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BBeaenue

OpenSCADA mpencraBnsier coboii oTkpeiTylo SCADA cucreMy, MNOCTPOCHHYIO IO TNPUHIMIIAM
MOJYJIbHOCTH, MHOTroIarGopmenHocty 1 Macmrabupyemoctu. SCADA (Supervisory Control And Data
Acquisition) B mepeBoge: «CHCTEMBI JUCIIETYEPCKOTO YIIPABICHUS U cOOpa JaHHBIX)» SBISETCS TEPMHHOM,
KOTOpPBbIM wyacTto ymoTpebnsieTrcs B cdepe aBTOMAaTU3aLUM TEXHOJOTMYecKHX mnpoueccoB. Cucrema
OpenSCADA mnpennazHaueHa misi: cOopa, apXMBHPOBAHUS, BU3yaldW3alMd WHQPOpPMAIMK, BBIJAYU
YIOpaBIAIOIMX BO3JEHCTBMH, a TaKkKe JPYTHX pPOACTBEHHBIX ONEpaluil, XapakTepHBIX JUId
nonHo¢pyHkunoHansHoi SCADA cuctemsl.

IMpeanmocbLIku

Ha peiake nporpamm s ACY-TII (ABToMaTH3WpOBaHHBIE CHCTEMBI YIPABJICHHS TEXHOJIOTHYCCKUM
MIPOIIECCOM) CJIOKHIIACH CHUTYaIUs, KOTJa OTCYTCTBYIOT HE TONbKo cBoOomHbie SCADA cHcTeMbl, HO H
SCADA cucrems! s matdopm otandHbix oT MS Windows+x86. Jla, eAMHUIIBI €CTh, HO TTPO HUX TOUYTH
HUYETO HE CJIBIIIHO U BBITJIAIAT OHU KpaitHe 01ekio Ha GoHe oOIIIeil MacChI.

B toxe Bpems ¢upmsbl, 3anuMaromuecs BHeapenueM ACY-TII, 3auHTepecoBaHbl B MOJIHOM KOHTpPOJIE
Han SCADA cucremoli, BHeApsieMOM Ha OOBEKTaX 3aKa3uMka. OTa 3aHMHTEPECOBAHHOCTb CBs3aHa CO
crenudukoil paboThl ¢ 3aKa3uyMKOM. 3aKa3uWK SBISIETCS TOCJIEJAHUM 3BE€HOM B IIETIOYKE CO3JIaHHS
nporpaMMbl. OT KauecTBa B3aUMOJEHMCTBUS 3aka3uMka M pa3pabOTUMKOB NPSMO IPONOPLUOHAIBHO
3aBUCHUT YJOBJIETBOPEHHOCTh 3aKa3uMKa, a TAKKE CKOPOCTh COBEPLIEHCTBOBAHUA MporpamMmbl. BeiTekas u3
BBIIIIECKAa3aHHOTO, MPOMOPLHUOHAIBHO 3aBUCUT U UMUK QupMbl, BHeapstomeit ACY-TIIL. Ilpumenenue
3aKkOH4YeHHbIX KoMMepueckux SCADA cucreM, Kak IpaBWIO, IPUBOJUT K YXYALIEHUIO WM )K€ IOJIHOMY
OTCYTCTBHIO B3aUMOJENUCTBUS 3aKa3uuKa ¢ pa3padoTUHMKaMU.

PeasibHO CylIecTBYIOT ClielyrOIMe BapUAHThI PEIIEHHs CIOXKHBILEIHCS MPOOIEeMBI:
 IlepBbIM BapuaHTOM MOXXET OBITh HaJAXKUBAHUE TECHBIX CBs3ed ¢ mpousBoautesieM SCADA
cucTeM, T.6 MHTerpanus (sIBHas WINM HEsABHAs) B MOApa3ZeieHHE MO BHEAPEHHUIo. YTo, B CBOIO
ouepe]ib, PABHOCWIIBHO TIOJTHOW WIJIM YaCTUYHOW ITOTEPE CaMOCTOSITEILHOCTH.
- Bropbeim BapuanToMm siBisieTcs co3fgaHue cooctBeHHON kommepueckoit SCADA cuctembl. OTUM
JOCTUraeTcs MOJHBII KOHTPOJb, OJHAKO Ul pa3pabOTKH CHUCTEMBI, HA BBICOKOM YPOBHE, HYKEH
OTPOMHBIM IITAT CHEIMATUCTOB BBICOKOM KBaln(pukanuu. YUto, B OOJBUIMHCTBE CIIy4yaeB, HE IO
kapmany ¢upmam BHeapsitonum ACY-TII. Kak pe3ynprar — KBanu(UKaMs CHEIUATHCTOB
noBosibHO HM3Ka. W maxe ecnu ¢upma pemraercst Ha nogo0HbI noasur, To SCADA cucrema He
JOTSTUBAET /10 YPOBHSI CaMOM MOCPEACTBEHHON CTOPOHHEN KOMMEPYECKON CUCTEMBI, M OYEHB 4acTO
HUMeeT MECTO HU3KOEe KaueCTBO KOJa M(MJIM) MOCPEICTBEHHAs! ()YHKIIMOHATIBHOCTh CUCTEMBI.
- Tperpum BapuaHTOM sBIsSE€TCS HUcCHOJAb30BaHUE OTKpHIThIX SCADA cucrem, 10 €ctb —
COBMECTHasl pa3paboTka. OTO NO3BOJISIET COBMECTHTh IPEUMYIIECTBA BbIIIECNEPEUNCIEHHBIX
BAapUaHTOB:
+ noJiHbIA KOHTPOJIb Hax SCADA cucteMoi;
« He TpeOyeTcsi OrpOMHOTO IITaTa BBICOKOKBATU(HUIIMPOBAHHBIX CIEIHATUCTOB JJIs
Pa3BUTHUS CUCTEMBI, IOCTATOYHO CHELMAIUCTOB JUIsl JUCTPUOBIOLIUU CUCTEMBI;
« IPUBOJUT K TIOBBIIIEHUIO KAauyecTBAa CHUCTEMBI, 3a CUET MHOXKECTBEHHOW BHEIIHEN
HKCHEPTHU3BI U IIUPOTHI MOAIEPKUBAEMBIX TIATPOPM;
* TI03BOJISIET BBIOMpPATh IUIATHOPMY B 3aBUCHUMOCTH OT €€ NMPEUMYILECTB, a HE 10 NPUYUHE
TOTO, YTO TOJIBKO Ha Hel pabotaer SCADA cucrema;
« HY ¥ TpoYHe TICHXOJIOTUYECKUE, HKOHOMUYECKHE, MOpalbHbIE U IOPUIUYECKHE
IIPEUMYILECTBA OTKPBITBIX CUCTEM.

Jlnst coBMECTHOM peann3annu TpeThero Bapuanta u 0su1 ocHoBaH nMpoekT OpenSCADA!
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IHesn nmpoekTa

OCHOBHBIMHU TIETISIMU, KOTOPBIE MPECIEIYeT MPOCKT, SIBISIOTCS:
*  OTKPBITOCTE;
*+  HaJEXKHOCTB;
« THOKOCTB;
+  MacmTabHupyeMOCTh;
+  MHOTOIIaT(OPMEHHOCTH;
« 0e30macHOCTb;
+ (puHAHCOBAs TOCTYMHOCTH;
+ TpeIoCTaBlIiCHUE YIOOHOTO HHTEpdeiica yrpaBIeHUS;

Hoautuka paspadorku. Jluunensus.

B xawectBe mommTHKu peasmsanuu  gaHHoro npoekta BbeiOpaHbl «OPEN SOURCE» mnpuHIUIbI
pa3zpabotku [1O. [laHHas MOJWUTHKA TO3BOJIUT MPHUBIEYh K pPa3padOTKe, TECTUPOBAHUIO, DPA3BUTHIO,
pacnpoCTpaHEHHIO U HCTIOIb30BAHUIO MPOAYKTa 3HAUYUTEIbHOE KOJUUYECTBO pa3pabOTUMKOB, SHTY3HACTOB U
OPYTUX  3aUHTEPECOBAHHBIX  JIMIl TNPU  MUHUMAIbHBIX  (PUHAHCOBBIX  3arparax. lIporpamma
pacripoctpansiercs Ha ycioBusx gutien3un GPL v2.

ObsacTy npyuMeHeHu st

Cuctema OpenSCADA npenHa3HaueHa A7 BBINOJIHEHHUS Kak 0O0bryHbIX pyHkimii SCADA cucrem, Tak
U /17151 UCTIOJIb30BaHUS B CMEKHBIX 00J1aCTsIX HHGOPMAIIMOHHBIX TEXHOIOTHH.

Cucrema OpenSCADA MokeT UCIOIb30BaThCS:
+ Ha MNPOMBIIUIEHHBIX 00BEKTaX, B KauecTBe NONHOQYyHKIIMOHaIbHOU SCADA cucremsl;
+ BO BCTPaMBaeMbIX CUCTEMAX, B Ka4eCTBE cpeibl ucnoiaHeHus (B ToMm uucie u PLC);
« 7S TOCTPOCHHUS pA3IMYHBIX MOJAENeH (TEXHOJOTHYECKUX, XUMHUYECKUX, (DHU3MYECKHUX,
AJIEKTPUYECKUX TPOIECCOB);
+ Ha NMEepPCOHABHBIX KOMIIBIOTEPAX, CEpBEpax U KiacTepax ais coopa, 00pabOTKHU, MPeACTaBICHUS
U apXUBalluU UHPOPMAIMK O CUCTEME U €€ OKPYKEHUU.

B kauectBe 0a30Boil (xocToBoi) omepannoHHOW cuctembl (OC) ans pa3paOOTKH W HCIOIb30BAHHUS
BeiOpana OC Linux, xotopas siBisiercsi ctannaptHoir POSIX cosmectumoit OC. Kpome toro, OC Linux
ABIISIETCS] ONITUMAJILHBIM KOMIIPOMHCCOM B BOIIPOCAx:

+  HanEXKHOCTH;

+ TUOKOCTH/MaclITabupyeMOCTH;

* JIOCTYITHOCTH;

*  TIONMYJISIPHOCTH M PacIIpOCTPAHEHHOCTH.

ITockonbpky cucrema OpenSCADA pa3pabateiBaetcss Ha ctanmaptHoit POSIX OC, mo mpuHIumam
KpOCCIUIaTPOPMEHHOCTH, TO €€ ananTanus Ha octainbHble OC HE COCTaBUT MPOOIEMBI.

ApxuTeKTypa

CeparieM CUCTEMBI SIBISIETCS MOAYIIBHOE SIIPO.

B 3aBucumocTH OT TOro, Kakue MOAYJIM MOJKIIOYEHBI, CUCTeMa MOXKET BBINOJHATh Kak (YyHKIHUH
pa3IMYHBIX CEPBEPOB, TaK H (YHKIMH KIUCHTOB KIMEHT-CEPBEPHON apXuTeKTyphl. (COOCTBEHHO,
apXUTEKTypa CHUCTEMbI MO3BOJISIET PEaIM30BbIBATh PACHpPEENEHHbIE KIUEHT-CEPBEPHbIE CHCTEMBI JIF00OH
CJI0XKHOCTH.

Jnst nocTeHHs BBICOKOTO OBICTPOJEHCTBUS, 3a CUET COKpAIICHHUS BpEMEHH KOMMYHUKALUH,
APXUTEKTYypa MO3BOJISET O0BEIUHATH QYHKIIUH PACTIPEISIEHHBIX CUCTEM B OJHON IIpOrpaMme.

ApxurekrypHo, cucreMa OpenSCADA cocTOUT U3 NOJCUCTEM:
« Tloocucmema 6e3onacnocmu. COAEPKUT CHUCKM MOJb30BaTelNed M TPYHN MOJIb30BATENEH,
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o0ecrieyrBaeT MPOBEPKY MPaB HA JOCTYI K 3JICMEHTaM CUCTEMBI U T.I.

«  Mooynvnasa noocucmema 6a3 dannsix. OdecnieunBaeT JO0CTYI K 6a3aM JaHHBIX.

«  Mooynvbnas nodcucmema mpancnopmos. Ob0ecrieunBaeT KOMMYHHKAIMIO C BHEIIHEH Cpeowu,
MIOCPEJICTBOM PA3JIUYHBIX KOMMYHUKALMOHHBIX HHTEP(ENHCOB.

« Mooynbhaa nodcucmema KOMMYHUKAYUOHHBIX NPOMOKON08 obmena. TecHO cBs3aHa ¢
MOJICKCTEMOW TPAHCIIOPTOB M O0ECIEYMBACT TOMJEPKKY PA3IMYHBIX IPOTOKOJIOB OOMEHa ¢
BHEIIHUMH CUCTEMaMHU.

« Mooynvnas noocucmema coopa Oaunvix (DAQ). ObecneunBaeT cOOp MaHHBIX OT BHENTHUX
HCTOYHUKOB: KOHTPOJUIEPOB, JAaTYMKOB U T.1. Kpome 3TOro, mojcucrteMa MOXXET MPEAOCTABIATH
Cpemy /sl HallMCaHWsl TeHEPAaTOPOB JaHHBIX(MOIEIH, PETYISTOPHI ... ).

« Mooynvuasa noocucmema apxusos. CONEPKUT apXHWBBI JBYX THUIIOB: apXWUBBI COOOIICHUN W
apxuBbl 3HaueHHd. Croco0 apXWBHPOBAaHUS OMPEAETSAETCS AITOPUTMOM, KOTOPBIA 3al0KEH B
MOJTyJIe apXUBUPOBAHHUSL.

« Mooynbnaa  noocucmema  noivzogamenvckux — unmepgeticog.  CouepXuT  (YHKIUU
MOJTb30BATEIBCKUX MHTEP(EHCOB.

« Iloocucmema ynpasnenue mooynamu. Ob6ecreduBaeT KOHTPOJIb Ha/l MOJYJISIMH.

« Mooynvnasa noocucmema cneyuanvuvix @yukyui. CoaepXuT (QYHKIMM HE BOILICAIINE B
OCTaJIbHBIC TIOJICHCTEMBI. B HacTOsAmMi MOMEHT K OTHM (QYHKIHSM OTHOCATCS (YHKITUH
TECTUPOBAHHUSL.

I/ICXOILH N3 IIpUHIUMIIA MOIOYJIIBHOCTH, YKAa3aHHBIC BBIIIC MOAYJIBHBIC IMOJACHCTCEMBI MOT'YT PACHINPATH
CBOIO (byHKI_[I/IOHaHLHOCTB HYTCM MNOAKJIIOYCHU A MO,Z[yJ'ICﬁ COOTBCTCTBYIOLICTO THIIA.

Mopynsaoe simpo cuctembl OpenSCADA  BBINMOJHSETCS B BUIAE CTAaTUYECKOW U COBMECTHO
UCTIONB3yeMOl OUOMHOTEK. DTO MO3BOJISIET BCTPAauBaTh (PYHKIIMHM CUCTEMBI B CYIIECTBYIOIIUE MPOTPAMMBI,
a TaKKe cOo3/7]aBaTh HOBBIE POTrpaMMbl Ha OCHOBE MOAYJIbHOTO sApa cucteMbl OpenSCADA.

OpHako MOAYNBHOE AP0 SABJIAETCS CAMOAOCTATOYHBIM U MOKET UCIIOJIBb30BATHCS TOCPEACTBOM ITPOCTON
3aIyCKaloEen IPOrpaMmBel.

Monaymu cuctembl OpenSCADA Xxpanarcs B auHaMuuecknx OuOnmorekax. Kaxmas auHamudeckas
OMONIMOTEKa MOXET COJAepPKaTh MHOXKECTBO MOIYyJEH pasNu4HOro Tuma. HamonHeHue AMHaMUYEeCKUX
OMONMMOTEK MOJIYJSIMU OmpeneseTcss (YHKIMOHAIBLHOW CBSI3HOCTBIO caMHUX Mojuyied. [[uHamudeckue
OMOIMOTEKU JTOMYCKAIOT TOPSIUYIO 3aMEHY, UTO MO3BOJISIET, B IIpoliecce padoThl, MPOU3BOIUTH OOHOBJIEHHE
Momyneid. Meron XpaHEHHsS KOJa MOIYyJeH B JMHAMUYCCKUX OHMOIMOTEKaxX SIBISETCS OCHOBHBIM IS
cuctembl OpenSCADA, NOCKOJIBKY MOJJAEPKMBAETCS MPAKTUYECKU BCceMU coBpeMeHHbIMH OC. D10 He
UCKJTI0YaeT BO3MOKHOCTH pa3pabOTKU JPYTUX METOAOB XpaHEHUS KOJa MOIYJICH.
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OYyHKIMOHAJIbHbIE XaPAKTEPUCTUKHU U
TpedoBanusa cucremMbl OpenSCADA

1. Chepa npumenenus cucrembl OpenSCADA

Cranumua oneparopa
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1.1. CepBep SCADA cucremsi:

BusyanbHbIil KOHTPOJIb U YIIPABICHHE MTOCPEICTBOM UHTEP(EHCOB:

«  Ynaan€HHbI cepBep BU3yalu3allid HA OCHOBE JIBM)KKA BU3yaln3aluu U ynpasieHus CBY
VCAEngine. Jlokanpublii 3amyck wmoxyis UL Vision, mNOIKIIOYEHBI K  cepBepy
BU3YaJIH3aI1H.

« VYnanéunsii WEB untepoeiic. [locpenctsom WEB-Opay3epa, mMomyns BHU3yasln3aluu
WebVision u Motyns simpa cpeasl Buzyanusanuu u ynpasieans VCAEngine.

« IlIpocteie ynanéunsie Web-untepdeiicel moaszoBarens. [locpeacteom WEB-Opaysepa u
Ul-monyns WebUser.

Co6op nanubix (DAQ) U3 HICTOYHUKOB:

« Hudopmanun o muatgopme(porpaMMHoO-anmapaTHO) Ha KOTOpOW paboTaeT cepaep.
[TocpenctBom DAQ-monysnst System.

- COop HmaHHBIX M3 MCTOYHUKOB TojaepxuBarommx mpotokon SNMP (Simple Network
Management Protocol). ITocpencreom DAQ-moaymnst SNMP.

«  COOp IaHHBIX TPOMBIIIUICHHBIX KOHTpOJIEpoB hupMbl Siemens cepuu S7. [locpeactsom
DAQ-monyns Siemens.

- COop nmaHHBIX MPOMBIIUIEHHBIX KOHTpOJulepoB mo mpotokoidy ModBus. [locpenctBom
DAQ-monyns ModBus.

- COop naHHBIX NPOMBIIUIEHHBIX KOHTposuiepoB 1o mpotokorxy DCON. IlocpenctBom
DAQ-monynst DCON.

+  @opmMupoBaHHE MPOU3BOAHBIX CTPYKTYp MapaMETPOB Ha OCHOBE MIAOJIOHOB MapaMeTpoOB
Y JAaHHBIX JPYTUX UCTOYHUKOB HaHHBIX. [TocpenctBom DAQ-momnynsa Logiclev.

+ CoOop nannbix u3 apyrux cepsepoB U PLC ocnoBanHbix Ha OpenSCADA, BO3MOXXHO 17151
nyomupoBanus. [locpenctsom DAQ-monyns DAQGate.

- COop nmaHHBIX Yepe3 BXOJHBIE KaHAllbl 3BYKOBBIX KOHTposuiepoB. [locpeactBom DAQ-
monynst SoundCard.

«  Coop nansabix obopynoanus pupmel ICP DAS. ITocpenctsom DAQ-monyns ICP_DAS.

- COop naHHBIX M3 MCTOYHHMKOB moznepxkuBatomux mpotokon OPC UA. Ilocpenctsom
DAQ-monyna OPC_UA.

« COop AaHHBIX U3 UCTOUYHUKOB PA3IMYHOTO TUIA, KOTOPhIE UMEIOT YTHIUTHI JUIsl AOCTyIa
K JaHHBIM WM JIOCTYIIHBI TIOCPEICTBOM TIPOCTHIX CIEIUAIN3UPOBAHHBIX CETEBBIX
MpOTOKOJIOB. OCYIIECTBISETCS MyTEM HAMMCaHUS MPOLEAYPHl MOTYUSHHs JaHHBIX Ha S3bIKE
MOJIB30BaTEIhCKOTO TporpammupoBanus DAQ-monyns JavalikeCalc, a Takke MOIYIst
TpaHcnopTHOTO TpoTokoia User Protocol.

Hpe,[[OCTaBJ'IeHI/IC JAaHHBIX CUCTEMAaM BCPXHCTO YPOBHS:

- TlocpeactBom uHTEpDEIiCOB:
- IlocnenoBarenpHoro wunrepdeiica (RS232, RS485, Modem, ...), ¢ moMoIb0
MoJTyJIs TpaHcmopTa Serial.
« CoxkeroB IP-cereit m mporokonoB cereBoro ypoBHs TCP, UDP u Unix, c
MOMOIIBIO MOTyJIsl TpaHcmopTa Sockets.
+ besonacuoro cios coketroB (SSL), ¢ momoIsto Moysist Tpancroprta SSL.

- IlocpeacTBoM MPOTOKOJIOB:
« CobctBennbiii nmpotokon OpenSCADA, ¢ momomuipi0 MOAYJds TPaHCIOPTHOTO
nportokosa SelfSystem.
 IIporoxonor cemeiictea ModBUS (TCP, RTU u ASCII), ¢ moMomp MOIYIIs
TpaHcnopTHOTO Mpotokojaa ModBUS.
+ IIpotokona "OPC UA", ¢ nmomoiip0 MOAyJsi TpaHCHOPTHOro mnpotokosna OPC
UA.
« IlpocTeix cHENMATU3UPOBAHHBIX MPOTOKOJIOB, pa3pabOTaHBIX IMOCPEICTBOM
MOJTyJIsl TpaHCIOpTHOTO TpoTokoia User Protocol.

BrimonmHeHne mons30BaTeNbCKUX BEIUMCICHUN Ha S3bIKAX:

«  SI3pIk 6mounbIX cxeM. [TocpenctBom DAQ-moxayins BlockCalc.
- Ha Java-nogoGHom si3pike BeicOkoro ypoBHs. [locpenctBom DAQ-moayns JavalikeCalc.

ApXI/IBI/II)OBaHI/Ie COO6H.[€HI/II>'I, BCACHHUC IIPOTOKOJIOB IIO PA3JIMYHBIM KATCTOPUAM H YPOBHSIM,
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http://wiki.oscada.org/Doc/JavaLikeCalc?v=17tw
http://wiki.oscada.org/Doc/BlockCalc?v=n66
http://wiki.oscada.org/Doc/UserProtocol?v=tr
http://wiki.oscada.org/Doc/OPCUA?v=1d9w
http://wiki.oscada.org/Doc/OPCUA?v=1d9w
http://wiki.oscada.org/Doc/ModBus?v=uc0
http://wiki.oscada.org/Doc/SelfSystem?v=6al
http://wiki.oscada.org/Doc/SSL?v=91z
http://wiki.oscada.org/Doc/Soskets?v=6ja
http://wiki.oscada.org/Doc/Serial?v=o0k
http://wiki.oscada.org/Doc/UserProtocol?v=tr
http://wiki.oscada.org/Doc/JavaLikeCalc?v=17tw
http://wiki.oscada.org/Doc/OPCUA?v=1d9w
http://wiki.oscada.org/Doc/ICPDAS?v=x4v
http://www.icpdas.com/
http://wiki.oscada.org/Doc/SoundCard?v=6du
http://wiki.oscada.org/Doc/DAQGate?v=d1r
http://wiki.oscada.org/Doc/LogicLev?v=1329
http://wiki.oscada.org/Doc/DCON?v=pt9
http://wiki.oscada.org/Doc/ModBus?v=uc0
http://wiki.oscada.org/Doc/Siemens?v=kcy
http://wiki.oscada.org/Doc/SNMP?v=1c9f
http://wiki.oscada.org/Doc/System?v=f5p
http://wiki.oscada.org/Doc/WebUser?v=tn9
http://wiki.oscada.org/Doc/VCAEngine?v=9b0
http://wiki.oscada.org/Doc/WebVision?v=r97
http://wiki.oscada.org/Doc/VCAEngine?v=9b0

IIOCPEACTBOM MEXAHU3MOB:
« @aiiner B XML-(opmaTe miM TIIOCKOTO TEKCTa, ¢ YHNAKOBKOW YCTapeBUIMX apXHUBOB.
[TocpencrBom Moayns apxuBupoBanusi ESArch.
B tabmuue! apxusHbix B/I. [TocpenctBom Monyns apxuBupoBanusi DBArch.
- B mranax. Ha npyroil cepBep, BO3MOXHO BBIJICICHHBIM CEpBEp apXWBUPOBAHWS,
ocHoBaHHBIX Ha OpenSCADA.
-+ ApxuMBHpOBaHHUE 3HAYCHHUN COOPAaHHBIX JAaHHBIX OCPEICTBOM MEXaHU3MOB:
+  Daiinpl ¢ TBOWHON YIAKOBKOW: MOCIIEIOBATEIFHOM U CTaHAAPTHBIM apXUBAaTOPOM gZip.
ITocpenctBoM Moaysnst apxuBupoBanus FSArch.
B tabnuuer apxusnbix bJl. IlocpenctBom moayns apxuBuposanus DBArch.
« Kondurypauus u ynpasieHue cepBepoM yepes:
- WEB-unrepdeiic. [Tocpencteom WEB-6pay3epa u Ul-momyns WebCfeD i WebCfg.
« C ynanéunoit  koHpurypammonHod cranmuu. IlocpenctBom  Ul-mMomyns  Ha
koHpurypaunonnoit cranmmuu QTCfg wu wunrepdeiica ynpasiaenus OpenSCADA
oTpak€HHOTO B IipoTokoie SelfSystem.
- XpaHeHue JaHHBIX cepBepa B b/I Tunos:
- MySQL. ITocpeacrsom DB-monyns MySQL.
« SQLite. ITocpencteom DB-moyns SQLite.
- DBF. Ilocpencrsom DB-monyns DBE.
- FireBird. [TocpeactBom DB-moxyns FireBird.
B mmanax. B/l noctynssle Ha gpyrom cepBepe ocHoBaHHOM Ha OpenSCADA.
+ B mmanax. B[ pa6oratomue yepe3s ODBC.
- B mnanax. PostgresSQL.
- B mnanax. LDAP.

1.2. Cranuus oneparopa TeXHOJIOrHYEeCKOro nmpouecca, nyJjabT JUcHeT4yepa, naHeb
MOHHMTOPHMHIA H JP.:

- BusyanbHbIil KOHTPOJIb U YIPABJICHUE TIOCPEICTBOM HHTEP(EHCOB:
 JlokaneHbil (ObICTpBIN) wWHTEp(deiic ocHoBaHHbIM Ha Oubmmorexke QT. IlocpencTBom
MOIyJs BHU3yanu3auuu Vision W MOAYNISA SApa Cpeabl BHU3YAIM3allUUM M YIPaBJICHUS
VCAEngine ¢ BO3MOXHOCTBIO BU3yanu3auuu u3 ynanéuHoro asumxka CBY, cepepa
BU3YaJIU3aLHH.
« VYnanéuusii WEB untepoeiic. [locpenctsom WEB-Opaysepa, mMomyns BH3yalln3aluu
WebVision u moayns siapa cpenbl Buzyanusanuu u ynpasieHust VCAEngine.
« Ilpocteie ynanéunsie Web-unrepdeiicsl nons3zoBarens. [locpenctBom WEB-Opaysepa u
Ul-monymnst WebUser.
« Co6op nannbix (DAQ) U3 UCTOYHHUKOB:
« COop mannbIx u3 apyrux cepsepoB U PLC ocHoBanHbix Ha OpenSCADA, nns npoGpoca
JTAHHBIX cepBepoB U ayonupoBanus. [TocpencrBom DAQ-momyns DAQGate.
- COop maHHBIX W3 MCTOYHHMKOB MozjepkuBatomux mpotokon SNMP (Simple Network
Management Protocol). [Tocpenctsom DAQ-monyns SNMP.
- COop naHHBIX M3 HMCTOYHMKOB moznepxkuBatomux mnpotokon OPC UA. Ilocpenctsom
DAQ-monyns OPC_UA.
+ BrinosHeHne noab30BaTeNbCKUX BBIYMCICHUN HA A3bIKAX:
«  SI3pik 6mounbIX cxeM. [TocpenctBom DAQ-moxayins BlockCalc.
- Ha Java-nogo6Hom si3bike BeIcOKOTO ypoBHS. [TocpenctBom DAQ-monyns JavalikeCalc.
+ ApXMBHpOBaHHUE JIOKAJbHBIX COOOIICHUH, BECHHE MPOTOKOJOB IO PA3JIMYHBIM KAaTErOpUsM H
YPOBHSIM [TOCPEACTBOM MEXaHU3MOB:
- @aitnel B XML-dopMaTe uiu MIOCKOTO TEKCTa, C YMAKOBKON YCTapeBIIUX apXHBOB.
[TocpencTBoM Moaynst apxuBupoBanus FSArch.
B Tabmume apxuBnbeix bJ1. [TocpeactBom momyns apxuBupoBanus DBArch.

- B manax. Ha cepBep, BO3MOXHO BBIIEICHHBIN CEpBEP apXUBUPOBAHUSI, OCHOBAHHBIX Ha
OpenSCADA.
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http://wiki.oscada.org/Doc/DBArch?v=mz5
http://wiki.oscada.org/Doc/FSArch?v=19lv
http://wiki.oscada.org/Doc/JavaLikeCalc?v=17tw
http://wiki.oscada.org/Doc/BlockCalc?v=n66
http://wiki.oscada.org/Doc/OPCUA?v=1d9w
http://wiki.oscada.org/Doc/SNMP?v=1c9f
http://wiki.oscada.org/Doc/DAQGate?v=d1r
http://wiki.oscada.org/Doc/WebUser?v=tn9
http://wiki.oscada.org/Doc/VCAEngine?v=9b0
http://wiki.oscada.org/Doc/WebVision?v=r97
http://wiki.oscada.org/Doc/VCAEngine?v=9b0
http://wiki.oscada.org/Doc/Vision?v=rzv
http://wiki.oscada.org/Doc/FireBird?v=ag6
http://wiki.oscada.org/Doc/DBF?v=1dwl
http://wiki.oscada.org/Doc/SQLite?v=uhp
http://wiki.oscada.org/Doc/MySQL?v=x6w
http://wiki.oscada.org/Doc/SelfSystem?v=6al
http://wiki.oscada.org/Doc/QTCfg?v=l2n
http://wiki.oscada.org/Doc/WebCfg?v=n2
http://wiki.oscada.org/Doc/WebCfgD?v=93j
http://wiki.oscada.org/Doc/DBArch?v=mz5
http://wiki.oscada.org/Doc/FSArch?v=19lv
http://wiki.oscada.org/Doc/DBArch?v=mz5
http://wiki.oscada.org/Doc/FSArch?v=19lv

Kondurypauus u ynpasieHue craniueii uepes:

- WEB-unrepdetic. [Tocpencrsom WEB-6pay3epa u Ul-monyns WebCfgD nnn WebCfg.
«  QT-unrepdoeiic. [Tocpenctsom Ul-momyns QTCfg.

C ynmanéuHoit  koH¢urypanmonHoi  craniuu. llocpenctBom  Ul-moayns  Ha
koHpurypanmmonunoit cranmmu QTCfg wu wuHTepdeiica ympaBiaenus OpenSCADA
OoTpax€HHOTO B NpoTokoje SelfSystem.

XpaHeHue JaHHbIX cTaHuuu B BJ[ Thmos:

- MySQL. ITocpenctsom DB-monyns MySOL.

- SQLite. ITocpencteom DB-monyns SQLite.

- DBF. Ilocpencrsom DB-monyns DBE.

- FireBird. [TocpenctBom DB-moxnyms FireBird.

« B mmanax. B/ noctynusie Ha pyrom cepepe ocHoBaHHOM Ha OpenSCADA.
« B mmanax. B[ pa6oraromue yepe3s ODBC.

- B nmnanax. PostgresSQL.

« B mmanax. LDAP.

1.3. Cpena ucnonnennsi Kourposuiepos (PLC):

Co6op nanubix (DAQ) U3 HCTOYHUKOB:

« Ilmater cbopa manueix ¢upmel Diamond Systems. IlocpenctBom DAQ-momymst
DiamondBoards.
- Hudopmanun o muardopme(porpaMMHoO-anapaTHO) Ha KOTOpoW paboTaeT cepaep.
[TocpenctBom DAQ-monysst System.

COop nmaHHBIX M3 HMCTOYHUKOB MojaepxkuBaronmx mnpotokon SNMP (Simple Network
Management Protocol). ITocpencreom DAQ-moxymnst SNMP.
- COop HmaHHBIX MPOMBIIUIEHHBIX KOHTpOJUIepoB Mo mpotokoiay ModBus. I[locpenctBom
DAQ-monyns ModBus.
- COop naHHBIX NPOMBIINUIEHHBIX KOHTposuiepoB 1o mpoTtokorxy DCON. IlocpenctBom
DAQ-monyns DCON.
+  @®opmMupoBaHHE MPOU3BOJHBIX CTPYKTYp MapaMETPOB Ha OCHOBE MIAOJIOHOB IapaMeTpoOB
Y JAaHHBIX JPYTHX UCTOYHUKOB HaHHBIX. [TocpenctBom DAQ-momnyns Logiclev.
«  Coop nannbix u3 apyrux cepepoB u PLC ocnoBannbix Ha OpenSCADA, BO3MOXHO JJ1st
nyomupoBanus. [Tocpenctsom DAQ-monyns DAQGate.
- COop naHHBIX yepe3 BXOJHBIE KaHaJbl 3BYKOBBIX KOHTposuiepoB. [locpeactBom DAQ-
moxynst SoundCard.

C6op nannbix obopynosanus pupmsl ICP DAS. ITocpenctsom DAQ-Monyns ICP_DAS.
- COop maHHBIX W3 UCTOYHMKOB mnojaepxuBaromux nportokon OPC UA. Ilocpeactsom
DAQ-monyns OPC_UA.
-+ COop AaHHBIX U3 UCTOUYHUKOB PA3IUYHOTO TUIA, KOTOPHIE UMEIOT YTHIUTHI JUIsl JOCTyIa
K JaHHBIM WJIU JIOCTYITHBI TIOCPEICTBOM TIPOCTHIX CHEIHAIN3UPOBAHHBIX CETEBBIX
poTOKoJIOB. OCyIIecTBIAeTCs MyTEM HAIMCAHUS MPOLEyphl MOIYUYEHUs JaHHBIX HA S3bIKE
MOJIB30BATEIBCKOTO TporpammupoBanus DAQ-monyns JavalikeCalc, a Takke MOMYIst
TpaHCIOpTHOTO MpoTokona User Protocol.

IIpenocraBiieHHe TaHHBIX CUCTEMAaM BEPXHETO YPOBHS:

- TlocpeactBom uHTEp(DEICOB:
+ TlocnenoBarenpHoro wuurepdeiica (RS232, RS485, Modem, ...), ¢ moMoIIb0
MomayJIsl TpaHcmopTa Serial.
« CoxeroB IP-cereit u mporokonoB cereBoro ypoBHa TCP, UDP u Unix, ¢
MTOMOIIIBIO MOJTYJIsl TpaHcmopTa Sockets.
+ besonacHoro cnos cokeroB (SSL), ¢ momoIsto MoyJist Tpancropra SSL.

- IlocpeacTBoM MpPOTOKOJIOB:
« CoO0ctBennsiii mpotokosl OpenSCADA, ¢ mOMONIBIO MOJIYJS TPaHCIOPTHOTO
npotokosia SelfSystem.
 IIporokomor cemeiictea ModBUS (TCP, RTU u ASCII), ¢ moMomnp0 MOIyJIs
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http://wiki.oscada.org/Doc/WebCfg?v=n2
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TpaHcnopTHOTO npotokoja ModBUS.
+ IIpotokona "OPC UA", ¢ momoiip0 MOAyJsi TpaHCHOPTHOro mpotokosiia OPC
UA.
« IlpocThIX cHeUMaJN3UPOBAHHBIX IPOTOKOJOB, pa3pabOTaHBIX MOCPEICTBOM
MOJTyJIsl TpaHCIopTHOTO TpoTokoia User Protocol.
« VYmnpaBieHue, peryjaupoBaHHE W BBINOJIHEHHE APYTMX MOJIb30BATEIbCKUX BBIYUCICHUNA Ha
S3bIKaX:
+  S3p1k 610uHBIX cxeM. [TocpencTBom DAQ-moayns BlockCalc.
- Ha Java-nonoOHoM si3bIke BeIcOKOTO YpoBHS. [TocpeactBom DAQ-monyns JavaLikeCalc.
« ApXuBHpOBaHHME COOOUICHMH, BEIEHUE MPOTOKOJOB IO PA3IUYHBIM KaTEropusiM U YpPOBHIM
MOCPEICTBOM MEXAHU3MOB:
- @aitter B XML-popMaTe WM TUIOCKOTO TEKCTa, C YIMAKOBKOH YCTapeBIIUX apPXHBOB.
[TocpenctBom moayis apxuBupoBaHust FSArch.
B Tabmuue! apxuHbIx B/I. [TocpenctBom Momyns apxuBupoBanusi DBArch.
- B mmanax. Ha npyroil cepBep, BO3MOXHO BBIJICJICHHBIM CEpBEp apXWBHPOBAHWS,
ocHoBaHHBIX Ha OpenSCADA.
+ ApXHMBHpOBaHHUE 3HAYCHHUN COOPAaHHBIX JAaHHBIX IOCPEICTBOM MEXaHH3MOB:
- bydepa B namsatu npeponpenenéHnoi riryounsl. [locpencTBOM BCTPOEHHOTO MEXaHU3Ma
apxuBupoBaHus 3HaueHuil sapa OpenSCADA.
+  @Daiinel ¢ TBOWHON YIAKOBKOMW: MOCIICIOBATEIFHOM W CTaHAAPTHBIM apXUBAaTOPOM gZip.
ITocpenctBoM Moaynst apxuBupoBanus FSArch.
B tabmuuer apxussbix bJI. IlocpenctBom moayns apxuBuposanus DBArch.
+  Koudurypanus u ynpasnenue PLC uepes:
- WEB-unrepdeiic. [Tocpencteom WEB-6pay3epa u Ul-momyns WebCfeD i WebCfg.
« C ynanéunoit  koHpurypammonHod cranmuu. IlocpenctBom  Ul-mMomyns  Ha
koHpurypaumonnoit cranmmuu QTCfg wu wunrepdeiica ynpasiaenus OpenSCADA
oTpaxk€HHOTO B IipoTokoie SelfSystem.
+ Xpanenue nanubix PLC B B/] Tunos:
- Bce nannbpie B KOHGUTYypariioHHOM daiine (GUKCHpoBaHHO).
« MySQL. ITocpenctsom DB-monyns MySOL.
-« SQLite. ITocpenctBom DB-momyns SQLite.
- DBF. Ilocpeactsom DB-monyns DBE.
- FireBird. [TocpenctBom DB-monyns FireBird.
« B mmanax. bJ] noctynasie Ha npyrom cepepe ocHoBaHHOM Ha OpenSCADA.
B mnanax. B/l pa6oratomue uepes ODBC.
B mnanax. PostgresSQL.
« B mmanax. LDAP.

dDyHKUMOHarnNbHbIE XapaKTepUCcTukn n TpebosaHms cuctemol OpenSCADA 17


http://wiki.oscada.org/Doc/FireBird?v=ag6
http://wiki.oscada.org/Doc/DBF?v=1dwl
http://wiki.oscada.org/Doc/SQLite?v=uhp
http://wiki.oscada.org/Doc/MySQL?v=x6w
http://wiki.oscada.org/Doc/SelfSystem?v=6al
http://wiki.oscada.org/Doc/QTCfg?v=l2n
http://wiki.oscada.org/Doc/WebCfg?v=n2
http://wiki.oscada.org/Doc/WebCfgD?v=93j
http://wiki.oscada.org/Doc/DBArch?v=mz5
http://wiki.oscada.org/Doc/FSArch?v=19lv
http://wiki.oscada.org/Doc/DBArch?v=mz5
http://wiki.oscada.org/Doc/FSArch?v=19lv
http://wiki.oscada.org/Doc/JavaLikeCalc?v=17tw
http://wiki.oscada.org/Doc/BlockCalc?v=n66
http://wiki.oscada.org/Doc/UserProtocol?v=tr
http://wiki.oscada.org/Doc/OPCUA?v=1d9w
http://wiki.oscada.org/Doc/OPCUA?v=1d9w
http://wiki.oscada.org/Doc/ModBus?v=uc0

2. Tpeoosanuss OpenSCADA

2.1. UcniostHeHuHe

Anmapatabie TpeboBanus cucteMbl OpenSCADA mi1s €€ NCIIOTHEHHS B Pa3TUYHBIX POJISX TPUBEICHBI B
tabmuue 1. Ilporpammubie TpeGoBanus ans ucnonHeHus cucreMbl OpenSCADA u e€ momynei
IpeJICTaBIeHbI B Ta0IMIIE 2.

Tab6auua 1. Annapatasie TpeboBanusi cucteMbl OpenSCADA u e€ Moaynei.

Poab TpedoBanne
CPU: x86 32 (6onee 1586) mnm x86 64, gactoroit 6onee 500 MI't
Cepsep SCADA cucrembl MEM: 128 Mb

HDD: 10 I'b Bxirouast OC u MecTo Jj1s1 apXHUBOB

Cranuus oneparopa
TEXHOJIOTHYECKOTO MPOLECCa, ITYIbT
ILchequpa, ITIAaHCIIb MOHI/ITOpI/IHFa nu

Ap.-

CPU: x86 32 (6Gonee 1586) mnm x86 64, gactoroit 6onee 1 [T
MEM: 512 Mb
HDD: 4 T'b Briirouast OC u 6€3 apXuBOB

CPU: x86_32 (6onee 1586) mmu x86 64, yactoroii 6osiee 133 Ml
MEM: 32 Mb
HDD: 32 Mb Bxitouast OC u 6e3 apXHBOB.

Cpeﬂa HUCIIOJIHCHHA KOHTPOJIJICPOB
(PLC)

Tao6auna 2. [Tporpammusie TpedoBanus cucteMbl OpenSCADA u eé Moaysei.
KommnonenT ‘ Onucanue

3asucumocmu sopa cucmemvr OpenSCADA

OC Linux Juctpubytus oneparmonnoit cucreMsl Linux (ALTLinux, SuSELinux, Mandriva,
ASPLinux, Fedora, Debian, Ubuntu ...)

Crannmaptaeiii Habop Oubamorek: linux-gate, libstdc++, libgec s, libe, libdl, librt,
"Crannmaptuele  |liberypt, libm, libpthread. O0b1uHO y>ke 1OCTYNHBI B yCTAaHOBJICHHOM JIUCTPUOYTHBE.
6ubanorexn" Oco6oe TpeboBaHME ITO UCIIOIF30BaHUE HATUBHOM OMOIHoTekn moTokoB NPTL, yxxe
UCTIONB3yeTCs BO BCEX COBpeMeHHBIX quctpudyruBax OC Linux.

i I'paduueckas oubmuorexka GD Bepcus 2, xxenarenpHo 0e3 moguaepxkun XPM

ibgd o
(ucKiIrOYeHa 3aBUCUMOCTh Ha OubmoTeky X-cepBepa) u ¢ nojaepxkkor FontConfig.

libexpat bubmunorexka XML-napcepa.

Mooyrne DB.MySQL

libMySQL bu6motexa noctyna k CYBJI MySQL.

Mooyne DB.SQLite

libsqlite3 ‘BI/I6J‘II/IOTeKa noctyna k Bcrpauaemoii B/ SQLite Bepcuu 3.

Mooyne DB.FireBird

FirebirdSS CVYB/ FireBird Bepcuu 2. YacTto otcyTcTBYyeT B AMCTprOyTHBaX Linux I/I‘Tpe6yeT

VHIMBUIYaJIbHOH 3arpy3Ku ¢ odunuanbHoro caiita ( [Elhttp:/www firebirdsql.org )!

Mooyns Transport.SSL

libssl ‘BI/I6J‘H/IOTCKa mdpoanus OpenSSL.

Mooyne DAQ.SNMP

libsnmp ‘BHGHI/IOTGK& JOCTYTA K JaHHBIM CETEBBIX YCTPOUCTB 10 MpoToKosy SNMP.

Mooyne DAQ.System

libsensors ‘BI/I6J‘II/IOTCK3 CEHCOPOB aIlapaTypbl BEpCUU 2 Uiy 3.

Mooyne DAQ.SoundCard

libportaudio ]gggg:OTeKa KPOCIUIaT(OPMEHHOTO JTOCTYIA K 3BYKOBBIM KOHTpoJIIepam Bepcuu 19 u

Mooyne DAQ.OPC UA
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Kommnonenr Onucanue

libssl bubnuoreka mupposanus OpenSSL.
Mooynu: Ul Vision, UlL.WebVision, Special. FLibSYS
libfftw3 bubnuoTeka OBICTPOTO Pa3I0KEHUS CUTHAIOB B psiax Dypbe.

Mooynu: ULQTStarter, UL.QTCfg, Ul Vision

1ibQT4(1ibQtCore, bubnuoreku mocTpoeHHs MOIB30BATEILCKOTO Tpaduueckoro narepdeiica QT Bepcun
libQtGui) 4.3 u BhIIIIE.

2.2. Coopka

[Tporpammubie TpeboBanust cucteMbl OpenSCADA mna c6opku sapa OpenSCADA u e€ monyneit
NpUBECHBI B Tabmuie 3.

Tabauna 3. 3aBucumoctu coopku cucreMbl OpenSCADA u e€ Moysei.
KommnionenT ‘ Onucanue

Obwue mpebosanus ons coopxu OpenSCADA

Juctpubytus oneparuonHoil cucremsl Linux (ALTLinux, SuSELinux, Mandriva,

OC Linux ASPLinux, Fedora, Debian, Ubuntu ...)
iy Komnusitop sa3bika C++ u3 kowtekuuu komnuisitopoB GCC, Brirovast
& 6ubnuoreky GLibC
autotools(automake, Huctpyments popmupoBanus coopounoii cpenbl OpenSCADA. HyXHbI TOJBKO B

ciy4ae usMeHenus coopounoit cpenbl OpenSCADA, Hanpumep aiist 1o0aBiIeHUS

autoconf, libtool)
HOBOTO MOJIYJISl HUTH H3MEHEHUs (PUKCHPOBAHHBIX MTAPAMETPOB COOPKH.

I'pynna yTHIUT U1 TOATOTOBKH W KOMITWIIALIMY TIEPEBOJIOB HHTEpdeiica
gettext IPOrpaMM Ha pa3IUYHbIC SI3bIKK B COOTBETCTBUH CO CTaHIapPTOM
uHTepHanmoHanu3auuu [18N.

['paduueckas 6ubmmorexa GD Bepeus 2, maket it pa3paboTKH, KeJaTeabHo 0e3
noanepxkku XPM (uckiroueHa 3aBUCUMOCTh Ha OMOJIMOTEKY X-cepBepa) u

libgd(devel) "
nojepxkkoit FontConfig. Mcnonb3yercs 1i1st mOCTpOeHUs TPEHI0B U APYTHX
nzoopaxkenuii B popmare PNG, GIF u JPEG.
libexpat(devel) bubnnoreka XML-napcepa, naket ais pazpadotku. Matepdeiic ynpasienus
p OpenSCADA u npyrrue KOMIIOHEHTBI TOCTPOCHBI Ha OCHOBE si3bika XML.
Mooyrne DB.MySQL

libMySQL(devel) ‘BI/I6J‘II/IOTCK& noctyna k CYB/] MySQL, maket st pazpabotku Ha si3bike C.
Mooyne DB.SQLite

bubnuoteka noctyna k BcrpanBaemoit bJ] SQLite Bepcuu 3, naket ans

libsqlite3(devel) pa3paGoTK.

Mooyne DB.FireBird

CVYB/ FireBird Bepcuu 2, maket 171 pa3paboTku. YacTo OTCYyTCTBYET B
FirebirdSS nuctpuOytuBax Linux u TpeOyeT HHIMBUAYaATIbHON 3arpy3KH ¢ OQHUIIHATBHOTO
caiita ( http://www.firebirdsql.org )!

Mooyns Transport.SSL
libssl(devel) ‘BI/I6J‘II/IOTCK& mmmdposanus OpenSSL, makeT mj1s pa3paboTKu.
Mooyne DAQ.JavaLikeCalc

bison [IporpaMma reHepanyy CHHTaKCHYECKUX aHAJIN3aTOPOB Ha OCHOBE IPaMMaTHKU
A3BIKA.

Mooyne DAQ.SNMP

libsnmp(devel) bubnuoTeka gocTymna K JaHHBIM CETEBBIX YCTPOICTB o mpoTokoiay SNMP, naker
U1 pa3paboTKH.

Mooyne DAQ.System

libsensors(devel) ‘BI/I6J‘H/IOT€K3 CEHCOPOB ammapaTypbl Bepcuit 2 win 3, makeT A pa3padoTKu.
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KoMnonenr

‘ Onucanue

Mooyne DAQ.Siemens

glibc-kernheaders

‘3aron0131<1/1 snapa Linux 6ubmumorexu GLibC.

Mooynv DAQ.SoundCard

libportaudio(devel)

bubnuoreka kpocmiaTOpMEHHOT0 TOCTYIA K 3BYKOBBIM KOHTpOJIJIEpam, MakeT
1uist pazpaboTku Bepcun 19 u 6oree.

Modyas DAQ.OPC_UA

libssl(devel)

‘BI/I6JII/IOT€K3. mmdposanus OpenSSL, maker ans pa3pabOTKH.

Mooynu: Ul Vision, UL WebVision, Special FLibSYS

libfttw3(devel)

bubnnoreka ObICTPOro pasiaoKeHHsI CUTHATIOB B psia Pypbe, MakeT s
pa3paboTKu.

Mooynu: ULQTStarter, UL.QTCfg, Ul Vision

libQT4(devel)

bubnnoTeka mocTpoeHus MoJIb30BaTEILCKOT0 rpaduieckoro narepdeiica QT
Bepcuu 4.3 U BBILIE, TAKeT I pa3paboTKH.
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Onucanue nporpammbl OpenSCADA

JlaHHbI pa3gen sBIsSETCS onmucaHueM "open source" mpoekTta cuctembl uMenyemon "OpenSCADA".
OpenSCADA npeacraBnsger co0oit oTkpbiTylo SCADA cucremy, NOCTPOCHHYIO 10 TMPUHIMIIAM
MOJ1yJIbBHOCTH, MHOTOIIAT()OPMEHHOCTH U MacIITaOHPyEeMOCTH.

B kauecTtBe moONMTHKH pa3pabOTKU JTaHHOW cHCTeMbl BBIOpaHBI "open source" mpuHIHUIBL. Bwioop
JAHHOW TIOJIUTUKU OMpPENesieTcss HEOOXOAUMOCTHIO CO3MaHMS OTKPBITOM, HAIEKHOW U OOIIEIOCTYITHON
SCADA cucremsbl. J[aHHas TOJWTHKA TO3BOJISIET TPHUBJIEYb K pa3pabOTKe, TECTUPOBAHUIO, Pa3BUTHIO,
pacipoCTpaHEHHIO U MCIIOIH30BAHHIO MPOAYKTa 3HAYUTENFHOE KOJTUYECTBO pa3padOTUNKOB, SHTY3HACTOB U
JIPYTUX 3aUHTEPECOBAHHBIX JIMI] C MUHIMHU3AIMEH U pacipeaesieHneM (PMHaHCOBBIX 3aTpar.

Cucrema OpenSCADA mnpennaznaueHa aiasi cOopa, apXMBUPOBAHMsS, BHU3yalu3allud HHG(OpMAIUH,
BbIIaYM YNPABJISIOUIMX BO3ACUCTBUM, a TakkKe JPYTUX POJCTBEHHBIX ONEpaluil, XapaKTepHBIX IS
nostHoyHkroHansHO SCADA cucreMbl. biaarogapsi BBICOKOMY YPOBHIO aOCTPaKIIMU U MOJYJIBHOCTH
crcTeMa MOXKET MCII0JIb30BAaThCS BO MHOTUX CMEXHBIX 00JIACTSIX.

Cucrema OpenSCADA MokeT IpUMEHSAThCS:
* Ha IPOMBIIUICHHBIX 00BbEKTaxX B KauecTBe noaHodyHkiuoHansHo SCADA cuctemsr;
- BO BcTpamBaeMbIxX (embeded) cucTtemMax B KauecTBE Cpellbl HCIIOIHEHUS B TOM uuciie BHyTpu PLC
(TporpaMMHUpyeMBbIX JOTHYECKUX KOHTPOJUIEPaX);
« 7S TOCTPOCHUS pA3IMYHBIX MOJAENeH (TEXHOJOTHYECKUX, XUMHUYECKUX, (PHU3UYECKHX,
AJIEKTPUYECKUX TPOIECCOB);
- Ha MepPCOHAJIBHBIX KOMIIBIOTEPAX, CEpBEpax U KiacTepax ais coopa, 00pabOTKHU, MPeaCTaBICHHS
Y apXHBalMU HHOOPMAIHH O CUCTEME U €€ OKPYKCHHH.

B kauecTBe 06a30BOIi (XOCTOBOM) OMEPAIMOHHON CUCTEMBI ISl pa3paboTKU U UCIOJIb30BaHUS BbIOpaHa
OC Linux, koTOpast SBISI€TCS ONTUMAIFHBIM KOMIIPOMHUCCOM B BOITPOCAX:

- Han&xHocTH (OoJbIIAs OIS cepBEPOB U KiaacTepoB padoraeT Ha GNU/Linux);
+ THOKOCTH/MacIITaOMPyeMOCTH (BBUIY CBOEH OTKPHITOCTH M MOJAYJIBHOCTH TO3BOJIET CTPOUTH
pelIeHus o roobie TpeOOBaHNs);
« poctynHoctu (6maromapst yiuueHsun GPL sBnsercs mosiHOCTBIO CBOOOJHOW CHCTEMOH, a mpH
BBICOKOW KBaJIM(PMKALIMHU TOJIb30BATENS U OECIIaTHON);
+  TOMYJIAPHOCTHU, Pa3BUTOCTH, MOAJIEPKKE, PACIPOCTPaHEHHOCTH (CUCTEMa aKTUBHO Pa3BUBAETCS
MHOXECTBOM JHTY3HACTOB, (PUPM M TOCYIapCTBEHHBIMHU YUPEKIECHUSIMH BO BCEM MHUpPE, MOTydaeT
BCE OOJNBIIYIO MOAIEPKKY HA MOJB30BATEIBCKOM M KOPIIOPATUBHOM PBHIHKE, aKTUBHO BHEJIPSIETCS B
rOCyJapCTBEHHbIE CTPYKTYPHI PA3IUUHBIX CTPaH).

[TockonbKy MPOEKT pa3padaThIBACTCs U PEaTU3yeTcs MO MPUHIMIIAM MHOTOIIAT(GOPMEHHOCTH, TO HE
coCTaBJIeT MpoOIeMbl MOPTUPOBATH ero Ha aApyrue OC, uTo B AaIbHEHIIEM U TIIAHUPYETCSL.

CepaniemM cuCTEMBI SIBISIETCS MOAYJBHOE sA7Ipo0. M B 3aBUCUMOCTH OT TOTO, KAKU€ MOJYJIM TIOIKIFOUYEHBI,
CHUCTEMa MOXKET BBICTYNATh KaK B POJIM PA3JIMYHBIX CEPBEPOB, TaK U B POJM PA3HOOOPA3HBIX KIHEHTOB, a
TaK)Ke COBMEIIATh 3TH (DYHKIIUU B OJHOUN MporpaMMe. ITO MO3BOJISET PEaTH30BbIBATH KIHEHT-CEPBEPHYIO
apxutektypy SCADA cuctembl Ha 6a3e OJHUX W TE€X K€ KOMIIOHEHTOB/MOMYJEH, SKOHOMS TPU ITOM
MalIMHHYIO aMATh, TUCKOBOE ITPOCTPAHCTBO, a TAKXKE [IEHHOE BPEMsI IPOIPaMMHUCTOB.

CepBepHble KOH(PHUTYpallMd CHUCTEMBI NpeIHA3HAYEHBI JUIs cOopa, 0OpabOTKH, BBIAAYM BO3JIEHCTBHI,
apXUBHPOBAHUS, POTOKOJIUPOBAHUS MH(POPMALMU OT PA3JIMYHBIX UCTOYHUKOB, a TAKXKe MPel0CTaBICHUS
sroil mHpopmaruu kmueHtam (UI, GUI, TUI ..). MonynpHass apXMTEKTypa MO3BOJISIET PACHIMPSTH
(GYHKIIMOHATBLHOCTH CepBepa 0e3 ero meperpysKu.

Knuenrckue KoH(Urypalmu MOTYT CTPOMTBCS Ha OCHOBE pAa3JIMUHBIX TIpaduueckux OuOIHOTEK
(GUI/TUI ToolKits), kak Uconb3yst 41p0 NporpaMmbl U ero Moayiu (mytém nobdasnenust k Hemy Ul-user
interface Mozys), TaK U B KQU€CTBE CAMOCTOSITEIILHOIO MpUIIoXKeHUs, noakiodas siiapo OpenSCADA kak
ONOTHOTEKY.

Bo3MmoxkHOCTh THOKONH KOH(QUrypalMu CUCTEMBI IO3BOJSET CTPOUTh pPEIIEHHs I0JA KOHKPETHBIE
TpeOoBaHUS HAAEKHOCTH, (PYHKIIMOHAIBHOCTH M pa3Mephbl CUCTEMBI.
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1. ®yHKIIMM CHCTEMBI.
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Puc. 1. bnouynas cxema cucrembl OpenSCADA

1.1. Moay/1bHOCTD.

st npuaanus rTiOKOCTH M BBICOKOM creneHu Macmtabupyemoctu cucreMa OpenSCADA mocTtpoena mo
MOAYJIbHOMY MpUHIUITY. TecHass WMHTErpanus MOAYJIEH C SAPOM YyIaydIllaeT CTaOWIBHOCTh CHCTEMBI B
nenomM, Ojaroaapsi HOBTOPHOMY MCIIOJIB30BAHUIO OTJIaK€HHOro koja. OIHAKO caMm Ipolecc pa3padoTKH
cooctBenHoro konma moxyneid OpenSCADA HaknaneiBaeT OOJBIIYI0 OTBETCTBEHHOCTh, BO3MOXKHBIE
OMMOKK BBOJAT DJEMEHT HECTAOWIBHOCTH B CHCTEMY. BO3MOXHOCTh CO3MaHMS PpaCIpeieIEHHBIX
KOH(UTYpALUii CTIIaXKUBAET 3Ty OMACHOCTb.

Mopynu cuctembl OpenSCADA xpansarcs B auHamuueckux OuOnmorekax. Kaxmas auHamudeckas
OMOIMOTEKAa MOXET COJAEp)KaThb MHOXKECTBO MOJIYyJeH pasNu4HOro Tuma. HamonHeHue JMHaMUYECKUX
OMONMMOTEK MOIYNSIMU oOmpenenseTcss (yHKIMOHAIBLHOW CBS3HOCTBIO caMHUX Mojnyied. /luHamudeckue
OMOIMOTEKN JOMYCKAIOT FOpSAYYI0 3aMEHY, YTO MO3BOJIIET B Impolecce (PyHKIMOHUPOBAHUS MPOU3BOIUTH
O0OHOBJICHHE OT/AETBHBIX YacTel cucTeMbl. MeTol XpaHeHHUsl KoJia MOIyJiel B TMHAMUYECKUX OUOIHMOTeKax
saBisieTcs: OCHOBHBIM Juisi cucteMbl OpenSCADA, MOCKOJIBKY MOIACPKUBACTCS MPAKTHUUECKH BCEMH
coBpeMeHHbIMH onepanuoHHbIMU cructeMaMu(OC). OHaKO 3TO HE MCKIIIOYAET BO3MOXKHOCTU Pa3padOTKH
JIPYTUX METOJIOB XpaHEHHUS KOJia MOYJIEH.

Ha ocHoBe Momyeit peanu3oBansl cienytone GyHKroHanbHbie yactu cucteMbl OpenSCADA:
« 0a3bl JaHHBIX;
+ apxuBbl (COOOIIEHUH U 3HAUECHU);
+ MPOTOKOJIBI KOMMYHHKAITMOHHBIX UHTEP(]EICOB;
+  KOMMYHHUKAIIMOHHBIC HHTEP(EHCHI, TPAaHCTIOPTEHI;
+ HCTOYHUKU JAHHBIX U COOP TaHHBIX;
- unaTepdetice monp3oBarens (GUI, TUIL, WebGUI, speach, signal ... .);
+  JIOTIOJIHUTEJIbHBIE MOJYJIH, CTIeUAIbHbIE.

VYnpasieHue MOIyJIsIMH OCYLIECTBISETCS IOACUCTEMON «YTpaBieHUE MOAYyIIMu». DOyHKIUAMU
HOJCUCTEMBI SBJIAETCS: MOAKIIOYEHNE, OTKIIOUEHHE, OOHOBICHHE MOAYJIEH, a TaKXkKe ApYyrue Olepaluy,
CBSI3aHHBIE C MOJYJISIMU U OMOIMOTEKaMU MOJYJIEH.
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1.2. IloacucremMsol.

Apxurekrypro cuctema OpenSCADA nenutcs Ha noacuctemsl. [loacucreMsl MOTYT OBITH IBYX TUIIOB:
OOBIYHBIE W MOAYJbHBbIE. MOJyJbHbIE MOJACHCTEMBI 00J1aJal0T CBOMCTBOM pPACLIMPEHHsI HOCPEICTBOM
monyinei. Kaxmas MomynbHas MOJCHUCTEMA MOMKET COJAEpXKaTb MHOXKECTBO MOJAYJIBHBIX OOBEKTOB.
Hanpumep, MmoaynbHast noacucreMa «ba3bl JaHHBIX» COJIEPKUT MOIYJIbHbIE OOBEKTHI TUIIOB 0a3 JTaHHBIX.
MozynbHbIi 0OBEKT SIBJISIETCSI KOPHEM BHYTPU MOJTYJISL.

Bcero cuctema OpenSCADA conepxut 9 mojacucteM W3 HUX 7 MOACUCTEM SIBIISFOTCS MOJYJIBHBIMU. 9
noacucteMm cucteMbl OpenSCADA sBisroTCS 0a30BBIMH M TIPHCYTCTBYIOT B JIt000H KoHpurypamuu. K
CHHCKY 9 mMoJICUCTeM MOTYT J00aBISATHCS HOBBIE MOJCHCTEMBI IMOCPEACTBOM Mojaynel. Iloacuctemsr
cuctembl OpenSCADA:

«  ApxuBbl (MOZIyJIbHAS).

- ba3bl nanHBIX (MOYyIBHAS).

+ be3onacHOCTb.

- Hurepdeiicel momp3oBartenst (MOIyIbHAS).
- VYnpapieHue MOIYJISIMU.

+ COop maHHBIX (MOTyTBHASN).
 TpaHcnopTHbIE TPOTOKOIBI (MOTYJIbHAS).
+ CneuuanbHble (MOIyIbHAS).
 TpancnopTsl (MOyJIbHASA).

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

Jlis obecrieueHUst MOAACPKKU UCTOUHUKOB IMHAMMYECKUX JaHHBIX, Oy1b To PLC-KOHTpOIepshl, M1aThl
YCO, BupTyaipHble UCTOYHHKH W T.J., MpeIHa3HaueHa nojacucreMa «COop maHHBIX». B QyHKIMH 3TOM
HOJCUCTEMBl BXOJUT IMPEJOCTaBICHUE MOIYUYEHHBIX JaHHBIX B CTPYKTYPHUPOBAHHOM BHJIE M OOecrieueHue
YIIpaBJICHUS 3TUMH JaHHBIMH, HAPUMEP, MOAU(DUKAIMS TaHHbIX.

[Toncucrema «CO0p AAHHBIX» SBIISETCS MOAYJIBHOW M, KaK CIEACTBUE, COIEPKUT MOTYJIbHBIE OOBEKTHI
TUIOB HCTOYHMKOB TUHAMUYECKMX HaHHBIX. Hampumep, Ha oxTs0ps 2007r, cucrema OpenSCADA
MOJICPKUBAET CIEAYIOLIUE TUIIBI HCTOYHUKOB JTAHHBIX:

« IInarer cbopa gansbix oT "Diamond systems".

-« COop nansbIx onepannoHHoM cuctemsl (OC).

+  by1o4HBII BEIYUCIHUTED.

- Brpruncnurens Ha Java-nioJJOOHOM SI3BIKE.

Tpancnoptép nanusix noacucteMsl "Coop gaHHbIX" 0T 01HOM OpenSCADA cTaHuuu K Ipyroi.
+ JlocTymn K JOTHUECKUM KOHTpOJIIepaM MocpeacTBoM mpoTtokosa "ModBUS".

« COOp MaHHBIX CETEBBIX YCTPOUCTB MOCPEACTBOM MpoTokoja SNMP.

+ Hcroynuk ma"HbIX Jorudeckoro ypoBHs cucteMbl OpenSCADA.

« JlocTynl K BBICOKOMHTEIJIEKTYaIbHBIM JIOTUYECKUM KOHTpOJLIEPaM IIOCPEACTBOM IpoTokosa MPI
1 KoMMmyHHuKarmonHoro nporeccopa CIF50PB, ¢upmsr Hilscher GMBH.

Kaxnplif TUI MCTOYHHMKA BBIMOJHEH B BHUJAE OTIEIBHOTO MOJYJsS, KOTOPBIH MOXeT OBITh
MOJKITIOUEH/OTKIII0YeH. Kakaplid  THI  HMCTOYHMKA MOXET — COJEp)KaTh  OTICNbHBIE HCTOYHUKHU
(KOHTpOJLIEPHI).

OTnenbHO B3ATHIM KOHTPOJUIEP MOXKET COJEPXKATh IapaMeTphbl OINPEAEIEHHBIX MOIYJIEM THIIOB.
Hanpumep, mapameTpbl aHaJOroBOro THIA; OCHOBHOW HH(OpMaluei, KOTOPYI0 OHHU IHpEeAOCTaBIsET,
SBJISICTCS 3HAYCHHUE 1IeJIOT0 WM BEUIECTBEHHOTo THIa. CTPYKTYPHO HapaMeTp MpeACTaBIsSeT COOON CIMCOK
aTpuOyTOB, KOTOPHIE U CO/AEPKAT JaHHbIE. ATPUOYTHI MOTYT OBITh YETHIPEX 0a30BBIX THIIOB: CHMBOJIbHAS
CTPOKa(TEKCT), 11eJI0€, BEIECTBEHHOE U JIOTHYECKUN THIL.

CTpyKTypbl KOHTpPOJUJIEPOB, MMapaMETPOB U UX THUIOB cojepxkarcs B moacucreMe "COop naHHBIX', a
00BEKTHI MOAYJIEH BBITOJIHSIOT UX 3all0JIHEHUE B COOTBETCTBUU C COOCTBEHHOM crieru(uKoi.

VcTOYHUK JUHAMHYECKUX NaHHBIX MOXET OBbITh yHanéHHBIM, T.. OBITh MOAKIIOYECH Ha YAAIEHHOU
cucreme OpenSCADA. Jlig CBS3M C TaKUMHU MCTOYHUKAMHU JTAHHBIX HMCIOJIB3YETCS TPAHCIIOPTHBIA THI
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KoHTposuiepoB (Transporter). @DyHKIMEH MOAaHHOTO THNA HMCTOYHUKA JIAHHBIX SBISIETCS OTpPaXKEHUE
MCTOYHUKOB JaHHBIX ynan€éHHoi OpenSCADA craHIuM Ha JOKaJIbHYIO CTAHLIHIO.

1.4. Ba3bel nannbIx. [logcucrema "ba3el naHHBIX"

Jlist  XpaHeHUsT MJAaHHBIX CHCTEMBl TOBCEMECTHO HCIoONb3yloTcs 0Oa3bl nmanHbix (BJl). B memsx
CHUCTEMaTH3allii JOoCTyna u ympaBieHusi Oazamu naHHeIX B cucteme OpenSCADA mnpemycMmoTpeHa
noncuctema "basel mannbix". Jlns obGecmeueHuss mnoxanaepxkku pasnuuebix  BJI/CYB]] moacucrema
BBITIOJTHEHA MOIYJIbHOM.

B ponu MoaynbHBIX 00BEKTOB, coaeprKanuxcs B mojacucteme, BeictynaeT tun BJI/CYB/, T.e. Moayns
nojacucTeMbl «ba3bl JaHHBIX» MPAKTUYECKUA COACPKUT PeaM3aIUIO JIOCTYIa K onpeaenéHHomy tuny BJI.
Hampumep, moxynu: DBF, MySQL, SQLite.

Oo6wext tuna BJI/CYB/l B cBoIO ouepeas CONEpKUT CIUCOK 00beKTOB oTAenbHbIX B/ nanHoro tuna, a
00wexT B/l conepxkut cnucok 00beKTOB TaOIMI, KOTOPBIE U COJIEPKAT JaHHbIE B TAOIUYHON (hopme.

ITpaktnuecku Bce nanuble cucteMbl OpenSCADA xpasstea B Todl wim uHou BJI. MHCTpyMeHTapuii
CUCTEMBI TO3BOJISIET JIETKO NEPEHOCUTh JaHHble M3 ofHoro Tuma bJ[ B npyroi, M, kak ciencTBue,
onTUMabHO noaouparhk Tun b/l mox koHKpeTHYI0 00sacTh npuMeHeHus: cucteMbl OpenSCADA. Tlepenoc
uHpopmanuu ¢ onHor B/ B 1pyryro MokeT ObITh BBINOJIHEH IBYyMs criocobamu. [1epBblif - 3T0 U3MeHeHue
aapeca paboueit b/l u coxpaneHue Bceil cucTeMbl Ha He€, BTOPOH - 3TO MpAMOE KOMMPOBaHHE UHPOpMALUU
mexay bJI. Kpome xomupoBanus mojjiepkuBaetTcs M (QYHKLHS NMPSMOTO PEIaKTUPOBAHMS COJEPKUMOTO
tabmaui b/I.

Jns  opraHuzanvu  IEHTPAJIM30BAaHHOIO JIOCTyNa pachnpeneNéHHOM cucTeMbl K enuHod BJl
npeaycMarpuBaroTces ABa cnocoba. IlepBerii 310 mcnonp3oBanue cereBbix CYBJI, nampumep, MySQL.
Brtopoii cmoco6 310 ucmonp3oBaHue TpaHCHOpTHOTO Thmna b/l Ha JIOKambHBIX CHCTeMax IJIs J0CTyna K
onHoi nentpanbHoit Bl (Ilnanupyercs.). @ynkuuet TpancnoptHoi BJl sBnsieTcs mepechlika 3ampocoB K
b/l na ynanéunyto OpenSCADA cucremy.

JlaHHBIE MOTYT XpaHHUTbCA TaKKe B KOHQUrypanMOHHOM (aiine cucremsl. Peann3oBaH MexaHU3M
MOJTHOTO OTpakeHHs CTPYKTypbl B/l Ha cTpykTypy KoH}urypamuoHaoro ¢aiina. T.e. cranmaptHyio
KOH(UIypalnuo MOKHO pa3Melarh B KOH(PUrypaunoHHOM (aiine. CyTh Takoro MexaHu3Ma B TOM, 4YTO
JaHHbIE CHCTEMBl 110 YMOJYaHHUIO, Hampumep, npu crtapre ©60e3 bBJ[ MoxHO omnuceiBaTh B
KoH(purypamronnom (aitsie. B nanpuelimem 3T gaHabie MOTYT niepeonpenensatees B bl Kpome storo mist
CllyyaeB HEBO3MOXXHOCTH 3amycka Kakod sm6o bBJl BooOmie MOXXHO Bce JaHHbIE XPaHUTh B
KOH(UTypallMoHHOM (aiise.

Jns noctyma k 0a3aM JaHHBIX HUCHOJb3yeTcs MexaHu3M peructpaiuu bJl. 3apeructpupoBaHHbIE B
cucreme b/l nocrymusl Bcem noncuctemam cuctembl OpenSCADA u MOTYT MCTIONB30BaThCS B MX padoTe.
bnarogapss sToMy MeXaHH3MY MOXHO OO€CHeYHMTb pachpeleN€HOCTh XpaHeHHs AaHHbIX. Hampumep,
pas3nyHble OMOIMOTEKN MOTYT XPaHUThCS U PACIIPOCTPAHATHCS HE3aBHCUMO, a MOJKII0UeHHEe OUOINOTeKN
OyZeT 3aKJII0uaThCsl B IPOCTON peructpaunu HyxHoi B/,

B nanpHeilimem mianupyetcs peanuzanus ayonupoBanus bl myTéM cBsS3bIBaHUS 3apETUCTPUPOBAHHBIX
BJI. DTOT MexaHW3M MO3BOJUT 3HAYUTEIBHO MOBBICUTH HAN&KHOCTH cucteMbl OpenSCADA B uenom
nyTéM pe3epBUPOBAaHUS MeXaHnW3Ma XxpaHeHus AaHHbIX. ([Llnanupyercs.)

1.5. Apxussl. Iloacucrema "ApxuBbl''.

Jlrobas SCADA cuctema mnpemocTaBisieT BO3MOXKHOCTh apXMBUPOBAHHS COOpaHHBIX JaHHBIX, T.C.
dbopMupOBaHUE UCTOPUH U3MEHEHUS (IUHAMHKH) MPOILIECCOB. APXUBBI YCIOBHO MOHO Pa3/IeiHTh Ha JIBa
TUIA: apXUBBI COOOIICHUN U apXUBBI 3HAUECHUH.

OCoOeHHOCTBIO apXHBOB COOOIIEHUI SBISETCS TO, YTO APXUBHUPYIOTCS TaK HA3bIBAEMbIE COOBITHSL.
XapakTepHbIM IPU3HAKOM COOBITHS SIBIIICTCS BPEMSI BOSHUKHOBEHUS 3TOTO COOBITHS. APXUBBI COOOIIEHUH
OOBIYHO HCIONB3YIOTCS AJISl apXUBUPOBAHUS COOOIICHHI B CHCTEME, T.€. BeJIEHUE JIOTOB U MPOTOKOJIOB. B
3aBHUCUMOCTH OT MCTOYHHMKA COOOIICHUS MOTYT KJIACCH(PHUIMPOBATHCS MO PA3IMYHBIM KPUTEPHSIM.
Hampumep, 3T0 MOryT OBITH NPOTOKOJBI aBAPUHHBIX CHUTYaIldd, MPOTOKOJBI JCHCTBUN ONEPaTOPOB,
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IMPOTOKOJIbI c0O0€B CBsI3U U Ap.

OCOOEHHOCTBIO ApPXWBOB 3HAYCHUN SBISIETCS WX NEPUOJAMYHOCTh, OIpeaeseMas MPOMEKYTKOM
BPEMEHU MEXIY JBYMSI CMEXHBIMU 3HAYCHUSIMH. APXWBBI 3HAUCHUW TMPUMEHSIIOTCS I apXUBUPOBAHUS
HUCTOPUU HENPEPBIBHBIX IPOLECCOB. 110CKOIBKY Iponecc HEnpePbIBHBIN, TO U apXUBHUPOBATH €r0 MOYKHO
TOJBKO ITyTEM BBEICHUS MOHATHUS KBAHTOBAHUS OINPOCA 3HAYEHUH, TOCKOJIbKY MHAYE MBI TOJIYYa€M APXHUBBI
OCCKOHEYHBIX Pa3MEPOB, BBUAY HEMPEPBHIBHOCTH CaMO¥ MpHUpojbl mporecca. Kpome 3Toro mpakTuuecku
MBI MOKEM I0JIy4aTh 3HAUYEHUS C MEPUOJOM OIPAHMYEHHBIM CaMMMM MCTOYHMKaMu JaHHbIX. Hampumep,
JIOBOJILHO KAUYE€CTBEHHbIE UCTOYHUKHU JAHHBIX B MPOMBIILUICHHOCTH PEIKO MO3BOJSIOT MOJIYYaTh JaHHbBIE C
gactoToii Oomee 1 x[m. M srto 6e3 yu€ra cammux [OaTYMKOB HMMEIOMIMX €M MEHee KadyeCTBEHHBIC
XapaKTEPUCTUKH.

Jna pemieHns 3amad apXUMBUPOBaHUSA NOTOKOB AaHHbIX B cucrteme OpenSCADA mnpemycmorpeHa
noacucrema "Apxussl". [Toncucrema "ApxuBbl" MO3BOJISIET BECTH KaK apXUBbI COOOIIEHUH, TaK U apXUBBI
sHaueHuit. [logcucrema "ApxuBbpl" SBISETCS MOAYJIBHOW. MOIYJbHBIM OOBEKTOM, COJEPIKAIIUMCS B
noacucreMe "ApxuBBI", BBICTyNaeT THIl apXuBaTopa. Twrl apxuBaTopa ompeneisieT CHoco0 XpaHEHUs
JIaHHbIX, T.e. Xpanwnumie (daitnoBas cucrema, CYBJl, cets u T.1.). Kaxaeii mMomynb moaCHCTEMBI
"ApxuBbl" MOXET pealM30BbIBATh KaK apXMBUPOBAHUE COOOIIEHUM, TaK M apXUBUPOBAHHME 3HAUYEHUIL.
[Toncucrema "ApXuBBI" MOXKET COJEPKATH MHOYKECTBO apXHBOB, OOCITY)KUBAEMBIX PA3TMYHBIMU MOIYJISIMA
MIOJICUCTEMBI.

