TToan3oBaTeanckue pyHkuuu. O0beKTHAS MOJIe]Ib U Cpeia MPOrpaMMUPOBaHUS
CHUCTEMBI.

Jlrobas coBpemennass SCADA cucrema JODKHA COJEPKAaTh MEXAHW3MBI, IPEIOCTABIISIONINE
BO3MOXKHOCTh ~ MPOrpaMMHpPOBATH  Ha  IOJIb30BAaTEILCKOM  YpPOBHE, T.€.  COJIEpXkaTb  Cpexy
nporpammupoBanus. Cucrema OpenSCADA coxepxkutr Takyro cpeny. C  MOMOIIBIO — Cpelibl
nporpammupoBanus cucteMbl OpenSCADA MOXKHO peann30BbIBATh:

«  ANTOPUTMBI YIIpaBIEHUS TEXHOJOTUUECKUMHU MIPOLIECCAMH.
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- KpynHble nuHaMuueckue MOJETH pPEaTbHOTO BPEMEHHM TEXHOJIOTHYECKHX, XHUMUYECKHX,
(¢u3nUecKuX U APYruX MpOIECCOB.

i A)IaHTI/IBHI)Ie MCXaHU3MBI YIIPABJICHUA 110 MOJCIIAM.

+ Ilonp3oBarenbckue MpOLENyphl YIPABICHUS BHYTPEHHUMH (QYHKLIHSMU CHUCTEMBI, €&
nmoacucTeMaM U MOAYJISIMH.

- I'mOkoe ¢opmHpOBaHMS CTPYKTYp HMapamMeTpoB Ha YPOBHE IIOJIb30BATEls, C IEIBIO CO3JaHUS
napaMeTpOB HECTAHJAPTHON CTPYKTYPHI U 3aMOJTHEHUS €€ 10 aJrOPUTMY TOJIb30BATEIS.

- BcromorarenbHbIe BHIYHCICHHS.

Cpena mporpammupoBanus cuctembl OpenSCADA mpencraBisieT coOOW KOMIUIEKC CPENCTB,
OpPTaHU3YIOIINUX BBIYMCIUTEILHOE OKPYKEHHUE TTOJIh30BaTeNs. B cocTaB KOMITIeKca CpeACTB BXOIAT:
+ o0wekTHas Mozenb cucteMbl OpenSCADA;
«  MOAynu OMOMHOTEK (PYHKITHIA;
*  BBIUYUCJIHUTEIbHBIE KOHTPOJUIEPHI OACUCTEMbI «COOp TaHHBIX» U APYTrUe BIUMCIUTEIH.

Mozaynu OubnuoTek (GpyHKIUA MPeaOCTaBISIOT MHOXKECTBO (DYHKIUI ONpeIeIEHHON HAIPaBIEHHOCTH,
pacIIupsIIONINX OOBbEKTHYIO MOJIENb CUCTEMbI. BUOINOTEKN MOTYT peaqu30BaThCsl Kak HAOOpOM (YHKIIHIA
(UKCUPOBAHHOTO TUIA, TaK U (PYHKIUAMHU, JONYCKAIOUIMMH CBOOOIHYIO MOIU(DUKAILIUIO U JJOMIOJTHEHHUE.

bubnrorexkn QyHKIMNA (UKCUPOBAHHOTO THIA MOTYT MPEAOCTABISITHCS CTAHIAPTHBIMU MOIYJISIMH
CUCTEMBbI, OPTaHUYHO JIOTOJHSIS OOBEKTHYIO Mojenb. OYHKIUU TakuX OMOIMOTEK OYAYyT MpEeICTaBIATH
co0oi mHTepdeiic mocTyma K CpencTBaM MOJYJsS Ha ypoBHE moib3oBaTens. Hanpumep, «Cpena
BHU3YaJIbHOTO TPEACTABICHUS JAHHBIX» MOXET IMPEeNOCTaBIATh (PYHKIMU [UIS BBIIAYM PA3IUYHBIX
coobmmenuit. Micnonb3ys 3Tv PyHKIHMHU, MTOJIB30BATEIh MOXKET PEeaTIu30BbIBATh HHTEPAKTUBHBIC aTOPUTMBI
B3aNMOJIECUCTBUS C CHCTEMOM.

bubnuorexkn ¢yHKuMA CBOOOJHOrO THUMA MPENOCTABISIIOT Cpely HAMUCAHUS MOJIb30BATEIbCKUX
(GyHKIMH Ha OJHOM M3 SI3BIKOB NMPOrpaMMHpOBaHus. B pamkax moayns OuOimorexk (yHKIMHA MOTYT
IPEJOCTABIIATECS MEXaHU3Mbl co3faHus Oubnuorek ¢(yHkuuid. Tak, MOXXHO co3naBaThb OMOIMOTEKH
anmnapaToB TEXHOJOIMYECKHMX IIPOLIECCOB, & B IIOCIEACTBMM MCHOJIb30BaTh HX IYTEM CBSI3bIBAHUS.
Paznuunble Monmynu OubOnmoTek (GYHKIMM MOTYT MPEeNOCTaBIATh pealu3allMi Pa3IUYHbIX SI3BIKOB
IIPOrPaMMHUPOBAHUS.

Ha ocHoBe ¢yHKIUMNA, TpeAoCTaBIIeMbIX OOBEKTHOW MOJENbIO, CTPOSATCS BBIYUCIUTEIIbHBIC
KOHTPOJIJIEPHl. BbIuMcIUTENbHBIE KOHTPOJUJIEPHI BBHIMOIHSIOT CBsI3bIBaHHE (QYHKIMM C MapameTrpamu
CHCTEMBbI U MEXAHU3MOM BBIYHCIICHHUS.
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Puc. 2. SCADA-cucrema.

SCADA (Supervisory Control And Data Acquisition), B oOmiemM BuIE, UMEIOT pPacHpeneTIEéHHYIO
apXHUTEKTypy Bpone u300paxEénHoil Ha puc. 2. Dnementsl SCADA cuctem, B CMBICIE MPOrPaMMHOIO
obecrieueHus, BBIMOJHAIOT cienyronue ¢yaknun: CepBep cOopa: TpeacTaBisieT coOOH 3amady WIH

TpyMIy 3a/1a4 3aHUMAIONTUXCS cOOPOM JaHHBIX U3 UCTOYHUKOB JIaHHBIX, WIH K€ CaMH BBICTYMAIOT B POJIU
HMCTOYHHMKOM JIaHHBIX. B 3a/maum cepBepa BXOIUT:

+  TosydeHHe W/ GOPMUPOBAHUE TAHHBIX;
+ 00paboTKa JaHHBIX;

. O6CJ'Iy>KI/IBaHI/IC 3aIpoCOB Ha JOCTYII K JaHHBIM;
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. 06CJ'Iy>KI/IBaHI/Ie 3aIIpoOCOB Ha MO,Z[I/I(i)I/IKaI_II/IIO JaHHBIX.

CepBep apXMBHPOBAHHMSI: IPEJICTABISET COOOW 3amady WIM TpPYNIy 3agad 3aHUMAIOIIMXCS
apXMBHUPOBAaHMEM JaHHbBIX. B 3amaun cepBepa BXOAUT:
- apxuuposanue gaHHbIX SCADA-cucTeMsl;
+ 00CITy)KUBaHHE 3aIIPOCOB HA JIOCTYII K ApXUBHBIM JTaHHBIM;
*  MMIIOPT/3KCTIOPT apXHUBOB.

CepBep NpPOTOKOJIUPOBAHMA: TPEICTABISICT COOOW 3aJady WIM TPYNIy 3a7ad 3aHUMArOIIUEcs
apXMBUPOBAHHEM COOOIICHHH. B 3amaum cepBepa BXOIUT:
- apxuBHpoBaHHUe coobmeHui y3n10B SCADA-cuctemsr;
- 00ciIy)XMBaHHUE 3aIPOCOB HA JJOCTYII K ApXUBHBIM COOOILIEHUSIM;
*  MMIIOPT/3KCTIOPT apXHBOB.

CepBep cHrHAJM3alMU: TIPEACTABISIET COOOW 3afady WM TPYIIY 33134 BBIOTHSIOMNE (YHKIUU
cepBepa MPOTOKOJIMPOBAHKS B OTHOIICHHH Y3KOH KaTeropuu COOOIIEHHH CUTHATH3aINH.

PaGouee mecTo onepaTtopa: npeacrasiser codoit nocrosiHHo pynkmonupyomee GUI(Grafical User
Interface) MMPUITOKECHUEC BBINIOJIJHEHHOC B OJHOMOHUTOPHOM, MHOITOMOHUTOPHOM WJIM MMaHCIIBHOM PECKHUME
U BBITIOJIHSOIEE (PYHKIIUU:

 TPEJOCTABICHUE  IIOJIb30BATENILCKOrO  uHTepdeiica s  KOHTPOJIS 3a  COCTOSHHEM
TEXHOJIOTHYECKOTO TPOIIECCa;

+ TIPEIOCTaBICHHE BO3MOXHOCTH (DOPMUPOBAHHUS YIIPABIAIONINX BO3ACHCTBHIA;

+ TNIPEJOCTABJICHUE BO3MOXXHOCTH M3YUCHHS U aHAIN3a HCTOPUHU TEXHOJOTMYECKOTO MPOIIEcca;

+ TpeAOCTaBICHHE UHCTPYMEHTAPHS [ TeHEPALUU OTYETHON TOKYMEHTAIIUH.

PaGoyee m™ecro wuHxkeHepa: nmpencraBiasier coboit GUI mnpunoxenue ucnonbyemoe JUis
koHpurypauuu SCADA cucremsl. B 3a1aun npuiaoxeHus BXOAMT:
* TIPEJOCTaBICHHE MHCTPYMEHTAPHS TSI MAHHUITYJISILUU CUCTEMHBIMH (DYHKITHSIMA CUCTEMBI;
+ IMpeAOCTaBICHUE UHCTPYMEHTApHs pabodero Mecra onepaTopa;
+ IPEJOCTAaBIECHUE WHCTPYMEHTapus Uil MaHumynsauuu apxurekrypod SCADA cucremsl B
nesoM (pacmpenenenue GyHKIUH MEXTy CTaHIIUSAMH, CO3/IaHNE YIAJICHUE CTAHIINH ... ).

PaGouee MecTo pykoBoauTe s : npeacraisier codboit GUI npunokenue, Kak MpaBUiIo, BBIIOJIHEHHOE
B OJIHOMOHHUTOPHOM PE€XHME U BBIIOJIHSIONIEE PYHKIINU:
« TpPENOCTaBIICHUE  TOJIB30BATENBCKOTO  HHTepdeiica sl  KOHTPOJISL 32  COCTOSHUEM
TEXHOJIOTMYECKOTO IPOLIECCa;
+ MpPEAOCTAaBIICHHE WHCTPYMEHTApUs JUIsl WM3YYEHUs W aHaJIW3a HCTOPUU TEXHOJIOTMYECKOTO
IpoLecca Kak HEMOCPEACTBEHHO C aKTUBHOIO CEPBEPA, TAK U HA OCHOBE OTJIEIbHBIX APXHUBOB;
 IPEIOCTaBJIEHUE UHCTPYMEHTAPHs JIJIsl TEHEpAalUU OTUETHON JOKYMEHTAIMH.

PaGouee MecTO TEXHOJIOTa: MOJHOCTHIO BKIIIOYAET B ce0s PyHKIIMU pabovyero MecTa oreparopa Iuoc
MO/IENIb TEXHOJIOTHYECKOTO Tporiecca (0e3 HermocpeACTBEHHON CBSI3U C TEXHOJIIOTUIECKUAM MPOIIECCOM).

PaGoyee MecTO TeXHO/10ra-MPOrpaMMHUCTA: TTOJHOCTHIO BKJIIOYAET B ce0si PyHKIMU pabouero mecra
TEXHOJIOTA IUTI0C MHCTPYMEHTAPUM IJIs1 CO3[JaHUsI MOJIEJIEH TEXHOJIOIMUECKUX MPOIECCOB.
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3. BapuaHTbl KOHQUTYPUPOBAHUA U UCIIOJIb30BAHUS.

3.1. IIpocToe cepBepHOE NMOAKIIOYEHHE.

B npocreiimem ciydae cuctemy OpenSCADA M0XHO CKOH(UTYpUPOBATH B CEPBEPHOM PEXHUME (PHC.
3.1) st cObopa U apXMBUPOBaHUS NaHHBIX. /laHHAs KOH(UTypalus MO3BOJISET BBIMOIHAThH CIETYyIOIUe
byHKIUH:

+  ONPOC KOHTPOJUIEPOB;

+ ApXUBUPOBAHME 3HAYEHUH MMapaMeTpOB;

+ 00cCiIy’)KMBaHUE KIIMEHTCKUX 3allpOCOB Ha MOJYYEHUE Pa3IMUHBIX IaHHBIX CEPBEPa;

- mpenocraBieHue KoHpurypannonnoro WEB-unTepdeiica;

- ynanéuHas koHurypauus u3z cucrembl OpenSCADA mnocpeactBom QT-unHTepdeiica wiu
JPYyTroro JOKaJIbHOTro HHTEpdelica.

+ BTOPUYHOE PETYIUpPOBaHUE (PErYIHMPOBAHUE B BBIYUCIUTENBHBIX KOHTPOJUIEPaX);

+  MOJEIUPYIOUIME, KOPPEKTUPYIOIIUE W JONOJHSIOUIME BBIYHUCICHHWS B BBIYUCIUTEIBHBIX
KOHTpPOJIIEPAX.

o

OpenSCADA: Cepeep cbopa W apXHEMPOBaHHA
Web Cfg
( HTTP [Seirsystem)
(CIF |BlockCaic| SQLite | FSArch| Sockets ]

LN |
)l ) PC

Puc. 3.1. IIpocToe cepBepHOE MOAKIIOYECHUE.
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3.2. Jly6mmpoBaHHOe cepBepHOE MOAKIIOUEHHE.

JlIsi  MOBBIIICHUS
MHOXECTBEHHOE pe3epBUpoBaHue (pucC.
OTPaXKaKTCSI B JIPYrOM.

3.2),

HaAEKHOCTH U TIPOU3BOAUTEIHLHOCTU
Ipd  KOTOPOM KOHTPOJIIEPHI
[Ipn wucnonb3oBaHUK TMOAOOHON KOH(HUTYypamMyi BO3MOXHO paclpeaeIcHue

cucrema OpenSCADA  npomyckaer

OIHOTO 3K3CMILIApa

HarpyskKu OHpOCB./ BBIYHUCJICHUSA Ha PA3JIMYHBIX CTAaHLUAX. I[aHHafI KOH(I)I/IpraI_[I/IH IO3BOJIACT BBIIIOJHATH

GyHKIMN:
+  OIIPOC KOHTPOJLIEPOB;
+ ApXUBUPOBAHUE 3HAYCHHUU I1aPaMETPOB;

+ oOciyXMBaHUE KIMEHTCKHUX 3allpOCOB Ha MOJIy4YEeHHUE Pa3IMYHBIX JAHHBIX CEPBEPA;

+  pe3epBUPOBAHUE MAPAMETPOB;
+ pe3epBHpPOBAHHE APXUBOB;

*  pacmpenencHue Harpy3KH Orpoca Mo cepBepam;
- mpenocraBieHne KoHpurypannonnoro WEB unTepdetica;
 BTOPUYHOE PETYJIMPOBaHHE (PETyIMPOBAHHE B BHIYUCINUTEIBHBIX KOHTPOJIIEPaxX);

+  MOJEJIHPYIOLIHE,

KOPPCKTUPYIOIIHUEC W JOOMNOJHAKOIINWC BBIYHUCICHHA B BbIYUCIINUTCIBHBIX

KOHTPOJUIEPAX C BO3MOKHOCTBIO PACIIPE/ICIICHHs HArPy3KH 110 CepBEpam.

OpenSCADA: Cepeep cOopa W apXHEWPOBaHHMA

OpenSCADA: Cepeep cOopa W apXHEWPOBaHHMA

[WbbCfgITranspDrter] [WbbCfgITranspDrter]
LogicLev ( HTTP lSeHSystemJ [ LogicLev | ( HTTP ISeHSystemJ
| CIF |BlockCalc [ SQLite | FSArah| Sockets ))|||(<IF |Blockcak] sQLite [FSArch | Sockets

[E,,uwfpc

[E,,uwfpc

Siemens
S7-400

o

Puc. 3.2. Jly6nupoBaHHOE CEpBEPHOE MOIKIIOUEHHE.

3.3. JlyGimpoBaHHOe cepBepHOe NMOAKII0UEHHE HA OJIHOM cepBepe.

YacTHBIM ciTydaeM AYOJIMPOBAHHOTO COCAMHCHHUS SIBISICTCS JTyOJMPOBAHHOE COCAMHCHHE B paMKax
onHoro cepsepa (puc. 3.3), T. € 3alMycK HECKOJNbKHUX CTAHLMN HAa OJHOI MalIHE C MepeKpellrBaHUEeM
napameTpoB. Llenpio JaHHON KOH(PUTYpaluu sSBISETCS TOBBIIICHHE HAAEKHOCTH U OTKA30yCTOMYUBOCTH

cuctemsbl myTéM pesepupoBanus [10.

OpenSCADA: Cepeep cHbopa H apXHEWPOBaHHA
[WebCfgITransp I::n‘er]

OpenSCADA: Cepeep cbopa W apXHMEWMPOBaHHWA
[Web CfgITranspDrter]

L ogicLev

[ HTTP ISeHSystemJ [ LogicLev ]

[ HTTP |SelfSystem|

St:cﬁrets

[c:F[Bmcfc-:amIsm_rte [FsArch|

[ CIF |BlockCalc] SQLite | FSArch]|

Sockets ]

i |
BETEN XX L

Siemens
S7-400

Puc. 3.3. ly6mupoBaHHOE cepBEepHOE MOIKIIOUYCHUE Ha OJHOM CepBepe.
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3.4. Knuenrckuii noctyn nocpeacrsom Web-unrepdeiica. MecTo pykoBoauTeis.

Jna  Busyanm3alMM  aHHBIX, COJEP)KalIUMXCAd HAa CEpBEpPE, XOPOIIMM PpEUICHHEM  SBISIETCA
UCITIONIb30BaHUe TMoJb3oBareiabckoro WEB-untepdeiica (puc. 3.4). [lanHoe pelieHue MO3BOJISET
MCIIOJIB30BaTh cTaHmapTHeIi WEB-Opay3ep y KiueHTa M ClIeIOBAaTEIbHO SIBIIETCS Hanbosiee THOKHUM,
IOCKOJIBKY HE€ MpPUBA3aHO K OAHOM miuardopme, T.e. ABIsSeTcs MHoOromiargopMmeHHbIM. OAHAKO 3TO
peleHne uMeeT CyIIECTBEHHbIE HEJOCTATKUM — 3TO HEBBICOKAs IMPOM3BOAUTENIBHOCTh M HAAEXKHOCTh. B
CBA3M C 3TUM PEKOMEHIYETCS MCIOJb30BaTh JAHHBIM METOJ JUIsl BU3yalU3aluy HEKPUTUYHBIX JaHHBIX
WINA JIaHHBIX, UMEIOIIUX PE3epPBHBIA BBICOKOHAAEKHBIA CIOCO0 BH3yanuszauuu. Hampumep, xopommm
peuieHHeM OyJeT UCIOJIb30BaHUE 3TOTO METO/A Y HadajibCTBa IPOMBIIUIEHHBIX YCTAaHOBOK, I'JI€ BCErna
CYIIECTBYET OmepaTopckas ¢ HaA&KHBIM CIIOcOOOM Bu3yanuzaluu. [laHHas KOHQUrypamus MO3BOJISET
BBINIOJHATH CleAyIolue GyHKINH:

+ OIIPOC cepBepa Ha MpeaMET MOJyYeHUs JaHHBIX BU3yalu3alli U KOH(QUTypaluuy;

BU3yaJIM3alys JaHHBIX B TOCTYITHOM JUIsl IOHUMAHMsS BUJIE;

+ (opMHUpOBaHHE IPOTOKOJIOB, OTYETOB;

+  MaHMIIYJSLHA [IapaMeTpaMu, JOIYCKAIOIUMU U3MEHEHUE.

.

OpenSCADA: Cepeep cbopa [ WVCAEngine -
APXHUBHMPORAHNR  (Webcrg] web vision ]

WBJDﬁCaJGISQLrEeIFSArmI Sockets Web Gpy3ep

s @ PC E Pc

Siemens
ST-400

Puc. 3.4. Kniuentckuit noctyn nocpeacrsoM Web-unrepdeiica. Mecto pykoBOIUTENS.

3.5. ABTOMaTH3HPOBAaHHOE padoyee MecTO (MeCTO PYKOBoIUTe/Ist/onepaTopa).

Jlnst BU3yanu3aluu KPUTHUYECKUX JaHHBIX, a TaKKe B ClIydae eciu TpeOyeTcs BBICOKOE KaueCTBO U
MPOU3BOAUTEIILHOCTh, MOXXHO MCIIOJIb30BaTh BH3yalu3aluio Ha ocHoBe cuctembl OpenSCADA
ckoH(urypupoBannoii ¢ GUI momynmem (puc. 3.5). JlamHas koH(UTyparus MO3BOJISIET BBHITIOJIHATH
cnenyromme QyHKINu:

+ ONpOC cepBepa Ha MpeaMeT OOHOBIICHHUS TEKYIIUX 3HAUCHUH;

+ BH3yaJHM3aIus ONMPONIEHHBIX JaHHBIX B JJOCTYITHOM JJIsi TOHUMAaHUs BU/IE;
+ (popmupoBaHHE IPOTOKOJIIOB U OTYETOB;

+  MaHUMYJSALUS TapaMeTpamH, I[Ol'Iy'CKaIOHlI/IMI/I M3MEHEHUS.

OpenSCADA: Cepeep cGopa W
ApXWEBHPOBAHKWA
Logicl ev |SeHSysfem

CIF Bfodrﬂat[saumIFsmml Sockets ||| | openscaDA: M

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

e . @ @Pc
|

Puc. 3.5. ABTOMaTu3upoBaHHOE paboyee MecTo (MECTO PYKOBOIUTEIsA/OnIepaTopa)

1

i T S S
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3.6. APM c cepsepoM cOopa U apXHMBHPOBAHUS HA OJHOI MalMHe (MeCTO onepaTopa,
MoJeb ...).

[TonmHOopyHKIMOHANBHAS KJIMEHT-CEepBepHas KOH(Urypauus Ha ofHOW Mammuue (puc. 3.6) MOXer
MCIIOJIb30BAThCS JUIsl MOBBIIIEHUSI HAAEKHOCTH CUCTEMBI B IIEJIOM ITyTEM 3allycka KJIMEHTa U CepBEpa B
pasHbIX mpoueccax. JlaHHas kKoHurypamus mo3BosiseT 0e3 MOCIeICTBUN sl cepBepa OCTaHABIUBATh
KJIMEHT U BBIIOJHATH C HUM pa3iMyHble MpoduiakTuueckue padboTsl. PekoMenayercs i UCIONIb30BaHUS
Ha CTaHIUAX OIeparopa MyTEM YCTAaHOBKHU JIBYX MAallMH COBMEINAIONIIMX B ceOe CTaHIMM OlepaTopa U
pe3epBUpOBaHHBIN cepBep. JlaHHas KOH(GUTYpalysl MO3BOJSET BBHIOIHATH Ceayomue QyHKINU:

+  OIIPOC KOHTPOJLIEPOB;

+ 00cimyX)uBaHUE KIMEHTCKHUX 3alIPOCOB;

+  BH3yaJM3aLus;

*  BbIJa4a YIPaBJIAIOIINUX BO3ICHCTBH;

+ TreHepaunus MPOTOKOJIOB U OTYETOB;

+ BTOPUYHOE PETYJIUPOBAHUE;

+  MOJENUPYIOLIKE, KOPPEKTHUPYIOLIME M JOINOJHHUTEIbHBIE BBIUUCICHUS B BBIYMCIUTEIbHBIX
KOHTpOJLIEpAX;

+ cOop u BU3yasM3aIs nHpopMaIuu o MepCcoHaTLHOM KOMIIBIOTEpPE, CEPBEPE ... .

aApXHBHPOBAHKUA
Logicl ev SelfSystem
| CIF [BlockCalc [FSArch[MySQL] Sockets ||| OpenSCADA:
- * * APM [Transp DrferIVGﬂ. En gjnr—:-]
[: B :| [: — [ SelfSystem ]
Amue| | BA [~ (BlockCalc]MysaL] Sockets )

| PC [ '

Siemens
S7-400

(son )

Puc. 3.6. APM c cepBepoM cOopa 1 apXUBHPOBaHUS Ha OJHOM MallliHe (MECTO oreparopa, MoJEb ...)
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3.7. IIpocTeiiniee cMemaHHOE NOAKII0YeHHe (Moe/Ib, JeMOHCTpaLus,
KoH(uryparop ...).

CMmemaHHOe TIOAKIIOYEHHE coBMemaeT (yHknuu cepBepa W kiaueHta (puc. 3.7). Moxer
WCIIONB30BATHCS ISl TECTOBBIX, JEMOHCTPAIMOHHBIX (DYHKIUH, a TakKe IJIs MPEIOCTABJICHUS MOJENeH
TEXHOJIOTMUECKHX MPOLECCOB Kak €JUHOe Lenoe. B 3TOM pexuMe MOTYT BBINONHSITHCS CIEAYIOLINE
byHKIMNU:

*  OIPOC KOHTPOJIEPOB;

+ 00cnmyuBaHUE KIMEHTCKHUX 3allPOCOB;

+  BU3yaJIH3alus;

BbIJAay4a YNPaBJISIOMINX BO3JCHCTBUM;

+ TeHepauus MPOTOKOJIOB U OTYETOB;

+ BTOPUYHOE PETYJIUPOBAHUE;

+  MOJETUPYIOUIHE, KOPPEKTUPYIOUIUE U JOMOJHSIONUINE BBIYUCICHHUS B BBIUMCIUTEIBHBIX
KOHTpOJLIEpAXx;

« cOop W BHU3yanuzauus TeKylled uHbOpMaluu O MEepPCOHAIBHOM KOMIIBIOTEpE, CepBepe,
MOJIETH ... ;

 KoHburypauus 0a3 JaHHbBIX, OJKIIOUEHUH U JIp.

r s
i
"
o

OpenSCADA: Mogenk Tex. npouecca
[ Biockcalc Vision
[VavaLikecalc[ saLite] Fsarch [Sockets QTC1g| VCAENgine
[ Rk I
& | [ape PC

Puc. 3.7. [Ipocreiiniee cMenraHHOE MOIKITIOYCHUE (MOIEIh, IEMOHCTpAIHS, KOHQUTYPATOP ...)
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3.8. YcroiiuuBas, pacnpenenénnas kongurypamus.

JlanHas KoH(UTypanus SBISETCS OJAHUM W3 BapUAaHTOB YCTOWYHMBOTO/HAAEKHOTO COCAMHEHHMS (pHC.
3.8). YcTOHYMBOCTH JOCTUraeTCs MyTEM pacnpeaeneHus GyHKIHUN 1o:
- CcepBepaM Ompoca;

i

S

!
A

+ LEHTPaJbHOMY CEpBEPY apXUBHPOBAHUS M 00CITYKUBaHUS KIIMEHTCKUX 3aPOCOB;
[Transpoﬁe-{VCAEngine
[ SefSystem
— Cemsb -
. . 0penSCADA: LlentpansHblii cepeep
OpenSCADA: Onpoc 1 OpenSCADA: Onpoc 2 apXHBMPOBAHNA Il 06 CNYKHBAHNA
(CIFTMySQL] SGA )|(DiamondBoard(MySQL] SGA )|  |(Transporter[VCAEngine|WebCig]
i 3 ( SefSysem | HTTP
| T -

« kiueHtam: APMel 1 WEB-KIHEHTBI.
OpenSCADA: APM Visio Web opyzep
[ MySQL 1 Sockets
SelfSystem SelfSystem KMH eHTCKUX 3anpocoB
SGA Sockets FSArchiysql]
I I I A

- I

- e

Diamond

Siemens

S7-400 ATH400-128

Puc. 3.8. Ycroiiuusas, pacnpenenéHnas KoHpurypamus

Cepsep omnpoca koHpurypupyercst Ha ocHoBe cucteMbl OpenSCADA u npencraBiseT coOoi 3agauy
(rpynmmy 3ajad), 3aHMMAIOUIUXCS OMPOCOM KOHTpoJuiepa (Tpynmbl KOHTPOJUIEPOB OJHOTO THIIA).
[Tonmy4yeHHble 3HA4YEHMs JOCTYIIHBI LIEHTPAIbHOMY Ce€pBepy dYepe3 000l TpaHCIOPT, MOAJEpPHKKa
KOTOPOTO /100aBisieTcss MyTEM MOIKIIOUEHHS] COOTBETCTBYIOIIETO MOJYJsS TpaHcmopra. s cHuXKeHus
YacTOThl ONpOcCa U BEIUYMHBI CETEBOTO TpaduKa, CepBep OMpoca MOXKET OCHAIATHCS HEOOJbIINM
apxuBoM 3HaueHui. Kondurypauus cepsepa onpoca XpaHuTcsi B OAHOH U3 1ocTynHbIX B/I.

LleHTpanbHBIN CepBEp apXUBUPOBAHUS M OOCTY)KMBAHUS KIMEHTCKUX 3allPOCOB BBITIOIHSACT (PYHKITUIO
HEHTpaIn30BaHHOTO cOopa M 00pabOTKM MapaMeTpOB CEpPBEPOB OIpoca M MX 3HaueHud. Jloctym k
cepBepaM  Ompoca  BBIMOJHSETCS  MOCPEACTBOM  oaHoro w3  jgoctynHeix B OpenSCADA
TPaHCTIOPTOB+TIPOTOKOJIOB (Ha pumepe 310 SGA). [l npeaocraBieHust €eTMHOTO HHTepderica ToCcTyIa K
napaMeTpaM M KOHTPOJUIEpaM HUCIOIb3yeTcsl MOAYyIb Transporter, KOTOPBIH OTpakaeT JaHHBIE CEPBEPOB
OTIpoca Ha CTPYKTYPY JIOKATbHBIX ITaPaMETPOB.

I[J'IH BBITIOJIHCHUSI BHYTPCHHUX BBIUNCIICHUN M JOMOJHUTEILHOIO aHaIn3a napaMeTpoOB UCIIOJB3YHOTCA
BBIYUCIIUTCIIBHBIC KOHTPOJIJICPHI.

I[J'I?I Pa3SHOCTOPOHHETO U FHY6OKOFO APXHUBUPOBAHUA UCIIOJB3YIOTCA pa3JIMYHbIC MOJYJIN apXHUBOB.

Jlnst nocTyna KIMEHTOB K cEpBepy UCHOib3yroTcs AocTynHble A OpenSCADA ceTeBble TpaHCTIOPTHI,
Ha mpuMepe - 3To Sockets, U TpaHCHIOpPTHBIE MPOTOKOJBI, Ha TpuMepe - 310 mpoTtokoa OpenSCADA
"SelfSystem".

Kondurypanus neHTpasbHOTO cepBepa XpaHUTCs B OAHOM u3 noctynHbIX b/l (Ha mpumepe 3To cereBast
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CYBJ MySQL).

Jns  mpenocraBieHus: moib3oBaTtenbckoro WEB-untepgeiica wucnonsdyercs wmoxynbs  WebCfg
MIOCPEJICTBOM TpaHCHOPTHOTO npotokona "HTTP".

Paznuunbie kiaueHThl B Ux unucie APM u WEB-kIueHTbl BBINONMHSIOTCS Ha OTAEIbHBIX MAaIlIMHAX B
HeoOxonumMoM konmdectBe. APM peammsyercs Ha ocHoBe cucteMbl OpenSCADA. B ero ¢ynkium
BXOJMUT ONPOC 3HAYEHHUW MapaMeTpOB M3 LEHTPAIBHOrO cepBepa M ux Buszyamuzamus Ha GUI
unrepdeiice(ax). [na momydenus mnapameTpoB B APM Takke HCHOJB3YeTCS MOIYJIb OTPaKCHUS
yaan€HHbIX napameTpoB Transporter. /[ns mpemocTaBieHns NOCTyna K apXUBaM MOKET HUCIIOIb30BATHCS
Monynb apxuBa cereBoro tumna. Kondurypamuss APM MoxkeT XpaHUThCS B OJHOU u3 AocTynmHbIX b/l (B
mpumepe 9310 cereBas CYBJ[ MySQL, pacnonoxkeHHas Ha MalldHE LEHTPAIBHOTO CepBeEpa
ApXUBUPOBAHUSA).
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4. Kondgurypauus 1 HaCTPOMKA CUCTEMbI.

Kaxk moxxno BuaeTs B pasnene Boime, OpenSCADA mpenocTaBiisieT BO3MOXHOCTh KOHPUTYpAITUU IS
UCTIONHEHHUSI B pa3nuyHbIX poisix. [lommepkka 5Toi BO3MOXKHOCTH OOECIEUMBAETCS Pa3BUTHIMU
MEeXaHU3MaMH KOH(QUIypalud WU XpaHEHUS KOH(QUIYpaIllMOHHBIX NaHHBIX. JlaHHBIA pazfen CoAaepKHUT
OMMCAaHUE TUX MEXaHU3MOB, MPHU3BAHHOE JaTh MPEACTABICHUE O TMOKOCTH M pa3HOOOpa3nu, MO3BOJIUB
TeM caMbIM uctonb30BaTh OpenSCADA na 100%.

[Tpu onrcanuy MexaHU3MOB KOHGUTYpallUU U cIOcO00B €€ XpaHEHUs B ATOM paszielie OyleT aenaTbes
yIIop Ha OIMHUCAaHHWE OOIIECUCTEMHBIX MeXaHM3MOB. OCOOCHHOCTHM KOH(UTIYpaluu M HCIOJIb30BAHUS
moxyieit moacucteM OpenSCADA mipeocTaBiIsiOTCs B COOCTBEHHOM TOKYMEHTAIIMA MOTYJICH.

B OpenSCADA wucnonsszyercs (opManu30BaHHBIH TMOAXOJ K OMNHMCAHUIO KOH(UIYpAaLMOHHBIX
uHTEep(QEicoB, OCHOBaHHBIH Ha s3bike XML. dakTudyeckn OCOOCHHOCTH KOH(HUTypanuu KOMIIOHEHTA
CUCTEMBI MPEAOCTABIISIETCS CAMUM KOMIIOHEHTOM, ITPOHU3bIBAas TEM CaMbIM BCIO CHCTEMY, KaK HEpBHas
cucrema opranusma. B tepmunax OpenSCADA sto HazeiBaercss unrepdeiicom xontpons OpenSCADA
(Control interface). Ha ocHoBe wunTepdeiica koHTposis (opMupyroTcs Tpaduueckue HHTEpPEHcH
KOH(Urypanuu mnosb3oBatens nocpeactsoM moayneid OpenSCADA. Takoil moaxoJ] UMeeT cleayrolue
Ba)KHBIE IIPEUMYIIIECTBA:

+ MacmrabupyemMocts. MOXXHO MOAKIIOYATh TOJBKO HYXKHBIE MOJAYJIM KOH(GUIypaluu WU
BOOOIIIE UCIT0JIB30BATH TOJBKO yJaIEHHBIE MEXaHU3MBI.

« HckitoueHne HEOOXOIUMOCTH OOHOBJIEHUS KOH(UI'YypaTOpOoB ¢ J00aBICHMEM HOBOTO
MOIyJs/DYyHKIIMM, a TaKkKe HCKIoueHne '"pacmyxaHus" KOH(HUrypaTtopa, 00ecledHBaIOLIETO
MOJEPKKY BCEH UCTOPUHU YK€ HEHYKHBIX M YCTapEBIIUX MOAYIeH/ PyHKIIHMA.

+ IlpocroTa coznanus rpaguueckux MHTEpHENHcoB KOHPUIypaluu Ha pa3IMYHON OCHOBE 3a CUET
4E€TKON (pOpPMaTM30BaHOCTH.

« IlpenocraBnseTcss BO3MOXXHOCTh TUHAMUYECKOH KOH(PHUIypauuu, T.e. KOHQUIypanuo MOXKHO
BBITIOJIHATh HETOCPEACTBEHHO IpH paboTe CHUCTeMbl Kak JIOKaJbHO, TaK M YAAJIEHHO,
HENOCPEACTBEHHO KOHTPOJIUPYS PE3YJIbTAT.

- Ilpocras u meneBas pacUIMpPsAEMOCTh KOH(UTYypalMOHHOTO HHTepdelica, myTémM nobaBieHUs
nosiel KOH(QUIypallud Ha S3bIKE€ OMMCaHus uHTepdelica ynpaBiaeHHUs TOJIbKO B KOMIIOHEHTAX,
3TOrO TPEOYIOIIUX.

B OpenSCADA yxe npenoctaBisieTcsl TP MOAYJISI KOH(MUTYpAIK HA Pa3HON OCHOBE BU3YaJIM3AIlHH.
OTMeTHM HX ¥ UX BO3MOKHOCTH KOH(UTypaIuu:

- Monayns KOH(UTypanuu Ha 6ubimoreke rpauuecKoro uHTEepdeiica
QT(http://www.trolltech.com/qt) - ULQTCfg. TIlpemocraBiser pa3BuUThIi  UHTEpPEIC

KOH(Urypaluy, MO3BOJSIOIMIMNA YIPaBIATh KaK JIOKAIBHOW CTaHIMEH, Tak U YyJaJEHHBIMHU
CTAHIIMSIMH B JTOKAJIHHON U III00aIbHOM CETIX, BKIIOYas 0€30IIacCHOE COEINHEHNE.

+ Monayne koH(purypanmuum Ha ocHoBe auHamuueckux WEB-texnomormii (DHTML) -
ULWebCfgD. IlpenocraBnsieT pa3BuThli WHTEpdEiic KOHPUTYpAILUH, MO3BOJSIONIMNA YIPABISATh
KaK JIOKaJIbHOW CTaHIIMEH cepBepa, TaK M YAAICHHBIMU CTAaHIUSAMH B JIOKATHHOW M TII00ATBHON
ceTax, BKIOYas pabory 1o Oe3omacHOMYy coenuHeHH0. KUiMeHTCKoe MOJKIIoueHHe
OCYIIECTBIISIETCS TocpencTBoM 00sraHOTO Web-Opaysepa.

« Mogyns koHpurypauuu Ha ocHoBe ctarndeckux WEB-texnonoruit (XHTML) - UL WebCfg.
[IpenocraBnser qoctaTouHblii MHTEP(ENC KOHPUTYpPAIIMH, TTO3BOJISIONIUN YIIPABIATh JOKAIHHON
CTaHLIMEH cepBepa nocpeacTBoM o0biuHOr0 Web-0paysepa.

3HayeHus KOHGUrypaluu, HW3MEHEHHble B KOH(UTyparopax, a TakkKe OOJBIIMHCTBO JAaHHBIX
coxpansitorest B 0azax gaHHbIX (BJ]). YuutsiBas MoaynbHOCTh mojcuctems! "BJI", umu Moryt ObITh
pasnuunble bJI. [Ipuuém npenocrasisieTcs BO3MOXHOCTh XpaHeHus pasHblx yacreil OpenSCADA kak B
pas3ubix b/[ ogHoro Tumna, tak u B b/l pa3HbIX TUIIOB.

Kpome B/l nanHble 0 KOHPUTYpaIMU MOTYT CoJiepkaThcs B KoH(purypanuonHom daitte OpenSCADA,
a TaKKe IepeiaBaThCs MOCPEACTBOM apaMeTpoB KoMaHAHOU cTpoku npu BbizoBe OpenSCADA. Onnako
COXpaHEHHE M3MEHEHHM KOH(UTypaluu B KOHPHUTYpaTOpax MOCTYMHO TONbKO B BJl. TunmoBsiM nMeHem
koHurypanuonsoro ¢aitna OpenSCADA sBnsercs /etc/oscada.xml. dopmaT KOHPUTYpalMOHHOTO


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
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¢aiina u napaMeTpbl KOMaHIHON CTPOKH pacCMOTPUM B OTIEIIBHOM pa3jiere.

Hanpneitmee paccmorpenne koHdurypamuu OpenSCADA  Oyner mpou3BOAWUTHCS Ha OCHOBE
untepdeiica konpuryparopa UL.QTCfg, onHako npuHIunbl paboThl OyAyT MOJTHOCTHIO COOTBETCTBOBATH
U OCTIbHBIM KOH(urypatopam Onarogaps OOLIHOCTM B HCIIOJIB3YeMOM HHTepdeilice KOHTPOISA
OpenSCADA.

Paccmorpenne HayHéM C  koHUTypanuu CcUCTeMHBIX mapamerpoB OpenSCADA, xotopas
pa3Mmeriaercs B TpEX BKJIAJKaX KOPHEBOM CTPaHMIIbI CTAHLIUU:
- Bxnaagka "Cranuusa" comepXUT OCHOBHbIE HH(OPMAIMOHHBIE M KOH(UTYpPAIMOHHBIC IO
cTaHIMH, puc.4a. [lepeuncnum npeaocrasisieMble OIS U IPOKOMMEHTHPYEM UX:

« ID - copepxuT uHPoOpMaLUIO 00 UACHTUPHUKATOPE CTAHIUU. Y Ka3bIBAECTCS MapaMeTpoOM
KOMaHJIHOU cTpoku -Station. IIpu 3arpy3ke uimerTcs cCOOTBETCTBYIOLIMM HAEHTH(UKATOPY
CTaHIMM pasfesl B KOH(UTypaMOHHOM aiine M, ecaum He O0OHapyXHUBaeTcs, TO
UCIOJIb3YeTCsl MEPBBIN TOCTYIHBIH.
«  Hma cmanyuu - yKa3pIBaeT JIOKATU30BAHHOE UMS CTAHLIUU.
« Ilpoepamma - conepxutr uHpopmanuio 00 uMeHH mporpamMMmbl. OOBIYHO 3TO
OpenSCADA wunu umst ocHoBanHoro Ha OpenSCADA pemienust.
 Bepcus - conepkuT HHPOPMALIMIO O TEKYLIEH BEpCUU IPOrPaMMBI.
« Uwma xocma - copepXUT MHGOpPMALMIO O MMEHM MaIllMHBI, HA KOTOPOH 3aIlylieHa
CTaHLIMSL.
«  Cucmemnvlii nonvzoeamenb - COAECPKUT HH(POPMALMIO O TMOIb30BaTeNle, OT HUMEHH
KOTOPOTo BBINONHsETCs porpamMma B cucteme (OC).
«  Onepayuonnas cucmema - conepxut uapopmarnuio o umenu u Bepcuu OC, sape OC, Ha
KOTOPOH MCIIOJHSETCS MPOrpaMMma.
« Yacmoma (MIy) - conmepxutr HH(POPMAIHMIO O YaCTOTE ICHTPAIBHOTO IPOIEeCccopa,
KOTOPBIM HCHOJHSETCA MporpaMma. 3HayeHHE 4acTOThl IposepsieTca pa3 B 10 cekyHI u
MI03BOJISIET OTCIIEKUBATh €€ N3MEHEHHUE, HAIPUMEDP, MEXaHU3MaMU YIIPABJICHUS TUTAHUEM.
« Paspewenue uacos peanvno2o pemeHu (Mc) - CONEPKUT UHPOPMAIHIO O BOZMOKHOCTH
WM paspenieHMH 4acoB peanbHoro BpemeHu OC. Ilo3BosiseT COpPUEHTHPOBATBHCSA C
MUHHMAaJIbHBIM HHTEPBAJIOM BPEMEHH MEPUOANYECKHUX 3a/1a4, HapuMep, Ui 3a1ad coopa
JTAHHBIX.
«  Buympenmnss koouposka - cOnepX HUT UH(OPMAIHIO O KOAUPOBKE, B KOTOPOW XpaHSATCS
TEKCTOBbIE COOOIEHNS BHYTPH NTPOrPaMMBbl.
«  Koungueypayuonneiii ¢atin - coaepx uT uHGopMmanui o KOHPHUTypallmoHHOM daiine,
HCIOJIb3YEMOM MPOrpaMMOi. Y CTaHaBIMBAETCs MapaMeTpoM KoMaHaHo# ctpoku -Config.
«  Pabouas oupexmopus - yka3plBaeT Ha pabOUyl0 TUPEKTOpHUIO cTaHLuu. Mcnonb3yercs B
OTHOCHUTEIILHOW ajapecanuy OOBEKTOB Ha (aiioBoil cucreme, Hampumep, QaitmoB BJI.
JlonmyckaeT M3MEHEHHe I10Jb30BaTeIeM JUIsl COXPAaHEHUsI JaHHBIX CUCTEMBI B Apyryro B/l
[Ipu 3TOM 3HaUeHUE HTOrO MoJsl He coxpansercs B bJl, a MoxeT ObITh U3MEHEHO TOJBKO B
cexuuu "WorkDB" koHdurypanuonsoro ¢aiina.
Jlupexmopus UKOHOK - yKa3bIBaeT HA JUPEKTOPHIO, COAEPIKAIIYI0 MKOHKH MPOrpaMMBbl.
Ecnu B nepeBe HaBuranuum KoHpuUrypatopa OTCYTCTBYIOT MKOHKH, TO Bbl HempaBuibHO
yKa3aJli 3Ha4€HUE 3TOrO HOJI.
«  Jupexmopus mooyneti - ykaszpiBaeT Ha aupekroputo moayiei ans OpenSCADA. Eciu
3HAYEHHWEe HTOro0 IOJs HEKOPPEKTHO, TO MpH 3amycke Bbl He yBUAMTE HHUKAKOIO
rpadudeckoro uHTEpdeiica, a TONbKO HHPOPMAIMIO B KOHCOJIU O KOPPEKTHOM 3aITycKe
snpa OpenSCADA.
« Pabouasa BJ] - yka3piBaeT Ha pabouyro 6a3y manabix (B/[), a umenno Ha B/,
HCIOJIb3YEMYIO JUIsl XpaHEHHUs OCHOBHBIX JaHHBIX Iporpammsbl. M3MeHenue storo moss
OTME4YaeT Bce OOBEKTHI MPOrpaMMbl Kak MOJU(PHUIHMPOBAHHBIE, YTO IO3BOJISIET COXPAHUTH
WJIY 3arPY3UTh JAHHBIC CTAHLUU U3 YKa3aHHOM OCHOBHOU B/I.
- Coxpanams cucmemy npu 6vixo0e - YyKa3blBaeT Ha HEOOXOJUMOCTb COXpaHEHUS
M3MEHEHHBIX JAHHBIX NPH 3aBEPIICHUN pabOTHI.
« Ilepuoo coxpanenus cucmemul - yKa3bIBaeT HAa MEPUOJUYHOCTb B CEKYHIaX, C KOTOPOH
COXPaHATh U3MEHEHHbIE TAHHBIE CTAHIIUH.
« A3bik - YyKasblBaeT Ha S3BIK COOOLIEHMH TporpaMMmebl. M3mMeHeHue 53TOro momus
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JOMYCTUMO, OJIHAKO MPUBOIUT K U3MEHEHUIO SI3bIKa COOOIEHUH TOJIBKO A UHTepdeiica u
IUHAMHAYECKUX COOOIICHHUH!
«  baszosviii 361K MEKCMOBbIX NepeMeHHbIX - WCTIONB3YeTCS IS BKIIOUEHHUS PEeXUMa
MOAJEPKKM MHOTOSI3BIKOBBIX TEKCTOBBIX TIEPEMEHHBIX MYyTEM YKa3aHHs HEMyCTOTo
0a30BOro s3pika. 3HAYCHHE 0A30BOTO S3bIKA BBIOMPACTCS U3 CIHCKA JIBYXCHUMBOJIBHBIX
KOJZIOB $SI3BbIKOB, OOBIYHO TONBKO TEKYIIMi U 0a30BBIA s3bIKM B crucke. Jlamee ans
TEKCTOBBIX TIEPEMEHHBIX Ha He0a30BOM si3bike B Tabmmmax bJl Oyayr cosmaBaThes
OTJeNbHbIE KOJOHKH. [10J1 TEKCTOBBIMH MEPEMEHHBIMH IO/IPa3yMEBAIOTCSl BCE TEKCTOBBIE
moJist KoH(UrypaTopa, KOTOpbIe MOTYT OBITH MEPEBEACHBI Ha IPYTroi s3bIK. Uncna u apyrue
CUMBOJIbHBIC 3HAUCHUS K UX YUCITY HE OTHOCATCS U HE MIEPEBOJISTCA.
« Coobwenus: - pazlen Tpylmbl MapamMeTpoB, YIPaBISIOMUX paboOTOl ¢ COOOIIEHUSIMU
CTAHIINH:
« Haumenvwiuii yposenv: - yKa3blBaeT Ha YpOBEHb COOOIICHUN, HauyMHas C
KOTOPOT0 HeoOXonuMo ux obpabarbiBaTh. COOOIIEHUSI HUXKE 3TOrO YPOBHS OymyT
urHopupoBatbcs. HeoOxoaumo, Hampumep, Ui HCKIIOUYEHHS U3 00paboTKu
OTIAJ0YHBIX cooOIIeHui ypoBHS (.
« B cucmemuwiti noeep(syslog) - yka3piBaeT Ha HEOOXOIUMOCTH HAINPABICHUS
cooOmieHuit B cucTeMHbIi Jiorep, mexanm3smM OC mis paboTel € COOOIIEHUSIMH
cuctembl u [1O. Ilpu BKIIOYEHHH 3TOTO MapameTpa TOSBISETCS BO3MOXKHOCTH
YIOPABIATE U KOHTpoupoBath coodmenus OpenSCADA mexanuzmamu OC.
« Ha cmanoapmmuuiii evixod(stdout) - yka3plBaeT Ha HCIOJIB30BaHHUE B KadeCcTBE
BBIBOJIa COOOIIEHUS CTAHJAPTHOTO MEXaHWU3MBI BBIBOJA B KOHCOJIb. BEIKITIOUCHHE
ATOr0 CBOMCTBA UCKJIIOYHT BECh BBIBOJ B KOHCOJb, €CIM HE YKa3aH CIETYIOIIUN
napameTp.
« Ha cmanoapmuwiii 661x00 owubox(stderr) - yKa3plBaeT Ha HUCIIOJIb30BAaHUE B
KaueCTBE BBIBOJIA COOOIIEHUSI CTAHJAPTHOTO MEXaHU3MBbI BBIBOJIa OIIMOOK, OOBIYHO
TOKE HAIPABJIIETCS B KOHCOJIb.
« B apxus - yka3plBaeT Ha HEOOXOJMMOCTh BBIBOJIa COOOIEGHUN B apXuB
coobmienuit OpenSCADA. DToT mapamerp OOBIYHO BKIIIOYEH, & €T0 BBIKIIOUCHHE
MPUBOIUT K (PaKTUUECKOMY OTKITFOUEHHUIO apXUBUPOBAHHUS COOOIIEHUI Ha CTaHIUU.
- Brimanka "IlogcucreMbl" COIEPKUT CIHCOK ToJCUCTeM (puc.4b) M MO3BOJISIET BBHITOIHSATH
MpsIMbIE IEPEXO/IbI K HUM C TOMOIIbI0 KOHTEKCTHOT'O MEHIO.
- Brimagka "3amauu" comepKUT TaONHMIy CO COHCKOM 33a7a4 OTKPBITBIX Pa3IHuYHBIMH
kommoneHTaMu OpenSCADA (puc.4c). 3 Tabauiibl MOKHO MOJTYYUT PA3IMUHYI0 HHHOPMAIIHIO O
3a/avax.
- Bxuagka "Ilomours" colepXuT KpaTKylo NOMOIIb Ul AaHHOHN cTpaHulbl, puc.4d. B nanHOM
cilydae 3TO JOCTYIHBIE MapaMeTpbl KOMaHAHON CTPOKU U TMOJsI KOHPUTYypalHnOHHOTrO Qaiina s
JTAHHOW CTPaHMUIIBI.

Jns mMoaudukanmuu moJeil 3TOM CTpaHUIBl MOTYT HOTpeOOBaThCsl MpaBa MPUBUIETUPOBAHHOTO
nonb3oBarens. [lomyuyuTh Takue mpaBa MOXHO, BKIIOYMB Balllero IOJIb30BaTelss B IPYIIY
cyrnepnojb3oBatesns "root", uiy, BOiig Ha CTAHLIMIO OT UMEHU CYyIepIioyib3oBarens "root".

HyxHO OoTMETHTH emié oMH BaKHBIA MOMEHT: IO MACHTH(PHUKATOPOoB Becex 00bekToB OpenSCADA
HEJIOMMYCTUMBI JJI MPSMOT0 PEAAKTUPOBAHUS, MOCKOJIbKY SIBJISIOTCA KJIIOYOM JUIsl XPAHEHUs JaHHBIX
00wvexToB B BJ[. OnHako MOMEHTh HIEHTUPUKATOP 00BEKTa MOKHO C TIOMOIIBIO KOMaH[IbI IepeHoca 1
nocneayromieil BctaBku oobsekTa (Cut->Paste) B konduryparope.
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TNMoarnuecknii yporeHt:
BreyncnuTene Ha jav
CBop paHHex Sieme -
Diamond nnaTe cﬁ%
+ fnlﬁnun—nm:l imﬁm

]

Puc. 4b. Bxianka "Tlomcuctemsl" KOpHEBOU CTpaHUIIBI KOHPUTYPALIUNA CUCTEMBI.

OpenSCADA QTCfg: Jemo ctaHuMA

fann PenakTnpoeaHune Eng Momows QTStarter

88000|R= 140 200 @8

[LLE] =
| . OpenSCADA cmanuyun: "Work station”
Jemo cTaHumAa
- Loap CTaHuMa MopgcHcTeMb J Fapaun l Momous ]
Loop S5L
Japnaun:
E Eazel AaHHBIX
E,[}ﬂ EesonacHoeT MyTe | MNoTok NonnTHka nFHEFHTET|B
s] i
i TraHcnopTel 1 b_Archive vals { 3033520200 | Round-robin 10
@l TpaHcnopTHeE NpaTy ;
J Chop AaHHBX 2 |sub_DAQ mod_BlockCale. cntr_miWoria 20831897552  Round-robin 10
J ApxMER
G CneynaneHel e 3 |sub_DAQ. mod_BlockCale.cntr_miWaorkF asta, 20742080944  Round-robin 15
| NonezoraTensckne W
‘i YNpaEneHne MO AYNAN 4 |sub_DAQ . meod_BlockCalc.cntr_mWorkF astB 2065420335  CraHmapT [u]
5 |sub_DAQ . mod_ICP_DAS. cnti_LPE7E1 3016751984 | Round-robin 20

& |sub_DAQ . mod_ICP_DAS. cntr_LPETE1.prm_slotd 3008363376 Round-robin 3z

7 |sub_DAQ mod_JavalLikeCalec.cntr_fft 2032865004  Ctane "batch" O
8 |sub_DAQ. mod_JavalLikeCalc.cntr_model 2041254512 CTaHpapT u]
9 |sub_DAQ . meod_JavalLikeCale.cnti_ups 2024477205 | CTaHmapT u] @

Puc. 4c. Briagka "3agaun" KOPHEBOM CTPAHUIIBI KOHPUTYpAIIUU CUCTEMEI.
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OpenSCADA QTCfg: Jemo ctaHuMA

%ann Pepaktvporanne Bwng  Nomowe QTStarer
880CO=R%x Ll B00 20

i ——— e OpenSCADA cmaHuyus: "femo cmanyusa”

-
2 Bazw paHHBX

=2
&y
G-
- (]
B )
B @
- [
.

7

EesonacHocTe [ CTaHumA | MogcnecTemu | 3apaun J MNomowb l
TpaHenopTel
TpaHcNopTHBE Np Momowe no anynam:

| CHop AaHHBX B
| Apxnes rmmmmmEn® Qpen3CADADG.4.1 (Linux-2 .6.30-std-def- alt15), ===
CneynaneHee

MNonezoeaTensckmn

¥npaeneHne mogys

Loop DICHOEHBIE ONLAW CHCTEMB
=Y | oop S5L

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

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

(] 2 ] [I*)
[ ]

u
‘E G |

Puc. 4d. Bknaaka "ITomonis" KOpHEBOW CTPAaHUIBI KOH(PHUTYpPAITUU CHCTEMBI.

ITpu paccMOTpeHHH CTpaHUI] KOH(PUTYpaluu MOJIYJIbHBIX MOACUCTEM OyIyT ONHMCaHbl OOLIUE AT BCeX
Monysel cBoiictBa. OJHAKO HY)XHO OTMETUTb, YTO KaXIbli MOJYJIb MOXXET HPEIOCTaBIATh Kak
JIOTIOJTHUTENbHBIE BKJIAJKU, TaK M OTJENbHbIE HOJSA JUIsl KOHQUIypaluu COOCTBEHHBIX OCOOCHHOCTEH
(YHKLIMOHUPOBAHUS JUIsl CTPaHUI], OOBEKTHI KOTOPBIX HacieayroTcs MogyiasiMu. OO 0coOEeHHOCTSIX U
JOTIOJIHEHUAX MOJYJIEH MOYKHO O3HAKOMUTBCS B OTICIIBHON NTOKYMEHTALMN HA HUX.
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4.1. IToacucrema "BJ/1"

[Toacucrema sBIISIETCSI MOAYILHON U COJEPIKUT UEPAPXHUI0 O0BEKTOB M300pakEéHHYIO Ha puc.4.la. Jls
KOH(Urypamuu TIOACUCTEMbl NPEAyCMOTpEeHa KOpHeBas crpanuna noacucremsl "BJ/I", comepxaras
Bimaaku "Monymu" u  "llomoms". Brxmangka "Mopymu" (puc.4.1b) comepKUT CIHCOK MOIyJeH
noxcuctemsl "B/I", moctynHbix Ha craHuuu. Bxnanka "Ilomomp" comep)KHUT KpaTKyr IMOMOIIbL JUIS
JTAHHOM CTPaHHUIIBI.