Coobmenne B cucteme OpenSCADA xapakTepusyercsi AaToi, ypOBHEM Ba)XHOCTH, KaTeropued u
TEKCTOM coo0IeHus. Jlata cooOLeHns yKa3bIBaeT Ha BpeMs CO3JaHMs COOOLIEHUS. YPOBEHb BaXXHOCTU
yKa3plBa€T Ha CTEMeHb BAXXHOCTH cooOmieHus. Kareropuss omnpexpensier aapec WM YCIOBHBIN
uACHTU(DUKATOP HCTOYHUKA cooOueHus. OOBIYHO, KaTeropus COJAEPXKUT IOJHBIA MyThb K HCTOYHHUKY
cooOuieHus B cucrteMe. TeKCT cooOLeHNs, COOCTBEHHO, U HECET CMBICIIOBYIO Harpy3Ky COOOILEHHS.

B mporecce apxuBUpoBaHUs COOOLICHHS MPOMyCKatoTesl yepe3 GuibTp. OuiabTp paboTaeT 1mo ypoBHIO
BaXHOCTU M KaTErOpUHU COOOUICHHs. Y POBEHb COOOIIECHUS B (PUIBTPE yKA3bIBACT, YTO HYKHO MPOIMYCKATh
COOOIICHUSI C YKa3aHHBIM WM 0ojiee BBICOKUM YPOBHEM BaKHOCTH. [[na (uibTpoBaHUS MO KaTeropuH
MPUMEHSIOTCST 1Ia0JOHBI, KOTOpBIE OMPEIENAIoT Kakhe cOOOIIeHHs mnpomyckarb. Kaxablii apxuBaTop
COJCPXKHUT COOCTBEHHbIE HACTpOWKM GuibTpa. CremoBaTeIbHO MOXKHO JIETKO CO3[aBaTh pas3iIMuHbIC
CHEIMaTM3UPOBaHHbIE apXUBATOPBI Ui apXuBa coobmeHuil. Hanpumep, apxuBaTophl COOOIIEHUN MOKHO
CHEIHMATU3UPOBATh Ha:

« JIOTH, U1 XpaHEHHUS OTIaJ0YHON MH(pOpMaIK U Apyror pabodeil nHPOpMaLUU cepBepa;
pas3TUYHBIC MPOTOKOJIBI (TIPOTOKOJI JNEUCTBHIA KIMEHTOB, IPOTOKOJI HAPYIICHUH W WCKIIOUYCHUMH,
MIPOTOKOJI COOBITHIA ... ).

ApxuB 3HaueHuii B cucreme OpenSCADA BbICTynaeT Kak HE3aBUCHUMBIH KOMIIOHEHT, KOTOPBIi
BKIIto4aeT Oydep, oOpabaTbiBaeMblii apxuBaropamMu. OCHOBHBIM MapaMeTpOM apXuBa 3HAUEHUS SBIISIETCS
UCTOYHUK JAaHHbIX. B poiau HMCTOYHMKA JaHHBIX MOTYT BBICTYHaThb aTpuUOYThl MAapaMeTPOB CHCTEMBI
OpenSCADA, a Takke Jpyrue BHEIIHME HWCTOYHUKH JaHHBIX (TACCUBHBIA pexuMm). Jpyrumwu
UCTOYHMKAaMHU JaHHBIX MOTYT OBITh ceTeBble apxuBaTopbl ynanéHHeix OpenSCADA cucrtem, cpena
nporpammupoBanus cuctemel OpenSCADA u np.

KitoueBbIM KOMIIOHEHTOM apXUBUPOBAHUS 3HAYEHUI HEMPEPHIBHBIX MPOIECCOB sABIsETCS Oydep
3HaueHW. bydep 3HaueHWI mnpeaHa3HAYCH JUIS TPOMEKYTOYHOTO XPAHCHHS MacCHhBa 3HAYCHUH,
MOJTyYEHHBIX C ONpeAeNEHHON MepUOINIHOCTRIO (KBaHTOM BpemeHH). bydep 3HaueHuit ncnonb3yercs: Kak
JUTSL HETIOCPEJCTBEHHOTO XpaHEHHsI OONBIIMX MACCHBOB 3HAYCHHWN B apXWBaxX 3HAYCHUN KakK Mepen
HEINOCPEICTBEHHBIM «cOpocoM» Ha (U3NYECKUE HOCUTENH, TaK U JIJIsl MAaHUMYJISIUN ¢ KaJpaMu 3HaYCHUH,
T.€. B QYHKIHAX TOKaIPOBOTO 3allpoca 3HAYCHH U WX MOMeIIeHus B Oydepa apXuBOB.

Jnst opraHM3aliMyM BbIIEJICHHBIX apXMBAaTOPOB B PACIpEAENEHHBIX CHUCTEMaxX MOYKHO HCIOJIb30BaTh
TpaHcOpTHBHIM Tun apxuBaropa (Ilmanupyercs.). OyHKIUEH TPAHCIOPTHOTO TUIA apXHBATOPA SBISETCS
OTpakeHHE YAAJIEHHOIO LEHTPAIbHOIO apXHBaTOpa Ha JIOKaJdbHOU cucteme. Kak ciencTBue apXxmBaTophl
TPAHCHOPTHOI'O THUIMA BBINOJHIKT MepeJady JaHHBIX MEXJy JIOKaJIbHOM CHUCTEMONM M apXHUBaTOPOM
yIaja€HHON CUCTEMBI, CKPbIBas OT MOJICUCTEM JIOKAIBHON CUCTEMBI PEaIbHYIO IPUPOAY apXUBaTOpa.
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1.6. Kommynukauuu. lloacucremsl "Tpancnoprel" u "'TpancnoprHbie IPOTOKOIbI" .

[Tockonbky cucrema OpenSCADA 3akianeiBaeTcsi KaK BBICOKO-MaclITa0MpyeMasi CHUCTEMa, TO
HOJ/IEP’)KKa KOMMYHUKALMH JOJDKHA OBITh OCTATOYHO I'MOKOW. /[y yZoBiIEeTBOpEHUs BBICOKOM CTENeHH
ruOkoctn kommyHuKanuu B cucremMe OpenSCADA peanusoBanel B mozacuctemax "Tpancnoptel" u
"TpaHCnIOPTHBIE IPOTOKOJIBI", KOTOPBIE SABJISIFOTCS MOAYJIbHBIMHU.

[Toncucrema «TpaHcHoOpThY MpeaHa3HAueHa sl OOMEHAa HECTPYKTYPUPOBAHHBIMH JAHHBIMH MEXKIY
cuctemMoii OpenSCADA u BHEIIHUMHM CcUCTEMaMHM. B poiaM BHEHIHMX CHUCTEM MOTYT BBICTYHaTh U
yaanéauele  OpenSCADA cuctemsbl. I[lom HeCTpyKTypUpOBaHHBIMH JaHHBIMH TTOHUMAETCS MAacCHUB
CHMBOJIOB ONPEJCNEHHON UIMHBL. MOAYIBHBIM 00BEKTOM, COJCPKALIMMCS B MoacucTeMe « TpaHcropTey,
BBICTYIIACT THUII TPAHCHIOPTA. THUI TpaHCHIOpPTa ONpEACIAeT MEXAHHW3M IEpeladyd HECTPYKTyPHUPOBAHHBIX
naHHbIX. Hampumep, 3T0 MOTYT OBITH:

- coketsl (TCP/UDP/UNIX);
*  KaHaJbl;
 paszzpensemas namsTh.

[Toncucrema "TpancnopTsl" BKIIIOYAET MOMICPAKKY BXOIAIIUX U UCXOJAIIMX TPAHCIOPTOB. Bxoasiumii
TPAHCIIOPT MpeAHa3HAueH [Isi OOCTYKMBAHHUS BHEIIHHX 3alpOCOB M OTIPABKUA OTBETOB. Mcxonmsmumit
TPAHCIIOPT, HA0OOPOT, MPEAHA3HAYECH ISl OTIPABKH COOOIICHWN M OXKHuaaHus oTBeTa. CleoBaTeNbHO,
BXOJISIINIA TPAHCIIOPT COJAEPKUT KOHPUTYpaAIUIO JAHHON CTAHIIMU KakK CcepBepa, a UCXOISAIIUNA TPAaHCIOPT
COJICPXKUT KOHPUTYpaIuio yaaja€HHOTro cepBepa. Moayns mnoacucteMbl "TpaHcmopTel" peanusyeT
MOIEPIKKY KaK BXOJAIIETO, TaK U UCXOJIAIIETO TPAaHCTIOPTOB.

[Toncucrema "TpaHcnopTHBIE IPOTOKOJBI" MpEIHA3HAYEHA ISl CTPYKTYpPU3ALMU JAHHBIX, TOTYYEHHbBIX
ot mnoxacuctembl "Tpancnoptel". Ilo cytu, mnoncucrema "TpaHCHOpTHBIE TPOTOKOIBI" —SBISIETCS
MPOJIOJDKEHHUEM MoJICUCcTeMBbl "TpaHCTIOPTHI" U BBIMONHAET (DYHKIIMU MTPOBEPKH CTPYKTYPHI U LEIOCTHOCTH
MOJTyYEHHBIX JaHHBIX. Tak, I yKa3aHHs MPOTOKOJIA, B CBA3KE C KOTOPHIM JIOJKEH paboTaTh TPaHCIOPT,
IPEIyCMOTPEHO CHelHanbHOe KOH(PUIypalMOHHOE IMojie. MOIynbHBIM OOBEKTOM, COJEpKallUMcs B
nojacucteme "IIpotokonsl", siBigercs caMm mpoTokos. Hampumep, TpaHCHOPTHBIMHU IIPOTOKOJAMHU MOTYT
OBbITh:

- HTTP (Hyper Text Transfer Protocol);
SelfSystem (OpenSCADA cucteMHBII TIPOTOKOJT).

[TosHyIO IEMOYKY CBS3M MOXHO 3aIKCaTh CISAYIOIIAM 00pa3oM:
+  CcOOOIICHHUE MepeaéTcsi B TPAHCIIOPT;
« TpaHCHOPT TMepeaaéT COOOUICHHE CBA3aHHOMY C HHM IIPOTOKOJY MyTEM CO3MaHUS HOBOTO
00BEKTa POTOKOIA;
+  MPOTOKOJI MPOBEPSET IETOCTHOCTh JIaHHBIX;
+ ©CIIM TPUIIUIM BCE JAHHBIC, TO COOOIIUTH TPAHCIIOPTY O TPEKPANICHUUA OXKUIAHUS JTaHHBIX U
nepeaaTh eMy OTBET MHAYE COOOIINTH, YTO HYKHO OXKHUIATh eIt
+ TPaHCIOPT, MOJYYHUB MOATBEPIKACHHUE, OTCHIAECT OTBET U yAAISET 00BEKT MPOTOKOIA;
* CCJIM MOATBCPXKACHUA HCET, TO TPAHCHOPT IMPOAOKACT OXHUAAHHUC OAaHHBIX, W B ClIydac HX
MOCTYIUICHHS TIepeIaéT UX COXPaHEHHOMY 00BEKTY MTPOTOKOJIA.

[Tonnep>kuBarOTCs MPOTOKOIBI U Ui UCXOAALIMX TpaHCOpTOB. Mcexosamuii mpotokon 6epér Ha cels
GyHKIMIO OOIIEHUS C TPAHCIOPTOM M peaTU3alui0 O0COOEHHOCTEW MPOTOKOIAa. BHYTpeHHsSs cTopoHa
JIOCTyNa K IPOTOKOIY pealiu3yeTcsi MOTOKOBBIM 0Opa3oM € COOCTBEHHOW CTPYKTYpOH Ui KaXKJ0ro
IIPOTOKOJIBHOTO MOAYJsA. TakoW MeXaHW3M IIO3BOJISIET BBINOJIHATH IPO3PAYHBIA JOCTYNI K BHEHIHEH
CUCTEME, IIOCPEACTBOM TPAHCIOPTA, NPOCTO YKasplBash HMMs IPOTOKOJA, C IOMOILBIO KOTOPOTO
00cIyKUBaTh NIEpeiavy.

brnarogaps crangaprHomy API-noctyna x tpancnopram cuctembl OpenSCADA MOXKHO JIETKO MEHATHh
cnoco0 oOMeHa JaHHBIMHM, HE 3aTparuBas caMMX OOMEHMBAIOLIIMXCS cucTeM. Hampumep, B ciydae
JIOKQJIbBHOTO 0OMEHa MOYKHO MCHOJIb30BaTh 0oJiee ObICTPBIN TPAHCHIOPT HA OCHOBE pa3jeisieMoil mamsTH, a
B Cllyyae OOMEHa uepe3 HHTEPHET U JIOKAJIbHYIO ceTh ucoab3oBaTh TCP unu UDP coketsl.
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1.7. UuTepdeiicol noan3oBares. lloacucrema "Uurepdeiicol nmojn3oBarens' .

SCADA-cuctembl, Kak Kjacc, MpeanoyaraloT Haauuue uHrepdeiicoB nonws3oBarens. B OpenSCADA
JUIs TIPeOCTaBICHUS IO0JIb30BATENBCKUX HMHTEepdeiicoB nmpeaycMoTpeHa nojacucreMa "llonbp3oBarenbckue
unrepdeiicer". Ilog monb3oBatensckum uHTepdericom cucteMbl OpenSCADA mnoHumaercss He TOJIBKO
cpela BU3yalIM3allMd, ¢ KOTOPOM JOJKEH paboTaTh KOHEYHBIN IOJIb30BaTENNb, HO M BCE, YTO HMMEET
OTHOIIICHHE K MOJIb30BATEINI0, HAIIPUMeEDP:

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

[Togcucrema "Ilomb3oBaTenbckue uWHTEpPEHCH" sABISIETCS MOAYIBHONH. MOAYIBHBIM O0OBEKTOM
MOJICUCTEMBI BBICTYIMAET COOCTBEHHO KOHKPETHBIM HHTepdeiic monp3oBaTens. MoaynTbHOCTh MOACHCTEMBI
MO3BOJISIET CO3/JaBaTh pa3iuvHble MHTepderchl nonb3oBaTenei Ha paznuyabix GUI/TUI 6ubnuotexax u
UCIIONB30BaTh Hanbosiee ONTHMAIbHOE M3 PEUICHW B KOHKPETHO B3ATOM cllydae, Hampumep, ISl Cpea
UCTIOJTHEHUSI TIPOTPAMMHUPYEMBIX JIOTHYECKHX KOHTPOJUIEPOB MOXHO HCIIOJIB30BAaTh KOH(PUTYPATOPHI U
BU3yanu3atopel Ha ocHOoBe Web-texHomoruii (WebCfg, WebUl), a B ciy4yae cramyoHapHBIX pabouux

CTaHLMI HCIIONIB30BaTh T€ ke KOH(QUTYpaTOpbl M BU3yaJIH3aTOpbl, HO Ha ocHOBe OuOimorek tuma QT,
GTK.

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

Cucrema OpenSCADA sBisieTcst pa3BeTBIEHHOW CHCTEMOM, KOTOpasi COCTOUT W3 JECSATKA MOJCUCTEM U
MOXET BKJIKOYaTh MHOXKECTBO Moaynei. ClenoBaTeiabHO, MPEIOCTAaBICHUE BCEM HEOTPAHUYEHHOTO
JIOCTyNa K ATHUM pecypcaM SsIBIsieTCsl Mo KpaiiHel mepe HeOezomacHbIM. [loaToMy uisl pa3rpaHUYEHHUs
noctymna B cuctreme OpenSCADA npeaycmoTtpena noacuctema "beszonmacHoctr". OCHOBHBIMU () YHKITHUSIMH
nojacuctemsl "be3omacHocTU" sSBIsSETCS:

+  XpaHEHME YUETHBIX 3alUCEN MOJIb30BATENIEH U TPYI MOJIb30BATEINICH;
+ ayTeHTU(UKALHUS MOJIb30BaTENeH;
-+ IpOBEpKa IpaB JOCTYIIA MOJIb30BATENS K TOMY WK HHOMY PECypcy.

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

Cucrema OpenSCADA mnocTtpoeHa MO MOAYJIBHOMY NPHUHLUITY, YTO IIOIPAa3yMeBAeT HAIUYHE
MHO’KECTBA MOJYJEH, KOTOPHIMU HEOOXOAMMO YNpaBisATh. JlJis BBINONHEHUS QYHKIUM YIPaBICHUS
monyssiMu cuctemsl OpenSCADA npenycMoTpeHa noacuctema "Ymopasienue monyiasaMu'”. Bee mogynu Ha
HACTOSIIIIMMT MOMEHT TOCTaBIIIIOTCS. B CHCTEMY IOCPEJCTBOM pa3lieNsieMbIX OMOIMOTEK(KOHTEUHEPOB).
Kaxplif KOHTEHHEp MOXKET CoJiepKaTh MHOXKECTBO MOAYJIEH pa3IMuHOrO THIA.

IToncucrema "YnpasineHue MOayJIsIMU" peain3yeT KOHTPOJb 32 COCTOSIHUEM KOHTEMHEPOB U MO3BOJSAET
BBITOJIHATH ropsiuee 100aBieHNe, yajaeHue U OOHOBJICHHE KOHTEIHEPOB U COAEPKAIIUXCS B HUX MOJTyJIEH.

1.10. Henpeaycmotrpennbie Bo3moxkHocTH. [logcucrema "Cnenunajabusie'.

Pazymeercsi, mpemycMOTpeTh BCEX BO3MOXHBIX (YHKIMH HEBO3MOXKHO, II03TOMY B CHCTEME
OpenSCADA mnpenycmorpena mnoacuctema "Crneuuanbshbie". Iloacucrema "CrneuuanbHble" sBisieTCs
MOJIYJIbHON W TNpenHa3zHaueHa miisi nodasieHus B cuctemy OpenSCADA HenpeaycMOTpeHHBIX (DyHKIHMN
nyTéM MOJYNIBHOTO pacuiupeHusi. Hampumep, ¢ momompbio mnoacucteMbl «CrenuanbHbIe» MOTYT ObITh
peaT30BaHBI:

« Ttecthl cucteMbl OpenSCADA u e€ Mmoaynei;
+ Oubnuorexu GyHKUIUH MOIB30BATENHECKOTO MPOrPaMMHUPOBAHUS.
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1.11. ouab3oBarenabckue pyHkuun. O0bekTHAS MOJE/Ib H Cpeia NPOrPpaMMUPOBAHMUS
CHCTEMBI.

Jrobas coBpemennas SCADA cucrema [OODKHA CcOAepXKaTh MEXaHU3MBI, MPEIOCTABISIONINE
BO3MOXXHOCTb ~ IPOIpaMMHUpPOBaTh  Ha  II0JIb30BATEIBCKOM  YpPOBHE, T.€.  COJEpXKaTb  Cpeny
nporpammupoBanus. Cucrema OpenSCADA coxepxkutr Takyro cpeay. C  NOMOUIBIO  Cpeibl
nporpammupoBanus cucteMbl OpenSCADA MOXHO peann30BbIBATh:

«  ANTOPUTMBI yIIpaBJiICHUS TEXHOIOTUUECKUMH TPOIECCAMHU.

« KpynHble auHaMuyeckue MOJENM pEeaJbHOTO BPEMEHHM TEXHOJIOTMYECKUX, XUMHUYECKHUX,
(GU3NIECKUX U APYTUX MPOIECCOB.

+ AJanTUBHBIE MEXAHU3MBI YIIPABICHUS 110 MOJIEIISIM.

- Ilomp30oBaTenbCcKUEe TPOUEAYPHl YIPABICHUS BHYTPEHHUMH  (YHKIUSIMH CUCTEMBI, €&
MOJICUCTEMAMH U MOAYJISIMH.

« T'ubkoe QopmupoBaHUs CTPYKTyp HapaMeTpOB Ha ypPOBHE IOJIb30BATENs, C LEIbIO CO3TaHUS
[apaMeTpPOB HECTAaHAAPTHOU CTPYKTYPhI U 3alI0JHEHUS €€ [0 aJTOPUTMY MOJIb30BaATENS.

+ BcnomoratenbHble BBIYUCICHUS.

Cpena mnporpammupoBanus cucrembl OpenSCADA mnpencrtaBiasier coOoOll  KOMIUIEKC CpPEJICTB,
OpPraHM3YIOIIUX BBIYUCIUTEIBHOE OKPYKEHHE MoIb30BaTels. B cocTaB koMIuiekca CpecTB BXOIAT:
- o0bekTHas Mozens cucteMbl OpenSCADA;
+  Moaynu 6MOIMoTeK PyHKUIUA;
*  BBIYUCIUTEIbHBIC KOHTPOJLIEpHI noJcucTeMbl «COOp AaHHBIX» U IPYTUe BHIYUCIUTENH.

Monynu 6uOauoTeK PYHKUMNA NMPEAOCTABISIIOT MHOXKECTBO (PYHKUIMN ONpeesEHHON HanpaBiIeHHOCTH,
paCHIMPSIONIMX 00BbEKTHYIO MOJEIb CUCTEMbI. BUOINOTEKH MOTYT peaan30BaThCsl Kak HaOopoM (pyHKIMHA
(UKCHUPOBAHHOTO TUIA, TAK M (PYHKIMAMH, TOMYCKAIOIIMMHU CBOOOJHYIO MOJU(PHUKAIINIO U JOTIOTHEHHE.

bubnuorexkn ¢yHKIUN (HUKCUPOBAHHOTO TUINA MOTYT MPEIOCTABIATHCA CTAHAAPTHBIMU MOAYJISIMU
CHUCTEMBI, OPTaHUYHO JOTOJHSS OOBEKTHYIO Mojaenb. DYHKIUU TakuxX OMOMUMOTEK OYyAyT MpenCTaBiIsTh
coboii wmHTEpdeiic mocTynma K CpeAcTBaM MOJIyJs Ha YpoBHE mojib3oBarens. Hampumep, «Cpena
BU3YQJIIbHOTO TIPEJCTABICHUS JaHHBIX» MOXET NPENOCTaBIATh (QYHKIHMH ISl BBIAAYM PA3IAYHBIX
cooOmmenuit. Mcrnonb3ys 3TH QyHKINU, TOIH30BATENIb MOKET PEaTM30BbIBATh UHTCPAKTUBHEIC alITOPHUTMBI
B3aUMO/JICUCTBUA C CUCTEMOM.

bubnuorexkn ¢yHKUME CBOOOAHOTO THUINA MPENOCTABISIIOT CPEeay HaMMCAaHHUs I0JIb30BATEIbCKUX
GyHKIMI Ha OJHOM M3 S3BIKOB IMporpaMMHpoBaHus. B pamkax momyns Oubnuorek ¢QyHKIUH MOTryT
IPEJOCTABIATECS MEXaHU3MBbl co3aHusg Oubnuorek ¢yHkuui. Tak, MOXHO co3faBaTh OHMOIMOTEKU
anmnapaToB TEXHOJOTHYECKUX TMPOILIECCOB, a B IOCJIEICTBUU HCIOJIb30BaTh HUX MYTEM CBS3bIBAHUS.
Paznuunble Moaynu OubmumoTexk (GYHKUMH MOTYT NpPEJOCTAaBIATh pean3allii Pa3JInYHbIX S3BIKOB
IIPOrpaMMHUPOBAHUS.

Ha ocnoBe (¢yHKIuii, mpenocTaBisieMblX OOBEKTHOW MOJENbIO, CTPOSTCS  BBIYMCIUTENbHBIC
KOHTPOJIIEPEl. BhIuncIUTEIbHBIE KOHTPOJUIEPHl BHITIONHSIOT CBsA3bIBaHWE (YHKIMN ¢ mapamerpamu
CHUCTEMBI 1 MEXaHU3MOM BBIYHCIICHHUS.
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2. SCADA cucremMbl 1 HX CTPYKTYypa.
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Puc. 2. SCADA-cucrema.

SCADA (Supervisory Control And Data Acquisition), B o0meM BHIE, UMEIOT pachpeAcIEHHYIO
apXUTEKTypy Bpojie u3o0pakéHHoi Ha puc. 2. Onementel SCADA cuctem, B CMbICIE€ MPOrpPaMMHOTO
oOecrieyeHus, BBINOJHAIOT cieaytomue ¢yHkuuu: Cepsep cOopa: mnpeicTaBiseT coOOH 3anady WM
TPYIITy 337a4d 3aHUMAIOMIUXCSI COOPOM JaHHBIX W3 MCTOYHUKOB JAHHBIX, WM )K€ CAMH BBICTYIAIOT B POJIU
UCTOYHUKOM JIaHHBIX. B 3a1aun cepBepa BXOIUT:

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

CepBep apxXMBHPOBAaHHS: TIPEACTaBIsCT COOOW 3aayy WIM TpPYyNIy 334ad  3aHUMAOLIUXCS
apXMBHUPOBAHUEM JaHHBIX. B 3aaun cepBepa BXOIUT:
- apxusupoanue gaHHbIX SCADA-cucremsl;
+ 00CIy)XMBaHHE 3alIPOCOB HA JIOCTYI K apXUBHBIM JIaHHBIM;
*  MMIIOPT/3KCIIOPT apXHUBOB.

CepBep NPOTOKOJIMPOBAHHUSI: TIPEACTABIACT COOOW 3afady WIM TPYNIy 3a4ad 3aHUMAIOIINECs
apXUBUPOBAHHEM COOOIICHHI. B 3amaun cepBepa BXOAUT:
- apxuBHpoBaHue cooOmeHuit y3noB SCADA-cuctemsr;
- o0ciyXMBaHHE 3aIIPOCOB HA JJOCTYII K apXUBHBIM COOOIIEHUSM;
*  MMIIOPT/3KCIIOPT apXHUBOB.

CepBep cHUrHAJIM3AalMM: [pEICTaBIsieT co0OM 3ajady WIM TPYMIY 33434 BBINTOJHAIOMNE (YHKIUH
cepBepa MPOTOKOJIMPOBAHMS B OTHOILIEHHH Y3KOM KaTeropuu coOOIIeHUI CUTrHATM3aIHH.

PaGouee MecTo omepaTopa: npezncrasisier coboil mocrosHHO (yHkimonupyromee GUI(Grafical User
Interface) nmpuoskeHre BHITOJTHEHHOE B OJJTHOMOHUTOPHOM, MHOTOMOHHUTOPHOM WJIH TaHEIbHOM PEXHAME U
BBINOJIHSIONIEE (DYHKIINU:

 TPENOCTAaBICHUE  IIOJB30BATENBCKOTO  HMHTepdeiica Aas  KOHTPOIS 33  COCTOSHHEM
TEXHOJIOTHUECKOTO TPOIIecca;

* TIPEIOCTaBICHUE BO3MOXHOCTH (DOPMUPOBAHHS YIIPABIISIOLINX BO3/ICHCTBHIA;

« TMIPEJOCTABJICHUE BO3MOKHOCTH M3YUCHHUS M aHAIM3a HCTOPUH TEXHOJIOTUYECKOTO MPOoLecca;

* TpeAOCTaBICHUE UHCTPYMEHTAPHS I TeHEePALUU OTYETHON TOKyMEHTAIIHH.

Pabouee mecTo nHkeHepa: npeacrasiseT codoit GUI npunoxkenue ncnonpzyemoe aisi KOH(UTYpaLiu
SCADA cucremsl. B 3agaun npusoxeHust BXOJUT:
+ TPEIOCTaBIECHUE UHCTPYMEHTApPHUs JUIsl MAHUITYJIALIUN CUCTEMHBIMU (QYHKIUSIMU CUCTEMBI;
+ IpeAoCTaBICHUE UHCTPYMEHTapHs pabouero Mecra onepaTopa;
 IPEIOCTABJIECHUE MHCTPYMEHTApUSA U1 MaHUMYJISAIUKU apxuTekTypoil SCADA cuctemsl B 11e510M
(pactipenenenne GyHKIIUNA MEXKy CTAaHIIUSIMH, CO3/IaHUE YAAICHUE CTAHIINHA ... ).

PaGouee mecTo pykoBoauTesi: npezacrasisier codoit GUI npuokenue, Kak NpaBuiio, BBIIOJIHEHHOE B
OJIHOMOHHUTOPHOM PEXXHME U BBINOJIHSIIONIEE (PYHKLINU:
+ TpEeNOCTaBliEHHWE  IOJIb30BATEIbCKOTO  WHTepdeiica Ans  KOHTPOJS 32  COCTOSHUEM
TEXHOJIOTMYECKOT 0 IIPOLIECCa;
+ TMpPEAOCTAaBIICHHE HWHCTPYMEHTapus i1 W3YyYECHHUs W AaHAIM3a HCTOPUM TEXHOJOTMYECKOIO
IpoLecca Kak HEMOCPEACTBEHHO C aKTUBHOI'O CEPBEPA, TAK U HA OCHOBE OTJIEJIbHBIX ApPXHUBOB;
 TpPENOCTaBJI€HUE UHCTPYMEHTApHUs JUIsl TeHEpaluu OTYETHON JOKYMEHTALIUH.

PaGouee MecTO TeXHOJIOTa: MOJIHOCTHIO BKJIIOYaeT B ceOs (QyHKUIMHU pabodero Mecra onepaTopa ILIoC
MOJIENIb TEXHOJIOTHYECKOT0 Tporiecca (0e3 HemoCpeICTBEHHOM CBSI3U C TEXHOJIOTHUECKUM IPOLIECCOM).

PaGoyee MecTO TEXHOJIOra-MpOrpaMMHUCTA: MOJHOCTHIO BKIIIOYAeT B ceOst GyHKIMH paboyero Mecra
TEXHOJIOTA IUTI0C UHCTPYMEHTAPHM 7151 CO3aHuUsl MOJEJIe TEXHOJIOTMUECKUX MPOIIECCOB.
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3. BapuaHTbl KOHQUTYPUPOBAHNUSA U UCIOJIb30BAHUS.

3.1. IIpocToe cepBepHOE MOAKJIIOYECHHE.

B mpocteitmiem ciydae cucremy OpenSCADA M0XHO CKOH(HTYpHUpOBaTh B CEPBEPHOM pPEKUME (pHC.
3.1) mnst cbopa U apXuBHpOBaHUS JaHHBIX. JlaHHAS KOHQUTypalus MO3BOJSIET BBIMOIHATH CIEIYIOIINE
byHKIMH:

+  OMNpPOC KOHTPOJIEPOB;
+ ApXMBHUPOBAHME 3HAYECHHI MapaMeTPOB;
+ 00cmyuBaHUE KJIMEHTCKHUX 3allPOCOB Ha MOJIYYEHHUE Pa3IMYHBIX JAHHBIX CEpPBEpa;
- mpepnocraBieHue KoHpurypaunonnoro WEB-unTepdeiica;
- ynanénHas koH¢urypanus u3 cucrembl OpenSCADA mnocpenctBom QT-mHTepdeiica wmm
JPYyroro JOKaJbHOTro HHTEpdetica.
+ BTOPUYHOE PETYIUPOBaHUE (PEryIMpPOBaHUE B BBIYUCINUTENBHBIX KOHTPOJIIEpax);
+  MOJIETUPYIOIINE, KOPPEKTUPYIOIINE U JOMOJHSIONINE BBIYUCIEHUS B BBIYUCIUTEIBHBIX
KOHTpOJLJIEPAX.

-

OpenSCADA: Cepeep cOopa W apXHMBEMPOBaHHA
Web Cfg
( HTTP [SelrSystem]
(CIF |BlockCaic]| SQLite | FSArch| Sockets ]

L]
s B PC

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

Jns  moBelieHuss Haa&xHOCTH U npou3BoguTenbHocT  cuctema OpenSCADA  nmomyckaet
MHO>KECTBEHHOE pe3epBupoBaHue (puc. 3.2), mpu KOTOPOM KOHTPOJUIEPHI OAHOTO SK3EMILIAPA OTPAKAIOTCA
B apyroMm. IIpm wucnonb30BaHMM TNOAOOHON KOH(PUIypalMd BO3MOXKHO paCHpeieiCHUEe Harpy3KH
OTIPOCa/BBIYUCIICHHS HA PA3IMYHBIX CTaHIMAX. [laHHAs KOH(DUTYpALKst TO3BOJISIET BHITTOIHATE (DYHKITUH:

*+  OIPOC KOHTPOJIJIEPOB;

+ apXMBHPOBAaHUE 3HAYCHUU NTAPAMETPOB;

+ 00cmy)XuBaHUE KJIMEHTCKHUX 3allpOCOB Ha MOJTY4YeHHE Pa3IMYHBIX JaHHBIX CEpPBEpa;

* pe3epBHpOBAHUE MTAPAMETPOB;

+ pe3epBHpPOBAHHUE APXHUBOB;

- pacmpezeseHHe Harpy3Ku orpoca 1o cepBepam;

- mpenocrasienue koHpurypanuonnoro WEB unrepdeiica;

+ BTOPUYHOE pPEerylupoBaHUe (PEryIHpOBAaHUE B BRIYUCIUTEIBHBIX KOHTPOJIEPax);

+  MOCTHUPYIOIINE, KOPPEKTUPYIOIINE W JOTMOJHSIOMIME BBIYMCIECHUS B BBIYMUCIUTEIBHBIX
KOHTPOJIIEPAX C BO3MOXKHOCTBIO paCHpEe/ICIICHUs HAarPy3KHU [0 CEPBEPaM.

OpenSCADA: Cepeep cHopa W apXHEWpPOBaHHA OpenSCADA: Cepeep cHopa W apXHEWpPOBaHHA

[WebCfgITranspwter] [:WebCfgITranspwter]
LogicLev [ HTTP lSeHSystemJ [ LogicLev | ( HTTP ISeHSystemJ
( CIF |BlockCalc | SQLite | FSArah| Sockets J)||\(ctF |BlockCak] saLite|[FSAren]  Sockets

muwfl’c muwfl’c

Puc. 3.2. JlyGnupoBaHHOE CepBEPHOE MOIKITIOUCHNE.

3.3. ly0aupoBaHHOe cepBepHOE MOAKJIIOYEHNE HA O[ITHOM cepBepe.

YacTHpIM cilydaeMm IyOJIUpPOBAHHOTO COCJIMHEHHS SBISICTCS AyOIMPOBAHHOE COCIWHEHHWE B paMKax
onHOro cepBepa (puc. 3.3), T. € 3amyCK HECKOJbKMX CTAHIMHA HA OJHOW MAIllMHE C MepeKpeIIrBaHUEM
napaMeTpoB. Llenpro nMaHHON KOH(UTypanuu SBISICTCS TMOBBINICHHE HAJAEKHOCTA U OTKA30yCTONYMBOCTH
cuctembl myTéM pesepBupoBanus [10.

- OpenSCADA: Cepeep cGopa u apXHBHPOBaHUA OpenSCADA: Cepeep cGopa u apXHBHPOBaHUA
[WEbCfgITranspDrter] [WEbCfgITranspDrter]
LogicLev ( HTTP SeifSystem]|| LogicLev | [ HTTP |SelfSystem]
[ CIF [BlockCalc| SQLite | FSArch | Sockets ))|[ CIE]BlockCalc | SaLite [FSArch| Sockets |

LA L
(5 e é _5n [ Apcun) Pc

Siemens
S7-400

Puc. 3.3. JlyonmupoBanHOE cepBEpHOE MOIAKIIOUEHNE HA OJTHOM CEpBEpeE.
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3.4. Kinuentckui nocryn nocpeacrsom Web-unrepgeiica. Mecto pyKoBOAUTEIS.

Jlnst BU3yanu3aluu JaHHBIX, COJEPKAIMXCS HA CEPBEPE, XOPOIIUM PELICHUEM SIBIISIETCS UCIIOJIb30BaHUE
nosib3oBatenbckoro  WEB-untepdeiica (puc. 3.4). JlaHHoe pelIeHHE II03BOJISIET HCIOJIb30BaTh
cranaptHeii WEB-Opay3ep y KiInMeHTa M ClIeOBaTENbHO SIBJSETCS Hanbosiee TMOKUM, TOCKOJIBKY HE
NPUBSI3aHO K OJHOW miaTdopme, T.e. sABIsETCS MHOrormiargopmMeHHbIM. OJHAKO 3TO pEIIeHHUE UMEET
CYLIECTBEHHBIE HEJOCTATKU — 3TO HEBBICOKAs IPOU3BOJUTEIIBHOCTb M HAAEKHOCTb. B cBsA3M C »THM
PEKOMEHIYETCSI MCIOJIb30BaTh JTAHHBIM METOJ Uil BU3yaJM3allMd HEKPUTUYHBIX JAHHBIX WIM JAHHBIX,
UMEIOIINX Pe3ePBHBIN BBICOKOHAIEKHBINA CcIIOCO0 BHU3yanusaluu. Hampumep, XopomuM perieHueM OyneT
UCIIOJIb30BAaHUE 3TOTO METO/AA y HayalbCTBA IIPOMBIIIIEHHBIX YCTAaHOBOK, [J€ BCErJa CYIIECTBYET
orepaTopckasi ¢ Haa&XKHBIM crocoOoM Buzyanuzanuu. JlaHHas KOHQUrypanus MO3BOJSET BbIMOIHATD
cnenyoomue QyHKIUH:

+ OIpPOC CepBepa Ha MPEIMET MOTYUCHUS JaHHBIX BU3yaIU3allui U KOHPUTYpaLlUu;

+ BU3yaJIM3alus JaHHBIX B IOCTYITHOM JUIsl IOHUMAHUS BU/IE;
« (opMHpOBaHUE MMPOTOKOJIOB, OTYETOB;

+  MaHUMNYJSALUUA TapaMeTpaMu, JOMYCKAOIMNMHU U3MEHEHHE.

OpenSCADA: Cepeep chopa n [VGﬂEngfne] i
apXMBHUPOBaHKUA @VeﬁﬂfgI ——— ]
ﬁsmmc:am]:saure:ﬁ:smml Sockets Web sppep

s @ PO E Pc

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

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

Jist BU3yalM3aud KPUTHYSCKUX JAHHBIX, a TaKKe B CIIydae eclid TpeOyeTcs BBICOKOE KadeCTBO M
MPOU3BOJUTENFHOCTh, MOJKHO HCIIOJNBb30BaTh BH3yanu3anmuioo Ha ocHoBe cucrtemMbl OpenSCADA
ckonpurypupoBanHod ¢ GUI momymem (puc. 3.5). [lanHas koH(Hrypaius MO3BOJISCT BBITIOIHSITH
cienyronme QyHKIHN:

+ OIPOC cepBepa Ha MpeaMeT OOHOBIICHHS TEKYIINX 3HAUYCHUH,
BU3yaJHM3allHs ONPOIICHHBIX JaHHBIX B TOCTYITHOM Il TOHUMAHUS BUJIC;
+ (opMupoBaHHE MPOTOKOJIOB M OTYETOB;

«  MaHUMYJIAIUS TapaMeTpaMu, JTOMyCKAIOIIMMHA U3MCHCHUS.

OpenSCADA: Cepeep cGopa n
ApXHBHPOBAHKA
Logicl ev SeHSysfem|
Vision

CIF Bfocchar[seufeIFSArmI Sockets ||| | openscADA:
APM [Transp DﬁerIvm En grne]

[ SelfSystem ]

[ Eg |[m|£Pc (BlockCalc] saLite] Sockets ]

v
L
S7-400 ) | ’

Puc. 3.5. ABromatusupoBaHHOe pabodyee MecTo (MECTO pyKOBOAUTEINS/OIiepaTopa)
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3.6. APM c cepBepoM cOOpa M apXMBMPOBAHMS HA OHOM MallUHe (MeCTO oneparopa,
MoaeJb ...).

[TonHodyHKIIMOHANBHAST KIUEHT-CEpBEpHast KOHUTypauus Ha OAHOW MamuHe (puc. 3.6) MOXKET
HCTIOJIb30BAThCS ISl TIOBBILICHU HAIEKHOCTH CUCTEMBI B LIEJOM IYTEM 3allyCKa KJIMEHTa U CEPBEpPA B
pasHbIX mporeccax. JlaHHas KoHQUTypalus IO3BOJSICT O3 IMOCIEICTBHI /i CepBepa OCTAHABIIMBATh
KJIMEHT U BBIIOJHATH C HUM Pa3UYHbIe MpoduIaKkTHIecKiue paboThl. PekoMeHIyeTcst Il MCTIOIb30BaHHUS
Ha CTaHIUAX oOmepaTopa MyTEM YCTAaHOBKM JIBYX MallliH COBMEIIAIONMIUX B ceO€ CTaHIMHM oreparopa u
pe3epBUpOBaHHbIN cepBep. JlaHHas KOH(GUTYpalHsl TO3BOJISET BBIOIHATE CIEAYIOMNE QYHKIUH:

+  OIpPOC KOHTPOJIJIEPOB;

+ 00CITy)XMBaHHE KIIMEHTCKUX 3aIllPOCOB;

. anyanmaunﬁ;

+ BbIJaya YNPaBJISIOMINX BO3JACHCTBUH;

+ TeHepaius MPOTOKOJIOB U OTYETOB;

+  BTOPUYHOE PETYIHPOBAHME;

+  MOJETHUPYIOIINE, KOPPEKTUPYIOIINE W JOTOJIHHUTEIbHbIE BBIYUCICHUS B BBIYMCIUTEIBHBIX
KOHTpPOJIIEPAX;

+ cOop u BU3yasm3as nHGopMaIuy o IepCcoHaIbHOM KOMIIBIOTEPE, CEPBEPE ... .

I Y

OpenSCADA: Cepeep cGopa W
apXWBHpOBaHKMA
LogicLev SelfSystem
Vision

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

* * APM [Tmnsp DrferIvm En gr'ne]
[: _— :|[: —— [ SelfSystem ]
Apxue] | BO [+ (Blockcaic|MysaL] Sockels |
PC @3- - |
Siemens
S7-400

Puc. 3.6. APM c cepBepom cOopa 1 apXUBHUPOBaHHUS HA OJHOM MalIMHE (MECTO OTepaTropa, MOJEb ...)
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3.7. IIpocreiiliee cMemIaHHOE MOAKJIKYEeHHEe (MO/1e/Ib, 1eMOHCTPALUSA,
KOH(pUryparop ...).

CMmemaHHoe TNOJKIIOUEHHE cOBMellaeT (yHKOuUM cepBepa M knumeHTa (puc. 3.7). Moxer
UCTIONIb30BaThCS JIJIsl TECTOBBIX, JIEMOHCTPAMOHHBIX (YHKIMH, a TakXKe JUIsl MPEeIOCTABICHUS MOJeNei
TEXHOJIOTUYECKUX IPOLIECCOB KaK eIuHOoe Lenoe. B 3ToM pexuMe MOryT BBINOJHATHCA CIEAYHOIINE

byHKIMU:

OTPOC KOHTPOJUIEPOB;
o0cCTy)kKHMBaHHE KIMEHTCKUX 3aMPOCOB;

BHU3YyalTA3aIlus;

BbI/Iaya YIPaBJIAIOMINX BO3ACUCTBUM;

reHepalusi IPOTOKOJIOB U OTUYETOB;

BTOPUYHOE PETYTUPOBAHUE;

MOJCIIUPYIONINE, KOPPEKTUPYIOIIME U JOIMOJHSIONME BBIUKUCICHUS B BBIUUCIUTEIBHBIX

KOHTpOJUIEePaXx;

9

cOOp M BU3yanu3auus TeKyued nHpopmamnuu o NepcoHaIbHOM KOMITBIOTEPE, CEPBEPE, MOAECTH ...

KoH(uUrypauus 0a3 JaHHBIX, MOAKIIOUYEHUHN U JIp.

r !
i-ﬂ

OpenSCADA: Mi:.ﬂer.'lh TeX. npouecca
BlockCalc Vision
[JavaLikeCalc[ saLite | FsArch [Socketd QTCfg| VCAEngine)

Y

N
Ll PC

Puc. 3.7. [Ipocreiiiiee cMenanHOE MOIKIIOYEHUE (MOIEINb, IEMOHCTPAIHsI, KOHPUTYPATOP ...)
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3.8. YcroiiuuBas, pacupenenéHHass KOHQUrypauus.

Jannas koH(UTypanus SBISIETCS OJHUM U3 BAPUAHTOB YCTOWYMBOTO/HANEKHOTO coennHeHus (puc. 3.8).
Y CToiuMBOCTD OCTUTAETCS IYTEM paclpeieeHus: GyHKIUH 1o:
. CcepBepaMm oIpoca;
+ IEHTPAJBHOMY CEPBEPY apXMBHPOBAHUS M OOCITY)KUBAaHUS KIIMEHTCKHUX 3aIIPOCOB;
+ kiueHTam: APMsb1 1 WEB-KIMeHTSI.

u

S

!
)

[Transporte{VCAEngine
PC
OpenSCADA: LIeHTpankHbli cepaep )
(CF(MySaL]__5GA_)|[piamondBoardMySQL]__sGA ]|  ((Transporter|VCAEngine|WebCig)
= < ]

[ SefSystem
OpenSCADA: Onpoc 1 OpenSCADA: Onpoc 2 apXHEMPOBAHMA 1 0BCHYKUBAHUA
) SelfSystem T HTTP ]
I

OpenSCADA: APM Vision Web bpyzep
[ MySQL 1 Sockets
SelfSystem SelfSystem KNH EHTCKAX 3anpocoB
]
* SGA Sockets |FSAmchysSQl)
| I I I A
PC &
|

il = =g | w] =
TR

Siemens Diamond

S7-400

ATH400-128

Puc. 3.8. YcroituuBas, pacupenenéntas KOHQUrypamuus

Cepsep onpoca koHpurypupyercss Ha ocHoBe cucteMbl OpenSCADA u npencraBiser coboil 3amauy
(rpymmy 3ajgad), 3aHUMAIOIIUXCS ONPOCOM KOHTpoJulepa (TPyMIbl KOHTPOJUIEPOB OJHOIO THIIA).
[Tony4yeHHble 3HaYeHUs TOCTYIIHBI LIEHTPAIBHOMY CEpBEpY 4epe3 Jr000i TpaHCIopT, MOAAEPKKA KOTOPOTo
no0aBisieTcsl MyTEM TOAKIIOYEHHST COOTBETCTBYIOIIETO MOJIYJS TpaHcmoprta. s CHMKEHHMS YacTOTHI
ornpoca ¥ BEJIMYHMHBI CETEBOr0 TpaduKa, CepBep ONpPOCa MOXKET OCHAINAThCS HEOOJBIINM apXHBOM
3HaueHuil. Kongurypanus cepsepa onpoca XpaHUTCS B OJHOM U3 J1ocTynHBIX B/I.

LlenTpanpHBI cepBep apXUBUPOBAHHUA M OOCITY>KMBAHHS KIMEHTCKUX 3alPOCOB BBITIONHSIET (PYHKITUIO
HEHTPAIU30BAaHHOTO cOopa M 00pabOTKM MapamMeTpoB CEpBEPOB oOmpoca M HMX 3HadeHwid. JlocTym k
cepBepaM  OIpoca  BBINOJHSETCS  MOCPEACTBOM  ogHoro w3  jgoctynHeix B OpenSCADA
TPaHCTIOPTOB+TPOTOKOJIOB (Ha mpumepe 3To SGA). Jlns nmpenocraBienus equHoro uHTEpdEiica qoctyna K
napaMeTpaM M KOHTPOJUIEpaM HCIONb3yeTcss MOAynb Transporter, KOTOpBI OTpa)kaeT JaHHBIE CEpBEPOB
OTIpOca Ha CTPYKTYPY JIOKAIBHBIX TTAPAMETPOB.

I[J'IH BBITIIOJIHCHUSI BHYTPCHHHUX BBIUKCJICHUN U JIOTOJHUTEIBHOIO aHalIn3a apaMeTpoOB HUCIIOJIB3YHOTCA
BBIYUCIUTCIIBHBIC KOHTPOJIJICPHI.

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

s noctyna KIMEHTOB K cepBepy Hcmonb3yroresa goctynsbie 111 OpenSCADA ceteBble TpaHCIOPTSI,
Ha mpumepe - 9To Sockets, U TpaHCIOPTHBIE MPOTOKOJBI, HA TpuMepe - 3T0 mpoTokosnl OpenSCADA
"SelfSystem".
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Kongurypauus neHTpaibHOro cepepa XpaHuTcs B 0J1HOM u3 noctynHbix b/l (Ha mpumepe 310 cereBas
CYBJ MySQL).

Hns  mpenocraBnenus moib3oBarenbckoro  WEB-unTepdeiica wucnonmbdyercs Moayiasr  WebCfg
IIOCPEACTBOM TpaHcnopTHOro nporokosa "HTTP".

Paznmuunbie knuentol B ux uncie APM u WEB-KIHMEHTHI BBITIOJHSIOTCS HAa OTIEIBHBIX MAIlIUMHAX B
HeoOxoauMoM konudectBe. APM peanusyercs Ha ocHoBe cucteMbl OpenSCADA. B ero gpyHkIuu BXoauT
OTPOC 3HAYCHUI MapaMETPOB U3 IICHTPAILHOTO cepBepa u ux Bu3yanu3anus Ha GUI unrtepdeiice(ax). dus
nosydeHus: napamerpoB B APM Takke ucnosb3yercd MOAYJIb OTPAKEHHs YAAJIEHHBIX IapaMeTPOB
Transporter. Jlyi1 npenocTaBieHus JOCTyNa K apXUBaM MOXKET MCIOJIb30BaThCS MOJYJb apXUBa CETEBOIO
tuna. Kongpurypauus APM moxer xpaHutbes B ogHoi u3 goctynsbix b/l (B mpumepe 3to cereBas CYB/I
MySQL, pacnonoxeHHas Ha MalllMHE [IEHTPAIHLHOTO CEpPBEpa apXUBUPOBAHMUS).
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4. Kondurypauusi ¥ HACTPOMKA CUCTEMBI.

Kak moxHno Buzmets B paznene Boiie, OpenSCADA mpenocTaBiseT BO3MOXHOCTh KOHOUTYPAIIUH IS
WCIIOJIHEHHSI B Pa3nuuHbIX poyisix. llommepkka »TOM BO3MOMKHOCTH 0OECIIEUYMBACTCS Pa3BUTHIMHU
MEXaHU3MaMH KOH(UTypalMi M XpaHEHUs KOH(PUTYpalMOHHBIX NaHHBIX. [laHHBIA pas3men comep UT
OTHMCAaHNE YTHX MEXaHW3MOB, IPU3BAHHOE JATh MPEJICTABICHIE O THOKOCTH U Pa3HOOOpa3HH, TIO3BOJIUB TEM
camMbIM ucnosibzoBaTb OpenSCADA na 100%.

[Tpu onucanum MexaHU3MOB KOH(UTYpaLMU U CIIOCOOOB €€ XpaHeHHs B 3TOM pasjene OyAeT JIenaThes
yIIOp Ha ONHCaHUWE OOIIECHCTEMHBIX MeXaHU3MOB. OCOOEHHOCTHM KOH(UIypalud M HCHOJb30BaHUS
monyieit noacucremM OpenSCADA npenocTaBiisitoTCsl B COOCTBEHHOM JTOKYMEHTAIUU MOJYJIEH.

B OpenSCADA wucnons3yercs (GOpMaIM30BaHHBIM IMOAXOA K ONMUCAHWIO KOH(PUTYPAIMOHHBIX
uHTEepercoB, OCHOBaHHBIM Ha s3blke XML. dakTuueckn OCOOCHHOCTH KOH(HUTypaluu KOMIIOHEHTA
CHCTEMBI IMPEJOCTABIIACTCS CAMUM KOMIIOHEHTOM, IMPOHM3BIBAS TEM CaMbIM BCIO CHCTEMY, KaK HEpBHas
cucrtema opranusma. B tepmunax OpenSCADA sto HasbiBaercs mHTepdericom koHTpoas OpenSCADA
(Control interface). Ha ocHoBe wunTepdeiica KoHTpods QopMmupyroTcs rpaduyeckue UHTEpQEHch
KoHuUrypauuu mnonb3oBarens nocpeacrsoM moxayneir OpenSCADA. Takoil moaxoa MMeEeT cienyrolue
Ba)KHbIE TPEUMYIIECTBA:

«  Macmrabupyemocts. MOXHO TOAKIIOYATh TOJIBKO HYKHbIE MOAYJIH KOH(GUTYpAIlMH WITH
BOOOILE MCII0JIb30BaTh TOJBKO y/1aJIEHHBIE MEXaHU3MBI.

- Hckmouyenne HeoOXonuMocTd OOHOBJICHHS KOH(HUTypaTOpoB ¢ 100aBIEHHEM HOBOTO
MOAYNIS/QYHKIIMM, a TaKKe HCKIoYeHne 'pacrnyxaHus" KoH(UrypaTopa, 0OO0ecIeyuBarolero
MOJIEPXKKY BCEH HCTOPHUHU YK€ HEHYKHBIX U YCTapEBLIMX MOAYJENH/()yHKIIUHA.

- Ilpocrora co3manus rpaduyecknx WHTEPPEHCOB KOHPHUTYpaluy Ha Pa3IMIHONW OCHOBE 3a CUET
4ETKON (OPMATM30BAHOCTH.

- IlpenocraBnsieTcs BO3MOXKHOCTh JAMHAMHYECKOW KOH(QUTYpAIUH, T.€. KOHPUTYpAIHIO MOXKHO
BBIMOJIHATh HEMOCPEJICTBEHHO MpH padoTe CHCTEMbl Kak JIOKAIbHO, TaK M YyJaJIEHHO,
HETMOCPEJCTBEHHO KOHTPOJIUPYS Pe3yibTar.

- Ilpoctas u wnenemBas pacHIUPSEMOCTh KOHPUIypallMOHHOrO HHTepdeiica, myTéM no0aBiIeHUS
noJjiel KoH(Urypaluu Ha sS3bIKe oNnucaHus UHTep(deiica ynpaBiaeHHUs TOIBKO B KOMIIOHEHTaX, 3TOr0
TPEOYIOIIHX.

B OpenSCADA yxe npeaocTaBisieTcss TpU MOJYJII KOHQUTYpallid Ha pa3HOM OCHOBE BU3YaJIM3allUU.
OTMETHM UX ¥ UX BO3MOKHOCTU KOH(UTYPAIIHH:

- Moayns KOH(Urypauu Ha o6ubanoreke rpaduyeckoro uHTepdeiica
QT(http://www.trolltech.com/qt) - ULQTCfg. IlpenocraBisier  pa3BuTbli  uHTepdeiic

KOH(Urypauy, TO3BOJSIOIINI YIPaBIsATh KaK JIOKAJbHOH CTaHIMEW, TaK W yJaIEHHBIMHU
CTaQHIIMSMU B JIOKAIFHOHN M TTI00aJBHOM CeTsX, BKIIOYast 0€30IacHOe COeTMHEHHE.

«  Moaynp koHpUrypanuu Ha ocHoBe nuHamuyecknx WEB-texnonoruii (DHTML) - UL WebCfgD.
[IpenocraBisier pa3BuThii HHTEpDEHC KOHPUTYpAITMH, TTO3BOJISIONINN YIIPABIATh KaK JIOKAIbHOMN
CTaHIIMEeH cepBepa, Tak U YAaJEHHBIMH CTaHLMSMHU B JIOKAJHLHOM M TNIOOAIBHOW CeTsAX, BKIOYAs
paboty mo Ge3omacHOMY coenHeHH0. KIIMEHTCKOe MOIKITFOUeHHE OCYIIECTBISIETCS TOCPEICTBOM
ob0bruHOr0 Web-6paysepa.

« Moayns koHuUrypanuu Ha ocHoBe craTmueckux WEB-texnomormit (XHTML) - UL WebCfg.
[TpenocraBnser mocraTouHblii MHTEp(hEic KOHPHUTYPALUH, MO3BOJISIONIMN YIPABIATH JOKAIBHON
CTaHIIeH cepBepa nocpeacTsom oOsryHOrO Web-0paysepa.

3HaueHus KOHGUTypalud, U3MEHEHHbIE B KOH(UrypaTopax, a Takke OOJBIIMHCTBO JaHHBIX
coxpaustorcss B 6azax naHHbiX (B/). YuurteiBas momynbHOoCcTh moacuctemsl "B/l", umMum moryt ObITH
paznuunbie BJI. Ilpuuém mpenocraBisieTcss BO3MOKHOCTh XpaHeHHUs! pa3HbiX dacTtedl OpenSCADA kak B
pasueix b/l onHoro Tuna, Tak v B b/l pa3HbIX TUIOB.

Kpowme BJI nannbie 0 KOH(UTYpalluu MOTYT coepskaThes B KoH(purypanuonnom aiine OpenSCADA, a
TaKXke MepeaBaThCs MOCPEICTBOM MapamMeTpoB KoMmaHIHON cTpoku mnpu BbizoBe OpenSCADA. Onnako
COXpaHEHHE M3MEHEHUH KOH(UTypaluu B KOHPHUrypaTtopax IocTymHO Toibko B BJI. TumoBsiM mMeHeM
koHurypaunonHoro gaitna OpenSCADA sBnsercs /etc/oscada.xml. @opmaT koHPUrypalmoHHoro (aiina
U MapaMeTpbl KOMaHJAHOM CTPOKU pacCMOTPUM B OT/AEIBHOM paszelie.
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Hanpuelimee paccmorpenue koHpurypauumun OpenSCADA Oynmer NpOW3BOAUTHCA Ha OCHOBE
unrepdeiica konpuryparopa UL.QTCLg, ogHako npuHIMIBI paboThl OyIyT MOTHOCTHIO COOTBETCTBOBATH U
OCTaJbHBIM KOH(urypaTopam Osarojgapsi OOIIHOCTM B HCIOJIb3yeMOM UHTepdence KOHTPOIs
OpenSCADA.

PaccmoTpenne HauHéM ¢ KOHHUTYpanun cucteMHbIX napameTpoB OpenSCADA, koTopasi pa3memnaercs
B TPEX BKJIaIKaX KOPHEBOW CTPaHUIIbI CTAHIINH:
- Bxnanka "CraHuus" CcOOEpXHUT OCHOBHBIE HH(OpPMAIMOHHBIE ¥ KOH(PHUIYpalMOHHbBIE MO
cTaHuuu, puc.4a. [lepeunciaum npeaocTaBisieMble OIS U IPOKOMMEHTUPYEM UX:

« ID - conepxuT nHpopMaluo 00 UACHTU(UKATOPE CTAHIMH. YKa3bIBACTCS MapaMeTpoM
KOMaHAHOM cTpoku -Station. Ilpu 3arpys3ke umiercs cOOTBETCTBYIOLIMH HIACHTU(PHUKATOPY
CTaHIIMM pa3fen B KoOH(pUTrypallMOHHOM aiie u, ecnu He OOHapyKHUBaeTcs, TO
HCIIOJIB3YETCS NIEPBBIN JTOCTYITHBIN.
«  Uma cmanyuy - yKa3pIBaeT JJOKAIU30BAHHOE UMl CTaHIUU.
« Ilpoepamma - conepxur wuHPOpMamuo 00 uMeHH nporpaMMbl. OOBIYHO 3TO
OpenSCADA unu umst ocHoBanHoro Ha OpenSCADA pemienust.
«  Bepcus - conepxuT nHGOPMALIMIO O TEKYLIEH BEpPCUU IPOTPAMMBI.
« HUma xocma - coaepXuT MHPOpPMAIMI0 O MMEHM MAalIMHbI, Ha KOTOPOM 3aIlylleHa
CTaHIIMSL.
«  Cucmemnviii nonvzosamendb - COIACPKHUT HH(POPMAIMIO O TOJIB30BATENEC, OT HMEHHU
KOTOPOTo BBIMIONTHETCS Tporpamma B cucteme (OC).
«  OnepayuonHas cucmema - coaeput unpopmanuto o umern u Bepcun OC, saape OC, Ha
KOTOPOM UCIIOJHAETCS ITporpaMmma.
- Yacmoma (MIly) - comepXuT HHOOPMALMIO O YacTOTE ILIEHTPAIBLHOTO TMpoIeccopa,
KOTOpBIM HCIHOJHSETCS Mporpamma. 3Hau€HHE 4acTOThl IpoBepsercs pa3 B 10 cexkyHn u
MO3BOJISIET OTCIIC)KUBATh €€ U3MEHEHUE, HalPUMep, MEXaHU3MaMHU yIPABJICHUS TUTaHUEM.
« Paspewenue uacos peanvrhozo epemenu (Mc) - COICPKUT UHPOPMALUIO O BOZMOKHOCTH
WM paspemeHun 4acoB peanbHoro BpemMeHn OC. I[lo3BosSIET COPUEHTHPOBATHCS C
MUHHMAJIbHBIM MHTEPBAJIOM BPEMEHHU IEPUOJMYECKUX 3ajiady, Hampumep, JUid 3ajaad coopa
JTAHHBIX.
«  Buympenusas koouposka - COACPXKUT UH(OPMALUIO O KOJUPOBKE, B KOTOPOU XpaHATCS
TEKCTOBBIE COOOIICHNS BHYTPH MTPOrPaMMBI.
«  Koundueypayuonnwiii ¢aiin - comepxut uHPopManuo o KOHPUTYparmoHHOM (aiine,
UCIOJIb3yEMOM MPOTrpaMMOil. Y cTaHaBIMBAETCs MapaMeTpoM KoMaHAHOH cTpoku -Config.
«  Pabouas oupexmopus - yka3piBaeT Ha pabO4yI0 TUPEKTOPHIO CTaHIMU. Vcronb3yercs B
OTHOCHUTENIFHOM aJipecaiud OOBEeKTOB Ha (haiimoBoi cucteme, Hampumep, (aiino BJI.
JloryckaeT M3MEHEHME I0JIb30BATEIEM ISl COXPAaHEHUsS JAHHBIX CUCTEMBbI B Apyryio b/l
[Ipu sTOM 3HaueHue 3TOro mojsi He coxpansercs B b/l, a MoxkeT ObITh U3MEHEHO TOJIKO B
cexiuu "WorkDB" xondurypanmonsoro ¢aiina.
«  Hupexmopus ukoHOK - yKa3bIBaeT Ha JAUPEKTOPHUIO, COJAEPKAIIYI0 MKOHKU MPOTPaMMBbl.
Ecnu B nepeBe HaBuramuu KOH(UrypaTropa OTCYTCTBYIOT MKOHKH, TO BBl HenmpaBMIIBHO
yKa3ajau 3Ha4€HHE ATOrO MOJIs.
«  Jupexmopus mooyneu - yka3piBaeT Ha aupekToputo moxyied mais OpenSCADA. Ecmu
3HaYEHUE JTOr0 TMOJIsI HEKOPPEKTHO, TO HpHU 3amycke Bbl HE yBUAWTE HUKAKOTO
rpadguveckoro uarepderica, a ToIbKO HHPOPMAIHIO B KOHCOIU O KOPPEKTHOM 3aITyCKe sapa
OpenSCADA.
« Pabouas bBJ] - yxa3piBaeT Ha pabouyro 0azy manabix (B/[), a umenno Ha B/,
WCIONB3YEMYIO JJII XPaHEHHUS OCHOBHBIX JIaHHBIX MPOrpaMMbl. VI3MeHeHHe 3TOro mois
OTMEYaeT BCe OOBEKTHI MPOrpamMMbl KaK MOJIU(HUIIMPOBAHHBIC, YTO IMO3BOJISIET COXPAHUTH
WJIY 3aTPy3UTh JAHHbBIC CTAHIIMU U3 YKa3aHHOW ocHOBHOM B/I.
« Coxpansms cucmemy npu 6vixooe - YKa3blBaeT HAa HEOOXOIUMOCTh COXPaHEHUs
M3MEHEHHBIX JaHHBIX MPH 3aBEPILIEHUHN paOOTHI.
« Ilepuoo coxpanenus cucmemsvi - yKa3plBaeT Ha MEPUOJUYHOCTb B CEKYHJaX, C KOTOPOH
COXPAHATh U3MEHEHHBIE JaHHBIE CTAHIIMH.
«  A3biK - yKa3bIBaeT Ha SA3bIK COOOIIEHUN MPOrpaMMBbl. MI3MeHeHe 3TOro MoJisi JOMyCTHMO,
OJTHAKO TPUBOJUT K M3MEHEHHUIO S3bIKa COOOLICHMH TOJBKO il MHTepdeiica u
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IUHAMHUYECKUX COOOIeHNI!
« bazoswviii A3bIK MEKCMOGbLIX NEPeMEeHHbIX - WCIOJIb3YETCSl JUIsl BKJIIOUEHUS pexuMa
TTOAIEPKKA MHOTOSI3BIKOBBIX TEKCTOBBIX TIEPEMEHHBIX MyTEM YKa3aHUsI HEIYCTOTO 0a30BOTO
si3pIKa. 3HaueHHe 0a30BOTO S3bIKa BHIOMPACTCS U3 CIUCKA JABYXCHUMBOJIBHBIX KOJIOB SI3BIKOB,
OOBIYHO TOJIBKO TEKYIIHUW W 0a30BBIN S3BIKM B CIUCKE. Jlanee JUisi TeKCTOBBIX MEPEMEHHBIX
Ha Heba3oBOM si3pike B Tabmunax bJl OyayT co3maBaTbes OTAenbHbIE KOJNOHKH. [lon
TEKCTOBBIMH TICPEMEHHBIMH TIOJIPA3yMEBAIOTCSI BCE TEKCTOBBIE MO KOH(MUTypaTopa,
KOTOpBIE MOTYT OBITh MEpPEBEICHBI Ha APYToi sA3bIK. Ynca u Ipyrue CUMBOJIbHBIE 3HAUEHUS
K MX YHUCILy HE OTHOCATCS U HE MEPEBOASTCS.
« Coobwenus: - pa3fen rpynibl HapaMeTpoB, YIPABIAIOMUX paboTOH C COOOIIEHUSMU
CTaHIIUHU:
«  Haumenvuuii ypogensv: - yka3blBaeT Ha ypOBEHb COOOIICHNH, HAYMHASL C KOTOPOTO
HeoOxoaumMo wuXx oOpabateiBaTh. CoOOIIEHHsS HIKE OTOTO YpPOBHA OyayT
urHopupoBaTbcsa. HeoOxoaumo, Hampumep, A MCKIIOYEHHS H©3 00pabOTKH
OTJIaJIOYHBIX COOOMEeH ypoBHS (.
« B cucmemnvuii nozep(syslog) - yka3plBaeT Ha HEOOXOIMMOCTb HalpaBJICHUS
coo01eHnii B cucTeMHbli jorep, mexaHusMm OC i pabGoThl € COOOLIEHUSIMU
cuctembl u [IO. Ilpu BKIIOUEHUH ATOrO MapamMeTpa MOSBISETCS BO3MOXKHOCTD
YIpaBiATh U KOHTposmpoBaTh coodmenns OpenSCADA mexanm3mamu OC.
« Ha cmanoapmmuuiii 6vixod(stdout) - yka3pIBaeT Ha HWCIIOJIB30BAaHHWE B KauyeCTBE
BBIBOJIa COOOIIEHMs] CTAaHAAPTHOTO MEXAaHMU3MBl BBIBOJA B KOHCOJb. BBIKITIOUEHHE
ATOTO CBOMCTBA MCKJIIOYUT BECh BBIBOJ B KOHCOJIb, €CJIM HE YyKa3aH CJEAYIOIIUN
napamerp.
« Ha cmanoapmmuouii 6v1xo0 owubok(stderr) - yka3plBaeT Ha HCIOJIb30BAaHUE B
KayeCcTBE BBIBOJIa COOOIICHMSI CTAHIAPTHOIO MEXaHU3MBbI BbIBOJIA OMIMOOK, OOBIYHO
TOKE HAMPAaBIIAETCS B KOHCOJIb.
+ B apxus - yka3pIBaeT Ha HEOOXOIUMOCTh BBIBOJIa COOOIIEHUH B apXUB COOOIIEHUH
OpenSCADA. OtoT napamerp OOBIYHO BKIIIOYEH, & €0 BBIKIIOYCHHE HMPUBOAUT K
(haKTHIECKOMY OTKITFOUSHUIO apXUBUPOBAHUS COOOIICHNI Ha CTAHIIUH.
« Bkmagka "TloacucteMbl" CcOAEPKHUT CIHUCOK ToacHCTeM (puic.4b) W TMO3BOJISIET BBHINOJHATH
MpsIMbIE TIEPEXO0/Ibl K HUM C IMOMOIIIbI0 KOHTEKCTHOT'O MEHIO.
- Bxmagka "3amauu" comepkuT TaONMIly CO CHOHCKOM 3a7a4 OTKPBITBIX Pa3IUYHBIMU
komrnoreHTaMu OpenSCADA (puc.4c). 3 TaGnuiibl MOXHO MOJNYYUT PA3IUIHYI0 HHYOpPMAIHIO O
3a/1a4ax.
« Bxmanka "Tlomormip" comepXUT KpaTKyrO MOMOIIL AJIs JaHHOW cTpaHullel, puc.4d. B manHom
Cllydae 3TO JOCTYITHBIC MapamMeTpbl KOMaHIHOW CTPOKH M TMOJISI KOH(UTYparmoHHOTO (aiina s
JTAHHOW CTPAHUIIBL.

Jus momudukanmu moseil 3TOH CTpaHUIBI MOTYT HOTPeOOBaTHCS IpaBa MPUBUIETHPOBAHHOTO
nonp3oBarens. [lomyunTe Takue mpaBa MOXKHO, BKJIIOYHMB Balllero IOJIb30BATENsl B TPYIINY
CyIepnoib3oBaTels "root", Wiy, BOWIA HAa CTAHLIUIO OT UMEHHU CYyIIepIoib30BaTels "root".

HyxHO oTMETUTH €lé OAMH Ba)KHbIH MOMEHT: IoJisd UAECHTU(UKATOpOB Bcex 00bekToB OpenSCADA
HEJIOMYCTUMBI JJIsi HPSAMOrO PEAAKTUPOBAHUS, MOCKOJIBKY SIBISIOTCS KIIIOUOM JJIsl XPaHEHUS JaHHBIX
00bekToB B bJI. OnHako MOMEHATh HISHTU(UKATOP OOBEKTa MOXKHO C IMOMOMIBIO KOMaH[bl MEPEHOCa U
nocienyromiei BcraBku oobekta (Cut->Paste) B koHpurypatope.
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Puc. 4a. Bknazaka "Cranuus" KOpHEBOM CTpaHUIIBI KOH(QUTYPALIUU CUCTEMBI.

Onucanue nporpammbl OpenSCADA 41

|Hun
5 @ Aeno cranuns e OpenSCADA cmanyus: "emo cmaHuyus"
"a Basw gaHHbx
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'i} TpaHenopTe
w2 TpaHcnopTHuE NpoTokonu ID: DemaoStation
[El 4 CBop paHHwx
EIJ J'I.-bﬂ;m' CTaHuna: [,ﬂ,enll:- CTaHuMA
A3 HCTOUHHEOE BaHH MporpamMma: openSCADA
ModBus B )
DCON knnenT EPENA- D B4
SNMP knnent Mma %0673 roman diya.org
OBopyaoeaHue ICP DAS
BRoYHE I ERHYHEIHTENE CHCTEMHEI NONB30EATENE. roman
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@) ¥YnpaeneHue Mogynamn 1 . [ | Jlib p ]
MpekTapua mogynei: | .J. flibfopenscada
Loop pekTap ¥ P
Loop S5L Pafouan BJ; [MySDL.GEnDEI |v]
PLC
& CoXpaHnTe CHCTEMY NPN EeX04e: D
Mepuog coXpaHeHWA CHCTEME! [U |%]
Rux: |ru_RU.UTF-8 |
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OpenSCADA QTCfg: Jemo cTaHumA
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= J CBop maHHb: Basel faHHLx
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Puc. 4b. Bxnagka "Tlomcuctemsl" KOPHEBOU CTpaHHIIBI KOHPUTYPALIUN CUCTEMEI.

OpenSCADA QTCfg: JeMo craHuMA

Bain PenaktnpoeaHue Bua Nomows QTStarter

88 OO0 == Hal'l2000 89

[LE] =
| OpenSCADA cmanHuyun: "Work station”
Hemo cTanuma
Leop CTaHuma MopgcueTeMbl ] 3anaun l Nomowe ]
Loop S5L
Japgaun:
'ri.‘ Bazel AEAHHBIX
E EesonacHoeTs MyTe | MNoTok MNenuTHEa HFHHFHTE1|B
b H H
¥ TpancnopTu 1 |[sub_Archive.vals { 3033520200 | Round-robin | 10
@l TpaHcnopTHeE NpaTy : ;
J Chop AaHHbX 2 |sub_DACQ.mod_BlockCale entr_mWWaordu 2083197552  Round-robin 10
[ ] Apxnew
@ CneynaneHee 3 |sub_DAQ mod_BlockCale. entr_mWaorkF asta 2874808844 Round-robin 15
|3| MonesopaTenscEne n
Qi ¥ApaEneHWe MoaynAN 4 | sub_DAQ.mod_BlockCale. entr_mWWorkF astB 20864203368  CTaHpapT o
& |sub_DAQ.mod_ICP_DAS.cntr_LPE7E1 3016751884  Round-robin 20

& |sub_DAGQ.mod_ICP_DAS. ent_LPE7E81.prm_slotd 3008363376 Round-robin 32

7 |sub_DAGQ.mod_JavalikeCale.cntr_fft 2832865904  Cvune "bateh" 0O
8 |sub_DAQ mod_JavalLikeCalc.cntr_model 2841254512 CTaHpapT o
9 |sub_DAQ.mod_JavaLikeCalc.cntr_ups 2024477206  CTaHpapT o E

Jreman]

Puc. 4c. Briaaka "3agaun" KopHEBOM CTpaHHUIIBI KOH(DUTYPALUU CUCTEMBI.
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fafin  Pepaktnpoeanne Bwua  Nomowe QTStarer
fagn’ = i
88000 = = 200 29

Mma
IS T—— e OpenSCADA cmanyua: "[Jemo cmaHyus"

"; Bass AaHHBIX
I':Ef; BesonacHocTe [ CTaHuna | NopcHeTems | Famaun J Momowe 1
'5} TpaHenopT
a TpaHcnopTHEe np Momowe no onuuam:
J CHop BaHHBIX B
| Apxnew wmnmmnnt OnenSCADADG A1 (Linue2 6 30-std-defalt15), ===
@ CneynansHue
4 Nonesoratensern
G" YnpaeneHne Moay)

p COCHOEHBE OAUAN CHCTEME

Loo
Loop S5L

-h, --help WHpopmayna no onunAM CHCTEME.
—-Config=<nyTe> KoHdUrypaunoHHA dain.
--Station=<umaz Hma cTaHynm.

H-E-H
o
-
o

--demaon Janyck B peXMMe DEMOHA.
—-MessLev=<ypor> OBpabaTeeacMuil <yporeHb> coobweHui (0-7).
-log==Hanpaen.> Hanpaenenne cooBweHni g
<Hanpaen.> & 1- cucTeMHu i norep (syslogd);
SHanpaen.> &2 - cTaHAApPTHHA Eexo g (stdout);
<Hanpaen.> &4 - cTaHAapTHLEA Ewxon ownBok (stderr);
“Hanpaen.> &8 - apxue coobweHni.
-------------- MapameTpu cTaHunn </DemoStation/> & KoHHAYPALHOHHOM halfnNe —-m-mmmeem
StName  <umaz Wma cTaHuun.
WokDE  <Twun.WMma= PaGowaa BO (Tun 0 nma).
Workdir  =path= FaBovas pnpekTopHA.
leolir  =path= JUPEETOPNA © HEOHEAMH,
ModDir  =path= OnpekTopua moayned.
MessLev <ypoeeHe> OfGpafaTeeacMui <ypoeeHe> cooBuwenni (0-7).
LogTarget <Hanpaen.> Hanpaenedue cooBweHni g
<Hanpaen.® & 1- cucTemHwi norep (syslogd);
<Hanpaen.> &2 - cTaHRaPTHEA Ewxop (stdout);
SHAanpaen.® & <. cTaHAapTHEA Ewxon ownbok (stderr;
<Hanpaen.> &S - apxue cooBuweHnA.
Lang2CodeBase <azuk> Basoeui ASLIE ONA NepeEond TEKCTOELE NEPEMEHHLY, GBS CHMEONA.
SaveAtExit <true= CoxpaHATe CHCTEMY NPH EBXO0E.
SavePeriod <cex> Mepnop coxpaHeHWA CHCTEMBI.

I n
[ ]

u
‘E G|

Puc. 4d. Bxnanka "TTomonis" KOpHEBOW CTPaHUIBI KOH(DUTYPAITUH CHCTEMBI.

ITpu paccMoTpeHun cTpaHul] KOHQUTYpaluy MOAYJIbHBIX MOJICUCTEM OyIyT ONMMCaHBl OOIIME JUIs BCEX
Monysieil cBoiicTBa. OJHAKO HYXHO OTMETUTb, 4YTO KAXKIbIH MOAYJIb MOXKET IPEAOCTaBIATh Kak
JIOTIOJIHUTENbHBIE BKJIAJKH, TaK M OTAEIbHbIE MO AN KOHQUIypalMH COOCTBEHHBIX OCOOCHHOCTEH
(YHKIMOHUPOBAHUS Il CTPaHUI], OOBEKTHl KOTOPBIX HaCIeAyrTcs MoayasMu. OO0 OCOOEHHOCTSX H
JIONOJIHEHUSAX MOJAYJIEH MOXKHO O3HAaKOMMTBCS B OTAEIBHOMN TOKYMEHTALUU HA HUX.
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4.1. lloacucrema "bB/1"

[Toxcucrema sIBISIETCS MOIYJIBHON M COEPIKHUT UEPAPXHIO OOBEKTOB M300pakE€HHYI0 HaA puc.4.la. J{ns
KOH(HUrypanuy TMOACHCTEMBI TPEIyCMOTPEHAa KOpHeBas cTpaHuna mnoxacucrembl "BJ[", comepxkaras
Bkianku "Moaynu" u "Tlomomp". Brinagka "Moaynu" (puc.4.1b) conepKuT CucoK MOAYJIEH MOJACUCTEMBI
"B/1", moctynHbIX Ha cTaHuuu. Brimaaka "[loMons" copepKUT KpaTKyr0 MOMOIIb JJIsl JAHHOW CTPaHUIIBI.

s  Momudukamuu  moyned  CTpaHUI[ OTOM  MOACHCTEMBI  MOTYT  MOTpeOOBaThcsl — IMpaBa
MPUBUJIETUPOBAHHOTO TMOJIH30BATES WM BKIIOUEHHUE BaIIETO Moab30Baress B rpynmy "BJI".