Hdns  momudukanuu  mojied  CTpaHUI] ATOW  MOJCHUCTEMBI MOTYT TOTpeOoBaThCsS  MpaBa
MPUBUJIETUPOBAHHOTO MOJIH30BATENS WM BKIIOUEHHUE BaIIETO MMoib30Barens B rpynmy "BJI".

!l_f
Oemo N
CTaHUKWA
CucmeMHBIl crniod

-,

Cnod nod cucmemM

- |mysaL | ireBi ’
| T I

[Gmc:sﬁaﬂJ {Enmumeua] -Lhﬂoﬁenb]
i BO CyH KLLAIA AITIKC i
- I ]

T&Erruuaj

ModynbHeiO crnod
=/

Puc. 4.1a. Uepapxuueckast ctpykrypa nojacucteMs "BJ1".

LJ
$ann PepaktmpoeaHwe Bug [lomows

A 8500 - = 2 @ =R

‘MMH B

= = Demo station

= . iba3bl AaHHbIX
o % bl SAlite Moy | Momous |

CBY: Bazosble BubnuoTe

i,
h% 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

fomar)

Puc. 4.1b. Bknagka "Moaynu" kKopHEBO# cTpaHUIls! moacuctemsr "BJ1".
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Kaxasiit mogyns noacucremsl "BJI" npepocTtasisier KOHGUTYpallMOHHYIO CTpaHULly ¢ Bkiaakam "BJ1"

u "[lomomp". Bxknaaka "BJ1" (puc.4.1c) conepxut crmcok bJl, 3apeructprupoBaHHBIX B MOAYIIE U (PIIaKOK
MpU3HaKa MOJMHOTO yaaneHus b/l mpu BBINOJIHEHWM KOMaHIbl yAajdeHUs. B KOHTEKCTHOM MEHIO CIMCKa
B/l nmpenocTaBsieTcs moiIb30BaTEN0 BO3MOXKHOCT T00aBIeHUs, yaaleHus 1 nepexoaa kK Hyxxnoi bJ[. Bo
Bruagke "Tlomomp" conepxutcst mHGopmarmst o moyie noacuctemsl "B1" (puc.4.1d):

« Mooynwb - uneHTU(HUKATOP MOIYIIS.

s Uwma - ums Mmoayis.

+  Tun - TN MOTYJISA, UACHTU(HUKATOP TTOJACUCTEMBI, K KOTOPOW MOYJTb IPUHAJICIKHUT.

«  Hcmounuxk - paznensiemasi OMOINOTEKa - UICTOYHUK JAHHOTO MOJYIIS.

«  Bepcus - Bepcusa Moaysl.

«  Aemop - aBTOp MOZYJISL.

+  OnucaHue - KpaTKO€ ONMHUCAHUE MOJTYJIA.

 Jluyen3us - NTUIIEH3MOHHOE COIJIAILIEHUE PACIIPOCTPAHEHUS MOYJIS.

[ ~ QT OpenSCADA KoH(MrypaTop == *
@ain Pepaktuposadve Bua [Nomoulb

88000 Hal /200 @80
Wms [+]

= @ Demo station g Modyne: SQLite
£l B basbl gaHHbIX
= . B[O SQLite B | Momowe
ggﬁ TEzﬁzble 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
{i2. BesonacHocTb
i/ TpaucnopTsl
. TpaHcnopTHble NpOTOKONLI
| CBop paHHbIX
[1 ApxuBsbl
4 CneumnansHble =
[ MNonb3oBaTensckue UHTEPDE ~

-]

| [«I]

Froman)
Fromar]

Puc. 4.1c. Bknanka "B/1" monyns noacucremst "B/1".
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-+ QT OpenSCADA KoHurypaTop
$aiin Pepaktwpoeanve Buao [Nomowb
8 0000 % =
‘MMH [=]

= @ Demo station

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

CBY: Bazogbie bubnuote

QL @@

Modyns: SQLite

~WrhopMmauma o mogyne

CBY: Tectnl .

Generic DB Moayne: 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
& b4 MysaL Onucanve: Moayne BA. MNpeaoctaBnaeT nogaepxky B SQLite.
'Y, besonacHocTe ||
5 TpaxcnopTsl JuueHsna: GPL

w TpaHcnopTHblE NPOTOKOMbI
| Chop paHHbIX

1 ApXKBbI
&2 CneuwanbHble

@_m_ﬂ_ﬂms_m\:m'rnm-ﬂwna AT

E-E2-5-8--E

Froman

Puc. 4.1d. Bknanka "ITomours" moaymnst noacuctemst "B".

Kaxnas B/l comepxutr coOCTBEHHYIO CTpaHHMIly KoH(purypauuu ¢ Bkiagkamu "ba3za maHHbpIX" u
"Tabmunpl". KpoMe OCHOBHBIX oOmepaluii MOKHO BBINOJHATH KOMUPOBaHHUE coaepkumoro bJ]
CTaHIApTHOH (yHKIHMEH KOMHMpOBaHUS OOBEKTOB B KoH(urypatope. Ormepanusi KOMHPOBAHUS
conepxumoro b/l noapasymeBaer konupoBanue ucxoaHoi bJ[ B b/l Ha3HaueHus, Ipu STOM COAEPKUMOE
b/l Ha3zHaueHHMs HE ouuINAeTcs nepexa ornepauuel konupoBaHus. KomupoBanue coupepkumoro b/
MIPOU3BOJUTCS MPHU yCIOBUM BKMoueHusi oboux BbJl, nHaue OyneT BBIMOIHATHCS MPOCTOE KOMHUPOBAHUE
oobekTa B/I.

Bxnanka "baza nanubix" (puc.4.1e) conepxut ocHoBHbIe HacTpoliku b/] B coctase:

+ Pasnen "CocrosiHue" - conep>kuT CBOMCTBA, XapakTepusytoue coctosaue b/1:
Brnouen - cocrosinue b/l "Bxitouen".
« Jlocmynuwvie BJ[ - nepedenp Tabnui, Kotopbie conepkuT bJ[. KoHTEKCTHBIM MEHIO
JTAHHOTO CBOMCTBA MPEAOCTABISAETCS BOZMOKHOCTh (PU3NUECKOT0 yaaneHus Tadmun u3 bJ1.
« 3aepysums cucmemy u3z b/ - KOMaHJa IJi BBINOJHEHUS 3arpy3ku W3 aaHHou bBJI.
MoskeT ucnosp30BaThCs NpHU nepeHoce NaHHbIX B BJ[ Mexny cranumsamu. Hanpumep,
MO>KHO COXPaHHTh Y4aCTOK OJHOW CTaHIMH B 3KcropTHYIO b/, ¢pusmuecku nepenectn bJ
Ha JPYTYIO CTaHIUIO, MOAKIIOYUTH €€ B 3TOU MOACUCTEME U BbI3BATh JAHHYIO KOMAH]Y.

+ Pazgen "Kondurypamus" - HEmOCpeACTBEHHO COEPIKUT IMOJISl KOH(DUTYpaLnu:
« ID - comepxut uapopmanuro od uaeHTudukarope bJI.
«  Mma - ykaseiBaeT ums b/l
+  Onucanue - kpatkoe onucanue b/l n eé HazHaueHus.
« Aopec - anpec B/l B cnenuduunom s tuna B/l (momyns) B ¢dopmate. OnucaHue
¢dopmara 3amucu aapeca bJl, kak mpaBwIIO, TOCTYITHO BO BCIUTBIBAOIIEH MOJICKA3KE ITOTO
TOJISL.
« Kooosass cmpanuya - yka3plBaeT Ha KOJOBYIO CTpPaHHIly, B KOTOPOH XpaHATCS H
MPEOCTABIIAIOTCS TeKCTOBbIE 3HaueHUs1 bJl. 3Haduenne komoBou ctpanuisl b/[ B cBA3KE C
BHYTPEHHEH KOAMPOBKOM CTAaHIUM MCIONB3YETCA Ul IMPO3PAadyHOro IEPEKOIUPOBAHUS
TEKCTOBBIX COOOIIEHUI Py 0OMeHe MKy cTaHIuer u b/,
« Brniouams - yka3piBaeT Ha cocTtosHue "BxmroueH", B kortopoe mnepeBoautb b/l mpu
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3arpyske.

Brmagka "Tabmuuel" (puc.4.1f) comep uT cOuUcOK OTKPBITBIX Tabmui. I[lpum HOpManpHOU pabote
IpOrpaMMbl 3Ta BKJIQJKa IIyCTa, MOCKOJBbKY IOCIIE 3aBEpIIEHHs paldOThl ¢ TAabIUIAMU Iporpamma HMx
3aKkppiBaeT. Hamuume OTKpPBITHIX TaOauIl TOBOPUT O TOM, YTO IporpaMma ceidac ¢ Tabnuuamu paboraer
WM TaOJUIBI OTKPBITHI MOJIB30BATEIEM JUISl U3YUYEHUS UX COJIEPKUMOT0. B KOHTEKCTHOM MEHIO MepedHs
OTKPBITBIX TAOJIUI] MOXHO OTKPBITh TaOMUIy A u3ydeHus (komanzaa "J[00aBUTh"), 3aKPbITh OTKPBITYIO
cTpanuiy (komanna "YaanuTe'") U meperTu K U3y4eHUIO COJIEPKUMOTO TaOIUIIBI.

| QT OpenSCADA KoH(HrypaTop = =] %
Paiin PepaktupoBanve Buag [Nomolb

8800CURX L4 B0C0 280

|HMﬂ
- @ Demo station

£ 5 bazbl laHHbIX ba3a gaHHblx | Tabnuuel

baza daHHeIX: OcHogHan Bl

% B[ SALite
g B0 DBF ~CocroaHne [3
g bl FireBird Brrouex: &
= @& Bl MysaL MHble TabnuLbI:
CBY: basoBble GuGnuoTekn ﬂ;:r(::mve mess prL:JC
gE’Y: TecTb Archive:val - E
arc:']OBHaﬂ BA Archive_val_proc
CIFPrm_test
CBY: ATTIKC . CIFPrm_test io
BubnuoTekn dyHKkUMA CfgExtHosts
; EeMoaenb AITIKC DAQ_DiamondBoards
i beaonacHocTy DAQ_Javal ikeCalc
/ Tparcnoptsl DAQ LogicLev
. TpaHcnopTHeIE NPOTOKONG DAQ ModBus E
| CBop naHHbIx NAM_ CAIMD i
[] Apxuesl .
& CheuvanbHble [3&rpy3mb CUCTEMY U3 3TORA E,D,]
4| Monk3osatenseckie UHTEPQEC ~ KoHdpurypauma
& YnpaeneHwe MoaynaMu ID: GenDB
= Loop
@ Loop SSL WMma: [OCHOBH&H Bl
PLX8 Onucanue:
Anpec: [server.diya.org;roman;romasEBBB;oscadaDemoSl ]
Kogosas cTpaHuua: [UTF—B ]
Brrtovate: [ B
(] (] —

Puc. 4.1e. Bknanka "baza nannbsix" bBJ] moayns noacucrems "B1".
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| QT OpenSCADA KoHHUrypaTop - =

dain Pepaktwposadne Buao [Momouws

B BO00COmFxE LWL 200 28

Kinma il

= @ Demo station
£ 5 basbl faHHbIX Ba3a gaHHbix | Tabnmus I
= % bl 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 |>

baza daHHbIXx: OcHoeHan Bf]

[+

Froman)
S

Puc. 4.1f. Bkinagka "Ta6muuer" BJ] momyns nmoncuctemst "BJ1".
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Crpanuia u3y4eHus COAEPKUMOTO TaOJIHIIBI COJAEPKUT TOJNBKO OAHY BKianky "Tabmuua". Bxiagka
"Tabmuua" (puc.4.1g) conmepUT mone HMEHH TabaMubl W Tabnuiy c colaepX uMbIM. Tabmureit
COJEPAKHUMOTO MPENOCTABISAIOTCS (PYHKIMH:

+  PEIaKTHPOBAHUE COAEPIKUMOTO SYEEK TAOIHUIIbI;
+ 100aBlIeHHE 3aMTUCH (CTPOKH);
+ yJaJIeHUe 3aMucH (CTPOKH).

-+ | QT OpenSCADA KoHHrypaTop = = X
Paiin PepaktuposaHve Buwo [Momouwb

8800V L4200 @@

‘ fug Tabnuya: SYS
= @ Demo station

£} 55 basbl laHHbIX Tabnuua

% B0 sQLite
% G DBF KoHdpurypauwa
(@ B[ FireBird (HMSIZ SYS
=- @ O MysSaL -
CBY: basosble BubnuoTekn ﬂ_aHHue.

CBY: TecTnl user | id val

50 : ,
coBHast B root  /DemoStation/sub_Ulimod_QTCfg/Start... /DemoStation

SYS
arch root  /DemoStation/sub_Ulimod_QTCfg/Start... roman
CBY: AITIKC
BubnuoTekn yHKUWA root  /DemoStation/sub_Ulimed_Vision/Start... roman
Mogene AITIKC

root  /DemoStation/sub_Ulfmod_Vision/User...

2]

{2, BesonacHocTb

i TpaucnopTbl

w2 TpaHcnopTHble NPOTOKENEI

| CBop paHHbIx

[] ApxuBbl

2 CneumnanbHble

| Nonb3oeaTenbekue UHTepde
&y Ynpaenexue MogynaMu

=

root  /DemoStation/sub_Ulfmod_Vision/Run...

2]

root  /DemoStation/sub_Ulimod_Vision/VCA...

=5

root  /DemoStation/sub_Ulimod_Vision/Play... play -q %f
roman /DemoStation/sub_Ulimod_Vision/dev...  AAAAWAAAADIAAAAAQAAAAAAAAEAAAAC,

2]

3]

Ll [e]S[o]a]srw]n]=

& Loop
& Loop SSL | L)
PLX8
1 (")
[f/[roman

Puc. 4.1g. Bknagka "Ta6nuna" tabnuuet b/l moayns moacucremst "B/1".
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4.2. Iloacucrema "be3onacHoctn"

[Toncucrema He sBisieTcst MOAYJIBbHOM. /Ui KOHUrypanuu MOACUCTEMbI MPEAYCMOTpEHa KOpHEBast
cTtpanuna noacucreMel "be3zomacHocTs", copepxkamas Bkiuaaku  'llonp3oBaTenu M TPYIIIBI
nosip3oBateneit”" u "[lomomp". Briagka "[lonb3oBaTenu u rpymmbl nojb3oBaTeneid” (puc.4.2a) COaepKUT
CHMCKM TOJb30BaTeNiell W rpymnn nonb3oBarenedl. Ilomp3zoBarens B rpymme "Security" u ¢ mpaBamu
NPUBWICTUPOBAHHOTO  MOJB30BATENSI MOXET J00aBHUTh, YOAIUTh IMOJB30BATEIs] WIA TPYIILY
nosjb3oBareneid. Bee ocTanbHbIe MMOJIB30BAaTENN MOTYT MEPEUTH K CTpaHUIE MOJIb30BATENS WM IPYIIIbI
nosib3oBatens. Bkiagka "[lomomip" copepKuT KpaTKyro MOMONIb AJi JAHHON CTPaHUIIBI.

[ | QT OpenSCADA KoHthurypaTop P

$Paiin Pepaktuposadne Buo Nomoulls
88000 =R= Hal /200 @0
Knms )
5 @ Demo station ?._ () Modcucmema: bezonacHocmb
= basbl gaHHbIX -
= ., BesonacHocTb Mone3oBaTtenu v rpynnel NoNL30BaTENEN [ Momowb
Monssosamens: .
Ipynna: MNonsaoeatenu:
¢ TpaHcnopTsl roman
wu TpaHcnopTHelE NPOTOKONLI root
| CBop AaHHbIX user
[ ApxuBhbl
s CneuwaneHele
H MonbaoBaTenbCckue MHTEpMgEAC
&y YnpaeneHwe Moaynamu
& Loop
& Loop SSL
PLX8 [pynnel Nonb3oBaTEnei:
‘users
BD
Archive
Security
ul
root
Protocol
Special
DAQ
ol | a0
Ffoman

Puc. 4.2a. Bknanka "llonp30BaTenn u rpyniibl NOab30BaTeNel" KOPHEBOM CTPAHUIIBI TIOJCUCTEMBI
"be3onacHocTs".
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Jnst xoHdurypanuu moib3oBaTeNs MPeIOoCTaBIAETCS CTpaHUIA, cojepalias TOJbKO BKIIAIKY
"ITonb3oBarens” (puc.4.2b). Brnanka comepkUT KOHPUTypallMOHHBIE JaHHBIE TPOQWIS MOJIb30BATEIs,
KOTOpbIE MOXET W3MEHSATh CcaM TI0JIb30BaTeNb, TOJb30BaTeNb B rpymme  "Security"  wim
MPUBUIICTHPOBAHHBIN MOJIE30BATENb:

«  HWwms - nvapopmanust 00 UMeHH (MACHTUPHUKATOPE) TIOTH30BATEIS.

« [lonnoe ums - yka3blBaeT Ha MOJHOE UMS TIOJIb30BATENS.

«  HM3obpadsicenue nonvzosameis - yKa3plBaeT M300pakeHue mosib3oBareis. M3o00paxkeHne MoxeT
OBITh 3arPY’KEHO WU BBITPYKEHO.

« bJ/[ nonvsosamensa - anpec bJl i XxpaHeHUs JaHHBIX MOJIb30BATEIA.

+ Ilaponw - ione 1151 N3BMEHEHHS TapoJIs ToJib3oBaTess. Beerma oToOpaskaer "H*##** ",

« [pynner nonvzogamenel - Ta0NHIAa C TIEPEYHEM TPYII MOJIb30BATENCH CTAHIIMM U MPU3HAKOM
MIPUHAIJICKHOCTH TIOJIH30BATEINS K TPYIIIaM.

QT OpenSCADA KoHdurypatop

$Paiin Pepaktuposadne Buo Nomoulls

880U LALLI200 @O
[«

|V|Mﬂ lMone3oeamenk: user
= & Demo station
=% basbl faHHbIX Monbsosatens l
= %, beaonacHocTb
= Mons3osamens: ima: user
& rtoman MonHoe ums: [I'Ipomoﬁ nons3oBaTens
;L(;(;r W3obpaxeHne nons3ceaTens:
= Ipynna: KapTuHka He yctaHoBneHa!
users
BD Bl nons3oeatena: | *.* |v]
Arﬂhive dededededede dede dede
Security Mapons: [
Ul [pynnel Nnone3cBaTenei:
root
Protocol :l oynna |BKI'IH]"—IEH|
Special 1| users v
DAQ —
¢ TpaHcnopTsl 2|BD
wu TpaHcnopTHelE NPOTOKONLI ; Archive
| CBop gaHHbIX || |
[1 ApxmBbl 4 | Security
s CneuwaneHele —
H| MonbaoBaTensckue UHTEpPD 5|UI -
&y YnpaeneHwe Moaynamu E l2] rant E
€1 an

#Jroman]

Puc. 4.2b. Briagka "[lonp3oBaTens" cTpaHUIIB TOIB30BATENS MOACUCTEMBI "be3onacHocTh".
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JUis KoHburypanuu Tpynnbl I0JIb30BaTeNel NpeAoCTaBiIseTCsl CTPaHMLA, COJEpXKallas TOJIbKO
Bkiaaky "['pynma" (puc.4.2c). Bxnagka comepXUT KOH(UIYpallMOHHBIE NaHHBIE NPOQMIS TPYIIbI
H0JIb30BATENEN, KOTOPhIE MOYKET U3MEHATh TOJIBKO IPUBIWIETHPOBAHHBIN T0JIb30BATEINb:

«  Uwmsa - uupopmanus 06 UMeHH (MACHTUPHUKATOPE) TPYIIIBI OJIb30BATENEH.

« Ilonnoe ums - yka3pIBaeT HA MOJHOE MUMs TPYIIIBI OJIb30BaTEICH.

«  BJ] epynnwvl nonvzoeamenei - anpec bJ1 U1 XpaHeHUs JAHHBIX IPYIIBI IOJIb30BaTENEH.

« Ilonv306amenu - CIUCOK II0JIb30BATEIEH, BKIOYEHHBIX B JaHHyl rpynny. C HoMmouibro
KOHTEKCTHOT'O MEHIO CIIMCKA MOXHO 100aBUTh WM YAAJIUTh [OJIb30BATENs B IPYIIIE.

¢~ QT OpenSCADA KoH(MrypaTop = = >
dann Pepaxktuposanne Bug [lomouws

88000 L4l 200 @O
4]

|HMﬂ
= @ Demo station

Ipynna users

=% basbl panHbix Mpynna
= /% besonacHocTs
= Mons3osamens: WMmsa: users
%Grtﬂman MonHoe ums: [prrlrla nonb3oBaTeneil ]
user B rpynnel nonesoeatenen: | . v]
= lpynna: MonbsosaTenu:
USErs user
BD root
Archive roman
Security
Ul
root T
Protocol
Special
DAQ
i/ TpaxcnopTsl
& TpaHCnopTHbIE MPOTOKONI
~| Chop paHHbIX E

(1]

Froman)
S

Puc. 4.2c. Bknagka "I'pynna" crpaHuiibl TPYIIIbI OJIb30BaTeNel noacucreMs! "bezonacHocTs".
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4.3. IToacucrema "Tpancnoprsr"

[Toacucrema sBIsIETCA MOTYJIBHOW M COAEPKUT UEPAPXUI0 00BEKTOB, H300paxEHHyro Ha puc.4.3a. Jlus
KOH(pUrypaluyu TMOJACHCTEMBbl MNPEIYCMOTpPEHAa KOpHEBas CTpaHuIa moacuctembl "Tpancnoptsr",
conepkamias Bkiaanaku "[loncucrema”, "Monynu" u "Ilomoms".

Hemo cTaHyma

TpaHcnopTel
Cnold nodcucmem
Sockets
Tun mp ancnopma |

wes_1 ][Selfl E[Trt:ntrmup][ﬁtrmxa]

CucmesHeIl ciod

Bood munid Hexod s |

Modynsraid crod |

Puc. 4.3a. Uepapxuueckas cTpykTypa noacucremsl ""Tpancnopts”.

Bxnaaka "[loacuctema" (puc.4.3b) comepxkutr Tabiuily KOHGUTypallud BHEIIHUX [JI JTaHHOW
OpenSCADA cranuumii. BHemHue cTaHIMM MOTYT OBITh CHCTEMHBIMH M TIOJB30BaTEIbCKUMH, YTO
BEIOMPACTCSI COOTBETCTBYIOMUM MapamMeTpoM. CHCTEMHBIE BHEUIHHE CTAHIIMHA JIOCTYIHBI TOJBKO
MPUBWIECTHPOBAHHOMY TIIOJIb30BATENI0 M HCIOJB3YIOTCSA KOMIIOHEHTAaMH CHUCTEMHOTO Ha3Ha4YeHWs,
HaIpUMep, MEXAaHU3MOM TOPHU3OHTAJIBHOIO  pe3epBupoBaHMsd U MoayieM DAQ.DAQGate.
[Tonp30BaTeIbCKUE BHEIIHWE CTAHIIMHM TMPHUBS3aHBI K TOJIB30BATENIO, KOTOPBIM MX CO37aBajl, a 3HAYHUT
CIHUCOK TOJb30BAaTENbCKUX BHEIIHUX CTAHLIUWA WHAMBUAYAJICH JUIS KaXJIOTO  IOJIb30BaTes.
[Tomb30BaTeIbCKHME BHEIIHWE CTAHIUWA WCIOJB3YIOTCS KOMIIOHEHTaMH rpaduueckoro wuHTEpdeiica,
Harpumep, UL.QTCfg, UL WebCfgD u Ul Vision. B Tabnuiie BHENTHUX CTaHIIUA BO3MOXKHO JTOOABJICHHE U
yaJeHue 3amuceid Mpo CTaHIHIO, a Takke nX Moaudukarwms. Kaxaas 3amuck COIEPKUT TOJS:

« Id - nunenTHdUKATOP BHEIIHEH CTAHITUU.

«  Umsa - nMs BHENTHEW CTaHIIHNU.

« Tpancnopm - BbIOOp U3 CIIUCKA MOIYJS nojacucteMsl "TpaHcnopTsl" AJis UCIIONB30BAHUS €0 B
JIOCTYTIE€ K BHEIIHEH CTaHIIUU.

« Aopec - anpec BHEIIHEH cTaHIUU B (hopMaTe, CrieupUIHOM Il BBIOPAHHOTO B MPEIBIIYIIEM
rnoJje MoayJsa nojacuctemel "Tpancnoptsl”.

« Ilonvzoeamens - UMsI/MIEHTUPUKATOP TOIH30BATENSI YIANEHHONW CTAHIIMU, OT UMEHH KOTOPOTO
BBITIOJTHSITH TIOJIKJTFOUCHHE.

« Ilaponw - napoiib NOJb30BaTENS YAAIEHHON CTAHLIVY.

Brragka "Monxymu" (puc.4.1b) comepXUT CIUCOK MOAYJIeH moacucTeMbl "TpaHCOPTH" U MICHTUYHA
JUIL BCEeX MOAYJIbHBIX mnojcucteMm. Bxianka "Ilomomip" comepXUT KpaTKyr0 TOMOIIL JJisg JaHHOMN
CTPaHMUIIBI.


http://wiki.oscada.org/Doc/Vision?v=10pu
http://wiki.oscada.org/Doc/WebCfgD?v=dn4
http://wiki.oscada.org/Doc/QTCfg?v=16vk
http://wiki.oscada.org/Doc/DAQGate?v=d1r
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~ | QT OpenSCADA KoHdiMrypaTop — =3
dainn Pepaxtvpoeanve Bug [lomouwb
== L5 | e
8000 == a1 200 &0
Wms 08 T
= ‘ Demo station g ogcucmemMa: I paHcnopmel
% Basbl gaHHbIX
% BesonacHocTh Moacuctema | Mogyru | Momowpk |
= g ;pasugﬂopm CucTeMHble BHELWHWE XOCTbl: [ |
BxodHoii mpaHc MepeyeHb BHELWHMX XOCTOB:
BeixodHol mpatc Id | HMms |Tpaucr|np'r| Anpec Monb3ceatens |I'Iaponb|
£ g CokeTsl
Bxodrol mpaxcm 1|loop Loop CokeTbl TCP:localhost: 10005 roman kb
@ Boxodrou mparce. | {,100555) | oop SSL SSL localhost:10045 root ey
. TpaHcnopTHble NpoT -
/| CBop paHHbIx 3|plx8 PLX8 Coketel TCP:plx8.diya.org:10005 roman Fi
&4 CneumnancHble
4| MonbaoBaTenbCkAe W
& YnpaeneHwe Moaynd
& Loop
& Loop SSL
PLX8

an

oman
—————————

Puc. 4.3b. Bknagxka "[Toacucrema” KOpHEBOU CTpaHUIIBI TOJCUCTEMBI "TpaHcopTh".
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Kaxnapiii mMonmyne moacuctembl "TpaHcmopTsl" mpefocTaBisieT KOH(PUIYpalMOHHYIO CTPaHHUILYy C
Bkiaakamu "Tpancnoptel" u "Ilomoms". Brinaaka "Tpancnoptst" (puc.4.3¢) COIEpKUT CIIMCOK BXOASIINX
U UCXOJSIIMX TPAHCIOPTOB, 3apETUCTPUPOBAHHBIX B MOAYJIE. B KOHTEKCTHOM MEHIO CIIHMCKOB
TPAHCIOPTOB MOJB30BATENIO IPEIOCTABISIETCS BO3MOXHOCTh 0OABJIEHUS, YAaJeHHUS U Iepexona K
HY)XKHOMY TpaHcropTy. Bo Bkmaake "Ilomomp" comepkurcss mHpOpMamus O MOIYJE ITOACHUCTEMBI
"Tpancnoptsl" (puc.4.1d), cocTaB KOTOPOI HIEHTUYEH AJIS BCEX MOAYJIEH.

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

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

. Basbl naHHbIX

{4 BesonacHocTs TpaHcnopTbl | Momowp

= 4 TpancnopTsl .

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

=+ CokeTol WEB_2
Bxodnol mpaHcnopm:
BeixodHol mpaHcnopm

. TpaHcnopTHble NPOTOKONb

~| Chop paHHbIX

1 ApxuBbl Buixon;

&4 CneunansHble TrCntrloop

4 Monb3oeaTenkckne UHTepc TrCntrplx8

& YnpaeneHue mogynaMu

& Loop
@ Loop SSL
PLX8
[ an
Ffoman]

Puc. 4.3c. Bxiagka "TpancnopTs!" Moayss noacucteMs! "Tpancnioptsr”.
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Kaxxaplif  TpaHCHOPT CONEPKUT COOCTBEHHYIO CTpaHMIy KOH(QUTYpalMu C OJHOM BKIIAJKON
"Tpancnopt". OTa BKJIaJKa COACPXKUT OCHOBHBIE HACTPOMKHM TpaHcropTa. Bxopasmmii Tpancmopt
(puc.4.3d) conepxwur:

« Pazgen "CoctosiHue" - COAEpKHUT CBOMCTBA, XapaKTEPU3YIOIINE COCTOSIHUE TPAHCIIOPTa:
«  Cmamyc - nvHpOpManus o0 TEKYIIEeM COCTOSIHUU TPAHCIIOPTa M CTATHCTUKA €T0 PaOOTHI.
« Buwinonnsemcs - cocTosiHuE TpaHcnopTa "BeinonHsercs".
« B/ mpancnopma - anpec bJl g XpaHeHHs JaHHBIX TPAHCIIOPTA.

« Paznen "Kondurypamus" - HemocpencTBEHHO COAEPKUT OISl KOH(PUTYPAITUHU:
« ID - undopmanus o0 uneHTH(GUKaTOpE TPAHCTIOPTA.
HMwms - yka3bIBaeT UMs TPaHCIOPTA.
Onucanue - KpaTKO€ ONMUCAHKUE TPAHCIIOPTA U €r0 Ha3HAYCHUS.
+ Aodpec - anpec TpaHCTIOPTa B CHEIU(PUIHOM JJIs TUTIA TpaHCIopTa (Momxyis) dhopMmare.
Onucanue popmara 3anucu agpeca TPaHCIOPTA, KaK MPABUIIO, TOCTYITHO BO BCIUIbIBAIOLIECH
MIOJICKA3Ke ATOTO MOJIS.
«  Tpancnopmmueiii npomoxon - YyKa3blBaeT Ha MOJyJdb TPAHCIOPTHOTO IPOTOKOJIA
(moacucrema "TpaHCOPTHBIE MPOTOKOMNBI"), KOTOPBIA JODKEH paboTaTh B CBSI3KE C
TAHHBIM BXOJHBIM TPAHCIOPTOM. T.e. MOJy4YEeHHBIE HECTPYKTYPHUPOBAHHBIC TAaHHBIE STOT
MOAYNb OyIeT HampaBlATh Ha CTPYKTYpU3alHUI0 U 00pabOTKYy YKa3aHHOMY MOIYIIO
TPAaHCIOPTHOTO MPOTOKOJIA.
« 3anyckamv - yKa3plBaeT Ha cocrosiHue "BreimonHseTcs", B KOTOpoe MEpeBOAUTH
TPaHCIOPT MPHU 3arpys3Ke.

$ain PepaktvposaHve Bun [Momolb

B8O == ek L1220 e

| fus BxodHoii mpaxcnopm: Self
- @ Demo station

% basbl flaHHbIX TpaHcnopt

{4/, BeaonacHocTb

= § TpaHcnopTsl ~CoctonHne
E- g SSL Cratyc: 3anyweH. Coegurennii 1, oTkpbiTo 1. Tpacmk Bxogawmi 3418 k6,
Bxodrol mpancrnopm: ncxogawmn 1.683e+04 k6. 3akpoITo coeaMHeHMA no nuMMTY 0.
Boixodrot mpascnopm BinonHsaeTcs: (v
£ tg Coketol —
= BxodHol mpaHcnopm: B/l Tparcnopra: | . |']
EMESB : ~ KoHdburypauusa
WEB_2 ID: Self
- BeixodHot mpaxenopm Wma: l56|f
TrCntrloop OnucaHue:
TrCntrplx8
. TpaHcnopTHbIE NPOTOKOMNb
| Chop AaHHbIX
| ApxuBel

|

2 CneuwancHele
I3 Monb3oBaTENLCKUE MHTEPC Anpec: [TCP::‘10005:‘1

% Ynpaenexue mopynamMu TpaHcnopTHeld npoTokon: | SelfSystem |-

& Loop .
@ Loop SSL 3anyckare: |

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

|

(L 7E ] [+

Fomer)

Puc. 4.3d. Bkinagka "Tparcmopt" cTpaHUIBI BXOISAIIETO TPAHCTIOPTA MOIYJIS TIOJICHCTEMBI
"Tpancnoptsr".
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Ucxonsmuii Tpancnopt (puc.4.3e) COnepKuT:

« Paznen "Cocrosinue" - COOEpKUT CBOMCTBA, XapaKTEPUIYIOLIUE COCTOSIHUE TPAHCIIOPTA:
+  Cmamyc - nadopMaIus 0 TEKYIIIEM COCTOSHHH TPAHCIIOPTA U CTATUCTHKA €r0 pabOTHI.
+  Buwinonusemcs - coctosinue tpancnoprta "Beinonnsercs".
« b/ mpancnopma - anpec b/I nyisg XpaHeHus JaHHBIX TPAHCIIOPTA.

« Pazgen "Kondurypanus" - HENocpeaCTBEHHO CONEPKUT IM0JIs KOH(PUTrypanuuu:
+ ID - undopmanus 06 uaeHTUu(GUKATOPE TPAHCTIOPTA.
«  MHmsa - yka3pIBaeT UM TPAHCIIOPTA.
+  OnucaHnue - KpaTKoe ONMMCAHUE TPAHCIIOPTA U €r0 Ha3HAUYEHUSI.
« Aopec - ajpec TpaHCIOpTa B CHEIUPUIHOM JUIsl THIIA TpaHcropTa (Momyiis) dopmare.
Onucanne popmara 3anucu agpeca TPaHCIOPTA, KaK MPABUIIO, TOCTYITHO BO BCIUTBIBAOIIECH
MOJICKA3Ke ATOTO TOJISL.
« 3anyckams - yKa3bplBa€T Ha cocTosiHME '"BrpimonHsercsa", B KOTOpOE MEpPEeBOAUTH
TPaHCIOPT MPHU 3arpys3Ke.

« | OT OpenSCADA KoHgMrypaTop = =2

@©afn  Penaktvpoeadne  Bun  MNomows  QTStarter

88000 L4l 200 20

ma

= o Demo station

BrixogHon paHcnop T:Exlar

=
=) Baabl AaHHbIX Tpancnopt 3anpoc
E};} BezonacHoCTh
= 4 Tpaucnoprel — CocToAnune
(# SSL
*.3 Cratyc: 3anywed. Tpadonk exonauw,nil 0 k6, nexonawui 0 k6.
tg Coketol
- MocnelopaTenbHeIA MHTER BhinonHsetca:
BxogHoi ThadcropT: E.L TpaHcnopTa: [ |T]
= BuixogHoi TDadciopT;
Exlar — KoHdory payma
Il TPaHCNOpRTHBIE NPOTOKONbI ID: exlar
F} |0 COOp LaHHbIX
i J P Ama: [Exhr
[ ] Apxunesl
(L4 Cneumansuele CnncaHne:
I!] MoNb20BATENbC KWE WHTERI
@Y YnpaeneHue MOLY NAMK
@ Loor
& Loop S5L
= PLxE Anpec: [."daw‘l‘l}'SD:‘IBBSU:E:E:p ]
Sanyckatb: [ |
EpeMeHHble MHTepBaNbl: [585:0.5?:293 l

(] (]

i

Puc. 4.3e. Bxknaaka "Tpancropt" cTpaHHIIBI HCXOASIIETO TPAHCIIOPTA MOYJIS TOJACUCTEMBI
"Tpancrioptsr".
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Hcxonaummii TpaHCHOPT, B JONOJHEHHUE, NPEAOCTABIIACT BKIAAKYy (POPMHPOBAHUS HOJIB30BATEIHCKOIO
3ampoca uepe3 JaHHbIi TpaHcnopT (puc.4.3f). Bkiagka npeaHasHaueHa JUId HANAIKKU CBSI3H, a TAKXKE AJIS
OTJIaJIKU IPOTOKOJIOB U COJEPIKHUT:

« Bpewmsa (mc) - uHpopMaLus 0 BpeMeHH, 3aTpadyeHHOM Ha 3alpoC U MOJIy4YE€HUE OTBETA.

« Peowcum - yKa3pIBaeT PeXHM JaHHBIX, u3 crucka "Tekct" u "buHapHbIH", B KOTOpOM OyneT
(opMHpOBATHCS 3alPOC U MPEAOCTABIATHCS OTBET. B OMHApHOM peXMMe JaHHBIE 3alHChIBAIOTCS
napamMy Yucell B IIECTHAIATEPUYHOM HCUUCICHHH, T.€ OalTaMu, pa3ienéHHbIMU poOeIaMu.

«  Omnpasums - KOMaHJa OTIPABUTh 3aMPOC.

+ 3anpoc - COIEPKUT 3alPpOC B BHIOPAHHOM pEXHUME MPEICTABICHUS TaHHBIX.

«  Omeem - Ipe1OCTaBIISIET OTBET B BHIOPAHHOM PEKHUME IPEACTaBICHUS JaHHbBIX.

-+ QT OpenSCADA koH(MrypaTop = = >
daian  PenakTwpoeadwe  Bun  MNowmows  QTStarter

88000 L4l |B00L 20

Mma v
BrixogHoun paHcnop T:Exlar
= 6 Demo station
i)
. Bazbl danubix Sanpoc
{2, Beaonacuocts
= 4 TpaHcnoptel Bpema (MC): 23,007
@ ssL
{ﬂ Ok S ThI Pexum: [EHHathm |v]
- MNocnedoeaTenbHBIA MHTER
BrogHoi TDadcropT.
) BuixoqHoi ToaHciopT: Sanpoc:
Exiar 010300000001 B40a
(a0 TpaHCnNORTHLIE NPOTOKO LI
J CHOP L AHHBIX
[ ] Apxunesl
L4 Cneumansueie
I!] MoNb20BATENbC KWME MHTER
9 YnpaeneHue MoLy NAMKA OTRET:
@ Loop 01030203e8 b fa
® Loop S5L
@ PLxB

[Jlromar]

Puc. 4.3f. Bkiaaka "3anpoc" cTpaHMIIbl HCXOASAIIET0 TPAHCIOPTA MOy MoAcUcTeMbI "TpaHcopThl".
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4.4. IToacucrema "TpancnopTHbie NPOTOKOJIbI'

[Toncucrema sBisiercss mMonmynbHOW. JIyisi KOHUryparuu TMOJACHUCTEMBI MPETyCMOTpPEHA KOpHEBas
cTpaHuIa nojcuctemMsl "TpaHcnopTHbIE TPOTOKOIBI", coaepskamas Bkiaagku "Moaynu" u "llomomns".
Bxnagka "Mogynu" (puc.4.1b) cogepxuT cnucok Moayiel nojacucreMsl "TpaHCOpTHBIE MPOTOKOBI" 1
UACHTUYHA ISl BCeX MOAYIBbHBIX moacucteM. Bxnaaka "llomomp" COAEpKUT KpaTKyl MOMOIIb JUIS
JTAaHHOW CTPAaHUIBI.

Kaxnprit momyne moxacuctembl "TpaHCIOPTHBIE MPOTOKOJBI" MPEAOCTABISIET KOH(PUTYpPAITMOHHYIO
cTpanuily ¢ ogHoi Bkiaakoi "llomomp". Bo Bkmaake "Tlomomis" comep:kutcs wHGOpMAIHS O MOIYIE
nojacuctemsl "TpancopTHbIe MPOTOKOJBI" (prc.4.1d), cocTaB KOTOPOU HASHTUYEH JUIsl BCEX MOTYJICH.
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4.5. IMoacucrema "Coop nanubix"

[Toacucrema siBIsIETCA MOTYJIBHOW M COAEPKUT UEPAPXUI0 00BEKTOB, H300paxEHHyr0 Ha puc.4.5a. Jlus
KOH(Urypaluyu TMOJICUCTEMBl IPEeIyCMOTpeHa KOpHEBas cTpaHuma mnojacucteMel "COop maHHBIX",
cojaepxaras Bkiaaku "bubmuorexu mabdmonos", "Moaymu" u "Ilomoms".

JUis monydeHus jgocTyna Ha MOAM(UKALMIO OOBEKTOB 3TOH IMOJCUCTEMBl HEOOXOAWMBI IpaBa
nosib3oBarens B rpynne "DAQ" win npaBa NpuBUIETUPOBAHHOTO MOJIb30BATENS.

-

CLCmesEbIT Ciow
Oemo
CTaHUKMA

Crow modcucmend

.................................

ModynerbIT cnod

System \|E!In|:kCaI|:| Tun A0
Auto DA, GenStat Kosmpannes

[Meminfol [cpumfu][mgm][muzz

Sooog

[fre e][tntaIIIn adIsys ][cn:n][st_npe n] amputiym

n, .

apamemp

N,

Puc. 4.5a. Uepapxuueckas cTpykTypa nojacucteMsl "COoop m1aHHBIX".

Brmanka "PesepBupoBanue" (puc.4.5b) comepkXuT KOH(MUTYpAIMIO pPE3ePBUPOBAHHSI HCTOYHHUKOB
JMaHHBIX oAcucTeMbl "COOp MaHHBIX" CTAHIIMK B COCTAaBE HACTPOCK:

« Cmamyc - coaepXHuT MH(OPMAIMIO O paboTe CXeMbl pe3epPBUPOBAaHUS, OOBIYHO 3TO BpEMH,
3aTpadyeHHOE Ha MCIOJHEHUS OJJHOTO LIMKJIA 3a]]aui 00CTyKUBaHUS pe3epBa.
«  Vposenv cmanyuu - yka3plBaeT ypoBEHb JaHHOH CTaHIIMU B cxeMe pe3epBupoBanus (0-255).
« Ilepuoo 3adauu pezepsupoéanusi - yKa3blBa€T IEPUOJUYHOCTb HCIOJHEHUS 3aJlauM
pe3epBHpoBaHus B ceKyHaax (1-255).
«  Unumepsan epemenu 6occmanosienus coeOuneHus - yka3blBaeT uepe3 Kakoi MHTepBal BPEeMEHH
OCYILIECTBIISATh TOMNBITKY BOCCTAHOBJIEHUS COEIMHEHUS C TOTEPSIHHOM pe3epBHON CTaHLUEH B
cexkynnax (0-255).

- Inybuna epemenu 60cCMAaHOBNeHUsI OAHHLIX - YKa3bIBAeT HA MAaKCHUMAJbHYIO TIIyOHHY
apXMBHBIX JIaHHBIX JJI1 BOCCTAHOBJICHUS U3 apXWBa yJaJlEHHOM CTaHIMM Npu 3amycke B yacax (0-
12).

« Cmanyuu - comepXuT Tabmuly ¢ UHGOpManueil o pe3epBHBbIX CTaHUUAX. CTaHLIMU MOXKHO
J00aBIISATh M YAAIATH MOCPEACTBOM KOHTEKCTHOTO MeHI0. neHTuukaTop 100aBIeHHBIX CTAaHIUH
HY)KHO BBIOpaTh U3 CHHCKa JOCTYHHBIX cHucTeMHbIX cTaHuuid OpenSCADA. Tabnuna
MIPEOCTABIIAET CASAYIOIYI0O HH(POPMAIIUIO O CTAHIUH:
« ID - unentudukarop cucremnoit cranuuu OpenSCADA, nomkeH ObITh U3MEHEH TOCTe
no0aBiieHUs MyTEM BbIOOpa U3 NEPEYHSI TOCTYIHBIX;
«  HUwmsa - ums cuctemuoi ctaHiuu OpenSCADA;
« JKue - mpu3HaK HAIMYUS CBS3U C PE3EPBHOM CTAHIIMEH;
«  Vposenwv - ypoBeHb yNIEHHON CTAaHLIUU B CXEME PE3EPBUPOBAHUS;
«  Cuémyux - cC4ETUHK 3aIIPOCOB K PE3EPBHON CTAHIIMU WJIM BPEMEHH OXHUIAHUS B ClIydae
OTCYTCTBUSI CBSI3U;
« 3anywen - CIUCOK JOCTYNHBIX KOHTPOJUIEPOB C TPU3HAKOM (+) JIOKaJIBHOTO
VCIIOJIHEHUS HA yNAIEHHON CTaHIIUH.
« Ilepexoo k konguzypayuu nepeuns yoanénHuvix cmanyuii - KOMaHJa Jjs Iepexo/ia Ha CTPaHUIly
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koHurypauuu ynanéaasix OpenSCADA crannwii, B noacucreme "Tpancrnoptsr".
« Koumponnepvr - CcONEpXHUT TaONUIy C TEpeYHEM KOHTPOJUIEPOB, JOCTYIHBIX IS
pPE3epBUPOBAHHUS, U TEKYLIEE UX COCTOSTHUE:!
+  Kommpoinnep - NONHBIN HIEHTUPUKATOP KOHTPOILIEPA;
«  Umsa - ©Ms KOHTPOJLIEPA;
+  3anywen - NpU3HAK UCTIOJHEHUs KOHTPOJUIEPA JIOKAIbHON CTAHLIUEH;
Pesepsuposanue - pexxuMm pe3epBUPOBAHHS KOHTPOJIEPA, MOXKET OBITh M3MEHEHA W3
nepeuss: "Beikmouen"”, "Acummerpuyunoe" u "CummerpuyaHoe";
« Ilpeonoumenue ucnonmenuss - KOH(PUTypalus NPEANOYTHTEIHHOTO HCIOIHEHUS Ha
YKa3aHHOM CTaHIMH, MOXET ObITh U3MEHEH; 3ape3epBUPOBAHHbBIC 3HAUEHUS YKA3bIBAIOT HA:
<BbICOKMI ypOBEHb> - HCIOJHEHHE Ha CTAHUWU C HAUBBICIIMM YypoBHeM, <Hwuzkuit
YPOBEHB> - UCTIOJIHEHUE HA CTaHIIMU C CAaMBIM HU3KHM ypoBHeM, <ONTHMaJbHO> - BBIOOP
JUISl UICTIOJIHEHUSI HAUMEHEE Harpy>K€HHON CTaHLUU.
« Voanéunvui - TpU3HAK, YKA3bIBAIOIIMH Ha MCIOJHEHHE KOHTpoJUlepa YAANEHHON
CTaHIIMEN W TEpPEBOJ JIOKAIBHOM B PEXKUM CHHXPOHH3ALMHU [AHHBIX W3 YAAIEHHOMN
CTaHIUU.

,, O QT Configurator of QpenSCADA: Station 1

dain  PepakTwposadue  Bup  Momows  QTStarter
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Puc. 4.5b. Bknaaka "Pe3epBupoBanue” noacuctemsl "CO0p TaHHBIX'".
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Bxnaaka "bubmuorexku mabmoHoB" (puc.4.5C) COIEPKHUT CIHCOK OHMONHMOTEK MIA0JIOHOB IS
apaMeTpoB 3TOM IOJACUCTEMBbI. B KOHTEKCTHOM MEHIO CIHMCKa OMONMOTEK HIa0JIOHOB MOJIB30BATEINIO
NPEOCTABIISIETCSI BO3MOXHOCTh JT0OOABJICHUs, yOAICHUS W Tepexoia K HyKHOH OmOmmoteke. Brimamaka
"Moaymu" (puc.4.1b) comepxxut crnucok Monyineil nmoacucreMsl "TpaHcrmopTsl" M UAEHTHYHA Ui BCEX
MOAYJIBHBIX ojcucTeM. Britanka "[lomomip" comep uT KpaTKyro MOMOIIb JJIsi JAHHOW CTPaHUIIBI.

¢ain PepaxtuposaHne Bug [Momowb

88000 == SICAC 2
Wmm []

= @ Demo station
=% Basbl nanHbIx
i, besonacHocTb
i TpaHcnopTel
. TpaHcnopTHele NpOTOKONG
| Cbop paHHbIX
= Modyns:
TpaHcNopTER MCTOYHWKOB [
ModBus knueHT
DCON wknweHT
SMNMP knuenT
BnoYyHbIA BEYUCIUTENL
% Cbop gaHHbIX cUCTeMB
Norvyeckuiia ypoBeHb
BblumcnnTens Ha java noag
CBop paHHbIX Siemens
Diamond nnatel cbopa nax
= Bubnuomexa wabnoHos:
ST
Bazoekle WabnoHkl

| ApxwBel E

S -

afh Modcucmema: Cbop aHHbLIX

Bubnuotekn wabnoHos [ Moaynu | MomMoLwb ]

BubnuoTtekn wabnoHoe:
ST
Bazoeble wabnoHk

0-#2-8-H-H

O B B S E |

o)

Puc. 4.5¢. Bxnaaka "bubmmorexku ma6ionoB" moacuctems "COop JaHHBIX".

Kaxxgas 6ubnuoreka madnoHoB moacucteMbl "COoOp AaHHBIX" MpeAocTaBisieT KOHPUTYPALHOHHYIO
cTpanuity ¢ Bkiaakamu "bubnmorexa" u "llla6nonsr mapamerpoB". Bxianka "bubmmoreka" (puc.4.5d)
COJIEP’KUT OCHOBHBIE HACTPONKU OMOIMOTEKH B COCTABE:

« Pazgen "CoctosiHue" - COAEpKHUT CBOMCTBA, XapaKTEPU3YIOIINE COCTOSHUE OMOIMOTEKH:
«  Jlocmynen - coctossare 6udamorexu "Joctynen".
« B/ bubauomexu - anpec BJ1 ans XpaHeHUs! TaHHBIX OMOIMOTEKH U 1a0JIOHOB.
+ Paznen "Kondurypanus" - HEmocpeICTBEHHO COAEPIKUT I10JI KOH(UTYpaIUH:
« ID - undopmarus o0 uaeHtTudukarope OUOINOTEKH.
«  Uwms - yka3piBaeT UMs OMOJTHMOTEKH.
Onucanue - KpaTKoe onucaHue OUOIMOTEKH U €€ Ha3HAUCHUS.

Bxknaaka "Ilabnonsl mapamerpoB" (puc.4.5€¢) coOAepKHUT CHUCOK II1a0loHOB B Oubiamoreke. B
KOHTEKCTHOM MEHIO CITHCKAa MOJIb30BATENI0 IPEJOCTABIISETCS BO3MOXHOCTH JOOABICHUS, yOalCHUS U
nepexo/a K Hy)KHOMY IIa0JIoHY.
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-+ | QT OpenSCADA KoH(pHWIrypaTop = =] =
$ain Pepaktwpoeanwe Bug [Nomowbs
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Puc. 4.5d. OcHoBHas BKi1agka KoHGUTYpanuu ONOIMOTEKH MabI0HOB noAcucTeMsl "COop naHHBIX".

-+ QT OpenSCADA KoHpHrypaTop ==l

$aiin Pepaxtvpoeanwe Bug [lomowb
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ModBus knueHT
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Flroman
S

Puc. 4.5¢. Bxianka criucka ma6i0H0B B 6u0iaroTeke madiaoHoB noacucteMsl "Coop qaHHBIX .
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Kaxnpiit ma6oH 0uOIMoTeky madIoHOB MPEIOCTABISICT KOHPHUTYPAIIMOHHYIO CTPAHHILY C BKJIaIKaMU
"[a6mon" u "10". Bxnanka "[la6mon" (puc.4.5f) conepkut oCHOBHbIC HACTPOHKH IaOJIOHA B COCTABE:

+ Paznen "CocrosiHue" - COIEPKUT CBOKWCTBA, XapaKTEPHUIYIOIIUE COCTOSHHUE MIA0JI0OHA:
«  Jlocmynen - cocrosinue matbnona "Jloctymnen".
+  Hcnonv306ano - KOMMYECTBO HCIIONIb30BaHMs mabioHa. [lo3BossieT onpenenuTts QaxT
WCTIOJIb30BaHUS U, KaK CJIEICTBHE, BO3SMOXXHOCTh PEIaKTUPOBAHHS ITa0I0OHA.

« Pazgen "Kondurypamus" - HENOCPEICTBEHHO CONEPKUT I10JIs1 KOH(pUTrypauuu:
+ ID - uadopmanus o6 uaeHTUGUKATOpE M1abIoHa.
HUwms - yka3piBaeT uMs 1a0JIoHa.
«  Onucanue - XpaTKoe onMcaHue madjJoHa U ero Ha3HAuYEHUSI.

dain Pepaktuposadue Bug [Momowb

48500 - = ) o 2 Q 2 R
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(<] [(«]v]
[roman

Puc. 4.5f. 'naBHas Bkyaaka KoHGUTypauu madioHa napaMmeTpoB noacucteMsl "COoop 1aHHbBIX".

Bxnaaka "IO" (puc.4.5g) conepxkutr koHpurypamuio atpudyroB (IO) mabioHOB W mporpamMmy
mabJoHa Ha OJHOM W3 S3BIKOB MOJb30BaTenbckoro mporpammupoBanus OpenSCADA, wHampumep,
DAQ.JavaLikeCalc.JavaScript. B Tabnuiy atpuOyToB mabiioHAa MOJIE30BATENh MOXET, TOCPEICTBOM
KOHTEKCTHOTO MEHIO, J00aBUTh, BCTaBUTh, yJAlIUTh, MEPEABUHYTh BBEPX WM BHU3 3allUCh aTpuOyTa, a
TaKXke OTPeIaKTUPOBATh I0JIs aTpHOyTa:

+ Id - unentudukarop arpulyra.

«  Uwmsa - ums atpubyra.

+ Tun - BeIOOp THTIA 3HAUeHUS aTpuOyTa u3 crmcka: "BemectBennsiii”, "[ensii", "Jlorudeckmii”,
"Crtpoxka".

+ Peowcum - BbIOOp pexnmMa aTpudyTta u3 ciucka: "Bxoxa", "Beixon'.

«  Ampubym - pexxum aTpuOyTa rmapameTpa, peaji30BaHHOTO Ha OCHOBE IadyioHa u3 crrcka: "He
atpudyt", "Tonbko mia urenus”, "llonubiit goctyn". [{ns arpuOyToB mabdiaoHa, y KOTOPBIX 3TO
M0JIE YCTaHOBJICHO, OYyJeT CO37aBaThCsl COOTBETCTBYIOIIMI aTpuOyT y mapamerpa KOHTpoJUiepa
3TOU MOJICUCTEMBI.

« Kongueypayua - pexxum KoH(Urypaiuu atpulyTa BO BKJIQJKe KOHUTypaluu MIadlioHa Yy
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rnapamMeTpa KOHTpoJuiepa 3Tou noacuctemMbl u3 cnucka: "Koncranra", "[lyOnuunas xoHcTaHTa",
"Ces3p". B pexxumax "[lyOnmmuunas koHctanTa" u "CBs3p" BO BKJIAZKE KOHUrypaluu I1a0iioHa
OyayT noOaBieHbl 3TH aTpUOYTHI IJIS YCTAaHOBKM KOHCTAHTHI WJIM YyKa3aHUS BHEIIHEH CBS3U
napamerpa.

+ 3nauenue - 3HaUCHHE aTPUOYTa MO YMOJIYAHUIO WIIM MAOJIOH CCHUTKU JJISl JOCTYMA IO CCBHUIKE.
@dopmar mablioHa CCHUIKM 3aBHCUT OT KOMIIOHEHTa, KOTOPBIM ero ucmonb3yer. OOBIYHO IS
moayis DAQ.Logiclev mrabnon cchuiku 3anuchiBaercs B Buze: {Ilapamerp}|{aTpudyt}. [Tome
{ITapameTp} - yKa3pIBaeT UM NapaMeTpa Kak KOHTeHHepa aTpuOyToB. ATpUOYTHI C OJUHAKOBHIM
3Hauenuem {Ilapamerp} OyayT rpynmupoBaThCs M IMO3BOJSAT HA3HAYATHCS TOJIBKO YKa3aHUEM
KOHTeWHepa aTpuOyTOB, a OTACIbHBIC aTpUOyTHl OYIyT CBSI3aHBI C aTpuOyTamMu KOHTEWHEpa B
COOTBETCTBHH C IIOJIEM {aTPUOYT}.