_/f
Oemo ™
CTaHUKWA
CucmeMABIl crnod
~

Cinol nod cucmes

Gmoauaﬂ Bubnuotexa
| BA

PYHKLLMIA

TaEnuuaj

L ModynsHeIU criod
-~

N =

Puc. 4.1a. Uepapxuueckas cTpykrypa noacucrems! "bJ1".

L~ NOT OpenSCADA KoH(hMrypaTop -
®dain Pepaktwpoeanne Bug [Momoulb

85000 == 2 Q 2 D
|P‘IM;| (<]

= @ Demo station :ﬂ Modcucmema: ba3bl daHHBIX
= .; ibaabl gAHHBIX —
& % Bl SQLite Moaymu | Tomowe |
CBY: Bazosble GubnuoTet Mogynm:
CBY: Tecthl =
Generic DB Bl SQLite
CBY: AMTIKC BA DBF
Export DB B[ FireBird
BuBnuoTeku dyHKLWA BA MySalL
Mopens AITKC
% BODBF
@ Bl FireBird
&7 b0 MySaL
i, besonacHocTb
;i TpaHcnopTel

wu TpaHcnopTHelEe NpoTOKONbl -
| CBop paHHbIX
| ApxuMBhbl
&2 CneuuancHele
| Monbsoeatensckne WHTepMd
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Puc. 4.1b. Bknaaka "Moaynu" kopHeBoil cTpaHuibl moacuctems "bBJ1".

Kaxasiit Momyib moacucteMsl "BJ1" npenocraBisieT KOHQUTYpAIMOHHYIO CTpaHUIly ¢ BKiIaakam "B/ u
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"ITomours". Bxianka "B/I" (puc.4.1c) conmepxut crnucok bJl, 3apeructpupoBaHHBIX B MOAYyJEe U (IIaKOK
NpU3HAaKa MoJHOro ynaneHus b/l mpu BeImoiHEHHNH KOMaH/IbI yAajdeHus. B KOHTeKCTHOM MeHIo crucka b/l
MIPEIOCTABIISACTCS TOJI30BATEI0 BO3MOXKHOCTh J00aBlIeHUs, yaajdeHusi u mnepexona kK HyxHou BbJl. Bo
Bkiazke "[lomomip" cogepxxkurcs nadopmarus o moayne noacucremst "BJ" (puc.4.1d):

Mooyns - uneHTHGUKATOP MOTYJIS.
Hms - ums monynsi.

Tun - TN MOIYTIs, UACHTU(DUKATOP MOJICUCTEMBI, K KOTOPOI MOIYJIb PUHAITICKHT.
Hcmounuk - pazaensemasi OMOIMOTEKA - ICTOUHUK TAHHOTO MOYJISL.

Bepcusa - Bepcus monys.
Asemop - aBTOp MOJYJISI.
Onucanue - KpaTKOE ONIMCAHUE MOJTYJIA.
Jluyen3sus - TMIIEH3UOHHOE COTJIAIIIEHUE PacpOCTPaHEHUsI MOIYJIS.

OT OpenSCADA KoHgUrypaTop
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Mopene AITIKC

BubnuoTtekn dyHKUMIA

Froman)
S

Puc.

4.1c. Bknanka "BJ1" moxyns moncucrems "B1".
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.~ 1 QT OpenSCADA KoHgurypaTop

$ailn Pepasktupoeanve Buag [Momowb

1000 =% =

'

=

QL @@

|HM§|

[+]

= & Demo station

=
=2
e
El- %5 basbl gaHHbIX
5 % B[ SQLite [ B0 | Mowmows |

CBY: Tectnl .
Generic DB Monyne: SQLite
CBY: AIMKC Wma: B SQLite
Export DB ] Tun: B[
EZT;T;’%?&I HRLMH Wctounui: [ .fliblopenscada/bd_SQLite.so
% B[ DBF Bepcua: 1.4.1
i@ BO FireBird ABTop: Poman CaBouYeHKO
& BAMysQl Onucanuve: Mogynb BA. NpegoctasnaeT nogaepxky B SQLite.
i, beaonacHocTb ||
;i TpaHcnopTel Tuuenaus: GPL

& TpaHcnopTHele NpoTOKOMbI
| CBop gaHHbIX
1 ApxuBbl

@ CneumancHble -
@_m_ﬂ_ﬂmmrq'ranl_ﬁwan 1ALIT il

Modyne: SQLite

CBY: Bazoeble bubnuoTet _Wrdbopmauns o Moayne

Flroman

Puc. 4.1d. Bknanka "ITomours" moayns noacucrems! "BJ1".

Kaxnas BJ] comepkutr COOCTBEHHYIO CTpaHUIly KOHpUrypauuu ¢ BkIaakamu "baza naHHbIX" U
"Tabmuipl". KpoMe 0CHOBHBIX omepalyii MOKHO BBITIOJTHATH KOMUpoBaHue coaepxkumoro b/ ctannaptHoit
GyHKIMEH KONMUpPOBaHUS OOBEKTOB B KoHGuryparope. Omeparus KOMUPOBaHUS coaepx)umoro bJl
nojapasyMeBaeT konupoBanue ucxogHot bJ[ B B/l HazHauenus, npu 3Tom conepxumoe b/l HazHaueHus He
OYMIIIAETCS NEpe onepaureil konupoanusa. Konuposanue conepxumoro b/l mpon3BoauTCs npu yCIOBUU
BKIIOUYeHHS 000oux B/, nHaue OyneT BBIOIHATHCS MPOCTOE KOMMpoBaHue o0bekTa b/I.

Bxmanka "baza ganneix" (puc.4.1e) comepxut ocHOBHBIE HacTpoiiku bJ] B cocrase:

Paznen "CocrostHue" - comepuT CBOMCTBA, XapakTepusyrolue cocrosiuue bJ1:

«  Brmouen - cocrosaue bJ1 "Brarouen".

« Jlocmynnwie B/ - mepeuenb Tabmuil, kKotopble coaepkuT bJl. KoHTekcTHBIM MeHIO
JAHHOT'O CBOICTBA NPEAOCTABIAETCS BO3MOKHOCTh (PM3UUECKOro ynaneHus Tabnuu u3 b1

«  3aepysume cucmemy u3z b/ - kKoMaHJa JIJIsl BHIIOJIHEHUS 3arpy3ku u3 nanHoi bJ[. Moxer
WCIIONIB30BaThCA INpU IepeHoce naHHbIX B b/l mexny cranumsamu. Hampumep, MOXHO
COXpaHHUTh YYacCTOK OAHOH craHiuu B 3kcrnopTHyto bJl, ¢usmuecku nepenectu BbJ] Ha
JAPYTYIO CTaHIUIO, OAKIIOYUTH €€ B 3TOW MTOACUCTEME U BBI3BATh JaHHYI0 KOMAaHIy.

Paznen "Kondurypauus" - HemocpeaCTBEHHO COJIEPKUT MO KOH(PUTYypalluu:

« ID - conepxut unpopmanmio 06 uaentuduxarope b/1.

«  Uwmsa - ykazeiBaet umsa b/1.

« Onucanue - kpatkoe onucanue b/ u e€ Ha3HaueHusl.

« Aopec - anpec B/l B cneuuduunom ans tuna b/l (momymns) B ¢dopmare. Onucanue
¢dopmara 3anucu agpeca b/l, kak mpaBmio, JOCTYIIHO BO BCIUIBIBAIOIIEH IMOJCKA3Ke 3TOTO
TIOJISL.

« Kooosass cmpanuya - yka3blBaeT Ha KOJOBYIO CTpPaHMIly, B KOTOPOM XpaHATCS U
MPEAOCTaBIAIOTCS TeKCToBble 3HaueHus bJl. 3nauenue xomoBoi ctpanuibl b/ B cBsizke ¢
BHYTPEHHEH KOJIMPOBKOW CTaHIMM HCIOJb3YeTCs MJs MPO3PavyHOro IMEepPeKOJAUPOBAHUS
TEKCTOBBIX COOOIIEeHU Tpu oOMeHe Mexay ctaHiuen u b1

« Brxanwouams - yka3blBaeT Ha coctosiHue "BkiroueH", B koropoe nepeBoauth bJl mpu
3arpyske.
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Bxnaaka "Tabmuupl" (puc.4.1f) comepXuT CHUCOK OTKPHITHIX Tabmui. [lpu HopmaibHOW paboTte
IporpaMMbl 3Ta BKJIJKa IyCTa, MOCKOJbKY IOCIE 3aBepLIeHHs padoThl ¢ TabIUIAMHU HporpaMMa HX
3aKkpeiBaeT. Hamuune OTKpBITBIX TAaOJIUII TOBOPUT O TOM, YTO IporpamMma ceiddac ¢ TabaumnaMu padboTaer
WIN TaOJIMIBI OTKPBITHI MOJIb30BATENIEM JJIS U3YyUEHUS UX COAEPKUMOro. B KOHTEKCTHOM MEHIO IepeuHs
OTKPBITBIX TAOJHII MOXKHO OTKPBITH TAONUILy U M3ydeHus (komaHna "J{00aBUTH"), 3aKPBITH OTKPHITYIO
cTpanuiy (komaHja "YaanuTe'") U nepelTu K U3y4eHHIO COIEPKUMOT0 TaOJIUIIbI.

++| QT OpenSCADA KOH(HIypaTop

$ain Pepaktuposadue Bug [lomowb

88000 RX L4200 @@

‘HMFI
= @ Demo station

- %55 Baabl gauHbIx Basa naHHbix | TaGnuup

baza daHHbIx: OcHoeHana Bf]

% Bl SQLite
§ 511 DBF ~CocToanne g
(@ Bl FireBird Brroven: @
o @ B0 MysaL NHble TabnuubI:
CBY: bazosble bubnuoTekn 'D':;Trﬁve mess prL:Jc
. gEy: TecTsl Archive_val E
e arcrri]OBHaﬂ B0 Archive_val_proc
CIFPrm_test
CBY: AITIKC ) CIFPrm_test_io
BubnuoTekn yHKUMIA CigExtHosts
Iy EeMonenb AITIKC DAQ_DiamondBoards
/4 bezonacHocTs DAQ_JavaLikeCalc
{1 TpaHcnopTel DAQ_LogicLev
. TpaHenopTHbIE NPOTOKOMbI DAQ_ModBus E
J Cﬁop JaHHbBIX NAM CRIKD e

[ Apxusesl

3arpyanTs cucTEMY U3 3TOR
& CneunancHble l 24 Y E'D'l

[ Monb3oeatensckue MHTEPhEC ~KoHdburypauma
% YnpaBnesue mMoaynsamMu ID: GenDB
& Loop
@ Loop SSL IR [Ocﬁoaﬁaﬂ Bl
PLX8 Onucanve:

Appec: [server.diya.org;roman;romasEﬁSﬁ;oscadaDemoSt l

Koposas cipaHuua: [UTF-S l

Brntouats: [

[ an

Puc. 4.1e. Bknanka "baza nanneix" B/l moayns noacucremst "B/1".
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«+ QT OpenSCADA KoHgHrypaTop

dain Pepaktvpoeadve Buo [lomouwb

B B00CO0RFER  LLL 200 28

Wma
= @ Demo station
£ 55 basbl naHHbix basa faHHbix | Tabnuusl I
% Bl sQLite
% B DBF OTkpbiTble Tanuub:
(& B0 FireBird SYS
= @ b MySQL e
CBY: basoeble bubnuotel
CBY: TecTol
OcHoeHana Bl
arch
CBY: AITIKC
BuBnuotern dyHKUWA
Mopgene AITIKC T
{4, BesonacHocTb
¢ TpaHcnopTsl
w TpaHcnopTHbIE NPOTOKONI
| CBop paHHbIX
[ Apxwesl E

1 e P ||>

. Bbaza daHHeIXx: OcHoeHan 5]

oman
s,

Puc. 4.1f. Bxmagka "Ta6muuer" B/ momxyns noncuctemst "BJ1".
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Crpanuna u3ydeHus: COACPKUMOIro TAaOIMIIBI COAEPKHUT TOJNbKO OAHY BKIaaky "Tabmuma". Bxianka
"Tabmuua" (puc.4.1g) cOIEpXKUT TMojie HMMEHU TaONUIBl W TaONUIly C COACPKUMBIM. Tabnurei
COJEPKHUMOTO NMPENOCTABISIIOTCS (DYHKIIHU:

*  PEJaKTHPOBAHUE COAEPIKUMOTO STYEEK TAOIULIbI;
+ n00aBleHHE 3aMTUCH (CTPOKH);
+ yJaJleHHe 3aMucH (CTPOKH).

++| QT OpenSCADA KoHthMrypaTop & es

daiin PepaktwposaHve Bup [Momouwb

88000 L4200 @@

‘ s Ta6nuya: SYS
= @ Demo station

£ %5 basbl faHHbIX Tabnuua

% B/l SQLite

% bODBF Kondpurypauma
(@ B[ FireBird {HMH: sYs
= @ b0 MySQL :
CBY: ba3sosble GubnuoTeku HatHbie:
CBY: Tectnl ‘ — | = —

£ OcHoeran B

sYs 1|root éfDemoStationfsub_UIImod_QTCfngtaﬂ...éIDemoStation
arch 2/ root /DemoStation/sub_Ul/mod_QTCfg/Start... roman
CBY: AITIKC
Bubnuoteru dpyHKumMA root  |/DemoStation/sub_Ul/mod_Wision/Start... roman
Mogene AITIKC

roof  /DemoStation/sub_Ul/mod_Vision/User...

&

%4 BesonacHocTe

i TpaucnopTel

v TpaHCnopTHbIE NRPOTOKOMSI
| Cbop paHHbIX

[ ] ApxuBbl

& CneuvanbHble

4 Monb3osaTensckhe UHTEPDENC
% YnpaBnexue MomynamMu

=

root  /DemoStation/sub_Ul/mod_Vision/Run...

#

root  /DemaoStation/sub_Ul/imod_Vision/VCA...

B2

roof  /DemoStation/sub_Ul/mod_Vision/Play... play -q %f
roman /DemoStation/sub_Ul/mod Vision/dev... AAAAWAAAADSAAAAAQAAAAAAAAESAAAC

B3

[e[~[o]a]a]a]

& Loop
@ Loop SSL L [
PLX8
(1 (]
[|[roman

Puc. 4.1g. Bknaaka "Tabnuna" tabmuier b1 Mmomyns nmoacuctemsr "B
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4.2. Iloacucrema "be3onacHoctn"

[Toxcucrema He sBisseTcss MOIYIbHOH. [[msi KoH(HUTyparuu MOJACHCTEMBI TPEAYCMOTpPEHA KOpPHEBas
cTpanuia noacucremsl "bezonacHocTs", coaepkamas Bkiaaku "lloap3oBarenu u rpynnsl nojb3oBarenen”
u "llomomp". Bxmaaka "llomp3oBaTenu u rpynmsl moib3oBateneid” (puc.4.2a) CONEPKHUT CIHCKH
MmoJib30BaTeie W Tpymn mosb3oBateneil. Illomb3oBatens B rpynme  "Security' u ¢ mpaBamu
MPUBUIICTHPOBAHHOTO MOJIB30BATENSI MOXKET 100ABUTh, YJAIHUTH MOJIb30BATENS WU TPYIITY MOJIb30BaTENCH.
Bce ocranpHbIe MOJIB30BATENM MOTYT MEPEUTH K CTPAHUIIE TMOJIB30BATENS WM TPYNIBI MOJIH30BATEIIS.

Bxnanka "Ilomons" cogepXuUT KpaTkyro NOMOIIb JJI JAHHON CTPaHHUIIBI.

f_'.-: OT OpenSCADA KOH(pUrypaTop = 3 %
daiin PepaktupoBanve Bug [lomowb
88000 R= 1l 200 @0
Kma ®
5 @ Demo station v._ () Modcucmema: bezonacHocms
% Baabl panHbIx -
= %, BesonacHocTs Monb3oBaTenu W rpynNnel NONL30BATENERA [ Momouwb
MNons3osamens:
) MNonb3oBaTenK:
lpynna.
i TpaxcnopTsl roman
v TpaHCcnopTHbIE NPOTOKOMG root
| Chop paHHbIX user
[ ApxuBbl
&4 CneuwansHble
4| MonksoeaTenbckie MHTepget
& YnpaeneHwe MoaynaMM1
@ Loop
= Loop S5L
PLX8 [pynnel Nonb3cBaTenei:
users
BD
Archive
Security
Ul
root
Protocol
Special
DAQ
(1 | [«I*]
FFoman

Puc. 4.2a. Bxnaaka "Ilonp30BaTeny U rpynibl MOJIb30BaTeNel" KOPHEBOM CTPAHUIIBI TIOJICHCTEMBI
"be3zonacHocTp".

Onucanune nporpammbl OpenSCADA 50



Jns koHurypauuu mOJB30BaTeNsl MPEAOCTABISACTCS CTPaHUIA, COJAEp)Kallas TOJIbKO BKIAIKY
"TTonb3oBarens" (puc.4.2b). Bknaaka comaepXUT KOH(DHUTypalMOHHBIE NaHHBIE MPOMUIS TMOIH30BATEIS,
KOTOpbIE MOXXET HW3MEHATh CcaM T[0Jb30BaTelb, TOJb30BaTeNb B rpymme  "Security"  wiam
MPUBUIICTHPOBAHHBIN TIOJIB30BATENb:

«  HWwms - nvapopmanus 06 UMeHH (MACHTUPHUKATOPE) TTOITH30BATEIIS.

« [lonnoe ums - yKa3bIBaeT Ha MOJTHOE UMl TTOJIb30BaTENsl.

«  HM3obpasicenue nonvzoeamens - yKa3blBaeT M300paKeHHE MOJb30BaTess. V300paxeHne MOXer
OBITh 3arPY’KEHO WU BBITPYKEHO.

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

« ITlaponw - IoJie A1 U3MEHEHUS TIapoJIs MoJIb3oBaTessl. Beeraa oToOpaskaer "******!,

« [pynner nonv3osamerneti - Tabnuua ¢ MEPEYHEM TPYII MOJIH30BATENCH CTAaHIMU U MPU3HAKOM
MIPUHA/IJISKHOCTH TIOJIH30BATENS K TPYIIIIaM.

| QT OpenSCADA KoHhWrypaTop

daiin Pepaktuposanve Buao  [Nomowls
"3 : = - &
8 8000 &l 200 @0
| dua a lMone3oeamens: user
= @ Demo station
= basbl faHHbIX Monbsoeatens l
= % BbesonacHocTs
= lMone3osamens: Wmsa: user
& rtoman Monkoe ums: |MpocToir nonb3osarens
roo
liser WMaobpameHne nons3oeaTens:
= Tpynna: KapTuHka He ycTaHoBneHa!
users
BD Bl nonszoeatens: |*.* |v]
ArChive ke e e e e e e e
Security Mapone: [
Ul [oynnsl NonNb3oBaTensi:
root
Protocol :l lpynna |BKI'IH]"—IEH‘
Special 1| users A 4
DAQ —
¢ TpaHcnopTsl 2|BD
o TpaHCnopTHbIE NPOTOKOMG | Archive
| Chop paHHbIX | i
[1 ApxuBel 4 | Security
4 CneunanbHble —
4| MonbaoBaTensckue WHTEpPd 5/Ul 7~
%y YnpaeneHwe Moaynamu E lal et -
€1 )
Froman]

Puc. 4.2b. Bxnanka "Ilonp30Batesns" cTpaHUIlbl TIOIB30BATENs MOACUCTEMBI "bezonmacHocTh".
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Jlis KoHuUrypanuu rpymnisl 1ojb30BaTeei NpeaocTaBiIseTcs CTpaHuLa, COAEprKallas TOJIbKO BKIAAKY
"I'pynma" (puc.4.2c). Bkimaaka conepXKUT KOH(GUTypallMOHHBIE JaHHbIe TPOQUIIS TPYMIIBI MOIb30BaTeNeH,
KOTOPBIE MOKET U3MEHATh TOJIBKO IPUBUIIETMPOBAHHBIN MOJIb30BATENb:

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

+ [lonnoe ums - yka3plBaeT Ha NOJIHOE UMs IPYIIIBI OJIb30BATENICH.

« BJ] epynnwvi nonvzoeameneii - anpec bJ1 11 XpaHeHUs JaHHBIX IPYIIIBI OJIb30BATENIECH.

« Ilonvzoéamenu - CIHUCOK IIOJb30BATENIEl, BKIIOYEHHBIX B JaHHYl rpynmy. C mnomoibro
KOHTEKCTHOT'O MEHIO CIIMCKA MOXHO 100aBUTh MJIM YIAIUTh IIOJIb30BATEINS B IPYIIIIE.

so QT OpenSCADA KoHdgurypaTop =l

dann Pepaxktvposanve Bua [Nomouwls

830000 L4l |BOCL @0
|HMﬂ 4]
= @ Demo station

pynna users

= Basbl faHHbIx Mpynna
= /& BesonacHocTb
= Mons3osamens: Mma: users
%Grtoma” MonHoe uMs: [prnna nonb3oBaTeneil ]
user B rpynnel nonssoeatenei: | *.* v]
= [pynna: Monb3oBaTenu:
‘USers user
BD root
Archive roman
Security
ul
root e
Protocol
Special
DAQ
i/ TpaHcnopThl
. TpaHcnopTHBIE NPOTOKOMGI
| Cbop paHHBIX @

<] | (]

Flroman)
{romar]

Puc. 4.2¢c. Bknanka "I'pynmna" cTpaHuibl rpynisl HOJab30BaTeliel nmoacucremsl "besonacHocts".
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4.3. lloacucrema "Tpancnoprsl"

[Toacucrema siBsieTCS MOJIYJIBHOM M COIEPKUT UEPAPXUI0 00BEKTOB, M300pak€HHYI0 Ha puc.4.3a. s
KOHQUTYpallud TOACHCTEMBbl TMPEAYCMOTpEHa KOpHEBas cCTpaHula mnoacucreMbl "TpaHcrmoptsl",
coaepxarias Bkiaagku "[loacucrema", "Monaynu" u "Ilomonis".

Hemo cTaHyua

Sockets
Tinm mp aHemopma |l

CucmesHeIl cmold

Crodl modcusmen

wea_1 ][5e|f] E[Trt:ntrmup][Tr_EEtrpma]

Brod muegrid M cxod sl |

Modynsibid cnodj |

Puc. 4.3a. Uepapxudeckas cTpykTypa noacucteMsl ""Tpancnoptsi”.

Bxknagka "Ilogcucrema" (puc.4.3b) comepkur Tabnuily KOH(MUIYpallud BHEIIHMX JJIS JIaHHOU
OpenSCADA crannuii. BHemHue cTaHuud MOTyT OBITh CUCTEMHBIMH M I0JIb30BATE€IbCKUMH, YTO
BBIOMpAETCsl COOTBETCTBYIOIIMM THapameTpoM. CHCTEMHbIE BHEIIHHE CTaHLUMU JOCTYIHBI TOJIBKO
IPUBWIECTUPOBAHHOMY IIOJI30BATENI0 M HCHOJB3YIOTCS KOMIIOHEHTAMHM CHCTEMHOIO Ha3HaueHus,
HalpuMep, MEXaHW3MOM  TOPHU3OHTAJIBLHOTO  pe3epBupoBanms u  Moayilem  DAQ.DAQGate.
ITonb30BaTeNbCKUE BHEIIHWE CTAaHIMM INPUBSA3aHbI K IOJB30BATENI0, KOTOPBIM MX CO3/aBajl, a 3HAYUT
CIIMCOK  IIOJIb30BATEIbCKUX  BHEIIHMX CTAaHUMA WHAMBHAyaJleH s  KaXJIOTro  I0JIb30BaTess.
[Tonp3oBarenbckue BHELIHME CTAHIMM HCIIOJB3YIOTCS KOMIIOHEHTaMH TIpaduueckoro uHTepdeiica,
Hanpumep, UL.QTCfg, UL.WebCfgD u Ul Vision. B Tabnuiie BHEUTHUX CTAaHIWH BO3MOXKHO J00aBJICHUE U
yJlaJIeHue 3amucell Mpo CTaHLMIO, a Takxke X Moaudukanus. Kaxaas 3anuchk conepKuT mos:

« Id - unenTuduKaTOp BHEIIHEH CTAHIINU.

«  Uwms - ©Ms BHEIITHEN CTAHIAH.

«  Tpancnopm - BbIOOp U3 CIMCKAa MOJYJS MOACUCTEMbI "TpaHCIOPTH" 7Sl UCMIOJIB30BAHUS €T0 B
JIOCTYTIE K BHEIIHEH CTaHIIUU.

« Aopec - aapec BHeLIHEW cTaHUMU B (opmate, crieliupUUHOM JUIs BHIOPAHHOTO B MPEAbIAYILEM
T0JIe MOJTYJIsl MOACUCTEMBI " TpaHcropThl".

« Tlonvszoeamensv - UMA/MAESHTUPUKATOP MOJIB30BATENs YIAIEHHOW CTAHIMM, OT UMEHU KOTOPOIO
BBIIIOJHATH MOJKIIOYEHHUE.

« Ilaponw - mapoib NOJIb30BATENS YIATIEHHOW CTaHIIWH.

Bxnaaka "Moaynu" (puc.4.1b) comepxuT cnucok Moxyieit nmogcuctemsl "TpancnopTsl" U MASHTUYHA
JUIsT BCEX MOJIyJIbHBIX mojacucteM. Bxmanka "IloMmomp" comepXKUT KpaTKyro MOMOIIL IS JaHHOM
CTpaHMIIBI.
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http://wiki.oscada.org/Doc/Vision?v=10pu
http://wiki.oscada.org/Doc/WebCfgD?v=dn4
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http://wiki.oscada.org/Doc/DAQGate?v=d1r

-+ | QT OpenSCADA KoHdUrypaTop

$ain Pepaxtvposanve Bug [lomowbs

883000 R%X L4200 29

Mma

- @ Demo station
% Baabl faHHbIX
{l4, BeaonacHocTe
= ¢ TpaHcnopTsl
= g SSL
BxodHol mpaHncm
BbixodHol mpaHc
= g CoKeTbl
BxodHol mpaHcm
BbixodHol mpaHc
& TpaHcnopTHbIE NPOT!
|7| CBop maHHbIxX
[ ApxwBbl
@# CneuwanoHble
& Monb3oBaTensckue W
%y Ynpaenexve mogyns
& Loop
= Loop SSL
PLX8

=

®-B-E-8

%} lNModcucmema: TpaHcmopmsl

Mopcuctema | Mopynn | Momows |

CucTEMHBIE BHELLHWE XOCThI: [
MepeyeHb BHELLUHWX XOCTOB:

Id | Wma |Tpaucr|op'r|

Anpec MNonb3oBaTtens | MNaponb ‘

loop Loop CokeTbl

1
EloopSSL Loop SSL | SSL
; plx8 PLX8

TCP:localhost: 10005 roman bl
localhost: 10045 root bl

C-OI{ETbI TCP:plx8.diya.org:10005 roman bl

an

Flromar)
=

Puc. 4.3b. Briagka "Iloacucrema" KopHEBOW CTpaHUIIBI MOACUCTEMBI " TpaHCIOPTHI".
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Kaxnapiii monyns mnoacuctembl "TpaHcnopTel" NpenocTaBisieT KOH(DUIypallMOHHYIO CTpPaHHUIy C
Bkiaakamu "Tpancnopts”" u "llomours". Briaaka "Tpancnopts!” (puc.4.3¢) COAEpXUT CITUCOK BXOASALINX
U UCXOJIIUX TPAHCIOPTOB, 3aPETMCTPUPOBAHHBIX B MOJyNe. B KOHTEKCTHOM MEHIO CIIMCKOB TPAHCIIOPTOB
MOJIb30BATENI0 MPEJOCTABIISACTCS BO3MOXHOCTH J00aBJICHUs, YHAJNCHHS U IMepexofa K HYKHOMY
Tpancnopty. Bo Bkianke "llomoms" conmepxkutcs mHDOpMAIus o Moayne moacucteMsl "TpaHcmopThr”

(puc.4.1d), cocTaB KOTOPOI UIEHTUYEH IS BCEX MOTYJIEH.

TpaHcnopTsl | Momouys |

200 @298

Modynk: Sockets

D®ain Pepaktwposadve Bug [NoMoulb
8 5000 =% x|
mm
= @ Demo station @
. Basbl faHHbIx
{2, BesonacHocTb
= 4 TpaHcnopTsl .
ag @ SSL Bxon;
BxodHol mpaHcnopm: Self
BeixodHol mpadcnopm WEB_T
=+ CokeTol WEB_2
Bxodnol mpaHcnopm:
BeixodHol mpadcnopm
o TpaHCcnopTHble NPOTOKONb
~/| CBop paHHbIX
| ApxuBbl Beixoq:
&4 CneuwnansHble TrCntrloop
4 MonbaoBaTenbCckue UHTepC TrCntrplx8
¢ YnpaeneHwe mogynaMu
& Loop
& Loop SSL
PLX8
[ D

Froman)
Fromar]

Puc. 4.3c. Bxknangka "Tpancnopts!”" Monyns noacucteMs! "Tpancnoptsl".
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Kaxxnprii  TpaHCIIOPT COACPKUT COOCTBEHHYHO CTpaHMIy KOH(HTypamuu ¢ OIHOM BKJIQJIKOHN
"Tpancropt". DTa BKJIaJKa COJIEPKUT OCHOBHBIE HACTPONKH TpaHcmopTa. Bxosmwmii Tpancopt (puc.4.3d)
COJIEPIKHUT:

« Paznen "CocrosiHue" - cCOOepKUT CBOMCTBA, XapaKTEPU3YIOLIUE COCTOSHUE TPAHCIIOPTA:
«  Cmamyc - nvHpOpManus 0 TEKYIIEeM COCTOSIHUN TPAHCIIOPTa M CTATUCTHKA €T0 PaOOTHI.
«  Bwinonnsemcs - coctrosiHue Tpancnopta "BoinonaHsercs'.
« B/ mpancnopma - anpec bJl niig XxpaHeHHs] JaHHBIX TPAHCIIOPTA.

+ Paznen "Kondurypamus" - HemocpencTBEHHO COACPIKUT OIS KOH(PUTYpaIUH:
« ID - undpopmanus 06 uaeHTHGHUKATOPE TPAHCIIOPTA.
HUwma - yka3bIBaeT UM TPAHCIIOPTA.
OnucaHue - KpaTKO€ OMMCAHKUE TPAHCIIOPTA U €r0 Ha3HAUCHUSI.
« Adpec - anpec TpaHCHOpTa B crienmu(pUIHOM JUIsi TUNA TpaHcmopTa (Moxayns) ¢opmare.
Onucanue ¢popmMara 3amucu ajapeca TPaHCIOPTa, KaK MPaBUJIO, TOCTYITHO BO BCILIbIBAIOIIEH
MIOJICKAa3Ke ITOTO MOJIS.
« Tpaucnopmmuoeiii npomokon - YKa3blBa€T Ha MOAYJIb TPAHCIOPTHOIO MPOTOKOJIA
(moacucrema "TpaHCOPTHBIE MPOTOKOJIBI"), KOTOPBINA JOJKEH paboTaTh B CBSI3KE C JaHHBIM
BXOJHBIM TPAHCMOPTOM. T.e. MOJyYEHHbIE HECTPYKTYPUPOBAHHBIC IaHHBIE ATOT MOIYJb
OyZeT HampaBJIATh HA CTPYKTYPH3ALUI0 U 00pabOTKY YKa3aHHOMY MOJYNIO TPAHCHOPTHOTO
IIPOTOKOJIA.
« 3anyckamov - yKa3blBa€T HA COCTOSTHHUE
TPaHCHOPT MpPH 3arpy3Ke.

"Bemmonnserca", B KOTOpOE€ MEpPEBOIHUTH

Paiin PepaktwposaHwe Bug [lomolyb

28500

2

BxodHoii mpaHcnopm: Self

-+ x| ) o

‘HMH

- @ Demo station
% basbl gaHHbIX
{2, besonacHocTs
E- 4 TpaHcnopTbl

TpaHcnopt

~CocTtoaHue

= g SSL
BxodHoll mpaHcropm:
BeixodHol mpaHcnopm

Cratyc: 3anyweH. CoegnHerni 1, oTkpbiTo 1. Tpathuk Bxogawmin 3418 k6,
ncxopawmin 1.683e+04 kb. 3akpoITo coeauHeHMI no numATy 0.

BeinonHaetca:

=

4 CneuwancHble

[ Monb3oBaTensckke MHTEpC
& Ynpasnexue Moaynamu
& Loop

= Loop SSL

PLX8

=

I (1]

= ¢g CokeTol —
El- BxodHotl mpaxcnopm: EﬂTpchnopTa:[ : |'l
EMGSB : ~ KoHtburypaums
WEB_2 ID: Self
- Beixo0HoU mpaxcnopm Wma: [58"
TrCntrloop Onucatne:
TrCntrplx8
w0 TpaHCnopTHLIE NPOTOKONb
| CBop AaHHbIX
1 ApxuBbl

Anpec: | TCP::10005:1

TpancnopTHeIA npoTokon: | SelfSystem |-

3anyckate: (v

B vepens
Makcumym KNMeHToB:
BxogHon Bydpep (kbaiT):

oman)

Puc. 4.3d. Bknagka "Tparcrnopt" cTpaHUIIBI BXOISAIIETO TPAHCTIOPTA MOAYJISI MTOACHCTEMBI " TpaHcmopTsr”.
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Ucxonsmuii Tpancnopt (puc.4.3€) COaepKuT:

+ Paznen "Cocrosinue" - COIep>KUT CBOMCTBA, XapaKTEPUIYIOLIUE COCTOSIHUE TPAHCIIOPTA:
+  Cmamyc - nadopMaIys 0 TEKyIIeM COCTOSTHIH TPAHCIIOPTA M CTATUCTUKA €r0 PabOTHI.
+  Buwinonusemcs - cocrosiuue tpancnoprta "Beinonnsercs".
« b/ mpancnopma - anpec B]1 ayist XpaHeHUsT JaHHBIX TPaHCIIOPTA.

+ Pazgen "Kondurypauus" - HenmocpeacTBEHHO COAEPKUT MO KOH(PUTYpALUH:
+ ID - uadopmanust 06 uaeHTHPHUKATOPE TPAHCIIOPTA.
+  Mmsa - yka3pIBaeT UM TPAHCIIOPTA.
+  Onucanue - KpaTKoe OMMCAaHUE TPAHCIIOPTA U €ro Ha3HAUYEHUSI.
+ Aopec - anpec TpaHCIOPTa B CHEHH(PUYHOM JUIsl TUIIA TpaHCIopTa (Moxyis) gopmare.
Onucanne ¢popmMara 3amucu ajpeca TPAHCIOPTa, KaK MPaBUIIO, TOCTYITHO BO BCILIBIBAIOIIEH
MOJICKA3Ke ATOTO TIOJIA.
« 3anyckamv - yKa3plBaeT Ha cocTosiHue '"BpimonHsAerca', B KOTOpO€ NEPEeBOJIUTH
TPaHCIOPT MU 3arpy3Ke.

-+ QT OpenSCADA koHuryparop = = >
©aidn  Penaktuporadwe Bun  MNomows QTStartar

88000 =X L4l 200 B8O

Mma

= ‘ Demo station

BrixogHou TpaHcnopT:Exlar

=
=] Bazbl 4aHHbIX Tpancnopt Zanpoc
EB BezonacHocTs
= ;f TpaHcnopTel — CocToauue
S5L
@ Cratyc. Sanyuyen. Tpadouk exonawui 0 k6, ncxonau,ui 0 k5.
b Coketwl
= MocnegopaTentHBIR MHTER Brinonuaetca: A
Bxoguod TpancnopT: BJL TpaHcnopTa: [ |v]
=] BrixogHoi ToaHcnopT:
Exlr — KoHdoury pauus
o TPaHCNORTHEIE NPOTOKONE 1D: exlar
[ =0 COop AaHHbIX
= J P Mma: [Exhr
[ | Apxuesl
({4 Cneumansueie Onucadue:
I!] Monb30BATENBC KNS MHTER
€y YnpaeneHWe MOLY NAMK
& Loop
@ Loop S5L
a PLX& Al pec: [s‘daw‘l'lySDﬂBBCD:E:E:p l
Sanyckats: [ |
BpeMeHHble MHTEpEaNLI: [EEE:D.E?:EQB ]

(4] €10

=

Puc. 4.3e. Bxknanka "TpancnopT" cTpaHUIbl UCXOIALIETO TPAHCIIOPTA MOAYJIS MOACUCTEMBI " TpaHcropTel".
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Hcxonamuii TpaHCHIOPT, B JIONOJIHEHHE, NPEAOCTABISAET BKIAAKY (POPMUPOBAHUS HOJIb30BATEIHCKOIO
3ampoca uepe3 AaHHbI TpaHcnopT (puc.4.3f). Bkiaaka npeqHasHaueHa Ui HaJTaJKU CBA3H, a TaKoKe JUI
OTJIAJIKU IPOTOKOJIOB U COJEPIKMUT:

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

« Peowcum - yka3bIBaeT PEXKUM JaHHBIX, u3 cnucka "Tekct" u "Bunapusril", B koTopom Oyner
(opMHpOBATLCS 3alpOC U MPEAOCTABIATbCA OTBET. B OMHApHOM pexruMe JaHHbIE 3alMChIBAIOTCS
napamMy Yucell B MIECTHAAIATEPUIHOM HCYUCICHHH, T.¢ OaliTaMu, pa3aeiéHHBIMHU MPOOeIaMH.

«  Omnpasums - KOMaHJa OTIPABUTh 3a1IPOC.

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

«  Omeem - IPEAOCTABIAET OTBET B BHIOPAHHOM PEKUME IPEICTABICHNS TaHHBIX.

¢~ QT OpenSCADA KoHgMrypaTop = = >
©ain  Penaktwpoeadwne  Bun  MNowmows QTStarer

800X 14l 200 @0

Mma v
_ BrixogHoH paHcnopT:Exlar
= 6 Demo station
—
onl Bazbl AaHHbX Banpoc
E}B BezonacHocTh
= g TpaHcnopThl Bpemsa (Mc): 23.007
g ssL
g Coketsl Pexim: [Eunapuhln |v]
=) Moc nenoeaTenbHEIR MHTEp
BrogHoi TpadciopT:
[ BLixoqHoif ToaHcmopT: Janpoc:
21t 010300000001 840a
Iz TPaHCNOPTHBIE NPOTOKOALI
J CAop LaHHBIX
[ ] Apxuebl
(9 CneumanbHbie
I!] Monb20BATENBCKWE MHTEM
€Y YnpaenaHue MoLy NAMKA aTRET:
@ Loop 0103020368 b8 fa
® Loop SSL
= PLxE

[J[romar]

Puc. 4.3f. Bkiagka "3anpoc” cTpaHHIIBI HCXOIAIIETO TPAHCTIOPTa MOIYJIS OACUCTeMbI "TpaHcmopTh".
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4.4. lloacucrema "TpancnopTHbie NPOTOKOJIBI'"

[Moxcucrema siBnsieTcss MOAYNbHOH. s KOH(HTypamuu TMOJCHUCTEMBI TMPEAYCMOTpPEHA KOpHEBas
cTpaHulia noacucteMsbl "TpaHcnopTHble TPOTOKOJBI", coaepskamias Bkiaaaku "Mopynu" u "llomomp".
Bxnaaka "Moaynu" (puc.4.1b) comepxuT cnucok Moayieil moacuctemsl "TpaHcopTHBIE TPOTOKOINBI" U
WJEHTUYHA U1 BCEX MOAYJbHBIX moacucteM. Bxmaaka "ITlomomp" comepXUT KpaTKyr0 NOMOIIb IS
JTAHHOM CTpaHHULIBI.

Kaxnapiii mMomyns mojcuctemMbl "TpaHCIOPTHBIC MPOTOKOJBI" TPEIOCTABISICT KOH(PUTYPANUOHHYIO
crpanuily ¢ oxHoi Bkmaakoi "Ilomomis". Bo Bkimagke "[lomomp" comepkurcst mHbOpMaIus o0 MOAYJe
noacucremsl "Tpancnoptaeie mpoTokonsl" (puc.4.1d), cocTaB KOTOPO# HIEHTUYEH Ui BCEX MOTYJICH.

4.5. IToncucrema "Coop naHHbIX"

[Toxcucrema sBIIIETCS MOJTYJIBHOW M COACPIKHUT UepapXui0 00BEKTOB, M300paxEHHYIO Ha puc.4.5a. J{ns
KOH(HUrypanyy TOJCUCTEMBl TPEAYyCMOTpPeHa KOpHeBas cTpaHuna mojacuctemMbl "COop JaHHBIX",
conepskamias BkiIaaku "bubnuorexu mabdiaonos", "Moaynu" u "[Tomorms".

Jns nomyuyeHuss nocryna Ha MoauduUKaluuioo OOBEKTOB ASTOM MOJCUCTEMbl HEOOXOAMMBI IpaBa
nosib3oBatens B rpynne "DAQ" unu npaBa IpUBUIETHPOBAHHOTO MOJIb30BATES.

o

CUEmeEMHBIT crod )
Hemo
CTaHUKWA

-~ [T, -

=
AynbHEI CRo

Mad
System | \|E!In|:kCaI|: Tun DAQ
Auto DA GenStat| osmpanes

[MemInfo] [CPUInfn][H_I;IN][H_LIEE

S

[fre e][tntaIIIn adIsys ][l:n;n][st_npe nJ Am iy

N, ~

apamemp

h,

Puc. 4.5a. Mepapxudeckas cTpykTypa noacuctems "COop naHHBIX".

Bknanka "PesepBupoBanue" (puc.4.5b) comepXUT KOHPHUIypaluio pe3epBUPOBAHHUS HCTOYHHUKOB
JMaHHBIX moAcucTeMbl "COOp MaHHBIX" CTAHIIMU B COCTABE HACTPOCK:

« Cmamyc - comepXuT UH(MOPMAILMIO O paboTe CXEMbl PE3ePBUPOBAHMS, OOBIYHO ATO BpeEMs,
3aTpadyeHHOE HA MCTIOJHEHUS OJTHOTO IUKJIA 3a7a9i 00CTyKUBAHUS pe3epBa.
«  Vposenv cmanyuu - ykazpiBaeT ypOBEHb JIAaHHOHN CTaHIIMU B cxeme pe3epBupoBanus (0-255).
« llepuoo 3adauu pesepsuposanusi - YKa3bIBA€T IEPUOJAMYHOCTh MCIIOJHEHUS 3a7aud
pe3epBHpoBaHus B ceKkyHaax (1-255).
«  Hnmepsan epemenu 860cCMaHO8IeHUsI COeOUHEHUs - YKA3bIBAET Uyepe3 KaKoi MHTepBajl BPEMEHHU
OCYIIECTBJISITh TOMBITKY BOCCTAHOBJICHUS COCAMHEHHUS C TOTEPSHHOW pPE3EPBHOM CTaHIMEH B
cexynnax (0-255).
« [ybuna epemeHnu 6occmanosieHus 0AHHbIX - YKa3bIBaeT HA MAKCUMATBHYIO TITyOUHY apXUBHBIX
JAHHBIX JUJIsl BOCCTAHOBIICHUS U3 apXWBa yJAIEHHON CTaHLIMU NpH 3amycke B yacax (0-12).
« CmaHyuu - COIEPXKUT TabmUIly ¢ WHPOpMAIMEed O pe3epBHBIX CTaHIMsIX. CTaHIMKU MOXXHO
n00aBJIATh M YAAJIATH MOCPEACTBOM KOHTEKCTHOTO MeHI0. UnenTudukaTop 100aBIEHHBIX CTAaHIIUN
HY)KHO BBIOpaTh U3 CHOHUCKAa JOCTymHBIX cucTeMHbiXx cTaHmmii OpenSCADA. Ta6nuua
MIPEIOCTABIISACT CIICTYIONIYI0 HHPOPMAITUIO O CTAHITUH:
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« ID - unentudurarop cucremHou craniuu OpenSCADA, nomkeH ObITh U3MEHEH IOCIIC
no0aBiieHus MyTEM BbIOOpa U3 MEPEUHS JOCTYITHBIX;
«  Mwma - nmsa cuctemuon cranunu OpenSCADA;
« Ku6 - IpU3HAK HAJIMYMSI CBSI3U C PE3EPBHOM CTAHLUEH;
«  Vposens - ypoBeHb yIaNEHHON CTAaHLIUU B CXEME PE3ECPBUPOBAHMUS;
«  Cuémyux - CYETUYMK 3allpOCOB K PE3EPBHOM CTAaHLIMM WM BPEMEHM OKUAAHMS B CIIydae
OTCYTCTBUSI CBSI3U;
 3anywen - CIACOK JOCTYIHBIX KOHTPOJUIEPOB € MPU3HAKOM (1) JIOKAJIBHOI'O UCIIOJIHEHUS
Ha yZAaJIEHHON CTAHIIUU.
« Ilepexoo k kongueypayuu nepeuns yOanéHnvlx cmanyuil - KOMaHJa JUIsl IEpexo/1a Ha CTPaHUILY
koHpurypanuu ynanéuusix OpenSCADA crannmii, B nogacucreme "Tpancrnoptsl”.
- Koumponnepvr - cOIEepXUT TaOJIUIy C TEPEYHEM KOHTPOJUJIEPOB, JOCTYMHBIX  JUIS
pe3epBUPOBAHUS, U TEKYLIEE UX COCTOSIHUE:
«  Koumponnep - ONHBINA UASHTUPHUKATOP KOHTPOJIIEPA;
«  Uwmsa - ©Mst KOHTPOJUIEPA;
« 3anywen - IpU3HAK UCIIOJIHEHUSI KOHTPOJUIEPA JIOKAJIIBHOM CTaHIUEN;
« Pesepguposanue - peXUM pe3epPBUPOBAHUS KOHTPOJUIEpA, MOXKET ObITh M3MEHEHA U3
nepeuns: "Beikmouen", "Acummerpuunoe” u "CummerpuyHoe";
« Ilpeonoumenue ucnonrnenus - KOHQUTYpAIUs NTPEANOYTUTEIFHOIO MCIOJHEHUS Ha
yKa3aHHOHM CTaHIMM, MOXET ObITh U3MEHEH; 3ape3epBUPOBAHHbIC 3HAYCHUS yKa3bIBAIOT Ha:
<BbICOKMI YPOBEHB> - MHCIIOJIHEHHE Ha CTaHIMM C HAWBBICUIMM YypoBHeM, <Hwuskuii
YPOBEHBb> - UCIOJHEHHE HAa CTAaHLUUU C CaMbIM HHU3KUM ypoBHEM, <ONTHUMaJIbHO> - BHIOOD
JUISL NCTIOJIHEHUS] HAMEHEE Harpy>KEHHOM CTaHIUU.
« Yoanéunvui - mnpu3HAK, YyKa3bIBAIOUIMM HAa MWCIOJHEHUE KOHTpoOJIepa yAaja€éHHON
CTaHLIMEH U NIEPEBOJ JIOKAIBHON B PEKUM CUHXPOHU3ALUU JAHHBIX U3 YIAJEHHONW CTaHLIMH.
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Puc. 4.5b. Briranka "Pe3epBupoBanue"” nmogacucremsr "COop naHHbIX".
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Bxnanka "bubnuoreku mabdaoHoB" (puc.4.5¢) COAEPKUT CTUCOK OUOIMOTEK 11abJI0OHOB /IJIsl TapaMeTPOB
ATON TOJCUCTEMBI. B KOHTEKCTHOM MEHIO CIHCKa OMOMMOTEK MIAOIOHOB IMOJIE30BATENIO MPEAOCTABIISICTCS
BO3MOYKHOCTH J00aBIIEHUs, yIaJeHUs U TIepexoa K Hy>kHoW Ombimoteke. Bxinaaka "Moaynu" (puc.4.1b)
COJICPIKUT CIUCOK MoJyinel moacuctemsbl "TpaHCmopThl" W WACHTUYHA AJISL BCEX MOIYJIBHBIX MOJCHUCTEM.
Bxnaaka "Ilomors" comepXUT KPaTKyro MOMOIIb JIsl JaHHOW CTPaHHITBI.

¢ain Pepaktuposaine Bug [lomolwb

88000 == 20 20

|I.r“|r-.|;| B

= & Demo station
“ basbl panHbIxX
{ie, BesonacHocTb
i TpaHcnopTsl
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| CBop faHHbIX
= Modyne:
TpaHcnopTEp WCTOYHMKOB [
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DCON knueHT
SNMP knueHT
BnoyHbli BeYUCIUTENE
¥ C6op gaHHbIX cUCTEMBI
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o .

2 Modcucmema: C6op daHHbLIX
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uc. 4.5c. Bxiagka "bubnnorexku madi0HOB" OACUCTEMBI Op AAaHHBIX'".
Puc. 4.5¢c. B "bu6 6 " "C6 !

Kaxnas Oubimorexka mabmoHoB mozcucteMbl "COOp JaHHBIX" TPEIOCTaBIsSET KOH(MUTYPAIHOHHYIO
cTpanully ¢ Bkiaakamu "bubnuotexka" u "Illabmonsl mapamerpoB". Bxmanka "bubmuorexa" (puc.4.5d)
COJICP’KUT OCHOBHBIC HACTPONKN OMOIMOTEKH B COCTABE:

« Paznen "CocrosiHue" - COACPKUT CBOMCTBA, XapaKTEPHUIYIOITUE COCTOSHUE OMOIMOTEKH:
+  Hocmynen - coctosiane oubnuoreku "Jloctymen".
«  B/] bubnuomexu - anpec bJl nist XxpaneHus: JTaHHBIX OMOJIMOTEKH U MAOJIOHOB.
+ Paznen "Kondurypauus" - HemocpeacTBEHHO COJIEPKUT MO KOH(PUTYpaLIUK:
« ID - undpopmarnus 006 uneHTrdGUKaTope OUOINOTEKH.
«  Mms - yka3pIBaeT UMs OMOJIMOTEKH.
+  Onucanue - KpaTKoe ONMCaHue OMOTUOTEKH U € Ha3HAYCHUSI.

Bxnaaka "llaGmonsr mapametrpoB" (puc.4.5€) comepKUT CHUCOK IabjoHOB B Oubmuorteke. B
KOHTEKCTHOM MEHIO CIHCKa IMOJIb30BATEII0 MPEIOCTABISACTCS BO3MOXKHOCTh MOOABICHUS, YIAJICHUS H
nepexo/a K Hy)KHOMY [1a0JIoHy.
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Puc. 4.5d. OcHoBHast BKi1aaKa KOHGUTYparuu OMOIHOTeKH madaoHoB moacucteMsl "COop qJaHHBIX .
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Puc. 4.5e. Bxiagka criucka mrabiaoHOB B 6uOinroTeke madiaoHoB nojacucteMsl "Coop naHHBIX.
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Kaxnpiii m1abyion 0MOIMOTeKH NMIa0JIOHOB MPEAOCTABISET KOHPUTYPAIIHOHHYIO CTPAHHILY C BKJIAJKaMHU
"[a6mon" u "10". Bxnanka "llabmon" (puc.4.5f) comepXuT OCHOBHBIC HACTPOIMKH IIa0I0HA B COCTaBE:

+ Paznen "CocrosiHue" - COAEPKUT CBOMCTBA, XapaKTEPUIYIOITUE COCTOSTHHUE MIa0I0OHa:
«  Jlocmynen - cocrosinue mabnona "Jloctynen".
«  Hcnonv3o6ano - KOIMYECTBO HWCMONB30BaHUS mabdioHa. [lo3BonseT ompenenuth (akT
WCTIOJIB30BaHUS |, KaK CJICJICTBHE, BO3MOKHOCTh PEIAKTHPOBAHUS IIa0JIOHA.

« Pazgen "Kondurypauus" - HemocpeacTBEHHO COACPKHUT MO KOH(PUTYPAIIH:
 ID - uadopmanus o6 uaeHTHUGUKATOpE M1adI0HA.
Uwms - yka3piBaeT uMs 1a0JIoHa.
Onucanue - KpaTKo€ oNMcaHue 11abJOHA U €ro Ha3HAUYEHUS.

$ain PepaktupoeaHwe Bug [lomowb

B 5000 = = ek 2 Q 2 R

| s ] lla6nox napamempa: Bnok duckp. napamMempoe
= & Demo station
= Basbl panHbIX Wabnow | 10
iz, BesonacHocTb
& TpaHcnopTel ~CocTosHue
. TpaHcnopTHble NpOTOKOMNG DocTynex: ¥
& ] Cbop paHHbIx Wenons2osaHo:; 1
= Modyns:
TpaHCNopTéR UCTOYHWKDB L4 ~ Kordpurypaunsa
ModBus knueHT Id: digitBlock
DCON tomenrt Wms: [Encm AMCKp. NapaMeTpos
SNMP knueHT ’ -
BnoyHelit BelMMCnIUTEND OnucaHue:
¥ COBop panHbix cucTEMbI Bnok ana cBopk oUCKpETHLIX NapaMeTpoB YpaBnNAw LUK O0HUM
Noruyeckuia ypoeeHs annapaTom.
Belumvcnutenes Ha java nogof
CbHop paHHbIx Siemens
Diamond nnatbl cGopa aank
= bubnuomexa wabnoxos: L

s7

= bazoBble WabnoHb
CWrH. auckpeTHas
CwWrH. aHanor. no rpaHuu
PacxogoMepHelia yaen

BEnok guckp. napa MeTpOE@

ApxuBel
£l (1)
Flroman

Puc. 4.5f. 'naBHas Bkiaaka KOHQUrypauuu madioHa napamerpoB nojacuctemsl "COop naHHBIX".

Bxknazaka "l10" (puc.4.5g) conepxut koHpurypamuio atpudytoB (10) mabioHoB ¥ nmporpaMMy IadiioHa
Ha OJHOM M3  S3bIKOB  TOJb30BaTesbckoro  nporpammupoBanuss  OpenSCADA,  wnanpumep,
DAQ.JavaLikeCalc.JavaScript. B Tabmumy atpuOyToB mI1abiioHa IOJIb30BaTEb MOXKET, IMOCPEACTBOM
KOHTEKCTHOT'O MEHIO, J00aBHTh, BCTaBUTh, YJAINUTh, NEPEABUHYTh BBEPX WM BHHU3 3alUCh aTpuOyTa, a
TaKXe OTPENaKTUPOBATh IOJIS aTpHOyTa:

« Id - upentudukaTop atpudyTa.

«  HUwmsa - ims aTpudyTa.

« Tun - BeIOOp THMA 3HaueHUs aTpuOyTa u3 cnucka: "BemectBennsiii”, "Lensiit", "Jlornueckuii",
"Ctpoxka".

+  Peotwcum - Be100p pexkrma atpubyTta u3 cnucka: "Bxoxa", "Beixox".

« Ampubym - pexxuMm atpulyTa mapamerpa, pealn30BaHHOIO Ha OCHOBE IIa0yioHa u3 crnucka: "He
atpudyt", "Tonbko ms urenus", "Ilonusiit goctyn". [nst arpulOyToB mabdiaoHa, y KOTOPBIX 3TO HOJIE
YCTaHOBJIEHO, OyAeT co37aBaThCsl COOTBETCTBYIOIIUIM aTpuOyT y MapameTrpa KOHTpOIIepa STOU
MOJICICTEMBI.
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«  Kongueypayus - pexum KoHpUTyparuu atpuOyTra BO BKIaJIKe KOH(Hrypamuw madiioHa Y
napamerpa KOHTpoJuiepa 3Tod mojacuctembl u3 crucka: "Koncranta", "IlyOnwmuHas xoHcTaHTa',
"Ca3p". B pexumax "Ilyonmuunas koHctanta" u "CBsi3p" BO BKJIaJKe KOHQUTypaluuu mabiioHa
OynyTr no0aBieHbl 3TH aTpUOYTHl A YCTAaHOBKM KOHCTAHThl WJIM yKa3aHWsl BHEIIHEH CBS3U
napamerpa.

+ 3HauyeHue - 3HaYeHHE aTpHOyTa MO YMOJTYAHUIO WM MIA0JOH CCHUIKH AJISl JOCTYIA MO CCBIIKE.
®opmart mabdbIoHa CCHUIKH 3aBUCUT OT KOMIIOHEHTA, KOTOPBIH €ro Uconb3yeT. OOBIYHO ISt MOTYJIS
DAQ.Logiclev mabnon cceuiku 3anucbiBaetcsi B Buue: {[lapamerp}|{aTpuOyT}. Ilone
{IlapameTp} - yka3pIBaeT UMs MapaMeTpa Kak KOHTelHepa aTpuOyToB. ATpHUOYTHI C OJMHAKOBBIM
3HaueHueMm {Ilapamerp} OyayT rpynnmupoBaThCs M IMO3BOJISIT HA3HAYATHCA TOJBKO YKa3aHHEM
KOHTeifHepa aTpuOyTOB, a OTAENbHBIC aTpUOYTHl OYAYT CBSA3aHBI C aTpuOyTaMH KOHTEWHepa B
COOTBETCTBHH C I10JIEM {aTpUOyT}.

C cHHTaKkCcMCOM s3bIKa IMPOTPaMMBbl IA0JIOHA MOXKHO O3HAKOMHTBHCS B JIOKYMEHTAIlMM MOJYJIS,
MPEOCTABISAIONIETO  WHTEPIPETaTop  BBIOpAaHHOrO  s3pIKa.  Hampumep,  TUNUYHBIM  SI3BIKOM
noJsib3oBarenbekoro nporpammupoBanust OpenSCADA sBasiercst DAQ.Javal ikeCalc.JavaScript

£

OpenSCADA QTCig: Jemo ctaHUWA

®aiin  PepakTuporaune Bua  Nomowe  QTStarter
B S — L = .
E.g w | = X 0 = &
HMma
5@ LWa6bnoH napamempa: Bnok Ouckp. napaMmempos
Jemo cTaHuna
-
-:'il Bzl paHHk WaknoH [4]
{1 BesonacHocTs
j TpaHcnopTsl 10: B
o TpaHcnopTHEE npoTokons
= J CBop namHbix EI Id | Wma Tun | Pexum | ATpubyT KoHdnrypayua JHauEHUE |
. Ki .. .
Modynn: 1 |crmdOpen HOOMEHM N Nornueckni Buxop Nonweit pocTyn | Cease Kpa|com
[l Bufnuomexa watnownos: L TEPETE
K .. o
E? : 2 |emdClose “;:;:ii" Narnwueckni Buxon MonHwd goctyn | Cease Kpau|close
azoeee wabnoHu
CHrH, ] . .
G“rH AnSkpETHAA 3 |cmdStop Komawpa "Cron" Nornueckni Bwxon MonHw# gocTyn | Cease KpaH|stop
WrH. aHanor. no rp
PacxonomepHei ya | C .
Enok anckp. napam 4 |stOpen ”;::—;;::‘e Norvvecknn Bxog Toneko yTeHue | Cease KpaH|st_open
Apxies m CocToAHne
@ CneynansHue 5 |stClose "Jarpu Nornueckni Bxop Tonsko yTeHue | Cease Kpan|st_close
4| Nonsaoeatensckne nute | B . . .
'—'l pe & |[tCmd PEMA YARPY Uenwin Bxog, MNonHwi gocTyn | KoHcTawTa 5
'bll ¥npaeneHne MogynaMu KoMaHau (&) -
LDOP = Lok mre ol Nocneanss Mlmmaads Divemm Lo soreia R Wmaimmr == n T
bk nporpamme; |JavalikeCale JavaSerip -
Leop S5L ! JavaLikeGale JavaScript
PL
MNporpamma:
set=false; B
iffcmdOpen && last_cmd!=1){ last_cmd=1; set=true; }
iflemdClose 8&& last_cmd!=2){ last_cmd=2; set=true; }
iffemdStop && last_cmd!=3) { last_cmd=3, set=true; }
ifiset &f tCmd=0)w_trm=tCmd;
iffw_trn=0) w_tm-=1._frg;
else
{ = |
wi_tm=0;
iffitCrmd=0) —
[ 2 ] DN = e
ifflast_cmd==1) crndCOpen=false; =3 M |

Puc. 4.5g. Bknaaka koHpurypanuu aTpuOyToB U MporpamMmsl madioHa nojacuctemsl "Coop qaHHBIX.
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Kaxnprit Monyns momcucteMbl "COop AaHHBIX" TPEAOCTaBIsACT KOH(MUTYpAallMOHHYIO CTPaHUIY C
Bkinaakamu "Kontpomteps" u "llomous". Bxmanka "Kontposeps" (puc.4.5h) comepXuT crnmcox
KOHTPOJIJIEPOB, 3apETUCTPUPOBAHHBIX B MOAYJle. B KOHTEKCTHOM MEHIO CHHCKa MOJIb30BaTENI0
HPEJOCTABIIAETCS BO3MOXKHOCTh J00ABICHHS, yAJIIEHUS U Iepexoja K Hy’)kKHOMY KOHTpoJuiepy. Bo Bkiaake
"TTomonp" comepkutcs uHDopManus o Moayie moacucreMsl "Coop manHbIX" (puc.4.1d), coctaB KoTOpOi
UACHTUYEH ISl BCEX MOJIyJIEH.

daiin Pepaktupoeadne Bug [Momows

88000 =% = ® 0 2

‘HMH B
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Puc. 4.5h. Bknanka "Kontposiepst" Mmoayis noacuctemsl "COop naHHBIX".
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Froman

Kax b1t KOHTpOIIIEp CONEPKHUT COOCTBEHHYIO CTpaHUILy KOHGUTypamuu ¢ BKiagkamu "Kontpomrep" n
"[TapameTpnr".

Brmagka "Kontpomtep" (puc.4.51) comepXUT OCHOBHBIE HAcTpoiiku. COCTaB 3THX HACTPOCK MOXKET
HECKOJIBKO OTJIMYAThCA OT OJHOTO MOJIYJSl 3TOH IOACUCTEMBI K JAPYroMy, O 4éM MOXKHO Y3HaTh B
COOCTBEHHOW JOKyMEHTalMM Monyieil. B kadecTBe mpumepa paccMOTpUM HACTPONKM KOHTpoiiepa y
MoyJisl KoHTposuiepa gorudueckoro DAQ.LogicLev:

+ Pasnen "CocrosHue" - cOnepKUT CBOMCTBA, XapaKTEPU3YIOIIHUE COCTOSHUE KOHTPOJLIEpa:
«  Cmamyc - yKka3bIBaeT cTaTyCc KOHTpoJulepa. B HamieM ciryyae KOHTpOJIIEp UCIIOIHAETCS U
BpeMmsi BbluncieHus coctapisaet 0.394644 MmunucekyHbl.

« Bxawouen - cocTosHHME KOHTposulepa "BkimroueH". BKiIrO4eHHBIM  KOHTpoJLIEp
MIPEIOCTABIIET BO3MOKHOCTh CO3/IaHUS TapaMeTPOB U UX KOH(PUTYpaIUH.

« 3anywen - cocTossHUE KOHTposulepa '"3amymeH". Vcnonssrommuiics KOHTPOJLIED
BBITIOJTHSCT (PU3MUYECKUI cOOp MaHHBIX W/HIM BKIIOYACT MEXaHU3MBI JOCTyNa K 3TUM
JTAHHBIM.

« bBJ/[ konmpoanepa - anpec b/] 1ist XpaHeHUs1 JTaHHBIX KOHTPOJUIEPA U €TI0 MMapaMETPOB.
+ Paznen "Kondurypamnus" - HemocpencTBEHHO COACPIKUT TOJISI KOH(PUTYpaIUu:
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« ID - uadopmanus o0 uaeHTUGUKATOPE KOHTPOJUIEpA.

«  HMwmsa - yka3bIBaeT UMs KOHTPOJLIEPA.

Onucanue - KpaTKO€ OMMCAHNE KOHTPOJJIEPA U €ro Ha3HAUYEHUS.

« Bxarouams - yKka3plBaeT Ha cocTosiHME "Biirodats,” B KOTOpOE NEPEBOJUTL KOHTPOJLIED
IIpU 3arpys3Ke.

«  3anyckamb - yKa3blBae€T Ha COCTOsIHME "3amylieH", B KOTOPO€ MEPEBOJIUTh KOHTPOJIIEP
IIpU 3arpys3Ke.

«  Peoicum  20pu30HMANbHO20 pe3epsupoéaHuss - BKIIOYAET KOHTPOJJIEP B CXEMY
TOPU30HTAJIBHOTO pe3epBUPOBaHUS cOopa JaHHBIX mojcucreMbl "COop JHaHHBIX" U
YKa3bIBaET PEXKUM pe3epBUpoBaHus: "AcummeTpuuHbIi" uian "CUMMeTpUUHBIN".

« [lpeonoumenue ucnonHeHus OAHHO20 KOHMpOJIepa - YKa3bIBaeT TMPEANOYTCHHUS
WCIIOJIHEHUS! IAaHHOTO KOHTPOJUIEpa Ha CTAaHIIUU B CXEME PE3EPBUPOBAHMSL.

- Tabnuya napamempos - UMs TaOIUIBL, B KOTOPOW COXpaHITh MapamMeTpbl (MMEIOTCS B
BUY OOBEKTHI MapaMeTpoB cOopa TaHHBIX) KOHTPOJLIEepa.

« Ilepuoo nonyuenus OawHvix (Mc) - TIEPUOIUYHOCTH 3aJadd cOopa JaHHBIX. B Hamem
IIpUMEpPE ITO MEPUOAUYHOCT BHIYUCIICHHUS I11a0JIOHA.

- VYpoeenv npuopumema 3adauu nonyuenus OaHHbIX - YCTAHABIMBAET IMPHUOPUTETHOCTH
3amaun cOopa JaHHBIX JTOr0 KOHTposuiepa. Mcmonp3yeTrcss MpH IUIAHUPOBAHUU 3ajad
OIEPALIMOHHOM CUCTEMOW. B cilydae MCIOIHEHUS CTAaHUMU OT MMEHHM CYIIEPIIOJIb30BATENs
"root" 3TO MOJ€ BKJIIOYAET IUIAHUPOBAHUE 3aJa4M KOHTPOJUIEpA B PEKUME PEATBHOTO

BPEMCHH U C YKA3dHHBIM IIPUOPUTCTOM.
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X L 200 20
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Puc. 4.51. 'naBHas Bkiajka KoOH(UTrypaluy KOHTpoJuiepa noacucteMsl "COoop JaHHBIX".
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Bxnanka "Ilapametpsr” (puc.4.5)) COOEPIKUT CIIUCOK MapaMeTPOB B KOHTPOJLIEPE, a TaKKe MH(POpMAIIHIO
00 00meM KOMMYEeCTBE M KOJMYECTBE BKIIIOUCHHBIX MapaMeTpoB. B KOHTEKCTHOM MEHIO CITHCKA
MOJI30BATENII0 TIPEIOCTABISETCS BO3MOXKHOCTH JOOABIEHUsS, yHaJeHUST W Tepexoja K HYKHOMY

rnapamerpy.
daiin PegaktipoBaHne Bwg [lomowbs
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Puc. 4.5j. Bxnanka "TlapameTrpsl" cTpaHHIBI KOHPUTYpALIMK KOHTpoJIIepa moacuctemsl "COop TaHHBIX".

[TapameTpsl

KOHTPOJUICPOB IOACUCTEMBI

"COop maHHBIX" TMPEJOCTaBISAIOT KOH(PUTYPALUOHHYIO

cTpanuny c Bkiagkamu "Tlapamerp", "AtpuOytsr", "ApxuBanusa" u "Kondurypauus madnona". Briagka
"Konduryparus madiona" He SBISIETCS CTaHIAPTHOM, a MPHUCYTCTBYET TOJIHKO B MOIYJISIX MOJCHCTEMBI
"COop naHHBIX", KOTOPbIE PEATU3YIOT MEXaHU3MbI pabOTHI 1O Ma0JI0HY B KOHTEKCTE MCTOYHUKA JAHHBIX,
uMu obOcimyxuBaemMoro. B nmaHHbI 0030p 3Ta BKJIaJKa BKIIOUEHA JUIsi OOECHEYEHHUs JIOTMYECKOM
3aBEpIIEHHOCTH 0030pa KOH(Urypauuu IabJoHOB mapameTpoB mnoacucteMbl "COop HaHHBIX" Kak
(UHATBHBIN Tal - UCTIOJIE30BAHMS.

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

+ Paznen "Cocrosinue" - COIep>KUT CBOMCTBA, XapaKTEPHUIYIOIIUE COCTOSHUE IMapaMeTpa:
«  Tun - uuopmalus o TUIIE apameTpa.
« Bxawouen - cocrosiHue napamerpa "BxiroueH". BIIIOYeHHBIN MapameTp MCIONb3YyeTcs
KOHTPOJIEPOM JIsi cOOpa TaHHBIX.
+ Pazgen "Kondurypauus" - HemocpeacTBEHHO COASPKUT MO KOH(PUTYpALUH:
« ID - comepxut uHpopManuio o0 uaeHTU(UKATOPE TTapamMeTpa.
HMwmsa - yka3pIBaeT UMs apaMeTpa.
+  Onucanue - KpaTKO€ ONMCAHNE NTapaMeTpa U €ro Ha3HAYEeHHUSL.
« Brarouams - yka3plBaeT Ha cocTosHME "Biirouars", B KOTOPOE IMEPEBOJIUTH MapaMeTp

IIPH 3arpys3Ke.

«  Pedtcum - conepKuT J1Ba NOJIs: HENMOCPEACTBEHHO PEXUM U €ro KoHpurypauuto. B ciyuae
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C MmapaMeTpoM KOHTpOJuIepa MOJIYJS JaHHOTO THUIIA 3TO PEXUM paboThl "mo mabiony" u
aJipec paHee HaMU PaCCMOTPEHHOTO MIa0JIOHA.

Bxnaaka "ATtpubyter" (puc.4.51) comep uT aTpuOyThl mapameTpa M WX 3HAYEHUS B COOTBETCTBUU C
KOH(UTYpalrel UCIOIb3YeMOTro MabI0OHa U BEIYUCIICHHSI €70 MPOTPAMMBI.

Bxmagka "ApxuBamums" (puc.4.5m) comepkuT Tabnmiy ¢ arpuOyraMu TapameTrpa B KOJIOHKax, H
apxuBaTopamMu B cTpokax. [lonb30BaTesib HMEeT BO3MOKHOCTh YCTAHOBUTH apXHMBALIMIO HYKHOTO aTpudyTa
TpeOyeMbIM apXHBATOPOM MIPOCTO U3MEHUB SYCHKY Ha MEPECCUCHUH.

Bxnanka "Kondurypamus madmona" (puc.4.5n) conepXuT KOH(QHUTypallMOHHbBIE MOJS B COOTBETCTBUU C
mabaoHoM. B mpumepe 3To rpymnmoBas CBs3b Ha BHENIHHWMA TapaMeTp. DTy CBS3b MOXKHO YCTAaHOBHT,
MPOCTO yKa3aB IMyTh K mapamerpy, eciau (iar "[loka3piBaTh TOJBKO aTpuOyTHI" HE YCTAHOBIICH, WIIH K€
YCTaHOBUTH a/ipeca aTpUOyTOB MO OTIEIBHOCTH, €CIIH (pIar ycTaHOBJICH.

.| QT OpenSCADA KoHdMrypaTop
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F3 ~CocTosHue
F4 Tun: std
1;'::3 BrntoueH: ¥
T_PP5 ~Kordpurypauus
P PP1 ID: KW7
P_PP3 .
P_PP5 Wnn: [I(paH KLW7
3akpbiTne KLLIB Onucanue:
P3 KpaH zakpermaa KLLT.
P4
Pi
Yaen y4éTa 1 _—
Ti
PT0503
Kpa KILI7 Brniovate: (v
F PP1 Pexum: [ll]aﬁncm H [base.digilBIock H
F PP3
F PP5 E‘
FJroman

Puc. 4.5k. 'nmaBHas BKJIaKa KOHPHUTypalluy napaMeTpa KOHTposuiepa moacucteMsr "COop JaHHBIX .
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< QT OpenSCADA KoHdMrypaTop

@ain Pepaktuposanve Bua [Nomowb
— ) = ﬁ
88000 =% Ll 200 O
Vims (=] Mapamemp: KpaH KLUI7
¥ ChHop paHHbIx cucTeMb
= Nlorudecknid ypoBeHb Napametp | ATpubyTel | Apxusauns | Kondurypaums wabnowa |
£l SKCMepUMeHTanNbHLIA
F3 ID: KWU7
F4 L Wmg: [KpaH K7 ]
T PP1
T PP3 OnucaHue:
T_PP5 KpaH 3akpbitua KIL7.
P_PP1
P_PP3
P_PP5
3akpbiue KLLUG
Eﬁ Owmnbka: 0
Pi Komarga "OtkpeiTe": [
Yaen yuéTa 1 L Komanga "3akpeime": [
Ti Komanga "Cron™: [ ]
PT0503 Coctoanue "OtkpeiT": Off
KpaH KLLI7 PeIT™-
F PP1 CocToaHue "3akpbit: On
F PP3 Bpema yoepx. komanas! (c):
F PPS
ACOATANL HS iﬂ\lTﬂrﬂE
4k
Froman

Puc. 4.51. Bxinanka "ATtpuOyTel" mapamerpa KOHTpoJuiepa nmoacucteMsl "Coop naHHBIX .

< | QT OpenSCADA KoHUrypaTop

dain PepaktupoBaHwe Bug [omowbs
[ ] ) = ﬁ
88000 =% L&kl 200 28
Wns -] Mapamemp: Kpax KLLI7
¥ Cbop faHHbIX cuCTEMB
El- [Toruyeckuid ypoBeHb MapameTp | ATpuByThI I Apxveauwva I Koudurypaums wabnona ]
£ JKCnepUMeHTanbHbIA
F3 ApxuBauus:
$4PP1 . AtpubyT | Apxusauns | FSArch.1h | FSArch.1m | FSArch.1s | DBArch.1s (%]
T_PP3 1 [SHIFR |
P_PP1 2 |NAME
P_PP3 3 |DESCR
P_PP5 _—
3akpbiTve KLWG 4 l|err
P3 — 40
P4 5_ cmdQpen
Pi 6 |cmdClose
Yaen yvéta 1 - |
Ti 7 |cmdStop
PT0503 ] o
Kpah KLLI7 8 [stOpen _
F PP1 9 |stClose %
F PP3 | —
F PP5 E‘
[foman

Puc. 4.5m. Bknanka "Apxuainus" napamerpa KoHTpoJuiepa nojacucteMsl "COoop JaHHBIX".
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« | OT OpenSCADA KoHthUrypaTop

daiin Pepaxktmposanve Bug [lomolb

883000 =x L&l 2800 289

Mms ] Mapamemp: Kpax KLW7

¥ CbBop paHHbIX cMCTEMb )
& lorudecknid ypoBeHb Mapametp | Atpubytel = Apxwusaumus | Korcburypauws waGnona I
El- JKCNepUMEHTaNbHbIA
F3 Moka3sbiBaTh TONLKO aTPUBYTHI: (v

F4 ~MapameTpbl

T PP1

T_PP3

T _PP5 Komanga "3akpbiTe": [BlockCalc.Anast‘l toZnode KLY

-
N
P_PP1 Komanpga "Cron": [BIockCaIc.Anast‘l toZnode.KIL7 |v]
)
N

KomaHga "OTKpbITE": lBIockCaIc.Anast‘l to2node KLU7.com

P_PP3 i
P PP5 CocroaHue "OTKpbIT": ’Block{}alc.AnasﬂtoZnode.KLIJ?.st_open
3arpbitve KLIG
P3

P4

Pi e
Y3en yuéta 1

Ti

PT0503

iKpan KWT

F PP

F PP3 E
C DDE

I+

CocToanre "3akpbiT" [BlockCalc.Anast‘l to2node KIU7.st_close

Joman
S

Puc. 4.5n. Bknaaka "Kondurypanus mabiona" napamerpa koHTposuiepa nojacucreMsl "COop qaHHbIX".
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4.6. lloacucrema "Apxusbr"

[Toacucrema siBsiETCS MOJIYJIBHOM M COIEPKUT UEPAPXUI0 00BEKTOB, N300pakE€HHYIO Ha puc.4.6a. s
KOH(QUTYpalluK MOJACUCTEMBI MPEAYCMOTPEHAa KOpHEBasi CTpaHUIAa MOJACUCTeMbl "ApXuBbl", coaepkaiias
BKIIaTKK "ApxuB cooOmienwmii”, "Apxussl 3HaueHuid", "Moaynu" u "Ilomomp".

Jns momyuyeHuss noctyna Ha MoauduUKaluio OOBEKTOB STOM MOJCUCTEMbl HEOOXOAMMBI IpaBa
nojb3oBarens B rpymime "Archive" uam nmpaBa npUBUIETUPOBAHHOTO MOJIb30BATENS.

- -.

Oewmo CucmeMHsN crod
CTaHUKMA

.
Crod nodcucmend

/ 1
(CPULoad_load
i_ Apm:#awmﬁj

FSArch / \ _
Apxusamopa |

Apxuesl

T

StatErrors
rEamop bl CooDUWEHIT U JHa . Uil |

ModyneHsid crod |

Puc. 4.6a. Uepapxuueckas cTpyKTypa mnojacuctemsl "ApxuBsl".

Bxmagka "ApxuB coobmeHuit" (puc.4.6b) comepKuT KOHPUTypaluio apxXuBa COOOIICHUH U dopmy
3arpoca COOOIEHHI U3 apXHBa.

Kondurypanus apxuBa cooOLICHUI MTpeacTaBIeHa MOISIMU:
« Maxkc. kon. 3anmpawt. coobujeHuu - yKa3blBaeT III00aJbHOE OrpaHUYEHHE Ha MaKCHMaJbHOE
KOJIMYECTBO COOOIIECHMI, 00padaThIBAEMOE OJTHUM 3aIPOCOM.
« Pasmep 6ygepa coobwenuii - yka3bIBaeT Ha Pa3MEPHOCTb OOJACTH ONEPAaTHUBHOM MaMsATH
3ape3epBUPOBAHHOC HA MPOMEXKYTOUHBIH Oydep coobmenmit. Coobmenus u3 Oydepa
3ampaIIuBaroTCs IS MPOCMOTPA U apXUBHUPYIOTCS apXUBAaTOPaMHU COOOIICHUH.
« Ilepuoo apxueuposanus coobwjenuti ( ¢ ) - NEPUOAUYHOCTD, C KOTOPON apXUBaTOPbl BEIOUPAIOT
cooOmieHus u3 Oydepa s uX apXUBUPOBAHUS.