C CHHTaKCHCOM S3bIKa mporpaMmaI mabjIoHa MOKHO O3HAKOMHTLCSI B JOKYMCHTAlUU MOIYJIA,
IPEIOCTABISIIOIIET0  MHTEPIPETaToOp  BBIOPAHHOTO  si3bIKa.  Hampumep,  THIUYHBIM  SI3BIKOM
noJjb3oBarenbekoro nporpammupoBanust OpenSCADA sBrnsercs DAQ.JavalikeCalc.JavaScript

I,'_..-l 0 OpenSCADA QTCPg: Jemo craHuma
Eiﬁn Pepaktnporanne  Bwp  Momowe  QTStarter
8BO000IR% 14 200 28
'R g = &
Hma
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= a Jemo cTanuna
]
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_} TpaHcnopT 10: B
o TpaHenopTHHE NpaTakens
g J Cop aaHHbx | Id | Hma Tun |F'emm| ATpuEYT KoHdhnrypauna 3HaUEHNE |
. Ki
Modyne: 1 |emdOpen ";::pH:':b" Narnueckni Bexog MonWwi goctyn | Ceaze KpaH|zom
[} BuSnuomera wabnoHos: -
2? . 2 | emdClose "'(;:rilii” NorMueckni Buwxop | MonHwil goctyn | CeAsbk KpaH|close
asoebe WaBnoHs
- —
E::::.:::;i?:z"rp 3 |cmdStop | Komaupa "Cron" Narnueckni Bexog | MonHwi goctyn | Cease KpaH|stop
PacxopomepHeli ya | I .
ENok aMEkp. napam 4 |stOpen ";::::::m NorMyecenn Bxon Toneko uTeHne | CeAsb KpaH|st_open
| Apxites | CocTosHne
@ CneynansHe 5 |stClose "3agpar Normveckni Exog Toneko yTeHne | CEAse KpaH|st_close
A Nonesorateneckne nate | B . . .
'—'l P & [tCmd peEna yaSpK Lenen Bxon MonHei gocTyn | KoHoTanTa g
w ¥npaenedne mogynamn KOMaHAR (c) -
LUOP "_||1r" e nUCﬂEﬂ,Hﬂﬂ Ilemaaii [ =FRTeray Uea armuafur Kamrars M hd
Loap S5L Ak nporpamme; | JavalikeCalc.JavaScript |v]
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
{ |
w_tm=0;
ifftCmd=0) o
O - CIC AN N =0
if{last_cmd==1) cmdOpen=false; [+ = |
“Jlroman]

Puc. 4.5g. Bknanka koHpUrypanuu aTpuOyTOB U MPOrpamMMbl 11adsiona nojacuctems! 'COop JaHHBIX".


http://wiki.oscada.org/Doc/JavaLikeCalc?v=p2r
http://wiki.oscada.org/Doc/LogicLev?v=6ed
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Kaxnprit momynpe moacuctembl "COOp MaHHBIX" TPEeNOCTaBiseT KOH(MHUTYpallMOHHYIO CTpPaHUILy C
Bkinaakamu "Konrtpomnepsr" u "Ilomomrs". Brmagka "Kontpomeps!" (puc.4.5h) comepXuT crnmcox
KOHTPOJIJIEPOB, 3apEerUCTPUPOBAHHBIX B MOAyJe. B KOHTEKCTHOM MEHIO CIHCKa TIOJb30BaTEINIO
IPEJOCTABIISAETCS BO3MOXKHOCTh J100aBJCHUS, YAAJICHHS W Iepexojla K HYKHOMY KOHTpoiepy. Bo
BKiajke "Tlomomip" comepxkutcs nHpopManus o Moayie nmoacuctemsl "Coop nanabix" (puc.4.1d), cocras
KOTOPOI MICHTUYEH /ISl BCEX MOAYJIEH.

Dain Pepaktmpoeadwe Bug [Momows
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Puc. 4.5h. Bxiagka "Kontposnepst" moayins moacuctemsl "COoop TaHHBIX".
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Kax/iplif KOHTpOJIEp COAEPKHUT COOCTBEHHYIO CTpaHUIly KoH(purypauuu c¢ Bkiaaakamu "Konrposiep"
u "[lapamertpsr”.

Bxnaaka "Kontpomnep" (puc.4.51) comepXUT OCHOBHBIE HAcTpOWKH. COCTaB ATHUX HACTPOEK MOKET
HECKOJIBKO OTJIMYaThCsl OT OJHOIO MOJYJS 3TOW IOACHCTEMBI K JIPYroMy, 0 4éM MOXXHO y3HaTb B
COOCTBEHHOM JOKyMEHTAIlMHM MOJyJeld. B kadecTBe mpumepa pacCMOTPUM HACTPOWKH KOHTpOJIIEpa y
MoJyJ1sl KOHTpoiuiepa orudeckoro DAQ.LogicLev:

+ Paznen "Cocrosinue" - COOEPKUT CBOWCTBA, XapaKTEPUIYIOIIHNE COCTOSTHIE KOHTPOJUIEpa:
«  Cmamyc - yKka3bIBaeT cTaTyc KOHTpoyuiepa. B Haiem ciydae KOHTPOJUIEP UCTIOTHSAETCS
u Bpems BelunciieHus cocrasiseT 0.394644 MunmcekyHbl.
« Brawouen - coctosiHue KoHTpoJuiepa "BriroueH". BKIIOYEHHBIM  KOHTPOJLIEP
MIPEOCTABIIAET BO3MOKHOCTD CO3/IaHUS MTapaMeTPOB U UX KOH(UTYpaIUH.
« 3anywen - coctosHHEe KOHTposuiepa "3amymeH". WcmomHstomuiics KOHTPOJUIEP
BBITIONHSET (U3MUECKUid cOOp MaHHBIX W/WJIM BKIIOYAET MEXAaHM3MBI JIOCTyNa K AITHM
JTAHHBIM.
« bBJ[ konmponnepa - anpec b/ 1y1st XpaHeHus: TaHHBIX KOHTPOJUIEPA U €ro MapaMeTpoOB.
 Pazgen "Kondurypamus" - HEMOCPEICTBEHHO CONEPKUT IM0JIs1 KOH(pUTrypanuu:



http://wiki.oscada.org/Doc/LogicLev?v=6ed
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 ID - uadopmarnus o0 uaeHTUGUKATOPE KOHTPOJLIEpA.

«  HMwmsa - yka3bIBaeT UMs KOHTPOJLIEPA.

Onucanue - KpaTKO€ ONMCAaHUE KOHTPOJIEpA U €ro Ha3HAYECHHUS.

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

« 3anyckamu - yKa3bIBaeT Ha COCTOsIHME "3amylieH", B KOTOpOe NEPEBOJAUTH KOHTPOILIEP
IIpU 3arpys3Ke.

«  Peoicum 20pu30HmManbHO20 pe3epeuposanuss - BKIIOYAET KOHTPOJJIEp B CXEMY
TOPU30HTAJIBFHOTO pe3epBUpPOBaHUs cOopa gaHHBIX mojacucteMbl "COop maHHBIX" U
yKa3bIBaeT peKuUM pe3epBupoBaHus: "AcummeTpuyHbld" win "CUMMETpUUHbBIN".

« [lpeonoumenue ucnonHenus OAHHO20 KOHMPOLLEpa - YKa3bIBaeT MPEANOYTEHUS
WCIIOJIHEHUS IAaHHOTO KOHTPOJUIEpA Ha CTAaHIIUU B CXEME PE3EPBUPOBAHMSL.

- Tabnuya napamempog - uMsi TaOJIUIBI, B KOTOPOH COXpaHATh MapaMmeTpsl (UMEITcs B
BUJY OOBEKTHI MapaMeTpoB cOopa TaHHBIX) KOHTPOJLIEpa.

« Ilepuoo nonyuenus oanHwvlx (Mc) - MEPUOTUIHOCTH 3a7auyu cOopa JaHHBIX. B Hamem
IpUMEpPE ITO MEPUOAUYHOCTh BBIYMCIICHHUS 11a0JIOHA.

- Yposenv npuopumema 3adauu nonyuenusi 0aHHvIX - YCTAHABIMBAET NMPUOPUTETHOCTH
3amaun cOopa MaHHBIX 3TOro KOHTpoiuiepa. Mcmomnb3yercs Npu IMIaHUPOBAHUHM 3adad
OIEPAaLlMOHHOM CHUCTEMOM. B cilyyae MCIIOJIHEHHs CTaHLMU OT UMEHHU CYIEPIIOJIb30BaTElIs
"root" 3TO mMoJe BKIIOYACT IUIAHHUPOBAHUE 3aJa4d KOHTPOJUIEpAa B PEKUME PEaJTbHOIrO
BPEMEHM U C YKa3aHHBIM IIPHOPUTETOM.

©alin  PepakTvpoeanve  Bug  MNomows  QTStarter

88000 =% % ¢ 20 2

£

|L'1Mﬂ

[«
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= & Jemo cTaHUpe

-
" Basbl faHHbIX R T
{4} BesonacHocTs
j TpaHcnopThl —CocToAHWe
at TpaHCNopTHEIE NPOTOKOI GTaTYE:
¥C. 3amyweH. Bpema eeiuMcneHna 0.394644 mc.
Bl |+ CBop agHHbIx »
Bl Modyns: BrnoveH: (v
LUnto3s METOYHMKD B aHHbI ]
ModBus Janyuer: |v]

DCON knueHT
SMMP knveHT
BRoYHBIN BbIMMCIMTEND — KoHgmrypauma
E Chop gaHHBIx CUCTEM
JBYHOBAA KapTa

Nonqeckii YpoB eHb Wma: | SKcnepUMeHTanbHbIR
=l 3KCrnepMMeHTansHsIR

KoHmponnep: SxcnepumMeHmansHbIU

Bl KoHTponnepa: [ b | v]

IT: experiment

F3 QNMCaHNE:

Fa Copep#uT Mynny 3KCNEPHMEHTENbHBIX NapamMeTRos.
TPP1

T_PP3

T_PPS |

P_PP1

P_PP3

F_PP5 Brniouats: ||

3 KLLIG

Pngblme JanyckaTs: |v|

P4 PesepBWpoEaHue: [Bbmnmuem | v]

Pi

Yaen yuETa 1 MpegnoYTeHMe MCNoNHEHK A [:Elblcoumﬁ YPoBEHE> | v]

Ti . -
PT0503 Tabnuua napameTRos: [ LoglLevPrm_sxperiment

KpaH K7 E Mepuog Nony<eHrA gaHHex (mc) | 1000 E
F PP1 i
EII] YpoBeHe NPWORPWTETA 384a4W NONYYEHWA faHHBIX: _

[

oma)

Puc. 4.51. I'naBHas Bki1agka KoH(pUrypanuu KoHTposuiepa nogcuctemsl "COop 1aHHBIX".



50

Bxnaaka "Ilapamerpsr" (puc.4.5]) comepKUT CIHCOK IapaMeTpPOB B KOHTpOJUIEpPE, a TaKkKe
uHpOpMaLKI0 00 OOIIEM KOJIMYECTBE M KOJMYECTBE BKIIOYCHHBIX MapaMeTpoB. B KOHTEKCTHOM MeEHIO
CIIMCKA IOJIH30BATENI0 MPEJOCTaBISAETCSI BOZMOKHOCTh JOOABICHUS, YIAICHUS U Mepexo/ia K HY)KHOMY
napamerpy.

daiin Pepaktwpoeanve Bug [lNomowb
880V REX L&l B0 2R
Vims = KoHmponnep: 3kcnepuMeHmansHbI
C @ Demo station
% Basbl AaHHbIX " Kowtponnep | Mapametpsi |
iix, besonacHocTb
4 TpaHcnopTbl 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
£ SKcnepuMeHTanbHbIA P3 E
F3 =¥
F4
T PP1
T_PP3
T_PP5
P_PP1
P_PP3 E
[ [T+
froman

Puc. 4.5j. Bximagka "[lapameTpsr”" cTpaHuiisl KOHGUTypauu KOHTposuiepa mojacuctems! "Coop JaHHBIX .

[TapameTpsl KOHTposiepoB moxacucteMbl "COoOp AaHHBIX" MPEAOCTABISAIOT KOH(PUTYPALMOHHYIO
cTpanuny c Bxiaakamu "[lapametp”, "ATtpubytsl", "ApxuBanusa” u "Kondurypanuus mabnaona". Brmagka
"Konduryparus mabdiona" He SBISIETCS CTaHIAPTHOM, a MPUCYTCTBYET TOJBKO B MOIYJISIX TMOJCHCTEMBI
"COop maHHBIX", KOTOPbIE PEATU3YIOT MEXaHU3MBbI paOOThI MO MIA0JIOHY B KOHTEKCTE UCTOYHHKA JTaHHBIX,
uMu oOciyxuBaemoro. B naHHblli 0030p 3Ta BKJIaJKa BKJIIOYEHA Ui OOECIEYEHMS JIOTMYECKOM
3aBepUIEHHOCTH 0030pa KOH(UIypaluuu Ia0JoOHOB MapameTpoB mnoacucteMbl "COoOp OaHHBIX" Kak
(UHATBHBIN 3Tal - UCTIOJIb30BAHMUS.

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

+ Paznen "Cocrosinue" - COIEPKUT CBOMCTBA, XapaKTEPU3YIOIIHUE COCTOSIHUE TTapaMeTpa:
Tun - uuopmalus o TUIIE apameTpa.
« Brxawouen - coctosHue napamerpa "BxiroueH". BKIIIOUeHHBIN mapaMeTp HCIOJIBb3YETCs
KOHTPOJIEPOM JJis cOOpa TaHHBIX.

« Paznen "Kondurypanus" - HEmocpeACTBEHHO CONEPKUT IM0JIs1 KOH(pUTrypanuu:
« ID - comepxxut uHpopManuo o0 uaeHTUGUKATOPE TapameTpa.
 HMwms - yka3bIBaeT UMs apaMeTpa.
«  Onucanue - KpaTKO€ ONMCAHNE MTapaMeTpa U ero Ha3HaYeHMUsL.
«  Brarouams - yka3piBaeT Ha cocTosiHue "Bkitouars', B KOTOpPOE MEPEBOJIUTH MApaAMETP
IIpU 3arpys3Ke.
« Peotcum - CONEPXKUT JBa TOJS: HEMOCPEACTBEHHO PEXUM M €ro KoHurypamuio. B
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cllydyae C IHapaMeTpoM KOHTpOJUIepa MOXYJS JaHHOTO THUMA 3TO PEXHM paboTel '"mo
mabioHy" U ajipec paHee HaMU PacCMOTPEHHOTO MIa0JIOHA.

Bxnaaka "Atpubytel" (puc.4.51) comepxut aTpuOyThl MapaMeTpa M MX 3HAYEHUS B COOTBETCTBUU C
KOH(UTYpaIHel UCIOb3YEMOr0 IMa0JIoHa U BHIYUCIECHHUS €r0 MPOTrPaMMBbl.

Bxmagka "ApxuBamma' (puc.4.5m) comepxuT Tabnuily ¢ arpuOyramMu mapameTrpa B KOJOHKaxX, U
apxuBatopamMu B cTpokax. Ilosmb3oBarenp HMEET BO3MOXKHOCTb YCTAHOBHUTH apXHMBALMIO HYXHOTO
aTpulyTa TpeGyeMbIM apXHUBATOPOM MIPOCTO U3MEHUB SYEHKY Ha MEPECEUCHUH.

Bxnanka "Kondurypanus mabdnona" (puc.4.5n) coaepKut KOH(PUTyparoHHBIE TIOJISI B COOTBETCTBUM
¢ mabiaoHoM. B mpumepe 3To rpymnmoBas CBS3b Ha BHEIIHWI MapameTp. DTy CBA3b MOKHO YCTaHOBHTb,
IIPOCTO yKa3zaB MyTh K mapameTpy, eciau ¢uiar "[loka3piBaTh TOJBKO aTpHOYTH" HE YCTAHOBJICH, HIIU K€
YCTaHOBUTH aJipeca aTpuOyTOB MO OTJACIBHOCTH, €CIH (pIiar yCTaHOBIICH.

++.| OT OpenSCADA KoHdMrypaTop

$ain Pepaxtwposanve Bug [Momowb
— 1 E::b Il,v-'
883000l 200 @D
|M"""7I 2] Mapamemp: Kpan KLUI7
¥ CBop flaHHbIX cUCTEMB
= JlorMyeckuid ypoBeHs MapameTp [ ATpuByTHI | Apxweaumn | Kondpurypauus wabnoxa
=l JKCMEpYMEHTANEHEIN
F3 ~CoctosHue
F4 Tun: std
TPP1 ] .
T PP3 BrntoueH: ¥
T PP5 ~KoHdpurypauua
P_PP1 ID: KW7
P_PP3 .
P PP5 Wnan: [I(paH KW7
Jakpbimie KLLUG Onucanue:
P3 KpaH zaxpbiua KL7.
P4
Pi
Yaen yuéra 1 L
Ti
PTO503
Kpan KLUIT Brniovate: [
F PP1 Peim: [I.IJaﬁn-:JH |v] [base.digitBlock H
F PP3
F PP5 E‘
poman

Puc. 4.5k. I'naBHas Bkajika KOHGUrypaluu napameTpa KoHTposiepa noacuctemsl "COoop 1aHHBIX".



52

-+ | QT OpenSCADA KoHUrypaTop — 3 *x
$ain Pepaxktupoeanve Bup [NoMowlb
= ; = | e
8B8O0QCO0 =X 1l 200 20
Vims (=] Mapamemp: KpaH KLLI7
¥ CBHop paHHeIX cUcTEMb
&) Normueckuid ypoBeHb Napametp | ATpuByTel | ApxuBaums | Kondurypauus wabnoHa |
- JKCNEPUMEHTANLHbIA
F3 ID: KWI7
F4 i Mma: ’KpaH K7 ]
TPP1
T PP3 OnucaHue:
T_PP5 KpaH 3akpbimna KLU7.
P_PP1
P_PP3
P_PP5
3akpbiTve KLUG
Eﬁ Cwwubka: 0
Pi Komanga "OTrpbiTe": [ ]
Yaen y4éta 1 L Komanpa "3akpeits": []
Ti Komanga "Cron": []
PT0503 " .
Coctoanve "Otkpeit": Off
Kpan KLWI7
F PP1 CocroaHue "3akpeiT": On
F PP3 Bpems yaep:x. KomaHas! (c):
F PP5 -
7 EEEEE ACTIATANR H3 13 A
[|[roman
Puc. 4.51. Bknagka "ATtpuOyThl" mapamerpa KoHTposuiepa nojacucrems! "Coop AaHHBIX".
-+ | QT OpenSCADA KoHthurypaTop =l

$aiin PepaktupoBanve Bug [lMomows

kL 200 28

88000 =&
ITE] =]

¥ CBop paHHbIX cUCTEMB

NMapamemp: KpaHn KLLUT

= Jlorvdecknii ypoBeHb

Mapametp | AtpuBytel | Apxusauns | Kokdpurypauus wabnona |

£l JKCNepUMEHTANEHBIA
F3
F4
TPP1 ]
T_PP3
T_PP5
P_PP1
P_PP3
P_PP5
3akpeiTie KLIG
P3
P4
Pi
Y3en yuéta 1 —
Ti
PT0503
Kpan KWI7
F PP1
F PP3

Apxveauwa:

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

SHIFR |
DESCR

err
cmdOpen
cmdClose
cmdStop
stOpen

stClose

EFFEFEFEERF

(1)

F PP5 E‘

Foman
=

Puc. 4.5m. Bknazaka "ApxuBauus" napamerpa KoHTposiepa nogcuctemsl "COop naHHBIX".
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.| OT OpenSCADA kowgwrypatop  O@x

Pailn Pepaktuposanve Bua [loMowe

08000 =X 1L 20600 @28

Mma |+]

¥ Cfop AaHHbIX CHCTEMb )
£l Noruyeckuin ypoBeHb MapameTp | ATpubyTbI | ApxwBaums ] Kondburypauws wabnoxa I
El- 3KCNepUMEHTANbHbIA
F3 lNoka3blBaTh TONLKO aTpUBYTHLI: (v
F4 ~MapameTpel

T PP1
T_PP3
T _PP5 KomaHpa "3akpbITh": ’BlockCaIc.Anasﬂ to2node KLU7

-]
-]
P_PP1 KomaHnga "Cron™ [BlockCaIc.Anasﬂ toZnode KIWI7 |vl
B
N

Mapamemp: Kpad KLW7

KomaHga "OTkpbiTe": [Block{)alc.Anasﬂ to2node. KLY .com

P_PP3 o

P_PP5 CocTosHne "OTKpbIT": [BlockCalc.Anast‘l to2node.KII7 .st_open
3akpbiTve KLWG
P3

P4

Pi T
Yaen yyéta 1

Ti

PT0503

‘Kpan KW/

F PP1

F PP3 E
C DDE

1 e [«]v]

CoctorHue "3aKpbiT" lBIockCaIc.Anasﬂ to2node.KW7 st_close

Flroman
—

Puc. 4.5n. Bknagka "Konduryparnus madnona" napamerpa KoHTpoJuiepa nojacucteMsl "Coop maHHBIX".
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4.6. IToacucrema "Apxusnbi'

[Toacucrema sBIsIETCA MOTYJIBHOW M COAEPKUT UEPAPXUI0 00BEKTOB, H300paxEHHy0 Ha puc.4.6a. Jlus
KOH(HTrypamuu MoJICUCTEMBI MPEIyCMOTPEHa KOPHEBasi CTPAHHIIA MOJCUCTEMBI "ApXHBBI'", coaepxKaras
BKJIaJKK "ApxuB coobmenuit", "Apxussl 3Hauenuit", "Monaynu" u "Ilomomip".

JUis monydeHus jgocTyna Ha MOAM(UKALMIO OOBEKTOB 3TOH IMOJCUCTEMBl HEOOXOAWMBI IpaBa
noJsib3oBarens B rpynne "Archive" uiau npaBa NpUBUIETMPOBAHHOTO MOJIH30BATEIIS.

Temo CucmesHsl caold
CTaHUKWA

-

Crod nodcucmend
Apxunesl

! 1
|CPULoad_load
E. | I.qpxue JHEH‘EM‘J‘EE

1

FSArch | / \ T"""E
Apxireamopa |

e | L

StatErrors v

pAEafwop b CODDLE RN U JHa % Rl

Modynsrsiil crod |

Puc. 4.6a. Uepapxuueckas CTpyKTypa MOJACUCTEMBI "ApPXUBBI".

Bxnaaka "ApxuB coobmenuit”" (puc.4.6b) comepkuT KOHGUTYpaIHIO apXuBa COOOIIEHUH u (Gopmy
3ampoca cOOOIEHUH U3 apXuBa.

Kougurypamus apxuBa cooOIICHHIA TPeICTaBICHA MOISIMHU:
« Maxkc. xon. 3ampaws. coobwjenutl - yKa3bIBaeT TI00AIIbHOE OTpaHUYEHHE HAa MaKCHMabHOE
KOJINYECTBO COOOILEHHI, 00pabaTbiBaeMOE OJHUM 3aIIPOCOM.
« Pasmep 6Oygepa coobwenuii - yKa3blBaeT Ha Pa3MEPHOCTb OOJACTH OINEPATUBHON MaMsITH
3ape3epBUPOBAHHOEC HA TMPOMEXKYTOUHbIH Oydep coobmenuit. Coobmenus wu3 Oydepa
3aIpalInBarOTCA Ui IPOCMOTpa U apXUBUPYIOTCS apXUBATOPAMHU COOOIICHUI.
« Ilepuoo apxueuposarus coobujenuii ( ¢ ) - IEPUOANIHOCT, C KOTOPOH apXUBATOPHI BHIOUPAIOT
cooOuieHus u3 Oydepa 115t UX ApXUBUPOBAHMUSL.

dopma 3ampoca COOOIICHUH COAEPKUT KOH(PUTYpAlMOHHBIE TOJISI 3ampoca W TabJuIly pe3yibTaTa.
Kondurypaunonssie nosns 3amnpoca:

« Bpems - yka3pIBaeT BpeMs 3a1poca.
« Pasmep (cex) - yka3pIBaeT pa3mMep WM IITyOHHY 3alpoca B CEKyHIAX.
« Ilabnon kamezopuu - yKa3bIBaeT KaTErOPHUIO 3alPOIIECHHBIX cOOOIIeHNH. B kaTeropuu Mo>kKHO
YKa3bIBaTh AJIEMEHTHI BBIOOPKH TIO MIA0JIOHY, a UMEHHO CUMBOJIBI "*" - 11t 000 MOACTPOKU U
""" - ng mr000ro CUMBOIIA.
«  Vposens - ykazpiBaeT Ha MUHUMAaJbHBIH YPOBEHb COOOIICHMH, T.€. 3ampoc Oynaer oOpaboraH
IUIS1 COOOIICHUH ¢ ypOBHEM, 0oJiee I PaBHBIM yKa3aHHOMY.
«  Apxusamop - yKa3bIBacT apXuUBaTOp COOOLICHWH, /Ui KOTOporo oOpabarbiBaTh 3armpoc. Ecnu
3HaYCHHE OTCYTCTBYET, TO 3ampoc Oymer oOpabotan mis Oydepa m Bcex apxuBaTtopoB. Ecmu
ykazano <buffer>, To 3amnpoc Oyner o6paboTaH TOIbKO I Oydepa cooOLIIeHUH.

Tabnuira pe3ynbTaTa COIEPKUT CTPOKUA COOOIIEHUH ¢ KOJTOHKAMHU:
+  Bpewms - BpeMsi COOOIICHUSI.
«  Kameeopus - kaTeropusi COOOIIECHUSI.
«  Vposens - ypoBeHb COOOIICHUSI.
«  Coobuenue - TEKCT COOOIICHHUS.
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¢aiin PepaxtwpoBaHwe Bwa [lNomoulb

88000 =% = 200 28

Vs Mod ‘A
5 @ Demo station [_;[ odcucmema: Apxuekl
“. basbl naHHbIX . =
B2 Be3onacHocTs Apxus cooblienuit | Apxusel aHavennii | Moayrm | Momowp |
4 TpaHcnopTsl _ =
&l TpaHcnopTHbIe N Makc. kon. sanpaw. coobuwerwii: | 3000 =]
| CBop maHHbIx Paamep Gydepa cooblyenui: [1000 B
5 Mooy n JCH=
Modyne: epuon ap)(HBIrIpOBaHIrIfI (c):
Apxue 3HadeHuil: ~NpocMoTp coobweHwil
@ CneunanbHble Bpems: [06.02.20{]9 18:37:31 }%I
4| NonbaosaTensecky . =
& YnpasneHue Mo Paamep (cek): | 6000 =]
& Loop LllaBnoH kaTeropua: [
& Loop SSL . =
PLX8 Yposerbi [0 |3
ApxuBaTtop: [FSArch.test |v]
CoobweHna:
Bpemsa | KaTeropus | YpoBEHb | CooblyeHne | ﬁ
1 [FriFeb 6 18:35:41 2009 é!DemoStationfsub_Ulfm._. 1 roman| MameHeHo </DemoStation/...
2_ FriFeb 6 18:35:13 2008 /DemoStation/sub_Ul/m... 1 CrapT mogynsa.
3 |FriFeb 6 18:35:13 2009 /DemoStation/sub_Archi... 1 Myck nogcncTemel.
4_ Fri Feb 6 18:35:13 2009 /DemoStation/sub_DAQ... 1 3anyck koHTponnepal
5_ FriFeb 6 18:35:13 2009 /DemoStation/sub_Tran... 4 Owwbka nogknioyeHus K Internet c.... @
’ﬂ_|l_-l Falk £ 409049 ANNN M a bl f bl VA A Mlirmimsimisiam vt s v 1
< (]

roman

Puc. 4.6b. Bknanka "Apxus cooOuieHuit" mojacucremMs! "Apxusbl'.

Bxnanka "ApxuBsl 3HaueHuid" (puc.4.6¢) coAepKUT 00IIYI0 KOHPUTYPAIIMIO apXUBUPOBAHUS 3HAUYCHUN
U CIIUCOK apXMBOB 3Hau€HHUH. B KOHTEKCTHOM MEHIO CIMCKa 3HaYEHHUH MOJIb30BATENIO MPEIOCTABISAETCS
BO3MOXKHOCTh [JOOABJICHUS, YIAJICHUS M TepexoJa K HyKHOMY apxuBy. OOmas KoHQpUTypaus
apXUBUPOBAHUS TIPEICTABICHA TOJISIMH:
« Ilepuoo nonyuenus OamHvlXx (MC) - YyKa3blBaeT MEPHOAMYHOCTh 337aYdl aKTHBHOTO
apxuBHpOBaHUs. (DaKTHUYECKH, MaKCHUMajbHas JCTAIW3alUs WM MHHUMAIBHBIA TIEpHOJI,
aKTHBHBIX aPXUBOB ONPEAEISICTCS 3TUM 3HAUCHUEM.
«  Vposenv npuopumema 3adauu noiyueHusi OAHHLIX - YCTAHABIMBACT MPUOPUTETHOCTH 3a7adl
aKTUBHOTO apXUBUpPOBaHUs. Vcnonp3yeTcs mpu IUIaHUPOBAHUH 3a/1a4 ONEepaIlMOHHON cucTteMoil. B
cllydae WUCIOJIHEHHUSI CTAaHIIMM OT HMEHM Cylneprnojib3oBaTens '"root" 3TO IMoje BKIIOYAET
IUTAHUPOBAHHUE 33Jaud apXUBUPOBAHHS B PEKHME PEATBHOTO BpPEMEHH H C YyKa3aHHBIM
MIPUOPUTETOM.

Brragka "Monaymu" (puc.4.1b) comepXUT CIIUCOK MOAYJICH MOJICUCTEMBI "APXHBBI" U WIACHTUIHA JUIS
BCEX MOAYJIBHBIX noacucteM. Bkiagka "[lomoip" conepKuT KpaTKyro MOMOIIb J1s1 JAHHOW CTPaHULIbI.
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Pain Pepaxtwposadve Bua [omolwbs
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& Ynpaenenwe moayna

& Loop SSL

[_}] lModcucmema: Apxuebi

ApX1BbI 3HAYEHWA:
‘P PP1_var
Ti_var
TE1314_2 var
PC_KPO3 var
P101_var
gN1_F
F101_var
Pi_var
STBE12_var

gN1_P @
mabkld ™

(D]

Flroman

Puc. 4.6¢. Bknagka "ApxuBsl 3HaueHU" mojicuctemMsl " ApXuBsbI'.

ApXUB 3HAUYCHUH MOJCUCTEMBI "APXUBBI" MIPEIOCTABIISACT KOHMOUTYPAIIMOHHYIO CTPAHUITY C BKJIQIKAMH
"ApxuB", "ApxuBaropsl" u "3HaueHus".

Brmagka "Apxus" (puc.4.6d) conepKutT OCHOBHBIE HACTPOWKU apXHBa B COCTABE:
+ Pazgen "Cocrosinue" - COIEPKUT CBOWCTBA, XapaKTEPUIYIONINE COCTOSHUE apXUBa:

« Buwinonnsemca - cocrosHue mnapamerpa "Beinonssercs". WcnonHsromuiics apXuB
cobupaer naHHbIE B Oydep u 00CITy)KUBACTCS apXUBATOPAMHU.
- bJ[ apxusa - anpec B]] njist XpaHeHUs! JaHHBIX apXUBA.

+ Pazgen "Kondurypamnus" - HENOCPEACTBEHHO CONEPKUT IM0JIs1 KOH(UTrypanuuu:

+ ID - uadopmarnus o0 uaeHTUGUKATOPE apXUBa.

«  MHwmsa - yka3pIBaeT UMs apXuBa.

«  Onucanue - KpaTKO€ ONMCAHUE apXMBA U €r0 Ha3HAYEHUS.

«  3anyckamb - yKa3blBa€T Ha cOCTOsiHUE "BrinonHsercsa", B KOTOpoe NMEPEBOAUTH apXHB
IIpU 3arpys3Ke.

« Tun 3nauenuti - yKa3blBa€T HA THUI 3HAYCHMH, XPaAHAIIMXCS B apXuBE, W3 CIHCKA:
"Jlormueckuit”, "Lensit", "Bemectsennslil" n "Crpoka".

« Hcmounuk - yKa3pIBaeT Ha THUIl U agpec UCTOYHHMKA. TUI MCTOYHMKA YKa3bIBAETCS W3
crucka: "[laccuHbril", "IlaccuBHblii aTpuOyT mnapamerpa" win "AKTHBHBIA aTpuOyT
napametrpa". IlaccuBHBIM apXWB HE HUMEET AacCOLMMPOBAHHOIO HWCTOYHHMKA 3HAYCHUMU;
JaHHbIE B TAKOM apXuB HUCTOYHHUK IMepenaéT camocTosTeNnbHO. Tumel ¢ arpuOyTom
mapaMmerpa B IOJIE aJpeca YKas3blBalOT Ha mapameTp mnojcuctembl "COop AaHHBIX" Kak
uctoyHuk. IlaccuBHbIil aTpuOyT mapameTpa HamnpaBiseT JaHHbIE B ApXUB CAMOCTOSTEIBHO
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¢ COOCTBEHHBIM MEPUOAOM CcOOpa JaHHBIX. AKTUBHBIN aTpUOyT mapaMeTpa ONpaminBacTCs
3a7a4yell apXUBUPOBAHUS ITOM MMOJICHCTEMBI.

« Ilepuoo 6yghepa (cex) - yka3zpIBaeT Ha IEPUOINIHOCTh 3HAUCHUH B Oy(depe apxuBa.

« Paszmep 6ygepa (edunuy) - ykazplBaeT pa3MepHOCTb WM Ii1youny Oydepa apxusa.
Pa3mepHOCTh OOBIYHO ycTaHaBIMBAaeTCS B mepecuére Ha 60 cek MEePHOIUYHOCTH 3aJaduu
apXMBHPOBAHUS C 3aITACOM.

« JKecmxas cemkxa epemenu Oygepa - yka3piBaeT Ha pexxum Oydepa. Pexxum xkéctkoit
CeTKH TIOApa3yMeBaeT pPE3CPBUPOBAHUE MaMATH MOJ KaXJI0€ 3HAYCHHE, HO 0e3 METKH
BpeMeHH. Takoil peXHM HCKIIOYaeT BO3MOXKHOCTh YMAKOBKH CMEKHO-OJWHAKOBBIX
3HAYCHMI, HO YKOHOMHUT Ha XpaHEHHH METKU BpemeHu. Muade Oydep paboraer B pexume
XpaHCHUsI 3HAUCHHSI U METKUM BPEMEHH W TOJICPKUBACT YITAKOBKY CMEXHO-OMHAKOBBIX
3HAYCHUM.

«  Buicokoe paspewenue epemenu 0Oyghepa - yKa3blBaeT Ha BO3MOXHOCTb XPaHCHHUSI
3HAYEHHUH C MEPUOAMYHOCTBIO 10 | MUKPOCEKYH[bI, HHAYe 3HAYCHUS] MOTYT XPAaHHTBCS C
MEPUOAMIHOCTHIO 10 | CeKYH/IbI.

+ QT OpenSCADA KoHdM

dain Pepaktuposadue Bug [Momowe

88000 =x 14200 B0
o

Vs Apxue 3HaveHuii: Meminfo_use

PC_KPO3 var

P101_var Apxus | ApxuBaTopbl | 3HaueHus |

gN1_F

F101_var ~Coctosnue

Pi_var BrinonHaeTca: i

ST8612_var B[l apxuea; [, . H

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 eaeuHu.m

TEiRtva pGybepa (enmend) (10013

T PP5 var Hectkan ceTka epemun bycbepa: v

TE1313_1 var Boicokoe paapewerne speMenn Bydepa: [

T_PP1_var E

£ [«

Foman

Puc. 4.6d. OcHoBHas BKiIaika KOH(GUTYpAIlUUA apXUBa 3HAYEHUN TTOACUCTEMBI "ApXHUBHI".
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Bxmanka "Apxuatopel" (puc.4.6e) comepxuT TalbnuMiy ¢ KoH(Urypamueil mpoiecca o0paboTKu
JAHHOTO apXWBa JOCTYIMHBIMH apXWBaTopaMu. B cTpokax pacmojoKeHBbI TOCTYIHBIC apXHUBAaTOPHI, a B
KOJIOHKaX TapameTphl:

+  Apxueamop - uadopmanus 06 agpece apxuBaTopa.
+  3anywen - nHGOpPMAIUA O COCTOSTHUY "3ammyIieH" apxuBaTopa.

« Obpabomka - npu3zHak oOpaOOTKM JaHHOrO apxuBa apxuaropoMm. I[lome noctymHO als
MOTU(UKAIIN TTOTIH30BATEIIEM.

« Ilepuoo ( ¢ ) - uadopmaiust 0 IEPUOIUIHOCTH aPXHBATOPA.

« Hauano - nata Havana JaHHBIX apXHUBa B apXUBaTOpE.

+  Komney - nata KoHIIa TAaHHBIX aPXHMBA B ApXUBATOPE.

| QT OpenSCADA KoHthUrypaTop = 3 X
$ain Pepaktpoanve Bug [lomows

880000 Lkl |200L @O

|HM$| [+]
gN1 F
F101_var Apxve | ApxveaTopsl | 3HaueHWs
Pi_var
ST8612 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
F4_var
TE1314_1_var (] D
PC_KPO2_var

T PPR \.r;l[rIII]

Apxue 3HavyeHul: Meminfo_use

I ApxuBaTop |33r|yLueH| ObpaboTka | MNepwuog (c) | Havano Koneu

: 3600
v 60 12-01-2009 17:32:00.0 7-02-2009 11
v 1 12-01-2009 17:31:11.0  7-02-2009 1C
v 1 5-02-2009 16:35:07.0  6-02-2009 1€

< «KL

FJfoman)

Puc. 4.6¢. Bxknanka "ApxuBaTopsl" apxuBa 3Ha4eHHN OACHCTEMBI "ApXUBBI".
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Bxnanka "3nauenus" (puc.4.6f) comepkuT 3ampoc 3HAUCHUH B apXHBE U PE3yJIbTaT B BUJE TaOIHIIBI
3HAYEHUH WM N300pakeHUs TpeH 1a. 3arpoC 3HAYCHUH COACPKUT TOJIS:

+ Bpems - yka3piBaeT BpeMs 3anpoca. CoaepKuT J1Ba MoJisi: MoJie AaTa+BpeMs U MUKPOCEKYH/bI.
« Pasmep - yka3pIBaeT pa3Mep Wi TTyOMHY 3ampoca B CeKyHAax.
« Apxueamop - yKaszbIBaeT apXuBaTOp 3HAYCHHUU I KOTOpOro obOpabaTtwiBaTh 3ampoc. Ecmu
3HaYeHHE OTCYTCTBYET, TO 3ampoc OyneT oOpaboran ansi Oydepa u Bcex apxuBatopoB. Ecmu
ykazano <buffer>, To 3anpoc Oyner o0paboran ToabKO a5 Oydepa apxusa.
« [Ilokaszamv epaghux - yKa3bIBaeT Ha HEOOXOAMMOCThH NPEJCTABICHUS JAaHHBIX apXuUBa B BUJE
rpaduka (TpeHaa), ©HAYE Pe3yJbTaT MPEICTaBiIsSeTCs B TaONUIlE, COAepKalleld TOIBKO BpeMs U
3HayeHue. B ciydae ycTaHOBKHM 3TOro moist popMupyercss U oTodpaxaercst rpaguk, KpOMe TOro
TOSIBJISIFOTCS IOTIOJTHUTENbHBIE KOH(DUTYpAITMOHHBIE TTOJISI HACTPORKH N300paeHHUs:

«  Pazmep uzobpadxcenus - ykasblBaeT MIUPUHY U BBICOTY (POPMHUPYEMOTO H300paXEHUs B
MUKCeax.

« Ilxana 3nauenus - yKa3blBaeT HWXKHIOIO M BEPXHIOIO I'DaHMILY ILIKaabl 3Ha4eHUs. Ecau
o0a 3HaueHus ycraHoBieHbl B (0 wWiIM paBHB, TO IIKajla OYIET OINpeaesThCs
ABTOMATUYECKU B 3aBUCUMOCTH OT 3HAYECHUH.

¢+ QT OpenSCADA KoHthuryparTop

a8

dailn Pepaktvpoeanve Bug [Momowb

|Ia‘1r-.m

QOO == &l 20 ]
o

Apxue 3raveHul: Meminfo_use

PC_KPO3_var
P101_var | Apxu | Apxusatopel | 3HaueHms \
gN1_F
F101_var Bpems: |06.02.2009 17:13:07 5|0 =2

Pi_var .
ST8612_var Paamep (cex): 60

gm —? MNokaszate rpadpuk: ||

T PP3 var Paamep naobpamxeHua: [6{){] }%I [23{] I%]
gN1_dP Wkana aHadeHus: |0 = =
F_PP1_var [ H[ H
P3 var
Meminfo_use
F3 var
P_PP3_var 0
gN1_DS

PT1006_1 var L
PC_KPO1_var
P4_var
CPULoad_load
F4_var
TE1314_1_var
PC_KPO2_var
T PP5 var
TE1313 1 var [*
T PP1 var M

(1]

[paduK sHaveHwi:

Flroman

Puc. 4.6f. Bknanka "3HaueHus" apxuBa 3HAUSHUN MOJICUCTEMBI "ApPXUBHI".
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Kaxxnprit Moy moacucTeMsl "ApXHUBBI" MPEAOCTABISICT KOHQUTYPAIMOHHYIO CTPAHUILY C BKJIaJIKaMHU

"ApxuBarops!"

u "llomous". Bxnaaka "Apxuaropsl" (puc.4.6g) COAEPXKUT CHUCKHA apXHUBATOPOB

COOOIlIEHUH U 3HAUEHUH, 3apErUCTPUPOBAHHBIX B MOAYJE. B KOHTEKCTHOM MEHIO CITMCKOB IOJIb30BATEIIO
IPEJOCTABIISAETCS BO3MOXKHOCTh J100aBJCHUS, YAAJICHHS W Iepexojla K HYKHOMY KOHTpoiepy. Bo
Bkiaake "[lomonps" comepskurcss mHOpMamus o moxmyne noacuctemsl "ApxuBsl" (puc.4.1d), cocras
KOTOPOW MIEHTUYEH JJIS1 BCEX MOAYJIEH.

8 4

@aiin Pepasktupoeadne Bug TNoMmoulb

FRENSIN N 2 0 2 R

Kaa

[+

e .
= & Demo station v}J Modyne: FSArch
% ba3sbl panHbIx
fiz, BesonacHocTb Apxweatopbl | lMomowp |
4. if
= Tparcnopre ApxueaTopbl coobLEHWA:
w TpaHCnopTHLIE NPOTOK oa ;
| CBop panHbIx ET:;t equsts
[ ApxMBhl
= Modyne: StatErrors

Apxue 3nayeHull:
4 CneumnanbHble
[ MonbaoBaTenbCKUE WHT ApXWBATOPbI 3HAUEHMIL:

¢ YnpaeneHwe MoaynamM
L Th
7 @ Loop 1m
& Loop SSL 15
PLX8

v Apxueatop Ha ¢
“w ApxueaTtop Ha b,

(D]

Froman)

Puc. 4.6g. Briagka "ApxuBaTopbl" MOIYJs IOACUCTEMBI "ApXHUBBI".

ApXHUBaTOpbl COOOIICHWH CcOAepKaT COOCTBEHHYIO CTpaHHIy KOH(QUTYpaluu C BKIAJAKaMU
"Apxuarop" u "CooOmieHus".

Bxnanka "Apxuatop" (puc.4.6h) comepXuT OCHOBHBbIE HAacCTpOWKHU. COCTaB 3TUX HACTPOEK MOXKET
HECKOJIbKO OTJIMYaThCS OT OJHOIO MOJYJS 3TOM MHOJACHUCTEMBI K IPYroMy O 4€M MOXKHO Yy3HaTh B

COOCTBEHHOU

JOKyMEHTalui Mojayieid. B kadecTBe mpuMepa pacCMOTpPUM HACTPOMKM apXuBaTopa

coo01eHuit y Moayiist apxuBa Ha (aiinoByto cuctemy Arch.FSArch Hacrpotiku:
« Pazgen "CocrosiHue" - COIEp>KUT CBOMCTBA XapaKTEPU3YIOIIUE COCTOSIHUE apXUBaTOPA:

« Buwinonnsiemcs - coctosiHue apxuparopa "BeinonHsercs". Mcnonssromuiics apxuBaTop
oOpabateiBaeT Oydep apxrBa COOOIICHUN M MOMEILIAET €r0 JaHHbIE B CBOE XpaHWIMUIIE, a
TaKke 00CITy)KHBAET 3apOChl HA JOCTYI K JAHHBIM B XpaHUIUILIE.

« bBJ[ apxusamopa - anpec BJl nns xpaHeHHs! JaHHBIX ApXUBATOPA.

«  Komney - nata+Bpems NocleAHNUX JaHHBIX B XpaHWIMILE apXHUBaTOpa.

 Hauano - nata+Bpemst EpBHIX JAHHBIX B XPAHWINIIE apXUBATOPA.

« Pasmep ¢aiinos apxueamopa (xb) - wHbOpMamms O CyMMapHOM pa3Mepe ¢aiioB
apXuBaTopa C JaHHBIMH.

« Bpemsa apxusuposanus (mc) - BpeMsl, 3aTpay€HHOE Ha apXMBHUPOBAHME JTAHHBIX apXHBa


http://wiki.oscada.org/Doc/FSArch?v=epp
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COOOIIIEHU .

+ Paznen "Kondurypanus" - HENOCPEACTBEHHO CONEPKUT IM0JIs1 KOH(pUTrypauuu:

« ID - uadopmarnus o0 uaeHTUGUKATOPE apXUBaTOpPA.

+  HMwms - yka3bpIBaeT UMs apXUBaTOpA.

OnucaHue - KXpaTKoe ONMCAHUE APXHUBATOPA U €T0 Ha3HAYCHUSI.

+ Aopec - aipec XpaHWIHIIA B CIEUU(PUYHOM Ul TUIA apXuBaTopa (Moayis) dopmare.
Omnwucanue popmara 3ammcy ajipeca apxuBaTopa, Kak MpaBUiIo, TOCTYITHO BO BCIUIBIBAIOIICH
MOJICKa3Ke TOro MnoJisl. B mpumepe 3T0 OTHOCUTENBHBIN MyTh K JUPEKTOPUH XPAHMIIUILA.

«  Vposenv coobuenuii - ykas3piBaeT Ha ypoOBEHb cooOIIeHn apxuBatopa. CooliieHus ¢
ypOBHEM 00Jiee WM PAaBHBIM YKAa3aHHOMY 00pa0aThIBAIOTCS apXUBATOPOM.

«  Kamezopuu coobwjenuii - CIIUCOK KaTeropui, pas3/enéHHbIA CUMBOJIOM ';' COOOLICHUH.
Coo0menwst, Momapmre Mo mabJoHBl KaTeropuid, OyayT oOpabaThiBaTbCs apXUBATOPOM.
B kareropuu MO>XHO yKa3bIBaTh 3JIEMEHThI BBIOOPKH IO 1I1a0JI0HY, @ UMEHHO CUMBOJIBI "*' -
U151 10001 OACTPOKH U '?' - 17151 TI0OOT0 CHMBOJIA.

« 3anyckamv - yKa3plBaeT Ha cocrosiHue "BuimomHseTcs", B KOTOpoe MepeBOAUTH
apXxuBaTOp MIpH 3arpysKe.

« Pazgen "JlomomHuTenbHBIE ONIUHU" - CHCHUATU3UPOBAHHBIM [ MOAYNIS pas3ies, o

COACPIKUMOM KOTOPOT'0, MOKHO O3HAKOMUTLCA B JOKYMEHTalUW HA MOYJIb.

$ain Pepaxktwposanwe Bua [lomolwb

|MM;|

Apxueamop coobweHuii: Test

PLX8

= @ Demo station

% basbl gaHHbIx Apxusatop | CoobuweHus

{l2, BesonacHocTb
% TpaHcnopTbl ~CocTosHune =
. TpaHcnopTHble NpoT BbinonHseTcs: &
| CBop maHHbIX -
=[] ApxnBbl bll apxueaTopa: [ : |v]
&= Modyns: Kokell: 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 ~Kondpurypauwa
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: _ﬂ

Katuropuu coobLueHmii: [' l

3anyckaTb: [+

~[ononHUTENBHBIE ONLKMK
XML apxueHble painsi: [ | @

(D)

Froman

Puc. 4.6h. 'maBHas BkajKa KOHGUTYpAIH apXUBATOPa COOOIICHUN TIOJCHCTEMBI " APXUBHI'".
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Bxnaaka "CooOmenus" (puc.4.61) comepkuT (opmy 3ampoca COOOIIEHHWH W3 apXuBa JTaHHOTO
apxuBaTopa:

+  Bpewms - ykaszpiBaeT Bpemsl 3ampoca.
« Pasmep (cex) - yka3pIBaeT pa3Mep WK TTyOUHY 3ampoca, B CeKyHAaX.
« llabnon xameeopuu - yKa3pIBaeT KaTCTOPUIO 3aMPOIICHHBIX COOOMICHMA. B kKaTeropun MoKHO
YKa3bIBaTh AJIEMEHTHI BEHIOOPKH 1O M1a0JI0HY, a UMEHHO CUMBOJIBI "*' - 117151 000#1 moacTpoku u '?' -
JUTSL JTF000T0 CUMBOJIA.
+ Vposenv - ykaspiBaeT Ha MUHUMAJIBHBIM YPOBEHb COOOINCHM, T.€. 3ampoc Oymer obpaboraH
JUTSL COOOIIEHUH ¢ YPOBHEM OoJiee WM PAaBHOMY YKa3aHHOMY.

Tabnuiia pe3ynbTaTa COIEPKUT CTPOKUA COOOIIEHUH ¢ KOJTOHKAMHU:
+  Bpewms - BpeMs COOOIICHUSI.
«  Kameeopus - xaTeropus COOOIICHUS.
+  Vposenv - ypoBEeHb COOOIICHUSI.
«  Coobuenue - TEKCT COOOIIICHHUS.

Q
ain

PepaktuposaHve Bug [loMollb

8500

‘MMH

C- @ Demo station

5 Basbl faHHbIx
1%, BesonacHocTb

i TpaHcnopTel
& TpaHcnopTHBIE NPOTOKC
| Cbop paHHbIX

| ApxvBbl

= Modyne:

£} ¢ ApxuBaTtop Ha s

29

Apxueamop coobuweHul: Test

» x| ) &

ez}

Apxueatop | CooblleHun

Bpems: 06.02.2000 18:35:41 |2

Paauep (cex): 00 @
LWa6noH kaTeropuu: [ ]

Vposenss [0 15

=

=

BH-F

m

Apxusamop 3Hau

- Apxusamop coob. CooblLeHuR:
fT\letRequsts ‘ Bpews | Kareropus | YposeHb | Cooblyenme ‘
est
StatErrors 1 |FriFeb 6€18:35:13 2009 /DemoStation/sub_Ul/m... 1 CrapT Mogyns.

— 2 |FriFeb 618:35:13 2009 /DemoStation/sub_Archi... 1 Myck nogcucTemsl.
% Apxweatop Ha B[
Apxue 3HayeHUl: 3 |FriFeb 618:35:13 2009 /DemoStation/sub_DAQ... 1 3anyck koHTponnepal
3 CneuvnanbHble
[l Monb3oBaTeNbCKIAE MHTI 4 |FriFeb 618:35:13 2009 /DemoStation/sub_Tran... 4 Ownbka NOAKNHYEHWUA ...
gmolgnpaaneﬂme 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 (1]
{foman

Puc. 4.61. Bknaaka 3ampoca coo6menuii "Coo0OmieHus" apxuBaTopa cOOOMEeHn MOACUCTEMBI "ApXHUBHI".

ApXUBaATOPHI 3HAYECHUH COJlep>KaT COOCTBEHHYIO CTpaHMIly KOH(PHUrypalnuu ¢ BKIagkaMu "Apxusarop"
u "ApxuBbl".

Bxknanka "ApxuBatop" (puc.4.6j) coaepX HUT OCHOBHble HacTpoWku. CoCTaB 3THUX HACTPOEK MOXKET
HECKOJIBKO OTJIMYaThCsl OT OJHOIO MOJYJS 3TOW IOACHCTEMBI K JIPYroMy, 0 4éM MOXXHO y3HaTb B
COOCTBEHHOM JIOKyMEHTalMu MoayJieil. B kauecTBe mnpumepa paccCMOTPUM HACTPOMKHM apxuBaTopa
3Ha4eHUH y Moyl apxuBa Ha (aiinoByro cuctemy Arch.FSArch Hacrpoiiku:

« Pazgen "Cocrosinue" - COIEPKUT CBOWCTBA XapaKTEPU3YIOIINE COCTOSTHIE apXUBaTOpa:
« Buwinonnsiemcs - coctosiHue apxuparopa "Beinonnsercs”. Mcnonssromuiics apxuBaTop
oOpabatbiBaeT Oydepa apXWBOB 3HAUCHUI M IMOMENIACT WX JAHHBIE B CBOE XpaHIIUILE, a
TaKke 00CITy’KHBAEeT 3alpoChl HA JOCTYI K JAHHBIM B XpaHWIHUIIIE.


http://wiki.oscada.org/Doc/FSArch?v=epp
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«  Bpemsa apxusuposanus (mc) - uHpopMalysg O BpEMEHHU 3aTPayeHHOM Ha apXUBUPOBAHHE
JTaHHBIX OydepoB apxuBoB. [lepuoguuHOCTs apXUBUPOBaHUS yKa3biBaeTcs B nose "llepuos
apxuupoBanus" pazaena "Konduryparus" 3Toi BKIaIKH.
b/l apxusamopa - anpec b1 nns xpaHeHUs: JaHHBIX apXUBaTOpa.
 Pazgen "Kondurypanus" - HEMOCPEICTBEHHO CONEPKUT I0JIs1 KOH(pUTYpanuu:
« ID - undpopmanus o0 uneHTH(GUKATOpE apXUBATOPA.
Uwms - yka3pIBaeT UMs apXHBaTOpA.
«  Onucanue - KpaTKOe ONMCAHUE APXMUBATOPA U €r0 Ha3HAYEHUS.
« Ilepuoouunocms 3Hauenuti (cex) - yKa3bplBaeT NEPUOJUYHOCTh 3HAYEHUH, KOTOpbHIE
COJIEPKATHCS B XPAHWIMIIE apXUBATOPA.
« Ilepuoo apxusuposanus (cex) - yKa3blBaeT NEPUOJUYHOCTb 3a/a4d APXUBUPOBAHMS
JTaHHBIX OydepoB apxuBoB. PazmepHocTh Oy(hepoB apXMBOB BO BPEMEHHOM BBIPA)KEHUH
JOJDKHA OBITh HE MEHee, a Jydllle HEeCKOJbKO Ooublle, MEepUOJUYHOCTH 3aJauu
apXUBHPOBAHUS.
« Aodpec - anpec XpaHWIHIIA B crieudUIHOM JUIsl TUTIA apXuBaTopa (Momayssi) (opmare.
Omnwucanue Gopmara 3amucu ajipeca apxuBaTopa, Kak IpaBuiio, TOCTYITHO BO BCIUIBIBAIOLICH
MOJICKA3Ke ATOTO TOJIsL. B mpuMepe 3TO OTHOCUTENBHBIN MyTh K JUPEKTOPHH XPAHIITUINA.
« 3anyckxamb - yKa3blBa€T Ha COCTOsHHE '"BbINonHAETCA", B KOTOpPOE MEPEBOIUTH
apXuBaTOp IPH 3arpy3Ke.
« Pazgen "/lomomHuWTENbHBIE ONUMHU" - CHEHHMAIM3UPOBAHHBIM IS MOAYJS paszaei, o
COJIEP’KMMOM KOTOPOT'O MOYKHO O3HAKOMHUTbHCS B JJOKYMEHTAI[MH HA MOYIb.

dain PepaktupoBanve Bupg [omouws

BB X W20 2R

Apxusamop 3HavyeHuli: 1s

i
= Demo station
+- 5 Basbl JaHHbIX Apxusatop | ApxuBbl
+- {4, besonacHocTs -]
7. % TpaHcnopThl ~CocTosHne
. @ TpaHcnopTHblE NPOTOKON BeinonHseTtca: W
- [at] COop AaHHbix Bpemsa apxueupoBaHmns (Mc): 3.41029
[ Apxuesl —
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Bl Apxueatop Ha had —KoHdpurypauma
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£l Apxusamop 3Hayet - 18
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5
% ApxusaTop Ha B[] OOHO CeKyHOHLIA apXxue.

Apxus aHavenul:
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+. [l Monb3oBaTensckue MHTEL

¢ YnpaBnexue MoaynaMu Meprogn4HOCTE 3HAYEHWIA (cek):
® Loop Mepuog apx1BMpoBaHUA (cek):
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SLXE Appec: [ARCHIVESNALH s
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Puc. 4.6j. 'maBHas BKiIaaka KOHPHUTYpaUy apXUBaTOpa 3HAUYECHUH MMOICUCTEMBI "ApXHBHI'".




64

Bxmanka "Apxusbl" (puc.4.6k) comepxur tabnuiy ¢ uHbopmaiueil o0 apxuBax, oOpadaThIBa€MbIX
apxuBaTopoM. B cTpokax Tabnmia coaep>KUT apXHBbI, a B KOJIOHKAaX HH(OpMAIHIO:
+  Apxue - nMs apxuBa.
« Ilepuoo (¢ ) - nepuoJUUHOCTh apXHUBa B CEKYHaX.
«  Paszmep 6ygepa - pa3mMepHOCTh Oydepa B eTUHHIIAX.
« Pasmep ¢paiinos (M6) - cneumdpuunoe mia monyns Arch.FSArch none ¢ undopmanumeit o
CYMMapHOW pa3MepHOCTH (aillIoB XpaHWIUIIA ApXUBATOPA JIJIsl ApXHBA.

B cnywsae ¢ momynem Arch.FSArch B »Toif Bkmagke emé comepkurcs (opma dKCIOpTa JaHHBIX
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 ApXHBbI:
3 j I:%?:Tg:mﬂe ipoTokon D Apxus | Mepuog (c) | Paawep Bydepa | Paamep dhaiinos {Mﬁ)ﬁ
- [ ApxuBbl 1 CPULoad_load ;1 100 0.3320
B Moaynblr _R. ...................................................
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. Bkiagka "ApxuBsl" apxuBaTopa 3HaUCHUN MOACUCTEMBI "ApXHUBHI".
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4.7. IToncucrema "Iloab3oBaTesbckue naTepdeiicn"

IToncucrema sBasiercss MoAylbHOW. [l koHdurypaumu mnojacucreMsl NpeaycMOTpeHa KOpHeBas
cTpannna mnoncucremsl "llonbp3oBarenbckue uHTEpdeichl", coiepxamas BriIagku 'Monynu" u
"ITomomp". Brimanka "Momymu" (puc.4.1b) coaep>XUT CIUCOK MOJyJIeH MOJACHCTEMBbl U MJICHTUYHA IS
BCEX MOJYJIbHBIX MojicucTeM. Bkiaaka "[lomorip" conepXuT KpaTKyro MOMOLIb I JAHHOW CTpaHUIIbI.