®opma 3ampoca COOOLIECHUH COAEPKHUT KOH(UTypalMOHHBIE TOJS 3arnpoca M TaOJHIly pe3ysbTaTa.
Kongurypaunonssie noss 3armpoca:

+ Bpewms - yka3pIBaeT Bpems 3arpoca.
«  Pasmep (cex) - yka3pIBaeT pa3Mep WK MIYOHUHY 3aMpoca B CEKYHJIax.
« Ilabnon xamezopuu - yKa3bIBaeT KaTETOPUIO 3alPOLICHHBIX cOOOIeHuil. B kareropuu Mo>kHO
yKa3bIBaTh AJIEMEHTHI BHIOOPKH 110 11a0JI0HY, @ MIMEHHO CUMBOJIBI "*" - 71t mo6o# noactpoku u "?"
- U1t IF000T0 CUMBOJIA.
«  Vposens - yka3plBaeT Ha MUHUMAJIbHBIA YPOBEHb COOOIIEHUH, T.€. 3anpoc OyaeT oOpaboTaH a1t
cOOOMICHUH C ypOBHEM, O0Jiee HITH PaBHBIM YKa3aHHOMY.
«  Apxueamop - yka3pIBaeT apXuBaTOp COOOIIEHWH, JJIsI KOTOporo obpabarbiBate 3ampoc. Ecim
3HAYEHHE OTCYTCTBYET, TO 3ampoc Oyzmer oOpaboran mns Oydepa um Bcex apxuBaTopoB. Ecmu
ykazano <buffer>, To 3anpoc Oyaet oOpadboTan ToBKO AJist Oydepa cooOmeHu .

Tabnua pe3ynbrara CoIEp>KUT CTPOKU COOOIIEHUI ¢ KOJTOHKAMH:
Bpewms - BpeMst COOOIIECHHUS.
«  Kameeopus - kareropusi COOOIICHUSI.
«  Vposenwv - ypoBeHb COOOIIECHHUS.
«  Coobwenue - TEKCT COOOIICHUS.
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|V1M;|

= @ Demo station
4 basbl faHHbIX
‘%4 BbesonacHocTb
i TpaHcnopTsl
o TpaHcnopTHble My
| CBop AaHHbIX
| ApxmBbl
Maodyns:
Apxue 3HaveHull:
& CneumanbHble
[H Monb3oBaTensLCky
@ YnpasneHue Mon

o-&-8-8-8-8

]

daiin PepaktvpoBanve Buno lMNomoulb

85000 == NIk

QO 2@

Modcucmema: Apxuskl

Apxvs coobuienuit | Apxnebl aHavesnii | Moaynn | Momouys |

Make. kon. sanpaw. cooBwenwi: | 3000 E
Pasmep Gydepa coobuenuia: | 1000 E
Mepwon apxvwBUPOBaHWA (C):

~MpocmoTp coobBueHuid

Bpems: [06.02.2009 18:37:31 |2

Pasmep (cek): 6000 E

& Loop WabnoH kaTeropuu: [
ngaoop SsL YpoBeHb: _E
ApxuBarop: [FSArch.lesl |v]
Cooblerua:
| | Bpema | Kateropua | ypoaeHbl Coobiyexune | E
1_|Fr| Feb 6 18:35:41 2009 ngemOStalionlsub_UI!m._. 1 roman| MamereHo </DemoStation/...
2_ Fri Feb 6 18:35:13 2009 /DemoStation/sub_Ul/m... 1 CrapT Mogyna.
3_ FriFeb 6 18:35:13 2009 /DemoStation/sub_Archi... 1 Myck nogcucTeMb.
4_ Fri Feb 6 18:35:13 2009 /DemoStation/sub_DAQ... 1 3anyck koHTponnepal
5_ Fri Feb 6 18:35:13 2009 [/DemoStation/sub_Tran... 4 Owmbka nogknoyeHna K Internet c...
e e . :
(0 7 ] D
Flfoman]

Puc. 4.6b. Bkiagka "ApxuB cooOnieHmid" moacucteMsl "ApXuBbl'.

Bknaznka "ApxuBsl 3HaueHuil" (puc.4.6¢c) cogep KUt oOIIyr0 KOHPUIYpaLrio apXUBUPOBAHUS 3HAYCHUN
U CIIUCOK apXMBOB 3HAYEHHH. B KOHTEKCTHOM MEHIO CIUCKAa 3HAUYE€HUM MOJIb30BATENO MPEJOCTABISAETCS
BO3MOXHOCTb J00aBICHMSA, YyNAJICHUS U Iepexoja K HyKHoMy apxuBy. OOmas KoHpUrypamus
apXMBHUPOBAHHUS IIPE/ICTABICHA MTOJISIMU:
« Ilepuoo nonyuenus OaumHblx (Mc) - yKa3blBaeT TEPUOJUYHOCTh 3aJa4dl  AKTUBHOTO
apxuBHpoBaHus. PaKTUYECKH, MAKCUMaJbHas JETATU3asl WIK MUHUMAIbHBINA MIEPUOJI, aKTUBHBIX
apXUBOB OIPEAEISAETCS 3TUM 3HAUYCHHUEM.
« Vposenv npuopumema sadauu nonyyenusi OaHHbIX - YCTAaHABIUBAET MPUOPUTETHOCTH 3aJauu
AKTUBHOI'0 apXUBHpOBaHUs. lcrosnb3yercs npu IUIaHMPOBAHUM 3a/1a4 OIEPAallMOHHOM cucTeMon. B
Clydyae WCHOJHEHUS CTaHUMM OT HWMEHHM CyINeprojb3oBatens 'root" 3To TMone BKIHOYAET
IUIAHUPOBAHME 3a/ladd ApXMBUPOBAaHUS B PEXUME pEAIbHOIO BPEMEHM U C YKa3aHHBIM

MIPUOPUTETOM.

Bxmagka "Monynu" (puc.4.1b) comep>KuT cnucok Mojyned moacucteMbl "ApXuBbl" U HIEHTHYHA IS
BCEX MOJAYJBHBIX MojacucTeM. Bkiaaka "Ilomotis" coepKUT KpaTKyro MOMOIIb JIJIsl JAHHOW CTPAHUIIBI.
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@dain Pepaxtupoeadve Buao [lomowb

2 58000 =% = 20 ]

Mma e
= ® Demo stafion ] Modcucmema: Apxuebi
~ Basbl faHHbIX _ ~
7% BesonacHocTs | ApxvB coobienmit | ApxuBbl sHaueHmii | Moagynu | Momowp |
i TpancnopTsl <
w TpaHcnopTHbie npoT MNepwog Nony4eHWa OaHHLIX (MC): [1{]{]{] lT]
| CBop paHHbIx YpoBeHb NpMOpUTETa 3a4a41 NONyYeHWA AaHHbIX: [1{] Iél
| ApxuBb ApXMBLI 3HAYEHWA:
&4 CneunansHble :
‘P _PP1_var
[ MonbaoBaTensckue W e
¢ Ynpaenexue Mogyns Ti_var
& Loop TE1314 2 var
® Loop SSL PC_KPO3_var
PLX8 P101_var
gN1_F
F101_var
Pi_var
ST8612_var
gN1_P @
Aakld ™
o [(I*]

Flroman)

Puc. 4.6¢. Bknanka "ApxuBbl 3HaueHuit" nojacucteMsl "ApXuBbl".

ApxuB 3HaUEHUN TOACUCTEMBI "APXUBBI" MPEIOCTABISAET KOHPUTYPAITMOHHYIO CTPAHUILY C BKIJIAJKAMH
"Apxus", "Apxusaropsl" u "3HaueHus".

Bxmagka "Apxus" (puc.4.6d) conep>kut OCHOBHbIE HACTPOMKH apXHBa B COCTABE:

« Pasnen "CocrosHue" - conep>KUT CBOICTBA, XapaKTEPU3YIOIIHUE COCTOSHUE apXUBa!
« Buwinonnsiemca - cocrosHue mnapamerpa "Beimonuserca'. VcnomHsmommuiics apxuB
cobupaet gaHHbIe B Oydep U 00CTy)KUBACTCS apXUBATOPAMH.
- b/ apxusa - anpec b/l 111 XpaHEeHUs TaHHBIX apXUBa.

+ Paznen "Kondurypamus" - HemocpencTBEHHO COACPIKUT TOJISI KOH(PUTYpaIUH:
« ID - undopmanus o0 uneHTH(GUKATOpE apXUBA.
«  Hwmsa - yka3bIBaeT UM apXuBa.
«  OnucaHue - KpaTKoe OMMCAHUE apXUBa U €ro Ha3HAYEeHHUS.
« 3anyckamu - yka3plBaeT Ha cocTosiHME "BblnosHsercs", B KOTOpOE NEPEBOJUTL apXUB
IIPU 3arpysKe.
« Tun 3Hauenuu - yKa3blBa€T HA THUIl 3HAYEHWI, XpaHALIUXCA B apXWBE, U3 CIHUCKA!
"Jlornueckmit", "Lensrit", "BemectBennsiii" u "Ctpoka".
« HUcmounuk - yka3plBaeT Ha THUIl W aJpec UCTOYHMKA. THUN MCTOYHMKA YKa3bIBaeTCs U3
cnucka: "[laccuBubiii", "IlaccuBHbIl aTpuOyT mnapamerpa" wuau "AKTUBHBIM aTpuOyT
napameTpa". [TacCuBHBIN apXHB HE UMEET ACCOIMUPOBAHHOTO UCTOYHUKA 3HAYCHUI; TaHHbBIC
B TaKOW apX¥B UCTOYHHUK MEPeAaéT caMOCTOATENbHO. THIIBI C aTpUOYTOM MapaMerpa B MoJie
aZjpeca yka3bpIBalOT Ha mapameTp nojacucteMsl "COop maHHBIX" Kak MCTOYHUK. [laccuBHBIN
aTpuOyT mapameTpa HampaBiseT JaHHbIE B apXMB CAMOCTOSTEIBHO C COOCTBEHHBIM

Onucanue nporpammbl OpenSCADA 74



nepuogoM cOopa JaHHBIX. AKTUBHBIM aTpuOyT mapaMerpa oOmpaliuBaeTcs 3agadei
apXMBHPOBAHUS 3TOM MOJICUCTEMBI.

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

« Paszmep 6ygepa (eounuy) - yka3bplBaeT pa3MEpHOCTb WM TayOuHy Oydepa apxupa.
PasMepHOCTE OOBIYHO ycTaHaBIMBaeTCs B TmepecuéTe Ha 60 cex MEepHOAMYHOCTH 3aJadu
apXMBHPOBAHUS C 3aM1aCOM.

« JKecmxas cemka epemenu Oygepa - yka3plBaeT Ha pexxuM Oydepa. Pexxum xEcTkoit
CeTKM TMOJpa3yMeBaeT pPEe3epBUPOBAHME MaMATH IOJ KaXJI0e 3HaueHue, HO 0e3 MeTKU
BpeMeHu. Takoil pexuM HCKIIOYaeT BO3MOXKHOCTh YHAKOBKHM CMEXHO-OJMHAKOBBIX
3HAYCHUH, HO PKOHOMHT Ha XpaHEHWH MeTKH BpeMeHH. Haue Oydep padoTaer B pexume
XpaHEeHUs1 3HAYEHHUS M METKU BPEMEHU U MOJACP)KHUBAET YMAKOBKY CMEKHO-OJUHAKOBBIX
3HAYCHHUM.

« Bovicokoe paspewenue epemeHu Oygepa - yKa3plBaeT Ha BO3MOXKHOCTb XpaHEHHS
3HAYEHUH C MEPUOJUYHOCTBIO 710 1 MHUKPOCEKYHJbI, NHA4Y€ 3HAUYEHUS MOTYT XPaHUTHCS C
MEPUOANYHOCTbIO 10 1 CeKyH/IbI.

OT OpenSCADA KoHdgK

@ain PepaxktupoBanve Bug [Momowb

[+]

Vs Apxue 3HaveHuii: Meminfo_use

PC_KPO3 var

P101_var Apxug | Apxusatopbi | 3HaueHus |

gN1_F

F101_var ~Coctoanue

Pi_var BoinonHaeTcA:

STB8612_var Efl apxuea: [, . H

gN1_P ] pxBa: |

gN1_Q ~Kondburypauma

gN1_T ID: Meminfo_use

T PP3_var

gN1_dP Wma: [Memlmo_use

F_PP1_var OnucaHue:

P3 var

Meminfo_use

F3_var

P_PP3_var

gN1_Ds .

PT1006_1_var Sanyckars: (¥

PC_KPIJ var Tun 3HaueHWit:

P4_var McTouHuK: [I'IaccHBanFl atpubyT napameTpa |v] [DAQ.Syslem.AutoDA.Memlnfo.use |v]

CPULoad_load | |

F4 var Mepvon Gycepa (cex):

TE1314_1_var . =
—'— Pasvep 6 eaeunu.“

PC_KPI2 var P Bythepa (eausiL) “

T_PP5_var HecTkan ceTka BpeMHn Bydepa: v

TE1313_1_var Beicokoe paspewenne speMenn Gydepa: [

T_PP1_var @

(] (1]

Foman

Puc. 4.6d. OcHoBHas BKiIaika KOHGUTYpAIlMU apXuBa 3HAYECHUH MOACUCTEMBI "ApXUBHI'".
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Bxnanka "Apxuaropsr"

Obpabomka - TIpU3HaK OOpPaOOTKM JQHHOTO apxXHBa apXUBATOPOM.

(puc.4.6e) comepxut TabIUIy € KOHQUrypauued mporecca 00paboOTKu
JAHHOTO apXWBa JIOCTYNMHBIMH apXuBaTopaMu. B CTpokax pacroyiOKEHBI JOCTYITHBIE apXWBATOPHI, a B
KOJIOHKaX TapaMeTphl:

+  Apxueamop - uadopmarus 06 agpece apxuBaTopa.
3anywen - nadopMaIus 0 cocTossHUM "3amymnieH" apxuBaTopa.

MOJTU(UKAIIMN TTOJTH30BATEIIEM.

Ilepuoo ( ¢ ) - nuadopmarus 0 IEPUOANIHOCTH apXUBATOPA.

Hauano - nara Hayasna 1aHHBIX apXUBa B apXUBaTOPE.
Koney - nara xoHI1a TaHHBIX apXUBa B apXUBaTOPE.

[Tone pocrynHo s

-+ QT OpenSCADA KoHthurypaTop

‘HMH

[+

gN1_F
F101_var
Pi_var
ST8612_var
gN1_P
gN1_Q
gN1_T
T_PP3_var
gN1_dP
F_PP1_var
P3 var
Meminfo_use
F3 var

P _PP3 var
gN1_Ds
PT1006_1_var
PC_KPO1_var
P4 _var
CPULoad_load
F4 _var
TE1314_1_var
PC_KPO2_var

$ain Pepaktuposadwe Bua [lomolb

BB 000 = = ek

Apxue

ApxuBaTtopbl

200 28

Apxue 3HaveHul: Meminfo_use

3HaveHuns

ApXMBaTOpbI:

I ApxueaTop |38nyLu.eH | ObpaboTtka | MNepuog (c)l

Havano KoHel

<<«

3600

W 60

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

| D)

T PPR \m[rZE]

Froman

Puc. 4.6e. Bxiagka "ApxuBaTops!" apxuBa 3HaU€HUHN NOJCUCTEMBI "ApXUBbI".
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Bxnanka "3nauenus" (puc.4.6f) comepKuT 3anpoc 3HAYCHHH B apXUBE M PE3yJIbTaT B BUJIC TAOIHUIIBI
3HaYEHUH WK N300pakeHUs TPeH Ia. 3arpoc 3HAYCHHUM COACPIKUT TTOJIS:
+ Bpems - yka3piBaeT BpeMs 3arpoca. Coiep kKUt JBa MoJs: Moje JaTa+BpeMsl 1 MUKPOCEKYH/IbI.
«  Pasmep - yka3bIBaeT pa3Mep WM MIyOHHY 3allpoca B CEKyHJIaX.

« Apxusamop - yKa3bIBae€T apXUBaTOp 3HAYCHUM

st Kotoporo oOpabateiBaTh 3ampoc. Ecim

3HAUEHWE OTCYTCTBYET, TO 3ampoc OymeT oOpaboran s Oydepa u Bcex apxuBaropoB. Ecim
ykazano <buffer>, To 3ampoc OyneT oOpabdoTan ToabKO aJisi Oydepa apxusa.
« Tlokaszameb epaghux - yka3piBaeT Ha HEOOXOAMMOCTH TPEICTABJICHUS IaHHBIX apXvUBa B BUJIC
rpaduka (TpeHIa), UHAYE PE3yJIbTAT MPEJCTABISCTCS B TaOJUIlE, COACPIKAIICH TOJIBKO BpeMs U
3HaueHWe. B ciydae ycTaHOBKM 3TOrO MoJjsi GopMUpyeTcss U oToOpaxaercs rpaduk, KpoMe TOro
MOSIBJISIFOTCS TOTTOJTHUTEIIbHBIC KOH(DUTYpAIIMOHHBIE TIOJIST HACTPOMKY U300pasKEeHHUS:

«  Pasmep uzobpadicenus - yka3pBaeT NIMPHHY M BBICOTY (OPMHUPYEMOTO H300paKeHHUS B

IIUKCEI1ax.

« Illkana 3nauenus - yKa3blBACT HIKHIOK M BEPXHIOK IPaHUIly LIKAJIbI 3Ha4eHUs. Eciu
00a 3HaueHus ycTaHoBJeHbI B ) WM paBHBL, TO IIKana OyleT ONpeneisThcsl aBTOMATUYECKU

B 3aBUCHMOCTH OT 3HAYCHHUH.

|-+ | QT OpenSCADA KOH{HIypaTop.
¢aiin Pepaktwposanne Bua [Momowe

4500

‘Lf‘ln.m

&
(=4

€

- = ) &
[+]

PC_KPO3 _var
P101_var

Apxus | ApxusaTophbl ‘ 3HaueHus l

Apxue 3HaveHuil: Meminfo_use

22

gN1_F

F101_var Bpems: |06.02.2009 17:13:07 5[0

5]

Pi_var
ST8612 var
gN1_P
gN1_Q

Pasmep (cek): 60

Mokasate rpaduk: ¥

gN1_T

T PP3 var Paamep naobpameHna: [6{){]

1+ [230

gN1_dP

=0

lkana saHa4eHUA: [{]

F_PP1 _var

P3 var
Meminfo_use
F3 var
P_PP3_var
gN1_Ds
PT1006_1_var
PC_KPO1_var
P4 _var
CPULoad_load
F4 var
TE1314 1 _var
PC_KPO2 var
T PP5_var
TE1313_1_var
T PP1 war

[padhuk 3HaYeHN:

g

al (1)

Puc. 4.6f. Bxianka "3Hauenus" apxuBa 3HaY€HUN MOACUCTEMBI "ApXHUBHI".
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Kaxxnprit Mmonynp moacuctemMsl "ApXuBbl" MPEAOCTaBIsAeT KOHPUTYPAIIMOHHYIO CTPAHUILY C BKJIAIKaMU
"ApxuBaropel" u "llomom". Bxmanka "ApxuBatopbel" (puc.4.6g) COIEPKUT CIUCKA apXHBATOPOB
COOOIIIeHUH U 3HAUYEHUH, 3aPETUCTPUPOBAHHBIX B MOJyJe. B KOHTEKCTHOM MEHIO CIIUCKOB MOJIb30BATEIIO
HPEJOCTABIIAETCS BO3MOXKHOCTh J00ABICHHS, yAJIIEHUS U Iepexoja K Hy’)kKHOMY KOHTpoJuiepy. Bo Bkiaake
"Tlomoms" comepkutcst MHGOpManuss o moxayne moxacucteMsl "ApxuBsl" (puc.4.1d), coctaB KOTOpOii
UJEHTUYEH JIJIS BCEX MOJYJIEH.

D©ain PepaktupoeadHne Bugo [NoMmoullb

285000 =» = 20 2R

ma
= @ Demo station

t;y Modynk: FSArch

~ Basbl fanHbIx
/s, BesonacHocTb Apxugatopsl | [lMomous |
_:-’? Tparicnoprel ApxueaTopbl coobleHniA:
w. TpaHCcnopTHbIE NPOTOK :
/| CBop paHHBbIx ;?etﬁequsts
5[ ) Apxvesl est

B Modynb: StatErrors

_y ApxusaTop Ha ¢
" Apxusatop Ha b,
Apxue 3HadveHull:
4 CneuwnancHble
[ MonbaoBaTenbCkUe WHT

[

ApXMBaTOpPLI 3HAYEHWIA:

% YnpaeneHwWe MoaynamM
L 1h
7 @ Loop 1m
# Loop SSL 15
PLX8

[« (D]

Flroman)

Puc. 4.6g. Bkiagka "ApxuBaTopsl" MOIyJsl MOACUCTEMBI "ApXUBBI'".

ApXHUBaTOPHI COOOIIEHUI COEPIKAT COOCTBEHHYIO CTPaHHILY KOH(PUTYpAIUU ¢ BKIagKkaMu "ApxuBaTop"
u "CooOmenus".

Bknanka "ApxuBarop" (puc.4.6h) comepxuT ocHOBHbIe HAcTpoWkH. COCTaB ATHX HACTPOEK MOXKET
HECKOJIbKO OTJIMYaThbCAd OT OJHOI0 MOAYJIS 3TOW MOJCHUCTEMBI K JIpyroMy O 4éM MOXKHO Y3HAaTh B
COOCTBEHHOM [TOKyMEHTallud MOAyJlei. B kadecTBe mnpumepa pacCMOTPUM HACTPOMKH apXuBaTopa
coo01eHu#t y Moy apxuBa Ha ¢ainoByro cucremy Arch.FSArch Hacrpotiku:

« Pazpgen "CoctosiHue" - COIepKUT CBOMCTBA XapaKTEPU3YIOIINE COCTOSIHUE apXUBaTOpa:
« Buwinonnusiemcsa - cocrosiHue apxuparopa "BeimonnHsercs". VcnonHsomuics apXuBaTop
oOpabaTsiBaeT Oydep apxuBa cOOOIIEHUN W TTOMEMIACT €ro JaHHBIE B CBOE XPAaHWIHUIIE, a
TaKke 00CITy’KUBAET 3alpOChl HA IOCTYII K JAaHHBIM B XpaHHJIHILE.
« bBJ[ apxusamopa - anpec bBJl nns xpaHeHus! JaHHBIX ApXUBATOPA.
+  Koney - nata+Bpems MOCIETHUX JaHHBIX B XPaHWIUIIIE apXHUBATOPA.
« Hauano - nata+Bpems MEPBIX JAHHBIX B XPaHWIHILE apXUBATOPA.
« Paszmep aiinoe apxusamopa (xb) - wHbOpMammMs O cymMMapHOM pasMepe (¢ailioB
apXuBaTopa C JaHHBIMH.
« Bpemsa apxusuposanusi (mc) - BpeMs, 3aTpay€HHOE Ha apXHUBHPOBAHHE JAaHHBIX apXHUBa
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COOOILIEHUIA.

« Pazgen "Kondurypauus" - HemocpeacTBEHHO COACPKUT MO KOH(PUTYpALIH:

+ ID - uadopmanus o0 uaeHTUGUKATOPE apXUBATOPA.

+  HMwms - yka3pIBaeT UMs apXUBaTOpA.

OnucaHue - KXpaTKoe OMMCAaHNE apXUBATOPA U €r0 Ha3HAYCHUSI.

« Aopec - aapec XxpaHWIMILA B cnenM(PUUHOM JUIsl THMA apxuBaropa (Moxyist) dopmare.
Omnwucanue ¢popmara 3ammcu agpeca apxXuBaTopa, Kak MpaBUIIO, JOCTYITHO BO BCILIBIBAOIICH
MOJICKa3Ke ATOro MoJjisi. B mpuMepe 3T0 OTHOCUTENBHBIN MYTh K JUPEKTOPUH XPAHUIIHILA.

«  Vposenv coobwenuil - yka3zplBaeT Ha ypoBeHb cooOIIeHH apxuBatopa. CooOuieHus ¢
YpOBHEM 00Jiee WM PaBHBIM YKa3aHHOMY 00pa0aThIBAIOTCS apXHUBATOPOM.

«  Kamezcopuu coobwenuii - CIUCOK KaTETOpPHH, pa3fenéHHbIH CHUMBOJIOM ';' COOOLICHUH.
Coo0mieHuns, monasIue Mo MadIoHbl KaTeropuid, OyayT oOpabaTeIBaThCsl apXHUBaTOpoM. B
KaTeropuy MOXKHO YKa3bIBaTh AJIEMEHTHI BEHIOOPKH 1O MIa0JI0HY, 8 UIMEHHO CUMBOJIBI '*' - 1id
T000# OACTPOKH U '?' - IS TFIOOOTO CUMBOJIA.

« 3anyckamv - yKa3pBaeT Ha cocTosHWE "BwimomHseTcs", B KOTOpoe TMepeBOIUTH
apXxuBaToOp IpH 3arpysKe.

« Paznen "JlonosHuTenpHbIE ONIUMU" - CIICNUATU3UPOBAHHBIN NI MOIYJIS Pa3zell, O COAEPKUMOM
KOTOPOIr'0, MOHO O3HAKOMUTBCS B JOKYMEHTAlUN HA MOAYJIb.

Pain Pepaktupoeanve Buwg [oMmowb

800U =X 4200 B

‘Mr-.m

=

= @ Demo station

=% basbl ganHbIx Apxusatop | CoobleHus

'/, besonacHocTb O
i TpaHcnopTbl ~CocTosHue
i TpaHenopTHble NpoT BoinonHaeTcs:
| CBop AaHHbIX N
B ) Apxusal B apxueatopa: [ ] |v]
= Modynb: Koneu: 06.02.2009 18:22:21
- - ApxuBaTop Ha Havano: 12.01.2009 17:31:08
H Apﬁ::g:gﬂ;g Paamep dpaiinoe apxueatopa (kB): 586.278
Test Bpemsa apxueuposanua (mc): 1.55731
StatErrors ~KoHdpurypauma
. Apxusamop 3H ID: test
" ApxusaTop Ha
Apxug 3HayeHu: Wmsi: | Test
&3 CneunanbHble OnucaHue:
4| NonbsosaTensekne W
& YnpaeneHue Mmoayns
& Loop
& Loop SSL
PLX8 e
Anpec: |ARCHIVES/MESS/TEST/ ]
i =
YpoBeHb cooBuleHWA: _n
KaTturopum cooblyerwii: [' ]
3anyckaTb: v
~ononHUTENBHLIE ONLUMK
XML apxueHble dainb: [ @
[ [I»]

Apxusamop coobuweHuii: Test

roman

Puc. 4.6h. I'naBHas Bk1ajika KOHQUTypaun apxuBaTopa coOoOIIeHNH moacucTeMbl "ApXUBHI'".
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Bxnaaka "CooOmenus" (puc.4.61) comepxuT ¢opMy 3ampoca COOOIICHHH H3 apxuBa JaHHOTO
apxuBaTopa:

+ Bpewms - ykaszpIiBaeT Bpems 3ampoca.
«  Pasmep (cex) - yka3pIBaeT pazMep WK TTyOUHY 3ampoca, B CEKyHIax.
« [llabnon kamezopuu - yKa3bIBae€T KATETOPHUIO 3aIPOIICHHBIX COOOIMICHUNA. B kaTteropuu MOXHO
YKa3bIBaTh 3J€MEHTHI BEIOOPKH MO MIA0I0HY, & UMEHHO CUMBOJIBI '*' - 11 000 moacTpoku U '?' -
JUTSL JTIF000T0 CUMBOJIA.
+  Vpoeens - yka3piBaeT Ha MUHUMAJIBHBIA YPOBEHBb COOOIIIECHHUI, T.€. 3anpoc OyaeT obpaboTaH ais
COO0O0IIeHUH C ypOBHEM OoJiee U paBHOMY YKa3aHHOMY.

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

$ain PepaktupoBadve Bua [omowb

8500

2

Apxueamop coobuweHuil: Test

‘MMH

- & Demo station

= Basbl fanHbix
i, besonacHocTs

i TpaHcnopTel
w TpaHCnopTHBIE MPOTOKC
| Cbop naHHbIX

| Apxuebl

£ Modyne:

B Apxusatop Ha d

=

Apxusatop | CooBlleHus

Bpewms: [06.02.2000 18:35:41 ||

Paamep (cex): |00 @
WabnoH kateropum: [ ]

oo [0 5

)

)

=H-H

o

= Apxusamop coofl | CooBLieHus:
?IetRequsts Bpems | Kateropus | YpoBeHb | Coobluerue |
est
StatErrors 1 |FriFeb 618:35:13 2009 /DemoStation/sub_Ul/m... 1 Crapt moayna.

Apxusamop 3Hau

— 2 |FriFeb 618:35:13 2009 /DemoStation/sub_Archi... 1 Myck nogcucTembI.
% Apxuesatop Ha B[
Apxus 3HadeHul: 3 |FriFeb 618:35:13 2009 /DemoStation/sub_DAQ... 1 3anyck koHTponnepa!
4 CneumnanbHble
[ Momnb3oBaTENbCKUE UHT 4 |FriFeb 6 18:35:13 2009 /DemosStation/sub_Tran... 4 OwwnBka NOAKNIHEHNS ...
gﬁ-mb;npaaneﬂme MOoAynAMY 5 |FriFeb 6 18:35:13 2009 /DemoStation/sub_DAQ... 1 BrnioveHue koHTponnepal
& Loop SSL 6 |FriFeb 6 18:35:12 2009 /DemoStation/sub_DAQ... 1 Brnrouenwe koHTponnepal
PLX8
7 |FriFeb 6 18:35:11 2009 /DemoStation/sub_DAQ... 1 Brouerue koHTponnepa!
8 |FriFeb 618:35:11 2009 /DemoStation/sub_Tran... 1 Myck noacUcTEMBI. @
< (D)

Froman

Puc. 4.61. Bknaaka 3anpoca coobmenuii "CooOmieHus" apxuBaTopa coOOImEeHNnH MOACUCTEMBI "ApXHUBHI".

ApXUBaTOPHI 3HAUEHHH co/lepKaT COOCTBEHHYIO CTpaHHIly KOH(PUrypaluu ¢ BKIagkaMu "Apxusarop" u
"ApxuBbI".

Bxknanka "ApxuBatop" (puc.4.6j) coiepKUT OCHOBHbIE HAacTpoWku. COCTaB 3THUX HACTPOEK MOXKET
HECKOJIBKO OTJIMYaThC OT OJHOTO MOAYJSA 3TOW MOJACUCTEMBI K JIpyroMy, O 4éM MOXHO Y3HaTb B
COOCTBEHHOW JOKyMEHTaluu Mopaysield. B kadecTBe mnpumepa pacCMOTpPUM HACTPOMKH apxuBaTopa
3Ha4eHUH y MOIyJst apxuBa Ha (aitnoByto cuctemy Arch.FSArch Hacrpoiiku:

« Paznen "Cocrosinue" - COAEpKUT CBOMCTBA XapaKTEPU3YIOIINE COCTOSIHUE apXHUBaTOpa:
« Buinonnsemcsa - cocrosiHue apxuparopa "BeimonnHsercs". VcnonHSAOMUIACS apXuBaTop
oOpabatbpiBaeT Oydepa apXMBOB 3HAYCHUH W TOMENIACT UX JaHHBIE B CBOE XpaHWIHIIE, a

Onucanue nporpammbl OpenSCADA 80


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

TaKKe 00CITy’)KUBAET 3alpOoChl HA IOCTYI K JaHHBIM B XpaHWIHILE.
Bpems apxusuposanus (mc) - "HPOpPMALUA O BPEMEHH 3aTpauyCeHHOM Ha apXHUBHPOBAHUE
naHHbIX OydepoB apxuBoB. [leproanuHocTh apXuBHUpOBaHUs yKa3biBaeTcs B nose "llepuon
apxuBupoBanus" paszzaena "Kondurypamus" 3Toi BKIaIKu.
« bBJ[ apxusamopa - anpec bJl nns xpaHeHus! JaHHBIX ApXUBATOPA.
+ Paznen "Kondurypauus" - HemocpeaCTBEHHO COJIEPKUT MO KOH(PUTYpaLIUK:
« ID - unpopmanus 06 uaeHTHPHUKATOPE ApPXUBATOPA.
Uwms - yka3bIBaeT UM apXUBaTOpA.
«  Onucanue - KpaTKO€ ONMCAHUE apXMUBATOPA U €T0 HA3HAYEHUSI.
« [lepuoouunocmev 3nauenuii (cex) - YyKa3blBa€T NEPUOAMYHOCTb 3HAYEHHUH, KOTOpHIE
COJZIEPKATHCS B XPAHWINIIIE apXUBATOPA.
« Ilepuoo apxueuposanus (cex) - yKa3blBae€T MEPUOJUYHOCTH 3a/a4d APXUBHUPOBAHUS
naHHBIX OydepoB apxuBoB. PasmepHocTh OydepoB apXMBOB BO BPEMEHHOM BBIPAKCHUU
JOoKHA OBITh HE MEHee, a JIydlle HECKOJIbKO Ooublie, MNEepUOJUYHOCTH 3a7ad
apXWBHPOBAHUSI.
« Aodpec - anpec XpaHWIMIa B creun(UYHOM JUIs THUIIA apXuBaTopa (Momyns) ¢opmare.
Omnwucanue ¢opmara 3ammcy agpeca apxuBaTopa, Kak MPaBHUIIO, JOCTYITHO BO BCIUTBIBAIOIICH
MOJICKA3Ke ITOro Mnosisd. B mpumepe 370 OTHOCUTENBHBIN MyTh K AUPEKTOPUN XPaHUIIHUILA.
« 3anyckamv - yka3plBaeT Ha cocTosiHuE '"BblnmonHsercs", B KOTOpOE INEPEBOAUTH
apXxuBaTop IpH 3arpyske.
 Paszgen "JlononHuTenbHble OMUIMHU" - CHICIMATU3UPOBAHHBIHN I MO Pa3/ien, O COJIEPKUMOM
KOTOpPOT0 MOXHO O3HAKOMHTbHCSI B IOKYMEHTALUU Ha MOJYJIb.

$aiin PepaktupoBanHne Buag [Momowb

4 500 = =% he 20 2 e

Apxueamop 3HavyeHuUl: 1s

1
= Demo station
+- 5 Basbl faHHbIx ApxueaTtop | ApxuBsl
+. {}f, besonacHocTe «]
1§ TpaHcnopTsl ~CocTosHue
.y TpaHcnopTHble NpOTOKON BhinonHaeTca: W
o | Cbop AaHHbIX Bpema apxveupoBanua (Mc): 3.41029
- [ Apxuebl —

= Modynb: B[ apxueatopa: [ . |v]

Bl ApxueaTop Ha thai —Kondpurypauma

Apxusamop coobuy

El- Apxusamop 3Hader ID: 1s
Th Kna: [13
:I1 iy Onucaxwe:
5
5 Apxueatop Ha B[] OpHO cekyHOHbIA apXuB.

Apxus aHaveHul:
7 3 CneuwanbHble
. @ MNons3oBaTensckie MHTe

& Ynpasnesue mMoaynsamu MNepuoauyHOCTb 3HAYEHWA (CaK):
® Loop Meprog apXMBMPOBaHKUA (Cek):
& Loop SSL PUOA apXWBUP (cex) =]

X8 Apnpec: [ARCHIVESNALM 5
danyckaTb: (|

~ [DononNHATENBHBIE ONLUWK

Paamep daiina (4acos):
MakcumMmanbHoe KonNWUYecTBo dpalino.: E E

Mvnurnadme warnassy adausuuaia (0L 1N N

(] (D]

Flroman

Puc. 4.6j. ['maBHas Bki1agka KOHQUTIYpallud apXyUBaTopa 3HaYCHHUH 1nojacucTeMsl "ApXuBbl'.
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Bxmanka "ApxuBsl" (puc.4.6k) comepxxkut Tabmuiy ¢ uHdopmanmeir o0 apxuBax, oOpabaTbIBaeMbIX
apxuBaTopoM. B cTpokax Tabnuiia conepKUT apXuBbI, a B KOJOHKAX WH(POPMAIIHIO:
+  Apxue - Ms apxuBa.
« Ilepuoo ( ¢ ) - nepuoJMUHOCTh apXHUBa B CEKYHIAX.
«  Pasmep 6ygpepa - pa3mepHOCTh Oydepa B eAMHHAIIAX.
« Pasmep ¢aiinoe (M6) - cnemmdpuunoe miast monyns Arch.FSArch mone ¢ unpopmanuein o
CYMMapHOW pa3MepHOCTH (ailIoB XpaHWIUIIA ApXUBATOPA JJIsl ApPXHUBA.

B cnyuae ¢ momynem Arch.FSArch B sToii Bkiamke emi€é comepkurcs GopMa SKCIOpTa JaHHBIX
apxuBaropa.

- | OT OpenSCADA KoH(MIypaTop

$ain PepaktupoeaHwe Bug [Nomous
= [ | y f;::}
B0 Lkl 200 2O
' Apxueamop 3HavyeHui: 1s
& Demo station
+- 55 Bazbl ganHbIx ApxueaTtop | ApPXWBbI
+- [}y, beaonacHocTe
i} TpaHcnopTel ApxuBbl:
g j I:%i;cggﬁl:f rpoTokon D Apxue | MNepuog (c) | Paamep Bycpepa | Paamep taiinos (Mﬁ}ﬁ
-1 ApXuBbl 1 CPULoad_load | 1 100 0.3320
B Moa}.rnblr _R ...................................................
5 . ApxvBaTop Ha dail 2_F1D1_var 1 100 1.2246
Apxusamop coobu 3 [F3_var 1 100 0.2451
= Apxusamop 3Haver —
1h 4 |F4_var 1 100 1.0020
1:1 5_ F_PP1_var 1 100 1.0254
% Apxusatop Ha B | | | |Meminfo_use 1 100 0.1475 E
Apxus 3HaqeHul: !
7 ({4 CneunancHble [ | [4]*]
#- |4 MNonb3oBaTensckue UHTeL ~ OKCNopT
& YnpaeneHwe MogynAaMm
5 Lo
= Loop SSL ApXVB: [ ‘v]
LXB _
Hauano: [01.01.1970 03:00:00 |3
Koweu: [01.01.1970 03:00:00 |=|
B dpaiin: [ ]
[ [ D
[roman

Puc. 4.6k. Bkiagka "ApxuBsl" apxuBaTopa 3HaUY€HUN MOACUCTEMBI "ApXUBHI".
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4.7. Iloacucrema "Iloab3oBaTeabckue nHTepdencor'

[Toncucrema siBiusieTcss MOIYIbHOH. Jlmsi KOH(UTypaluu TOJCHCTEMBI MPEIYCMOTpPEHAa KOpHEBas
crpanwuiia noacuctemsl "[lonp3oBaTensckue uHTEpdEch”, comepxkaias Bkiaaku "Moaynu" u "Ilomoms".
Bxnanka "Monynu" (puc.4.1b) comepKuUT CHOUCOK MOIyNed TOJICHUCTEeMBl W HUICHTHYHA IS BCEX
MOAYJIBHBIX MoAcucTeM. Bkianaka "[lomorp" comep uT KpaTKyro MOMOIIIb /1715l JAHHOW CTPAHUIIBI.

Kaxnpiit Mmonyns noacuctems! "llonbp3oBarenbckue HHTEpPENCH" npenocTaBisieT KOHPUTypaluoHHYO
cTpanuity ¢ Bkiaakamu "Ilomb3oBarenbckuii maTepdeiic” u "Tlomomp". Britagka "Tloms3oBaTelnbCKuid
uHTepdeiic" (puc.4.7a) npenocraniser napaMeTp Jisl KOHTPOJIS 3a cocTosHueM "Boinosinsercs” Moayns, a
TaKXkKe pasfesbl KOHQHUIypaluu CIelUaJu3upOoBaHHbIC Ui MOAYyJeH 3Toi mojacucteMbl. Bo Bkimagke
"ITomomp" comepkutcs wuHpopManus o wMoxayne mnoxacucreMbl "llomp3oBatenbckue uWHTEPQEHCH"
(puc.4.1d), cocTaB KOTOPO¥ UASHTUYEH IS BCEX MOTYJEH.

daiin Pepaxtwpoeanve Bwug [lomowb

A 5000 == 200 298

[ - Modyne: WebCfgD
= @ Demo station g R

“ basbl gaHHbIx
ils, besonacHocTb

-3

MNone3aoBaTensckMil MHTEpPQEAC [ Momoub ]

¢ TpaHcnopThl  CocTosH1e

. TpaHcnopTHble NPOTOKC

/| CBop marHbIX BoinonHaeTca: (v

1 Apxuvel ~Onury mogyns

gl ﬁgi::(?:;-«;i{:me T Bpems #U3HW CECHK ayTEHTUMUKaLWMA[MIKH):
& Paboumii nonkaosar MepeidTi K KoHUrypaUMu cnucka yaanéHHbIX cTaHLmﬁl

@ CucTeMHBIA KoHpU
i} Oewwok cpelbl BA3YE
# CuCTEMHBIA KOHUN
M QT GUI nyckatens
i Ouramuyeckun WEE
i Pabouwit nonb3oeam
¢ Ynpaenenwe MoaynamMy
& Loop

EiEmEE— (D]

KD

Flroman

Puc. 4.7a. Bxnagxka "Ilonbs3oBarenbckuii uaTepdeiic” moayins noacucremsl "[lonp3oBaTenbekue
uHTepdencor".
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4.8. IToacucrema "CneunajnHpie'

[Moxcucrema siBnsieTcss MOAYNbHOH. s KOH(HTypamuu TMOJCHUCTEMBI TMPEAYCMOTpPEHA KOpHEBas
crpanuiia noacuctemsl "Cnernumanbshbie”, comepxkamas Bkiaaakd "Monymu" u "Ilomomp". Bknaaka
"Monynu" (puc.4.1b) COIEpKUT CHHCOK MOMAYJICH MOJICUCTEMBl M HIEHTHYHA /I BCEX MOJYJIBHBIX
noacucteM. Bxiagka "Tlomoms" coep>XUT KpaTKyrO MOMOIIb JIJIsl JAHHOW CTPaHUIIBI.

Kaxnapiii monyns moacuctemsbl "CrneuuaibHble" MNPEAOCTaBIsICT KOHGUTYPALMOHHYIO CTPAHMILY C
Biagkamu "CroenuaneHelii momyns" u "l[lomomps". Bkmaaka "CnoenuaneHbeiii moxyns" (puc.4.8a)
IIPEJOCTABIIAET IMapaMeTp s KOHTPOJS 3a COCTOSHUEM 'BbINonHseTcs" MOIyis, a TaKKe pPas3aeisl
KOHQUTYpAallMd CHEIHATM3UPOBAHHBIE ISl MOJAyJed 23Toi moacucrteMbl. Bo Brmagke "[lomoms"
coaepxutcss nHpopManus o Moayie noacuctemsl "Crneruansabie” (puc.4.1d), coctaB KOTOpOil HAESHTHYCH
JUISL BCEX MOJYJIEH.

ain PepaktupoBadne Bua [omows
! 3 = s
85000 == 200 29
[ Modyns: FLibSYS
= @ Demo station
% basbl naHHbIX Cneuvanshsiit Mogyns | Momowe |
{2, besonacHocTb
 TpaHcnopTsl ~CocTosHne
. TpaHCnopTHBIE NPOTOKONE BhINOnHAeTC: v
| CBop AaHHBIX -
| ApxuBbl q’?""”u““'
£ ) CneumanbHble Time: flata
BubnuoTeka dyHKumiA Con Time: Bpems
TecTsl cuctemsl OpenSCA Time: CTpoka Bpemetn
[ PYHKUWKM cucTeMHoro AP Time: Ctpoky Bo BpemA
bubnuoTeka MateMaTHuec Mess: MomecTuTs
[H Monb3oeaTtensckve MHTEP! Crpoka: lNonyyerre pasmepa
% YnpaBeneHwe Mogynamu Crpoka: Mony4nTe NOACTROKY
& Loop Ctpoka: BcTagka CTpOKM B APYIyH CT}
@ Loop SSL CTpoka: 3aMeHa 4acTi CTPOKK ﬂ,pymE
PLX8 [ﬁnam;Eaaﬁan_lm_nn:mimnnn[e__lz]
00 R — D
[{[roman]

Puc. 4.8a. Bknanka "CnernuanbHbil MOIyb" Moaysst moacucteMsl "CriennaabHbie".
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4.9. lloacucrema "YnpasJjenue Mmoayasimu"

[Toncucrema He sBIAETCS MOAYNIBHOW. J{s1 KOHUTypaluy MOJICHCTEMBI MPEIYCMOTPEHA CTPaHMIA
nojcucteMsl "YmpaBiaeHue moayiaamu', coaepskamas Bkiaanku "Iloacucrema" u "Ilomomp". Bkianka
"Ilogcucrema" (puc.4.9a) cogep>KUT OCHOBHbIE HACTpPOMKH mojacucteMbl. Brnagka "[lomoms" comepxut
KpaTKy MOMOUIb JJIA JaHHOM cTpaHunbl. CoctaB Bknaaku "[loacucrema':

« Ilymo k pazoensemvim bubnruomexkam (Mooyniam) - iHGopMalus O PacloNoKEHUH TUPEKTOPUH C
moayinsmu  cucteMbl OpenSCADA. VYcranaBnuBaercss mnapamerpoM <ModDir>  craHium,
KOH(pHUTYyparimoHHOTO (aiina.
+  Paspewénnvie modynu - wHGOpPMANUS O CIOUCKE, Pa3IEIEHHOM CHMBOJIOM ';', MOMYJCH,
pa3peméHHbIX ISl aBTOMAaTHYECKOrO MOAKIIOYEHNS U OOHOBIIEHUS. 3HaUeHHe "*' HCIIOIb3yeTCs ISt
paspelieHuss Bcex Mojnyieil. YcraHaBiauBaercss mapamerpoM <ModAllow> pa3nena MOACHUCTEMBI,
sub_ModSched, cranmuu, koHpuUrypannoHHoro ¢aia.
« 3anpewénnvie mooynu - wHbOpMaLUs O CIHUCKe, pa3fgeNéHHOM CHUMBOIOM ';', MOMyIeH,
3aMpenIEHHbIX I aBTOMATHYECKOTO MOJIKIIOYEHUS U OOHOBIICHUS. Y CTAaHABIMBAETCS MTAPaMETPOM
<ModDeny> pasznena mnoxacuctembl "sub ModSched" cranmuu koHdurypammonnoro aiina.
Criucok 3arpenéHHbIX MOIYJIe nMeeT OOBIINI MPUOPUTET YeM Pa3peIIEHHBIX.
+ Ilepuoo nposepru mooynetl (cex) - yka3pIBaeT Ha MEPUOJNIHOCTH TPOBEPKU MOJYJIEH Ha PaKT UX
oOHOBIeHUA. Moaynu, AONMYCTHMBIE JUIsI aBTOMAaTHYECKOTO MOAKIIOYEHHUS U OOHOBICHMA, OyayT
aBTOMATUYECKU OOHOBIICHBI.
« Ilposepumsb moOynb celivac - KOMaHJa BBIIOJHUTH MIPOBEPKY MOJIyNiel Ha (akT X OOHOBJIECHUS.
Monaynu, TOMyCTUMBIE JJIs1 aBTOMAaTHYECKOT0 MOJKIIOUEHHsI U OOHOBIICHUS, Oy/1yT aBTOMAaTHYECKU
OOHOBJIEHBI.
« Pazoensemvie Oubruomexu (mooyau) - TabnMua C TEpevyHEM pasJensieMblX OHOIMOTEK C
Moayismu, obHapyxkeHHbIMU OpenSCADA. B crpokax pacmosio’keHbl MOIYJIH, a B KOJOHKax
nH(pOpMaIIUs O HUX:
« Ilymo - uadOpMAIHS O TIOJIHOM ITYTH K pazaenseMoll OuOImoTeke.
« Bpemsa - wndopmamus o BpeMeHM mocheaHedn moaudukanum ¢aina pasuensieMoi
OUOINOTEKH.
«  Mooynu - nuadopManus o epeuHe MoIysiel B pa3aensieMoil OndIuoTeke.
« Brniouen - coctosHue "Bxmrouen" paszzpensiemoil Oubnmortexu. IIpuBHIErnpoBaHHBIM
MOJIb30BATEISIM ~ TPEIOCTABISIETCS.  BO3MOYKHOCTH ~ PYYHOTO  BKJIFOUECHHS/BBIKITFOUEHUS
pazaenseMbIX OMOIUOTEK MyTEM U3MEHEHHSI 3TOTO TOJISL.

-+ QT OpenSCADA koHtpuryparop. E]
®aiin PepaktpoBanue Bua [Momowb
i & v
8 800 - = 2 G L X
Wmsa - o o5 p
 ® Demo station ‘bﬂ odcucmema: ¥YnpaeneHue ModynaMu
“ basbl gaHHbIX —
% BE30NacHoCTb Mopcuctema | Momows |
i TpaHcnopTsl . .
— TpaHOMOPTHEIE MPOTOKOME MyTb & p?aﬂel‘lﬂeMblM Bubnuotekam(moaynam): [ /liblopenscada
/| CBop nanrbix PaspeluéHHble Mogynu: *
1 ApxuBbl SanpelléHHble Moaynu:
& CneunanbHble o . _n
I3 Monb3oBaTENbCKUE UHTEPI =P e Lot (i E2
% YnpaBneHwe MoaynaMu MpoBepuTe Mogynu ceﬁqac.l
& Loop .
@ Loop SSL Paspensembie Gubnuotern (Mogynu):
PLX8 Myt | Bpemsa Moaynu |Bmmqe =
1 |..[.Niblopenscadaltr_Sockets.so Sun Feb 8 16:38:44 2009 Transport.Sockets; \ 4
2_ .[.Nibfopenscada/spec_SystemT... Sun Feb 8 16:38:43 2009 Special.SystemTests; v 4
3 |..[.Mib/openscadalui_\WebCig.so Sun Feb 8 16:38:53 2009 UlLWebCfg; W
4_ ..[.Nibfopenscada/dag_LogicLev.so Sun Feb 8 16:38:47 2009 DAQ.LogicLev; v
5_ .[.Nibfopenscada/spec_FLibSYS.so Sun Feb 8 16:38:44 2009 Special. FLIbSYS; v 4
6 |./.Mlib/openscada/ui_\WebVision.so Sun Feb 8 16:38:54 2009 ULWebVision; Y4
T_ .[.Nibfopenscada/daq_Siemens.so Sun Feb 8 16:38:49 2009 DAQ.Siemens; v
8_ .[.Niblopenscada/dag_System.so  Sun Feb 8 16:38:46 2009 DAQ.System; Y4
{)_I I ik, Aalhd NBEC c. un Eah R 18-28-20 2000 2N NBRE- ‘ o E
4
| (D]
[Flroman

Puc. 4.9a. 'maBHas BKiIajKa KOHQUTYpALIUH MTOACUCTEMBI Y TIpaBIeHHEe MOAYIAMU .
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4.10. Kondgurypaunonubii ¢paii1 OpenSCADA 1 napamMeTpbl KOMaHAHON CTPOKH
BbI30Ba OpenSCADA

Kondurypaunonssiit ¢aiin cuctemsr OpenSCADA npenHasHauyeH JUisl XpaHEeHHUsS CUCTEMHOW U oO1ei
koHpurypanun OpenSCADA-ctanuuu. Tonbko B KOHPHUrypallMOHHOM Qaiiie W dYepe3 MmapaMmeTpbl
KOMAaHJHOM CTPOKM MOXHO YKa3aTh YacTb KIIIOYEBBIX CHCTEMHBIX [apaMEeTpOB CTaHLMHU, I[103TOMY
3HAKOMCTBO CO  CTPYKTYpOoH KOHGUrypamuoHHOro (aina HeoOXoAMMO s  CIEHUAINCTOB
pa3BépThIBaronuX pemeHust Ha ocHoBe OpenSCADA.

HasbiBatbesi koHUryparuonHsiii ¢ain cuctembl OpenSCADA MOXeT 1Mo pa3HOMY, OJHAKO HPUHSITO
Ha3BaHue oscada.xml u mpowmsBoaHbie OT Hero. KoHuryparmoHHsid (aiin 0OBIYHO yKa3bIBAaeTCS, TMPHU
3aIycKe CTaHIIUH, napameTpoM KOMaHTHOH CTPOKH
--Config=/home/roman/roman/work/OScadaD/etc/oscada_demo.xml. J|ns ynoOcTBa BBI30BAa CO3JAIOTCS
CKPHIITHI 3aITyCKa CTAaHIIMK C HYKHBIM KOH(UTYypallMOHHBIM (haiisiom, HanpuMep ckpunt (openscada demo)
BBI30Ba JICMOHCTPAIIMOHHOW CTAHIIHH:

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

Eciu xoHdurypanuoHssiii (aia He yka3aH TO HCIOJB3YeTCsl CTaHAAPTHBIA KOH(PUIypalMOHHBII
daiin: /etc/oscada.xml .

CTpyKTYpHO KOH(UTYpPAIIMOHHBIN (aill OpraHu30BaH Ha PacIIMPSIEMOM SI3bIKE pa3MeTKH TekcTa XML.
CrnenoBaTtenbHO TpeOyeTcst xKECTKOe coOoaeHre npaBui cuaTakcuca XML. [Tpumep oOpasma TUmoBoro
koHpurypannonHoro daitna OpenSCADA, ¢ y3namu KoHUryparuu OONBIIMHCTBA KOMIIOHEHTOB
OpenASCADA, npuBeieH HUXeE:

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

<node id="sub_BD">
<tbl id="DB">
<fld ID="GenDB" TYPE="SQLite" NAME="Generic DB" NAME_ru="0CHOBHaH BO"
NAME_uk:"OcnosHa BI" 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 nose30BaTenNs"
DESCR_uk="Cynep xopucTysau"
PASS="openscada"/>
<fld
NAME="user"
DESCR="System user"
DESCR_ru="CuCTeMHsIi NOJb30BaTesNb"
DESCR_uk="CucreMHnst xopmcrysau"
PASS=""/>
</tbl>
<tbl id="Security grp">
<fld
NAME="root"
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</node>

<node i

</node>

DESCR="Super users groups"
DESCR_ru="T'pynna cynepnonb3oBaTesnei"
DESCR_uk="I'pyna cynepxkopucTyBauis"
USERS="root;user"/>

</tbl>-->

d="sub_ModSched">

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

<node id="sub_Transport">

</node>

<!--
<tbl id="Transport in">
<fld
ID="WEB_1"
MODULE="Sockets"
NAME="Generic WEB interface"
NAME ru="OcHoeBHOM WEB unTepdenc"
NAME uk="OcroBHuIi WEB inTepdpenc"
DESCRIPT="Generic transport for WEB interface."
DESCRIPT_ ru="OcHoOBHOV TpaHcnopr ans WEB uurepdeiica."
DESCRIPT_ uk="OcuoBumii Tpancnopr gpns WEB iunrTepdeiicy."
ADDR="TCP::10002:0"
PROT="HTTP"
START="1"/>
<fld
ID="WEB 2"
MODULE="Sockets"
NAME="Reserve WEB interface"
NAME ru="PesepsHii WEB uuTeppenc"
NAME uk="Pesepenuii WEB inTepdernc"
DESCRIPT="Reserve transport for WEB interface."
DESCRIPT_ ru="PesepBHiNi TpaHcnopTr miss WEB muTepdenca."
DESCRIPT uk="Pesepsuuii TpaHcnopr gmnss WEB inTepdeinicy."
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 of6MeHa no mpoToxony ModBus."
DESCRIPT uk="TecT o6Miny Ba npoToxonomM ModBus."
ADDR="TCP:localhost:10502"
START="1"/>
</tbl>-->

<node id="sub_DAQ">

<!--
<tbl id="tmplib">
<fld ID="test2" NAME="Test 2" NAME ru="TecT 2" NAME uk="Tect 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:"testZ" ID="cnt" NAME="Cnt" NAME_ru:"Cnt" NAME_uk:"Cnt"
TYPE="4" FLAGS="32" VALUE="" POS="0"/>
</tbl>-->

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

ID="test2"
NAME="Test 2"
NAME_ru="TecT 2"
NAME uk="Tecr 2"
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DESCR=""
DESCR_ru=""
DESCR_uk=""
ENABLE="1"
START="1"
PRM BD="test2prm"
PERIOD="1000"
PRIOR="0"/>

</tbl>

<tbl id="test2prm">

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

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

</tbl>-->

</node>

<node id="mod_System">

<!--
<tbl id="DAQ">
<fld
ID="DataOS"
NAME="Data OS"
NAME ru="[ause OC"
NAME uk="Jlani OC"
DESCR="Data of services and subsystems OS."
DESCR_ru="JlanHie CEepBMCOB M nopacmucrem OC."
DESCR_uk="Jlani cepmicim Ta nigcmcrem OC."
ENABLE="1"
START="1"
AUTO_FILL="0"
PRM BD="DataOSprm"
PERIOD="1000" PRIOR="0"/>
</tbl>

<tbl id="DataOSprm">
<fld SHIFR="CPU" NAME="CPU load" NAME ru="Harpysxa CPU"
NAME uk="HaBanTaxenunss CPU" DESCR="" DESCR_ru="" DESCR_uk=""
EN="1" TYPE="CPU" SUBT="gen"/>
<fld SHIFR="MEM" NAME="Memory" NAME ru="IlaMmsTs" NAME_uk="HaM\‘zmb"

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

<node id="mod_DiamondBoards">
<!--
<tbl id="DAQ">
<fld ID="Athena" NAME="Athena board" NAME_ru="IllnmaTa Athena"
NAME uk="Illnrara 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="ail0" 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="Mogmesns" NAME uk="Mogens"
DESCR="" DESCR_ru="" DESCR_uk="" ENABLE="1" START="1"
PRM_BD="Model_prm" BLOCK_SH="Model blcks"
PERIOD="1000" PRIOR="0" PER;DB=“0“ ITER="1"/>
</tbl>
<tbl id="Model blcks">
<fld ID="Klap" NAME="Klapan" NAME ru="Knanau" NAME uk="Knanan"
DESCR="" DESCR_ru="" DESCR uk=""

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

<tbl id="Model blcks_io">
<fld BLK ID="Klap" ID="1 k11" TLNK="0" LNK="" VAL="50"/>

<fld BLK:ID="Klap" ID="1:k12" TLNK="0" LNK="" VAL="20"/>
</tbl>

<tbl id="Model prm">
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<fld SHIFR="1 k1" NAME="Klap lev" NAME ru="llonox. kjianaHa'"
NAME uk="Ilosox. xjsanaxHa" DESCR="" DESCR_ru="" DESCR_uk=""
EN="1" BLK="Klap" IO="l_k11"/>
</tbl> -->
</node>

<node id="mod_JavalLikeCalc">
<!--
<tbl id="DAQ">
<fld ID="CalcTest" NAME="Calc Test" NAME ru="TecT BmYMCI."
NAME uk="TecT o6umcn." DESCR="" DESCR_ru="" DESCR_uk=""
ENABLE="1" START="1" PRM_BD:“Cal FUNC=“Temp1Func.d_a1arm“

PERIOD="1000" PRIOR="0" PER DB="0" ITER="1"/>
</tbl>

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

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

<tbl id="CalcTest prm">
<fld SHIFR="alrm" NAME="Alarm" NAME_ ru="ABapwusi" NAME uk="ABapis"

DESCR="" DESCR;ru=““ DESCR;pk=““ EN="1" FLD="alrm"/>
</tbl>
<tbl id="1lib">
<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 no AuUCKp."
NAME uk="ABapisi Ba muckp" DESCR=""
FORMULA="alrm=(in==alrm md) ?&quot;1l:&quot;
+alrm mess:&quot;0&quot;;"/>
</tbl>
<tbl id="1lib TemplFunc_io">
<fld F_ID="d alarm" ID="in" NAME="Input" NAME ru="Bxog" NAME uk="Bxig"

TYPE="3" MODE="(Q" DEF="" HIDE="0" POS="0"/>
<fld F_ID="d_alarm" ID="alrm" NAME="Alarm" NAME ru="Asapwus"
NAME uk="ABapist" TYPE="0" MODE="1" DEF="" HIDE="0" POS="1"/>

<fld F_ID="d alarm" ID="alrm md" NAME="Alarm mode"
NAME ru="PexuM aBapumu" NAME uk="Pexmm aBapii" TYPE="3"
MODE="0" DEF="" HIDE="0" POS="2"/>

<fld F_ID="d alarm" ID="alrm mess" NAME="Alarm message"
NAME ru="Coofbw. amapum" NAME uk="IloBigm. amapii" TYPE="0"
MODE="0" DEF="" HIDE="0" POS="3"/>

</tbl>-->
</node>

<node id="mod_Siemens">
<!--
<tbl id="DAQ">
<fld ID="test2" NAME="Test 2" NAME ru="Tect 2" NAME uk="Tect 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;pk;:" EN="1" TMPL="§7.ai_man"/>
</tbl>-->
</node>

<node id="mod_SNMP">
<!--
<tbl id="DAQ">
<fld ID="test2" NAME="Test 2" NAME ru="Tecr 2" NAME uk="TecTr 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;pk;:" EN="1" OID_LS;:system"/>
</tbl>-->
</node>

<node id="mod_ModBus">
<!--
<tbl id="DAQ">
<fld ID="test2" NAME="Test 2" NAME ru="TecT 2" NAME_uk="TeCT 2"
DESCR="" DESCR_ru="" DESCR_uk="" ENABLE="1" START="1"
PRM_BD="test2prm" PERIOD="1000" PRIOR="0" TRANSP="Sockets"
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ADDR="exlar.diya.org" NODE="1"/>

</tbl>

<tbl id="test2prm">

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

DESCR="" DESCR_ru="" DESCR_uk=""
EN="1" ATTR LS="321:0:tst:Test"/>

</tbl>-->

</node>

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

<node id="sub_Archive">
<prm id="MessBufSize">1000</prm>
<prm id="MessPeriod">5</prm>
<prm id="ValPeriod">1000</prm>
<prm id="ValPriority">10</prm>
<!--
<tbl id="Archive mess_proc">
<fld
ID="StatErrors"
MODUL="FSArch"
NAME="Errors"
NAME ru="OumGxn"
NAME_uk="IoMuaxmu"
DESCR="Local errors\' archive"
DESCR_ru="ApXWUB JIOKAJIBbHEIX ommBok"
DESCR_uk="ApxiB JIOKANBHMX NOMMJIIOK'"
START="1"
CATEG="/DemoStation*"
LEVEL="4"
ADDR="ARCHIVES/MESS/stError/"
FSArchMSize="300"
FSArchNFiles="10"
FSArchTmSize="30"
FSArchXML="1"
FSArchPackTm="10"
FSArchTm="60"/>
<fld
ID="NetRequsts"
MODUL="FSArch"
NAME="Net requests"
NAME ru="CeTeBsle Banpocs"
NAME uk="MepexeBi sanmuTn'"
DESCR="Requests to server through transport Sockets."
DESCR_ru="3anpocs k cepBepy uepes TpaHcnopr Sockets."
DESCR_uk="3amuTu no cepmepa uepes TpaHcnopT Sockets."
START="1"
CATEG="/DemoStation/Transport/Sockets*"
LEVEL="1"
ADDR="ARCHIVES/MESS/Net/"
FSArchMSize="300"
FSArchNFiles="10"
FSArchTmSize="30"
FSArchXML="1"
FSArchPackTm="10"
FSArchTm="60"/>
</tbl>
<tbl id="Archive val_proc">
<fld
ID="1h"
MODUL="FSArch"
NAME="1hour"
NAME ru="luac"
NAME uk="1lrog"
DESCR="Averaging for hour"
DESCR_ru="YcpenHeHue sBa uac"
DESCR_uk="ycepenHeHHz Ba roguny"

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

A _PER="60"

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

</tbl>

<tbl id="Archive val">

<fld

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

</tbl>-->

</node>

<node id="sub_Protocol">
</node>

<node id="sub_ UI">
<node id="mod_ QTStarter">
<prm id="StartMod">QTCfg</prm>
</node>
<node id="mod_WebCfg">
<prm id="SessTimeLife">20</prm>
</node>
<node id="mod_VCAEngine">
<!--
<tbl id="LIB">
<fld ID="test2" NAME="Test 2" NAME ru="TecT 2" NAME uk="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="Tect momyns 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="TecT 2"
DESCR="" DESCR_ru="" DESCR_uk="" DB_TBL="pr]j_test2" ICO=""
USER="root" GRP="UI" PER </tbl> <tbl id="prj_test2">
<fld OWNER="/test2" ID="pgl" ICO="" PARENT="/wlb originals/wdg_Box"
PROC="" PROC_ru="" PROC_uk="" PROC_PER="-1" USER="root"
GRP="UI" PERMIT="436" FLGS="1"/>
<fld OWNER="/test2/pgl" ID="pg2" ICO=""
PARENT="/wlb_ originals/wdg_Box" PROC="" PROC_ru="" PROC_uk=""
PROC_PER="—1" USER="root" GRP="UI" PERMIT="436" FLGS="0"/>
</tbl>
<tbl id="prj_test2_ incl">
<fld IDW="/prj_test2/pg _pgl" ID="wdgl"
PARENT="/wlb_originals/wdg Box"/>
</tbl>-->
</node>
</node>

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

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

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

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

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

Onucanue nporpammbl OpenSCADA 91



<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"/>

<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.l1l:daytime" type="Sockets"
reqg="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 netanmpHee CTPYKTYpy KoOH(UryparuoHnHoro ¢aiina. OauH KOH(PHUTypanmuOHHBIN (aiin
MOJKET cojepXaThb KOH(UTYpalMio HECKOJbKHUX CTaHIUH B ceKuMsx <station id="DemoStation"/>.
ATpubyTOoM yKa3bIBaeTCs WACHTU(UKATOP CTaHIMH. Vcronp30BaHUE TOM WMIIM MHOW CEKIMU CTAHIIUU, PU
BBI30BE, YKAa3bIBACTCS MapaMeTpoM KOMaHAHOW CTpoku --Station=DemoStation. Cekuus CTaHUUU
HETMOCPEJCTBEHHO COJCPKHUT MapaMeTphl CTAaHIMU M CEeKIUU moacucteM. [lapameTpsl KoHGUTYypauu
CeKIIMM 3aluChIBAOTCS B Bune <prm id="StName">Demo station</prm>. I'me B arpubyre <id>
yKa3bIBaeTCs UICHTH(PHUKATOpP aTpuOyTa, a B TeJe Tera yka3blBaeTcsl 3HaueHue mapamerpa "Demo station".
[lepeyeHb AOCTYNHBIX MAapaMETPOB W HUX OMHUCAHUE ISl CTAHIMM U BCEX OCTAJbHBIX CEKIUH MOMXHO
MOJIYYHTh B KOHCOJHM, TocpenactBoM BbizoBa OpenSCADA ¢ mapamerpom --help miam Bo BKiajmkax
"Tlomomrs" cTpaHUI KOMIOHEHTOB KOH(pUTrypaunoHHbix ¢aitnos OpenSCADA (puc.4.10a).
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5 @ Demo station e OpenSCADA cmaHyun: "Demo station
%5 Ba3bl AaHHbIx
i, Be3onacHocTs CTaHumA | MogcucTemMsl ‘ romoLLs l
{ TpaHcmopThl .
} MOMOLLE N0 OMNUMAM:
v TpaHcnopTHLIE NPaT] _
/| CBOp AaHHbIX 1= |
[ ApxuBkl OpenSCADA 0.6.3.1 (Linux-2.6.27-std-def-alt11), =
& CneymnancHbole
[J Nonb3oeaTenbCkue v
&y YnpasneHue MoLynA
& Loop = = OCHOBHBIE ONUKWK CHCTEMBI =
& Loop SSL =
PLX8 -h, --help MHopMaLMa No onNurAM CUCTEMBI.
-—-Config==nyTe> KoHQURYPaLMOHHLIA arn.
--Station=<umA>  KIMA cTaHUMK.
--deman 3anyck B peXUME AemMoHa.
—-MessLev=<ypos> OGpafaToleaembli <ypoBeHb> coabweHwi (0-7).
--log=<Hanpaen.> HanpasneHWe coofLEHWIA B
<Hanpasn.> & 1 - CUCTEMHBIA norep (syslogd);
<Hanpaen.> & 2 - CTaHLapTHbIR BbIxo (stdout);
<HanNpaen.> & 4 - cTaHLapTHbIR BeIXo4 awunbok (stderr),
<Hanpaen.> & 8 - apxWe ConBLUEHWIA. o
—————————————— MapameTpbl cTaHymm </OemoStation/> B KOHpUrypaUMOHHOM thaine --------—--——-
Workdir  <path= Pafoqan JMpekTapKaA.
lcoDir  <path>  [OMPEKTOPWA C MKOHKaMW.
ModDir  <path=  OMpexkTopWa Modyneid.
MessLev  <ypoBeHb> OO0pabaThiBaeMblA <ypOoBEHb> CO0DLWEeHKA (0-7).
LogTarget <Hanpaen.> HanpasneHwe coobLWeHWA B
<Hanpaen.> & 1 - CUCTEMHBIA norep (syslogd); @
(1 (1]
[[roman

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

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

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

khkkhkhkhkkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkk

OCHOBHEBEIE OIUUM CUCTEMEI

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

--demon 3amnyck B pexuMe IOeMOHA.

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

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

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

StName <mma> VMa cTaHLUUM.

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

Workdir <path> Pabouas IMPEKTOPUS.

IcoDir <path> IupeKkTopMua C MKOHKAaMU.

ModDir <path> IVpeKTOopUsS MOIYJIEN.

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

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

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

lloncucTemMa "YnpasieHue Monyamm"
--ModPath=<nyTs> [yTp k Monmyssam (/var/os/modules/) .

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

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

ModAllow <CIOMCOK> Cnmcok pasnesigeMex OMOIMOTEeK NOMYyCTMMEIX IJIS aBTOMaTUYECKOM 3aTpy3KH,

sanycka (bd DBF.so;dag_JavalLikeCalc.so).
Jicmosb30BaTh 3HadeHue '*' @Oya pas3pelleHMA BCexX MOIyJiei.

IIOIOKJINYEHMA U

ModDeny <CHOMCOK> Cnmcok pasnesigseMbex OMONIMOTEeK 3alpelléHHHX IJIS aBTOMaTMUYECKOM 3arpys3Ku,

3anycka (bd DBF.so;daq JavalLikeCalc.so) .
ChkPer <cexk> [lepron NOMCKa HOBHX pasnejigdeMelx OMOIMoTek (MonyJein) .

Onuwm nozcucTemur "BIO"

Onumm noncucrTeMel "BeszonacHocTu"

Onuum nozcucTemel "TpaHCHnopTe"

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

Onuum MonmyJsia <Protocol:HTTP>

IIOOKJINYEHMA U

——————— [lapaMeTpel MOmyJbHOM cekumy </DemoStation/sub Protocol/mod HTTP/> B xOHQUIYpaUMOHHOM Odaiiie

AuthTime <mmu> Bpemsa xmM3HM ayTeHTUOMKaLMM, MMHYT (o ymojyidaHmio 10) .

Onumum noxcuctTeMel "COOp OaHHBIX"

——————————————— NapameTpsl cexumm </DemoStation/sub DAQ/> B KOHOUI'ypaLUMOHHOM Qaille ———-——=—=—=—-=---=

RdStLevel <ypoe> YPpOBEHb TeKylel CTaHLUMM B CXEeMe Pe3epBUPOBAHMA.

RdTaskPer <c> [IepMOOMYHOCTDL BEI3OBa 3alauy OOCIIYyXMBaHMS PE3€PBMPOBAHMA.

RdRestConnTm <c> VHTepBaJl BPEMEHM BOCCTAaHOBJIEHMS COeIMHEeHUs Cc "MEPTBON" pe3epBHOM CTaHLUEN.
RdRestDtTm <uac> T'iryBrHa BOCCTAHOBJIEHMS IAHHBIX apxyBa M3 PEe3€PBHOM CTAHUMM, NPV BKJIIOUEHMU.
RdStList <CIMCcoK> Cnycok Pe3epPBHBIX CTAHUMM, pasmeli€HHHX cuMmBoJoM ';' (stl;st2).

Onumm noncmucTeMsl "ApxUBH"

—————————— NapameTpsl cexumy </DemoStation/sub Archive/> B xoHQurypaumoHHoM daite —--------

MessBufSize <em.> PasmMep Oydepa cooOmeHUM.

MessPeriod <cexk> [lepron apxXMBMPOBaHMA COOOMEHMN .

ValPeriod <mcex> [lepron apxXMBMPOBAHMS BHAUEHUMN.

ValPriority <ypoBeHb> YPOBEHbL MNPMOPUTETA 3aLdauy SHAUEHUN.

MaxRegMess <exm.> MakcuMaJIbHOE KOJIMUYECTBO 3allpallMBaeMEX COOOMEHMN .
MaxRegVals <egm.> MakcyMaJIbHOE KOJIMYECTBO 3allpallMBaeMEX 3HaUYeHUM.

Onuum noxcucTemsl "CrneumabHee"

Onumum Mmomyisa <Special:SystemTests>

---- IapaMeTps MonOyJibHOM cekumu </DemoStation/sub Special/mod SystemTests/> B kOHQUIYpaLUMOHHOM Odaiine

Obmye onuuy BCEeX TeCTOB:

id nneHTUdUKaATOP TecTa;
on brar BKIOYEHMS TecTa;
per nepron MNOBTOPeHusa (Cek) .

Onucanue nporpammbl OpenSCADA 94



*A% QnuMy TECTOB **KF
PARAM TecT napameTpa:

name nojHoe mMsa napamerpa (OperationSystem.AutoDA.CPULoad) .
XML TecT XML napcmHra:
file darin mna XML nmapcuHTAa.
MESS TecT apxmBa COOOMEHUN:
arhtor nMAa apxmeaTopa (StatErrors.BaseArh);
categ wabJIOH KaTeTropuy COOOUEeHUN .
SOAttDet TecT Ha MNOOKJIOUEHME/OTKJINUEHME MOIYJIS:
name VM MOZIYJIS;
full TMOJIHOCTBIO MOIKJIOUATH (3allyCKaTh) .
Val TecT 3HaueHudA aTpuOyTOB [IapaMeTpa:
name arpubyT napamerpa (OperationSystem.AutoDA.CPULoad.load);
arch len TIyOMHa MOJIydYaeMBIX BHAUEHMN apxuBa;
arch per IepUOn IOJIyYaeMBIXx BHAUYEHUM apxXMuBa.
BD TMoyHE TecT BIl:
type Tun BI;
bd uMmsa BI;
table Tabnanua;
size KOJIMYECTBO 3aluceN.
TrOut TecT MCXOnAWEIO TpPaHCHIOopTa:
addr anmpec BXOIAWEI'O TpaHCIopTa;
type TUIl TpaHCcnopTa;
req 3aIpoc K BXOISAWEMY TPAHCIOPTY .
Func TecT nomcucTeMbl GYHKLNMMA;
SysContrLang TecT A3bKa yIpaBJIeHUS CUCTEMEL:
path nyTb K 3JIeMeHTy sA3mka (/Archive/BaseArh/mess StatErrors/%2fprm%$2fst) .

ValBuf TectTo Oybepa 3HaUueHUM;
Archive TecTH pasMelleHMS B apPXUB BHAUEHMN:
arch apXMB BHAYEHUN;
period NEePUOAUYHOCTE 3HAUYEeHMM (MKCEK) .
Baseb64Code TecTrl ajropuTMa Mime Base64.

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

Onumum momyJss <UI:Vision>
——————— llapamMeTpel MOnyJibHOV cexumu </DemoStation/sub UI/mod Vision/> B xouQurypaumonsHom odaiie ---------

StartUser <nosb3> CTapTOBHIN, OE€3MNapOJILHEN, I[IOJIE30BATEJE.

RunPrijs <cnmcok> [lepedyeHb 3allyCKaeMEX IIPM CTapTe IIPOEeKTOB.

RunTimeUpdt <mode> PexyM OOHOBIIeHMs nmHaMuky B RunTime (0 - azmanTmBHOE NepMoIMUeCKOoe OOHOBJIEHME BCEX
BUIKETOB, 1 — OOHOBJIEHME TOJIbBKO M3MEHEHHHIX BUIXETOB) .

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

Onumm monyinsa <UI:VCAEngine>
--VCADBClearForce IlpuHymuresbHas oumcTka BI CBY orT nmanueix API 1.

Onumu monyna <UI:QTCfg>
——————— NlapaMeTpsl MOnOyJibHOM cexumm </DemoStation/sub UI/mod QTCfg/> B KOHOMUI'ypaLMOHHOM Qaile —--------
StartPath <path> CTapTOoBBEI NyTh KOHQMIypaTopa.

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

Onumm MmonmyJsia <UI:QTStarter>
——————— llapaMeTpsl MOnyJibHOM cekumu </DemoStation/sub UI/mod QTStarter/> B KOHQUTIypauMOHHOM Qaite —--------
StartMod <mMomysu> CHMCOK 3alyCKaeMelx MonyJen (pasgenurensb — ';');

Onumum momyJis <UI:WebVision>
——————— llapamMeTpsl MOnyJibHOM cexumu </DemoStation/sub UI/mod WebVision/> B xoHQurypaumoHHOM daite —--------
SessTimelife <BpeMms> BpeMs XU3HM CE€CCMM, MUHYTH (o ymojidaHmio 10) .

Cekuuu noacucreM (<node id="sub_DAQ" />) coaepxat mapaMeTpbl MOJICUCTEMbI, CEKIIUA MOIYJICH U
CEKIIMM TaOJIHI] OTPaKCHUS TaHHBIX 0a3 MaHHbIX B KoH(purypamuonHoM (aitne. Cekruu moaynen (<node
id="mod _DiamondBoards" />) conepxaT WHIWBUAyaJlbHbIE MapaMEeTpbl MOIYJIEH M CEeKUUH TadJuI]
OTpakKeHUs JaHHBIX 0a3 TaHHBIX B KOHPUIypallMOHHOM (aiiie.

Cexuun TaOnMil OTpakeHUS JaHHBIX 0a3 JaHHBIX [peJHAa3HAYeHbl Uil  pa3MeIleHHus B
KOH(pUrypannoHHoMm ¢aiine 3amuceit Tabnun b/l nns kommonentoB OpenSCADA. Paccmorpum Tabmuiry
BXOASIUX TpaHcropToB "Transport in" moacuctembl TpaHCHOpThl (<node id="sub Transport">) wu3
npuMepa KoHpUrypauonHoro (aiina seimre. Tabnuua coxepxut ase 3anucu ¢ nomsimu: ID, MODULE,
NAME, DESCRIPT, ADDR, PROT, START. Ilocne 3arpy3ku ¢ Takoil cekmueil u BooOme 6e3 b/l B
noacucreme "Tpancnoptsl" Monynst "Sockets" mosiBsiTca ABa BXOAHBIX TpaHcmopTa. DopMaTsl CTPYKTYp
TaOJIMII OCHOBHBIX KOMIIOHEHTOB BKIIOYCHBI B JEMOHCTPAIlMOHHBIE KOH(MUTYypalnuoHHBIC (aiisl. 3a
JeTaisiMU CTpYKTypbl B/l HyHO 00paIaTecs K JOKyMEHTAllud COOTBETCTBYIOLIMX MOTYJIEH.
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5. O6mecucremuoe API mosib30BaTe/ibCKOro NpOrpaMMHupPOBaHMSL.

APl monbp30BaTenbckoro IMpOrpaMMHPOBAHUS TPEJCTAaBISET COOOH JepeBO OOBEKTOB CHUCTEMBI
OpenSCADA, xaxnplii 00OBEKT KOTOPOTO MOKET IMpPEACTaBIATh COOCTBEHHBIM IMEpEUYEeHb CBOWMCTB H
¢ynkuuii. CpoiicTBa M (QyHKIMM OOBEKTOB MOTYT HCIOJB30BaThCS IOJIb30BaTENIeM B MPOLEAYypax Ha
S3bIKaX TOJIb30BaTeNbekoro mporpammupoBanust OpenSCADA. Toukoit Bxoga ansi JocTyna K 00beKTaM
cucteMbl OpenSCADA w3 s3blka moJib30BaTelbckoro mporpammupoBanus JavalikeCalc sBmsercs
3ape3epBrupoBaHHOe c10BO "SYS" kopueBoro oobekra OpenSCADA. Hanpumep, anst qoctyna K GyHKIUU
HCXOJIAIIEro TpaHcnopTta HykHO 3anucaTth: SYS.Transport.Serial.out_ModBus.messIO(mess);.

API O6’beKTOB, IpeaAOCTaBISACMBIX MOAYJISIMU, OITUCBIBACTCA B COOCTBEHOM AOKYMCHTAIIUN MOIYJIA.

5.1. OomecucreMHbIE MOJIL30BATEIbCKHE 00bEKThI.

AOCTpaKkTHBII 0OBEKT Mpe/ICTaBIIsAeT COOON acCOLMATUBHBIN KOHTEHEep cBOWCTB U (yHKIMiA. CBOHCTBA
MOTYT COJIEP)KaTh KaK JTaHHBIE YEeTHIPEX 0a30BBIX THIIOB, TaK M Jpyrue oOBeKTHL. JocTym K CBOWCTBaM
00BeKTa OOBIYHO OCYIIECTBISETCS MOCPEACTBOM 3alMUCH HUMEH CBOWCTB 4epe3 TOYKY K OOBEKTY
<obj.prop>, a Takke MOCPEIACTBOM 3aKIIOUYCHUS MMEHHU CBOWCTBA B KBaJpaTHBIC CKOOKU <obj/"prop"]>.
OueBUAHO, YTO NEPBBIA MEXaHW3M CTAaTHUYEH, a BTOPOM IO3BOJISIET YKa3blBaTh HMMsI CBOMCTBA uepe3
nepeMeHHy10. ba3zoBoe onpeznenenne o0beKTa HE COAEPKUT QyHKIMI. Onepanuy KONUPoBaHUs 00BEKTa Ha
CaMoOM JieJIe JIeNIal0T CChUIKY Ha UCXOAHbIN 00beKT. [Ipu ynanennn o6beKTa OCyIEeCcTBISIETCS YMEHbIICHUS
CUYETUYMKA CCBUIOK, a TPU JOCTUKEHUH CYETUMKA CCHUIOK HYJS OOBEKT yAansercs GU3nIecKu.

Pa3Hble KOMIOHEHTBI MOTYT JIOOIPEACTATh 0a30BBIH OOBEKT OCOOBIMH CBOWCTBAMU U (DYHKIIHSIMH.
CraHmapTHBIM pacuiupeHueM o0beKTa sIBIseTCs MaccuB "Array".

O0BexT Array

Oco0eHHOCThIO MaccHBa SIBJISIETCS TO, YTO OH pabOTaeT co CBOIMCTBaMHU, Kak C MHJIEKCAMH, U MOJHOE UX
MMEHOBaHHE OECCMBICICHHO, a 3HAYUT JAOCTYIIEH MEXaHU3M OOpalIeHHs TOJBKO 3aKIIOUYCHUEM WHIACKCA B
KBaJpaTHbIe CKOOKH <arr[l]>. MaccuB XpaHHUT CBONCTBa B COOCTBEHHOM KOHTEHHEpPE OJHOMEPHOTO
MaccHBa.

MaccuB mpenoctaBisieT crienuaibHoe cBoicTBO "length" mis momydenus pasmepa maccuBa <var =
arr.length,>. Taxxe MacCUB NMPEAOCTABIISACT CIACAYIOMHE (PYHKITUH:

- string join( string sep = "," ), string toString( string sep = "," ), string valueOf( string sep = "," )
- Bo3BpaiaeT cTpoky ¢ 3jieMEHTaMHi MacCHBa pa3esiEHHBIMU <Sep> WM CUMBOJIOM ,'.
- Array concat( Array arr ); - J1006aBinseT K UCXOAHOMY MAaCCHBY JJIEMEHTHI MaccuBa <arr>.
BosBpataet ncXoaHbI MaCCHB ¢ U3MEHEHUSIMH.
« int push( ElTp var, ... ); - Ilomemaetr snemeHT(bl) <var> B KOHEIl MacCHMBa, Kak B CTeEK.
Bo3sspaiaer HOBBIN pa3Mep MaccuBa.
- ElTp pop(); - Y nanenue nociaeIHEro 3IeMeHTa MacCuBa U BO3BpaT €ro 3HauUeHus, Kak U3 CTeKa.
« Array reverse( ); - VI3MeHeHue mopsjaka pacnojOXKeHHs 3JEMEHTOB MaccuBa. BosBparaercs
WCXOJIHBIA MacCHB C H3MECHEHUSIMH.
- ElTp shift( ); - Caur mMaccuBa B Bepx. [Ipu ATOM TEpBBI 3JIEMEHT MAacCHBa yAAJSCTCS, a €ro
3HaYEHHUE BO3BPALLAETCS.
. int unshift( ElTp var, ... ); - 3agBuraer snemMeHT(bl) <var> B MaccuB. [lepBbiii 31nemeHT B 0,
BTOpO# B 1 u T.x1.
« Array slice( int beg, int end ); - Bo3Bpamaer ¢pparMeHT mMaccuBa oT <beg> k <end>. Ecnm
3HaYeHHE Hayala WM KOHIA OTPHUIATETIFHO, TO OTCUET BEAETCS C KOHIIAa MaccuBa. Ecnu koHel He
yKa3aH, TO KOHIIOM SIBJISIETCS] KOHEI] MacCHBa.
« Array splice( int beg, int remN, ElTp vall, ElTp val2, ... ); - BcTaBiser, yiajiseT Uiu 3aMeHsCT
€JIEMEHTBl MaccuBa. Bo3BpamaeT HUCXOJHBIM MAacCMB € HU3MEHEHHUsIMU. B 1mepByro ouepens
OCYIIIECTBIISIETCSL yNaJe€HUE JJIEMEHTOB C TO3UIMU <beg> W KOJWYECTBOM <remN>, a 3aTem
BCTaBIISIIOTCS 3HAYCHUs <vall> u T.J., HAUWHAS C MO3ULUU <beg>.
«  Array sort(); - COpTUpOBKa 3JIEMEHTOB MAaCCUBA B JIEKCUKOTPAPUUECKOM MOPSIKE.
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O0bexT XMLNodeODbj

OyHKIUU:

- string name( ) - Ums y3na, XML-tera.
- string text( ) - Texcr y3na, conepxumoe XML-Ttera.
. string attr( string id ) - 3Hauenue atpulyTa y3mna <id>.
« XMLNodeObj setName( string vl ) - YcTaHOBKa UMEHH y371a B <v/>. Bo3Bpaiaet Tekymuii y3em.
«  XMLNodeObj setText( string vl ) - YcraHoBKa TeKcTa y37ia B <v/>. Bo3BpaiaeT TeKyIuii y3er.
« XMLNodeObj setAttr( string id, string vl ) - YcraHoBka atpubyra <id> B 3HadeHHE <V[>.
Bo3sBpamaer texymui y3ei.
« int childSize( ) - KonuuecTBO BI0)KEHHBIX Y3JI0B.
« XMLNodeObj childAdd( ElTp no = XMLNodeObj ) - JlobaBineHne oObeKTa <no> Kak
BJIOXKEHHOTO. <n10> MOXET OBITh KaK HEMOCPEICTBEHHO OOBEKTOM-PE3yabTaToOM (QYHKIUU
xmlNode(), Tak 1 CTPOKOI ¢ UMEHEM HOBOTO Tera. Bo3Bpaiiaercsi BIOXKEHHBIN y3ell.
« XMLNodeObj childIns( int id, ElTp no = XMLNodeObj ) - BcrtaBka 00beKkTa <no> Kak
BJIO)KEHHOTO B TO3UIIUI0 <id>. <n0> MOXET OBITh KaK HETOCPEJACTBEHHO 00BEKTOM-PE3yIhbTaTOM
¢byukuuu xmlNode(), Tak 1 CTPOKOM ¢ IMEHEM HOBOTO Tera. Bo3BpariaeTcst BIOKEHHBIH y3ell.
« XMLNodeObj childDel( int id ) - YnaneHue BIOXEHHOTO y3/a B mo3uiiuu <id>. BosBpaiaer
TEKYIIHUHN y3e.
«  XMLNodeObj childGet( int id ) - IlomyueHue BIOKESHHOTO y3JIa B IO3UIMH <id>.
 string load( string str, bool file = false ) - 3arpy3ka XML u3 crpoku <str> wnm u3 ¢aiina ¢
nyTém B <str> ecnu <file> "true".
. string save( int opt, string path ) - Coxpanenue nepeBa XML B cTpoky wiu B dain <path> c
napamerpamu  ¢dopmatupoBanusi <opt>. BosBpamaer Teker XML wnm  kox  omrmOKw.
[IpemycMoTpeHbI clieayromuye omun (opMaTUPOBaAHUS <opt™>:

« 0x01 - mpepbIBaTh CTPOKY MEPEA OTKPHIBAIOIINM TETOM;

« 0x02 - mpepbIBaTh CTPOKY MOCJIE OTKPHIBAIOLIETO TETA;

« 0x04 - mpeppIBaTh CTPOKY ITOCJIE 3aKPBIBAOIIETO TETA;

« 0x08 - mpepbIBaTh CTPOKY MOCIE TEKCTA;

« 0x10 - mpepbIBaTh CTPOKY MOCJIE UHCTPYKLIUU;

« Ox1E - npepbiBaTh CTPOKY MOCJE BCEX.

5.2. Cucrema (SYS)

OyHKIIMU 00BEKTa:

. string system( string cmd, bool noPipe = false); - OCyImeCTBISIET BbI30B KOHCOJBHBIX KOMAaH]]
<cmd> OC ¢ Bo3BpaToM pe3ynbTaTa no kaHary. Eciu <noPipe> yCTaHOBIICH TO BO3BPAIIAETCs KO
BO3BpaTa BBI30BA M BO3MOXKEH 3amyck nporpamMm B ¢oue ("sleep 5 &"). DyHKuus OTKpBIBAaET
UIMPOKUE BO3MOXKHOCTH noib3oBarento OpenSCADA nytém BbI30Ba JHOOBIX CHCTEMHBIX
MpOrpaMM, YTHIUT U CKPHUIITOB, a TAaKKe MOIYYEHHs MOCPEIACTBOM HHX JOCTyNa K OTPOMHOMY
00bEMY CHCTEMHBIX JaHHBIX. Hampumep xomanma "ls -1" BepHET meTann3upoBaHHOE COJEPKUMOE
paboueil TUPEKTOPHH.

. int message( string cat, int level, string mess ); - GHOpPMUPOBAHHWE CUCTEMHOTO COOOIICHUS
<mess> c Kareropuei <cat>, ypoBHeM <leve/>. OTpuLaTeIbHOE 3HAYEHUE YPOBHS (OPMUDPYET
Hapywmenus (Alarm).

« int messDebug( string cat, string mess ), int messinfo( string cat, string mess ), int
messNote( string cat, string mess ); int messWarning( string cat, string mess ); int messErr( string
cat, string mess ); int messCrit( string cat, string mess ); int messAlert( string cat, string mess ), int

messEmerg( string cat, string mess ); - (GOpPMHpPOBAHHWE CHUCTEMHOTO COOOIIEHUs <mess™> C
KaTeropuei <cat> M COOTBETCTBYIOIINM YPOBHEM.

« XMLNodeObj XMLNode( string name = "" ); - co3ganue oObekTa y3na XML c umeHnem
<name>.

. string cntrReq( XMLNodeObj req, string stat ); - 3anpoc uHTep(delica ynpaBlIeHUs K CHCTEME
nocpeactsoM XML. O6bruHbIN 3anpoc 3anucbiBaeTcs B Buae <get path="/OPath/%2felem"/>. IIpu
yKa3aHWUU CTAHIIMH OCYIIECTBIISIETCS 3allPOC K BHEUTHEH CTaHIUU.

. int time( int usec ); - BO3BpallaeT aOCOJIOTHOE BpeMsi B CeKyHaax oT 3moxu 1.1.1970 u
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MUKPOCCKYHIaX, €CIIN <usec> yKa3aH.

- int localtime( int fullsec, int sec, int min, int hour, int mday, int month, int year, int wday, int
yday, int isdst ); - BO3BpalaeT MOJHYIO J1aTy B ceKyHAaX (sec), MuHyTax (min), gacax (hour), qHsIX
Mecsna (mday), mecsie (month), roge (year), ausx Henenu (wday), nHsx B roay (yday) u mpusHak
netHero BpemeHH (isdst), mcxoas W3 aOCONIOTHOTO BPEeMEHH B CeKyHOax <fullsec> oT smoxu
1.1.1970.

. string strftime( int sec, string form = "%Y-%m-%d %H:%M:%S" ); - IllpeobpazyeT abCoMIOTHOE
BpeMsi <sec> B CTPOKYy HyxHOTo (opmarta <form>. 3amuch ¢dopmara coorBercTByeT POSIX-
¢byHkmuy strftime.

. int strptime( int str, string form = "%Y-%m-%d %H:%M:%S" ); - Bo3Bpamaer Bpems B
cekyHaax ot snoxu 1.1.1970, ucxons U3 CTPOKOBOM 3alUCU BPEMEHHM <S{r>, B COOTBETCTBUHU C
yKa3aHHBIM madioHoM <form>. Hampumep, madnony "%Y-%m-%d %H:%M:%S" coorBercTBYyeT
BpeMms "2006-08-08 11:21:55". Onucanue popmata 1madaoHa MOKHO MOJIYYHTh U3 JTOKYMEHTAIUU
Ha POSIX-dynkuuto "strptime".

- int cron( string cronreq, int base = 0 ); - Bo3Bpamaer Bpems, CIUTaHUpOBaHHOE B (opmare
craunapra Cron <cronreq>, HaumHasi OT 0a30BOro BpeMeHU <bhase> WM OT TEKYIIEro, €Ciu
0a30BO€ HE YKa3aHo.

« string strkromCharCode( int charl, int char2, int char3, ... ); - Co3naHue CTPOKU U3 KOJOB
cumMBouioB charl, char? ... charN.

5.3. lloacucrema "B1" (SYS.BD)

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

ITpumep:

ListenModes=SYS.BD.SQLite.FactoryMode.SQLReq ("SELECT mode from "+tablename+";");

5.4. Illoncucrema "Coop nannbix" (SYS.DAQ)

OyHk1uu o0bekTa atpudyra napamerpa konTposuiepa (SYS.DAQ["Modul"]["Controller"]["Parameter" ]
["Attribute"]):
« ElTp get( int tm = 0, int utm = 0, bool sys = false ); - 3anpoc 3Ha4eHHUs aTpuOyTa Ha BpeMs
<tm:utm> W IPU3HAKOM CUCTEMHOI'O JOCTYyIIa <SVS=>.
« bool set( ElTp val, int tm = 0, int utm = 0, bool sys = false ); - 3anuch 3HaueHust <val> B
aTpuOyT C METKON BpeMeHU <i{m.utm> W MPU3HAKOM CHUCTEMHOTO JIOCTyma <sys>.

5.5. llogcucrema "Apxusbl' (SYS.Archive)

@OyHKIMH 00BEKTA MOICUCTEMBI:
«  Area messGet( int btm, int etm, string cat =, int lev = 0, string arch = ); - 3alpoC CUCTEMHBIX
cooOmIeHu# 3a Bpemsi oT <btm> 1o <etm> Jyisl KaTeropuu <cat>, ypoBHsA <lev> W apxuBatopa
<arch>.

5.6. lloncucrema "Tpancnoprel" (SYS.Transport)

Oynkuuu oo6bvekTa ucxopsmero tpancnopra (SYS.Transport["Modul"]["OutTransp"]):
« string messIO( string mess, real timeOut = 1000 ); - oTnpaBKa COOOIICHUS <mess™> depes
TPAHCIOPT € TaUMayTOM OKUJaHUsS <timeQut>.
« int messIO( XMLNodeObj req, string prt ); - OTIpaBKa 3amnpoca <req> K MPOTOKOIY <prt> s
OCYILIECTBJICHUS CEaHca CBA3H Yepe3 TPAHCIOPT MOCPECTBOM MPOTOKOJIA.
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Coop nannbix B OpenSCADA.

Coop gmamubix SCADA(Supervisory Control and Data Acquisition)-cuctemsl — sBiseTcst €€
HEOTBEMJIEMOM YacTbhlO, KOTOpas 3aHUMAcTCs IIOJYyYEHUEM JaHHBIX W3 HCTOYHHMKOB pPa3IMYHOIO
npoucxoxnaenus. Ilpupona naHHbX, ¢ KoTopeiMH pabotaer SCADA, XapakTepusyeTcsi CUTHaJIaMH
0a30BBIX THUIOB 3HAa4eHUH (1leJ10€, BEILIECTBEHHOE, JIOTMYEeCKOe U CTpoka). CHUrHajgbl HM3MEHSIOTCS BO
BPEMEHM U O0JIaJlaeT UCTOpHUEH, KU3HbIO. B Teopuu ynpaBineHus texHonorumueckumu mpoueccamu (TII)
MOJ] CUTHAJIOM TOHUMAaeTcsi 3HadeHue nartyumka ycraHoBku TII B xome AIIIL, "cwipoi" curnHan wim B
peaqbHOM 3HaueHWH. CHUTHAJIBI MOTYT OOBEIUHATHCA B TPYMNbl MO CMBICJIOBOM Harpyske, 4acTo
Ha3bIBacMble mapameTpamu. Hampumep, pa3BuThle UCTOYHHUKH JAHHBIX MOTYT MPEJOCTaBIATh CTPYKTYpPHI
napaMeTpoB € MpeAonpeAcaEHHbBIM HabOpOM CBsI3aHHBIX CHrHajoB. Kpome HemocpeacTBeHHOro cbopa
JAHHBIX B (YHKIMU 3TOTO MEXaHM3Ma TaKKe BXOJHWT W Teperadya BO3ICHCTBUII HAa HWCIOIHUTEIbHBIC
ycrpoiicTa ynpasieHus TII; 00bIYHO 3TO 3aIBUXKKH, HACOCHI M peryIupyolue KianaHa. B coBokynHocTi

ATOT Ipolece noiay4yui Ha3BaHue YcrpoictBo Conpsikenus ¢ Oobekrom (YCO).

HlcTOYHUKY AaHHBIX XapaKTepHU3yloTcs OOJBIIMM pa3HOOOpa3ueM, KOTOPOE MOXKHO YCIOBHO Pa3/ieIUTh
Ha TPU TPYIIIIHIL.

«  HUcrounuku "cipeix" maHHbBIX, npenocTasistonme ko AL uam ypoBHU AUCKPETHBIX CUTHAJIOB,
a TakKe BKIIIOYAIOINIUE MpocTeiinyio 00padoTky. OOBIUHO 3TO MOAYNH paccpenoToyeHHoro YCO
WM NIPOCTEHIINE TPOMBIIIIIEHHBIE IPOrpaMMupyeMble Jorudeckue koutposuiepst (IIJIK).
«  Mommnsie npomsinuieHHbie [1JIK, oGnamaronye 3HaYUTENHPHON BBIYUCIUTEIIBHOW MOITHOCTHIO U
BO3MOKHOCTBIO ()OPMHUPOBAHUS CIOKHBIX ITAPAMETPOB C PA3IUUYHON CTPYKTYPOH.
- JlokanpHble WIM CONYTCTBYIOIIME HWCTOYHUKM JaHHbIX. Hampumep, YCO B Buge mnat
pacuIMpeHusi, a TakXe JaHHble anmapaTHoro M MPOrPaMMHOIO OKpPYKEHHUS, B KOTOPOM
(GYHKIMOHUPYET CUCTEMA.

PazHooOpa3ue HUCTOUYHMKOB MAAaHHBIX MOPOAMIO OOJBIION CIEKTP MEXaHHW3MOB JOCTyHa K HHUM.
JlokanbpHbIe MCTOYHUKH JAHHBIX pa3IHyaloTcsi MHTepdericamu nporpamMmupoBanus npuiioxenus (API), a
CETEBbIE MCTOYHUKH, B CBOIO OYEpE/b, TPAHCIIOPTHBIM WM IPOTOKOJIBHBIM YPOBHSIMH B3auMOJEHCTBHs. B
LIEJIOM 3TO MPUBEJTIO K TOMY, YTO JOOaBJIEHUE MOAJCPKKH HOBOTO MCTOYHHMKA JIAaHHBIX TpeOyeT co3/laHue
MOJyJIsl CONPSDKEHUSI WM JpaiiBepa. YuuThIBas k€ OOJbIIOE pa3HOOOpa3sHMe HMCTOYHUKOB, ITO KpailHe
HaKJIaJHO, U (PaKTUUECKU HepeaJlbHO OXBAaTHTh BECh CIIEKTP PhIHKA TAKUX YCTPOHCTB. CUTyalsi HECKOJIBKO
YIPOILAETCS C CETEBBIMU UCTOYHMKAMU OJ1arofapsi HaAIMYUIO Psiia CTAaHAAPTHBIX U CBOOOIHBIX IIPOTOKOJIOB
B3aUMOJICHCTBUS, OHAKO MHOTME HMCTOYHMKH BCE K€ HCIOJIb3YIOT COOCTBEHHBIE NMPOTOKOJbBI: 3aKPbITHIE
KOMMEpPYECKHE WM IIPOTOKOJIbI, 3aBA3aHHBIE HA 3aKpbITBIE MEXaHU3Mbl OIPAaHUYEHHOIO Kpyra
KoMMepuecKkux ornepanoHHbIx cucteM (OC).

B tepmunax cucremsl OpenSCADA mnpenocTaBisiroTcsi cieaylomuye OOBEKTHI sl OOCITy)KHUBaHUS
MexaHu3Ma cOopa JaHHBIX:

« AtpuOyr — OOBEKT OTpa’k€HMsI MAHHBIX CUTHANA, BKJIIOYACT TEKYyIlee 3HAu€HHE C THUIIOM
CUTHaJla U NCTOPUIO U3MEHEHUS 3HAaYECHUI;
- Ilapamerp — 00BeKT Trpynmbl aTpuOyTOB (CHUTHAJIOB) CO CTPYKTYPOM, COOTBETCTBYIOLIEH

O0COOCHHOCTSIM OTAENBLHO B3TOTO UCTOUYHUKA JAHHBIX;
+  Kontpomnep — 00BEKT OTAENIBHOTO YCTPOMCTBA NaHHBIX. Kak mpaBuiio, 3T0 OTAEIbHBIN MOIYIh
YCO unu ycrpoiictBo npomeiiuieHHoro [TJIK.

st yu€ra ocoOeHHOCTEH pa3MYHBIX YCTPOWCTB cOOpa JTaHHBIX, a TAKXKE PA3IUYHBIX MEXaHH3MOB
B3aumojeiicteusi B OpenSCADA mnpenycmorpena moxacucrema "COop maHHBIX", KOTOpas SIBJISICTCS
MOAYJIbHOW. B KkaduecTBe MOIyNsl MOJACUCTEMBI BBICTYHAET JApaWBep AJIs COMNPSHKEHHUS C HMCTOYHHKOM
JAHHBIX OTAENBbHOrO Tuma. KaXaplii MOIysb MOXET colepKaTh KOH(QUTYpaAIUI0 HECKOJIBKUX YCTPOMCTB
sToro tumna B Bujae 00bekToB "Kontpomiep" cucrembr OpenSCADA. OOmiast cxeMa 00bEeKTOB MOACUCTEMBI
"COop maHHBIX" M300pakeHa Ha pUCyHKe 1.
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Puc. 1. Cxema noacucremsr "COop gaHHBIX".
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1. MeToanbl cOoOpa JaHHBIX

YuutsiBas paziInyue CBOWCTB MCTOYHHUKOB JJAHHBIX, 4 TAK)KE€ BO3MOXKHBIE BapUaHThl B3aUMOJEHUCTBUS,
MeTO/Ibl COOpa JAHHBIX MOYKHO Pa3/€IUTh HA MPOCTON CHUHXPOHHBIN, IPOCTOW ACUHXPOHHBIN, MaKETHBINA U
[IACCUBHBIN.

B paccMoTpeHnr MeXaHH3MOB HIDKE OYIyT y4acTBOBAThH CIEAYIONINE OOBEKTHI:
+ ObjectSCADA — mwob6oii 00bekT SCADA-crucTeMbl, 00palarmmiics 3a 3HaAYCHUEM CUTHAJIA;
HampUMep, ApXUBBI U BU3YaIIU3aTOPHI;
- DAQParamAttribute — arpubyr napamerpa mnoacucteMbl "COOp naHHBIX", BBICTYMAIOIIUN
MOCPEAHUKOM B JIOCTYIE K 3HAYCHHUIO CUTHAJIa UCTOYHHUKA JaHHBIX;
«  DAQParamAttributeArch — o0bekT apxuBa aTpulyTa;
+ HardwarePLC — 00BeKT MCTOYHHMKA JaHHBIX, HAIpUMEp, MOAYIH paccocpeaorodeHHoro Y CO
nnu npoMbiuieHssie TJIK.

1.1. IIpocToii CHHXPOHHBINH MeXaHHU3M cOopa

MexaHu3M XapakTepu3yeTcs 3alpocaMd K HMCTOYHUKY JAaHHBIX CHHXPOHHO C 3allpOCOM K aTpudyTy
napametpa (puc.2). JlaHHBIM MeXaHU3M OOBIYHO MPHUMEHSETCS MpHU pPadoTe C JOKAIBHBIMA UCTOYHHUKAMHU
JAHHBIX, XapaKTEePU3YIOIIUMUCS HU3KON TaTeHTHOCTHIO, T.€. 33JeP>KKOM B 0TBeTe Ha 3ampoc. C MOMOIIBIO
3TOr0 METOJa MOXKHO IOJyYUTh AaKTyalbHBIC JAaHHBIC HEIOCPEICTBEHHO C 3alpoCOM, OJHAKO BPEMs
3ampoca 00beKTa OyJeT BKIIOYATh BPeMsl TPAHCIIOPTUPOBKH U 00paOOTKH 3apoca UCTOYHUKOM JTaHHBIX.

: DAQParamAttribute : HardwarePLC : DAQParamAttribute || = HardwarePLC

: ObjectSCADA | : ObjectSCADA |

. 1: setVall .
| 1: getVval() . 2: valueRequest() | ) | 2: valueSend()

| |
| |
o . o] »
B [ I — HJ

. G |

Puc. 2. JIluarpamma nocieioBaTeIbHOCTA B3aUMOACHCTBUS ITPU CUHXPOHHBIX 3a1pocax.

B cooTBeTcTBMM ¢ AMarpaMMoOi BBINIE MBI HOJTY4YaeM CIEIYIOUIYIO IOCIEI0BATEILHOCTh 3alPOCOB
MOJTyYEHUS TAHHBIX U UX TIEPeIaun:

- o0bexT SCADA-cucremMbl mmET 3ampoc 3HaueHUss K OOBEKTy aTpubyra mMmapamerpa
DAQParamAttribute::getVal();
- o0bekT arpubyra mapameTpa, IMOJYyYHMB 3ampoc, NDIET €ro  HCTOYHHWKY  JaHHBIX
HardwarePLC::valueRequest();
 HMCTOYHHK JIaHHBIX, 00paboTaB 3ampoc, BO3BpAIAeT Pe3yibTaT;
+ 00BeKT aTpubyTa mapameTpa, MoJYyIHB Pe3yJIbTaT, Bo3BpamaeT ero 00bekty SCADA-CUCTEMBI.

B OpenSCADA Takoif MexaHu3M peanu3yroT cleayromue Moaynu nojacucrems! "COop faHHBIX".
« ModBus — wMopaynb AOCTyNa K JaHHBIM HCTOYHHKOB IOCPEACTBOM CEMEHCTBA IMPOTOKOJIOB
ModBus. B Mmoayne peann3oBaH CHHXPOHHBIN PEXUM TSI 3aHCH JaHHBIX.
DiamondBoards — monyns nocryna k ganaeiM PC/104 mnat ¢upmsl Diamond Systems. ITnaTer
PC/104 pa3memarorcss Ha ISA-mmHe, ClenoBaTeIbHO SIBISIOTCS JIOKAIBHBIMH W JOCTYITHBI
CpaBHUTEIBHO OBICTPO. B pexume cOopa JaHHBIX HE MO MPEephIBaHUIO JOCTYN K 3HaueHusiM ALII
OCYIIECTBIISIETCSI CHHXPOHHO. Pexum 3armucu 3HavueHus [{AIT Bcerna paboTaeT CHHXpOHHO.
« DAQGate — mMonynb oTpakeHUs] 00BEKTOB KOHTposiepoB ynanéHHbIx OpenSCADA-cTanuumit
Ha JIOKaJbHY!0. B Moyne peann30BaH CHHXPOHHBIN peXUM IS 3aIMCH TAaHHBIX.
+ BlockCalc — BbruncnuTenb Ha s3bIK€ OJOYHBIX CXeM. B kauecTBe MCTOYHMKA JAHHBIX B HEM
BBICTYNAeT II0JIb30BATEIbCKasl OyiouHass cxema. ATpUOYThl TapamMeTpoB MOIYJIS CHHXPOHHO
oOparmiaroTcs K BX0J1aM/BbIX0/1aM OJIOKOB OJIOYHON CXEMBI.
+ JavalikeCalc — BblUMCIUTENs Ha Java-moJOOHOM s3bIKE BBICOKOTO YpOBHS. B kadecTe
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HMCTOYHHMKA JTaHHBIX B HEM BBICTYIAET IOJIb30BaTENIbCKasl MporpaMma Ha Java-mojgoOHOM s3BIKE.
ATpuOyTH TIapaMeTPOB MOMAYJISI CHHXPOHHO OOpalarTcs K BXOAaM/BBIXOJAM TOJIb30BATEIIbCKON
BBIYUCIIUTEILHON (QYHKIIUH.

« LogicLlev — MoIynb JOTHYECKOTO YPOBHS MapaMmeTpoB cOopa NaHHBIX, JeTalbHee O HEM B
pazmene 2. B kadecTBe MCTOYHMKA JAHHBIX ASTOTO MOJYJS BBICTYNAIOT APYTHE IMapaMeTphl
noacuctemMbl "COOp JaHHBIX" W KOHTEKCT WCIIOJIHEHHS I1abJioHa TmapamMeTpoB. ATpHOYTHI
MapaMeTpoB MOJYJISE CHUHXPOHHO OOpamarTcs K arpudyramM JpYruxX MMapaMeTpoB B PEKUME
OTpakeHUs TapameTpoB mojacucteMbl "COOp maHHBIX" WM K BXOJaM/BBIXOJaM KOHTEKCTa
WCTIOTHEHUS 11a0JI0Ha B peKUME paOOTHI MO MA0IOHY.

1.2. IIpocToii aCHHXPOHHBII MeXaHU3M cOopa

MexaHu3M XapakTepu3yeTcsl 3alpocamMHi K MCTOYHUKY JAHHBIX HE3aBHCHMO OT 3ampoca K aTpudyTy
napametpa (puc.3). OOBIMHO 3ampoChl K HCTOYHHKY MJAHHBIX OCYIIECTBISIOTCS TEPUOIWYECKA B
COOCTBEHHOM 3aj1aye OMpoca OTMACIBHO B3SITOTO KOHTPOJUIEpPA U OJIOKAMH TIO0 HECKOJIBKO CHUTHAJOB. [Ipu
ATOM 3aIpPOCOM K aTpHOyTy mapameTpa BO3BpaIlaeTcs 3HaYCHHUE, TIOTYYEHHOE MOCIeTHUM CEaHCOM CBSI3U C
UCTOYHUKOM JIaHHBIX. [laHHBI MEXaHWU3M OOBIYHO MPHMEHSETCS MPH paboTe ¢ yIaIEHHBIMU (CETEBBIMU)
UCTOYHUKAMU JAHHBIX, XaPaKTEPU3YIOIUMUCS BBICOKOW JIATEHTHOCTBIO, TO €CTh 3aJIePXKKOI B OTBETE Ha
3ampoc.

C IIOMOIINBIO 3TOr0 METOJa MOXKHO o0ecneynTh OINITUMHU3AIUIO BPEMCHHOI'O peCypcCa, 3aTPa4YCHHOI'O Ha
OJIWH CUT'HAJI, U TCM CaMbIM YBCINYHUTH MAKCUMAJIbHOC KOJIMYCCTBO OIIPAlIMBACMbIX CUTHAJIOB 3a HHTCPBAJI
BPECMCHU OITpOCa.

B kauectBe mpumepa paccmorpuM npomseinuieHHbIH [TJIK Siemens S7-315 mpu ompoce ero mo mmHe
Profibus (1,5 M6wut/c). Cpeanee Bpemsi 06padotkn MPI-3ampoca 3Tm koHTposuiepom coctaBisieT 30 Mc.
Ecnu ucnonp30BaTh CUHXPOHHBIA MEXaHU3M JJI Ka)XXJI0TO CHTHANA, T.€. OJUH 3alpoc Ha KaX/bIil CUTHAI,
TO B TEUEHHWHU OJHOW CEKYHIbl MBI CMOXKEM IIOJIYYUTh OKOJIO 33 cHrHajgoB. A ecid TPUMEHUTH
ACUHXPOHHBIM MexaHu3M, T.e. B oaHoM MPIl-makere mnomyuate go 220 Oaiit wnm 110 curnanos
LEJIOYMCIICHHOTO TUIa Ha 16-pa3psiioB, TO Mbl CMOXKEM 3a OJHY CEKYH]ly MOIY4YuTh 10 3630 curnanos. Kak
MOKHO BHUJETh, 3PPEKTUBHOCTh ACHUHXPOHHOIO MEXaHH3Ma B JAaHHOM ciiydae cocrtaBisier 110 pas, a
MMEHHO 3HAa4Y€HHE MakcuMalibHOW émkoctu MPI-nakera.

HenocraTkoM acHHXpOHHOTO MEXaHW3Ma SIBJISETCS TO, YTO 3alpoC 3HAa4YeHHs] aTpuOyTa mapaMmerpa
BO3BpAILlAET HE AaKTyaJlbHOE Ha MOMEHT 3alpoca 3HAYeHHE, a 3HAY€HUE IOCIEIHEro CeaHca ompoca
KOHTpoJuiepa. BmpoueMm, eciau ydecTb, YTO UCTOYHUK JAHHBIX MOXKET OOHOBJISATHCSA C MEPUOAMYHOCTHIO
anmapaTHbeix orpanudeHuii AIlll, ma m camMu JaTYMKM MOTYT HMMETh OIpPEACIEHHBIE OTPaHUYECHHS B
CKOPOCTH PEaKIIMH, TO IPUMEHEHUE aCHHXPOHHOTO MEXaHU3Ma cO0pa MOMKET UMETh CEPhE3HBIE OCHOBAHMUSL.

[IpumeHeHre acMHXpPOHHOTIO MexaHu3Ma Juis 3anucu 3HadeHuid B [1JIK sgBnsierca moctaTodyHo peaxkum
SBIIGHUEM, TIOCKOJIbKY 3alliCh 3HAYEHUN OOBIYHO TMOJApa3yMeBaeT Bo3jaelcTBUE omepaTopa Ha TIL
Onepatop mo ¢GakTy ITOCTATOYHO PEAKO BHOCHUT KOPPEKTUBBI B MPOIIECC, CIEAOBATEIHHO, 3aMHCh MOMXHO
BBINIOJIHATh CUHXPOHHO. OJHAKO CYIIECTBYIOT CUTyaluu, Hampumep, ynpasinenue TII perynastopamu Ha
SCADA-cucreme, Bermonastonieit Gpyaxum cpeast ucronnenus [1JIK.
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Puc. 3. lnarpamma nocneoBaTeIbHOCTA B3aUMOICHCTBUS ITPU aCUHXPOHHBIX 3aMpocax.

B cooTBeTcTBUU € 1HarpaMMoii BbIIIE MbI MTOJTYYaeM CIEAYIOUIYI0 KapTUHY:
+ o0OwbekT arpubyTa mapaMerpa (MIU BBIMIECTOSIIMNA OOBEKT KOHTPOJUIEpPA) BBIMOIHSIET
nepuoanueckue 3amnpockl HardwarePLC::valueRequest() mns monmydeHus 3HAUEHUS CUTHAJIA WA
TPYIIbl CUTHAJIOB;
+ TOJyYEHHbIEC 3HAYEHUS CUTHAJIOB Pa3MEIaloTCs B 00bEKTaX aTpUOYTOB MapaMeETPOB JIOKAJIbHO;
« o0bekt SCADA-cuctembl 1UIET 3ampoc 3HAaYeHUs K OOBEKTYy arpubyra mapameTpa
DAQParamAttribute::getVal() u moiydaer coxpaH€HHOE JTIOKAIBHO 3HAUYEHUE MPEIbIAYIIEro ceanca
OTpOCa UCTOYHUKA TAHHBIX.

B OpenSCADA Takoif MexaHu3M peanu3yroT clieayromue Moaynu nojacucrems! "COop gaHHbIX".
. Siemens — MOIyJb JOCTyNa K JaHHBIM KOHTpPOJUIEpoB ¢upMbl Siemens cepuu S7. B maHHOM
MOJlyJie ACHHXPOHHBIH pEXHMM pealu30BaH Kak /A YTEHHUs MAAHHBIX, TaK U JUIS UX 3aIlUCH
(onuumonansHO) Ha TTJIK.
+ ModBus — Moaynb A0CTyNa K TaHHBIM UCTOYHUKOB MOCPEJICTBOM CEMEHCTBa MPoTOK0I0B Mod
Bus. B Mmoxnyne peann3oBaH aCHHXPOHHBIN pPEXXUM YTCHHSI TaHHBIX.
- SNMP — wmoaynb JOCTyNa K JaHHBIM YCTPOMCTB cetu mocpenactBoM Simple Network
Management Protocol. B Monyne peanu3zoBaH aCHHXpPOHHBIN peXKUM YTEHHSI JTaHHBIX.
« System — MoOIynb JAOCTyNa K JaHHBIM OKpyxeHusi ucnoisHeHuss OpenSCADA. B mopyne
peann30BaH ACUHXPOHHBIM PEKUM UTEHHUS JAHHBIX.
« DAQGate — monynb oTpakeHUs] 00BEKTOB KOHTposiepoB ynanéHHbIXx OpenSCADA-cTanuumit
Ha JIOKaJbHYI0. B Moyne peann3oBaH aCHHXPOHHBIN peXUM YTEHHSI TaHHBIX.

1.3. IlakeTHBII MeXaHU3M COOpa

[TakeTHplif MexaHU3M cOopa JaHHBIX XapakTepeH cOOpOM JIaHHBIX KaXJOro CHUTHajla MaKeToM,
BKJIFOYAIOIIUM HCTOPUIO €r0 M3MEHEHHs. T.e. 3a OJNMH CEaHC OIIpOCa JAHHBIX IOJIy4aeTCs HECKOJIBKO
3HaYeHUH uctopuu curHaia. [lakeTHelil MexaHu3M paboOTaeT COBMECTHO C CHHXPOHHBIM M ACUHXPOHHBIMU
MEXaHU3MaMH.

B ciydae paGoThl ¢ CHHXpOHHBIM MEXaHH3MOM BBITIOJIHACTCS (PAKTUYECKHI POOPOC apXruBa UCTOUHUKA
JAHHBIX JUIsI ONEpaTHBHON paboThl B cucteme (puc. 2). Kak u mpocTol CHHXPOHHBIH MEXaHH3M, €To
JKEJIaTeIbHO MPUMEHSATh TOJHKO HAa HU3KOJATCHTHBIX MCTOYHHMKAX JTAHHBIX WM ¢ UCTOYHHKAMH, paboTa
KOTOPBIX SIBJISIETCS CEAaHCOBOW, Hampumep, B cdepe KOMMEpYECKOoro yuéra i 4YTEHUS 3HAYCHHH
CUYETYMKOB.

[Tpu paboTe COBMECTHO C aCHHXPOHHBIM MEXaHU3MOM HMCTOPHS MOJTYYEHBIX CHUTHAIOB OOBIYHO IMPSIMO
HOMeIaeTcst B apxuBbl (puc. 4), a TeKyllee 3Ha4YeHne aTpuOyTa mapaMeTpa yCTaHABINBACTCS B IOCIETHEES
3HayeHue mnakera. JlanHas komOumHamus »dS¢dQexkTuBHa Tpu  cOope OBICTPBHIX JaHHBIX WJIM TpHU
CHHXPOHH3AIMY apXHBOB TIOCIIE TIOTEPH CBSI3U C YIATEHHBIM HCTOYHUKOM JIAaHHBIX.
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Puc. 4. I[HarpaMMa IMOoCJICA0BATCIbHOCTH B3aI/IMOI[eI\/JICTBI/Dl IMPpU aCMHXPOHHBIX 3aIIPOCax MMaKCTHOI'O
MEXaHHu3Ma.

B cooTBeTcTBUM C quarpaMMoii BbIIIE MBI IOJIy4aeM CleAyrollee NOBEACHNEe TaKeTHOT0 MEXaHW3Ma Ipu
ACHHXPOHHBIX 3aIpOCax:

« O00BEeKT arpubyTa TIapamMeTpa WU BBIIIECTOSIINH OOBEKT KOHTPOJUIEPA  BBITIOJHSET
nepuoanueckue 3anpockl HardwarePLC::valuesRequest() ans moirydeHus MmakeToB 3HAYCHUN
CHTHAJIA WJTU TPYIIIBI CUTHAJIOB;
+ TOJy4YEeHHbIE  MAKeThl  3HAYEHWH  CUTHAJIOB  TIOMEINAIOTCS B apxXUB  3alpoCcOM
DAQParamAttributeArch::setValues(), a mociennee 3HadeHHE MAKETOB Pa3MEIIACTCA B OOBEKTaX
aTpuOyTOB MTAPaAMETPOB;
- o0bekt SCADA-cucrembl nmér 3ampoc (parmeHTa apxuBa K OOBEKTy aTpuOyTa mapamerpa
DAQParamAttribute::getValues(), a TOT nepeHanpaBIsIeT 3anpoc K apXUBY
DAQParamAttributeArch::getValues(). B pesynbrare Bo3BpamaeTrcs GparMeHT apXuBa, JOCTYTHBIN
MocJIe MPEIBIAYIIEro CeaHca ONpoca HCTOYHHUKA JTAHHBIX;
« 00bekT SCADA-cucTemMbl HUIET 3aMpoc MOCIEIHEr0 3HaUeHUs! K 00bEeKTy aTpulOyTa mapaMmerpa
DAQParamAttribute::getVal() u momygaeT coxpaHEHHOE JIOKAIBHO 3HAUYE€HHE MPEABAYILIETro ceanca
OIpOca UCTOYHHKA JTAHHBIX.

B OpenSCADA Takoii MexaHU3M peainu3yroT cleaAyoue Moyl noacucreMsl "COop nqaHHbIX".

«  DiamondBoards — monyne nocryna k ganabiM PC/104 mat ¢upmsr Diamond Systems. ITnaTer
PC/104 pasmemartorcss Ha ISA-mmHe, crieqoBaTenbHO, SBISIOTCS JIOKATHHBIMU W JOCTYITHBI
CpaBHUTENBHO OBICTPO. B pexkmme cOopa MaHHBIX MO MPEPHIBAHUIO OCYIICCTBIISETCS OXKUIAHUE
nakeToB ObICTphIX 3HadeHui (1o 200 k') 3a omny cekynay (mo 200000 3HaueHui B makeTe) W
MOCJIEAYIOIIEE pa3MEIllEeHUE TaHHBIX TAaKETOB B apXHuBax aTpuOyToB napamerpoB DAQ.

+ DAQGate — Moayib OTpakeHHS 00BEKTOB KOHTPOJUiepoB yaain€HHbIX OpenSCADA-cranmnmii
Ha JIOKaJIbHYI0. Peanu3yer CUHXpOHHBIM Y aCHHXPOHHBIN MAKETHBIA PEXUMBI OTPAKEHUSI apXHUBOB
yaan€Habix OpenSCADA -cTaHIui.

1.4. IlaccuBHBIA MeXaHU3M cOOpa

[TaccuBHBINM MexaHM3M cOOpa JaHHBIX XapakTepeH MHUIMATUBOW mpenoctaBieHus AaHHbIX B SCADA-
CUCTEMY CO CTOPOHBI MCTOYHMKA JAHHBIX. DTOT MEXAaHU3M SBIISIETCA JIOCTATOYHO DPEIKHUM SIBICHUEM,
OJIHAKO MOXKET HMMETh MECTO B CIllyyae OIpEAeiEHHBIX YCIOBUN WM OrPaHUYEHHH B BO3MOXKHOCTH
UCIIOJIb30BaHUs MPSMBIX MEXaHU3MOB cOOpa JaHHBIX, puc. 5. [IpuMepoM Takoil CUTyalluu MOTYT CIIYKHUTb
reorpa)uecKd  paccpeioTOUYECHHBIE CHCTEMBI cOOpa JaHHBIX IOCPEACTBOM MOOWIBHBIX —CeTel
GPRS/EDGE. B Takux ceTsix HaJeleHUE KIMEHTCKUX Y3JIOB OTIEIbHBIMU/peasibHbiMu [P-aapecamu mmm
(dbopMHpOBaHUE KOPMOPATUBHOW MOOHMIIBHOW CETH MOXET OKa3aThbCsi JOPOIMM YJOBOJIBCTBHUEM, MOITOMY
JIOCTYIIHEE OKa3bIBACTCSl MHUIMATHBA CEaHCa Mepeaayu JaHHBIX C KIMEHTCKUX AuHamuuyeckux [P-aagpecos
Ha oJiuH peanbHbli [P-angpec cepepa SCADA-cuctemsbl. X0Ts BO3MOXkHa paboTa u yepes ceteByto CYB/I-
MOCpEHHKA.
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B03HeﬁCTBHH Ha MOI[I/I(bI/IKaL[I/II-O NNEPCAAOTCA UCTOYHUKY JAaHHBIX B MOMCHT C€aHCa IEpEaadyu JaHHBIX
HNCTOYHHUKOM.

% : DAQParamaAttribute : HardwarePLC % : DAQParamAttribute | | = HardwarePLC

: ObjectSCADA : ObjectSCADA |

|
|
X

n+1: setVal()

I n+1: getVal()
| 1: setVal() I

|
|
n+2: setVal() ! 9(
I
[

|
|
1: getval() |
|
|
I
|

|
I
|
| n+2: getval()
|

Puc. 5. Ilnarpamma nocieioBaTeIbHOCTA B3aUMOCHCTBUS MPU TACCUBHOM MEXaHU3ME paOOTHI.

B cooTBeTcTBMU C mUAarpaMMoii BBIIIIE MBI TIOJTy4aeM cleAyIoliee MOBeICHIE MAaCCHBHOTO MEXaHU3Ma:
+  00BEKT UCTOYHHKA JJAHHBIX OCYIICCTBIISICT IEPUOJIMUSCKUAE CCAHCHI CBSI3U ¢ OOBEKTOM aTpuOyTa
napamerpa DAQParamAttributeArch::setVal() ana nepenaun cBoux JaHHBIX U MOJyYEHUS KOMaH]
BO3JCHUCTBUS,
+ 00bexkT SCADA-cuctembl NUIET 3aMpoc MOCIEIHETO 3HAYCHHS K O0BEKTY aTpuOyTa mapamerpa
DAQParamAttribute::getVal() u momydaer coxpaHEHHOE JTOKAIBHO 3HAUYEHUE MPEbIAYIIEro ceanca
CBSI3M HICTOYHUKA JAHHBIX.

B OpenSCADA Ttakoii MexaHu3M enié He UCIOJIb30BaH, OAHAKO MPHHIIMIIKAIBHAS BO3MOXHOCTH €0
peanu3aluu B CHCTEME €CTb.
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2. BupryajbHble HCTOYHHUKH JTAHHBIX

Kpome cOopa ¢usnueckux AaHHBIX aKTyalbHOW sIBIsieTcs (DYHKIMS BHUPTYyallbHOTO cOopa JIaHHBIX.
BupTtyanbHble TaHHBIE IPEACTABISAIOT COOON JaHHbBIE, [TOJIyY€HHbIE BHYTPH CUCTEMbI KaK HE3aBHUCHMO, TaK
U Ha OCHOBe (U3NYECKUX MAaHHBIX. [IpakThdyeckd MexaHH3Mbl (OPMUPOBAHUS BHUPTYaIbHBIX TAHHBIX
peaIN3yIOTCs COBMECTHO C MEXaHHM3MOM II0JIb30BaTEIbCKUX BbIYMCIEHUI. B cpene mpombIIUIEHHBIX
KoHTposuiepoB U SCADA-cHCTEM HCHOJIB3YIOTCS Pa3JIMUHbIC SI3bIKM MpOrpamMMupoBaHus. B ciydae ¢
KOHTPOJUIEPaMHU B Ka4eCTBE TAKUX SA3BIKOB YACTO MCIOJB3YIOTCS SI3BIKM HH3KOTO YPOBHS (accemOiepsl),
OJIHAKO B TIOCJIEIHEE BpeMs BCE dYallle MCIOJB3YIOTCA s3bIKH BhICOKOTo ypoBHs (C, Pascal m mpyrue), a
takke (opmanbhbele s3bikd MOK 61131-3 (cxembl motokoB coctosHuit SFC, Gnounsie cxembl FBD,
peneiinbie cxempl LD u tekcroBeie ST, IL). B caydae co SCADA-cuctemamu BBIYMCIICHUS Yalle
o0ecrneunBaroTCs SI3bIKaMH MPOTPaMMHUPOBAHUS BBICOKOTO YPOBHS M (DOPMANTbHBIMU SI3bIKAMHU.

B cucreme OpenSCADA moryT ObITh peann3oBaHbl HHTEPEHCH MPOrpaMMUPOBAHUS U BUPTYATbHBIX
HMCTOYHHUKOB JIAaHHBIX HA OCHOBE PA3JIMYHBIX SI3BIKOB B OTJEIBHBIX MOIYJISIX MOJCHCTEMBbI «COOp JaHHBIXY.
Ha momenT Bepcuu 0.6.3.2 TOCTYIHBI MOAYJIA BUPTYATbHBIX BBIYUCIATEICH:

« Brruncnurens Ha Java-nogoonom s3bike: /Doc / Java Like Calc,
« bnounsni Berunciutens: /Doc / Block Cale.

B sapo OpenSCADA wuHTerpupoBaH MEXaHW3M TMOJB30BATENbCKUX  QyHKIuH wmu  API
MOJIb30BaTENbCKOr0 TporpammupoBanusi. [lonb3oBarenbckue (QpyHKIMHM MOTYT MPENIOCTABIATHCA JIFOOBIM
00BEKTOM CHCTEMBI, B TOM YHCIIE U MOJYJISIMH B COOTBETCTBUU CO CBOEH (YHKIMOHAIBHOCTBIO, TEM CaMBIM
MIPEIOCTABIISAS MMOIH30BATEII0 HEKUIT HAOOp MYHKIUN JJIsT KOHTPOJIS 32 TEM MJIN UHBIM 00beKTOM. DyHKIIIN
nojb3oBarenbckoro APl mMoryr ObITh Kak CTaTMYECKMMH, T.€. PEATU3YIOUMMH (UKCUPOBAHHYIO
(YHKIIMOHAIBHOCTh OTAEIBHOIO0 00BEKTa, TaK U JUHAMHUYECKUMH, T.€. POpMHUpYyEMbIE MOIb30BATEIEM 10/
HY)KHYIO €My 3aJ]a4y Ha SI3bIKE MO0JIh30BaTeNILCKOT0 IPOrpaMMUPOBAHUS BEICOKOTO YPOBHSI.

Monyns /Doc / Java Like Calc mpemocTaBiseT B CHCTEMY MEXaHU3M CO3JaHUS JUHAMHUYECKUX
MOJIB30BATENhCKUX (QYHKIMA M MX OMOmmoTek Ha Java-mogoOHoM s3bike. Onucanue QyHkmum Ha Java-
M0I0OHOM SI3BIKE CBOAMTCS K OOBSI3KE MapaMeTpoB (YHKIMH aaroputMoMm. Kpome 3Toro Momayns HajaelaeH
(YHKIUSIMH  HETTOCPEJCTBCHHBIX BBIYMCICHUN ITyTEM CO3JaHHUS BBIYHCIUTEIBHBIX KOHTPOJUICPOB C
ACCOLIMMPOBAHHOMN BBIYMCIUTENBbHON (pyHKUIMEH. MoayneM MpenocTaBiseTcss MEXaHU3M MPEKOMITUIISIINH
KOHTEKCTHO-3aBHCUMBIX (DYHKIIMN, YTO WCTIOIB3YETCS JJIsi BCTPAMBAHUS TIOJTH30BATEILCKUX AJITOPUTMOB
HEMOCPEJCTBEHHO B KOHTEKCT pa3nnyHbiXx KoMmnoHeHTOB OpenSCADA. Hanpumep, 3T0 MexXaHU3M
1abJI0HOB MapaMeTpoB MoAcucTeMbl «COOp JaHHBIX» M ABWXKOK CPEIbl BH3YATH3AIUU W YIPaBICHUS

(CBY).

Monyns /Doc / Block Calc mnpegoctaBisier B cucremy OpenSCADA wMexaHusm co3gaHus
MIOJIb30BATEICKUX BBIUMCIICHUH. MeXaHN3M BBIYHCICHUH OCHOBBIBAETCS Ha ()OPMALHOM SI3bIKE OJOYHBIX
cxeM ((GYHKUMOHAJIbHBIX OJIOKOB). SI3bIKM OJIOYHOTO MPOTrPaAMMHUPOBAHMS OCHOBBIBAIOTCS Ha IOHITUU
OJ0YHBIX cXeM ((PYHKIIMOHATBHBIX OJIOKOB). [IpndéM B 3aBUCIMOCTH OT CYITHOCTH OJIOKA OJIOYHBIC CXEMBI
MOTYT OBITh: JIOTHYECKUMHU CXEMAMHU, CXEMaMU pEJICHHOM JIOTUKH, MOJIENIBIO TEXHOJIOIMYECKOTO Ipolecca
u apyroe. CyTb 6J0YHOH CXEMbI COCTOUT B TOM, YTO OHA COJEPKUT CIHMCOK OJIOKOB M CBSI3U MEXKJLy HUMHU.
C ¢opmanbHON TOYKH 3peHUS OJOK — 3TO 2IeMEHT ((QYHKIMS), KOTOPbI HMMEET BXO[bl, BBIXOJbl U
QITOPUTM BbIYMCIIEHUS. VIcX0/d U3 KOHLENIMM CpeAbl IPOrpaMMHUPOBaHUs, OJOK — 3TO Kaap 3HAYECHUH,
ACCOIIMMPOBAHHBIA C 00BEKTOM (DYHKIHMU. BXONIBI M BBIXOIBI OJOKOB HY)KHO COCIHHATH JUISI TIOJTYYECHUS
LEJIBHON OJIOYHOUN CXEMBI.

C uenbto HanoiHeHus: API monb30BaTenbCKOro MporpaMMUPOBAHUS MOJB30BATEIBCKUMH (YHKIHUSIMU
CO3/IaHbl CIEAYIOUIUE CIeUUaIu3UpoOBaHHble MOIynu cTratndeckux (yHkuuit APl monb3oBarenbckoro
IPOTrpaMMHUPOBAHMUSL:

- bubmmoreka gpynkuit coBmectumoctu co SCADA Complex1: /Doc / F Lib Complex 1,
- bubnuoreka crangapTHBIX MaTemMaTudeckux ¢yakumid: /Doc / F Lib Math,
- bubnmoreka gpynkuii cuctemuoro API: /Doc / F Lib SYS.
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Puc. 6. O0mas cTpykTypa KOMIIOHEHTOB Cpebl IPOrpaMMUPOBaHUS

C6op gaHHbix B OpenSCADA. 107



3. Jloruyecknii ypoBeHb 00pa0OTKM JAHHBIX

Bblmie ™Mbl TOBOPMIIM O TOM, YTO THUIl HCTOYHHKA JAaHHBIX MOXKET KOJeOaTbCs OT «CBIPOTO» J0
KoMmIuiekcHoro. Ilox  «chlppiM»  mojpa3yMeBaeTcs HCTOYHUK, KOTOPBIA MPENOCTaBIsSET TOJIBKO
DIIEMEHTApHbIE CUTHANBI (I[€JI0€, BELIECTBEHHOE, JIOTMYECKOe, CTpOKa, ...), mpuuéMm otraenbHo. [lofg
KOMIUIEKCHBIM T10/Ipa3yMEBAETCs] UCTOYHHUK, KOTOPBIM TPYNIIUPYET CUTHAJIBI U B MapaMeTpe MOACHCTEMBI
"COop maHHBIX" TpenOCTaBIseT aTpUOYThl JOMOIHUTEIHLHOIO HAa3HAYEHUS, MOKPBIBAIOIINE MPAKTHYECKH
BCE JMAarHOCTUYECKHE 3a/ayM, T.€. MapaMeTp SBISACTCS 3aKOHYCHHBIM OOBEKTOM, HETPeOYIOIIUM
JTOTIOJTHEHUSI.

VYuuThiBas Takod pazOdpoc, MOXKET BO3HUKHYTh CHTyalus, Korja MH(opManuu B 00BbEKTe MapameTpa
KOHTPOJUICPA UCTOYHUKA JAHHBIX HCAOCTATOYHO JIA OIMHMCAHUA PCAJIBbHOIO oonwekta TII B LCJIOM U HYXCH
IPOU3BOJIHBI OOBEKT OoJiee BBICOKOTO YPOBHS a0CTpakiyu. PemieHHeM Takoil CHTyallMd MOXET OBITH
(dbopMHpOBaHUE JOMONHAIOUMX NapaMeTPOB, YTO SIBJISETCS HEHATJSIHBIM W BHOCUT IyTaHuly. boiee
NPaBIIBHBIM PEIICHUEM SIBIISIETCSI MCTIOIB30BAaHHUE MPOCIOWKH, TaK Ha3bIBAEMOT0 «JIOTMYECKOTO YPOBHSY,
BBIMOJIHAIONIETO (DYHKIMUA THOKOro (popMUpOBaHMS MapaMeTpOB, KOHTEHHEPOB CUTHAJIOB, HEOOXOIMMOMU
CTPYKTYpPBI U BKJIFOUAIOLIET0 OCT-00padoTKYy.

®dynkiuoHanbHO «Jlornyeckuii ypoBeHb» NpeHa3zHaueH i npenocraieHus B cucteme OpenSCADA
MeXaHH3Ma CBOOOJHOTO (HOpPMHUpPOBaHMS OOBEKTOB IAapaMeTPOB, KOHTEHHEPOB CHUTHAJIOB, HYXKHOU

CTPYKTYpBHI.

DKCITyaTallnOHHBIM Ha3HAY€HHUEM «JIOrn4ecKoro ypoBHs» SIBISETCS:
- pacmmpenue chepbr npumeHeHus: cucteMbl OpenSCADA 3a cuér yBenwdeHHsi THOKOCTH
onucanus 00bEKTOB mapaMeTpoB mnojicucremMs! "COop AaHHBIX";
+ COKpAalEHHE 3aTpaT TPyJla Ha CO3/IaHUE CIIOKHBIX aBTOMAaTU3UPOBAHHBIX CHCTEM.

Konnenmus «Jloruueckoro ypoBHs» OCHOBaHa Ha IIabIOHAX MapaMeTPOB, AJSl KOTOPHIX B MOJACUCTEME
"COop maHHBIX" IPETyCMOTPEH KOHTEWHEp OubnmunoTek mabdnonoB (puc. 1). Kaxxnas 6ubnrorexa comepkut
mabJIOHBI TTapaMeTPOB, KOTOPHIE MOTYT HMCIOJB30BAThCS MOMYJSIMU TojcucTteMbl "COop maHHBIX" ISt
peanu3aluy napaMmeTpoB Ha ocHoBe 1absoHOB. Moaynamu cucteMbl OpenSCADA, KOTOpBIE HCTIONB3YIOT
mabJIOHBI B CBOEH paboTe, SBIISFOTCS:

+ LogicLev — Moaynb pealn3anuy KiaccCuueckor koHmenuuu "Jloruaeckoro ypoBHs'.

- Siemens — Moayns cOopa JaHHBIX KOHTpOJIepoB (upmbl Siemens cepun S7. B Buay BBICOKOM
ruOKOoCTH W (YHKUIMOHAIBHOCTH KOHTPOJEPOB (HUPMBI 3TOIMl cepuu, KOTOpash IO3BOJISET
(bopMHpOBATh KOMIUIEKCHBIC THUITBI JAHHBIX PA3IUYHON CTPYKTYpbI, BCE MapaMETPhl TOIO MOIYJIS
paboTarT Mo madIoHaAM.

OOumii Mmexanusm pabotsl "Jloruueckoro ypoBHa" Ha npumepe Moayist LogicLev n3o0paxén Ha puc. 7.
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Puc. 7. Mexanusm pabotsl "Jlornyeckoro ypoBHs" Ha npumepe moayis LogicLev.

Hcxons u3 um3o0pakeHHsT BUAHO, YTO MHapaMeTpbl KOHTpOJIIepa JOTMYECKOIO YPOBHS BBIIOJHSIOT
(GYHKIMIO OTpaXKEHUs IpYyTUX napaMmeTpoB nojacuctemsl "COop aaHHbIX" (Ha mpuMepe napaMeTpoB 1 u 4) u
IpOM3BOJIbHOE (hOpMUpPOBaHKE MapaMeTpOB Ha OCHOBE 1Ia0JI0HOB 1, 2 U APYruX MapaMmeTpoB MOJICUCTEMBI
"COop nansbpIX" (Ha MpUMeEpe napaMeTpoB 2, 3 u 5).

CTpyKTypa mapaMeTpoB ¢ IIa0JIOHOM B OCHOBE UMEET CTPYKTYpPY, H300paKEHHYIO Ha pHC. 8.

*

MapaMemp No2UYECKO20 YPOaHA

m :_Eo.a-d:uaj.-pa&un

Lo, ,
[ bty I‘— Mapas. | o Crmn |
Arpuiyr | I IMapawm. 2 _:- Ceaak 2
= 1
S Mapam. 3 _J'I_ Koner. 1
ArpufyT 3 " Mapas. 4 [ M Croe 3
Arpubyr 4 L Mapan. 5 SRR
| ATRIEYT S [T e, 6 [
IMapawm. 7

Puc. 8. CtpykTypa napamerpos, ¢ m1aGJIOHOM B OCHOBE.

Kak MOXHO BHIETH M3 CTPYKTYpBI, MapaMeTp JIOTHYECKOTO YPOBHS COCTOMT M3 O00BEKTa (YHKIIHWH,
aTpuOyTOB M KOoH(pUTyparuu madiaona. O0beKT GYHKIHUH TO IK3EMIUISAP UCIIOTHEHHUS (QYHKIIUU I1abioHa
¢ HaboOpoM BXOJOB/BBIXOJIOB M TPOTPaMMOM BBIYMCICHHS [Ia0JOHA Ha OJHOM U3  SI3BIKOB
MOJIb30BATEIBCKOTO  TIPOTPAMMHUPOBAHHS, OOBIYHO 3TO Java-mojoOHBIA  SI3BIK  TIOJH30BATEIHCKOTO
nporpammupoBanus moayist DAQ.JavalikeCalc. BnpoueM mabmoH MOXeT ObITh BOOOIIE O0€3 MpOorpaMMmsl,
NPEIOCTABISASL TOJIBKO CTPYKTYpPY MNpoOpoca BXOIOB/BBIXOAOB. ATpPHUOYTHI B CTPYKType H300pakaroT
nepeveHb aTpuOYTOB PE3yJbTHUPYIOIIETO MapaMeTpa B COOTBETCTBHM ¢ mabioHoM. Koudwuryparwms B
CTPYKTYpE NPEOCTaBIISCT KOH(UTYPALIUIO CBOWCTB MabI0HA M €r0 BHEITHHUX CBS3EH.

Jloruky paboOTHI JIOTHYECKOTO YPOBHS MAPaMETPOB MOXKHO 3aITUCATh CIEIYIOIINM 00pa3om:
« Ilapamerp cBs3bIBaeTca ¢ MA0JOHOM M3 KOTOPOrO TOJNydYaeTcsl CTPYKTypa aTpuOyToOB, B
COOTBETCTBHUHM € (PyHKIKEH 111a0I0Ha.
+ B MoMmeHT cBs3bIBaHUS mapamerpa ¢ (YHKIMEH BBITOIHSICTCS CBA3BIBAHUE O0BEKTa IK3EMILIIpa
¢byHKIMM mapameTpa ¢ GyHKIuei u3 mabioHa.
« Jlamee, B cooTBeTCTBUM ¢ IIA0JIOHOM (QYHKIMH, GOpMHUpYyeTCs CTPyKTypa cBszed. Mcxons u3
CTPYKTYphl ~ cBs3ell  ¢opmupyercs Qopma CBS3bIBaHMS TapameTpa U I0JIb30BaTelieM
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YCTAHABJIUBAIOTCA CBA3H.

« Ilpu pmoctyme k arpuOyram MOJYYEHHOTO Iapamerpa NpPOM3BOJUTCS IMPOBEpPKAa Ha HaUuue
NpsAIMOM CBSI3U. B cilydae Hanuuus NMpsSIMOM CBSI3M 3alpOC INEPEHAIPaBISAETCS MO 3TOW CBS3M, B
IIPOTUBHOM cilydyae 3HaueHue Oepércs U3 00beKTa 3K3eMIUIIpa QyHKIUU apamMeTpa.
+ B aroT MOMeHT paboTaeT BBHIYHMCICHHE (YHKIMH MA0JIOHA, M0 O0BEKTY (PYHKIIMH ITapaMETPOB.
IIpu 5TOM, Epen BBIUNCICHUEM NIPOU3BOAUTCS YTEHUE 3HAUYECHUU 10 CBS3AM, a MOCIE BBIYMCICHUS

3aMKUCh PE3yJIbTATOB 10 3TUM CBSI3SIM.

[ITab0H napamMeTpoB B LIEJIOM MIPEJOCTABIISAET CIEAYIOIIEE:

+ CTPYKTYpPY BXOJOB/BBIXOJIOB (YHKIIHH IIA0IOHA;

+ MpU3HAKU KOH(QUTYpALUU U CBA3bIBaHUS 11a0J0HA (KOHCTAHTA, CBSI3b);
* TpeABapUTEIbHbIC 3HAUCHHS KOH(PUTYPALIMH TOCTOSIHHBIX U 1a0J0HOB KOH(GUTypally CBS3EH;

+ TpU3HAKW aTpuOyTOB PE3yJIbTHPYIOUIETO MapaMeTpa JIOTHYECKOTO YPOBHS THIIOB: HE aTpHUOYT,
aTpUOYT € MOJHBIM JOCTYIIOM, aTpUOYT C JOCTYIIOM TOJBKO Ha YTCHUE;
+ MEXaHHW3M BBIUMCIICHHUS BXOJOB/BBIXOJIOB (YHKUIMU UIA0JIOHOB C HCIIOJIB30BAaHUEM S3bIKa
noJib3oBarenbekoro nporpammupoBanust OpenSCADA.

Ha puc. 9 npezacrasieno n3o0paxeHue BKIAJAKM KOHUrypaluu mabjaoHa HapamMeTpoB IOJICHUCTEMBI

"COop maHHBIX" B BHUAC TAOJHIIBI
M0JIb30BaTEIBCKOTO MPOrPAMMHUPOBAHHS.

C KOH(UTypalHMeld BXOJOB/BBIXOJJOB M TEKCTa IMPOTPAMMBI

®aiin  PegakTvpoBaHve Bua  Momole

i/ TpaHcnopThl

88000 =rx 1L |2B00 @O
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=
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Bl | CHop AaHHbIx | : | | | | puoYT | AT | |
Modyne: 1 dn iBxon BewecTeeH... Bxon  He atpubyt CBA3b NapameTp|var
B Bufinuomeka WwadnoHos: .
7 2 |var [MepemeHHad BewecTeed.. Bxog  MonHbid nocTyn KoHcTanTa O
£ ba30Bbie WatnoHsl 3 |ed Ejpenmuawa.. Crpoka Bxan  MomHwid focTyn KoHcTaHTa
CMrH. QUCKpEeTHaA E
CWrH. aHanor. no rp 4 |min HwkH. paf.r... BelwecTeed... Bxod MonHei nocTvn  KoHeTanta 0

PacxX0goMepHEIR yai

SBEIK MPOrpaMmMLl; [JavaLikeCalc.JavaScript

BI0oK ZMCKp. napam

Mporpamma:
| Apxuel porp
@ CneymnaneHele var=iMult*{in+Add);
(3| Monb3oBaTeNbCKWe MHTELR iffvar=max) f_err="1HapyweHWe BEpXHEf"l paﬁoqeﬁ rpaHuLbl";
ﬁ. YnpasneHue MoayIAMA else if{var<min) f_err="2:HapyweHwe HwKHeR paboden rpaHuuel”;

@ Loop else if(aMax>aMin && var>aMax) f_err="3:HapyWweHWe BepxHel aBapuiAHOR rpaHuub”;

@ Loop SSL else if(aMax>aMin && var<ain) f_err="4:HapyweHWe HKHEN aBaPHIAHOMA rpaHMUL b,

PLXR else if(wMax>whin && var>whax) f_err="5:HapylWweHWe BepxHeR NpetyNpeMTENBHON rpaHnLb";
else if(wiMax=whin && var<wiin) f_err="6:HapyWweHWe HWKHEN NPELYNPEsUTENEHOM rpaHMUb",
else f_err="0";

a <]

< (1)

[lroman
Puc. 9. Bkiaaka koH¢urypamuu madioHa napaMmeTpoB nojacucteMsl "Coop qaHHbIX".
ITonem BXOJIa/ BbIXOJa mrabJoHa mapamMeTpa npeaAyCMOTPCHEBI CJICOYIOIIUEC CBOMCTBA

CIICUAJIN3NUPOBAHHOI'O HA3HAYCHUA: ((ATpI/I6y'T)), ((Z[OCTYH» " «3HaYeHHEY.
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CBoiicTBO «ATpUOYT» BBICTYNAET MPU3HAKOM OTPAKECHUS BXO/1a/BbIX0/1a MIa0JIOHA HA PE3yJIbTUPYIOIIUI
aTpulyT napamerpa. [IpeaycMOTpeHbI CIeIyroIIre BApuaHThl ITOrO CBOMCTBRA:
+  He ampubym — BXOJ/BBIX0/ (PYHKITMH 1abI0Ha HE OTpa)kaeTcsl Ha aTpuoyT;
+  MONbKO ymeHue — BXOJ/BBIX0J (DYHKIUH I1a0J0HA OTpa)xkaeTcs Ha aTpUOYT € JOCTYIIOM TOJIBKO
Ha YTCHUE;
* noAHbIli 0ocmyn — BXOH/BBIXOJ (YHKIMU abOHa OTpa)kaeTcsi Ha aTpuOyT C TOJHBIM
JOCTYTIOM.

CpoiictBO «JlocTym» BBICTyHaeT MNPU3HAKOM, YKa3blBAIOIIMM Ha HCIIOJIb30BAHUE BXO0J1a/BBIXOJA
GbyHKIMY mabI0oHa B pe3yNbTUPYIONIEH KOHPUTypaluu madIoHa Ha JIOTUYecKoM ypoBHE. [IpenycMoTpeHs
CJICTYFOIIME BAPUAHTHI 3TOTO CBOMCTBA:

+ KOHCmaHma — JOCTYIIEH JJI1 yCTaHOBKU TOJILKO Ha YPOBHE KOH(UTYpaIiy 1mablioHa mapameTpa
B BHUJIE ITOCTOSTHHOM;

+  nyOIuUYHas KOHCMaHma — TOCTYIEH JJIsl yCTaHOBKU Ha YpOBHE MapaMeTpa JIOTMYECKOTro yPOBHS
B paszzene KoHpurypanuu mabaoHa B BUJE TTOCTOSTHHOM;

« Ces3p — JOCTYIIEH IS YCTAHOBKM Ha YpOBHE TapaMeTpa JIOTHYECKOTO YPOBHS B pasielie
KOH(UTypaluu madioHa B BUJIE CBS3H.

[Tone «3HadyeHWe» ONKCHIBACT MPEIYCTAHOBICHHOE 3HAYCHHWE U MOCTOSHHBIX U IIA0JIOH
KoHurypauuu BHemHUX cBs3eil. [llabnoH koHuUrypanuy BHEIIHUX CBSI3€H HCHONB3YEeTCS B IIENAX
ONKCAHMUA MEXaHH3Ma TPYIIUPOBKA M aBTOMATUYECKOTO paClpe/eieHus BHEIIHHX cBsa3ei. CTpykrypa
mabsoHa KOH(UTypalyu BHEIIHUX CBs3eM cnenmuduyHa I Kakaoro moxayis moacuctembl «COop
JTAHHBIX», KOTOPBIA HCIOJNb3YeT MEXaHW3M INabJoHOB. B ciiyuae ¢ MOJyneM JIOTHUECKOTO YpPOBHS
pacopenesneHue MpOoU3BOJUTCS HaJ BHEIIHUMHU aTpuOyTaMH IMapamMeTpoB C IIa0JIOHOM KOHQUIypauuu
BHemmHel cBs3u Bupa: <llapamerp>|<arpubyr>. ['me «Ilapamerp» wucnombzyercs sl OObEIUHEHUS
napaMeTpoB W TOMEUICHUS Ha (GopMy KOH(QUTYparuu, a aTpuOyT Ui acCOIMAaTHBHOTO CBSI3BIBAHUS
aTpuOyTOB IIPU HA3HAYCHHUHU MapameTpa.

B kadecTBe mpumepa ucnoib30BaHus 1M1a0oHa Ha puc.l10 npuBeaéM M300pakKeHHs mapameTpa MOAYJIs
noruyeckoro ypoBHs "F3". Ha pwuc.10 mnpencraBmena Bxmanka "Kondurypamuss mabmona" mist
KOH(Urypauuu, BKJIIOYas CBs3bIBaHME, MIa0noHa mnapamerpa. Ha puc.ll mnpencraBieHa BKiIagka
"ATpulyTHl" ¢ IEpeuHeM aTpuOyTOB M MX 3HAYECHHUH, CO3JaHHBIX ITOCPEACTBOM IIa0I0HA.