Kaxxnprit Mmoyne mojgcuctemsl "Tloms30BaTenbekue HHTEPGEHCH" PeoCcTaBIseT KOHPUTYPAIUOHHYIO
ctpanunty ¢ Bkiagkamu "lTlonb3oBarensckuit untepdeiic” u "Ilomomnrs". Brinaaka "Tlonp3oBaTenbckuii
unTepdeiic” (puc.4.7a) mperoCcTaBIseT mapaMeTp sl KOHTPOJIS 3a cocTosiHueM ""BeimonHsiercs" Momys,
a TaKKe paszenbl KOHQUrypaluy CHelraln3upoBaHHbIE IS MOAYJIEH 3ToW mojacuctembl. Bo Bkiaake
"TTomomp" conmepxkutcs uHbopMmanus o Moxayine mnoacuctembl "Ilomb3oBarenbckue uHTEpdeEich"”
(puc.4.1d), coctaB KOTOPOW UAESHTUYCH JIJIsI BCEX MOIYJICH.

dailn PepaktupoBaduwe Bug [NoMmowb

88000 = = 200 28

= s Modynb: WebCfgD
= @ Demo station g odyne: WebCfg

. basbl faHHbIX
iit, besonacHocTb
¢ TpaHcnopTh

MNonb3oBaTensCckkid HTEpgERc [ Momolb }

#=-E-B-E

~CocrosiHue
wu TpaHcnopTHbIE NPOTOKG
BeinonHAeTcA: ()
| CBop paHHbIX
| Apxuesl ~Onuun mogyns
@9 CneunaneHele B
R T ———" Bpemsa #13HN cecui ayTeHTUQUKELNA(MIH): ﬂ
2 Paboumit nons3osar MepeidTh K KOHDUIYPaLMKU CIMCKE YAANEHHBIX cTaHLu-lﬁl
8 CucteMHblil KoHdun

i} [Oewok cpeabl BU3yE
# CuCTEMHBIA KoHDW
&B QT GUI nyckatenb
0 Quramuyeckin WEE
@ Pabounit nonbaosam
% YnpaeneHwe MoZynaMu
& Loop

ETpmEE— )

KD

oman

Puc. 4.7a. Bxnazaka "Ilonp3oBarenbckuii uaTepdeiic” moayns noacucremsl "[lonb3oBaTensckue
uaTepdeiich".
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4.8. Iloacucrema "Cnenunaiabubnie"

[Toncucrema siBasiercss MoaylbHOW. J[ns KOH(MUIypalnuu MOJICUCTEMBI TPEAYCMOTpEHA KOpHEBas
cTpanuna noacuctemsl "Cnenuanbhbie", copepkamas Bkiagku "Moaymu" u "Ilomomp". Bkiagka
"Monaynu" (puc.4.1b) comepXUT CMHUCOK MOMYJIEH TMOJACHCTEMBbl M HWACHTHYHA JJIA BCEX MOIYJIHHBIX
nonacucteM. Brianka "TTomorip" comepkut KpaTKyro MOMOIIb IS JaHHOW CTPaHUIIBL.

Kaxnpii Momyne moacuctembl "CrieluanbHble”" MPEIOCTABISICT KOH(MUTYPAIIMOHHYIO CTPaHUILYy C
Biagkamu "Crenumanbueii Moaynp" u  "Ilomoms". Bxnaaka "Cnenuanehbiii monyns" (puc.4.8a)
IIPEIOCTABIsAET NapaMeTp s KOHTPOJIA 3a COCTOsHHMEM 'BpimomnHserca" Monyisd, a Takke pasleibl
KOH(HUTypanuy chernuain3upoBaHHbIC I MOAyJed dToil moacuctembl. Bo Brmaake "Tlomomrs"
conmepxkurcss wuHpopmamms o wmoxmyne mnonacuctemsbl "Crenumanbheie" (puc.4.1d), coctaB KoTopoit
UJCHTUYEH NIl BCEX MOJYJIEH.

$ain PepaktvpoaHuwe Bua lMNomowb

88000U=x 200 28

Vv Modysnb: FLIbSYS
= @ Demo station
~ Basbl jaHHeIX CneumnansHblid Moaynb [ MomoL b ]
it besonacHocTb
¢ TpaHcnopTsl ~CocTonaHue
=i TpaHCI'IOpTHbIe NPOTOKONE BrinonHaeTca: [+
+| Chop paHHbIX
J; Apxues d’?”“u"“:
5 2 CneuunanbHble T!me: Hara
BEwbnuoTeka dyHkumiA Con Time: Bpems
TecTsl cucTembl OpenSCA Time: CTpoka BpemeHy
‘dyHKUMKM cucTemHoro AP Time: CTpoky Bo BpeMs
BEwbnuoteka mateMmatvdiec Mess: MNomecTuTs
[ Monb3oBaTENLCKME MHTEPI Crpoka: Monyderue pa3mepa
Q Ynpagnex1e Mogynamu Crpoka: MNony4yuTs NOACTPOKY
@ Loop Crpoka: BcTaBka CTPOKW B APYTYIO CTY
@ Loop SSL Crpoka: 3aMeHa 4acTi CTPOKK ﬂD‘y’rcE
PLX8 [ﬁnﬂ.m;Eazﬁﬂ.n_lm_nazanMTnnm
K I (]

Ffoman

Puc. 4.8a. Bxnaaka "CrienanbHbIi MOIYIB" MOIYJIs ToAcUCTeMBI "CrierinaibHbIe" .
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4.9. IToacucrema "Ynpasienne moayJasavu'

[Toncucrema He sBIsETCST MOIYNbHOM. [ KOHGUTrYypauuu MOACHCTEMBbI HPEeIyCMOTPEHA CTpaHMIIA
nojacuctembl "Ymnpapienue moayiasmu", copepskamasi Bkianku "lloacucrema" u "Ilomomp". Bkiagka
"IToncuctema" (puc.4.9a) comepKUT OCHOBHBIC HACTPOWKHU moacucTembl. Bkiagka "Ilomomp" comepxut
KpaTKyro IIOMOIIb JUIst JaHHOW cTpanulbl. CocraB Bkiagku "[logcucrema':

« Ilyms k pazoensemvim oudruomexam (Mooynsim) - “HGOpMAIHS O PACTIOTIOKEHUHN TUPECKTOPUHI
¢ moxnynsmu cucteMbl OpenSCADA. VYcranaBmuBaeTcs mapamerpoM <ModDir> craHuuu,
KOH(HUTyparoHHOTO (aiina.
«  Paspewénnvie mooynu - wHbopMmammss O CIHCKE, pa3AeIEHHOM CHMBOJIOM ';', MOJIyJIEH,
pa3pel€HHbIX sl aBTOMATHYECKOTO IMOJAKIIOYeHNUsT U OOHOBJIEHHUS. 3HaueHHe '*' ncnosib3yercs
JUIS  pa3peuleHus BcexX MoOAylel. YcraHaBnuBaercss mapamerpoM <ModAllow> pa3pena
noacucremsl, sub_ModSched, ctanuuu, koHpurypauonHoro ¢aiina.
« 3anpewénnvie moodynu - wuHOpPMAIHMS O CIUCKE, pa3leIEHHOM CHMBOJIOM ';', MOIyJeH,
3anpeméHHbIX I aBTOMATHUYECKOrO TMOAKIIOYEHHS UM OOHOBJEHMS. Y CTaHABIUBACTCS
napamerpoM <ModDeny> pa3aena noxacucteMsl "sub ModSched" craniymn kKoHPHUryparoHHOTO
¢aitna. Ciucok 3anpemméHHbIX MoIyJIel UMeeT OOJIbIINI MPUOPUTET YeM Pa3PELIEHHBIX.
« Ilepuoo nposepxu mooyneu (cex) - yka3blBaeT Ha NEPUOJUYHOCTh MPOBEPKU MOAYJIEH Ha (akT
uX OOHOBIEHUS. MoOAynu, AOMYCTHUMBIE Ui aBTOMATHUYECKOTO TOAKIIOYCHHS W OOHOBIICHUS,
OyAyT aBTOMAaTUYECKU OOHOBJICHBI.
« Ilposepumsv M00y/b celivac - KOMaH/a BBITIOJIHATH MTPOBEPKY MOYJeH Ha (PaKT MX OOHOBIICHUSI.
Monynu, [onycTUMBIE JIJIsl aBTOMAaTUYECKOTO MOAKIIIOUEHUS! U OOHOBIIEHUS, OyIyT aBTOMaTHYECKH
OOHOBJICHBI.
« Pazoensemvie Oubnuomexku (mooynu) - Tabnuma ¢ TEPEYHEM pa3lesieMbIX OMOIHMOTEK C
Monyisimu, obHapyxkeHHbIMH OpenSCADA. B cTpokax pacnojoXeHbl MOIYJIH, a B KOJOHKAxX
uHpOpMaNuUs 0 HUX:
« Ilyms - uapOpMAaIIKS O TIOJIHOM IYTH K pa3AeiiieMol OuOIroTeKe.
« Bpems - undopmanus o BpeMeHH MocieaHedl Mmoaudukanuu ¢aina pasnenseMoi
OMOIMOTEKH.
«  Mooynu - uapopMaLus 0 IepedHe MOJylel B pa3jensseMoi OudinuoTeke.
« Brxuwouen - cocrosiHue "Bxmtouen" paspensemoil Oubnuotexu. IlpuBunernpoBaHHBIM
MOJIb30BATENSIM  TPEOCTABISETCS BO3MOXKHOCTh PYYHOTO  BKITFOUCHHSI/BBIKIIOUEHUS
pasaensieMbIX OUOIMOTEK MyTEM U3MEHEHHS 3TOTO TOJIS.

- QT OpenSCADA koHdMrypaTop
daiin Pepaxtuposanne Bug [omows
L = =
8 B0O00 = = 20 22
|MMR Mod : Y L]
5 @ Demo station %ﬂ odcucmema: YnpasnerHue ModynaMu
= Basbl AaHHbIX —
% BesonacHocTs Mopcuctema | Momoue |
{ TpaHcnopTsl . "
MR [ i——— MyTb k pfaaﬂenneMblm Bubnuotexam(mogynam): .1 /lib/openscada
/| CBop paHHbix PaspelwéHrble mogynu: *
] ApxuBel 3anpelErtble Mogynn:
@ CneuwancHele . . =
3 Monb3csaTenbckne MHTEP! (e e D) () _ﬂ
% YnpaBneHue mMoaynaMu MpoBepute Mogynn ceiwac.l
& Loop i
@ Loop SSL PazpensemMble BubnuoTeku (Moaynu):
PLX8 MyTe | Bpems Mogynu | Broue
1 L..liblopenscadaltr_Sockets.so ESun Feb 8 16:38:44 2009 Transport.Sockets; AV 4
2_ .[.Mlib/openscadalspec_SystemT... Sun Feb 8 16:38:43 2009 Special. SystemTests; /
3_ .[I.Mlib/openscadalui_WebCifg.so Sun Feb 8 16:38:53 2009 Ul.WebCfg; AV 4
4___!_J\ibfopenscadafdaq_LogicLev.so Sun Feb 8 16:38:47 2009 DAQ.LogicLev; AV 4
5_ .[.Mlib/openscadalspec_FLibSYS.so Sun Feb 8 16:38:44 2009 Special. FLibSYS; \v 4
6_ .J_Jlib/lopenscada/ui_WebVision.so Sun Feb 8 16:38:54 2009 Ul.WebVision; AV 4
?___!_J\ibfopenscadafdaqisiemens_so Sun Feb 8 16:38:49 2009 DAQ.Siemens; AV 4
8_ .I_lliblopenscada/daq_System.so  Sun Feb 8 16:38:46 2009 DAQ.System: \v 4
? 1k dalhd NBPE e un Eakh 2 18-22-20 2000 RN NRE- | » E
4
[ D]
Flroman

Puc. 4.9a. 'maBHas BKiIajgKa KOHQUTYpaUH MTOACUCTEMBI Y TIpaBIeHUE MOAYIISIMU .
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4.10. Kondurypanmonnsiii ¢aiin OpenSCADA u napameTpbl KOMAHIHO# CTPOKH
BbI3oBa OpenSCADA

Kondurypanuonnsiii ¢aiin cucrembl OpenSCADA npenHa3HadeH sl XpaHSHHUs] CHCTEMHON M 001ei
koHpurypammu OpenSCADA-cranimu. Tonapko B KOH(UTrypaumoHHOM (aiijie M uepe3 mapameTpbl
KOMaH/JHOM CTPOKM MOXHO YKa3aThb YacTh KIIOUEBBIX CHCTEMHBIX MapaMeTpPOB CTAHILIHUH, MOITOMY
3HAaKOMCTBO CO CTPYKTYpoil  KOH(HUrypanmuoHHOro (aiina HeoOXoauMo Ui  CIELUAIUCTOB
pa3BépThiBatomux pemenust Ha ocHoBe OpenSCADA.

HazwiBathcst koH(pUrypanmmnonusiit daiin cuctembl OpenSCADA MOXET 1Mo pa3HOMY, OJAHAKO MPHUHSTO
Ha3BaHue oscada.xml u mpomsBogHble OT Hero. Kondurypanuonusiii ¢aitn 00BIYHO yKa3bIBaeTcs, MPU
3aIrycKe CTaHIINH, napameTpoM KOMaHIHON CTPOKHU
--Config=/home/roman/roman/work/OScadaD/etc/oscada_demo.xml. Jlnsg ynobcTBa BBI30Ba CO3AIOTCS
CKPUNTHI 3allyCKa CTAaHIMU C HYXHBIM KOH(PUTYpallMOHHBIM  (DaljioM, HampuMep CKPUIT
(openscada_demo) BbI30Ba JEMOHCTPALIMOHHOW CTAHIIUH:

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

Ecnu xoHdurypanmonHslii (haiin He yKkazaH TO UCTIONB3YETCsS CTaHIAPTHBIA KOH(PHUTypalMOHHBIN (aiii:
/etc/oscada.xml .

CTpykTypHO KOH(GUTYpAIIMOHHBIN (haiiyl OpraHU30BaH HA PACIIMPIEMOM SI3bIKE pa3MeTKH TekcTa XML.
CnenoBarenbHO TpedyeTcs kécTkoe cobmonenue npasui cuHTakcuca XML. [Ipumep o6pasia TunoBoro
KoHpurypauuonsoro daitna OpenSCADA, ¢ y3mamu KOHPUrypauuud OOJBIIMHCTBA KOMIIOHEHTOB
OpenASCADA, npuBeieH HUXKeE:

<?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 craHuus</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">
<tbl id="DB">
<fld ID="GenDB" TYPE="SQLite" NAME="Generic DB" NAME ru="OcroBHasi BI"
NAME uk="OcxoBna BJl" ADDR="./DEMO/DemoSt.db" CODEPAGE="UTF-8"/>
</tbl>
</node>

<node id="sub_Security">
<!--
<tbl id="Security user">
<fld
NAME="root"
DESCR="Super user"
DESCR_ru="Cynep nosib30BaTens"
DESCR_uk="Cynep kxopucTyBau'"
PASS="openscada"/>
<fld
NAME="user"
DESCR="System user"
DESCR_ru=”CMCTeMHmﬁ nojnssoBaTens"
DESCR_uk="CMCTeMHMﬁ xopucryepau'"
PASS=""/>
</tbl>
<tbl id="Security grp">
<fld
NAME="root"
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DESCR="Super users groups"
DESCR_ru="T'pynna cynepnonb3oBaTesnei"
DESCR_uk='"T'pyna cynepkopucTyBauis"
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 uuTepdpenc"
NAME uk="OcroBHuIi WEB inTepdpenc"
DESCRIPT="Generic transport for WEB interface."
DESCRIPT_ ru="OcHoOBHOV TpaHcnopr ans WEB uurepdeiica."
DESCRIPT uk="OcHoBHMII TpaHcnopT mass WEB inTepdeinicy."
ADDR="TCP::10002:0"
PROT="HTTP"
START="1"/>
<fld
ID="WEB 2"
MODULE="Sockets"
NAME="Reserve WEB interface"
NAME ru="PesepeHii WEB muuTepdenc"
NAME uk="Pesepenuii WEB inTepdernc"
DESCRIPT="Reserve transport for WEB interface."
DESCRIPT_ ru="PesepBHiNi TpaHcnopTr miss WEB muTepdenca."
DESCRIPT_ uk="PesepBumii Tpancnopr mns WEB iunrepdeiicy."
ADDR="TCP::10004:0"
PROT="HTTP"
START="1"/>
</tbl>
<tbl id="Transport out">
<fld
ID="testModBus"
MODULE="Sockets"
NAME="Test ModBus"
NAME ru="TecT ModBus"
NAME uk="TecT ModBus"
DESCRIPT="Data exchange by protocol ModBus test."
DESCRIPT ru="TecT ofbMeHa no mpoToxony ModBus."
DESCRIPT_ uk="TecT o6MiHy Ba npoTokxonoM ModBus."
ADDR="TCP:localhost:10502"
START="1"/>
</tbl>-->
</node>

<node id="sub_DAQ">
<!--
<tbl id="tmplib">
<fld ID="test2" NAME="Test 2" NAME ru="TecT 2" NAME uk="Tect 2"
DESCR="" DESCR_ru="" DESCR_uk="" DB="tmplib_test2"/>
</tbl>
<tbl id="tmplib_ test2">
<fld ID="test2" NAME="Test 2" NAME ru="TecT 2" NAME uk="Tect 2"
DESCR="" DESCR_ru="" DESCR_uk="" DB="test2"
PROGRAM="JavalikeCalc.JavaScript&#010;cnt=5%i"/>
</tbl>
<tbl id="tmplib_ test2_io">
<fld TMPL_ID="test2" ID="i" NAME="I" NAME ru="I" NAME uk="I"
TYPE="4" FLAGS="160" VALUE="" POS="0"/>
<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="Tecr 2"
NAME uk="Tecr 2"
DESCR=""
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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_uk=““ EN="1" MODE="2"
PRM="test2.test2"/>

</tbl>-->

</node>

<node id="mod_System">

<!--
<tbl id="DAQ">
<fld
ID="DataOS"
NAME="Data OS"
NAME ru="Jlause OC"
NAME uk="Jlani OC"
DESCR="Data of services and subsystems OS."
DESCR_ru="JlaHHse cepBMCOB 1 nomgcmucrem OC."
DESCR_uk="Jllani 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="IlamsaTs" NAME_uk="naM\‘sz"
DESCR="" DESCR_ru="" DESCR_uk="" EN="1" TYPE="MEM" />
</tbl> -->
</node>

<node id="mod_DiamondBoards">
<!--
<tbl id="DAQ">
<fld ID="Athena" NAME="Athena board" NAME ru="Illnara 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="0"
ADCONVRATE="1000"/>
</tbl>
<tbl id="AthenaAnPrm">
<fld SHIFR="ai0" NAME="AI 0" NAME_ru:"AI o" NAME_uk:"AI o"
DESCR="" DESCR_ru="" DESCR_uk=""
EN="0" TYPE="0" CNL="0" GAIN="0"/>
</tbl>
<tbl id="AthenaDigPrm">
<fld SHIFR="diO" NAME="DI 0" NAME ru="DI o" NAME uk="DI o"
DESCR="" DESCR_ru="" DESCR_uk=""
EN="0" TYPE="Q0" PORT="0" CNL="0"/>
</tbl> -->
</node>

<node id="mod_BlockCalc">
<!--
<tbl id="DAQ">
<fld ID="Model" NAME="Model" NAME ru="Mogens" 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="l_k12" TLNK="0" LNK="" VAL="20"/>
</tbl>
<tbl id="Model prm">
<fld SHIFR="1 k1" NAME="Klap lev" NAME ru="llonox. kjianaHa'"
NAME uk="Illonox. knanana" DESCR="" DESCR_ru="" DESCR_uk=""
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EN="1" BLK="Klap" IO=“1_k11“/>
</tbl> -->
</node>

<node id="mod_JavaLikeCalc">
<!--
<tbl id="DAQ">
<fld ID="CalcTest" NAME="Calc Test" NAME ru="TecT Bmumcn."
NAME uk—"Tecm oBumcn." DESCR="" DESCR_ru="" DESCR uk=""
ENABLE—"l" 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"/>
<f1ld 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="Asapusi" NAME uk="AmBapis"

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="ABapusi IO AMUCKp."
NAME_uk "ABapis sa mguckp" DESCR=""
FORMULA="alrm=(in==alrm md) ?&quot;1: &quot;

+a1rm_mess:&quot;O&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—“O“ DEF="" HIDE="0" POS="0"/>
<fld F_ID="d_alarm" ID="alrm" NAME="Alarm" NAME ru="Asapwus'"
NAME uk—"Asaplz" TYPE="0" MODE="1" DEF="" HIDE="0" POS="1"/>
<fld F_ID="d_alarm" ID="alrm md" NAME="Alarm mode"
NAME ru-“Pemmu aBapumn" NAME uk="Pexmm amapii" TYPE="3"
MODE "O" DEF="" HIDE="0" POS—“2“/>
<fld F_ID="d_alarm" ID="alrm mess" NAME="Alarm message"
NAME ru-"CooSm aBapnm" NAME uk="lloigm. 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="Tect 2" NAME uk="TecT 2"

DESCR="" DESCR_ru="" DESCR;pkén" EN="1" TMPL="§?.ai_man"/>
</tbl>-->

</node>

<node id="mod_SNMP">
<!--
<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" ADDR="localhost"

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

<tbl id="test2prm">

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

DESCR="" DESCR_ru="" DESCR;pkén" EN="1" OID_LSénsystem"/>
</tbl>-->

</node>

<node id="mod_ModBus">
<!--
<tbl id="DAQ">
<fld ID="test2" NAME="Test 2" NAME ru="TecT 2" NAME uk="Tect 2"
DESCR="" DESCR_ru="" DESCR_uk="" ENABLE="1" START="1"
PRM BD—"testhrm" PERIOD="1000" PRIOR="0" TRANSP="Sockets"

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

<tbl id="test2prm">
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<fld SHIFR="test2" NAME="Test 2" NAME ru="TecTt 2" NAME uk="TecT
DESCR="" DESCR_ru="" DESCR uk=""
EN="1" ATTR_LS="321:0:tst:Test"/>
</tbl>-->
</node>

<node id="mod_Transporter">
<!--
<tbl id="DAQ">
<fld ID="test2" NAME="Test 2" NAME ru="Tecr 2" NAME uk="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 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="Oum6xm"
NAME uk="IlloMuaxn"
DESCR="Local errors\' archive"
DESCR_ru="ApXWUB JIOKaJIBHEIX oumbok"
DESCR_uk="ApxiB JIOKaJBLHUX [OMMUJIIOK"
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 BanmTn'"
DESCR="Requests to server through transport Sockets."
DESCR_ru="3anpocs k cepBepy uepes TpaHcnopT Sockets."
DESCR_uk="BamnTu 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="lrogm"
DESCR="Averaging for hour"
DESCR_ru="YcpegnHeHue Ba uac"
DESCR_uk="YcepenHeHHsi 3a IOmuHy"

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

A _PER="60"

FSArchTmSize="8640"

FSArchNFiles="10"

FSArchRound="0.1"

FSArchPackTm="10"

FSArchTm="60"/>
</tbl>

2n
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<tbl id="Archive val">

</tbl>-

<fld
ID="testl"
NAME="Test 1"
NAME ru="TecTr 1"
NAME uk="TecTr 1"
DESCR="Test 1"
DESCR_ru="TecT 1"
DESCR_uk="TecTr 1"
START="1"
VTYPE="1"
BPER="1"
BSIZE="200"
BHGRD="1"
BHRES="0"
SrcMode="0"
Source=""
Archs=""/>

->

<node id="sub_Protocol">

</node>

<node id="sub_ UI">

</node>

<node i

</node>
<node i

</node>
<node i

</node>

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

d="mod WebCfg">
<prm id="SessTimeLife">20</prm>

d="mod VCAEngine">
<!--
<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"
IO_VAL_uk="TecT 2" SELF_FLG="" CFG_TMPL="" CFG_TMPL ru=""
CFG_TMPL_uk="" CFG_VAL=""/>
<fld IDW="test2" ID="dscr" IO_VAL="Test module 2"
IO_VAL ru="TecTt 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="prj_test2" ICO=""
USER="root" GRP="UI" PER </tbl> <tbl id="prj_test2">
<fld OWNER="/test2" ID="pgl" ICO="" PARENT="/wlb_originals/wdg_Box"
PROC="" PROC_ru="" PROC_uk="" PROC_PER="-1" USER="root"
GRP="UI" PERMIT="436" FLGS="1"/>
<fld OWNER="/test2/pgl" ID="pg2" ICO=""
PARENT="/wlb_originals/wdg_Box" PROC="" PROC_ru="" PROC_uk=""
PROC_PER="-1" USER="root" GRP="UI" PERMIT="436" FLGS="0"/>
</tbl>
<tbl id="prj_test2 incl">
<fld IDW="/prj_test2/pg_pgl" ID="wdgl"
PARENT="/wlb_originals/wdg_Box"/>
</tbl>-->

<node 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="1l" 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"
table="test" size="1000"/>
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<prm id="BD" on="0" per="10" type="DBF" bd="./DATA/DBF" table="test.dbf"
size="1000"/>

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

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

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

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

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

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

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

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

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

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

Paccmotpum netanbHee CTPYKTYypy KoHGuUTyparmoHHoro ¢aiina. OauH KoH(HUTypallMOHHBIN (aiin
MOJXET COJlepKaTh KOH(UIYpalMI0 HECKOJIbKMX CTaHIMH B ceKuusax <station id="DemoStation"/>.
ATpuOyTOM yKa3bpIBaeTCs UACHTH(PHUKATOP CTAaHIWU. VICIIONb30BaHMe TOW WIIM WHOW CEKITUH CTAHIIMH, IPU
BbI30BE, YKa3bIBaeTCs IapaMEeTpoOM KOMaHIHON cTpoku --Station=DemoStation. Cexuus cTaHIUU
HETIOCPEACTBEHHO COJEPXKHUT MapaMeTphl CTAHIUU M CEKIUH MoJCcHcTeM. [lapameTpbl KOHQUTypaIruu
CEeKIIMM 3alMChIBalOTCA B Buae <prm id="StName'>Demo station</prm>. I'me B arpubyre <id>
yKa3bIBaeTCs UAeHTH(UKATOp aTpuOyTa, a B Telle Tera yKa3bIlBaeTcs 3HaueHue napamerpa "Demo station".
[lepedyeHp MOCTYIHBIX TAapamMeTpPOB M WX OMUCAHWE JUISI CTAHIMM W BCEX OCTAIBHBIX CEKIMH MOXKHO
HOJY4YUTh B KOHCOIHM, nocpeacTtBoM Bbi3oBa OpenSCADA c¢ mapamerpom --help unm Bo Biaakax
"TTomorrs" cTpaHUIl KOMITOHEHTOB KOHGUTYpannoHHBIX ¢aitiioB OpenSCADA (puc.4.10a).

L)
®aiin  PenakTvpoBaHWe Bui  MoMOLWb

Y - = 2 Q 20

|Mm::| . .
5 @ Demo station e OpenSCADA cmaHyuAa: "Demo station
3 Basbl AaHHbK
i, BesonacHocTs CTaHuma | ragcucTemsl ‘ romoLlb ‘
7 Tparcnoprl MoMoLLs No 0NUUAM:
w TpaHcnopTHele NpaT, i _
/| CHop AaHHbIX sl
| ApXMBRI OpenSCADA 0.6.3.1 (Linux-2 .6 .27-std-def-alt11), e
& @4 CneyMancHole
E Nonb3oBaTenbCkKe
€y YnpasneHne Mogyns S S S SESE s ESs sSss sE SEs Sss S S S s S s s Ss Ss s s ssE s ss S s sssssssssss=s=====
& Loop = OCHOBHbIE ONLUKUK CUCTEMBI
@ Loop SSL =
PLX8 -h, --help VIH(popMaLMA No onuMam CUCTEME.
—-Config=<nyTb> KoHMUrYpaLMoHHLIR tarin.
--Station=<umA>  KMA CTaHLKMK.
--deman 3anyck B pexnMe LemMoHa.
--MessLev=<ypoe> OfipafiaTbiBaemblil <ypoBeHb> coofweHui (0-T).
--log=<Hanpasn.> HanpasneHwWe cooOLWEHWA B
<Hanpasf.> & 1 - CMCTEMHLIR norep (syslogd);
<Hanpaen.> & 2 - cTaHAapTHBIRA BbiXoy (stdout),
<Hanpaef.> & 4 - cTaHAapTHBIA BbiXo oWwWKWb oK (stderr);
<Hanpasn.> & 8 - apxXMe CO0BLWEHMIA. o
—————————————— MapameTpbl cTaHuwk </DemoStation/> & KOHMypaLMoHHOM thaine —-—--—--—--—-
Workdir <path>  Pabovas JMpekTopuA.
lcoDir  <path=  OMPEKTOPMA C MKOHKaMW.
ModDir  <path>  OWpekTopua Modyned.
MessLev <ypoBeHb> OfOpabaTkiBaeMblil <ypoBeHb> coobweHui (0-7).
LogTarget <Hanpaen.> HanpaeneHwe coobLWeHWA B:
<Hanpaen.> & 1 - cMCTEMHLIR norep (syslogd); @
Kl (I

[|[raman

Puc. 4.10a. Bknanka "[Tomonis" komnonenta OpenSCADA.
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PesynbTaT BhI30Ba KOMaHbl: # ./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 kA A A A A A A A A Ak kA Ak Ak kA Ak Ak kA Ak k ok ok ok kK ok

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

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 Ak Ak A A A A A Ak kK

OCHOBHBIE OIUUM CUCTEME

-h, --help VudopMaumsa MO ONUMAM CUCTEME.
--Config=<nyTb> KonpurypaumoHHe Gani.
--Station=<uma> ViMa cTaHUUM.