Q OT OpenSCADA KoH(MrypaTop E]
®ain PepakTvpoeaHve Bwa Nomowpe

88O0CQCO=x L&l |20 el

‘HMH <] Mapamemp: F3
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DCON kn1eHT [oKa3bIBaTb TONBKD aTPWUBYTHL [
SNMP KnMeHT MapameTphbl

%‘“;;E‘:;:::;ﬂ";ﬂz NapameTp: | BlockCalc Anastito2node F3 -]
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[«1 B 1D
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Puc. 10. Bxnanka "Kondurypanus mabdnona" napamerpa "F3" MoIymst JOrHIECKOTO YPOBHSIL.
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Puc. 11. Bxnanka "Atpubytel" napamerpa "F3" Moy 10ru4eckoro ypoBHsi.
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4. Pe3epBupoBaHHe HCTOYHHUKOB JAHHBIX

PesepBupoBanue BoOOIIE U UCTOUHUKOB JAHHBIX B YACTHOCTH CITY>KUT JJIsl IOBBIIIEHHUS OOILIET0 YPOBHS
OTKa30yCTOWYUBOCTH pEIICHUs IyTEM BKIIOYEHUS IyOJIMPYIOIIMX Y3JI0B B COBMECTHYIO pPaloTy cC
OCHOBHBIM y37IoM. B ciyyae c0osi OCHOBHOrO y3ja MPOMCXOIMT IMOAXBAT (YHKUUH OCHOBHOIO Yy3ia
pe3epBHBIM. YacTo cxema pe3epBUPOBaHUS MOXKET paboTaTh U B PEXKUME PACIIPEEIICHUs] HArPy3KH MEXKITY
COBMECTHO pabOTarOIIUMU Y3JIaMH.

o

1‘|

(-
. | 10Nb30BATEND
"

DAQGate PLCT:
St1.Siemens.PLC1
St2 . Siemens. PLC1

DAQGate MBus Devl:
St1.ModBus.Devl

St2.ModBus Dev1 YposeHb

. b ! “nonbsosameneil
Cemb ‘
Siemens. PLCT - - — Siemens.PLC1
e T Siemens.PLC2 -all{{-—— Siemens.PLCZ2 —
ModBus.Devl -l — — ¥ ModBus.Dev
CTaHUWA | DcoN.Devl  =d{- — — B DCON.Devl CraHuun
Ne1 JavalikeCalc.Proc JavalikeCale.Proc Ne2
YPOBEHh cepaspos |

Puc. 12. I'opuzoHTaIbHOE ¥ BEPTUKAIBLHOE PE3EPBUPOBAHUE.

B cnyuae ¢ moacucremoii «Coop manubix» cuctembl OpenSCADA pesepBupoBaHue JaHHBIX (puc.12)
BBITOJIHAET (PYHKLINU:

+ PesepBupoBanue mexanusma c6opa mgaHHbIX. OOBIYHO 3Ta (GYyHKLUS peanusyeTcs 0e3 0coObIxX
MEXaHM3MOB IIyTEM IPOCTOr0 3alyCKa MapajUlebHBIX PpPE3€pBHBIX CTaHIMA C OJUHAKOBOU
KoH(Urypanuen u padoraromux He3aBucumMo. OHAKO B Cilyyae BBIIIOJHEHMS CTaHLMEH (YHKLUU
IIVIK Takoe moBeAeHHE HEAONYCTMMO IIO IPUYMHE OJHOBPEMEHHOM BBIJAYM YIPABISIOLINX
BO3JEUCTBUI U OTCYTCTBUSI CHHXPOHHU3AIMU JAHHBIX BEIYUCITUTENEH.
- KomMmneHncanus norepu JaHHBIX Ha BpEMs IIPOCTOsI y3Jia 3a CYET apxuBa PE3EPBHOIO Yy3ia.
[IpenycMoTpeHsl aBa MexaHW3Ma KOMIIEHcaluu. [IepBbIl 1 OCHOBHOM MEXaHH3M OCYIIECTBISET
3arpy3Ky y4YacTKOB apXuMBa W3 PE3EPBHOM CTaHIMM B MOMEHT 3allyCKa CTAaHUUHU B ILIEJIOM WU
OTJIETIbHBIX KOHTpOJUIepoB mnoacuctembl "DAQ". YuacTok apxuBa 3ampalivBaeTcsi C MOMEHTa
MocJeHeH 3amucH B JIOKAJIBHOM apXHMBE M IO TeKyluee Bpems. [uyOumHa 3ampoca mpu 3ToM
OTpaHUYMBACTCS YKa3aHHUEM IPEJeIbHOTO BPEMEHH B KOH(UIypaluu pe3epBHpoBaHusA. BTopoii,
JIOTIOJIHAIOIINN MEXaHU3M, OCYIIECTBISET 3allOJHEHHE Jblp B apXMBE B MOMEHT (DAKTHUECKOIO
3arpoca IMoJb30BaTellsd K 3TUM JaHHBIM. Takol MOAX0J ¢ OJHOW CTOPOHBI MTO3BOJIET OCYILIECTBUTH
MIPOTHO3UPYEMYIO 0 BPEMEHH CHHXPOHH3AIMIO TPU CTapTe, a C APYrod CTOPOHBI (haKTHUECKU
UCKJIFOYAeT MOTEPI0 JaHHBIX NPH YCIOBUU PabOThl XOTA Obl OJHOM CTaHIUMH B TEYCHHE BCETO
pabouero BpeMeHH.
- Pacmpenenenne Harpy3ku mno cOopy HaHHBIX Mexay y3namu. llpu co3maHum  CIoKHBIX
pacnpenesIEHHbIX CUCTEM MOXKET O0Ka3aTbCs Ba)KHBIM BOIIPOC IIPOrHO3MPOBAHMS M ONTHMU3ALMH
oOuieil Mpou3BOAUTENBHOCTH cHcTeMbl. C y4éTOM TakMX 3aJad MEXaHU3M pPE3epBHPOBAHUS
npegycMaTpuBaeT MCIOJHEHHEe 3a7ad cOopa JAaHHBIX OTAENbHBIX HMCTOYHHMKOB (KOHTPOJUIEPOB
OpenSCADA) Ttosnbko Ha onHOHM craHuuu. IIpu 3TOM 3a7aum OCTaJIbHBIX CTAHLUN NEPEXOAAT B
PEKUM CHHXPOHU3AIlMM JaHHBIX C UCHOJHAIONIEH cTaHiuend. B ciydae mnotepu CBA3U C
UCTIOJHAOLIEH cTaHIMeN 3aIycKaeTcs 3ajaya JIoKaJlbHOro cOopa naHHbIX. IIpegycmoTpena Taxoke
BO3MOXXHOCTh ONTUMAJIBHOTO pacIpe/ielieHe Harpy3Kyd MCIOJHEHUS 3a7a4d cOopa JaHHBIX IPYIIIbI
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KOHTPOJIJIEPOB MEXK]Ty CTAHIHSMHU.

+ OnTtuMmu3zanys Harpy3Ky Ha BHEIIHME MCTOYHHMKHU JAHHBIX 3a CUET 3alpoca JaHHBIX Y BHEIIHETO
WCTOYHHKA TOJBKO OJHUM Yy3JI0M. B TIpakTHKe dYacTo BCTPEUAIOTCS BBICOKOHATPY)KCHHBIC
WCTOYHUKU JAaHHBIX WKW HHTEPQEICHl TOCTyNna K MUCTOYHUKAM JAHHBIX, JIJIS KOTOPBIX Jaxe cOop
JAHHBIX OJIHOM CTAHIIMEH MOXKET OBITh MPOOIEMON M MOTPEOYET CHUKCHHSI TIEPHOAMIHOCTH cOOpa,
T.. KadecTBa JaHHBIX. MeXaHuU3M pe3epBUPOBAHUS, KPOME pACHpPEEeHUs Harpy3KH MEXIy
CTaHIMSIMU TI0 OMMCAHHOMN BBIIIE CXEME MO3BOJIET CHATh JOMOJHUTEIBHYIO Harpy3Ky Ha UCTOYHUK
TAHHBIX U €ro UHTEeP(ENChl, TEM CaMbIM MTOBBICUB Ka4e€CTBO JAHHBIX.

+ IlpenoTBpailieHre HEKOTOPOTO OTIUYMS JAHHBIX Ha Pa3HbIX y3J1aX, CB3aHHOE C HECOBIAJEHUEM
MOMEHTOB BpPEMEHHU IPH HE3aBUCHMOM COOpE MaHHBIX OTACIBbHBIMU y3JaMU MyTEM TMOTyYeHUS
JaHHBIX Yy CTAHIMM C AaKTUBHBIM KOHTpoJuiepoM. B cucTremax BBICOKOM OTYETHOCTH C
pe3epBUPOBAHUEM JIOTKHO OBITh HCKIIOYEHO WIIA CBEICHO K MUHUMYMY PacXO>KJI€HUE B JIAHHBIX HA
Pa3HBIX CTAHIMIX, YTO TIOJpPa3yMEBaeT pealbHBIM COOp JJAaHHBIX OJHOW CTaHIUCH U
CUHXPOHU3AIMIO C ’TUMU JaHHBIMHU OCTaJIbHBIX CTAHIUH.

Hactpoiika pesepBupoBaHUsS HAYWHACTCA C JIOOABJICHHUS PE3EPBHBIX CTAHIIMA B CIUCOK CHCTEMHBIX
cranuuii OpenSCADA Ha Bxmagke "Ilogcucrema" moacuctemsl "Tpancmopts" (puc.13). [lanee Bes
KOH(HTrypanus pe3epBUPOBAHMs TPOU3BOAMTCS BO BKIaake '"PesepBupoBanume" mnoacucremsl "CoOop
naHHbIX" (puc.14).

#a G

QT Configurator of OpenSCADA: Station 1
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Puc. 13. Bknagka "l[loncucrema" noacuctemsl "TpancrnopTs'.
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QT Configurator of OpenSCADA: Station 1
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Puc. 14. Bxnaaka "Pe3zepBupoBanue" nojacuctemsl "Coop qaHHBIX".

3amaga OOCIy)XMBaHHMS MEXaHHU3Ma pPE3CPBUPOBAHUS 3aMyCKaeTcss BCETJa ©  HCIOJNHSACTCS C
MEPUOIMYHOCTHIO, YCTAHOBJICHHOW B COOTBETCTBYIOIIEM KOH(HUTypanlMoHHOM moje. PeanbHas pabota mo
OCYIIECTBIICHUIO PE3ePBUPOBAHUS OCYIIECTBISCTCS MPH HAIUYUHM XOTs Obl OJHOUM pe3epBHON CTaHIMU B
CIIMCKE CTAHIMHU U MPEIOIaraer:

« KoHTposib 3a coeMHEHHEM C BHEIIHUMM CTaHIMAMH. B mporecce KOHTPOJS OCYLIECTBISIOTCS
3aMpochl K yAAJIEHHBIM CTAHIUSAM 332 OOHOBJEHHEM HH(GOpMAIMM O HUX W TNPOBEPKE CBs3H. B
cllyyae IIOTE€PU CBSI3M CO CTaHIMEW IOBTOpP MOJKIIOYEHUS K HEH OCyLIeCTBISETCS uepes
MPOMEXYTOK BpPEMEHH, YKa3aHHBII B KOH(UIYpallMOHHOM TIOJI€ HHTEpBaja BPEMEHHU
BOCCTaHOBJIEHUsI coequHeHus. B mone "JKup" cranium orobpaxaercs TeKyllee COCTOsIHUE CBsi3u. B
nosie "Cu€rynk" MpeAcTaBIe€HO KOJIMYECTBO 3aIPOCOB, OCYLIECTBIEHHBIX K yNAJI€HHOM CTAaHLIMH,
WM K€ BpeMsl, OCTaBILEECs ISl OCYIIECTBIICHUS CIEAYIOLIEH MONBITKM COETUHEHUS C TIOTEPSIHHON
craHuuu. B mose "3anymieH" npuBOAMTCS TNEpPEYEHb AKTUBHBIX KOHTPOJUIEPOB Ha YAAIEHHOMN
CTaHLIMU C IPU3HAKOM JIOKAJIbHOTO MCIIOIHEHHUS.

- JlokampHOEe TUIAHMPOBAHHWE MHCIIOJIHEHUS  KOHTpOJulepoB B pesepe. llmanupoBanue
OCYILECTBISIETCS. B COOTBETCTBMM C YPOBHSMHU CTaHUUMH M NPEANOYTCHUSIMH HCIOJHEHUS
KOHTPOJLJIEPOB.

+ BbI30B (yHKIMHM CHHXPOHM3AallMM JAAHHBIX JUIS JIOKaJIbHBIX KOHTPOJUIEPOB, palOOTaloUIMX B
peXMME CHHXPOHM3alMM JaHHBIX U3 BHEUIHMX CTaHUMHA. B mpouecce BbI30Ba OCYLIECTBISIETCS
MOJArOTOBKA 3ampoca K JaHHBIM YAaJI€HHOM CTaHLUMHU [UId IapaMeTpoB B KOHTpOJUIEpE U
OTTAJIKMBAsCh OT BpPEMEHHW Ipouuioro 3ampoca. Ilo 3ampocy Bo3BpamiaroTCsi TOJBKO 3HAYEHUS
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MOAU(DUIIMPOBAHHBIX aTPUOYTOB U IOCJIENOBATENLHOCTh 3HAUEHHMH M3 apXuUBa B cily4ae IMOTEpU
HECKOJIbKHMX LIUKJIOB 3HAUECHH.

Jns KOHTpoNis 3a BpEMEHEM, 3aTpauyeHHBIM Ha BBIMOJHEHUE IMKJIA 33Ja4d  OOCITY)KHUBaHUS
pe3epBUPOBAHUS MPEAYCMOTPEHO ToJe craTyca. [Ipu mpubinmkeHun pearbHOr0 BPEMEHU BBINIOJHEHUS K
UKy 3a7a4d 0OCITY>)KMBaHUS PE3EPBUPOBAHUSA PEKOMEHIYETCS] YBEIUYUTh MEPUOTUYHOCTD HCIIOTHEHUS
3TOU 3agauu!

Jns xontposnepa mnoacucreMmbl "COop JaHHBIX" NPEIyCMOTPEHBI PEXHUMBI ACUMMETPUYHOTO U
CUMMETPUYHOTO PpEe3epPBUPOBAHUA. ACHMMETPUYHOE pEe3epBUPOBaHHE paboTaeT ¢ TOW KoHUryparuei
KOHTpOJUIepa YAaNEHHON CTaHIIMM, Kakas eCTb M He MbiTaeTcst e€ 0000marb. CUMMETPUYHBIN PeXuM
MOJIpa3yMeBaeT CHUHXPOHM3ALUI0 KOHQUIYpallud KOHTPOJUIEPOB CTaHIMM ¢ KOHUrypauuewl CTaHIUH
HAUBBICILIETO YPOBHS, a TAaK)Ke MPEANOoIaraeT BHECEHUE U3MEHEHHI B KOH(PUTYPAILIUIO BCEX KOHTPOJIEPOB
CTaHIMU MPU U3MEHEHUH €€ Ha OHOU U3 cTaHIMil. Ha 1aHHBI MOMEHT 3TOT PEXHUM HE peaan30oBaH!
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boicTpbii ctapt OpenSCADA

Otxkpsitas cucreMa OpenSCADA sBnsieTcst npeaesibHO MOAYIbHON, THOKON ¥ MHOTO(QYHKIIMOHATBHON
SCADA-cucremoii. Kak cnencrsue storo nepsoe 3HakoMcTBO ¢ OpenSCADA MoxeT ObITh JOCTaTOYHO
CJIOXHBIM MO0 MPUYMHE MaJbIX [IAHCOB COBMAJEHUS MPEABIAYIIETO ONbITA MOJIb30BATENS WU MOJTHOTO €To
OTCyTCTBHS, ¢ moaxonamMu padbotel B OpenSCADA. OqHako, B 3HAUUTEILHON CTETICHH 3TO TOJIBKO MEPBOE
BIIEYATIICHHUE, MOCKONBKY BCsi Momlb OpenSCADA oka3biBaeTCs Ha JAJ0OHU Y TOJIH30BATEINS, OT U300MITHS
KOTOPOW TMOJIb30BAaTENh MOXET PACTEpSThCS, U €My MOTYT MOHAJAOOUTHCS 3HAUUTEIbHBIC YCUIIUS IS
otrbopa (PyHKIMIA, HY)KHBIX B PEILIIEHUH €T0 33auu.

ITo aToii MpuuKHe U AJIs HAJISIAHOTO NpeacTaBieHus ooueit konuenuuu padorsl B OpenSCADA co3nan
JaHHBIN JTOKYMEHT. JJOKyMEHT B JOCTaTOYHO KPAaTKOW M HATrJISAHOW (popMe MpeacTaBiseT MyTh OT 3arrycKa
OpenSCADA 10 co3naHust 3JIEMEHTOB T0JIb30BATEILCKOTO MHTEpdeiica Ha pealbHbIX npuMepax. Kpome
TOTO, JOKYMEHT COJIEPKUT pa3zel C pelenTaMu 10 KOH(PHIYpaluH, peaju3alid W PEHICHHIO THIIOBBIX
3aJa4 M0JIb30BATEIS.

JIOKyMEHT HE COJEpP>KUT JETalIbHOIO OMNHMCAHUSA KOHLENIUH M TIyOOKOro MOTPYKEHUS B JIeTalu
OpenSCADA, a npenoctasisieT cchUikd Ha JoKyMeHTsl OpenSCADA, conepixaliye Takyro HH(OPMAIHIO.

Omnwucanne MOKyMEHTa BENETCS CHHXPOHHO C pealn3aleil NMpUMepoB Ha JEMOHCTPALMOHHOW Oa3e
nanabix  (BJI) OpenSCADA. CnenoBarenbHO, TIOJB30BaTellb JIOJDKEH TOJYYUTh JAUCTPUOYTHB
OpenSCADA c stoit B/I, 1u1st HarasAHOTO W3yYEHUs U OIPOOOBAHUS TIPUMEPOB.
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1. TepMuHBbI, onipeaeeHUss 1 A00peBUATYPbI

APM (a60peBuatypa) - ABToMmMaTu3upoBaHHoe PaGouee Mecto. OOBIYHO mpencTaBiseT U3 ceds
CUCTEMHBIN OJIOK BBIYMCIIUTEIBHON CHUCTEMBI, JUCIUIEH, MAHUITYJIATOP «MbILIbY» MHOTAA C KJIaBUATYpOU, U
npyroe mnepudepuitHoe 000pynOBaHHE, KOTOPOE CIY)KUT JUIsl BU3YaJbHOTO IPEACTaBICHUS JaHHBIX
TEXHOJIOTMYECKOT0 MPOLECCa, @ TAKXKE BbIAAYN YIPABIIONMX Bo3acicTBui Ha TII.

BbJsioknpoBKka (TepMHH) — yCIIOBHAs TPaHHIIa TEXHOJIOTHYECKOT0 MapaMeTpa, 1o Mpeo10JICHUI0 KOTOPOit
BBITIOJIHSIOTCSL TIPEIYCTAHOBJICHHBIE aJITOPUTMOM JIEUCTBHSI 1O MPEAOTBPAIICHUIO aBapuu. B HEKOTOpbIX
pexumax TII (myck) B COOTBETCTBHM C PETIAMEHTOM MOXET OBITh HEOOXOIUMO OTKIIOUCHHUE OJIOKHPOBKH
(mebnokupoBaHue).

Jle6ji0KkupoBaHMe (TEPMHUH) — TPOIIECC OTKIIOYCHHUSI OJIOKMPOBKU Ha Bpems pabotel TII B pexumax,
JUISL KOTOPBIX B perjlaMeHTe NpeaycMOTpeHa JaHHas omnepanus. BHumanue, nebmoxkupoBaHue
TEXHOJOTMYECKMX MapaMeTpOB SBISIETCA CTPOTO OTYETHOM OINEpalredl W JIOJHDKHO IMPOU3BOIUTCS
ONEPATUBHBIM MIEPCOHATIOM B COOTBETCTBYIOLIEM MOPSIJIKE.

KButanusi (TepMUH) — Tpoliecc MOATBEPKACHHS (akTa TOTO, YTO OMEpPATHBHBIA MEpCOHAT O0OpaTHUi
BHMMaHHE Ha HapymeHue B padore TII. OObIYHO ATOT MpoOIECC MOApa3yMEBaET MPUHITHE MEP ONEPaTOPOM
JUTSL yCTpAHEHUS HAPYILIEHUSI U Ha’KaTHUE COOTBETCTBYIONICH KHOMKH JIJIsl MPEKPAIleHUs] CUTHATTU3AIUH.

IIVIK (a60peBuarypa) — [Ipombimmenusiii Jloruueckuit  KouTposiep. MukpomnpoiieccopHoe
AIIEKTPOHHOE YCTPONCTBO, HA KOTOPOE uepe3 YCTpoicTBo compsikeHus ¢ o0bekToM (YCO) cobuparores
CUTHAJIBI TeXHOJoruueckux napameTpos. [TJIK BbImonHAET (yHKIUIO HETIOCPEACTBEHHOTO cOopa IaHHbIX,
ux 00pabOTKy M BblJa4yy YIPaBISIOMIMX BO3ACHCTBUN MOCPEACTBOM aJFOPUTMOB aBTOMATUYECKOTO
perynupoBanus. Kpome toro IIJIK mpenocraBnsier nannble qis Busyanusanuu TII, a taxke momydaer
JAaHHBIC PYYHOI'0 BMCHIATCIILCTBA OIICpaTopa OT CUCTEMBI BEPXHCETO YPOBHA.

Curnanm3anusi (TEpMHH) — TIpPOLIECC YBEJOMIJIEHUS OINEPATUBHOIO IE€pCOHAla O HApYIIEHUU
TEXHOJIOTMYECKOr0 Ipoliecca WiIu paboThl 000pynoBaHus aBToMaru3anuu. CrocoObl CUTHATU3AUU MOTYT
OBITh pa3IMYHBIX THIIOB BO3JCHCTBUS HA OpraHbl YyBCTB 4YEJIOBEKA C LIEJIbI0 NPUBJICUCHHUsS BHUMAHUS.
Yacro npeaycMaTpUBarOTCs CAEAYIOLUINE TUIIBI CUTHAJIN3AINN:

- Csemosas cuenanuzayusi — OOBIYHO OCYILECTBIIAETCS IOCPEACTBOM CMEHBI L[BETa Ipa)uuecKoro
00beKTa (MHUraHHEM) Uil BO3SHHMKAIOLIMX COOBITHMM M YCTAaHOBKOW CTATHMUHBIX aBapHMHBIX 1IBETOB
(KpacHBII U KENTHIN) UIsl CKBUTUPOBAHHBIX COOBITUH.

 38yKosas — OCYUIECTBISIETCS Bblayel 3BYKOBOI'O CUTHAJIa B MOMEHT BO3HHUKHOBEHHS COOBITHS.
Tunm 3ByKOBOTO CHUTHajga MOXET OBITh KaK MOHOTOHHBIM, TaK M CHHTE3MPOBAHHBIM pEUYEBHIM
coob1ieHueM ¢ nHpopmanmen o HapyueHUH.

TII (a60peBuatypa) - Texnonoruueckuii IIponecc. Bech koMIiekc TeXHOIOTMUECKOT0 000pY0BAHUS
IIPOM3BOJCTBEHHOIO IIpoLEcca.

YCO (abopeBuarypa) — YcrpoiictBo Comnpsikxenust ¢ OobpexToM. Psan ycrporicts mnm moayneit [VIK, x
KOTOPBIM  HEMOCPEJICTBEHHO TMOAKIIOYAIOTCA CUTHaibl ¢ jgaruyukoB TII s mocriemyroiero
npeoOpa3oBaHUs U3 aHAJIOTOBOTO B IU(poBoi BUI 1 00paTHO. [Ipeobpa3oBaHue OCYIIECTBIISIETCS C IEITIO
nocneayromeil 00padoTku 3HaUeHUH TexHoIoTHuYeckux mapameTpoB B [1JIK.

YceraBka curHanuzanuu (TepMHMH) - YCJIOBHAas IpaHULA 3HAYEHHUS] TEXHOJIOTMYECKOTO MapaMeTpa,
IpeosI0JIeHNEe KOTOPOM cunTaeTrcs HeWTaTHOW curyauueil. OObIYHO NHpeaycMaTpHBarOTCs CIIEAYHOIINE
I'paHULBL:

«  Bepxuasa u nuoicnas asaputinvie epanuybl — IPAHULBI aBAPUHHBIX 3HAUYEHHH TEXHOJIOIMYECKOIO
napaMmerpa.

Bepxuas u Hudchas npedynpeoumenbHule 2panuybl — TPAHUIBI IPEAYIPEKACHUS, periiaMEeHTHbIE
I'PaHMIIbI, O BBIXO/I€ TEXHOJIOIMYECKOI0 TapameTpa 3a pabouuii 1uamnas3oH.

« Omkas - IpU3HAK BBIXOJA 3HAYEHMs MapaMeTpa 3a anmapaTHble TPaHMIIbI TEXHOJIOTMYECKOTO
obopynoBaHus. OObIYHO XapaKTepu3yeT OTKa3 JaTyhka, OOpbIB KaHajla CBS3M C JAATYMKOM MWIIH
TJIK.

SCADA (a60peBuatypa-an.) - Supervisory Control And Data Acquisition (Jlucmeruepckas cucrema
yrpaBieHus U cOopa AaHHBIX). [IporpamMmmHoe obecriedeHre, BBITIONHSIONIEe KOMILUIEKC 3a1ad 1mo cOopy

BbicTpbin ctapt OpenSCADA 118



nanHpix TII, ux apxuBHpOBaHME W IPEICTABICHME, a TAKXKE BblJAdy YIPABIAIOLMUX BO3JEHCTBUN
OIIEpaTOPOM B PYYHOM PEXUME.
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2. YCTaHOBKA M 3aIYCK

YcranoBky auctpuOytuBa OpenSCADA MOXHO OCyIIecTBUTH IByMs criocobamu. IlepBbiit 1 nmpocToit
CIoco0 - 3TO MOJIYYUTh FOTOBBIE MAaKeThI JUIsl ucnoiabzyemoro auctpudyrusa OC Linux. Bropoii - coOpatb
cucremy OpenSCADA u3 HCXOAHBIX TEKCTOB. B menom mporenypa yCTaHOBKM CHJIBHO 3aBUCHT OT
UCToNb3yeMoro nuctpuOyruBa Linux u wucuepmnbiBaromie €€ omucarb B JaHHOM PYKOBOJCTBE HE
npezcraBisiercss Bo3MoxHbIM! [1o3ToMy MOXeT NOHaJ0OUTBHCS TIIIyOOKOE€ 3HAKOMCTBO C MEXaHHM3MaMHU
ycraHoBkH [10 BeIOpanHOTrO AMCTpUOyTHBA Linux B €ro J0KyMeHTalNu.

B cimydae OTCyTCTBUS y NOJB30BaTeNsl JOCTATOYHO TNIYOOKMX 3HAHUW M YMEHUH B BBIOPAaHHOM
quctpuOytuBe Linux, HAcCTOATENBHO PEKOMEHAyeTCs BbIOMpaTh AUCTPUOYTHB Linux mo KpuTepuio
Hanuuus ans Hero maketoB cucteMbl OpenSCADA B peno3uropusx AUCTpUOYTHBA, YTO MO3BOJIUT M
rapaHTUpyeT MPOCTEHIIYIO U 0e3MpOOIEMHYIO YCTaHOBKY!

Ecnu y nonb3oBartens BbI3bIBAaET 3aTpyJHEHUE ycTaHOBKA HE TOiIbKO OpenSCADA, HOo u nuctpulyTuBa
Linux, To Ha mepBoe BpeMs OH MOXET BOCHOJB30BaThCs ' KUBBIM" aucTpuOyTHBOM Linux, ¢
YCTAHOBJICHHOM M TOTOBOM JuIst paboThl U m3yudeHust aemoHcrpauueit OpenSCADA. Ha naHHbIi MOMEHT
noctynHbl "xuBble" cOopku Ha ocHoBe nuctpubytuBa ALTLinux B Buge CD u Flash-o6pa3oB no ccbuike:
ftp://ftp.oscada.org/OpenSCADA/Live .

2.1. YcranoBka OpenSCADA u3 roroBbIX NaKeTOB

VYcranoBka OpenSCADA 13 roTOBBIX IMAKETOB, B CBOIO OYEPEIb, MOXKET OCYILECTBIATHCS IBYMS
metoxamu. [lepBbiif - mpocreimuii, koraa maketsl OpenSCADA yxe TpUCYTCTBYIOT B OUIIMATBHBIX HITH
JIONIOJIHUTENbHBIX PENO3UTOpUSX Hcnosibdyemoro auctpuOyruBa OC Linux, M ycTaHoOBKa HMX - BONpPOC
3aIycKa THIWYHON MPOTpaMMBbl YIIPaBICHHS MaKeTaMu JUCTPHOYTUBA C MOCIEAYIOIINM BEIOOPOM IAKETOB
OpenSCADA. Bropoit nonpazymesaet noinydeHnue naketoB OpenSCADA n yCcTaHOBKY UX BPYYHYIO.

Ha pnauneiii MomenT mnakersl cucteMbl OpenSCADA MOXHO BCTPETHTH B PEMO3UTOPUSAX TaKHX
muctpuOyTuBoB OC Linux: ALTLinux u auctpuOyTHBax, OCHOBaHHBIX Ha MakeTHOW Oa3e Fedora.

[TpoBeputh Ha Haymune naketoB OpenSCADA B perno3uTopusx UCIOIb3yeMOro TucTpudyTuBa Linux, a
take 3arpysuTh naketsl OpenSCADA st pydyHOM YyCTaHOBKM MOXKHO Ha CTpPaHMLE 3arpy3Ku

odpunmansHoro caiita OpenSCADA (http://oscada.org/ru/zagruzka).

Onucanne YCTaHOBKM W3 PEMO3UTOPHs BBIOpAaHHOrO AUCTpuOyTHMBa Linux MmpomycTUM M OTOLUIEM
YUTaTeNs K JOKYMEHTAIlMH COOTBETCTBYIOLIETO NUCTPUOYTHBA.

Jns pydnoit ycranoBku naketoB OpenSCADA 3arpy3um ux U3 opuUUIMaIBHOrO caifTa WM JAPYroro
MCTOYHMKA. 3arpy3uTh MOKHO Ha0Op MaKETOB JIBYX TUIIOB.

ITepBblil THI IpeicTaBlIeH HAOOPOM U3 YETHIPEX MMAKETOB:
- openscada - maker co BceMu (aiziamu, Hy>kHbIMU 1151 3anrycka OpenSCADA B noiHOM 00bEMe,
BKJIIOYasi BCE MOJYJIN;
- openscada-demo - (¢aiinel gemoHcTpanMoHHoM bBJl ¢ koHdurypammen ans  3amycka
J€MOHCTPALINN;
- openscada-doc - Bca nokymenTanus Ha cuctremy OpenSCADA;
- openscada-devel - makeTsl pa3pabOTKH, JUIsI OTACTHHOTO CO3JAHHUS MOMAYJIEH K CHCTEME
OpenSCADA.

Bropoii Tun npescraBieH HAOOPOM U3 MOPSAIKA COpOKa MaKeTOB ¢ BbleneHueM moayneidr OpenSCADA
B OTJICJIbHBIEC MAKETHI:
- openscada - conepxut a1po OpenSCADA, 0a30Byt0 KOHGUTypalHio 1 3amyckaronue Gpaiis;
- openscada-DB.* - moxgynu noncucrems! "B1";
- openscada-DAQ.* - moxynu nmoacuctemsl "COOp TaHHBIX";
- openscada-Archive.* - Moxgynu noacucremsl "Apxusbl'";
- openscada-Transport.* - moxynu noacucrems "' TpancnopTsr”;
- openscada-Protocol.* - moxynu noacucrems! " TpaHCIOPTHBIE TPOTOKOJIBI'";
- openscada-UL* - monynu noncuctemsl "llonb3oBaTtensckue naTepdencor';
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- openscada-Special.* - mogynu noacuctems! "CrenuanbHbie";

- openscada-demo - (aiinel ngemoHcTpanmoHHOM BJl ¢ koHburypammen ans  3amycka
JI€MOHCTPALINN;

« openscada-doc - Bcsa nokymenTanus Ha cuctemy OpenSCADA;

- openscada-devel - makerbl pa3pabOTKH, IJs OTAEIBLHOTO CO3JaHUST MOAYJIEH K CHCTEME
OpenSCADA;

- openscada-plc - BUPTYaJIbHBIN IAKET, COAEPKAIIUN 3aBUCUMOCTH, ISl YCTAHOBKHM THUIIOBOM
koHpurypamuun OpenSCADA kak TTJIK;

- openscada-server - BUPTYyaJbHbIH MAKET, COAEPKALUI 3aBUCUMOCTH, JUIsl YCTAHOBKH THIIOBOM
koH¢uryparuu OpenSCADA kak SCADA-cepBep;

- openscada-visStation - BUPTyaJbHBII NakKeT, CoAEpXkKallMi 3aBUCUMOCTH, ISl YCTaHOBKH
tunoBoit koHpurypamuu OpenSCADA kak BusyanbHass SCADA-cTaHmus.

ITepBbIii THI Habopa MAaKEeTOB MpeJHa3HAYeH JUIsl POCTON-PYYHON YCTaHOBKH, MOCKOJIBKY COAEPIKUT
TOJILKO YEThIpe MakeTa. BTopoil Tun nmpeaHasHayeH AJisl MOMELICHUs B Peo3uTOpHid AucTpubyTnBa Linux
U TIOCJIENYIOIIEH YCTAHOBKHM MX C MOMOIIBIO ITAKETHOTO MEHEIKEPA, OCYIIECTBISIOMETO aBTOMATHYECKOE
paspernieHue 3aBucuMocTeil. BTopoil Tun Habopa MakeToB MO3BOJSET YCTAHOBUTH TOJBKO HY)KHBIE
komroHeHTl OpenSCADA, TeM caMblM ONTUMH3UpYS paboduee OKpY)KEHHE, HYero He II03BOJIIET
OCYILIECTBUTh HA0Op MAaKETOB IEPBOrO TUIIA.

[Ipu ycTaHoBKe W3 peno3uTOpHUs BBHIOMpaeM TOJbKO makeT "openscada-demo". Bcé€ ocranbpHOE, B
COOTBETCTBHUH C 3aBHCUMOCTSAMH, Oy/IeT BEIOPAHO U YCTAHOBJIEHO aBTOMATHYECKH.

Pyunyto ycranoBky RPM-makeToB mepBOro Tuma MOKHO OCYIIECTBUTh KOMaHAOW, MpPEIBAPUTEIHHO
CMEHHUB pabouyI0 TUPEKTOPHUIO HA JUPEKTOPHIO C IMAKETaMHU:

# rpm -i openscada-demo-0.6.4.1-alt2.1586.rpm openscada-0.6.4.1-alt2.1586.rpm

Pyunyio ycranoBky DEB-makeTroB mepBoro Tuma MOXHO OCYIIECTBUTH KOMAaHJIOH, MpeIBapUTENbHO
CMEHUB pabOuyr0 JTUPEKTOPHUIO HA TUPEKTOPHIO C TTAaKETaMHU:

# dpkg -i openscada-demo 0.6.4.1-2 all.deb openscada 0.6.4.1-2 1386.deb

B nponecce BLINMOJIHCHHUA MOI'YT BO3HUKHYTH OH_II/IGKI/I, CBA3aHHBIC C Hey,[IOBHeTBOpéHHBIMI/I
3aBUCUMOCTSIMH. [Ipu pydHON yCTaHOBKE M3 MAKETOB yIOBJIETBOPSITH MX MPHUUIETCS B pyYHYIO, MOJOOHO
ycranoBke makeTtoB OpenSCADA, wnm depe3 MeHeKep NakeToB aucTtpuOyruBa Linux. JleranbHee
O3HaKOMHUTBCA C mpomeccoM ycraHoBkd I[IO B RPM-makerax moxHO 1o ccbuike: http://skif.bas-

net.by/bsuir/admin/node5 1.html.

2.2. YcTaHOBKA U3 HCXOAHBIX TEKCTOB

Ecnu HeT Bo3MOXXHOCTH TTONTY4YUTh TOTOBBIE makeThl OpenSCADA 11 BBIOpaHHOTO JUCTPUOYTHBA, TO
ocraéres Tonbko BapuaHT cOoopku OpenSCADA u3 ucxomusix tekctoB. IIponecc c6opku OpenSCADA
JIETATbHO OINMHUCaH B PYKOBOJCTBE MO cchuike http://wiki.oscada.org/Doc/Sborkalzlsxodnikov. Omnaxo
HY)KHO HMMETh B BHIY, 4To ecid Bam ymamock cobpath OpenSCADA u3 MCXOAHBIX TEKCTOB, TO A3TO
pykoBojacTBO He uisi Bac m Bei, ckopee Bcero, MOXXET€ JIETKO OCBOUTH 0a30BYIO JIOKYMEHTAIIUIO

OpenSCADA (http://wiki.oscada.org/Doc/OpisanieProgrammy).

JanHblil pa3gen HpUBEAEH 3/1€Ch TOJBKO Ui IOJHOTHI M LEIOCTHOCTH PAacCMOTPEHHUs BOIIPOCa,
MOCKOJIbKY TpeOOoBaHKE KBAM(UKALIMOHHOTO YPOBHS MOJIB30BATEINS VISl 3TOTO pa3jiesia 3HAYUTEIbHO BBIIIE
YPOBHSI IOKYMEHTA B 11€JI0M!

3. llepBuuHasi KOHPUTYPALUA U 3aIYCK

ITocne xoppextHOi ycraHOoBKH OpenSCADA ¢ nemonctpanuoHHOW b/l HHMKakoil npenBapuUTENbHON
HacTpoiiku He TpeOyercsa. Eciu Hy)KHO BBINOJIHUTH 0COOYIO HACTPOIKYy, KOTOpas OTIM4YaeTcsi OT 0a30BOii,
TO  BOCIOJB3YHTECh  JOKyMEHTOM  omucanuss  mnporpammbl  OpenSCADA  mo CCBUIKE:

http://wiki.oscada.org/Doc/OpisanieProgrammy?v=140s#h827-1.
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Buaumanue! Jlemonctparus OpenSCADA Ha ocHOBe AeMOHCTpanimoHHO#M bJ] 3To He TO ke, 4TO 0OBIYHO
MPEIOCTaBISAIOT KoMMepueckue mnpousBoautenu 110 ¢ menpio mpoaeMOHCTpUPOBATH BO3MOKHOCTH, HO
WCKIIIOYUTh WU YCJIOKHHUTh HOPMAIbHYIO paboTy myTéM orpannueHus Qyukmuii. JlemoHcTpamms
OpenSCADA »T0 mnonHO-QYHKIMOHANbHAST CUCTEMa, MPEAOCTaBIAIONIas MPUMEPhl peaau3aluu U
HACTPOUKHU pazNuyHbIX KoMmMmoHeHTOoB. Ha ocHoBe memonctpanmonHoit b/ OpenSCADA MoXHO Jerko
CO371aBaTh COOCTBEHHBIC MIPOEKTHI, UCIIOJIb3Ys MPEIOCTABICHHBIC HAPAOOTKH.

3anyctuth Ha ucnojgHeHue OpenSCADA ¢ nemoHcTpaunoHHOW BJl MOXKHO U3 MEHIO OKpPY)KEHUS
pabouero croma B pasumene "I'padpuka", myHkT "Jlemonctpamus otkpeiToii SCADA cuctembr" ¢
XapakTepHOi MKOHKOI (puc.3.1).
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Puc. 3.1. [lyHKT MeHIO OKpykeHHs1 pabodero cToia st 3amycka qemorcTpanun OpenSCADA.

vy vy vy ¥ Yy vy Y ¥ v wviwmv

3aHyCK TAKXKXC MOXHO OCYHICCTBUTL U3 KOHCOJIN KOMaH/I0M:

# openscada demo

[Tocne 3amycka monmy4MM OKHO Tpaduueckoro koH¢puryparopa cucrembl OpenSCADA - QTCfg
(puc.3.2) ¢ OTKpBITOM KOpHEBOM cTpanmiei. J[eMoncTpanronnas b/l criennanbHO HACTpoeHa Tak, YTO ObI
NEepBbIM TPH 3alyCKe MOSABISUIOCH OKHO KoH(puryparopa. B panmbpHeilieM MOXXHO OTKPBITH OKHO
pa3palboTku rpaduyeckux HMHTEp(EHCOB MOJIB30BATENs, a TAKXKE 3aIyCTHUTh MPOEKT I0JIb30BATEIBCKOTO
uHTepdeiica Ha UCIIOTHEHUE.
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Puc. 3.2. OpenSCADA xonduryparop - QTCfg, kopHeBas cTpaHHLa.

Kounguryparop OpenSCADA sBnsieTcsi OCHOBHBIM H JIOCTaTOYHBIM CPEIACTBOM JUIsi KOH(HTyparuu
m000ro KoMmnoHeHTa cuctembl. Kak u MmHorue kommnoHeHTsl OpenSCADA, koHpuUrypaTop peaan3oBaH B
Buge moayns. Kpome xonduryparopa QTCfg moryr ObITH JAOCTYNHBI JApyrHe KOH(UIYpaTOpHl,
BBIMIOJIHSAIONIME Te ke (YHKIUU, HO peaJu30BaHHblE Ha OCHOBE JpYrux TexHojorusx. Hampumep,
TakoBbIMU siBIIsItOTCS Web-konduryparoper: WebCfg u WebCfgD.

Bce neiictBus B nanpHeimemM Mbl OyZieM paccMaTpuBaTh TOJIBKO B KoHuryparope QTCfg, xoTs Bce ux
MO’KHO Oy/I€T BBIIIOJHUTB U B IPYTUX KOH(UTYypaTOpax.

CtpykTypy wuHTepdeiica OkKHa KOH(pUTrypaTopa MOXHO JIE€TaJbHO pacCMOTPETh IO  CCBHUIKE
http://wiki.oscada.org/Doc/QTCfg. JIns Hac ke celiyac 0Oojiee BaKHO PACCMOTPETh BCE JOCTYIIHBIE
unrepdeiicel  OpenSCADA, mnostomy HaXMEM MpEINOCIEIHIO, C BepXy, HKOHKY Ha IaHelu
UHCTpyMeHTOB. llocie HakaTust Ha 3Ty HKOHKY OTKPOETCS OKHO pPa3pabOTKH II0JIb30BaTENIbCKOIO
uHTepdeiica (puc.3.3).
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Puc. 3.3. OxHO pa3paboTKH M0JIb30BATEILCKOTO HHTEpdeEiica.

A

Hanee moxem 3amyctuth npoekT "AGLKS" Ha ucrmomnenue. i 3TOro BeIOMpaeM €ro B TEpeUHE
MPOEKTOB W 3allyckaeM MyTEM HakaTus Ha MEPBYIO clieBa MKOHKY Ha MaHEIM HHCTPYMEHTOB WM B
KOHTEKCTHOM MEHI0. B pe3ynbpTaTe mony4uM OKHO MOJIh30BaTeNbCKOro nHTepdetica (puc.3.4).
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[TocTpoeHne W UCIONHEHHE IOJIb30BAaTENBCKUX HHTEepdeiicoB ocymecTBisercss momyneM "Vision"
noncuctemsl "llonb3oBarensckue untepdeiics". Kpome 3Toro Moayns Moryt ObITh JOCTYIHBI HHBIE
moayu Busyannsauuu. Hanpumep, OpenSCADA mpenocrasnser Moaynb WebVision, KOTOpBIH O3BOJISET
WCIIOJIHATh TIPOEKTHI, paHee paszpaboraHHbie B wuHTepdeiice momyms "Vision", mocpeactBom Web-
TEXHOJOTUM M crangapTHoro Web-Opay3epa. Bce aeilicTBust B janbpHeimeM Mbl OyJeM paccMaTpuBaTh
TOJILKO B HTEpdeiice momyns "Vision".
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Puc. 3.4. OxHo nonk3oBatenbckoro uatepdeiica mpoekra "AGLKS".

Taxum o6pazom Ml 3anmycTuiu gemoHcTpanuio OpenSCADA 1 03HaKOMHIIUCH ¢ OCHOBHBIM HabOpOM
MHCTpYMEHTOB. B nampHeiimem Oyaem uX ucmonb3oBaTh s koHpurypauuun OpenSCADA, co3manus
3aay cOopa JTaHHBIX, OOBS3KM COOpPAaHHBIX JAHHBIX, C IEJIbI0 UX OOpaOOTKM W BBIAAYM BO3JICUCTBHI, a
TaKXkKe U1 CO3JaHMs MOJb30BATENbCKOr0 HMHTep(delica BU3yalM3aluu TOJYYEHHBIX IaHHBIX M BbIJAUd
YOPaBIAIOLIIMX BO3ICHUCTBUM.

3akpoeM okHO ucnonHeHus npoekTa "AGLKS" u okHO pa3paboTKH MOJIb30BaTENBCKOr0 MHTEpdeiica
JUI IOATOTOBKU K U3YyUYEHHIO CIETYIOIUX Pa3/IeoB.

Beco npouecc konpurypaunu SCADA-cucTeMbl 175 BBINOTHEHUS (PYHKUIUNA BEPXHErO YPOBHS MOKHO
YCIIOBHO pa3/JeJIUTh Ha JIBa dTana:
« Kondwurypanus HCTOYHUKOB MaHHBIX W co3fgaHue 0as3pl naHHbiX (BJl) mapamerpoB sTHxX
HCTOYHHUKOB.
« @opMupoBaHHE BHU3YaJTbHOTO TmpenacTaBieHUs MaHHbIX TII myrém cosmanms wuHTEpdeiica
orepaTopa B BHJI€ MHEMOCXEM, TPyl IpaduKoB, TPYIT KOHTYPOB, TOKYMEHTOB H T.J.
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4. Pa6oTa ¢ HICTOYHUKAMH JAHHBIX

OcHoBHolt ynkiuen moboir SCADA-cucTemsbl sBisieTcss padoTa ¢ UCTOYHUKAMU JJAaHHBIX, & UMEHHO
omnpoc mnporpamMmmupyembix Jorudeckux koHTposuiepoB (ITJIK) m mpocteix momynerr YCO. [leranpHee
O3HAKOMHUTBCA C 3THM BONPOCOM MOXHO B gokymeHTe "COop manHbix B OpenSCADA" mo ccbuike:
http://wiki.oscada.org/Doc/DAQ.

[Tonnepxka TOro WM MHOTO MCTOYHHUKA JAHHBIX 3aBUCUT OT mporokoia wiu API, mo koropomy
UCTOYHUK CBOM JaHHBIE MPEAOCTABISACT, W Hamuuus g npotokona/API monmyns moacuctemsl "COop
nanHbix" B OpenSCADA. O6muit nepeyenb Moaynen nojacuctemsl "COop naHHBIX" U TOKYMEHTALUIO T10
HUM MOYKHO TOJIY4UTh 10 cchlike http://wiki.oscada.org/Doc?v=rrl#h79-4 B cooTBETCTBYIOIIEM pa3iere.

[TonydyeHHsie W3 UWCTOYHUKOB JAHHBIE B TIOCJIEJICTBUU AapXUBHPYIOTCA, 0OOpabaThIBalOTCS W
WCIIOJIB3YIOTCS JUIsl BU3YaJIbHOTO MpejicTaBieHus oneparopy TII.

4.1. Onpoc nannbix annapara TII

B kauectBe mnpumepa pacCMOTpPUM U CO3AaJUM OIPOC JAHHBIX JUISL ammapara BO3AYLIHOIO
xonoaunbHuKa. JleMoHnctpaunonHas b/l comepxutr momens peanpHoro BpeMenu TII xommpeccopHoi
CTaHIIMMU U3 IIECTH KOMIIPECCOPOB. /[aHHBIE /IS IBYX anmapaToB BO3MYIIHBIX X0JoauiabHUKOB "AT101 1"
u "AT101 2" xomnpeccopnoii ctanuuu "KM101" noctynusl o npotokosry ModBus/TCP Ha nopty 10502.

Ms1 coznaauM KoHTposuiep onpoca 1o nmpoTokosry ModBUS/TCP u moixyyum 3TH aHHBIE, TEM CaMbIM
(dakTUYeCKH pealn30BaB 3aJady OIMpOCa PEANbHBIX JAaHHBIX, MOCKOJBKY OT HACTOSIIETO BHEIIHETO
YCTPOMCTBA Halla KOHPUTypalus OyAeT OTIMYAThCS aJ[pecoM 3TOTO YCTPOWCTBA U aapecaMu PErrucTpPOB
ModBUS.

s onpoca nauubix 1o mnpotokony ModBUS/TCP B OpenSCADA mnpucyrctByer Moy "ModBUS"
noscuctemsl "COop nanHbIx". [y 1o0aBiIeHNsI HOBOTO KOHTPOJLIEpa OTKPOEM B KOH(PUTypaTOpe CTPaHUILY
monyns "ModBUS" ("Hemo cranuusa"->"Coop npanHbIX"->"Moayns"->"ModBUS") u B KOHTEKCTHOM
meHro myHkTa "ModBUS" maxwmém "J{oGasuts" (puc.4.1.1).

BbicTpbin ctapt OpenSCADA 126


http://wiki.oscada.org/Doc?v=rrl#h79-4
http://wiki.oscada.org/Doc/DAQ

f."..‘ [n]

OpenSCADA QTCHg: Oemo cTaHuHA

®aiin FPeaakTMpoBEaHWE

Bua

8B OCOO M= ) o

MNomowe QTStarter

HMma

=

I:—Ji JeMo cTaEHUMWA

g
i BEazkl AaHHeIx

E& BEezonacHocTe

]

© ¥ TpaHcnopTh

o-8-8-8-8

J Chop AaHHEIx
E] Mogyns:

B ModBUS

- testTCP
- testRTU
DCON knueHT

- -

FH--[ ] Apxuew
- §d CreunantHeie

- lgld TPEHNoOpTHEIE NpoTOKONkl

" Wnwa WcToMHWE OB A3HH

« SHMP knueHT i_- OobAenTe
- ObopyaceaHue| s
- BRouHLIE Buuue P LAS E ctrl+D
T ¥erpolicrea ACK & Bripezatk znemMeHdT Cirl 4
R CBop aaHHY
- OPC UA KonuvpoeaTe 3neMeHT Ctrl+C
" 3ByK0BaA KapTs L | BcTaewTe 3neMeHT CErlH

- Norvdeckil ype
» BEMWCNWMTENE HE
- CBop AaHHBIX STEMENs—
- Diamend nnate cBopa
[+ BuEanorara wabmonas:

s
El MontzoeaTenekcke HHTapR S

200 28

Moayne: ModBus

KoHTponnepel MoMowe |

KoHTponnepe!

testTCP
testRTU

a Jarpy=1Te M3 B

u CoxpaHwTe B B Ctrl+5

@ OBHOBWTE 3NEMEHTE AEDEESE

[

]

HawaTe anA AGEEHHEHHH HOEQro aneMeHTa,

B raman

Puc. 4.1.1. Jlo6aBnenue kontposuiepa B moayie "ModBUS" nmoacucremsr "Coop naHHBIX".

B pesynabrare mosBuTCS OKHO auainora (puc.4.1.2) ¢ mpemioXeHHeM BBECTH HUIACHTU(PUKATOP M MM
HOBOTO KOHTposuiepa. Unentudukaropsr moobbrx 00bekToB B OpenSCADA orpannuensl pazmepoMm B 20
CHUMBOJIOB U UX PEKOMEHJyeTCsl BBOJUTH CHMBOJIAMHU aHTJMicKoro andasura u mudpamu. Kpome srtoro,
HAaYMHATh UICHTU(PUKATOP KEIATEIbHO C OYKBBI. DTO CBSA3aHO C T€M, YTO HIACHTU(PHUKATOP B MOCIEICTBUN
MOJXET HCIoNb30BaThesd B ckpunrtax. Vmena o6bekroB OpenSCADA orpanuuensl pazmepom B 50
CHUMBOJIOB M MOTYT BBOJUTHCS JIIOOBIMH CHMBOJIaMH. MIMeHa OOBIYHO MCHOJIB3YIOTCS ISl OTOOpasKEeHHUS.
Ecnun mone MMeHM OCTaBUTh IyCThIM, TO BMECTO HEro i OTOOpakeHus OylIeT MCHOJIb30BAThCA
unentudukarop. Beeaém unentuduxarop "KM101" u ums "KM 101".
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Puc. 4.1.2. lnanor qyist ykazaHus UIeHTA(DHUKATOpAa U UIMEHH HOBOTO OOBEKTA.

[Tocne monTBEp X ACHUS Y HAC MOSIBUTCS 00BEKT HOBOTO KOHTpOJUIepa. Beibepem ero B KoHpUTypaTope u
MO3HaKOMHUMcs ¢ HacTpoiikamu (puc.4.1.3).
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Puc. 4.1.3. I'naBHas Bki1aaKa HaCTPOHKH 00BbeKTa KOHTpoJiepa Moyt ModBUS.

Hactpoiiku 00bekTa KOHTpoJUIepa, KaK MPaBUIo, CIEU(PUUHBI AJIs1 pa3HBIX TUIIOB UCTOYHUKOB JaHHBIX
Y TIPOTOKOJIOB. JleTanbHO 03HAKOMUTHCS C HaCTpoKaMu 00bekTa KoHTposuiepa Moayins "ModBUS" moxHO

o cchuIke http://wiki.oscada.org/Doc/ModBus?v=16m6#h592-14. MsI ke paccCMOTpPHM OOIIHEe HACTPOMKHU
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00BbeKTa KOHTpOJIepa U KII0UeBbIe HACTpOorKH i1t Moayis "ModBUS".

C momomipio cTpaHUIBl 00beKTa KOHTpoiiepa B pasznene "CocTosHHE" MOXHO B HEPBYIO OYEpelb
OLIEHUTh TEKYIIEEe COCTOSHUE OOBEKTa KOHTPOJUIEpA M PEAJbHOE COCTOSHUE CBA3M C (U3NYECKUM
KOHTPOJIEPOM, a TaK)XXe OMEPaTUBHO €ro MeHATh. Tak, nose "Craryc" coaepKUT KO OMUOKH U TEKCTOBOE
OIIMCAHUE TEKYIIETO COCTOSHHS CBSA3U C KOHTPOJUIEPOM, B HAIIEM ClIydae 00BEKT KOHTPOJUIEPA BBIKIIIOYEH.
Msbl ero MoXxeM BKIIOYMTH W 3allyCTUTh, YCTAHOBMB (DJIQXKKM HAIIPOTHB COOTBETCTBYIOIIMX IOJEH.
BxitodeHHBIN OOBEKT KOHTpOJIEpa MHUIHATIH3UPYET OOBEKTHI MapaMETpPOB, 3aIMyIICHHBIN K€ 3alycKaeT
3ajjayy oOIpoca W IPEJOCTaBJIAET BO3MOXKHOCTh IE€pelaBaTh JaHHbIE B KOHTPOJUIEP uepe3 aTpUOyThI
napametpoB. Ilone BJl yka3eiBaer Ha To, B kakoit BJ] xpanutcst koH¢urypamus gaHHoro oowvekra. Hac
YCTPOUT XpaHEHHE B rIaBHOM b/, T.e. OCTaBUM 110 YMOJIYAHHIO.

B pazgene "Kondurypamus" HemocpeacTBEHHO COEPKUTCS KOHPUTYpalns 00beKTa KOHTPOIIEpa:
« "Wnentudukarop" u "Ums" conepkat Ha3BaHHs, KOTOPHIE MBI BBOJIWIJIM NP CO3JIaHUH O0BEKTA.
NMs MBI MOXEM MOMEHSTh NPSAMO 371eCh, a BOT HAEHTU(HUKATOP HEBO3MOXKHO H3MEHSTH MPSMO,
0JTHAKO 00BEeKT MOxHO BbIpe3ath (Ctrl+X) u 3arem BcraButh (Ctrl+V), TeM cambiM nieperMeHOBaB
ero.
« "Omnucanue" MOXET coJepXKaTb pa3BEPHYTYIO XapaKTEpPUCTHUKY UM Ha3HadeHHE O0beKTa
KOHTpoJuiepa. B Hamem ciyyae 3HaueHHE 3TOTrO MOJIsl HE MPUHIUIHAIIBHO.
« "Bxmowats" m "3amyckaTh" yKa3plBalOT Ha TO, B KaKO€ COCTOSHHE TIEPEBOJIUTH OOBEKT
KoHTpoJsuiepa mpu 3amycka OpenSCADA. YcranoBum 06a moss.
- JIBa cnemyrommx mnons "PesepBupoBanue" wu "lIpennouyreHue HCHOMHEHHS" CIyXar IS
KOH(Urypaluy TOPU30HTAIBHOTO PE3E€PBUPOBAHUS MCTOYHMKOB JAHHBIX HA PA3HBIX CTaHIMAX
(http://wiki.oscada.org/Doc/DAQ?v=1dv7#h831-10). OcTtaBUM HX KaK €CTb.

« "Tabmuua mnapameTrpoB" - coxepkuT wuMmsa TaOmuuel BJ[, B KkoTopoif OymeT XpaHHUTBCS
KOH(HUTrypanus napaMmeTpoB JTaHHOTO KOHTpoiepa. OCTaBUM 10 YMOTYAHHIO.
« "IlnanupoBaHue ompoca" - COAEPKUT KOHPUIypalMio IUIAHUPOBILNMKA JAJS 3aIllycKa 3ajadu

orpoca. [lonyunts onmcanue ¢opmara KOHPUIypaluud AAHHOTO IOJII MOXKHO U3 BCIUIBIBAIOILEH
nosckasku. OnuHouHas U@pa yka3blBaeT Ha NEPUOAMYHOCTD 3allycka B ceKyHax. OcTaBuM OAHY
CEKYHJY.

« "YpoBeHb TpuopUTETa 3amaud cOopa MaHHBIX" - yKa3bIBACT HACKOJBKO MPUOPUTECTHA JaHHAS
3amava (ot -1 10 99). I[IpropuTETHI BBINIE HYJISI KMEIOT CMBICH TOJIbKO TipH 3amycke OpenSCADA ot
MPUBUIIETUPOBAHHOTO MOJIb30BaTeNs. OCTaBUM 3TO ToJIe 0e3 H3MEHEHUIA.

« "ModBUS mporokon" - yka3piBaeT Ha BapuaHT npotokojia ModBUS. Hac unTepecyer BapuaHt
"TCP/IP", mOTOMY OCTaBUM KakK €CTb.

- "Agnpec TpaHcmopra" - yKa3blBaeT Ha HCXOASIIMN TpaHCHOPT mojcucteMbl '"TpaHcrnoptsl”,
KOTOPBII MCIIONIB3YeTCs Ul COeIMHEHUs1 ¢ KOHTposuiepoM. B ciyuae ¢ Bapuantom "TCP/IP" Ham
HyXeH TpaHcnopT B moayne "Sockets". Ha cosmanmm ucxomsmero tpancnopra B "Sockets"
JIeTallbHEe OCTAHOBUMCS HUXKE.

 "V3en HazHaueHus" - ykaspiBaeT y3ea ModBUS. B namewm ciydae 310 10KHO ObITH "1".

« "OObenuHATH (parMeHTHl AaHHBIX" - BKIIOYACT OOBEAMHEHHE HE CMEXHBIX (ParMeHTOB
perucTpoB B oauH OjoK 3ampoca, 10 100 perucTpoB, BMECTO I'€HEpalMU OTIENIbHBIX 3aIPOCOB.
[To3BossieT yMeHbIINTE OOIIIEe BpeMs ONpoca. Y CTAHOBUM 3TY OILIHUIO.

- "Bpems oxugaHus COeTUHEHHs" - yKa3bIBaeT, B TE€YCHHE KAaKOro BPEMEHU OKHUIaTh OTBETA OT
KOHTpOJUIEpa M IO HCTEYCHHIO KOTOpOro cooOmarh 00 ommbke cBsizu. Homb ykaspiBaeT Ha
WCIIOIh30BaHNE BpeMeHH TpaHcnopTa. OcTtaBuM 0€3 N3MEHEHHIH.

- "Bpems BoccraHOBieHMA" - YKa3bIBa€T Ha BpEMsI B CEKyHJax, 4epe3 KOTOpOe B ciydae
OTCYTCTBHUSI CBSI3U IIOBTOPSITH MONBITKY BOCCTAHOBUTH COEMHEHHUE.

COXpaHI/IM Hamy u3MCHCHUA B BI[, Ha’>XaB BTOPYIO CJICBA UKOHKY HA IMMAHCJI HHCTPYMCHTOB.

Tenepp TakuM ke 00pa3oM, Kak M 0OBEKT KOHTPOJJIEpA, CO3JAJAUM HUCXOAAIINI TPAHCIIOPT B MOAYIIE
"Sockets" ("Iemo cranmus"->"Tpancrnoptsl"->"CokeTsl") MOCPEACTBOM KOHTEKCTHOTO MeHI0 (puc.4.1.4).
M Ha30BEM TpaHCHOPT Tak ke, kKak kKoHTposuiep: "KM101" u uma "KM 101". OGpatute BHUMaHUE, YTO B
nosie "Tun snemenrta" nuanora BBoAa uaeHtudukaropa u umenu (puc.4.1.2) Hy:xHo BbIOpaTh "BrixoaHoi
TpaHcnopr".
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Puc. 4.1.4. Jlo6aBnenue ucxozsiiero Tpancnopta B moayie "Sockets" moacucrems "TpancmopTs”.

Crpanuna KoHpUrypanuu MOJIYYEHHOTO HCXOSIIEro TpaHCIopTa mpuBeneHa Ha puc.4.1.5. DOta
CTpaHULA TaKX€e COAEPKUT pa3Jiell COCTOSHUS U onepaTUBHOro ynpasiieHus. B mose "Cratyc" cogepxurcs
TEKCTOBOE OIMCAHUE TEKYIIEro COCTOSHMS TpaHCIopTa. MBI €ro MOXKeM 3allyCTUThb Ha MCIIOJHEHHE,

YCTAaHOBUB (1)J1a>1<01< HaIlpOTUB COOTBCTCTBYIOLICTO  IIOJIA.

Beimonsstonmiics 00BEKT TpaHCHOpTa

WHULMNAPYET COeIMHEHHEe C BHemHUM y3inoM. Ilome BJl ykaseiBaer Ha TO, B Kakou bJ[ xpanutcs
KOH(Urypauus qaHHoro oowvekra. Hac ycrpout xpanenue B riaBHoi b/1.
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CpenSCADA QTCfg: Demo cTaHuua
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Puc. 4.1.5. Ctpannna KoHQUTYpAIHKA UCXOAIIECTo TparncmopTa Moayiis "Sockets" moacucreMsl
"Tpancnioptsr".

B pasnene "Kondurypanusa" HenocpeacTBEHHO COACPKUTCS KOHPUTyparus 00beKTa TpaHCIIOpTa:
« "Wnentudukatop" u "Mma" cogepxar Ha3BaHMsI, KOTOPbIE Mbl BBOAMIIH IIPH CO3AaHUU 00BEKTA.
+ "Onwucanue" MOXET coiepKaTh pa3BEPHYTYIO XapaKTEPUCTUKY U Ha3HAUYE€HUE OOBEKTA.
« "Angpec" yka3pIBaeT THII, aJIpEC U PEXHUM COCAUHEHUS C yAAIEHHON cTaHIued. O3HaKOMUTHCS C
dbopMaToM 3amUCH MOKHO W3 BCIUIBIBAIONICH IMOJCKA3KH. YCTAaHOBHM 3TO TIOJie B 3HAYCHHUE
"TCP:localhost:10502".
- "3amyckaTp" yKa3bIBaeT Ha TO, B KaKOE€ COCTOSHHE TMEPEeBOJUTh OOBEKT MpHU 3amycka
OpenSCADA. YcTraHoBUM MOJISI.
+ "BpemeHHble MHTEpBaNbl" YyKa3bIBalOT MPOJOJDKUTEIBHOCTh OXHUIAHUS OTBETa OT YHAJIEHHOU
cranmuu. O3HAKOMHUTHCS ¢ (OpMaTOM 3allMCH MOKHO W3 BCIUIBIBAMOIIEH MOJCKa3Ku. OcTaBUM
3HaYEHUE HEU3MEHHBIM.

CoxpaHuM 00BEKT TpPAaHCIIOPTa M BEpHEMCS K KOHPUTYpalMOHHOMY o0 "Azipec Tpancnopra" oObekTa
KOHTpoJuiepa, rthae BeiOepem anpec "Sockets. KM101". Ha »sTtom HacTpoiika 0oOBEKTa KOHTpOJUIEpa
3akoH4eHa. ClenyrouM 3TanoM SBJseTCS KOHQUrypauus M BbIOOp TeX ITaHHBIX, KOTOpPbIE HY>KHO
omnpamMBaTh W3 KOHTpOJUIepa. JTa HAcTpoWKa MPOU3BOAUTCS MyTEM co3gaHus oObekTa "llapamerp”
KoHTposuiepa. O0wekT "[lapaMeTp" mo3BosigeT onucarh MepedeHb JaHHBIX, MOITY4aeMbIX Y KOHTpojepa U
nepenaTth ux B okpyxenue OpenSCADA.

Jlns moGaBieHUsT HOBOTO O0OBEKTa MapameTpa OTKPOEM B KOH(UTYpaTOpe CTpaHUIy HAIIEro OOBEKTa
KOHTpOJJIepa U B KOHTEKCTHOM MeHio myHkTa "KM101" naxmém "JloGaButh". OOBEeKT mnapamerpa
HazoBéM: "AT101 1" mwumsa "AT 101_1".

Crpanuiia KoH(pUTYpalMK MOTYYSHHOTO MapaMeTpa mpuBeaeHa Ha puc.4.1.6. DTa cTpaHHIia COAEPKUT
paszeNn COCTOSHUSI M OINEpaTWBHOTO yrpamieHus. B mome "Tum" comepxkurcs uaeHTH(PHUKATOP THITA
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napaMmerpa, B HalieM ciay4dae Bo3MokeH Toiibko Tun "CranpmapTtaeiii”" (std). Ilapamerp Mbl MOXeMm
BKIIIOUUTH, YCTAHOBUB (DJIAXKOK HATIPOTHB COOTBETCTBYIOIIETO MOJIsI. BKIIFOUEGHHBINM MTapaMeTp y4acTBYET B
nporecce 0OMEeHa ¢ KOHTPOJIIEPOM.

.n O OpenSCADA QTCfg: Oemo cTaHuna
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Puc. 4.1.6. Ctpanuna koHpUrypanuu napamerpa konrposuiepa "ModBUS".

B paznene "Konduryparus" HEMOCpEICTBEHHO CONEPIKUTCS KOHPUTYpAIHs 00bEKTa ImapaMmerpa:
. neatuduxatop” u "Mms" comepkat Ha3BaHUS, KOTOPbIE Mbl BBOIMIN IIPU CO3AaHUU OOBEKTA.
"Une atop" u "Mmsa" comeprkaT Ha3BaHUS, KOTOPBIC 0 co3 ObeKTa

+ "OnucaHue" MOXET CO/IePKaTh Pa3BEPHYTYIO XapaKTEPUCTUKY M Ha3HAUCHHE OOBEKTA.
« "BxmouaTts" yka3plBaeT Ha TO, B KAaKOE COCTOSHHE TIEPEBOJUTH OOBEKT TMIPH 3aImycKa
OpenSCADA. YcraHnoBum noze.
« "llepedeHb aTpuOYTOB" COMEPKUT KOH(MUTYPAIMIO aTPUOYTOB IMAPAMETPOB B COOTHOIICHHH HX C
peructpamu u Outamu ModBUS. O3nakomutbcs ¢ (popMaToM 3amucu MOKHO W3 BCIUIbIBArOILEH
MOJICKAa3KU. Y CTAaHOBUM COJIEPKUMOE 3TOT0 TEKCTOBOT'O MOJIS B!

R:100:r:Ti:T BxO&I

R:101:r:To:T BEXOI

R:102:rw:Cw:IIpousBon.

Takum xe obpazom coznaauM BTopoil mapamerp: "ATI101 2" ¢ umenem "AT 101 2". Ilepeuens
aTpuOyTOB AJI HETO YCTAHOBHM B:
R:103:r:Ti:T BXO&
R:104:r:To:T BEXOI
R:105:rw:Cw:IIpousBorn.

Coxpanum o6a o0bekTa mapamerpa. Ternepp Mbl MOKEM BKJIIOUUTH W 3allyCTUTh HAIl KOHTPOJUIEP AJIS
uHUOMAu obMeHa. [l »Toro BepHEMCS Ha CTpaHMIly HaIIero OOBEKTa KOHTpOJUIepa M B pasjese
"Cocrosinue" ycraHoBuM (Quiakék "3amymen". Ecnmu Mbl HHUEro HE MPOIYCTHIIM, TO OOMEH YCTEIIHO
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3anycTuTes U B nosie "Craryc" Mbl IOJIy4uM M000HOE MTpeCTaBIeHHOMY Ha puc.4.1.7.

CADA QTCfg: Jema cTaHuuA
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Puc. 4.1.7. Ctpanuna o0beKTa KOHTPOJUIEpA MPU YCIIEITHOM 0OMEHE ¢ PU3NICCKUM KOHTPOJICPOM.
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B caydae ycnemHoro oOMeHa ¢ (U3MUYECKUM KOHTPOJJIEPOM Mbl IOJIYYMM OIMCAaHHBIE aHHBIE
KoHTpoyiepa B uHppacTpykrype OpenSCADA. YBuAeTh 3T AaHHBIE MOXHO Ha BKIaake "ATpuOyTs"
Hamux napametpoB AT101 1 (puc.4.1.8) u AT101 2. TlockonbKy ompoc MPOU3BOIUTCS PETYIISPHO U C
HNEPUOJUYHOCTBIO B CEKYHIy, TO Mbl MOXEM HaOJI0JaTh MX M3MEHEHue, Haxumas KHONKy "OOHOBUTH
TEKYILYIO CTPaHUIy" Ha MaHEIU UHCTPYMEHTOB.

g-."* 2 OpenSCADA QTCfg: Hemo cTaHuMa

®aiin  PeaaktupoeaHve Bua  Momowe QTStarter

& 8 000 == )& 20 2 R
= g

Eg OeMo cTaHUMA

MapameTp: AT 101_1

“3a EBEazkl AaHHBIX
I':flj EezonacHocTe
- _f TpaHcnopTel 10 AT101 1
- g TpaHCnNopTHEIE NpoTo
- HTTP-peanwnzayma Mma: (AT 101_1
- CobcTEe@HHEIN NpoToK e T

B} Monezoeatencceunii np
EH ModBUS

i test

..... gate —
F- opC UA

=] J CHop AaHHEIX

El- Mogyne:

-- LWnws McToHHWKoE
EH MadBUS

. E testTCP T Eeixon! 16728
E testRTU
= kM 101 Mpowkzeon, ! 200

AT 101_1
i e AT 1012
DCON knveHT E

SHMP HHHEHE

MNapametp | ATpUBYTE | ApxWBauLWA

e

COwubkat g

Texoa: zpgqz

Ak

B roman

Puc. 4.1.8. Ctpanuua onucanubix aTpudytoB napamerpa AT101 1.

Ha sTom xoHurypamus coopa 1aHHBIX CUATACTCS 3aKOHUYEHHO.

4.2. OopabdoTka mosryyeHHbIX JaHHBIX TII

YacTo BcTpeuaeTcst cUTyalus, Korjaa UCXOAHbIC IaHHbIE, TTOJIyYCHHBIC U3 UCTOYHHKA JaHHBIX, SBIISIOTCS
"ChIpBIMH", T.€. HETOTOBBIMH HJIM HEYTOOHBIMU I BU3yalbHOTO MPEICTABICHUS, IO3TOMY HEOOXOAMMO
BBITIOJTHUTH ATy MOATOTOBKY. B Hamem mpumepe Mbl NMOJYYHIIA JTaHHBIE, KOTOPHIE IMOCTYMAOT B KOJE OT
1IKajgbl BHYTPU KOHTposuiepa. Hama 3agada - BBINOJHUTH BBIYMCICHHE pEAIbHBIX 3HAYEHUU U3
MOJY4YeHHBIX AaHHBIX. OO0pabotky maHHBIX B OpenSCADA MOXHO nenarh, Kak HENOCPEICTBEHHO ITPH
BU3yanu3aluu, Tak U B nojacucteme "COop maHHbiX". OgHaKo, CMENIMBaHHUE MpPOIECCa BU3yadU3alluu U
00pabOTKM MCXOJHBIX JAHHBIX BHOCHUT ITYTaHUIy B KOH(QUTYpAIUIO, a TAKXKE JEJIAeT MOJYyYSHHbBIE 00pa3bl
BU3yalIM3alli MaJI0 TMPUTOJHBIMH JIJII TOBTOPHOTO HCHOJb30BaHusA. [lo 3TOW TpHWYMHE BBITIOJHUM
MOJITOTOBKY JIaHHBIX B Tojicucteme "COop JaHHBIX".

Boruncnenus B nojacucteme "CO0p JaHHBIX" BBIMOJHAIOTCS MOCPEACTBOM MOJYJIS JIOTHYECKOTO YPOBHS
"LogicLev" u mabnoHoB mnapamerpoB mnoacuctembl "COop naHHbIX". JleTanbHee O3HAKOMHUTBCS C
KoHuernuei "Jloruueckoro ypoBHs" MOXHO 10 ccbuike http://wiki.oscada.org/Doc/DAQ?v=1dv7#h831-9 .

Jlnsi BBIMOJIHEHUST BBIYMCICHHH B MOJYJE JIOTMUYECKOTO YPOBHS HYXKHO IPEIBAPUTENBHO CO3/aTh
mabsioH napaMetpa noacuctemsl "COop maHHBIX". [l 3TOr0 OTKpoeM CTpaHMIly OMOTUOTEKH IaOIOHOB
"bazoBbie mabmonsr" ("Hemo cranmusa"->"CO6op nmaHubpIX"->"bubnuorexa mabioHOB"->"ba3oBwie
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mabJoHBI") W TMOCPEICTBOM KOHTEKCTHOTO MEHIO co3namuM oOwbekT mabsmoHa "airCooler" ¢ umeHem
"Bo3aymnslii xonoamwibHUK". CTpaHuIia KOHGUTypaluu NoJy4eHHOro o0bekTa n3o0paxena Ha puc.4.2.1.
Ota CTpaHMIIa COAEPKUT Pa3Jiesl COCTOSHHS M ONEPATUBHOIO yNpaBieHus. Mbl MOkeM caenarh madiaoH
JIOCTYIIHBIM, YCTAQHOBUB ()IaXKOK HANPOTHB COOTBETCTBYIOLIETo Mojs. JlocTymHble I1a0IOHBI MOTYT
MOJKITIOYAThCSl K MapaMeTpaM cOopa JMaHHBIX, a MapaMeTphl OyayT BBITIOJIHSTH BBIYHCICHUS MO 3TOMY
mabsiony. B none "Mcnonp30BaHo" yka3bIBaeTCs YUCIO OOBEKTOB, KOTOPbIE MCIIOIB3YIOT JAHHBIN 11a0I0H
JUTSL BRIYHCIIEHUS 00pa3a mapametpa. B paznene "Kondurypamus" conepkarbcsi TOIBKO YKe 3HAKOMbIC HAM
OJIsI KOH(PUTYpaITiu.

.-- 2 OpenSCADA QTCfg: Jemo cTaHumna

®ain  PeaakTvposaHuwe Bua MNomowe QTStarter

88000 == k200 29
o 8

Llabrnion napameTpa: Bo3aylUHbIA

E} Yerpoiicrea ACKY
H CBop A3HHEIX CMCTEME XOnogArnbHIAK
- oPC LA
[} 3eykosan kapTa Wabnen | 10 |
Eh Noruueckuii ypoeeHe
-- BeHMMonMTENE Ha java noac — CoCToOAHKME
-- Chop gaHHe® Siemens
- Diarinnd nnaTel cbopa aar Aecrynen: D
[l EuBavorara wabnonos: McnonezoBEaHo! g
El- Bazoerie wabnoH —KoHdurypauma

~ PyqHoR esog (YHud)
~ CWMH, AMCKPETHAaRA

Id! zirCooler

= CHIMH. aHanaor, no rpas Mma: | BozaywHEIR ¥ onoguneHUKE
- AHaner, curd, [(Yaud)

- Bnok auckp, (Yaudg)
= TAL MMAYAECHEIA CArH
~ PacxogoMepHeId y3en
- Bnok AMCcKp, NapameTp
- BHaner, ckurd, [(Yaud, —
= AL ewrd, (¥Hud, coct
| Apxuew

G CneynaneHee

[« (D]
[

OnvcaHwWe!

KD

e

B rarman

Puc. 4.2.1. Ctpanuna koHpurypauuu o0bekTa madioHa.

OcHoBHas koH(purypamus u GopmupoBaHue MadIoHa MapaMeTpa cOopa JAaHHBIX OCYIISCTBISICTCS BO
Bkiazake "lO" (puc.4.2.2) mabnona. [leranbHoe omMcaHue mporecca (GOpMHPOBAHUA IAOIOHA MOXKHO
MOJYYHTh 1O ccbuike: http://wiki.oscada.org/Doc/OpisanieProgrammy?v=140s#h827-6 .

CoznmanuMm B madnone asa corictBa s BxonoB ("TiCod", "ToCod"), aBa s Beixomos ("Ti","To") u
onuH npo3paynbiii ("Cw"). CsoiictBam "TiCod", "ToCod" u "Cw" yctanoBum ¢uar "Kondurypamus" B
"CBs13p", UTO TIO3BOJIUT K HUM TOJBS3BIBaTH ChIpoi ncTouHUK. [lapamerpam "Ti" u "To" ycranoBum ¢uiar
"Atpubyt" B "Tosnbko utenue", a "Cw" B "llonnslii goctyn" mist gopmupoBaHus TpEX aTpUOYTOB: /B
TOJILKO HA YTEHHE U OHMH Ha MOJIHBIN JOCTYII Y pe3yIbTHPYIOLIETO IMapaMeTpa coopa JaHHBIX.

S3bIk nporpammsl yctanoBuM B "JavalikeCalc.JavaScript", a nporpamMmy B:

Ti=150*TiCod/65536;
To=100*ToCod/65536;
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e 2 OpenSCADA QTCfg: Oemo cTaHuna

QTStarter

$aiin  PesaktwpoeaHue Bua [MoMowe
|I."I|v|n [;]

El‘ OeMo cTaHUMA
-a Eazel gaHHex
HJB BezonacHocTe
"; TpaHcnopTel
B

@i TpaHonopTHel2 NPOTOKONL
HTTP-peanuzauua

CobBcTeeHHEIA NpoToKoN cUMETeMEl
F}- Nonezoeatensckuii npaToken

- oPC UA
= J CBop AaHHbIX
-- Mogyne:
B BuEawotara wabnowos:

B 57

[} Basosele wabnoHel
- Py4Hoi B0 (YHud)
- CHrH, AnMcKkpeTHas
- CMIH. @HaNor. No rpaHnL s
- BHanor, cird, (Yaud)

BozAyWHEIA Xono4nnsHWE

- Bnok avckp. (YHud)
- T umAynecHBA cird, (YH
- PacxoaoMepHelil yzen
- BNoK AUEKp, NapaMeTpoe
- AHaner, cird, (¥Yrud, cocr

o MG eurH, (YW, cocToan
&]J ApxKWBEI

@ CrneuwnancHele

|Z| MonezoBaTenccke MHTepg ek

T =

Lo @Y ¥npaeneHue mosynaMi

a an

-

K200 20

llabnoH napameTpa: Bo3AyIUHBIA XONomANbHIAK

dyHEun (Tu)

Mma Tun | FPemim | ATpubByT lToHgMrypanmn SHa4eHue |
Ti ko4 L eneiid Bxog He atpubyT CEBASL NapameTp|Ti
To koa, L eneid Bxog He atpubyT CBAZE NapameTp|To
Mpowuseod. L entiid Bxog MonHelid aoctyn | CEASE NapameTp|Cw
Ti BewecreeHHEIR | Bxog Toneko 4TeHue KoHcTanTa
Ta BewecrseHHEIA | Bxog Toneko 4TeHWe KoHcTaHTa
Pnar zanycka =
¥ Norv4eckniA Bxon He atpubyT KoHcTaHTa [u]

dyHELAK
&

nar acranosa Noerudeckuin Bxog He atpubyT KoHeTaHTa o
dyHELMK
OwnbBka gyHrkuKMK | CTpoka Bxog He atpubyt KoHcTaHTa o
Yacrora obciéTa o

BewecreeHHEIA | Bxog He atpubyt KoHcTaHTa 1000

Aseik nporpamme: |JavalikeCalcJavaScript

Mporpamma:

Ti=150*TiCod/65536;
To=100*ToCod/65536;

[lreman] A

Puc. 4.2.2. Bknagka "lO" cTpanuisl KoHGUrypanuu oobexTa mabioHa.

[TosryueHHBIH 1a0JIOH COXPaHUM M YCTaHOBUM (hiiar JOCTYIMHOCTH.

Teneps cozmaanMm OoOBEKTHI KOHTpoJiepa u mapamerpoB B Moayne "LogicLev" moacucremsr "Coop
nmauHbIX". KonTposmep u ero nmapamerpsl B Moayie "LogicLev" co3maroTcst HIEHTUYIHO paHee CO3IaHHBIM B

monyie "ModBUS"

Ha CTpaHUIE:

ypoBeHb". OOBEKT KOHTPOJUIEPA U MMapaMeTPOB Ha30BEM UAEHTHYHO 00BeKTaM B Moayie "ModBUS".

"Ilemo cranmua"->"COop manHbIX"->"Monyns"->"Jlornueckuit
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O6bext koHTposuiepa moxyns "LogicLev" (puc.4.2.3) He wumeer crnenupuyeckux HACTPOCK U
YCTaHOBJICHHBIE TI0 YMOJTYAHUIO MOKHO HE TPOTaTh.

ADA QTCfg: Deme cTaHuua

E Eazkl AaHHEIX

% BezonacHocTe

g TpaHonopTel

L:.|",l TpaHocnopTHEIE NpOTOK O
i HTTP-peanwzayma
CobcreeHHEIR NpoTokon

" MonezoeaTensckMii npoTg
EH ModBUS

- OPC UA

E]J CHop AaHHLIX

Er- Mogyne:

- Wnwz McToHHUKoR Aa
- ModBUS

- SHMP knuenTt
- ObBopyaoceaHue ICP O
- BRoHHEIA BEMACIMTEN
- ¥oTpoicTea ACKY
R CBop AaHHEX ci1g
- OPC UA

- 3BYKOBAA KapTa
-Narv4eck il ypoeeHe

gate

DCON knueHT

[l ZkcnepumeHTansk
KM 101

$aiin  PesakTupoeadwe Bua  Nomowe QTStarter
A BO00COm= Lkl 200 98

Koutponnep: KM 101

KaHTponnep MNapameTpel

-- BreHMWcnuTENE Ha java
-- Chop AaHHex Sierner
[ Diamend nnate cBop

[F EuEanworera wabnonos: -
E- ] Apxuen E

an

— CocToAHKe

BrnwHeH: D

FanyueH!: D

CTaTyc! 2:Bomcriouen.

EL xoHTponnepa: [ *,

~Kondnrypauna

ID: gmM101

Mma: | KM 101

OnucaHne!

Brnw4aTte! IE‘

JanycKaTte! @

PezepevpoBaHWeE! [Ethm:HEHo |V]

Tabnvua NnapameTpos!

MNpeano4TeHWE WCNONHEHMWA! [':Bhlcmwlﬁ YPOBEHE> |V]

[ LoglevPrrm_KM101

Mepwvoa Nony4eHWA AaHHex (mc): (1000 E
¥poEeHE NMPUOPWTETA 2343491 NoNYHEHWA LaHHEIX! _

B rorman

Puc. 4.2.3. I'maBHas BKJIaJIka HACTpOiiku oObekTa KoHTpoIuiepa moayist LogicLev.
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O6bexT napamerpa koHTposuiepa moayis "LogicLev" (puc.4.2.4) u3z cneunduyeckux HACTPOCK UMEET
Tonbko "PexxuMm", rae HykHO ycTtaHoBuTh "11abmoH", a cripaBa BeIOpaTh aapec CO3AAHHOTO HAMU MIA0JI0HA.

OpenSCADA QTCfg: Oemo cTaHuMa

&
..
B

- 3BYKOBAA KapTa
- NorvHecknii ypoeer

-- SECnepUMeHTan
£l KM 101

AT 101 1

Lo AT 1012
BerHuvconMTENE Ha jaw

Pann PegakTupoeadve Bua Nomowe QTStarter
883000 R Ll 200 290
lma [:]
— Mapametp: AT 101_1
..... s
L. gate
Bl- oPC UA MapameTp l ATpMEYTEI | ApxWBauna | KoHdurypauwa wabnaHa
(= J CBop AaHHEIX c
B Mogyne: —CocToAHWE
-- Wnws McTodHWKEoE f | Tun: cpd
i ModBUS
e DCOM knnenT BrnwHeH! El
-- SHMP knweHT Kondn -
-- OBopyaceaHue ICH e
[ BRouHei BeMucnTe ID: AT101_1
E} Yorpoiicrea ACKY
G- ) cBop aanmex ¢ WMma: |AT 101_1
- : nycaHue
OPC UA o
B

Chop AaHHEIx Siem
Diarmond nnaTe cbe

[} EwBrvorera wabnonos:
El- 1] Apxuee

ﬁ CneyvancHee

!] MonesoeaTeneckKe WH

ap

E

BrnwHaTte:! @

Pexim: [LIJaEnoH |"] [baEe.ail'Caoler

B raman

Puc. 4.2.4. Ctpanuna koHurypauuu napamerpa koutposuiepa "LogicLev".
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Kpome 0a3oBoit koHpUrypauuu napameTpa HY>KHO CKOH(UTYPHUPOBATh MOJKIIOUYEHHBINA 1a0JI0H (puc.
4.2.5). Bxnanka koH¢urypanuu IIa0JioHa TMOSBISIETCS B pexuMe mapamerpa "Bximoden". Bximounth
nmapamMeTp MOXKHO, BKIIOUMB TpenBaputenbHOo KoHTposuiep. ®mar "l[loka3siBaTh TOJBKO aTpuOyTH"

MO3BOJISIET YCTaHABIMBATh OTHCIBHO Kaxayl cBs3b (puc.4.2.6).

ITockonbky Mbl B 1I1a0JOHE

nperycMOTpuTeIbHO omucamu (opmar cBs3eil B Bume "[lapamerp|Ti", To Bce TpH CBSI3U MBI MOXEM

YCTaHOBUTh IPOCTO YKa3aB aJpec K IMapaMeTpy B KOHTpOJUIEpE

"ModBus". Vkaxem anapeca

"ModBus. KM101.AT101 1" u "ModBus.KM101.AT101 2" B COOTBETCTBYIOLIUX MMapamMeTpax.

OpenSCADA QTCfg: Oemo cTaHuMa

EEAEKTHPGHEHHE

8 O0C0O = =

Bia

Nomowe QTStarter

AT 101_1

B}
- J Chop AaHHEIx
=

Mogyne:

Fl- Wnwes mcredHuKos &

- ModBUS

- DCON knveHT

- SHMP knwneHT

- Dbopyaceanune ICH

- BNoYHEIA BEIMMCNMTE

- ¥eoTpolcrea ACKY

R CBop AaHHEIX ©

DOPC LA

-3BYKOBAA KapTa

- Norvdeckuii ypoeek
-- SECNepUMeHTan
=k kM 101

&

F

i AT 101_2
-- BeHMCnUTENE Ha jay
-- Chop AaHHEIx Siem

[l Diarmend nnate che
[F} BuEnwoTara wabnowos:

-] Apxuee

Fl- 4 CneumaneHee
- [ Nonezosatentckue un

CI‘

()

-

200 20

MNapamerp: AT 101_1

[ MNapameTp |

ATpKBEYTEI | ApXMBEaLKWA J KoHdurypauwa wabnoHa l

MokazeleaTe T

onkko aTpuByTeI: |:|

MNapameTpel
(HEPEMETP:

ModBus, KM101,AT101_1

A

[

B raman

Puc. 4.2.5. Bxnanka "Kondurypanus mabnoHa" ctpanuiisl napaMmerpa KoHtposiepa "LogicLev".
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DA QTCg: Oemo cTaHuMA

®aiin  PeaakTupoeaHwe Bua Momowe QTStarter
883000 =R Lkl 200 20
lma [:]
e MNapamerp: AT 101_1
..... a5
P b gate
--DPC LA [ MNapameTp | ATpWUEYTEI | ApxUBaLKA J KoHdurypauwa wabnoHa l
E]---ﬂ Chop AaHHEIx
= Moy ne: MokazeleaTe Tenkke aTpubyTe! E'
-- Wnwz McroHHuEoe 4 | NapaMeTpel
[t ModBUS
. DCON KNMeHT Ti koa: |ModBus, KM101,AT101_1.Ti v
“SHMP knuenT To koa: |ModBus.KM101.AT101_1.To -

- QPC UA

El- kM 101

AT 101_1
e AT 1012
-- BeHMCnUTENE Ha jay

-- Chop AaHHEIx Siem

[l Diarmeond nna

[} EwBrvworara wabnonos:
-] Apxuse
£ CreunaneHee

FY
: !] MonezoeaTenkcKkKMe nm‘v

- Dbopyaceanune ICH
- BNOYHEIA BEIMWCNHTE Mpowvzeoa, ! [MndBUE.Khﬂlﬂl.ATlUl_l.Cw |T]
- ¥eoTpolcrea ACKY

CBop AaHHEIX ©

-3BYKOBAA KapTa
- Norvdeckid ypoeen
-- SECNepUMeHTan

Tel chi

an

B raman

Puc. 4.2.6. Bknanka "Kondurypanus mabnona" cTpanuisl napamerpa konrpoiuiepa "LogicLev" ¢

pPa3BOPOTOM CBSA3EH.

BeicTpbii ctapt OpenSCADA 140



CoxpaHuM co37aHHBIE OOBEKTHI KOHTpOJUIepa M napamerpoB. Ilociie 3Toro 3amycTUM KOHTPOJUIEp Ha
UCIIOJIHEHHUE, YCTaHOBHB (uiar KoHTposuiepa "3amymien" B pasaene "CoctosHue". Ecnmu Mbl HUYero He
MPOIYCTHJIM, TO BBIUYMCICHUE YCHENHO 3amycTurcss W B moje "CraTyc" MBI MOTy4uM MOJ00HOE
IIpeJICTaBIeHHOMY Ha puc.4.2.7.

Ao B OpenSCADA QTCfg: Demo cTaHuwna

Paiin  PeaakTupoeaHre Bua Momowre QTStarter

88 0V0COR=X L4200 80
1w : 2] KoHtponnep: KM 101

L gate
B apc UA KoHTponnep MNapameTphbl

- J Chop AaHHEIX

—CocToAHKE

= Mogyns:
Eh Wnwz wcrodnnkos 4| ETaTyc! p:2anywed. Bpema ebiavcnenna 0.046 mic.
FH MadBUS
i DCON KnuedT BrniqeH: EI

- SHMP knueHT

JanyweH: |E|
- DbopyaoceaHwe ICH

.

.

-- BRnoYHEIA BEMMCAMTE Bf koHTponnepa: [“'.“' |v]
-- Yerpoicrea ACKY

R Chop AaHHEIx g — KoHdurypauus

- oPC UA ID: gMmi01

-- 3eyKOBaA KapTa

EF Norv-ecknii yposer WMma: (KM 101

: -- FEcnepUMeHTan
i e AT 101_1
: Lo AT 101 2

-- BerHuvconuTEnE Ha jay

-- Chop aaHHex Sierm|

[l Diamend nnater b

[F}- BuEnuoTara watnowas: Brnw-aTe: |E|

-] Apxwesl

3 d
.ﬂ CneyvancHee - aryerars El
-

CnvcaHue:

-

[ D] MonezoBaTenECcKME WH

H =r

(<1 (D)
[ ]

[+]

PezepevpoeaHue! [Ethm:HEHo |T] %
-

Puc. 4.2.7. Ctpanuna o0bekTa KOHTpOJUIEpa MPHU YCIEIIHOM BbIUKUCICHUH KOHTPOJIEpAa B MOAYJIE
"LogicLev".
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B cnyuae ycneniHoit 06paboTku Koja 11a0ioHa B mapaMerpax Mbl MOJIy4UM oOpaOOTaHHBIE JaHHBIE B
unppactpykrype OpenSCADA. VYBuzerb 5TH JaHHbIE MOXXHO Ha Bkiaake "ATpuOyTsl" Hamx
napameTtpoB AT101 1 (puc.4.2.8) u AT101 2.

OpenSCADA QTCfg: demo cTanuna

®aiin  PeaakTupoeaHve Bua  Nomowe QTStarter

88000V RX L&l B00L B2
o [+]

: gate
E- oPC UA [
=] J CHop AaHHEIX
El- Mogyne:
- Wnwe McTodHWEoE 4 | Mma: [AT 101 1 ]
- ModBUS =
i DCOMN KNHMEHT Cnucanume!
- SHMP knueHT
- DBopyaceaHue ICPH
- BRoYHEIA BEIMMCNMTE
- ¥eTpoicrea ACKY
R Chop aaHHEIx C
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-3BYKOBAA KapTa
- Narv4eckia ypoeeH Mpowzeoa, ! [200 |$]
-- SKcnepUMeHTan Ti:
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: L AT 101 2
-- BerHuocnuTEne Ha jay
B} CBop aanHex Siem| |
[l Diamend nnate cbe

[F}- BuEnwoTara wabnowas:

MNapamerp: AT 101_1

MapameTp J ATpHBYTEI l Apx1Bayma | KoHdurypauus wabnoHa ]
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ApxHEEI

-

ﬁ CneyuancHele S
J- [ Nonezosatentckue uHt ¥

(<] ()

[

]
o
—

-

B rarmasan

Puc. 4.2.8. Ctpanuna atpudyros napametpa AT101 1 momyns "LogicLev".

Ha stom xoHdurypaims o6paboTKy JaHHBIX CYUTACTCS 3aKOHYEHHOM.
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4.3. Bkirovenne apxupupoBanus faHubix TII

Jns mMHOTMX 3anmau Tpedyercs BeneHue ucropuu napamerpoB TII. Jlnsi BKIIIOYEHHST apXUBUPOBAHHS
atpubyroB "Ti" u "To" mapamerpoB ATI0l 1 u ATI01 2 B paHee cO34aHHOM KOHTpPOJUIEPE MOMYIA
"LogicLev" nocratouno Ha Bkiaake "ApxuBauus" CTpaHUIBI HapaMeTpOB BbIOpaTh, Kakue aTpHOyTHI
apXMBUPOBATh M Ha Kakux apxuBaTopax (puc.4.3.1). Beibepem apxuBanuto arpubyroB "Ti" m "To" B
apxusarope "FSArch.1s".

o B OpenSCADA QTCfg: Nemo cTaHuna

Paiin  PegakTvpoBaHue Bug

88 Q000 = = 1) e

MNomowk

|I.-'1MF|

3P

..
B
E-

L

=

- SNMP knueHT

- Obopyaceanue ICP
- BNOYHEIA BEMHUCIATE
- ¥cTpoWcrea ACKY

- OPC UA
-3BYKOBAR KapTa
-Norvdeck Wi ypoeek

E]J CHop AaHHEIX

El- Mogyae:

- LUnws MCToHYHWUKSE £
- ModBUS

DCON knueHT

R CBop A3HHEIX O

-- FKCNepUMeHTan
£k KM 101

AT 101_1

L AT 101_2
BrHMWconuTENE Ha ja
CBop AaHHEIX Sierm
Diamond nnate cby

[#}- BB anworara wabnowos:
ApxHUEEl

- ﬁ CheuuaneHele
]

MonezoeaTeneckMe HMH

oy E
L B Ynpaenenwe mogynamul

QTStarter
200 29
Mapametp: AT 101_1
| Napametp | AtpuyTe | ApxwBaunA | KoWdurypauns wabnona |

ApxHvBaL KA

l ATpuEy'rl Apxuaau,unl FS&rch.1h | FSArch.1m | FSArch.1s | DBArch.1s |

<<

<<

[

B raran

Puc. 4.3.1. Bknaaka "Apxuauus" napametpa AT101 1 momyns "LogicLev".
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B pesynbrare sTOlf Oonepanmu OyqyT aBTOMaTHYECKHM CO3JaHbl OOBEKTHI apXMBOB ISl BBHIOpPAHHBIX
atpubytoB. Hanpumep, o0bexT apxuBa ams arpudyra "Ti" mapamerpa AT101 1 npencrasien Ha puc.4.3.2.

OpenSCADA QTCfg: Oemo ctanuna

'R‘Dann pE,ﬂEKTHpoEEHHE Bn,q I'Iomou.u: QTStarter

88 0V0COR=X L4200 80

- gH1_dP

- F_PP1_war

- P3_war

- MemlInfo_use

- TEL1314_2_ward

- F3_war

-~ TELZ13_1_ward

- P_PP3_war

- gM1_D5

- PT1006_1_war

- PC_KPO1_war

- P4 _war

- P1OZ_war [l
- STE8E1Z2_warl
- CPULoad_load
- F4_war

- F1OZ_war

- test_regl

-+ TE1Z214_1_war
- PC_KPOZ2_war
- T_PPS_war

- AT101_1_To

-+ TEL213_1_war
- T_PP1_war

- PTOZ04 _ward
- PTO204 _war

- P_PPS_war
Bl cneunansHeie L

@J MNonezoBaTENBCKHME MHT

%Y ¥npaeneHue mogynamia

D

|HMH B

ApxvB 3HaueHwdd: AT101_1_Ti

Apxue l Apxu1BaTopel | ELERETE]

rﬂ : Loop
D

— CocToAHWE
BeinonHASTCA! E‘
KoHeu Bydepa: 17-05-2010 13:08:43.0

Hanano Bydepa: 17-05-2010 13:07:04.0

B0 apxwuea: [“‘.“‘ |"]

~KoHndurypauyma
ID: AT101_ 1 T

Wma: [ATlUl_l_Ti

COnucaHWe!

JanyckaTe! IE‘

THn zHa4eHWA!  BewecTeeH. -

McToHHMKE ! [AKTHEHI:Iﬁ aTpuByT NnapamaTpa |V] [.ev. cntr_KM101.prrn_AT101_1.a_Ti |V]

apuon Sybapa ([
P rr-S—

MecTkan ceTka EpeMHW Bydepa: @

Bricokoe paspeWweHWe BpeMeHn Bydepa: E'

B rarman

Puc. 4.3.2. Ctpanuna o0nexTa apxuBa arpudyta "Ti" mapamerpa AT101 1.
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OOBIYHO HACTPOUKH apXHWBa MEHATH HE HY)KHO, OJTHAKO, €CJIM TOTpedyeTcs ocodast KoHpuUrypamus, To e
MOYKHO CJIeJIaTh Ha YKa3aHHOW BhILIE CTpaHHIe. Yale MOKeT MOHAJ00UThCS MolydyeHrue nHpopmanuu oo
apxuBe. Hampumep, y3HaTh pa3Mep apxuBa Kak IO BPEMEHH, TaK M Ha HOCHTEJE, a TakKe B3IVIIHYTh Ha
rpa¢uk napamerpa (puc.4.3.3).

p_-_.'-‘ 2 QpenSCADA QTCfg: demo cTaHuma

gaﬁn Pepaktvpoeadve Bua  MomMmowe QTStarter

8B VOOR= L1&l200 00
[GEE] [:l i
i314 2 eom Apxiip 3HaueHWA: AT101_1_To
- F3_var T
- TE1313_1_vard | ApxWE | ApxWBaTOpHI I JHa4YeHKWA l
- P_PP3_wvar
- gN1_D5 Bpema: [1?.05.2010 14:45:34 |7] [0 |%]

- PC_KPA1_var 2 f
- PLOZ_war
- §TEE12_vard MekazaTte rpadme: @

- CPULoad_lead - -
- Pazmep wzobpakenna: |600 220
- Fa4_wvar o o [ x [ x

- F103_war LWkana sHa4eHWA! [0 '%] [0 '%]
- test_regl

-+ TEL314_1_war
- AT101_1_Ti

- PC_KPOZ2_war
- T_PPS_war

- TEL313_1_war

FpadKek sHa4eHMA!

- T_PP1_wvar

- PTO204_wvard
- PTO204 _wvar
= P_PPS_wvar
@@ CreyraneHele

(- [l Nonesosatenscku

n@ ¥YnpaeneHWe Moay.
Loop

Loop SSL

Lz (I

EI rorman

Puc. 4.3.3. Bxnanka "3naueHus" crpaHuiibl 00bekTa apxuBa arpubyra "Ti" mapamerpa AT101 1.
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5. ®opMuUpOBaHUE BU3YAJIbHOI0 NPEACTABJICHUS

dopMHUpOBaHUE BHU3YaTbHOTO TMPEACTABICHHUS MOXET BBITIONHATHCS HAa TPEX YPOBHSIX CIOKHOCTH H
M0JIb30BaTE)Ib MOXKET BBIOpaTh JIIOOOW W3 HUX, B 3aBHCHUMOCTH OT YPOBHS CBOMX 3HAHWUH W HaJIHYHUS
OMOIMOTEK C TOTOBBIMU O0Opa3amMu U M1abJIOHAMHU.

[TepBbIii ypoBeHb TpeOyeT MUHUMAIbHON KBANIM(UKAIIMHM IOJIb30BATEN, HO IMOJIPa3yMEBaeT HAINYHE
OubsimoTeK IIAa0JIOHHBIX KaJpoB, HY)KHBIX JJs peIleHHs ero 3ajadd. B pamkax NEepBOro ypoBHS
MOJIH30BATENIO JOCTATOYHO 3HATh, KaK MOJKIIOYUTh TUHAMUKY K CTpaHHMIaM MIAOJOHHBIX KaJpOB M Kak
00aBUTh HOBBIE CTPAHUIIBI IIIA0JIOHHBIX KaJpOB.

Bropoii ypoBeHb npenycMaTpuBaeT AONOIHUTEIBHYIO CIIOCOOHOCTh CO3/1aBaTh HOBBIE KaJIpbl HA OCHOBE
TOTOBBIX KOMILJIEKCHBIX 3JIEMEHTOB, MyTEM MIPOCTOrO MX pa3MeIleHus: B 00JacTH kaapa. Jus obecrieueHust
ATOr0 KBaJU(UKAIMOHHOTO YPOBHSI IMOJIb30BATENI0 MOHAA00STCS OMOMUOTEKH KOMIUIEKCHBIX 3JI€MEHTOB,
HYKHBIX JJIs1 PELIEHUS €ro 3a/1a4.

U TpeTnii ypoBeHb NpeycMaTpUBAET BIaJJCHUE BCEMU MHCTPYMEHTaMH Cpe/ibl pa3pab0TKH BU3YyalbHbIX
unrepdeiico OpenSCADA, Bxitoyasi co3aHuEe HOBBIX KOMIUIEKCHBIX 3JEMEHTOB M pa3pabOTKU HOBBIX
uHTep(DelcoB MOIb30BATENS B IPOEKTE.

Bce paGotel Haj uHTepdeilicoM BHU3yanu3auuu OyAeM BBIIOJHATH B OKpYXEeHHH Moxyis "Vision"
noacuctemsl "Tlonmp3oBarenbckue wHTEpderics”". Jlns oTkpeiTus okHa wuHTepdeiica "Vision" HaxMméM
BTOPYIO MKOHKY CIpaBa Ha MaHENIW MHCTPYMEHTOB KOH(puryparopa. B pesynprarte moiaydynm OKHO, paHee
u300paxxénnoe Ha puc.3.3.
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5.1. loGaBJieHre MIA0JJOHHOM CTPAHMIBI B IPOEKT M MOAKJIIOYECHHE THHAMUKH

PaccmoTpum 3amady mepBOTO YpOBHS CIOXKHOCTH, KOTJa B YXe pa3paboTaHHOM HHTepdeiice HyXKHO
MOAKITIOYUTh JUHAMHKY K ImabmoHHoW crpanuie. [lonstue "IllaGinon crpaHuil" moapasymMeBacT
CTpaHMILy, Ha OCHOBE KOTOPOH MyTEM HAClIeIOBAaHUS MOXET CO37aBaThCi MHOXKECTBO KOHEUHBIX CTPaHHI]
BHU3yaJIM3allMi C MHAWBUAYAJIbHBIM NIEPEUYHEM NWHAMMKHU. [IpumepoM Takux crpaHul ABisiroTcs: "I'pynma
rpaduxoB", "I'pynma xkoutypos", "O0630pHsbIii kaapsl" u "CBonnas tabmumna". Ha puc.5.1.1 mpencrasiena
mabnonHas ctpanuia "['pynmna rpadgukos" B gepese npoekrta "I pynmsl curHanu3anuii (mabdaon)".

;ﬁ& Vision-pazpafotka

®aiin  PesakTupoBaHuve [poekT

= e 3En

MpoekTel

| Wma

MpoekTel

E‘ Fpynna 1
com

Bumket

JoKyMeHTEl
MHeMocxemel

- Fpynna 2

MaHenw ynpaeneHwua
I AGLES

[} CeoaHele rpaduku

Ele Fpynnel curdanusaumii (wab
E}H MM Kopresas crpanmua (OC

L [l Tpadikn 1

™= Mpynna koHTypoE
G- Ml rpynna oBaopHer

L& 1 [

ATpnbyTel

|J\TPMS'{T |3Ha‘-|EHME

ATpWEYTEI

CEBA3N

(4]

[«Iv)

Buaxer OkHo Bua  [omowe

= =y

lpynna rpacuKkoB:

BumeT: /pri_tmplS0/pg_so/pg_1/pg_ggraph

Puc. 5.1.1. Illabnonnas ctpanuua "['pynna rpapuxos".

an
00| pazmepallJreman

[Ilabnonnas crtpanuua "I'pynma rpadukoB" mnpenocTaBisieT BO3ZMOXKHOCTH MOJKIIOYUTH 10 BOCBMHU
CUTHAJIOB U1 OJJHOBPEMEHHOT0 UX OTOOpa)keHHs Ha rpaduke. DIeMEHTbl OTOOPaKEHUSI 3HAUECHUS CBEPXY

ABTOMATHUYCCKHU CKPBIBAKOTCA IJII HCYCTAaHOBJICHHBIX CCBUIOK.
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Co3ganum HoByro rpynmy rpaguxoB "I'paguxu 2" B mabioHHoM KoHTelHepe "I'pynmna rpagukon"
NEepBOI TpyNIbl KOPHEBOM CTpaHWIpl mpoekTa "I'pynmbl curHanmusamuii (ma6mon)". ns sTtoro B
KOHTEKCTHOM MeHIo TyHkTa "I'pymma rpadukos" BeiOepem "J[00aBUTh BH3yaabHBINA dyteMeHT" (puc.S5.1.2).
s BBOA MaAEHTH(UKATOpAa M MMEHHM HOBOTO BHU3YaJbHOTO 3JIEMEHTAa MOSBUTCS IUAJIOr JJIs MX BBOJA
(puc.5.1.3). Beeaém unenrudukarop "2" u ums "I'paduxu 2".

an-paszpabfoTea

gaﬁn Penaktvpoeranne [peoext Buaker OQOkHe Bwpa [lomowrs QTStarter

BOSDUSREE . [ GEmEMEET

s MipaeRTel D
=
3 |Wma
<] -
= L:JG FpyRnel cirHanuzauKii (wabno...
El MM KopHeeas crpanuua (OC)
- i [ Tpynna 1
Al = Fpynna rpagueo
5 H O Mpaduku 1 . FanycTUTE MCNONHEHWE NPoOeKTa
m
- DoOKYMEHTEI -
=4 Hoewid npoekT
-- MHeMmocxemel i
™= Mpynna koHTypoE | HAobBae Tk BM3yaneHEIA 3nemMeHT Chrl+I
- Ml Tpynna oBzopHEel i
Mpynna 2 . YAaNUTE BMEYANEHEIA 3NeMeHT Ctrl+D
H Bl CeoaHeie rpaduku ! CYUCTUTE MIMEHEHMWA BW3yaneHoro INeMeHTa
[+ MaHenu ynpasneHla
F-- [ aGLES - CEOMCTEA BM3YaneHoro aNemeHTa Ctrl+P
1 I | '- PeaaKTUDOEaTE BHM3YaNkHbIA 3NEMeHT Ctrl+E
e ATy et [ Erisnrizress dos »
é" ATpuByT |3Hﬂ'-|EHI.I|E EwBnuoTexka: mnEls 3
E— - Id agraph EwBnuoTexa: AGLKS 4
= Ty TE fpri_tmplsO/pg_. EvBnuoTera: Main *
- PoanTens fwlb_Main/wdg_...
= - KapeHs Box EwBnuoTeka: test 3
3 X
o - Wna Cpynna rpadmkog 4 EwBnuoTeka: originals 4
- OAWMCaAHWE LWaBnoH crpaHm... BripesaTe EM3YanbHEIA 3NeMeHT Chrl4+x
_1‘j KonwWpeeaTe BM3YansHLIA 3NeMeHT Ctrl4+C
- Benw4eH true _
] falze n BcTraenTe BMEYANEHEIM 3NEMEHT CErl
[ reometpua [0, 0, 900, 600,..
H L N ! SarpyauTe 1z B
-- MomMowk [. 1] .
- CoxpaHuTe B BJ Ctrl+5 I« .
Ha#aTte ana acbasneHna emayansHore i @ OBHOBWTE NpOEKTE I.‘rpilelll:Il:Hi |E| l1zM. pazmepa D rorman é

Puc. 5.1.2. Jlo6aBnenue rpymmsl rpadgukoB "['padukm 2".

30aTE BHANET/CTPaHHLY

BeeguTe I.l'I,IJ.I!HTl.l'Iltll.l'IKﬂTHFI H WMA HOoBOro EI.H.IJ.II!TE.IrI.'I'FIﬂHI.I'ILLhI.

ID: [2 ]

Mma: Irpad:mwl 2 I

|V MpyUHATE

| x OTmeHa
A

Puc. 5.1.3. Jluanor BBoJa uaeHTU(UKATOPA U UMEHU.
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[Tocne moaTBep kKIeHHUS BBOJIa MIMEHU OYJET co3aHa HoBas crpaHuna. OmHaKo, i €€ aKTUBaIlui HaM
MOHAO0UTCS €€ BKIIOYUTh. BKIIFOUHUTH CTPAaHUILy MOXKHO B JUAIIOTE PEIAKTUPOBAHUS CBOWCTB CTPAHUIIBI
(puc.5.1.4). OTKpBITH ATy CTPAHUILy MOXHO IOCPEACTBOM BBIOOpa MyHKTa MEHIO "CBOHCTBAa BH3yaJbHOTO
srieMeHTa" B KOHTEKCTHOM MEHIO BHOBb CO3JaHHOMN CTPaHUIIBL.

e (& CTpaHuua npoekTta: fprj_tmplSO/pg_sofpg_1/pg_ggraph/pg_2
BugweT | Atpwbytel | OBpaBotka | CeAsm |
—CocToAHKE
BrnwHeH: E'
PoauTensckiid BMAMET: [ |"’]
THN cTpaHMLEL [CTaH,ﬂ,apT IY
—Kondurypauma
1d: |2
KopeHe: |Box
MyTe: |J’plj_tmpISD.Fpg_EoJ’pg_iJ’pg_ggraph.u’pg_z
Hma: [Fpa-:bmv:w 2
CnucaHue!

Wabnon crpanduy: "Mpynna rpadukos”

Bnageney, rpynna. [I'ﬂmﬂﬂ IT] [UEEI'E Iv]

DOocryn: [DEaap M YApaEnaHWe I"] [DEaap M YApaEnaHWe I"’] [DEaap -

Puc. 5.1.4. lnanor penakTupoBaHHsi CBOWCTB BU3YaJIbHOI'O JIEMEHTA.

[Tocne BKIIOUEHHSI CTPAHMIIBI MOXXKHO MPUCTYNATh K YCTAaHOBKE CBS3€i HAa CO3JaHHBIC B MpPEABLAYIICH
IJIaBe IMapaMeTpbl KOHTpoJuiepoB. Jlis 3TOro, He MOKMJas AMAJOra peJakTHUPOBAaHUS CBOMCTB BHOBb
co3naHHOM crpanmubl (puc.5.1.4), nepeiiném Ha Bkianky "Ceszu" (puc.5.1.5). Ha sTolf BKIagke Mbl
yBUIUM JepeBo ¢ anmemeHTamu "ell" ... "el8". Pa3BepHyB m000H W3 3JIE€MEHTOB MBI YBHIHM BETKY
"Parameter", BOT B Hel MbI U JOJDKHBI YKa3aTh MM BeIOpaTh aapec Hamux arpuOyroB "Ti" u "To". Utoro
3all0JIHUM 4YeTblpe 3jeMeHTa. llpu 3amosHeHuM 3JIEMEHTOB YacTb CBOWCTB HYKHO YKa3blBaTh Kak
nocrosiHHbIe. HarpumMep, 00s3aTeNIbHO HYKHO yKa3aTh:

« name - "val:AT101 1 Ti"

+ ed - "val:rpan.C"

« max - "val:150" (ans Ti) u "val:100" (ans To)
« min - "val:0"

Ecnu 3apanee mpenycMOTpeTh Haluuue aTpuOYyTOB, YKa3aHHBIX MOCTOSHHBIMU B IA0JIOHE MapaMmerpa
KOHTPOJIIEPa, TO MOXKHO OyJIET YKa3bIBaTh TOJIBKO MapaMeTp, a aTpUOYTHI paCCTaBITCS aBTOMATHYECKH.
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CTpaHuua nposkTa: [prj_tmp /pa_ggraph/pg_2

[ BuameT | ATprByTEI ObpaboTka I CeAazn l
[BEE] IHa4eHWe :
=L
El Parameter PaspeneHo: val:AT101_1 Ti, , , prmifLogicLew/KM101/AT101_1/Ti, valirpa... |
“ name val:AT101_1 Ti r
- aMax
- addr prrn:fLogiclev/KM101/AT101_1/Ti
- ad val:rpaa.C T
- max wvali150
= min wval:0
- pModed
~ pModeC
- prec
- owMax
= whMin
- color #a3e77c3
- digCams
- digRevers
- digStts
G elz2
El- Parameter PazpeneHo: valiAT101_1 Ta, , , pron:fLogiclev/KM101/AT101_1/To, valirp...
i name val:AT101_1 Te
..... aMax
----- aMin
----- addr prrm:fLogiclev/KM101/AT101_1/To E
----- ad valirpaas, C hd

Puc. 5.1.5. Briagka "Csi3u" quanora peJakTHPOBAHUS CBOMCTB BU3YaJIbHOTO DJIEMEHTA.
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3aKOHYMB BBOJ CBA3€H, MOXEM IIPOBEPUTH, YTO MOJIYUYMIIOCH B pe3ysbTaTe HamMX ycuiaui. [lig storo
3aKpOEeM OHO Juajiora CBOWCTB W 3amycTuM mpoekT "['pynmel curHamu3anuii (malioH)" Ha UCIIONHEHHE,
PO KHOIIKY 3allyCKa Mbl [IOMHUM U3 MEPBBIX I71aB. 3aTeM BblOepeM rpadUKu U MepeKIrouuMcs Ha BTOPYIO
ctpanuny. Ilpu 6e30mmO60YHON KOH(PUTypalMyu Mbl JOJDKHBI YBUJETh YTO-TO MOJ00HOE M300pakEHHOMY
Ha puc.5.1.6.

D [pynnel curdannzaumii (wabnew)

gaﬁn HapyweHuwe Bua [Momowk

Tpynna 1

Mpynna rpacuKos:

=
.\

rorman

v B @ Q i &

Puc. 5.1.6. Co3nanHas rpynmna rpa@uKoB ¢ YETHIPHMS MOIKITFOYCHHBIMU CUTHAIAMHU.

5.2. Co3naHue HOBOI'0 KaJipa, MHEMOCXEMbI

[TomHuMeM TIUIAaHKY W CO3AaJUM HOBBIM Kaap, KyJa IMOMECTHM 0a30BbIE JIEMEHTHl OTOOpa)keHUs
3HAYeHHUH MapaMeTpoB HAIIUX KOHTPOJIepoB. Takue Kaapbl OOBIYHO HA3bIBAIOTCSI MHEMOCXEMAMU U KPOME
OTOOpaXeHHsI JWHAMUKH, W JaxXe B TMEpPBYI0 OuYepellb, COJEp>KaT CTaTUYECKOEe H300pakeHue
TEXHOJIOTMYECKOI0 Ipolecca B MHEMOHMUYECKOM TIPEJCTAaBICHUU. MBI ke He OylieM aKLUEeHTHPOBAaTh
BHHMAaHHUE Ha CO3/IaHUE CTaTHKH, a J00aBUM 3JIEMEHTHl TUHAMHUKY U MOJKIIOYUM K HEW MMapamMeTphl HAIIUX
KOHTpoJu1epoB. Hy 1 moMecTrM CO31aHHbIN Kaap B JEPEBO YK€ U3BECTHOIO HAM IIPOEKTA.

HoBsle kaapel, npeaHa3Hau€HHbIE B MOCIEACTBUM JJISi MOMEIIEHUS B MPOEKT, NPUHATO CO3/1aBaTh B
oubnmorexke BumxkeToB. CozganuMm HOByro Oubnuoreky BumkeroB "KM101"; BbIOpaB BepTHKAIbHYIO
BKIaAKy "Bumker' W B KOHTEKCTHOM MEHIO OKHa OMOJIMOTEK BHDKETOB BhIOepeM myHKT "HoBas
oubnuoteka" (puc.5.2.1). B auanore BBoga nmeHun ykaxeMm uiaeHtudukarop "KM101" u umsa "KM 101", a
3aTe€M MOATBEPAUM.
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2 Vision-pazpaboTea

@aiin  PesakTnpoeadHne [poekT Bngwer OkHo Bna  Domowe  QTStarter

MpoekTel

Ctrl+I
CIcHOBHEIE 301
Tectoman . ¥AannTe BNZYankHEIR 3NeMeHT Ctrl+D
M CHHETHTE NEMEHEHHA EN3yankHaro 3NeMEHTA
. CEOACTEA BHEYANEHOID 3NEMEHTE Ctrl+P
PenakTipoEare BH3YaNEHEN 3NEMEHT Ctrl+E
EnbBnnoTeka: doc

EnBnuotera: mnEls

EnBnuoTera: AGLKS

BEuBnuoTera: Main
e EnBnuoTera: test
m BEnBnuoTeka: originals

* Beipe3aTk BU3YaNkHEI1 3NEMEHT Ctrl+3

_1‘| KonnpoBaTe BN3YAnNEHEIA 3MEMEHT Ctrl+C
I'-‘ B ETaENTE BNy ANEHEIN 3NEMEHT

Sarpy=EnTe H3 BA,

CoMpaHnTE B BA,

ﬁ DBHoeNTE BuBnnoTern

HamaTe AnA co3faHnA Hoeoid BuBnnoTekn, 100% |:| Wzm. pazmepa E”r:m.n y

Puc. 5.2.1. JloGaBieHHE HOBOM OMOJIMOTEKH BUIKCTOB.
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Hanee noGasnseM HOBbIM kagp "AT101", BeiOpaB nyHkT "bubauoreka: originals"->"I'pynmna snemeHToB"
B KOHTEKCTHOM MeHI0 co3faHHoi Oumbmmorexku "KM101" (puc.5.2.2). B nuanore BBOJa MMEHH yKaKeM
uneatudukatop "ATI01" u uma "AT 101", a 3arem nmoarBepauM. B ocHoOBe 11000T0 Kajmpa U CTPAHHUIIBI
JOJDKEH Jiexath 31eMeHT "I'pynna snementos” ("Box"), mo3ToMy MbI €ro U BBIOpaH.

D Vision-pazpafoTea

daiin  PemakTnpoeaHne [Mpoekt BuaweT Okvo  Bua  MNomowe QTStarter

BAABRSNRE . i CowsMEH -

o e, Bmar el
=

E I HMma |Tv|n

c [#- DokymenTel EubnnoT

b ZNeMEHTEl MHEMOCHEMEI EubnnoT
- AGLES EubnnoT

CICHOBHEIR 3NEMEHTEI EubnnoT

a TecToBad BubnuoT

- Original widget's library
KM 104

m Hoeasa BubnuoTeka

BuoxeTt

EubnnoT

'. LoBaenTe BN3VankeHEIA 3NeMaHT Ctri+I
Y0anUTe BUZYanNbHEIA 3NEMEHT Ctrl+D

CIHHETHTE HEMEHEHHA BNy anEHOMO aneMeHTd

CEOACTEA BN3YankEHOro 3NeMeHTa Ctri+P

PeaakTHpOoEaTE ENEYanEHEIT 3NEMEHT Ctrl+E

! I EnbnnoTera: doc L

5 R EuBnnoTeka: mnEls *
“E; ATpubyT Bubnnoteka: AGLKS *
E- EnbnnoTera: Main L

EubnnoTeka: test

5 BubnwoTeka: originals

i SneMeHTapHan durypa
EuBnnoTeka: KM101 * (B 3nemenTa dopHel

Bripe3aTe BM3y¥ankHEIA 3NeMeHT Crrl+¥ "E TeKcToERIE NGNA
' KonnpoeaTe BU3YanEHENT 3NeMeHT Ctrl+C a Meana

BcTaENTE BNEYANEHEIT SNEMEHT Cr] ’ Onarpamma

%
Ef
&
. Sarpy=uTe U2 BO MpoTokon
8
&

g HOokyMeHT

Y Mpynna snemenToe
] 1

HaxaTe anAa aobaeneHua enaxeTa ocHoeaHHoro ot fwlb_originals/wdg_Box'

CoxpaHnTe B BI Ctrl+5

ObBHoenTE BuBnnoTeEn

100% El =M, pazmepa El roman|

Puc. 5.2.2. Jlo6aBnenue HOBOTO Kajpa.

Cpa3y mocie co3maHusi dJIEMEHTa HOBOTO KaJpa HYXKHO YCTaHOBUTH €ro 0a30BBIE CBOMCTBA,
XapakTepHble s Kaapa MHeMocxeMbl. CBOMCTBA UM aTpUOYTHI JIFOOOTO BU3YalIbHOTO AJIEMEHTa MOKHO
yKa3aTh B MaHETH WHCTPYMEHTOB "ATpUOYTHI", IPEIBAPUTEIHLHO BBIOPAB HYKHBIA BH3yaJIbHBIA JJIEMEHT.
Bri6epem co3nannbiii kaap "AT 101" u ycTaHOBUM clieAyIoLIe CBOWCTBA!

«  T'eomempus:wupuna - 900;
« T'eomempus:evicoma - 600;
+ @Don:ysem - "#SASASA",;

«  I'panuya:wupuna - 1,

« I'panuya:yeem - "black".
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B pesynbrare momyunm myctoil kaap (puc.5.2.3), rOoTOBbIN i 100aBlIeHUs! 3JI€MEHTOB Ha Hero. J[is
PEAAKTHUPOBAHUS WM MPOCMOTPA BHIA KaJpa HEOOXOIUMO B KOHTEKCTHOM MEHIO KaJpa BBHIOpATh IMyHKT
"PenakTrpoBaTh BU3YyaIbHBIN AJIEMEHT".

* Vision-pazpaboTea

gaﬁn Pepaktupopanne  [poekt  Bugker Okdo  Bpg  Momowe  QTStarter

S OENNMEE L O CEm

[_] X ) ) =
z Bumkcer: [wlb_KM101/wdg AT101
E |||"|MH |Tun
c [ okymenTel EnfinnoT,

[ ZnemenTel MHEMDCxEmbl EnfinnoT,

T B:---AGLKS EnbnnoT.
£l BBl kmio1 B aweT
E [#-- Bl KCH_MM1 B aweT
B O CHOBHEIE 3NEMEHTEI EnfnnaT,

- TecToean EnfnnaT,

ﬁ Original widget's library ~ BubnnoT,
[El- kM 101 EubnuoT.
W AT 101 BuakeT

al | (]
, ArpuyTai
é 3Ha4eHne ;]
B TUAT101
T fulb_KM101/wdg_..
| - PoanTene Jwlb_originals/wdg..
=|| = HKopeus Box
f k] AT 101
g
| - OnucaHne
- BEnwYed true
w AKTHEHEIA false
[l MeomeTpua [0, 0, 900, 600, 1, .
,,x i}
"'f i}
b wnpaHa 900
b BEICOTA E00
® Macwrafl 1
vy macwrah 1 e
1]
L pTETYN ]
- Namawe [.]

- KOHTEKCTHOR..

100% E l12M, pazmepa D raman| 4
Puc. 5.2.3. Buzx HOBOro KaJipa U yCTaHOBJIEHHBIX aTPUOYTOB JUIi MHEMOCXEMBI.

Terepp m00aBUM Ha Kaap 3JEMEHTHl OTOOPaKCHHS 3HAYCHHUS aHAJOTOBOTO IMapaMeTpa IS HaIlux
4eThIpEX CUTHANOB. [ MOMEIIEeHUs Ha MHEMOCXEMY JJIEMEHTa OTOOpaKeHUs aHaJOTOBOTO CHrHala
HY)KHO BBIOpaTh Hally MHEMOCXEMYy, a 3aTeM B MCHIO OKHAa BBIOpaTh NyHKT MeHIO "Bumker'-
>"bubmuoteka: Main"->"OT1oOp aHaior"; mociie 4Yero MOSBUTCS Kypcop € 00pa3oM 3TOTO 3JIEMEHTa,
KOTOPBIN HY>KHO TIOJIBECTH B KeJIaeMyI0 001aCTh MHEMOCXEMBI M HAXKATh JICBYIO KHOIIKY MBIIIU. B MOMEHT
JI0OABJICHHSI TIOSIBUTCS JHAJIOT C 3allpOCOM HMMEHHM HOBOTO 3jeMeHTa. J[00aBisaTh Mmom00HBIM 00pa3zom
OyneM dethipe snmeMmeHTa, kortopele HazoBéM: "Al Ti", "Al To", "A2 Ti" u "A2 To". Jlo6aBneHHbIE
AJIEMEHTHI MOKHO B TOCJICICTBHH PACHOJIOXKHUTh KaK HYKHO, TIPOCTO BBIJEISISI M TIEPETACKUBAsT MBIIBIO.
[Tocne BbIMOMHEHUS TTOIOOHBIX MAHUMTYISLUN Y HAC JOJDKHA MOYYUTHCS MHEMOCXEMA C BUJIOM, TIOXO0XKUM
IIpEJICTaBICHHON Ha puc.5.2.4.
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D Vision-pazpafoTea

gaﬁn Penaktupoeanve [poert Buawetr Okde Bua  Momowe QTStarter

S OB NREAEE.. () PmwmGREBE

] 3
z Bunscer: Swib KM101/ wdg AT101 S
E |MM:| |Tun
c El- DokymenTel EnfnnoT.,

[ ZneMenTel MAEMOCKEMEI EnfnnoT.,

— EkkM o101 Enfnnot..
b B2 I§ AT 101 Bugmer
ﬁ [l AGLES EuBnnoT..
u=g [~ CicHOBHBIE 3NEMEHTEI EuBnuoT..

— b G Tectopan EubnneT..
ﬁ Original widget's library  BEnfnnoT.

- ArpuBy sl
\:i: |A'rp|15y'r 3Ha4eHHE 3
gl o Id AT101
< e MyTe Jwlb_KM101/wdg_A..

=+ PoanTens Jwlb_originals/wdg_...
= - KopeHe Box
fed = FMA AT 101
¥
— - nucaHne
- Brnw4eH true o
< AKTHEHBIRA false
[l FeomeTpna [0, 0, 900, 600, 1, ..
[F-- Namawe I 1
- KoHTeEKCTHDE .. @

Ba% %= mel TR0

Beifpanel znemenTel 100% B Mam, pazmepa D rorman ﬂ

Puc. 5.2.4. Bux HOBOro Kajipa M YCTAHOBJICHHBIX aTPUOYTOB JIUISI MHEMOCXEMEI.

Ha stom mpoueaypy co3gaHus MHEMOCXEMbl OylneM cuuTaTh 3akoHYeHHOW. CoOXpaHMM HOBYIO
oubmotexky BumkeToB "KMI101" w mpucTynmuM K 3Tamy pa3MeIIeHHUs Halled MHEMOCXEMBI B JepeBe
npoekTa "['pynmnbl curHanu3anuii (1mabdaon)".

[Tomectum Hamy MHemocxemy B BeTBb "I pynmbl curnanuzanuii (mradmon)"->"KopHeBas ctpanuma'-
>"I'pynna 1"->"Muemocxembl" myTéM BbIOOpa B KOHTEKCTHOM MEHIO s TyHKTa "MHeMocxembl" MyHKTa
"bubmuoreka: KM101"->"AT 101". UnertudukaTop A1 HOBOM MHEMOCXEMBI yCTaHOBUM B "2", IpH 3TOM
1oje HMMEHH ocTaBUM mycTeiM. Cpa3y mnocie a00aBI€HHMS HYKXHO YCTaHOBUTh 0a30BOE€ CBOMHCTBO
MHeMocxembl "Ctpanuna: rpynmna’ B 3HaueHue "so".

Jlanee Hy>KHO IIPOM3BECTHU YK€ 3HAKOMYIO HaM OIEPALMIO 110 IPeAbIAYILEH IT1aBe, 8 IMEHHO YCTaHOBKY
CBs3el Ha CO3/aHHBbIC B NpeAbLAYLICH TIjaBe MmapaMeTpbl KOHTPOJUIepoB. J[si 3TOro OTKpOEeM JHajior
peaaKTUpOBaHUS CBOWCTB MHeMOcxeMbl Ha Bkiajke "Csszu" (puc.5.2.5). Ha sToli BKiaake Mbl YBUIUM
nepeso ¢ anemeHntamu "Al Ti", "Al To", "A2 Ti" u "A2 To". Pa3BepHyB 110001 M3 3JIE€MEHTOB, MBI
yBUIUM BeTKy "Parameter”, BOT B Hell Mbl M JOJDKHBI yKa3aThb WJIM BBIOpaTh aJpec 3HAYCHUH HAIIUX
atpudytoB "Ti" u "To" coorBercTBeHHO. [IpM 3amoSHEHWH 3JIEMEHTOB YacTh CBONCTB HYXHO yKa3bIBaTh
Kak rmocrostHHble. Hanpumep, 00s3aTeIbHO HYKHO yKa3aTh:

« pName - "val:AT101 1 Ti"
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[ Bnamer | ATpnByTEI | ObpaboTra J CeAzn l

KMma

|3H.‘HEHHE

[=- &1 _Ti

e
H-
b
H-
b

=l &1 _To

=l a2 _Ti

= Parameter

pErr
pMaded
pMade
plHame
pPrec
pWal

- rad EVAL
- spMame

= Parameter

pErr

- pMades
- pModeC
i plMame
i pPrec

pWal

- rad EVAL
- spMame

= Parameter

pErr
pMaded
pMade
plHame
pPrec
pWal

- redEVAL

valiAT101_1 Ti

pro:fLogicLev/KM101/ATIOL _1/Ti

valiAT101_1 To

prm:fLogicLev/EM1I01/ATIO0L 1/To

valiAT101_2Ti

pro:fLogicLev/KEM101/ATIOL _2/Ti

Puc. 5.2.5. Bknaaka "Ces3u" nuanora pegakTUpOBaHUS CBOMCTB MHEMOCXEMBI.
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Tenepb MOXEM COXPaHUTh HAIly MHEMOCXEMY U IPOBEPUTH, YTO MOIYUMIOCH. /{1 3TOro 3aKkpoemM OKHO
JMajora CBOWCTB W 3amycTuM mpoekT "['pymnmbl curHanusanuii (mabioH)" Ha HCHOMHEHHE. 3areM
NEPEeKII0UYNMCSl Ha BTOPYIO MHEMOCXeMY KHomnkamu juctanus. [Ipu Oe3ommbouHON KOH(Urypaluu Mbl
JOJIKHBI YBUJIETh YTO-TO MOJO00HOE N300pakEHHOMY Ha pHC.5.2.6.

YANbl cHrHanu3awni (wabnon)

©aiin - Hapywenne Bua  Momowe

Tpynna 1

F e
g
MEB

raman

wrBv@ Q w e

Puc. 5.2.6. Co3nannasi MEEMOCXEMA C YETHIPHMS TTOAKITIOYCHHBIMH CUTHAJIAMHU.
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5.3. Co3panue HOBOIr0 KOMILJIEKCHOIO 3JIEMEHTA

[Ipuctynum K paccMOTpEHHIO 3a7ad TPEThEro YPOBHS CIOKHOCTH, a HMEHHO K CO3JaHMIO
KOMILIEKCHOT0 3yieMeHTa. Co3/1aHie HOBOI'O KOMIUIEKCHOI'O 3JIEMEHTA, BKIIFOUYAIOIIEro B c€0s KOMOMHAIIHIO
pa3MYHbIX 0a30BBIX NMPHUMUTHUBOB, MOXKET OCYIIECTBIATHCA B HECKOJIBKO 3TamoB. B kauecTBe npumepa
paccMOTpHUM 3aj1ady, COCTOSIIIYIO U3 IBYX 3TaIOB:

« Coznanue BukeTa "BO3aylIHBIM XOJNOJWIBHHUK' Ha OCHOBE NIPUMHUTHBA '"OjeMEHTapHas
¢durypa".

« Co3nanue (UHATBHOIO CKOMIIOHOBAHHOIO BHJDKeTa "XOJIOAWIBHUK' Ha OCHOBE NPUMHUTHBA
"I'pynna snemeHToB".

5.3.1. Co3nanue BuakeTa ""Bo3aylmiHblil X010AWILHUK' HA OCHOBe NIPUMHUTHBA ''JileMeHTapHasA
¢urypa'.

Bumxker OymeM co3nmaBath B paHee HaMH co3qaHHoN oubmuoreke "KM101". Jlnist 3TOro KJIMkaeM mpaBoit
KHONKOM MaHMIyJsATOpa "MbIMBL" MO MYHKTY 3TOH Oubimoreke M BbIOMpaeM NyHKT '"bubnuoreka:
originals"->"OnemenTapHast ¢urypa", kak 3To moka3aHo Ha pucyHke 5.3.1.1. [lns HOBOro simemeHTa
yKa3blBaeM uaeHTHdukarop "air cooler" u ums "Bo3ayniHbiil Xono uiIbHUK" .

2 Vision-pazpafoTEa

QTStarter

®aiin  Pesaktnpoeanne MNpoert  Bnawer

B8 3m

........................ Bepear e

OkHo  Bua  [MNomowe

Mma

[#- DokymenTe
[F- ZnemedTEl MHEMOCHEMEI
KM 101

MpoekTel

4 Hopam BufinnoTera

51 AR AT|¥
; - AGLES !. OoBaenTe BHZYANEHEIA 3NeMEHT Ctrl+1
@ | - OcHopHEe B
ﬂ TecTom ' ¥0annTe BMEZYANEHEIN 3INEMEHT Cerl+D
.a. Driginam CMHETHTE HEMEHEHIA EWEYANEHOMD 3NEMEHTS
. CBONCTEA BW3YaNkHOro 3NEMEHTA Cerl+Pp
u PenaKkTHROBATE BENZYaNEHEIN SN8MEHT Ctrl+E
EnbnnoTeka: doc ¢
1 I BuBnuoTeka: mnEls *
ﬂ- BubnnoTeka: KM101 r
E EnbnnoTera: AGLES ¢
ATpub
E_ L EnbnnoTeka: Main ¢
(=
L

BuBnnoTerka: test

- BubnwnoTeka: originals

ﬁg BLIpazaTe BMZYANEHEIA 3N8MEHT Ctrl+3 %
:‘_ KonnpoeaTe BN3YankHEId 3NEMEHT ctrl+C E TekcToeEkle NoNA
E"] BETaBENTE BENEYANEHEIT SNEMEHT Cerl+W a Menna
. Zarpy=nTe na 6O ’ Anarpamma
. CoxpadnTte B B, Ctrl+5 % MpoTokon
@- OfHoenTE BuBnnoTekn g Heryment
| | _@ Fpynna aNeMeHToR
HaxaTe anA aobaenevua enaxeta ocHoeaHHero ot fwlb_originals/wdg_EIFigure’ M”_l Mam, pazmepa E“ml v
Puc. 5.3.1.1. Jlo6aBienue BupKkeTa Ha OCHOBE MPUMUTHBA "DnemeHTapHas ¢purypa" B 6uOInoTeKy
"KM101".
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ITocne TOATBCPKACHUA Yy HaAC TMOABUTCA 00BEKT HOBOTO BHUIKETAa C HMCHEM

"Bo3nymnsrit

xonoauiabHUK". Beibepem ero B criucke BumkeroB 6ubimoreku "KM101" u oTkpoem aist peJjakTUpOBAaHUS
MOCPEJICTBOM KOHTEKCTHOTO MEHIO HOBOTO dJIEeMEHTa. 3aJaJ M Terephb BO BKIaAKe "ATpuOyThl" B MyHKTE
"T'eomerpus" mupuHy U BeicoTy BukeTa B 200 nukcenos (puc. 5.3.1.2).

2 \ision-pazpafoTka

Daiin

p!,ﬂ,ilTHFﬂEiH“!

MpoekT

BnawaTt

OkHo

Bua

Mamowe

QTStarter

MpoekTel

- ﬁ TecToean

BozaywHeIn

I CHOBHBIE 3NEMEHTEI

-8 Original widget's library

------------------------------------------------
|Tun

- AoKyYMEHTEI EwGnuo

SNEMEHTEl MHEMOCHEMEI EuBinno

101 Eubnno

BuaxweTt

EuBinno
Eubnno

Bubnno|

Enbnnal

|3Ha-|!Hv|!

< BENWYeH

o AKTHEHEIA

= Freometpua

s £

b LUIMPUHA

i BEICOTA

b MacwTak
H

>

ATpubyTEI

by MacwTah
-
[ Nomowe

true
false

[0, 0, 200, 200, ..
o]

8]
200
200

I TEELY

wl 00 G 0

ME L O

O

BupsceT;:

Swrlb_ KM101/ wdg_ain_cooler

Bribpanel anemenTen

MB =M, pazmepa E“ml A

Puc. 5.3.1.2. 3aganue reoMeTpu4EeCKUX pasmMeEPOB BUDKETA.

Tenepp HapucyeMm BH3yallbHOE INPEACTABIECHUE BHJDKETA. DTy NPOLEAYPY MOXKHO NIPOAENaTh IBYMS
HIDKEONHCaHHBIMU CIIOCOOaMU:

« HapucoBatp xenaemoe u300paKeHHE MaHUIYJIATOPOM "MBIIIb", HCHoab3ys "JInHuio"

, "ﬂyry"’

"KpuByto bes3pe" u "3ammsky". CoorBercrBytomas mnaHenb ("[lanens snemMeHTapHBIX QuUryp'")
MOSIBUTCS TIOCJIE€ BXOJAa B PEXKUM pEIaKTUpOBaHUs (pucoBaHMsA). Bxox B 3TOT pexum
OCYIIIECTBISIETCS, KaK Moka3aHo Ha puc. 5.3.1.3, nmub0 ABOWHBIM HaXaTHEM JIEBOW KHOIIKH
MaHUIyJsATOpa "MBIIIL" Ha TEIe BUIKETA.
+ Bpyunyto 3anonuuth nose "Crnucok 31eMeHTOB", BBes MepeyeHb HEOOXOAUMBIX AJIEMEHTOB U
KOOp/MHAT TOYEK.
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2 \isian-pazpafoTka

Pafin  PefakTHpoEaHne

rrrrrrrrrrrr

Mpoekr Buaxer OrkHo Bpg

" QTStarter
|®=E

¢

Momowe

Bupscet: /wib_KM101/wdg_air_cooler

Mma

[#- DokymenTel
ZNeMeHTEl MHEMOCHEMEI
kM 101

MpoekTel

Bo3AyLUHEIA 2

- AGLES W N B PEAAKTHPOBAHME BUAMETA
O CHOBHEIE 3MEMEHTEI EuBinno i i T
ﬂ TecTopan Bubnno| - B

CoznaTe H!ﬂEFEH!HH! HZ ENO¥ETa

~{54 Original widget's library

Bubnno|

YeennanTe (+10%)
¥MeHewnTE (-10%)
ChpocnTe macwTab (100%)

P hkkkkkkb ATpaiyId i BrIpe3aTh BH3YANEHEIT 3NEMEHT Ctrl+3
E
] ATpnbyT 3Ha4eHne | KonwpoeaTe BU3YankeHENi 3NEMEHT Ctri+C
2| i Brnwden true =
F
o e ARTHEHLIR faloe BeTaenTe EN3YaNEHEIN SNEMEHT Cerl
[l reametpns [0, 0, 200, 200, .. ZarpyanTe nz B
b n o
>1_.r ¥] CoxpannTe B B Ctrl+5
T TLE 200
i BEICOTA 200
sewmacwrab 1
By macwTab 1
e gTCTYN 0
[#- Mamowe [ ]

I TEEI T EEY

HaxaTe anA exoaa B PEAAKTHRPOEAHHE EWOMETA,

MB KzmM, pazmepa E“ml d

Puc. 5.3.1.3. BxoJ B pexuM prUCOBaHHS BUKETa, OCHOBAHHOTO Ha MPUMUTHBE "DieMeHTapHas ¢urpa'.

B Hamem mpumepe MBI BOCIIOJIB3yeMCs BTOPBIM criocobom. s storo B mosie "CHUCOK 3JeMEHTOB"

MHCIIEKTOpa aTprOyTOB BBEIEM HIKENPUBEAECHHBIN niepedeHb 1 HaxxmeM "Ctrl"+"Enter".

Line:
line:
line:
line:
line:
line:
line:
line:
line:
fill:
fill:

(20180) : (100120)
(100120) : (180180)
(180180) : (100]140)
(1001140):(20180)

(100120) :(100]140)
(20180) : (180180)

(501165) :(100]140)

(1001140) :(150]165)
(1501165) : (50]165)

(20180) : (100120) : (180180) : (1001140)
(501165) :(1001140) :(1501165)
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Bce Touku, B HameM ciy4ae, yKa3aHbl B CTaTMYECKOM BHJE, TaK KakK HE IpelycMaTpUBaETCs
JUHAMU3AIUsl U CMEHa KOOPAMHAT B PEXKUME HCIOJHEHHUS, a BCE OCTaJbHbIC MapaMeTpPhl OCTaBJIEHBI IO
YMOJIYaHUIO.

BcenenctBue 5Toro Hain BUIKET IPUMET BU, H300pakeHHbIN Ha puc. 5.3.1.4.

2 Vision-pazpaboTka

Paiin  Pepaktnpopanve Mpoext  Buawer Okvo  Bua  Momowes  QTStarter

zeam

T ™ i . .
z £ Bumwker: /wib_ K101/ wdg_air_cooler;
E Mma |Tv|n |
c [ DokymenTel EufinnoT..

SNEMEHTEl MHEMOCHEMEI Bubnnor..

-~ Ekmio1 EnfnnoT..
& - AT AT 101 BuasmeT
E * Bo3AYWHEIT Xono4an.. BugweT
@ | [ AGLKS EnfinnoT...

— ---DCHnHthe INEMEHTEI Bubnnor..

ﬁ Tectoean Enfnnor...
¢ Original widget's library  BubnnaT..

G e | e
u'i} ATpubyT IHa4eHne -
& | - Nuuna [1, #000000, CnnowHaa]

< | H- Mpannua [0, =000000]

---3annnHEHhE [ 1]
s+ ¥ron nogpopata O

=
E :t ‘n ”n ‘t
8]
0|80 0o W
oo W o|eo
oo|zo 0o W
0|80 0|80
0 0o W
oo W W
W W
0|80 o020 o|eo oo -

I PERITYTREEY

ME' Mzm, pazmepa E“MI d

Puc. 5.3.1.4. U3006paxenue, coorBeTcTBYyIoMIee "CIICKY 27I€MEHTOB" BHDKETA.
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Tenepb nmoMeHsieM IBET 3aJIMBKM (YEpHBIH, €CIM HE yKa3aH HUKAaKOH Apyrod (10 yMOJYaHHUIO)) BO
BKIasake "ATpubyTsl" B myHkTe "3anonHenue" Ha "lightgrey" (puc. 5.3.1.5). LlBeT MOXHO 3a/1aBaTh, Kak C
MTOMOIIbIO Ha3BaHUU 1BETOB, Tak U B (hopmate #RRGGBB( #RRGGBB-AAA).

Paiin  PepakTupopanne [poekT Buawer Okvo  Bua  MoMowe QTEtirt!r

I L x
E f F Bupwcet: Swlb_KM101/ wdg_ain_cooler;
E MmMa |Tv|n
I':" [H- MokymenTe EnfnunoT..

H SNEMEHTEI MHEMOCHEMEI EnbnnoT...

- EnbnnoT...

5 BnaxeT
E .. BunaxeT
@ EnfinnaT..

i - QICHOBHEIE 3NEMEHTEI EnfinnaT..

a TecTopan Enbnnor..
a Original widget's library EnBnnorT..

e ATpaabyTel T
£

-E ATpubyT 3HaveHne

<

| i+ OBpaboTrac.

= :

& || EH- Nuuna [1, #000000, CnnowHan]
0| EH- rpannua [0, *000000]

.|| B~ 3anonnenne

e nz0fpan..
ron noepopoTta 0
line:{20] 800 {100]20)
line:{100]20):(180|80)
line:(180]|80):(100[140)
line:(100] 140 (20|80)
line:(100120%(1001140)
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Puc. 5.3.1.5. i3MeHeHue 11BeTa 3aM0IHEHUS (3aJTUBKH).
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http://www.w3.org/TR/SVG/types.html#ColorKeywords

CozaayM HMKOHKY JUIsl HAIllero BHJDKETa, KoTopas OyJneT BUAHA B JepeBE BUDKETOB OMOIMOTEKH
"KMI101" (puc. 5.3.1.6).

t‘DiMn Pepaktnpoeanne Mpoeer  Buaxer OkHo Bua Memowe QTEtir‘t!r

Bumwcet: Swlb_KM101/widg_air_cooler
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l BnmxeT I MpoekTel ]
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ﬁ TecToBan EnfnuoT.. Cozaate nzofpal AAne n2 BnakeTa
a Criginal widget's library Eunbnnet.. Yaenaunte [+109%)

YmeHbwnTe [-10%)
ChpocuTe macwTab (100%)

ﬁg BrIpezaTe BN3yYankHelil 3NEMEHT Ctrl+3
T rrrrrrrrrrrrrrrrere 5
............................ . KonnpoBaTe BUIYANEHEI 3NEMEHT Ctrl+C
W MBI " ] P ¥
= m BcTaEnTE BENZYANEHEIT 3NEMEHT Crl+W
] ATpHAYT 2Ha4eHHe -
= . SarpyznTe n2 B
< |
i OfpafoTra ... . CoxpadnTe B B Ctrl+5
=[
2| E- Nuuna [1, #000000, CnnowHan]
G| EHerpannga [o #000000]
.| [E-3anonHenne h

e nzofpan..
¥ron noepopota 0
line:{20|80):{100]20)
line:{100|20):(180]|80)
line:(180[80):(100]140) -
line:{100|140):(20]|80) E
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id%%\l—--ﬂl_lﬂ
HaxaTe ANA CO3LAHMA MEOHEW HE BMOMETA, MB zm, pazmMepa DIMI d

Puc. 5.3.1.6. Co3nanne UKOHKH IS BUIDKETA.

Ha srom mporecc co3naHust nmepBoro BUIXKETa MOYKHO CUMTaTh 3aBeplIeHHBbIM. llepelinem Temepp k
JTaIly KOMIOHOBKH U CO3JAHUIO PE3YJIbTUPYIOIIErO BUDKETA.
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5.3.2. Co3nanue (pMHAJIBLHOI0 CKOMIIOHOBAHHOI0 BH/kKeTa " X0/10ANIbHUK' Ha OCHOBEe IPHMHUTHBA
"I'pynna 3jieMeHTOB"

Pesynprupyronuii Bumker Oynem co3maBaTh B Oubnmoreke "KM 101". Jlnst aToro kimkaem mpaBoit
KHOIKOM MaHUIYJSATOpa "MBIIIBL" 1O 3TOM 6MOIMOTEKEe U BhIOMpaeM NpuUMUTHUB "['pymma 31eMeHToB", Kak
9TO ToKa3aHo Ha pucyHke 5.3.2.1. Jns HOBOro aneMeHTta ykaspiBaeM uaeHTuukarop "elCooler" u ums
"X oNogWILHUK" .

©aiin  PegakTvpoeaHue  [MpoekT  BugweT OrkHo  Bug  Momows  QTStarter

=2 a8 -l 2 AR R Y

B i S
% I Mma Tun B
S| - [@ Cumanusaums Bun#eT

B4 ApmaTypa BugmeT
= - KpaH wapoBbIiA BupxeTt
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@ YpoBEHs BugmeT

m Hoean BubnuoTeka
‘.. 4 Bogy . NoGaEWTe EWIVANBHBIA 3NEMEHT Ctrl+l

Bl AGLKS

- OcHOBHRIE 3 B v i = e

@ OYMETUTE M3MEHEHWA EM3YanbHOTMD 3NEMEHTE

2 ! CBOMCTES BW3YaNbHOMD 3NEMEHTE Ctrl+P
& || ATPWEYT iy )
= =4 PEpaKTWPOBATE BW3YANsHBIA 3NEMEHT Cirl+E
(-
% BuGnuoTera: doc L
& buGnuoTeka: mnEls 4
Ll
= BuBnuoTexa: KM101 3
)
buGnuoTera: AGLKS 4
BuGnuoTeka: Main L

BuGnuoTeka: test b

B buGnuoTera: originals

& InemeHTapHan gurypa

ﬁg’ Bhip2iaTh BW3YaNbHBIA 3NEMEHT E 3INeMeHTel opmMbl
:‘_ KoMMpoBaTE BW3YaNsHBIA 3NEMEHT Cirl+C E TekcToOBbIE NONA
[0 BcTaswTh BW3yanbHLIA 3NEMEHT Clrl+y a Megua

. JampyanTe ua B ’ Jvarpanma

. CoxpanuTe B 6] Cirl+S @ MpoTokon

@- OBHOEHTE BrEnMoTekKn B AorymenT

HaxaTe gna pobasneHya BMAXeTa ocHOBaHHoM oT fwib_originalsfwdg_Box'

BM Moynna snemeHToR . |:| y
Puc. 5.3.2.1. JloGaBnenune BupKeTa Ha ocHOBE npuMuTrBa "I pynma snemenToB" B 6ubmmoteky "KM 101",

[Tocne moaTBepk A€HUS y HAC MOSBUTCS 00BEKT HOBOrO BukeTa ¢ uMeHeM "XomoauinbHuk". Beibepem
ero B crnucke BukeToB oubmmoreku "KM 101" u oTKpbIBaeM Ui pellakTHPOBaHUA. 3aJaluM TErepb BO
Bimanke "ATpuOyTtel" B myHKTe "l'eomerpus" mupuHy u BbicOTy Bumxketa B 250 m 200 mumkcenoB
COOTBETCTBEHHO.
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BospméM paHee cosnanHbld dneMeHT "Bo3gymnblii xonoaunsHUK" (air_cooler) m meperamuMm ero

(HaXxaB Ha HEM JIEBYIO KHOIIKY MAaHUIYJISATOpa "MBIIIb",

U mepemMenias Kypcop "Meimu" 10 o0mactu

BHJDKETA; TIOCJIC ATOTO HY)KHO OTITYCTHUTh KHOIIKY) Ha BHOBb CO3/IaHHBIN HaMU BUDKET (puc. 5.3.2.2).

fision-pazpafioTEa

®aiin  PenakTupoeaHne [poekT Buawet OKHo Bna  MNomowk

I BRA® o

ByoHeT:

MpoekTEl

JoEyMeHTE

101

ZNeMeHTEl MHEMOCHEMEI Eunbnvet: -

JHa4eHHe

= CINWEaHKe

- Brnwyed
< AKTHEHEIN
E] FeomaTpua

EEICOTA

peew macwTab 1
sy macwTal 1

Box
HonoAnneHWE

true
false
[0, 0,250, 200, 1, 1,..
a
o]
250

fwlb_KM101/ wdg_elCooler

100% |E| l12M. pazmepa El roman| 4

Puc. 5.3.2.2. IleperackuBanue( Drag&Drop ) Bumkera "air_cooler" B Bumker-kontetinep "elCooler".
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B pesynpTaTe MOSBUTCS OKHO JAMajora ¢ NPEIOKEHHEM BBECTH HACHTU(UKATOP U UMS HOBOTO
BUKeTa. VAeHTUPHUKATOD M UMs MOTYT OBITh 3aJaHbl NPOU3BOJNIbHO. MBI BBEIAEM HIACHTU(DHUKATOP
"air _cooler", a UMsi OCTaBUM MyCTHIM (OHO YHACJIEIyeTCs OT poAuTens - snemeHTa "air cooler"). Takum
o0pa3oM, BHOBb CO3/IaHHBINM BUIKET BHYTpH KoHTeiHepa "elCooler" ynacnenyer snemeHt - "Bo3myniHblit
xomomminbHHUK" ("air_cooler"). Ilocie moATBepkACHUS BBOJAA WJICHTU(PUKATOPA M WMCHH BHUDKET
"Boznymaeiii xononuiabHUK" ("air_cooler") no6aBurtcs B Hai BumkeT-koHTeiHep "elCooler" (puc. 5.3.2.3)

Eaﬁn E!,ﬂ.alTuanaHu! DPH![T Eu,mt(!T D[Hn Eu,ﬂ. I'I:m:lu.u. QTStarter

=88 BREE L O O CE-SEREEE

= 2 -
EE Bunwcer: Swib_KM101/ widg elCooler;
ITnn 1= |
AoKyMeHTEl Ewbnwet: -
SNeMEeHTEl MHEMOCHEME] Ewbnwat: -
Ewbnwel
[T AT 101 BumweT

" BozaywHeld Konognn..

MpoekTel

el KonoAMneHWE

4 ;
[4] Eifice
ArpuyTa
|ATan1_rr FHausHHe =
- 1d air_cooler
< My Te Swlb_KM101/wdg_elc.. ||
-~ PognTene Swlb_KM101/wdg_air..
- KopeHe ElFigure
e E] B ozayWwHEIR xanaann...
- QNUCaHWe
- Brenw4en true
< AETHBHEIN false
[ reameTpua [87, 73, 200, 200, 1,.. |*~
- MoMowk [ 1
@ J%%II—--ITI |
Bribparel 3nemenTel: Ywlb_KM101/wdg_elCooler/wdg_air_cooler;:’ 100% |E| HMam, pazmepa El roman A

Puc. 5.3.2.3. JlobGaBneHnue yHaciaenoBaHHOTO BHKeTa "air_cooler".

3amanuM Ha TeHenu aTpuOyToB BUKeTa B myHKTe "l'eomerpus” koopauHatel "X" u "y" BepxHero
JIEBOTO yria BUIKeTa B 25 1 0 MUKCET0B COOTBETCTBEHHO.
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Hanee  pasBepHemM  OuOnmoreky  "OleMEeHTHI ~ MHEMOCXeMbl"',  HaileM TaM  3JIEeMEHT
"Bentunsatop"(cooler2) u meperamuM €ro Ha BHIDKET-KOHTEHHEp. DTOT 3JE€MEHT OyneT IWHAMHUYECKH
0TOOpaxkaTb MHTEHCUBHOCTb pabOThl BO3AYIIHOTO XOJOAWIbHUKA. B pe3ynbTare MosBUTCS OKHO Iuanora
JUIs BBOJIa MACHTH(HKATOpAa U UMEHU HOBOTO BHJKeTa. BenéMm maentuduxarop "cooler2", a ums cHoBa
ocTaBUM MyCThIM. Takum 00pa3oM, BHOBb CO3/IaHHBIN BUKET BHYTpH KoHTeiHepa "elCooler" yHaciemyer
aneMeHT Oubnuoreku "DnemeHTbl MHemocxembl" - "Bentunsarop" ("cooler2"). Ilocrme montBep:kaeHUs
BBOJIa UACHTU(UKATOpa 1 nMeHHU BukeT "Bentmsarop” ("cooler2") nobaBuTcs B HaIll BUHKET-KOHTEHHEP
"elCooler". Ecmm nHeoOxomumo, "momammem" Bumker "cooler2" HaBepX OTHOCHTEIBHO BHIDKETA
"air_cooler" BHyTpu BuIkeTa-kKoHTeiHepa "elCooler" c HOMOH_IBIO MaHEeIn HHCprMeHTOB pa3MeLeHust
CHU3Y. 3aaanuM Bo Bkianke "ATpuOyrel" B nyHkTe "['eomerpusa"” xoopauHatse! "X" u "y" BEpXHETo JIEBOTO

y TPUOYT YH Tp P y" BCp
yraa sumkera "Bentunsatop” B 75 u 30 NUKCEN0B COOTBETCTBEHHO. I3MEHNM y yHAcI€10BaHHOTO BUIKETA
"Bentunsatop" anbda kaHan (MpO3pavyHOCTh) IIBETOB 3aJUBOK (3amonHeHuil). [lns sTtoro Bo BKIamke
n n n n n n n n
ATtpubytel" B monsax "Lserl" u "L[BeT2" n3meHuM 3HaueHus 1BETOB, A006aBuB K HUM "-200", rme 200 -
3Ha4yeHue mnpospauyHoctd ( "0" - MONHOCTBIO MpoO3pauHblid, a "255" - MOJHOCTHIO HEMPO3payuHBI), Kak
MmoKaszaHo Ha puc. 5.3.2.4.