--demon 3anyck B pexyuMe IeMOoHa.

--MessLev=<ypoB> ObpabareBaeMuli <ypOoBeHb> coobmenurr (0-7) .
--log=<uamnpaBiyi.> HamnpaBsJieHre COOOIEHMN B:

<Hanpaeyi.> & 1 - cucreMHEM Jjorep (syslogd);
<HaANpaBJ.> & 2 — CTAHOAPTHHY BHXOH (stdout);
<HanpaeJy.> & 4 - CTaAaHOapPTHHN BEHXOH oumbok (stderr);
<Hamnpaey.> & 8 - apxMB COOOUWEHUN .

—————————————— NapaMeTpsl cTanumu </EmptySt/> B KOHOMI'ypauMOHHOM @daiime —-——-————-—=---—

StName <mma> VMg cTaHUUM.

WorkDB <Twrm . Umsa> Pabouas Bl (Twun u mMsa) .

Workdir <path> Pabouas IMPEKTOPUS.

IcoDir <path> IMPEeKTOPMA C MKOHKaMM.

ModDir <path> IVpeKTOopUsS MOIYJIEN.

MessLev <ypOBEHBbL> ObpabaTeBaeMelt <ypoBeHb> coobmeHui (0-7).

LogTarget <HampaBJi.> HamnpaBJjieHMe COOOLEHMN B:

<HampasJ.> & 1 - cucremHElM Jjorep (syslogd);
<HamnpaeJ.> & 2 - CTAHOapPTHHN BHxXOO (stdout);
<Hanpaeyg.> & 4 - CcTaHOapTHBN BHXOH oumbOok (stderr);
<HANpaBJ.> & 8 — apxmMB COOOWEHUM.
Lang2CodeBase <sa3wk> Basz30BB SA3HK JIsd [IepeBOIa TEKCTOBBIX I[IE€PEeMEeHHEX, IBa CHMMBOJA.
SaveAtExit <true> CoxpaHATbE CUCTEeMy [PM BHIXOIE.
SavePeriod <cex> [lepron COXpPaHEHUSA CHUCTEMH.

Moncucrema "YnparjeHue Monyssamu'"
--ModPath=<nyrs> IyTs k MomyssaMm (/var/os/modules/) .

————————— NapameTpsl cexumm </DemoStation/sub ModSched/> B xoHQurypaumoHHOM daite —--------

ModPath <nyTb> [IyTe k pas3nesigeMeM OmOamoTrexkaM (MOOYJIAM) .

ModAllow <CIOMCOK> Cnucok pas3lesiieMbx OMONIMOTEeK OOMYyCTUMEIX OJIS aBTOMaTUYUECKOM 3arpy3KM, [NOOKJIOUEHUS U

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

Jlcosb30BaTh 3HadueHume '*' @miysa paspemeHus BCexX MOIOyJiei.

ModDeny <CHOMCOK> Cnmcok pasnesyigeMex OMONIMOTEeK BalpeléHHBX OJIS aBTOMaTUYEeCKOM 3arpy3KM, [IOOKJIOUEeHUS U
sanycka (bd DBF.so;daq JavaLikeCalc.so).
ChkPer <cex> [lepron NOMCKa HOBHIX pasnejigdeMelx OMOIMoTek (MonyJein) .

Onumm nomcucTemur "BIO"

Onumm noncmucrTeMel "BeszonacHocTu"

Onuum nozcucTemel "TpaHCHopTe"

============== Onumumu noncucreMsl "TpPaHCNOPTHEE IPOTOKOJH"

Onuum Monmysisa <Protocol:HTTP>
——————— llapaMeTpsl MOIyJibHOM cekumu </DemoStation/sub Protocol/mod HTTP/> B KOHQMUIypauMOHHOM Qaiie —--------
AuthTime <mmu> BpeMmsa xmM3HUM ayTeHTUOMKaLMM, MMHYT (o ymojidaHmio 10) .

Onumum noxcuctTeMel "COOp OaHHBIX"
——————————————— NNapameTps cexumy </DemoStation/sub DAQ/> B xoHQuTypauMOHHOM OQaiiie —-—-——-------=

RdStLevel <ypoe> YpOBEHb TeKyley CTaHUMM B CXEeMe Pe3epBUPOBAHMA.

RdTaskPer <c> [IepMOOAMYHOCTBb BEI30OBA 3alady OOCIIyXMBaHMSA PEe3€PBMPOBAaHMA.

RdRestConnTm <c> VHTepBaJl BPEMEHM BOCCTAHOBJIEHMS COeIMHEeHUs C "MEPTBON" pe3epBHOM CTaHLUEN.
RdRestDtTm <uac> I'ny6uHa BOCCTAHOBJIEHMSA HAaHHEIX apxmuBa M3 Pe3ePBHOM CTaHUMM, IPM BKJIIOYEHUN.
RdStList <CHOMCOK> Cnycok Pe3epPBHBIX CTAHLUMM, pasmeli€HHBX cuMmBoJoM ';' (stl;st2).

Onumm noncmucTeMsl "ApxuBH"
—————————— NapaMmeTprl cexumm </DemoStation/sub Archive/> B xoHQUTYpauMOHHOM Qaiime —-------—

MessBufSize <enm.> PasmMep Oydepa cooOmeHUM.

MessPeriod <cex> [lepron apxXMBMPOBAHMS COOOWEHMN .

ValPeriod <mcex> [lepron apxXMBMPOBAHMS BHAUEHMMN.

ValPriority <ypoBeHB> YPOBEHb MNPUOPUTETA 3anady SHAUEHUI.

MaxRegMess <exm.> MakcuMaJIbHOE KOJIMUYECTBO 3allpallMBaeMEX COOOMEHMN .
MaxRegVals <egm.> MakcuMaJiIbHOE KOJIMUECTBO BallpallMBaeMBIX BHaUYEHUN.

Onumy noncucTeMel "CneumasbHee"

Onumm Momyis <Special:SystemTests>
---- IapamMeTprs MonOyJnbHOM cekumu </DemoStation/sub Special/mod SystemTests/> B KOHQUIYpPaUMOHHOM Odairme —----—
Obume onuum BCeX TEeCTOB:

id nneHTUdUKaATOP TEcTa;

on brar BRIOUEHMS TecTa;

per nepron MNOBTOPeHusa (cek) .
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*AX OnumMmM TECTOB ** ¥
PARAM TecT napameTpa:

name nonHoe mMsa napamerpa (OperationSystem.AutoDA.CPULoad) .
XML TecT XML napcmHra:
file darn nna XML napcmHTAa.
MESS TecT apxmBa COOOMEHUN:
arhtor Mg apxmBaTopa (StatErrors.BaseArh);
categ wabJIOH KaTeTropuy COOOUEeHUN .
SOAttDet TecT Ha MNOOKJIOUEHME/OTKJIOUEHME MOIYJIS:
name VM MOZIYJIS;
full MOJIHOCTBLIO MOIOKJINYATH (3allyCKaTh) .
Val TecT 3HaueHuA aTpuOyTOB [IapaMmeTpa:
name arpubyT napamerpa (OperationSystem.AutoDA.CPULoad.load);
arch len r1yOMHa MOJIydaeMBIX BHAUEeHUMN apxusa;
arch_per IepMuon MNOJIyYaeMblx B3HAUYeHUM apxuBa.
BD TMonHu TecT BIl:
type Tun BI;
bd uMmsa BI;
table Tabanua;
size KOJIMYEeCTBO 3aluceN.
TrOut TecT McxXonmAmwero TpPaHCHopTa:
addr anmpec BXOIAWEI'O TpaHCIopTa;
type TUIl TPaHCIOpPTa;
req 3aIpoc K BXOISAWEMYy TPaHCIOPTY .
Func TecT nomcucTeMsl QYHKLMNA;
SysContrLang TecT A3bKa yHOpaBJIeHUS CUCTEMEL:
path nyTh K 3JIeMeHTy s3bika (/Archive/BaseArh/mess StatErrors/%2fprm%2fst) .

ValBuf Tecte Oybepa 3HaUueHUM;
Archive TecTH pas3MeleHMs B aAPXMB SHAUEHMI:
arch apxXMUB BHAYEHUM;
period IEPUOONYHOCTDL BHAUEHMUN (MKCEK) .
Baseb64Code TecTrl ajiropuTMa Mime Baseb64.

============= Onumm noncmuctTeMel "IloJIb30BaTeJIbCKMEe UHTepdelCH" ============

Onumm momyss <UI:Vision>
——————— NlapaMeTpsl MOnOyJibHOM cexumm </DemoStation/sub UI/mod Vision/> B xoHQuI'ypaumoOHHOM daitie —--------

StartUser <nosb3> CTapTOBHN, OE€3NapOJIbHEN, I[OJIE30BATEJE.

RunPrijs <cnmcok> I[lepeueHb 3allyCKaeMBXx [IPY CTapTe IPOEKTOB.

RunTimeUpdt <mode> PexyM OOHOBIIeHMs nmHaMuky B RunTime (0 - azmanTmBHOE NepMoIMUeCKOoe OOHOBJIEHME BCEX
BUIOXETOB, 1 — OOHOBJIEHME TOJIBKO M3MEHEHHHX BUIKETOB) .

VCAstation <id> CraHumsa c¢ gBuwxkom CBY ('.' - JjokajbHasa) .

Onumm monyssa <UI:VCAEngine>
--VCADBClearForce IlpuHynuresnbHas oumcTka BJl CBY or nmaHHBIXx API 1.

Onumm monmynsa <UI:QTCfg>
——————— NlapaMeTpsl MOOyJibHOM cexumm </DemoStation/sub UI/mod QTCfg/> B KOHOMUI'ypaLUMOHHOM Qaile —--------
StartPath <path> CTapTOBHEM NyTh KOHQUI'ypaTopa.

StartUser <user> CrapToBEl, Oe3napoJibHBEI, I[10JIE30BATEb .

Onumm MonmyJsia <UI:QTStarter>
——————— llapameTpel MOnyJibHOV cexumu </DemoStation/sub UI/mod QTStarter/> B xoHQurypaumonHom odaie ---------
StartMod <mMomymnu> CHMCOK 3alyCKaeMex MonyJen (pasgenurensb — ';');

Onumum momyJis <UI:WebVision>
——————— llapaMeTpeEl MOmyJbHOM cekumy </DemoStation/sub UI/mod WebVision/> B koHOMTypauMOHHOM daiijge ———------
SessTimelife <BpeMms> BpeMsa XM3HM CE€CCMUM, MUHYTH (o ymojidaHmio 10) .

Cekuuu noncuctem (<node id="sub DAQ" />) coxepkar napaMmerpbl OJCUCTEMbI, CEKIIMH MOJIYyJIeH
W CeKIMH TaOJMI] OTpaXKCHHUS MaHHBIX 0a3 MaHHBIX B KOH(pUTrypanmnoHHOM daiine. CeKmuu MoIyJien
(<node id="mod DiamondBoards" />) conepxaT WHIMBHIyaJbHbIE HapaMeTpbl MOAYJIEH U CEKIUH
Ta0IHI] OTpaKeHUS JaHHBIX 0a3 JaHHBIX B KOHPUTYpAIMOHHOM (aiiie.

Cexuun TabmuI OTpakeHUs JaHHbIX ©0a3 JaHHBIX [pelHAa3HauYeHbl Ui pa3MeIleHus B
KoHpurypanuonHoM (aiine 3anuceid Tadbmur bl s komnonenToB OpenSCADA. Paccmorpum Tabmuiry
BXO/SIIIUX TpaHcrmopToB "Transport in" moacucreMbl TpaHcnopThl (<node id="sub Transport">) wu3
npuMepa KoH(pUrypanroHHoro Qaiina Beime. Tabmuma conepxut ase 3anucu ¢ noiasmu: 1D, MODULE,
NAME, DESCRIPT, ADDR, PROT, START. Ilocne 3arpy3ku ¢ Takoil cekmueil u BooOme 6e3 B/l B
noacucreme "Tpancnoptel" Moayns "Sockets" mosiBsATCS ABa BXOIHBIX TpaHcropTa. PopMaThl CTPYKTYP
TaOJIUI] OCHOBHBIX KOMIIOHEHTOB BKIIFOYCHBI B JEMOHCTPALMOHHBIE KOH(HUTypanuoHHbIE (aibl. 3a
JeTaisiMu cTpyKTypbl b/l HykHO oOpamarbes K JOKYMEHTAIMU COOTBETCTBYIOIUX MOJTYJICH.



77

5. Oomecucremuoe API nmoan3o0BaTeiLCKOro
NPorpaMMHpPOBAHMS.

APl 1onp30BaTeNbCKOrO0 MNPOrPAMMUPOBAHMS IPEICTABISAET COOOW J1€peBO OOBEKTOB CHUCTEMBI
OpenSCADA, kaxaplii 00BEKT KOTOPOTO MOXKET TIPECTaBISTh COOCTBEHHBIN NepedyeHb CBOWCTB H
¢ynkunii. CoiicTBa M (YHKIHMU OOBEKTOB MOTYT HCIOJIb30BATHCS IOJB30BAaTEIEM B IpOLEAypax Ha
A3bIKaxX NoJb30BaTenbekoro nporpammupoBanus OpenSCADA. Toukoil Bxoaa uist foctyna K o0beKTam
cucteMbl OpenSCADA wu3 s3pIka mojdb3oBarenbckoro mporpammupoBanust JavalikeCalc sBnsercs
3ape3epBupoBaHHOE ciioBO "SYS" kopHeBoro oobekta OpenSCADA. Hanpumep, [utst joctyna K GyHKIUH
ucxozsiero Tpancnopra HyxkHo 3anucarb: SYS.Transport.Serial.out_ ModBus.messIO(mess);.

API 00BnexToB MpeaOCTaBIACMbIX MOAYJIAMU OITMCBIBACTCS B coOCTBEHOM AOKYMCHTAIIUHU MOAYIJIA.

5.1. O6mecucreMHble N0JIb30BaATEILCKHE 00LEKTHI.

AOCTpaKkTHBI OOBEKT TpeAcTaBiIsieT co00i accOlMaTUBHBIA KOHTEHHEp CBOWCTB W (DYHKIIHIA.
CBoiicTBa MOTYT cozepKaTh KaK JaHHble 4eThIpEX 0a30BBIX TUIIOB, TaK U Jpyrue o0bekThl. JlocTyn K
CBOICTBaM 00BEKTa OOBIYHO OCYIIECTBIISIETCS IOCPEACTBOM 3aIIMCH UMEH CBOMCTB Yepe3 TOUKY K OOBEKTY
<obj.prop>, a Takke MOCPEJICTBOM 3aKIIOUECHHs UMEHH CBOMCTBA B KBajpaTHble CKOOKU <obj/"prop"[>.
O4eBUIHO, YTO NEPBBII MEXAaHMU3M CTAaTUYEH, a BTOPOM IO3BOJIAET yKa3blBaTh MM CBOMCTBa 4epe3
nepeMeHHy0. ba3zoBoe onpeznenerne o0beKkTa He comepKUT GyHKImA. Onepanuyu KOMUPOBaHUS 00bEKTa
Ha CaMOM JieJie JEeJal0T CChUIKY Ha HUCXOJIHBIH 00BekT. Ilpu ynaneHunm oObeKkTa OCYLIECTBISAETCS
YMEHBIICHUSI CYETUYMKA CCHUIOK, a MpPH JOCTH)KEHHUHM CUYETYMKA CCBUIOK HYJS OOBEKT yHaaisercs
bu3nIecKy.

Pa3zHbple KOMIOHEHTHI MOTYT JOOMpPEAEsATh 0a30BbI OOBEKT OCOOBIMH CBOMCTBaMHU U (DYHKIMSMHU.
CrangapTHBIM paclIUpeHHEeM 00beKTa aBiigeTcs Maccus "Array".

O0BexT Array

OCOOEHHOCTBIO MacCHBa SIBJISIETCS TO, YTO OH paboTaeT Co CBOMCTBAMHU KaK C MHIEKCAMH H TOJIHOE MX
MMEHOBaHHE OECCMBICIIEHHO, a 3HAYHUT JOCTYIEH MEXaHU3M OOpallleHHs TOJBKO 3aKII0YeHUEM HHJIEKCa B
KBaJIpaTHbIE CKOOKU <arr[l]>. MaccuB XpaHUT CBOHCTBAa B COOCTBEHHOM KOHTEHHEpPE OJHOMEPHOIO
MaccHBa.

MaccuB npenocTaBisieT crenuaibHoe cBoMcTBO "length" st momydenus pasmepa mMaccuBa <var =
arr.length;>. Taxxe MacCUB IPEJOCTABISAET CleAyoNne QyHKIUH:

- string join( string sep = "," ), string toString( string sep = "," ), string valueOf( string sep =
""" ) - Bo3BpallaeT CTpOKy € JIEMEHTaMU MaccHUBa pa3JeIEHHBIMU <sep> WU CUMBOJIOM ',
« Array concat( Array arr ); - JlobaBisieT K MCXOIHOMY MAacCUBY 3JIEMEHTBbl MaccuBa <arr>.
BosBpartiaer ucXoHbI MacCUB ¢ U3MEHEHUSIMH.
« int push( ElTp var, ... ); - llomemaer snemeHT(bl) <var> B KOHEI] MAacCHBa, KaK B CTEK.
BosBparaet HOBBI pa3Mep MaccuBa.
- ElTp pop(); - Y nanenue nociaeIHEro 3EeMEeHTa MacCuBa U BO3BpaT €ro 3Ha4€HHUs, KaKk U3 CTeKa.
« Array reverse( ); - I3MeHeHUe TOpsKa PACIOJIOKEHUS 3JIEMEHTOB MaccuBa. BosBparaetcs
MCXO/IHBI MaCCHUB C U3MEHEHUSIMH.
« ElTp shift( ); - Casur maccuBa B Bepx. [Ipu 3ToM nepBbIif 371eMEHT MaccuBa yAalercs, a ero
3HA4YEHUE BO3BPAIIACTCS.
« int unshift( ElTp var, ... ); - 3agBuraet 3neMeHT(bl) <var> B MmaccuB. llepBbIii 21emMeHT B 0,
BTOpOM B 1 U T.11.
« Array slice( int beg, int end ); - Bo3Bpamaer ¢parMmeHT maccuBa oT <beg> Kk <end>. Ecmm
3HaYeHHe Havaja WM KOHIAa OTPUIATEeNIbHO, TO OTCUET BeAETCA ¢ KOHIa MaccuBa. Eciu xoHel He
yKa3aH, TO KOHIIOM SIBJIIETCSI KOHEI] MacCHBa.
« Array splice( int beg, int remN, ElTp vall, ElTp val2, ... ); - BctaBnsier, ynanseT Wik 3aMeHseT
€JIeMEHThl MaccuBa. Bo3BpamiaeT HCXONHBIM MaccMB ¢ H3MEHEHHsMH. B mepByio ouepens
OCYIIECTBIISIETCS YAQJICHHE JJIEMEHTOB C TO3UIMU <beg> W KoIU4YecTBOM <remN>, a 3aTeM
BCTaBJIAIOTCS 3HaUueHUA <vall> W T.lI. HAaYMHAS C TO3ULIAN <beg>.
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«  Array sort(); - COpTUpOBKa 3JIEMEHTOB MAacCHUBa B JIEKCUKOTPA(QUIECKOM TMOPSIJIKE.

O0bexT XMLNodeObj

OyHKIUU:

« string name( ) - Ums y3na, XML-tera.
- string text( ) - Texct y3na, cogep;kumoe XML-tera.
« string attr( string id ) - 3nauenue atpulyra y3na <id>.
« XMLNodeObj setName( string vl ) - YcraHoBKa UMEHH y3i1a B <v/>. Bo3Bpamaer TeKyIIHii
y3erl.
«  XMLNodeObj setText( string vl ) - YcraHOBKa TeKCTa y37a B <v/>. Bo3BpaiaeT TeKyIuii yzer.
« XMLNodeObj setAttr( string id, string vl ) - YcraHnoBka arpubyra <id> B 3HaueHHE <v/>.
BosBpamaer Texymui ysei.
- int childSize( ) - KonuuecTBO BI0)KEHHBIX y3JI0B.
« XMLNodeObj childAdd( ElTp no = XMLNodeObj ) - ]JlobGaBneHue o0BEeKTa <no> Kak
BJIOXKEHHOT0. <n0> MOXET OBITh KaK HEMOCPEACTBEHHO O0BEKTOM-PE3ylIbTaToOM (QYHKIUU
xmiINode(), Tak 1 CTPOKOH C IMEHEM HOBOTO Tera. Bo3Bpaliaercst BJI0)KEHHBIN y3el.
« XMLNodeObj childlns( int id, ElTp no = XMLNodeObj ) - BctaBka o0bekTra <no> Kak
BJIO)KEHHOTO B TIO3UINIO0 <id>. <no> MOXeET ObITh KaK HEMOCPEJICTBEHHO O0BEKTOM-PE3yIbTaTOM
byukun xmlNode(), Tak U CTPOKOM ¢ UMEHEM HOBOTO Tera. Bo3Bpaiiaercs: BIOKEHHBIN y3ell.
« XMLNodeObj childDel( int id ) - Y naneHue BIOXEHHOTO y3Jlia B Mmo3uiiuu <id>. Bo3Bpamaer
TEKYIIHHA y3e.
«  XMLNodeObj childGet( int id ) - IlonydeHune BIOXEHHOTO y3J1a B IO3UINH <id>.
« string load( string str, bool file = false ) - 3arpy3ka XML u3 ctpoku <str> wnm u3 ¢aina c
nyTéM B <str> ecnu <file> "true".
. string save( int opt, string path ) - Coxpanenne nepeBa XML B ctpoky wnm B aiin <path> c
napamerpamu  gopmarupoBanuss <opt>. Bospamaer Texct XML wuam  kox  OmMOKH.
[IpenycMoTpeHsl cienyronue onuu GopMaTUpOBaHUS <opt>:

« 0x01 - mpepsIBaTh CTPOKY IE€pea OTKPHIBAIOIIUM TETOM;

+ 0x02 - mpepbIBaTh CTPOKY MOCIE OTKPHIBAIOIIETO TETa;

+ 0x04 - mpepsIBaTh CTPOKY IMOCIIC 3aKPBIBAIOIIETO TEra;

« 0x08 - mpepbIBaTh CTPOKY MOCIIE€ TEKCTA;

« 0x10 - mpepbIBaTh CTPOKY MOCIIE UHCTPYKLIUU;

« Ox1E - npepbIBaTh CTPOKY MOCJE BCEX.

5.2. Cucrema (SYS)

OyHKIMM 00BEKTA:
. string system( string cmd, bool noPipe = false); - oCylIeCTBISET BBI30B KOHCOJIBHBIX KOMaH]I
<cmd> OC c Bo3BpaToM pe3ynbpTaTa 1o kaHany. Ecnu <noPipe> ycTaHOBJIEH TO BO3BpaIlaeTCs
KOJI BO3BpaTa BBI30Ba U BO3MOXKEH 3aIyck mporpamm B ¢one ("sleep 5 &"). @yHKIMS OTKpPHIBAET
IIUPOKKE BO3MOXKHOCTH ToJb3oBaTento OpenSCADA 1nytéM BbI30Ba JIOOBIX CHCTEMHBIX
MporpaMM, YTHJIMT M CKPUITOB, a TaKXKe MOJYYSHHs TMOCPEICTBOM HHUX JOCTyNMa K OTPOMHOMY
00BEMyY cucTeMHbIX naHHbIX. Hampumep xomanna "Is -1" BepHET neTann3upoBaHHOE COIAEPKUMOE
paboueil TupeKTopuu.
- int message( string cat, int level, string mess ); - HOpMUPOBAHHE CHUCTEMHOI'O COOOIICHUS
<mess> ¢ kareropuei <cat>, ypoBHeM <level>. OTpuraterbHOe 3HAYCHUE YPOBHSI (GopMHUPYET
Hapymenus (Alarm).
- int messDebug( string cat, string mess ), int messlnfo( 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 ); - (OpMHUpOBAHUE CHUCTEMHOTO COOOIIEHUS <mess> ¢
KaTeropueu <cat> v COOTBETCTBYIOLINM YPOBHEM.
« XMLNodeObj XMLNode( string name = "" ); - co3manue oObekTa y3nma XML ¢ umeHem
<name>.
« string cntrReq( XMLNodeObj req, string stat ); - 3anpoc unaTepdeiica ynpaBieHUsI K CUCTEME
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nocpeactBoM XML. O6brunbIi 3ampoc 3anucbiBaeTcs B Buje <get path="/OPath/%2felem"/>. Ilpu
yKa3aHWUU CTAaHIIMH OCYIIECTBIISICTCS 3alPOC K BHEITHEH CTaHIINU.

 int time( int usec ); - BO3BpamaeTr aOCONIOTHOE BpeMs B ceKyHmax oT 3moxu 1.1.1970 u
MHUKPOCEKYHJIaX, eClIi <usec™> yKa3aH.

- int localtime( int fullsec, int sec, int min, int hour, int mday, int month, int year, int wday, int
vday, int isdst ); - BO3BpaIaeT MOJHYIO JaTy B CEKyHIax (sec), MUHyTax (min), gacax (hour), qHsX
Mmecsna (mday), mecsne (month), rone (year), nasx Henenu (wday), aHsx B roay (yday) u mpusHak
netHero BpeMmeHH (isdst) mcxos M3 aOCOMIOTHOTO BPEMEHH B CeKyHAaxX <fullsec> oT smoxwu
1.1.1970.

- string strftime( int sec, string form = "%Y-%m-%d %H:%M:%S" ), - IlpeobpazyeT abcot0THOE
BpeMs <sec> B CTpOKy HyxHoro ¢opmara <form>. 3amuck ¢opmara coorBeTcTByeT POSIX-
¢bynkuuy strftime.

- int strptime( int str, string form = "%Y-%m-%d %H:%M:%S" ); - Bo3Bpamiaer Bpems B
cexkyHzaax ot snoxu 1.1.1970, ucxons M3 CTPOKOBOW 3aIMCH BPEMEHHU <sfr>, B COOTBETCTBUU C
YKa3aHHBIM 11a0ioHoM <form>. Hampumep, madnony "%Y-%m-%d %H:%M:%S" cooTBeTcTBYyeT
Bpems "2006-08-08 11:21:55". Onucanue gpopmara madioHa MOKHO MOJIYYUTh U3 JOKYMEHTALUU
Ha POSIX-pynkmuro "strptime".

. int cron( string cronreq, int base = () ); - Bo3BpaiaeT BpeMs CIUIaHMpOBaHHOE B (hopmare
cragnapra Cron <cronreq> HauuHas OT 0a30BOro BpPEMEHU <base> WU OT TEKYILEro €Ciu
0a30BOE HE YKa3aHO.

5.3. IToacucrema "B1" (SYS.BD)

Oynkuuu oowvekta b/ (SYS.BD["TypeDB"]["DB"]):
«  Array SQLReq( string req ), - ®opmupoBanue SQL-3anpoca k B/I.

5.4. IToacucrema "Apxusbl' (SYS.Archive)

OyHKIMU 00BEKTa MOJICUCTEMA!
«  Area messGet( int btm, int etm, string cat =, int lev = 0, string arch = ), - 3apOC CUCTEMHBIX
coOOmIeHUH 3a BpeMsi OT <btm> 5o <etm> Jig KaTeropuu <cat>, ypoBHS <lev> W apXwBaTopa
<arch>.

5.5. IToacucrema ""Tpancnoprel" (SYS.Transport)

Oynkiuu 00bekTa ucxozsamiero Tpancnopta (SYS. Transport["Modul"]["OutTransp"]):
« string messlO( string mess, real timeOut = 1000 ); - oTnpaBKa COOOIICHUsT <mess> depe3
TPaHCIOPT ¢ TailMayToM oxunanus <timeQut>.
« int messIO( XMLNodeObj req, string prt ); - OTIIpaBKa 3amnpoca <req> K MPOTOKOIY <prt> ais
OCYILECTBIICHHSI CEAHCa CBS3U Yepe3 TPAHCIIOPT MOCPEACTBOM IMPOTOKOJIA.
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