©ain  PegakTuposanwe  [poexT  BugweT OrkHo  Bug  MNomows  QTStarter !
mou- BREE L O G
) P, BREEET e,
E Hma |Tm |
= ; . CTpena BuaseT
- |]:| CrHanmaauma BrpxeT
= < Apmartypa BrpxeT
[ E] - -
EE KpaH wapos o BrpxeT
& : i Aneii_rop BugweT
— >|  ¥poBeHb BuaxeT
Lo o BoagywHell xonogM... BugweT
- AGLKS BuBnma...
(- OcHoBHBIE 3NeMEHTbI BuGnumo...
ﬁ TecToBan BuGnumo...
a Qriginal widget's library BrEnuo...
= KM 101 BuGnMa...
EI@ BosgywHel xonogk... Bugmert
'T_: ............... ATRMBYTE " e e e
.’.S!‘ ATPUEYT |3|—M—Mﬂ
= arc:(78.19[39.74):(78.19/60 2...
<L arc: (46 5]40 63):(53 4240 6): ..
arc:(59.4/46.59):(59 4|53 .41): ..
= line: (53 42|59 4):(60 26[78.19. .
= line: (46 .58|59.4):.(39.74[78.19...
N Cruvcok sne..  arc:(53.42]59.4):(46 58|59 .4)
arc:(60.26(78.19).(39.74|781...
line: (40 7|53 68):(21 B1[60.26. ..
line: (40 6[46.59):(21 81[39.74...
arc:(40.7]53.68):(40.6/46.59): ...
arc:(21.81160.26%:(21 .81138.7...

EED%%HEEEIUIHH

[100%| 3w paswepa [roman] |

Puc. 5.3.2.4. I3meHeHune npo3payHOCTH IBETOB 3alI0JHEHUH Y yHAcCIe10BaHHOI O BUkeTa "cooler2".
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Teneps no6aBum B BumkeT-KoHTeHHep "elCooler" 1Ba TEKCTOBBIX IOJISl, OCHOBAHHBIX HAa IMPUMHTHBE
"Tekct", ¢ LeNbI0 0TOOpaKEHUS BXOJAHOM U BBIXOJIHOU Temrieparyp noroka. /i atoro B 6ubnumoreke "KM
101" BeImenuM BHIDKET "XONOMWIBHUK' W Ha)XMEM Ha TAaHENIW BU3YAIbHBIX JJIEMEHTOB Ha HWKOHKY
npumurtuba "Tekcr", kak 3TO Noka3zaHo Ha puc 5.3.2.5.

Qiin Penaktnposadne [lpoekt Buaxer Okdo Bna  Momowe QTStarter
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1 s 1|
]
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e ATpubyT 3Ha4eHHna Il
gl o 1d elCooler
< My Julb_KM101/wdg..
| b PoanTene Swlb_originals/wd...
=|| i KopeHs Box
= < MmA HonoAuneHNE
o ||
— - QnHcaHne
-~ BEnH4eH true
 AETHEHEIR false

[#-- FreameTpna [0, 0, 250, 200, ..

Momowe [ 1 E
I PERIN T REEY

Hawate anA AobaeneHna BnaxeTa ocHoBaHHoro oT 'fwlb_originals/wdg_Te:xt' |1[][]'II||E||I||'I:|M. pi!M!FI|D|rnman| A

Puc. 5.3.2.5. Jlo6aBieHre B KOHTEHEP HOBOTO AJIEMEHTa, OCHOBAHHOTO Ha mpuMuTHBe "Tekcer".
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B pesynpraTe mosBUTCS IUANOr BBOJA HACHTU(UKATOpPA U HMMEHU BHOBBH CO3/1aBA€MOI0 DJIEMEHTA.
Beenem wupentuduxarop "Ti" s mepBOro TEKCTOBOTO TMOJNsA, a WM OCTaBHM ITyCTHIM. 3aJaJuM

reoMeTpUUYECKHUe pa3Mepbl M KOOPAMHATHI BEPXHErO JIEBOTO yria BHUJKETa, KaKk 3TO IOKa3aHO Ha pHC.
5.3.2.6

@aiin  PegaktupoBaHne [Mpoekt BuagweT Okvo  Bua  MNomowe  QTStarter
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100% |E| l12M. pazmepa D raman A

Puc. 5.3.2.6. 3ananue reomerpun Bumkera "Ti".
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M3MeHnuM pa3Mep M YCTaHOBUM YyCWieHue wmpudra Juist 3Toro snementa (puc. 5.3.2.7). ObOpatum
BHUMAaHHE, YTO M3MEHEHHBIC TOJISI Y YHACJIEOBAaHHBIX BHJDKETOB IOJCBEUYMBAIOTCS CHUHUM IIBETOM JIJIS
yno0CTBa OTCISKUBAHUS M3MEHEHUM M TIOCHIEAyIOeH nx "ouncTKu'"(0TKaTa) ¢ MOMOIIBIO KJIMKA MPaBOH
KHOIIKOM MaHUITYNIATOpa "MBIIIb" 0 U3MEHEHHOMY aTpHOyTY.
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Puc. 5.3.2.7. U3menenue pazmepa mpudra s sugxkera "Ti'".
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Teneps n3menum mnoise "Tekcr" Bumkera "Ti", ykazaB B HeM Hanuuue aprymenra "%l1", B KOTOpbIi
BIIOCJICJICTBUH OyJIeT TiepeaBaThCs pearbHOe 3HAYCHHE BXOIHOM TeMiieparypsl (puc. 5.3.2.8).

2 Wision-paspafioTka
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Puc. 5.3.2.8. U3menenue nons "Teker" n yka3aHue B HEM HaJlnuus aTpuOyTa Juid Bumkera "Ti".
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Hanee B nepeune atpuOyroB Bukera "Ti" B mynkre "KommuectBo aprymenTtoB" ykaxem "1
ckoHurypupyem apryMeHt (puc. 5.3.2.9). Hucno "300.25" 3amaHo JUIIH TOIBKO C HETbI0 HATIISIHOCTH, B
pPEeXUME HCTIOTHEHUST OHO OyJIET MOMEHSTHCS PeabHBIM 3HAYCHHEM BXOJIHOM TEMIIepaTyphl.
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Puc. 5.3.2.9. Kondurypanus aprymenra jyist Bupkera "Ti".
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Teneps cxonupyem BumxeT "Ti" ¢ Lenblo co3laHusl aHANOTMYHOTO emy Bupkera "To" (BbIXogHAs
TeMIIeparypa), Kak 3To rmoka3aHo Ha pucynke 5.3.2.10.
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E - BelpaeHuea... B usHTpe YEENMYMTE (+10%)
=B
5] a9 ¥meHbwnThb (-10%)
- TekcT
mpagn,. C CBpocuTe macuTab (1009%)

- KonuwaecTeo... 1 e
= AprymedT O [BewecTeenHwm, 30025, 3,12] |
e THIN BewecTEeHHEIA
o 3HauWeHwe 300,25

BA% Y e Tl
Ha#aTh 4NA BLINOMHEHWA KOMMPOBEHMA BUIYANbHOTD 3NEMEHTAE. MH Hmpmpa[lml a

Puc. 5.3.2.10. Konuposanue Bumxkera "Ti".

ﬁg’ BripesaTe BM3yVansHLIA SNEMEHT

ﬁ KonupoBaTh BU3YanNsHLIA SNEMEHT Ctri+C

iy -
& © BeTaeWTe BEM3VANEHLIA SNEMEHT

. 3amyanTe 13 B,
. CoxpaHuTe B B Ctri+5
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BeraBum cxonuMpoBaHHBIM BHJDKET B BHJDKET-KOHTeHHep "XonoaunbHuk" B O6ubmuoreke "KM 101"
(puc. 5.3.2.11). B auanore BBOIa HASHTH(PHUKATOPA U UIMEHH JJI1 BHOBb CO3/IaHHOTO BHKeTa B mose "[D"
ykaxxeM "To", a ©Ms1 OCTaBUM TyCTHIM.

@d_:n'm PepakTvpogaHie [poekt BupgweT OkHo  Bug  Nomowps  QTStarter

zeamw

5
£
7} I naa
|
|| KpaH waposbii BupxeTt
Imei_rop BugweT
Bl 1 Ypoeene BupxeTt
E|E- KM BuEnuo. .
& | B ario BupxeT
— “" BoagyWwHbA xonogW... BupgweT
NidnL LiLiLr EF‘Iiﬂ'J.-‘_'lT

m Hoeaa BubnuoTeka

- AGLKS
- JCHOBHBIE 3 .
: 05aBWTE BUIYANbHLIM 3NEMEHT Cirl+l
E- TECTDHB‘ A Y
a1 = -‘Ynmumyam-hﬁam Ctrl+D
,,,,,,,,,,,,,,,,,,,,,,,,,,,, d
5 M OuMcTUTE MaMEHeHUA BUIYaNEHOMD 3neMeHTa L rp;#_ c
é“ ATpubyT . CEONCTES BMIYANeHOM 3NEMEHTA Ctrl+P
[+
a :E'I'y"rh I PenakTMpoBaTE BMIYaEnNsHLIN 3NEMEHT Cirl+E
- PopuTens BuGnuoTera: doc k
=
=] e BuBnuoTera: mnEls r
) < A
= EwBnuoTexa: KM101 3
- OnNUcaHKe BubnuoTeka: AGLKS b
BuGnuoTeka: Main k
- BrA4EH
- AKTHEHBI BuBnuoTeka: test »
G- MeomeTpna m BwbnuoTera: originals r
B MNomons
ﬂ Bhipe3aTh BEM3IVANEHLIA SNEMEHT Clrl+X
~ KoHTekcTHD :*_ KonMpoBaTe BM3YaneHLIM 3NEMEHT
BcTaguTe BUa ;.-'::1.n|:-H|:-|i':h; NEMEHT
- OfpaboTra . JarpysuTe ua BJ
. CoxpaHiTe B B] Cirl+S
- CTpaHuua
= doH @ OBHOEWTE BUEMMOTEKK

Ha#aTe NA BbINOMHEHWA BCTABKK BW3IYaNkHOM 3NEMEHTA.

Puc. 5.3.2.11. BcraBka CKOMUPOBaHHOTO BUDKETA B BUHKET-KOHTEHHED "BO3MyIIHBINA XOIOAMIBHUK"
ounbmuorexku "KM 101" .
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N3menum reomerputo Bupxkera "To", kak nmokaszaHo Ha puc. 5.3.2.12.

Egimgwumwwﬂmmﬂmmmmnm

Q\. ¢ mllﬂ\eﬁf ) & """ ) s (9

K
=
E I Mras Tvn B
= >i KpaH waposbii BupxeT
> i Imein_rop BugmeT
P 1 ¥poeere BupxeT
El KM 101 EMEMO...
B @ AT 101 BupKeT
i BoagyWHbIR xonogW... Bupgwer i
{ON0JHNEHWE BugmeT B
- AGLKS BuGmMo. .. )
[ OCHOBHBIE 3NEMEHTEI Bubnuo... =
1. &3 Tartnoan Fuaf i )
= A“nim ''''''''''''''''''''''''''''''''''''''''''''
2
.’E‘ ATpUEYT IHaYeHWE |~ |
= T To
el - MyTe Fwilb_KM1 01 fwdg_elCooler fwdg_To
- PoguTens fwib_originalsiwdg_Text
- KopeHe Text
- Amaa
- BrmoqeH true

E.} [eomeTpHA [175,20,70,35,1,1,0,0]

S WAPKHE 70

----- ¥ Macu 1

..... ¥ Macu 1

i Z o

“ootetyn O -
E.} MomMo L [.1 E

T FEETTYYELEY

[100% ] aw. paswepa [ roman| |

Puc. 5.3.2.12. smenenne reometpun Bumpkera "To".

BoicTpbii ctapt OpenSCADA 175



Tenepp n00aBUM BMJKET, OCHOBAHHBIM Ha mpuMHTHUBE "OieMeHTbl (OpMBI", KOTOpBIA Oynem
ucronb3oBaTth B KauectBe ComboBox s BeIOOpa 3aaHuil MPOU3BOAUTENBFHOCTH XOJOAWIbHUKA. B
KauecTBe MIeHTU(UKaTopa ykakeM "cw", u mose "Ums" octaBum mycThM. (puc. 5.3.2.13)

Eg‘u’mmlmmegnnﬂm[hmnpﬁm
B ad
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, JofaeneHue BMIXETE 0CHO BEHHD
8
] I nas
E H T — -
=l KpaH wapoBblid BupxeT
i Imeli_rop BunmeT
=l | YposeHs BugmeT
Z|Z EM1m BuGmMo. ..
=
& ©- [T AT 101 BugxeT
—_— > “" BoagyWwHsi xonogW... BupgweT
X ONOLANEHAE i BugweT
E- AGLKS BuGnmo...
-- QCHOBHBIE 3NEMEHTHI BuEnuo... "
B g4 Tectosan EuGnuo... =
__m:_m il 1 icloodio Ll | = AT
......................... 30025
it ATRRBYTE - rpag. C
é‘ ATPHEYT JHaueHE =
=l elCooler
<l - nym fwib_KM101hwdg_elCoaler
- PoguTens fwib_originalsiwdg_Box
a| - KopeHb Box
&l - WMma XonogunbHUKE
F]
- BrntYeH true
- AKTHEHEIHA false
- MeomeTpuA [0,0,250, 200,1,1,0,0]
- Momowe L]
- KOHTEKCTHO...
- ObpaboTea ... —

B Crpawma  []
-- DoH [#FFFFFF, ]

KD

HaxaTte pna gobaeneHva sug¥eTa ocHoBaHHomo oT 'fwib_originalsiwdg_FormEl

Puc. 5.3.2.13. JIo6aBneHne BUIKETa, OCHOBAHHOTO Ha MPUMUTHBE "DIeMEHTHI (OPMBI".
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3aganum napametpsl nyHkTa "['eomerpus” Bo Briaake "ATpuOyTsl" Ui BHOBb 100aBIEHHOTO BUJDKETA:
koopauHatel "x", "y" BepxHero jeBoro yria, WUpHHY U BeIcOTy B 60, 158, 60, 40 cOOTBETCTBEHHO. U

n3menuM "Tum snementa" B Combo Box, kak 3To moka3ano Ha puc. 5.3.2.14

]
=
=
['F]
E T — -
C KpaH wapoBblid BupxeT
i ImMel_rop BugmeT
| | YpoBeHs BugmeT
Z|E KM10M BuGmMo. ..
o i
& ©- [T AT 101 BugxeT
—_— > “" BoagyWwHsi xonogW... BupgweT o
¥ ONoLMNEHWE BugeT R
E- AGLKS BuGnmo... "
- OcHOBHIE 3NEMEHTH Bubnuo... =
Gl il Tartmoan Eral L
A BTRREETHL "= e
=
.’E" ATpuBYT JHa4eHMe =
2 ey 158
= | i i wHpMHa B0
----- BblcOTa 40
= X MEcu 1
mf| i i ymacw... 1
“o OTCTYN 0 e
- Moo s [
- KOHTEKCTHOD ...
- ObpaboTea ...
IEERNENEYENEN Crooka penarTipos. -
- JHAYEHWE CTpoKa pegaKTHpoE.
- Bug, TeKCTOBBIM pelakTop —
Check Box —
v
A . Kb meman nan HHQHKE —
@, [EETT—
k Cnangep
Monoca NpoKpyTEW 100% E| Wam. FMF“_Iul_"W A

Puc. 5.3.2.13. U3menenune "['eomerpun" u "Tuna snemeHTa" 1151 BHOBb CO3JJaHHOTO BUJIKETA.
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3anomuuM mons: "3Hauenue”, "Onemento" u "llpudrt", kak 310 MoOKazaHo Ha puc. 5.3.2.14. Kpome
3TOr0 BaXXHO KOMOOOOKC TMOJHATH HAJ BCEMH MW CleJaTh AaKTUBHBIM. J[s1 aKTHBHW3AIlMM BHKETA
KOMOOOOKCa HY>)KHO YCTaHOBUTb COOTBETCTBYIOIIIEE CBOMCTBO ISl HETO.

AT Qain  Peparktvpoeanwe Mpoekt  BugweT OwkHo  Bupg  Momows  QTStarter
- e s @ s e =1 W S é
T QBRI A ® @ = W B
5 Buaxer
a
E |I.-'1ru'|:n |THI‘I | B
£ = KpaH wapoBbi BugweT
AmMen_rop BunweT
= | YpoBeHe BugweT
Z | KM101 BuGmMo. ..
= AT AT 101 BupKeT [
— Boagy wHelM xonogM... Bugxer
! E- B XonogunsHUE BugweT -
AGLKS Bunuo. . - 300.25 30025
3 ATpuByTH rpap. C rpag. C
= ATpHbYT JHaYEHKE I:]
2
= Momows [,1
<
] KoHTeKCTHO. ..
=
=
G o O
T ObpaboTra ... 0200 |vE|
O O O
Twun anemedta Combo Box
AHayeHue
WpwdT

100% B Mam. pasmepa D|r::uman

Puc. 5.3.2.14. 3anonaenune napamerpoB ComboBox "cw".
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Jlis oroOpakeHUs €QMHUIBI U3MEPEHUs MPOU3BOIAUTEIBHOCTH XOJIOAMIBHUKA JO0aBUM BHIDKET Ha
ocHoBe npumutuBa "Tekct". Jlemaem Ty ke mpoueaypy, uro u i Bumkera "Ti". Upentuduxaropom
BHOBb CO3JJaHHOTO BHKeTa ciaenaeM '"dimension", M3MEHUM T€OMETPHIO: KOOPJAMHATHI BEPXHETO JIEBOTO
yraa "x", "y" ykaxeM B 125, 168 cooTBeTCTBEHHO, a MMPUHY U BBICOTY - B 60 n 20 COOTBETCTBEHHO.
[Tomensiem pazmep mpudra Ha "14 ycmnennsnii”, a B mose "Tekct" BrumieM "00./MUH.", 4TO 1 OyJeT HamICH

enuHuIeH n3mepenus (puc. 5.3.2.15).

I @altn  PegakTvpoeaHwe  [MpoekT  BugweT Orkdo  Bug  Momows  QTStarter

= iy (= @ & s el et é
TAQEEIESE E @ =oes W E] -
5 Bwpxer
=
E ||r'1Mﬂ |Tun | B
= o= KpaH wapossi BupxeT
Imein_rop BugmeT
= | Ypoeere BupweTt
E|E-KM1M BuBnuo. .
= BT aT101 BugkeT [
— Boapy WHbIM xonogM... BugweT
! OE- P XonopMnsHAE BugmeT -
AGLKS BUBMO ... s 300.25 300.25
= ATpuByTH rpaa. c rpaa. C
= ATpWEYT AHadeHWe I:]
o by
[+
<
— CopaboTka ...
=
& DoH [1
o MpaHwua [0, #000000, Crino wHoiA] o
- | |
WpndT m Arial 141000 200 [T B)EJS‘IHHE
UgeT #000000
Yronnoeop... 0
MepeHoc cnoe  true
BelpagHWEa...

El LUEHTpe

{06 .M.

KonmyecTeo... 0

100% B Mam. pasmepa D|r::uman

Puc. 5.3.2.15. Jlo6aBnenue Bumpkera "dimension", OCHOBaHHOTO Ha MpuMUTHBE "TeKcT" ¥ M3MEHEHHE ero
napameTpoB.
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Hns  nobGapiieHHMss JIOTUKH  0OpabOTKH

Bukera "XomomwibHHK'(elCooler) oTkpoem  mumanor

pelaKTUPOBAaHMS CBOMCTB 3TOTO BU3YaJbHOTO 3JIEMEHTa U nepeiaém Ha Bkiaaky "OOpabortka". Ha sroii
BKJIQJIKE MBI YBUIUM JIEPEBO aTpHOYTOB BUDKETA M TOJIE TEKCTAa MPOTPAMMBI, NIl 00paOOTKH aTpuOyTOB.
Jnis pemienys Hamie 3aauu HyHO 100aButh Tpu atpudyra: Ti, To, Cw (puc. 5.3.2.16). J{ns nobaBienus

aTpuOyTa HYXHO pPa3BepHYTh KOPHEBOW HIIEMEHT

".", BBIOpaTh JIOOOH 3JEMEHT BHYTPHM KOPHEBOTO H

Ha)kaTh KHONKY "J[006aBUTh aTpuOyT" CHU3Y.

=

= BubnMoTeYHEIN BULKeT: elCooler

Bugwet | ATpuBYThI I OBpaboTra [ CEB AN ]

Id | Wma | THn gaHHbIX Paboqan obnacTb | Obpak. | KoHgurypaua KoH@MrypaLmoHHbIA wat ':]
hordStyle  TpaHWUE.CTMNL Boifop Ugnbix 0;1,2,3,4,567.8... Het
Ti BxogHan TEMNEpaTypa NoToka BeuWgcT BEHHBIA 000 v BxopHan ce AL MNapameTp|Ti
To BrixogHaa TeMnNepaTypa NoToka BeuwgcT BEeHHbIA 0,00 X BxopHan cB AL MNapameTp|To
Cw Mpon3BogUTENEHOCTE Lkt MonHas ce A3k MapameTp|Cw
ow
dimension |:|
air_cooler -
Ti F
To M
Lobagute aTpubyT ] [ YaanuTe atpubyT l
bk npougnyper | JavalikeCale JavaScript | v] BbMHcneHHA NpoLEnypbl (Mc): [ -1 ]

Puc. 5.3.2.16. Jlo6aBnenue tpex atpudytoB s anementa "elCooler" 6ubamorexku "KM 101",
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Hanee Bxitounm B 00paboTky atpulyt "value" kom6o0okca "cw", kak 3TO mokazaHo Ha puc. 5.3.2.17.

AHaJIOTHYHO BKJIIOYUM B 00paboTky atpudyt "argOval" mnsa Ti u To, a Takxke atpudyt "speed" y anemenra
"cooler2".

=y BuGnHoTeYHLIH BULKeT: elCooler

BupxeT | ATpUBYThI I OBpaboTra [ CE A ]

Id | Mma |Tun BaHHBIX Paboqas obnacte |Oﬁpaﬁ. |KoH¢waau,un KoH@MrypaLmoHHbIn wat |
elType Twun anemeHTa Brifop ugnbix 0;1,2,3,4,586,7|C.. Het
value IHaqeHne CTpoka | v Het
tems 3NEMEHTBI CTpoka | Het
font LWpwpT LWt | Het
dimension

air_cooler
Ti

To
cooler2

- E

KD/

JoGasuTe aTpubyT ] [ YaanuTe aTprByT l

bk Nnpouepypel. | JavalikeCalc JavaScript |VI BbMucneHna npouggypel (Me): | -1 ]

Puc. 5.3.2.17. Bxmouenne B 00paboTky atpuOyTa "value" kom6000kca "cw'".
B 3aBepiieHMHM yCTaHOBHUM SI3BIK IOJH30BATEIbCKOIO IMPOTPAMMHPOBAHMS JJIsl HPOLEAYPHl B
"JavaLikeCalc.JavaScript" u Hanuiem nporpammy 00pabOTKU ATOTO BUIKETA:

Ti argOval = Ti;
To argOval To;

ev_wrk=ev_rez="";

off=0;

while (true)

{
ev_wrk=Special.FLibSYS.strParse(event,0,"\n",off);
if( ev_wrk == "" ) break;
if( ev_wrk == "ws CombChange:/cw" ) Cw = cw_value;
else ev_rez += ev_wrk+"\n";

}

cw_value = Cw;

cooler2 speed = Cw/5;

BoicTpbi ctapt OpenSCADA 181



Pesynbrupyromuii Bua BkiIaaku odpadotka Bumxketa "elCooler" oubnuorexu "KM 101" Gyner umeth
BU/I, TOKA3aHHBINA Ha puc. 5.3.2.18.

]

= BubMoTeYHBIN BiKeT: elCooler

BugseT | ATpUBYThI ] OfpaboTra [ CB A3n ]

| Mma |Tnn BaHHBIX Paboyas obnacte |OGpal. KoHdurypauma KoHGWMrypaLoHHs wadno

dimension
air_cooler
.. Ti

.. To

- cooler2

JobasuTs aTpubyT ] [ YpanuTe atpubyT l

ablk npougnypel: | JavalikeCale JavaSeript |v] BlelqvcneHua npolggypel (Mc): | -1 ]

Ti_argOval = Ti;
To_argQOval = To;

ev_wrk=ey_rez=""
off=0;
while{true)
{
ev_wrk=Special FLIbSY'S strParse(event 0,"n" off);
if{ ev_wrk =="") break;
if{ ev_wrk == "ws_CombChange:flow" ) Cw = cw_valug;
else ev_rez+= ev_wrk+"\n";
1
cw _value = Cw;
cooler2_speed = Cwig;

Puc. 5.3.2.18. PesynpTupytomuii Bua Bkiaaku oopadotka Bumketa "elCooler” 6ubmamorexu "KM 101",

3a1<poeM Aavuajor peaakTUpOBaHUA CBOMCTB BU3YaJIbHOT'O DJJIEMCHTA, CO3JaAMM MHKOHKY Ha OCHOBC
Hamero 3JICMCHTA, 3aKpOCM BHYTPCHHEC OKHO PCAAKTUPOBAHUA U COXPAaHUM 3TO BCE.

Ha sToM pa3paboTky KOMIUIEKCHOTO 3JIEMEHTa MOYKHO CYUTATh 3aKOHYEHHOM.
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5.3.3. lo6aBJieHHe KOMILJIEKCHOI0 3JIeMeHTa HAa MHEMOCXeMY

Jist mpoBepku pabOTOCTIOCOOHOCTH W OIEHKH PEe3yNbTaTOB HAIUX YCHIHKA 00aBUM CO3JaHHBIN
BH/DKET HA MHEMOCXEMy, pa3pa0oTaHHyl0 B paszaene 5.2. BreimomHuM 53Ty omepanuio Uisi JIBYX
xonoawnbHukoB "AT101 1" u"AT101 2".

Hnst aToro otkpoem kanap mHemocxemsl "AT 101" Ha penaktupoBanue. Ilocne yero xBataem "Mbllibi0"
HAaIll KOMIUIEKCHBIN JIEMEHT M TalllUM Ha MHEMOCXEMY, I'/Ie OTIIyCKaeéM B HY)KHOW HaM nos3unuu. B nuanore
3arpoca uMeHH BBoauM uaeHTH(ukatopel "ATI01 1" u "ATIO0l 2" coorBerctBeHHO. Ilone wumenu
onyckaeM. JloOaBlIeHHbIE JIEMEHTHI pacrosiaraeM Kak HaMm ynoOHo. Ilocie BBINONHEHUS MOAOOHBIX
MaHUMNYJISAOUN y HAac [OJDKHA IIOJyYUThCS MHEMOCXEMa C BHJIOM, IOXOXHM IIPEJICTaBICHHON Ha
puc.5.3.3.1.

— .
gf- D Visien-pazpaboTea

®aiin  Peaaktnposaune  [lpoexT  Buawer Qkuo  Bpa  Momowe QTStarter

@@Q.@E@@ﬂﬁw e~ RE B E

] X . .
3 Bipmcer: [wib_KM101/ widg AT101
E ||."|MH ITun
E‘ JokyMerTEl Eufinne
SNeMeHTEl MHEMOCHEME] Bubnnc
S KM 101 Bnbnnc
5 -
Et ,ﬂ,’ AT 101 Bnawet
o O HonoguneHWE Buasen
— AGLES Bubnnc
O CHOBHEIR 3NEMEHTEI Bunbnnc
@ TecTeean Bnfinnc

m Original widget's library  BubBnne

(1] | (]

l

. ——
ul;;" |A'rphﬁy'r SHa4eHNE E
el t1d AT101
< e MyTe Swlb_KM101/wdg..
- PaguTens Swib_originalsfwd...
= < KopeHe B
o = MmAa AT 101
g
— - OnMcaHne
- BEAYEH true
- BETHEHEI false
[ FreomeTpna [0, 0, 900, 600, ..
Bl Momows L] | ™ 06./MWH |~ 06./MUH
- KoHTeKCTHOR.. "
E

BA% %l w e T

|100%|E|L‘13M. paauepalulromanl 4

Puc. 5.3.3.1. Bug MEHEMOCXEMBI ¢ KOMIUIEKCHBIMH DJIEMEHTAMHU.

CoxpaHuM HOBYIO MHEMOCXEMY M 3aKpoeM €€ OkHO. Jlajmee mepeiniéM B NPOEKT M OTKPOEM ITY
MHEMOocXeMy B ziepeBe mpoekta "['pynmsl curnanuzanuii (madnon)"->"Kopuesas crpanuna"->"I'pynma 1"-
>"Muemocxembl"->"AT 101". Kax MOXHO 3aMeTUThb, HAIIHM HOBBIE OJJIEMEHTHI MOSBHINCH 34€Ch
aBTOMaTHyecku. 11 Ham ocTasioch TOJBKO MOAKIIIOYUTH CBSI3M K HOBBIM 3JieMeHTaM. {1 3Toro oTkpoem
JIUAJIOT PEAaKTUPOBAHUSI CBOMCTB MHEMOcXeMbl Ha Bkianke "Cs3u" (puc.5.3.3.2). Ha sToit BKimagke Mbl
yBuauM gaepeBo ¢ anementamu "ATI01 1" u "AT101 2". Pa3BepHyB 11000# U3 3JI€MEHTOB, Mbl YBHJIUM
BeTKy "llapamerp" kak pa3 ¢ arpuOyramu "Ti", "To" u "Cw", Takum 00pa3oM, MbI MOXKEM MPOCTO yKa3aTh
aapec napametpa "prm:/LogicLev/KM101/AT101 1" B none "Ilapamerp", a arpudyThl OyayT paccTaBieHBbI
ABTOMAaTUYECKHU.
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g_so/pg_1/pa_mn/pg_2

[ Bnamer | ATpnByTEI | ObpaboTra J CeAzn l

KMma I]HEHEHHE
= AT101_1

prm:/LogicLew/KM101/ATIO0L 1

- Cw pren:fLogiclew/KM101/ATI01_1/Cw
o T prm:/Logiclew/KEMI01/ATIO0OL 1/Ti
- Ta pre:fLogicLew/KM101/ATIO0L 1/To
El-AaTi01_2
[El- NapameTp prmi/LogicLev/EM101/AT101_2
- EW prm:/Logiclew/KEM101/ATI0Ll_2/Cw
o T prea:fLogicLew/KMI101/ATIO0L _2/Ti
- Ta prm:/LogicLew/KM101/ATIOL 2/To
=l a1 _Ti
= Parameter
-~ pErr
-~ pMa..
- pMa..
- pMa.. walbAT101_1Ti
- pPrec
- pWal  prmifLegicLew/KM101/ATIOL_1/Ti
b red EVAL
‘e splame
[+ &1 _To
- A2_Ti
[+ &2 _To

Puc. 5.3.3.2. Bkiagka "Css3u" nuanora peJjakTUPOBaHUS CBOMCTB MHEMOCXEMBI.
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CoxpaHUM HaIlly MHEMOCXEMY W TPOBEPUM, UYTO MOJYYHJIOCH. JlJIsi 3TOTO 3aKpOeM OKHO JHaiora
CBOWCTB M 3amycTuM TpoeKT "['pynibl curHamu3aiuii (11abyion)" Ha UCIIOJHEHHE. 3aTeM MEePEKITIOYMMCS Ha
BTOPYIO MHEMOCXEMY KHOMKaMu Jiuctanus. [Ipu 6e30mmb0ouHo0i KOHGUTypaIuy Mbl TOJDKHBI YBUIETh YTO-
TO MoA00HOEe n300pakEHHOMY Ha puc.5.3.3.3.

Mpynnel curianuaaunii (wabnew)

©aiin - Hapywenne Bua  Momowe

Mpynna 1

100 |~ o6./MuH 100 - o6./MuH

e YR

roman

Ha »T0ii MHEMOCXEME MOCPEICTBOM HAIlIMX KOMIUIEKCHBIX 3JIEMEHTOB Mbl MO’KEM HE TOJIbKO HAOJI01aTh
HO U YTNPaBJIATh MPOU3BOAUTEIHHOCTHIO XOJOJUIBHUKOB, MTPOCTO MEHAS 3HaueHHEe B KoMOoOOKkce. MeHsist
MPOU3BOANUTCIBHOCTD, Mbl MOKXEM 3aMCTUTh U UBMCHCHHUC TCMIICPATYPHI. I/ICTOpI/IIO U3MCHCHUA MbI MOXEM
YBUJIETh Ha CO3/IaHHOM HaMu B pazzene 5.1 rpymnne rpadukos.

Puc. 5.3.3.3. Pe3ynpTupyromas MHEMOCXEMA.

6. Penentol

Janublii  paszmen TpeAHa3HAYeH IS MPEAOCTABICHUS OMHMCAHHUS PEIENTOB PEIICHUS YacTo
BCTpEUaroXxcs mpobiieM U 3a7au Mojab30BaTelNs. Penentsl pemenus 3aaa4d u npoodieM sl TOMEIEHHUS B
ATOT pazjie] MOTYT Mpe/iaratbCs Mojab30BaATEISIMU.

3aKJII0UYeHue

JlaHHBIM JTOKYMEHT JIOCTaTOYHO JETalbHO OINUCBIBAET OCHOBHOM IIPOLIECC CO3JaHMs DJIEMEHTOB
MOJIb30BATENBCKOTO MHTepdeiica, ¢ NpeaBapUTENIbHON MOJArOTOBKOM M KOH(UIypanuei HCTOYHUKA
JAHHBIX. B 1enom 3To Mo3BOJSAET AOCTATOYHO OBICTPO IMOJYYHUTh IPEACTABICHHE O paboTe ¢ CHUCTEMOMH
OpenSCADA, a Takke 11eJeHanpaBIeHHO UCKATh PELICHUs OMYTHBIX MPoOJIeM.
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Moayas nmoacucreMnol “ApxuBbl” <FSArch>

Mooynw:  FSArch
HUwma: ApxuBarop Ha (HalIoByIO CUCTEMY

Tun: Apxus

Hcemounuk: arh FSArch.so

Bepcusa: 1.4.0

Aemop: Poman CaBoueHko

Monynb apxuBa. [IpenocraBnser GyHKIMHM apXUBUPOBAHUS COOOLICHHUI U 3HaYEHUI Ha
¢aiinoByto cucremy.

Jluyensus: GPL

Onucanue:

Monaynp mnpenHazHaueH s apXMBHpOBaHUS cooOmieHuil u 3HayeHuit cucrembl OpenSCADA Ha
(halIoByIO CUCTEMY.

Jlrobass SCADA cucrema mnpeocTaBiisieT BO3MOXKHOCTb apXMBHPOBAHUS COOpPAHHBIX JAHHBIX, T.C.
(dbopMupOBaHUE UCTOPUU U3MEHEHUS (IMHAMMKH) MPOLIECCOB. APXUBBI YCIOBHO MOXHO pa3/eiUTh Ha JIBa
THUIA: APXUBBI COOOLICHNI M apXUBbI 3HAUECHUH.

OCOOEHHOCTBIO apXMBOB COOOIICHHI SBISAETCS TO, YTO ApXMBHUPYIOTCS, TaK Ha3bIBaeMbIE, COOBITHS.
XapakTepHbIM NPU3HAKOM COOBITHS SIBISETCS €0 BpeMsl BO3HHKHOBEHUS. APXMBBI COOOIICHHH OOBIYHO
UCTIONIB3YIOTCSL ISl apXMBHUPOBAaHUS COOOIICHWH B CHUCTEME, T.e. BEJEHHE JIOTOB M IPOTOKOJIOB. B
3aBHCHUMOCTH OT HCTOYHHMKA COOOIICHHS MOTYT KJIacCU(UUUPOBATHCS IO PA3IUYHBIM KPUTEPUSIM.
Hampumep, 3T0 MOTyT OBITH MPOTOKOJBI aBAPUHHBIX CHUTYallMi, MPOTOKOJBI JEHCTBHH OINEpaTOpPOB,
IIPOTOKOJIBI COOEB CBSI3U U JIp.

OCOOCHHOCTBIO apXWBOB 3HAYEHUW SBIACTCS WX TEPUOJUYHOCTh, OMpeneasieMas MTPOMEKYTKOM
BpeMeHI/I MC)KIIy ,Z[BYMSI CMCXHBIMHU 3HAYCHUSIMU. ApXI/IBLI 3Ha‘IeHI/Iﬁ HpI/IMeHSIIOTCSI JJIA apXI/IBI/IpOBaHI/IH
HCTOPHUH HENPEPBIBHBIX MporeccoB. [I0CKOIbKY mporecc HENpepbIBHBIM, TO U apXUBUPOBATH €r0 MOXKHO
TOJIBKO ITyTEM BBEJCHMS MOHATUS KBAHTOBAHUS BPEMEHU OIPOCA, MMOCKOJIbKY MHAYE MbI I1OJIYyYaeM apXUBbI
OECKOHEYHBIX pa3MepOB BBHJY HENPEPHIBHOCTU caMOW HpUpOJbl mpouecca. Kpome 3Toro, mpakTuuecku
MBI MOYKEM TIOJIy4aTh 3HAUEHHUS C MEPHOJOM OTPAaHWYECHHBIM CaMHMHM MCTOYHWUKAMH JaHHBIX. Hampuwmep,
JOBOJIBHO KQU€CTBCHHBIC UICTOYHUKHU NJAaHHBIX, B HpOMBIH_UIeHHOCTI/I, pCI[KO ITIO3BOJIAOT HOHy‘-IaTb JAaHHBIC C
gactotoi Oonee 1klm. UM 310 6€3 yu€ra camMux JaTYMKOB, MMEIOMIUX M€ MEHEE KadeCTBEHHBIC
XapaKTePUCTUKHU.

Hns Bemenmst apxuBoB B cucreMe OpenSCADA mnpemycMoTpeHa mnoicucteMa «ApxuBbl». JlaHHas
MOJICHCTEMA, B COOTBETCTBUU C TUIAMU apXUBOB, COCTOUT M3 JIBYX YaCTEH: apXuUB COOOLICHUN M apXUBBI
3HaueHu. [logcuctema B 11€10M SBIISIETCS MOYJIBHOM, UTO MO3BOJIET CO3/aBaTh apXUBbI, OCHOBaHHbBIE HA
pasinyHOM npupose M crnocodax XpaHeHWs JaHHbIX. JIaHHBIA MOAYJIb MpPENOCTaBISIET MEXaHU3M
apXMBHPOBaHUSA Ha (HaHIOBYIO CUCTEMY KakK JJIs IOTOKA COOOIIEHUH, TaK U JUIS MOTOKA 3HAYCHHIA.
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1. ApxuBaTop co00ImeHuH

ApxuBbl CcOOOIIEHUN (OPMUPYIOTCS apXHUBAaTOpaMU. ApPXUBATOPOB MOXKET OBITh MHOXKECTBO C
WHIMBUIYAIGHBIMH HACTPOHKAaMHU, TIO3BOJISIONUMH Pa3JeiiATh apXWBHUPOBAHHE PA3JIMIHBIX KJIACCOB
COOOILLIECHU.

ApXuBaTOp COOOIIECHHIA STOTO MOIYJIS MTO3BOJISIET XPAaHUTh JJaHHbIE KakK B (paiinax ¢opmara si3pika XML,
TaK U B (hopMare IIOCKOTO TeKcTa. SI3bIK pasmeTrkn XML sBisieTcs craHIapTHBIM (OPMATOM, KOTOPBIN C
JETKOCTHIO MOHUMAIOT MHOTHE CTOPOHHME THpuiokeHus. OJHAKO OTKpBITHE M pa3dop (ailioB B TakoM
dbopmare TpeOyeT 3HAUMUTEIBHBIX pecypcoB. C Apyroi cTopoHbI, (GopMaT IUIOCKOTO TEKCTa Tpedyer
3HAUUTEJIbHO MEHbIIE PECYpCOB, XOTS U HE SBIIsETCS YHU(PUIMPOBAHHBIM, a TAaKXKe TpeOyeT 3HAHHS €ro
CTPYKTYpHI 17151 paz0opa.

B mobom ciydae mogaepxuBatoTcsi 06a ¢opmMarta M MoJIb30BaTEIh MOXKET BHIOpATh 00O M3 HUX, B
COOTBETCTBUU CO CBOUMH TPEOOBAHUSIMU.

daiinpl apXMBOB UMEHYIOTCS apXUBATOPAMU, HCXOIS M3 IaThl IEPBOTO COOOIIEHHs B apxuBe. Hamprumep
tak: <2006-06-21 17:11:04.msg>.

@aiipl apXMBOB MOTYT OTpaHUYHMBATHCA 1O pa3Mepy M BpeMeHH. [locie MpeBBbIICHHS JHUMUTA
co3maércs HOBBIM (paiin. MakcumanbHOEe KOMMYECTBO (DaiijloB B IUPEKTOPUHU apXUBATOpa TAKKE MOMKET
ObITh orpanmyeHo. [locrme TpEeBBINICHUS JWUMUTAa HAa KOJMWUYEeCTBO (hailioB, cTapble Qailibl HAYHYT
yaansaThes!

C uenpl0o ONTHMMM3ALMM HCIIOJIB30BAHUSA JUCKOBOIO IIPOCTPAHCTBA apXUBAaTOPBl IMOAJIEP/KUBAIOT
VIIAKOBKY CTapblX apXHWBOB YIAKOBIIMKOM gZip. YIMAKOBKAa MPOU3BOJUTCS IOCJIE NPOAOIKUTEIHHOIO
HEHUCIIOJIb30BaHUs apXUBa.

[TIpu wucnonwp3oBaHuu apxuBoB B (opmare s3pika XML cooTBeTcTByIOUIHE (ailiibl 3arpyKarTcs
nenukoM! s BBITPY3KM HEHUCIOJIBb3YEMBIX NPOJOJDKUTENBHOE BPEMsI apXMBOB IPUMEHSETCS TalMayT
JIOCTYIIA K apXUBY, I0CJIE IIPEBBIIIECHNS KOTOPOI'0 APXUB BBIIPYKACTCS U3 MTAMATH, a 3aTEM U ITAKyeTCs.

MojyneM NPeIOCTaBISIOTCS JOMOJHUTEIIBHBIC TapaMeTpbl HACTPOHKH Mporecca apXHBHPOBAHUS
(puc.1).
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4 0 OpenSCADA QTCfg: Jemo craHumMs

@aiin Pepaktwposadve Bua  MoMmowe QTStarter

BB OO H4LLIZ200 D
|MB“HO JeMo cTaHuMa

ApxrBatop coobueHrA: Test

- S T —
“w Bazel aaHHbIx Apxveatop [ CoobweHnA |
.ﬁ;ﬂ BesonacHocTe -
B- § Tpancnopro KoHeL: 25.05.2010 11:28:18 [+]
-l TPAHCNOPTHEIE NPOTOKC Ha4ano: 20.05.2010 17:54:01
| CBop nannbix Pasmep daiinos apxueatopa (kB): 40.6934
E-1] Apxuesl
B Mogys: Bpema apXuBMpoBaHvA (Mol 4.853 —
El- ¥ ApxvsaTop Ha ¢
El- Apxusatop coob ~ KoHburypauns
i - NetRequsts ID: test
Test
i i StatErrors Wnma: [TESt
El- Apxusarop 3HaY OnUcaHue:
e lm
1sg
B 'ﬁ ApxuBaTop Ha B

[ Apxwe sHaverHuR! ; ;
E- @ CneunanbHbie Anpec: | ARCHIVES/MESS/TEST/ ]

@l MonbsoEartenbCEME MHT ¥poBEHBE cooBWweHMiA: _n

""" &Y YnpaeneHue ModynaMu

; =, |
Bl Loop KaTiropnn cooBuw eHuii: [ ]
& Loop SSL Zanyckate: W
L PLC

—AonanHUTENEHEIE UMK

XML apxueHEle dainen: ||

MakcumaneHeld pasmep daina apxuea (kB E
MakcHMManeHoe KonudecTeo dafnoe: E
FPazmep daiina (aHei):

TafimayT ynakoskn dhafnos (MUH): E

Mepyon NpoBEpKK ApXMBOE (MMH)! _E

WMcnonk3oEaTe WHG . dafinel ANA YNaKkoBaHHEIX apxvBos: | |

: | [IlI] [npOEEpMTh OLWPEKETOPWMID ApXWEBATOPA ceﬁl—lac] E

B raman
Puc.1. JlonosHuTensHBIE TapaMeTPbl HACTPONKH MPOIEcca apXUBUPOBaHUs coobmenuit Moayis FSArch

B umcio 3tux napameTpoB BXOJAT:
B uucno 3tux mapameTpoB BXOIAT:
+ Bribopa XML-¢dopmaTa apXuBHBIX (aiiaoB.
+  MakcuMabHBIN pa3Mep OJHOTO (aiiyia apxXuBa.
+  MakcumanbHOe KOJIMYECTBO apXUBHBIX (ailyioB.
+ Orpanndenue pazmepa (aiina apxuBa 1Mo BPEMEHH.
 TailimayT ynakoBkH (¢ailioB apxuBa.
+ IlepuomuunocTs MpoBepkH (ailloB apXMBaTOpPOM Ha MpeaMEeT IIOMCKAa HOBBIX apXHWBOB U
YIAJIEHUE CTapBIX.
+ BkirodyeHue ucnonp3oBaHus HHGOPMALMOHHBIX (ailyIoB I yIIaKOBaHHBIX (hailyioB.
- Komanza HeMenneHHOW NPOBEPKH IUPEKTOPHHM apxXuBaTopa. MOKET HCIOJIB30BaThCA IIPU
pa3MelleHus B JUPEKTOPUH apXuBaTopa (hailioB apXUBOB U3 IPYTroOil CTaHIMH.
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1.1. ®opmar ¢paiiii0B apxuBa COOO0IECHUM

B Tabnuie HUKe MpUBEIEH CUHTAKCHUC (ailyia apXuBa, NOCTpoeHHOro Ha XML-s3bIKe:

Ter Onucanue ATpuOyTHI Copepaxur

Version — Bepcus (aiina apxuBa;

KopneBoii 251eMeHT. .
p Begin — Bpems nHauana apxusa (hex — UTC B

WNnentudunmpyer daiin xak

FSArch OMHAILICKAL TAHHOM cekyHzaax ot 01/01/1970); (m)
MI; ﬂilo MU A Y End— BpeMs okonvanus apxusa (hex — UTC B
AYIIO. cekynaax ot 01/01/1970).
tm — Bpems co3ganus coodmenus (hex — UTC B
cexkynnax ot 01/01/1970);
Teker
m Ter oTeABHOTO COOOIIEHUS. MU — MUKPOCEKYH/Ibl BpEMEHHU COOOIIECHUS;

COOOIIIECHUS
lv — ypoBeHb COOOIIICHHUS;

cat — KaTeropusi COOOIIeHUsI.
ApXuBHBIN (haill HA OCHOBE MJIOCKOTO TEKCTa COCTOUT U3:
- 3aronoBka B popmate: [FSArch <vers> <charset> <beg tm> <end tm>]
I'ne:

+  <vers> — BEPCHU MOAYIs apXUBHUPOBAHUS,
« <charset> — xonupoBka (Qaiina (06sryH0 UTFS);
« <beg tm> — UTC Bpems nauyana apxuBa c¢ snoxu 01.01.1970 B mectHagnaTepuaHOn
dopme;
« <end tm> — UTC Bpems xoHua @aiima apxuBa ¢ osmoxu 01.01.1970 B
HIECTHAAIIATEPUIHON opMme.

+ 3ammceit coobmeHuit B popmare: [<tm> <lev> <cat> <mess>|
I'ne:
. <tm> — Bpems cooblLleHns B Buae: <utc_sec:usec>, rae:
« utc_sec — UTC Bpewms ¢ amoxu 01.01.1970 B mectHaaarepudHoii Gpopme;
*  usec — MHUKPOCEKYH]Ibl BDEMEHHU B IECATUUHOU (opMme.

+ <lev> — ypoBeHb BaXXHOCTH COOOIIICHUS;
« <cat> — KaTeropusi COOOILICHUS;
. <mess> — TEKCT COOOIIEHNUS.

TekcT cooOIIeHusT U KaTeropusi KOJUPYIOTCS C HENbI0 UCKIIOYEHHUS CHMBOJIOB pa3/ieluTeneil (CMMBOI
npo0Oena).
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1.2. lIlpumep ¢aiisia apxusa cooOLIeHUS

IIpumep coaep:kuMoro apxuBHoOro (paiiia B popmare sizpika XML:

<?xml version='1.0' encoding='UTF-8' ?>

<FSArch Version="1.3.0" Begin="4a27dfbc" End="4a28c990">

<m tm="4a28c982" tmu="905587" lv="4"

cat="/DemoStation/sub_DAQ/mod DiamondBoards/">Omm6kxa dscInit.</m>

<m tm="4a28c990" tmu="595549" lv="4"
cat="/DemoStation/sub_Transport/mod Sockets/out HDDTemp/">Oumbka MNONKJIIOYUEHMSI K
Internet cokery: Onepaumsi BHNOJIHAETCS B HaHHBI MoMeHT!</m>

</FSArch>

IIpumep coaep:;kuMoro apxuBHoro ¢aiiia B popmare IJI0CKOro TEKCTa:

FSArch 1.2.0 UTF-8 4a27dfbb 4a28c991

4a28c98f:432619 1 /DemoStation/ Banyck!

4a28c98£:432858 1 /DemoStation/sub Transport/ Iyck%20moncucTeMs.

4a28c98£:455400 1 /DemoStation/sub DAQ/mod DAQGate/cntr test/ Briouenme$20xoHTpoOIIIEpPa !

4a28c98£:457360 1 /DemoStation/sub DAQ/mod ModBus/cntr testTCP/ BximoueHMe
$20koHTPOIIIIEPA !

4a28c98£:460691 1 /DemoStation/sub DAQ/mod ModBus/cntr testRTU/ BkioueHue
%20koHTPOIIIEPA !

4a28c98f:464227 1 /DemoStation/sub DAQ/mod BlockCalc/cntr Anastlto2node/ BxioueHue
%20xoHTpOJIIEPa !

4a28c98£f:680767 1 /DemoStation/sub DAQ/mod BlockCalc/cntr KM102cntr/ BximoueHMe
%20koHTPOIIIEPA !

4a28c98£:705683 1 /DemoStation/sub DAQ/mod BlockCalc/cntr Anastlto2node cntr/
BrxoueHMre 32 0koHTPOJIIEepa !

4a28c98£:753659 1 /DemoStation/sub DAQ/mod BlockCalc/cntr KM101l/ BxioueHMe
%20koHTPOIIIIEPA !

4a28c98£:905073 1 /DemoStation/sub DAQ/mod BlockCalc/cntr KM102/ BxioueHMe
%20koHTPOIIIEPA !

4a28c990:81670 1 /DemoStation/sub DAQ/mod BlockCalc/cntr KM201/ BxjoueHue
$20koHTPOIIIEPA !

4a28c990:206208 1 /DemoStation/sub DAQ/mod BlockCalc/cntr KM202/ BxiioueHMe
$20xoHTpOIIIEPA !

4a28c990:333471 1 /DemoStation/sub DAQ/mod BlockCalc/cntr KM301/ BxioueHme
$20xoHTPOMIIEPA !

4a28c990:457490 1 /DemoStation/sub DAQ/mod BlockCalc/cntr KM302/ BxioueHMe
%20koHTPOIIIIEPA !

4a28c990:591702 1 /DemoStation/sub DAQ/mod System/cntr AutoDA/ BxinouyeHME
%20xoHTPOIIIEPA !

4a28c990:595549 4 /DemoStation/sub Transport/mod Sockets/out HDDTemp/ Ommbxa
$20nonkioueHra%20k%$20Internet%$20cokeTy: $200nepaunsa$20BumnonugeTcsa$208%2 0 0aHHEM
%20momeHT !

4a28c990:618617 1 /DemoStation/sub DAQ/mod SoundCard/cntr test/ BxioueHue
$20xoHTpOIIIEPA !

4a28c990:621487 1 /DemoStation/sub DAQ/mod LogicLev/cntr experiment/ BxioueHMe
$20xoHTPOMIIEPA !

4a28c990:729323 1 /DemoStation/sub DAQ/mod JavalLikeCalc/cntr testCalc/ BxioueHMe
%20koHTPOIIIIEPA !

4a28c990:733434 1 /DemoStation/sub DAQ/mod Siemens/cntr test/ Bxiouenme$20xoHTpoIIIepa!

4a28c990:754368 1 /DemoStation/sub DAQ/mod DAQGate/cntr test/ Briouenme$20xoHTpoOIIIEpPa !

4a28c990:786925 1 /DemoStation/sub Archive/ Nyck$%20nomcuCTeME.

4a28c990:955967 1 /DemoStation/sub DAQ/mod BlockCalc/cntr Anastlto2node/ 3Bamnyck
%20xoHTPOIIIEPA !
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2. ApxuBaTop 3HAYEeHHUH

ApxuBbl 3HaueHUH (QOPMUPYIOTCS apXUBaTOpaMu 3HAYEHWH WHAMBUAYAJIBHO JUII  KaXXJIOTrO
3apEruCTPUPOBAHHOIO apXKBa. APXUBATOPOB MOXKET ObITh MHOKECTBO C MHJMBUyalbHBIMU HACTPOIIKaMH,
MO3BOJISIIOIIMME Pa3fAeIUTh ApXUBBI IO PA3IUYHBIM [TapaMeTpaM, HalpuMep, 0 TOYHOCTH U IITyOuHe.

ApXUB 3HaYCHUH SBISETCS HE3aBUCUMBIM KOMIIOHEHTOM, KOTOPHBIN BKItoUaeT Oydep, oOpadaTbiBaeMbIii
apxuBaropamu. OCHOBHBIM [TapaMeTPOM apXUBa 3HAUCHMSI SBJISETCS UCTOYHUK JaHHBIX. B posu ucrounmnka
JAHHBIX MOTYT BBICTYIATh aTpHOyTHI MapaMeTpoB noacucTeMbl «CO0Op JaHHBIX», a TAKXKE APYrHe BHELITHHUE
UCTOYHUKM JaHHBIX (MaCCUBHBIM pexum). JlpyruMu HCTOYHUKAMU JaHHBIX MOTYT OBITh: CETEBbIE
apxuBartopsl ynan€HHeix OpenSCADA cucreM, cpena nporpammupoBanus cuctemsl OpenSCADA u ap.
He meHee BakHBIMH TapamMeTpaMu apXuBa sIBISIOTCS mapamerpsl ero Oydepa. Ot mapamerpoB Oydepa
3aBUCUT BO3MOKHOCTb Pa0OThI apXUBaTOpoB. Tak, NEpHOIUYHOCTh 3HaUeHUH B Oydepe AoKHa ObITh HeE
OoJIbIIIe IEPUOIMIHOCTH CAMOTO OBICTPOTO apXKUBaTOpPa, a pazMep Oydepa He MeHee TBOMHOTO pa3mepa At
CaMoro MeJUIEHHOI'O apXuBaTropa. B mpoTuBHOM cilyyae BO3MOXKHBI TOTE€PH JAHHBIX!

OOm1ast cxemMa apXMBHPOBAHUS 3HAUEHUH HATJISAAHO M300pakeHa Ha puc. 2.

[MapameTp (norund., pusny.) BHeLUH il

NCTOYHUK

[ATpMFier 1 J [ATpMﬁer ZJ [ATpMﬁyrr 3]

; —4 A |
el |

i

i -
R
L Aplusarpop (nepuod {i00mdg, anybuHa 14dac) Daiinog. cucm.

,,

i
9 Avxusgamop (nepuodiic, enybuHa Tmeg;) maumucm
-
o]
9 Apxusamop (nepuod TmMuH., enybuHa 1204) S st :

Puc.2. O6mas cxema mporuecca apxuBUpoBaHus 3HaueHuit moaynst FSArch.

Daiinpl apXWBOB HMMEHYIOTCS apXUBAaTOPaMH, HCXOAS M3 JAaThl MEPBOr0 3HAYCHHS B apXuBe U
uaeHTudukaropa apxusa. Hampumep, rakum o6pazom: <Memlnfo use 2006-06—17 17:32:56.val>.

@aiispl apXUBOB MOTYT OTPaHMYMBATHCA MO BpeMeHH. Ilociie mpeBblleHus JuMUTa CO3AAETC HOBBIN
daitn. MakcuManbHOe KOJIMYECTBO (ailyioB B JUPEKTOPHHM apXHBAaTOpa TAKXKe MOXKET OTPaHMYMBATHCS.
[Tocne npeBbIlIeHNs TUMHUTA HAa KOJIUYECTBO (DaiijioB ctapble Gailyibl HAUHYT yaaisaThes!

C 1enpl0 SKOHOMHHU JUCKOBOI'O MPOCTPAHCTBA APXUBATOPHI MOAEPKUBAIOT YIIAKOBKY B JOIOJIHEHUU K
MOCJIEIOBATEIbHOM YIIAKOBKE CTapbIX AapXMBOB YHNAKOBIIMKOM gZip. YTMAaKOBKa HPOU3BOIUTCS IOCIE
IPOIOJKUTENBHOTO HEUCIOIb30BaHUs apxuBa. [ obecriedeHuss BO3MOXKHOCTH OBICTPOTO MOJKIFOUYEHUS
OOJIBIIMX apXMBOB K APYrOod CHCTEME MOXKHO BKJIIOUWTH MCIIOJIb30BaHUE MH(DOPMAIMOHHBIX (aiIoB A
yNaKOBaHHBIX (DaloB, YTO NPEJOTBPATUT INPEABAPUTEIbHYIO pAaclakoBKy BcexX (ailloB Ha apyroi
CUCTEME.

MoyneM MNpeaoCTaBISIFOTCS JOIMOJHUTEIIBHBIC TapaMeTpbl HACTPOHKH Mporecca apXHBHPOBAHUS
(puc.3).
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®aiin  PegaktTMposaHue Bug  MNoMmowe QTStarter
883000 LLIB00 29

W -
| A ApxvBaTop 3HaYeHWA: 1s
L:J‘ Aemo cTaHuns

g Easbel gaHHeIx ApXHMEATOP ApXHBEI

BEesonacHocTe
3 TpaHcnopTel
‘@ TpaHcnopTHBIE NPOTOKE BrinonuAeTcA: (W)
J CBop AaHHEIX Bpema apxuBUpoBaHua (Mc): g
E|-"!___J ApxvEEl
E- Mogyns: Bl apxueatopa: [“'." |v]
. Bl ApxusaTop Ha ¢
¢ Bl Apxwsarop coof

— ICOCTOAHWE

| [
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Puc.3. JlomomHUTEIBHBIE TApaMETPbl HACTPOWKH MPOIEcca apXUBUPOBaHUs 3HaUeHUI Moayist FSArch.

Mogaynb nogcuctemsl “Apxmebl” <FSArch> 192



2.1. ®opmMmar ¢aiijioB apxuBa 3HAYCHUI

Jlis peanu3anuy apXuBUPOBaHUS Ha (HAHIIOBYIO CUCTEMY MPEIBSIBISIINCH CIEAYIONINE TPeOOBaHUS:
+  OBICTpBIH (MPOCTOM) JOCTYI Ha J0OABJICHNE B apXHMB U YTCHHUE U3 apXUBa;
+  BO3MOXXHOCTb M3MEHEHHs 3HAUEHHUI B CYIIECTBYIOIIEM apXHBe (C LENbIO 3alOJHEHUS IbIP B
TyOTUPOBAHHBIX CUCTEMAX );
+  IUKJIAYHOCTbH (OrpaHUUYEHHE pa3Mepa);
+ BO3MOXXHOCTb CXKaTHsS METOJIOM YIIAKOBKH TIOCJI€JOBATEIILHOCTH OJIMHAKOBBIX 3HAYCHHH,
COXPaHSIOIIAM BO3MOXXHOCTh OBICTPOTO JOCTYMA (ITOCIIeI0BaTeIbHAS YIIAKOBKA);
+  BO3MOXXHOCTb YIIAKOBKH YCTapEBIIMX JAHHBIX CTaHIAPTHBIMU apxuBaTtopamu (gzip, bzip2 ...) ¢
BO3MOYKHOCTBIO PACIIaKOBKH MTPH 0OPAIICHUH.

B cooTBeTcTBHM C BBIIIEH3IIOKEHHBIMH TPEOOBAaHUSAMU OPTaHW30BAHO ApPXUBUPOBAHHE METOJOM
MHO’KECTBEHHOCTH (hailioB (A1 KaXAOro MCToyHHMKA). L{MKIMYHOCTH apxuBa peaju3yercs Ha YpPOBHE
daiinos, T.e. cozmaeTcs HOBBIN (haiii, a camblil cTapblil yhansercs. s ObICTpOro C:kaTusi UCMONb3YETCs
METOJl TNPUTATUBAHHUA K IIOCIEAHEMY OJMHAKOBOMY 3HaueHHto. [l »tux neneit B (aiine apxuBa
npexycMaTpuBaeTcsl OMTOBask TaOJMIAa YIIAKOBKM pPa3MEpoOM OAMH B OJIMH C KOJIMYECTBOM XPaHUMbBIX
naHHbIX. T.e. KaxIplii OMT COOTBETCTBYET OJHOMY 3HAUCHHMIO B apXuBe. 3HAUCHHWE OWTA YKa3bIBAaeT Ha
HalIM4yue 3HadeHus. {7 moToka OJMHAKOBBIX 3HAUeHWH OWTHI OOHYJEeHBl. B ciiyuae ¢ apxuBOM CTpOK
Tabauua siBiseTcss He OUTOBOI a GAWTOBOM M CONEPXKUT JJIMHY COOTBETCTBYIOLIETO 3HaueHus. B ciaydae
MOCTYIJICHUS] TOTOKA OJIMHAKOBBIX 3HAYEHUM, JUIMHA OYyAET HYJIE€BOM U YuTaThCsl OyIeT NEPBOE OJJUHAKOBOE
3HaueHue. [lockonpky Tabimia OalToBas, TO apXWB CMOXKET XPaHHUTh CTPOKU JUITMHOW He Oomee 255
CUMBOJIOB. Takum o00pa3oM, METOIMKM XpaHEHHS MOXXHO pa3JIelUTh Ha METOAMKY JaHHBIX
(UKCUPOBAHHOTO U HePUKCHpOBaHHOTO pazMepa. Obmas cTpykTypa (aiiia apxuBa npuBeaeHa HAa pUc.4.

P -

Cmpyvemypa gating apxusa

Baronoeok daina (306afT)

Tabmala yIaxBrH

Pasmep TaSITHIED MITA MAHHEL:
Fix = MaxauwE-H bool){ MamatteE)
noFix = Nanau*Pasmep3mau

IaccHe mocnegoEaTeNEHD
VIIAEDEaHHBIX JaHHBIX

Puc. 4. O6mas ctpykrypa (aiina apxvBa 3HAYCHHI.

ITpu co3znanum HoBoro (haiina apxuBa (opMupyeTcs: 3arojioBOK (CTPyKTypa 3arojioBka B Tabmuue 1),
HyJeBas OHWTOBas TaONMuIla YIMAaKOBKM apxXvBa W TIEPBOE HEIOCTOBEpHOE 3HaueHue. Takum obOpazom,
MIOJIyYUTCS] apXUB, MHULIMAJIU3UPOBAHHBIM HEJOCTOBEPHBIMU 3HAYCHUAMU. B nanpHeNIeM HOBbIE 3HAYCHHUS
OyIyT BCTaBJIATHCA B 00JACTh 3HAYCHHUH C KOPPEKTUPOBKOM MHIEKCHOW TaONHIBI ymakoBKu. M3 3Toro
ClIelyeT, YTO MAacCHBHBbIE apXUBBI OyAyT BBIpOXKIAThCS B (hailibl pasMepoM B 3arojOBOK M OUTOBYIO
TabIuUIy.
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Ta6auna 1. CtpykTypa 3aronoBka ¢aiija apxuBa

IHone Onucanue Paswep Gaiir
(0omT)
f tp |CucremHoe ums apxusa («OpenSCADA Val Arch.») 20
archive |FIMs apxuBa, KOTOPOMY MIPUHAIICKUT (Paii. 20
beg Bpems Hauana apXUBHBIX JaHHBIX (MKC) 8
end Bpems koHIIa apXUBHBIX TAHHBIX (MKC) 8
period |IlepuoanuHocTh apxuBa (MKC) 8
vtp Tun 3nauenus B apxuse (Jloruueckuid, [{ensiit, BemectBennsrit, CTpoka) 3)
hgrid |IIpu3Hak ucnonp30BaHus KECTKON CeTKH B Oydepe apxuBa (1)
hres  |[Ipu3Hak MCHONIB30BaHUS BPEMEHH BBICOKOTO pa3peuieHus (Mkc) B Oydepe apxusa |(1)
reserve |Peseps 14
term  |CUMBOJ OKOHYaHUS 3aroyioBka apxusa (0x55) 1

PaspsicHeHne mMexaHu3Ma IOCIE0BAaTEIbHON YIIAKOBKM IPUBEIECHO Ha pucC. 5. Kak MOXXHO BUAETH U3
pHCYHKa TNpHU3HAK YNAKOBKU COJEPXKHUT IMHY (HEe (DUKCHPOBAHHBIC THUIIBI) WJIM HPU3HAK YNAKOBKU
(puxcupoBaHHBIE THIIBI) OTAEIBHO B3ATOTO 3HAYEHHUSA. OTO 3HAYUT, YTO JUISL IOJNYYCHHUS CMEICHHS
HYKHOTO 3HA4Y€HUS HEOOXOIUMO CJIOXKHTh [UIMHBI BCEX MpPEIbIIyHIMX JACHCTBUTEIbHBIX 3HAUCHHH.
BeinonHenne AaHHOW onepanuu KaXAbld pa3 U Ul KaXZO0ro 3HAYCHUS SBISETCA KpalHE HAKJIAJIHON
onepanueil. [loaromy Obl1 BHEAPEH MEXAaHU3M KEIIMPOBAHUSA CMEIICHUN 3HAaUeHUH. MeXaHu3M KelupyeT
CMEILICHNS 3HAYEHUH Yepe3 NMPENONPENEIEHHOE X KOJIMYECTBO, a TAK)KE KEIUPYET CMEILLECHUE MTOCIEIHETO
3HAYEHUs K KOTOPOMY IPOU3BOAMIICS AOCTYI (OTJAEIBHO Ha YTEHUE U 3aIIHCh).

- -

Vhaxoexa sHauerLdl Vnaxoexa sHaueHurl
@IJREIJ_I?GEJHHGSO NG HE@H&EHPGEGHHG:@ muna
Bpewma | BHT ymak. | 3Hau. Maccuz Bpewma | BadT ymax, 3Hau Maccuz
O aHHBIX 0 aHHBIX
10010 1 9 g 10010 1 0 0
10020 | 1 14 14 10020 0 0 1:5top
10030 0 14 / 45 10030 ] 1:Stop / 2:Frror]
10040 1 45 51 10040 0 1:5top / 1]
10050 1 51 <F= 10050 3 2:Frrord <EVAL>
100480 0 51 100480 1 0
10070 0 51 10070 0 0
10080 1 <F= 10080 i] =EVAL>
10090 0 <F> 10090 0 <EVAL>
10100 0 <F= 10100 0 =EVAL>

Puc. 5. Mexanu3m nociie1oBaTeIbHON YIIaKOBKH 3HAYEHUM.

HM3MeHeHus 3HaYeHUM BHYTPpU CYHICCTBYIOLICTO apXMWBa TAKIKE HNPCAYCMOTPCHO. O,[[HaKO, YUYHUTBIBAsA
HGO6XO}II/IMOCTB BBIIIOJIHCHUA CABHUI'a XBOCTa apXHBa, PCKOMCHAYCTCS BBIIIOJIHATH 3Ty OIICpAllMIO KakK
MOKHO PCIKE U KaK MOXKHO OOMIBIINMU OJIOKaMHU.
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3. ¢ deKTUBHOCTD

[Ipy mpoeKTUpPOBaHMM W peanu3ali JaHHOTO MOMYJNS OBLIM 3alI0KeHbl MEXaHU3MBI TOBBIIICHUS
3¢ (hEeKTUBHOCTH TIpoliecca apXUBUPOBAHMS.

[TepBbIM MEXaHU3MOM SIBJISIETCS MEXAHU3M OJIOYHOTIO(TIOKAAPOBOrO MM TPAH3aKTUBHOI'O) MOMELICHUS
JAHHBIX B (hailyibl apXWBOB 3HaYeHWW. Takoi MeXaHHW3M MO3BOJSET JOCTHYh MAKCHUMAaJbHONH CKOPOCTH
apXMBHPOBAHUSA, a CIEIOBATEIbHO U MO3BOJIAET OJHOBPEMEHHO apXUBUPOBATh OOJIbIIE TOTOKOB JIAHHBIX.
OnbIT MPaKTUYECKOTO MpUMEHeHue mokasai, yTo cuctema K8-3000 ¢ oObrunbiM IDE kecTkuM nuckom
criocoOHa apxuBupoBath 10 300000 MOTOKOB JIaHHBIX C MEPUOANYHOCTRIO 1 cekyHaa wim, cuctema K5—400
¢ IDE nuckom (2.5 mroiima) crmocobHa apxuBupoBaTh a0 100 mapameTrpoB ¢ HEpUOJUYHOCTBIO 1
MWIUIMCEKYH/IA.

BTopeiM MeXxaHU3MOM SIBJISETCS YIAKOBKA KAaK TEKYIIMX 3HAUYEHUH, Tak M yCTapeBIIUX (ailyioB apXUBOB
JUIsl ONTUMHU3ALMU UCIOJIb3YEMOIO JUCKOBOIO IPOCTPAaHCTBA. Pealn3oBaHO 1Ba MEXaHU3Ma YIAKOBKH:
MEXaHU3M I0CJIE0BATEIbHON YIIAKOBKH (apXUBBI 3HAUYEHUI) U MEXAHU3M JI0’KaTHs apXUBOB CTAHJAPTHBIM
YMaKoOBIIMKOM (gzip). [laHHBIM MOAXOJ MO3BOJMII JOCTHUYb BBICOKOH MPOM3BOJIUTEIHLHOCTH B Ipolecce
apXMBHUPOBAHUS TEKYUIUX JAHHBIX C 3P(GEKTUBHBIM MEXaHU3MOM IIOCJIEI0BATEILHOTO CXKATHsL. A J0KaTHe
CTaHJAPTHBIM YNAKOBIIMKOM YCTAapEBIIUX APXHMBOB 3aBEPILACT OOIIYI0 KapTHHY KOMIIAKTHOTO XPaHEHUs
OoNbIIMX MaccUBOB JaHHBIX. CTaTHUCTHKAa NPAKTMYECKOTO IPUMEHEHUS B YCIOBHUAX PEAIBHOTO
3allyMJIGHHOT'O CHUTHajla(Xy[uias CUTyallus) IIOKa3aja, 4YTO CTElEeHb I10CJIeI0BaTEeIbHONM YIaKOBKU
cocraBuina 10%, a creneHb NOIHON yNakoBKHM cocTaBuia 71%.
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Moayas noacucreMsl “ApxuBbl” <DBArch>

Mooyr:  DBArch
Hwma: Apxusarop Ha B[

Tun: Apxus

Hcmounuk: arh_DBArch.so

Bepcus: 0.9.1

Aemop: Poman CaBoueHko

Monyns apxusa. [IpenoctaBisieT GyHKIIMN apXUBUPOBAHKS COOOIICHUH W 3HAYCHHI
Ha B/I.

Jluyensus: GPL

Onucanue:

Monynp npenHa3zHaueH Ui apXUBUPOBaHUS coobumeHnit u 3HadeHuit cuctemsl OpenSCADA Ha onHy
u3 0a3 maHHbIX, nojaepxkuBaeMbix OpenSCADA.

Jlrobass SCADA cucrema mnpeocTaBiisieT BO3MOXKHOCTb apXMBHPOBAHUS COOpPAHHBIX JAHHBIX, T.C.
(dbopMupOBaHUE UCTOPUU U3MEHEHUS (IMHAMMKH) MPOLIECCOB. APXUBBI YCIOBHO MOXHO pa3/eiUTh Ha JIBa
THUIA: APXUBBI COOOLICHNI M apXUBbI 3HAUECHUH.

OCOOEHHOCTBIO apXMBOB COOOIICHHI SBISAETCS TO, YTO ApXMBHUPYIOTCS, TaK Ha3bIBaeMbIE, COOBITHS.
XapakTepHbIM NPU3HAKOM COOBITHS SIBISETCS €0 BpeMsl BO3HHKHOBEHUS. APXMBBI COOOIICHHH OOBIYHO
UCTIONIB3YIOTCSL ISl apXMBHUPOBAaHUS COOOIICHWH B CHUCTEME, T.e. BEJEHHE JIOTOB M IPOTOKOJIOB. B
3aBHCHUMOCTH OT HCTOYHHMKA COOOIICHHS MOTYT KJIacCU(UUUPOBATHCS IO PA3IUYHBIM KPUTEPUSIM.
Hampumep, 3T0 MOTyT OBITH MPOTOKOJBI aBAPUHHBIX CHUTYallMi, MPOTOKOJBI JEHCTBHH OINEpaTOpPOB,
IIPOTOKOJIBI COOEB CBSI3U U JIp.

OCOOCHHOCTBIO apXWBOB 3HAYEHUW SBIACTCS WX TEPUOJUYHOCTh, OMpeneasieMas MTPOMEKYTKOM
BpeMeHI/I MC)KIIy ,Z[BYMSI CMCXHBIMHU 3HAYCHUSIMU. ApXI/IBLI 3Ha‘IeHPII>'I HpI/IMeHSIIOTCSI JJIA apXI/IBI/IpOBaHI/IH
HCTOPHUH HENPEPBIBHBIX MporeccoB. [I0CKOIbKY mporecc HENpepbIBHBIM, TO U apXUBUPOBATH €r0 MOXKHO
TOJIBKO ITyTEM BBEJCHMS MOHATUS KBAHTOBAHUS BPEMEHU OIPOCA, MMOCKOJIbKY MHAYE MbI I1OJIYyYaeM apXUBbI
OECKOHEYHBIX pa3MepOB BBHJY HENPEPHIBHOCTU caMOW HpUpOJbl mpouecca. Kpome 3Toro, mpakTuuecku
MBI MOYKEM TIOJIy4aTh 3HAUEHHUS C MEPHOJOM OTPAaHWYECHHBIM CaMHMHM MCTOYHWUKAMH JaHHBIX. Hampuwmep,
JOBOJIBHO KAQYCCTBCHHBIC NCTOYHUKHN HAHHBIX B HpOMBIH_UIeHHOCTI/I pe;uco ITIO3BOJIAKOT HOHy‘-IaTb JAHHBIC C
gactotoi Oonee 1klm. UM 310 6€3 yu€ra camMux JaTYMKOB, MMEIOMIUX M€ MEHEE KadeCTBEHHBIC
XapaKTePUCTUKHU.

Hns Bemenmst apxuBoB B cucreMe OpenSCADA mnpemycMoTpeHa mnoicucteMa «ApxuBbl». JlaHHas
MOJICUCTEMA, B COOTBETCTBUU C THUIIAMH apXHBOB, COCTOUT M3 ABYX YacTEi: apXUB COOOIIECHUN U apXUBBI
3HaueHuil. [loxcucrema B 11€710M SIBISI€TCSI MOAYJIBHOM, YTO MO3BOJISIET CO3/1aBaTh apXUBbl OCHOBAHHBIE Ha
pa3IuuHOM mpupoie M crHocobax XpaHeHUs JNaHHBIX. JlaHHBIH MOAYNb MPEIOCTABISET MEXaHU3M
apxuBHpoBaHus Ha BJ] xak a1 moToka cooOIIeHNH, Tak U ISl TOTOKA 3HAUYCHHI.
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1. ApxuBaTop co00ImeHuH

ApxuBbl CcOOOIIEHUN (OPMUPYIOTCS apXHUBAaTOpaMU. ApPXUBATOPOB MOXKET OBITh MHOXKECTBO C
WHIMBUIYAIGHBIMH HACTPOHKAaMHU, TIO3BOJISIONUMH Pa3JeiiATh apXWBHUPOBAHHE PA3JIMIHBIX KJIACCOB
COOOILLIECHU.

ApXuBaTOp COOOLIEHWH 3TOTO0 MOIYJSl XpaHUT AaHHble B Tabmune bJ/l, koTopas MMeHyeTcs TakuM
obpazom: DBAMsg {ArchID}. I'ne:
«  ArchID — unentudukatop apxuBaropa cOOOIIECHHI.

Pa3Mep Ta6.]'II/IIIBI apxuBa MOXCET OIpaHUYMBATHECA IO BPEMCHH. ITocme IMMPEBBINICHUA JIMMUTA CTAphIC
3allMCh HAYHYT y'):[aJ'I}ITLCH!

MonyneM npenocTaBisOTCS JIOMOJHUTEIbHBIE MapaMeTpbl HACTPOWKM Ipolecca apXWBUPOBaHMS. Y
JTAHHOT'O MOJYJISl TAKMX MapaMeTPOB BCETO OAMH, M OH ONpeAeseT pa3Mep apXuBa M0 BpPEMEHH.

Tabmuna B/ apxuBaropa coobmieHunii umeer cienywmy crpykrypy: {ITM, TMU, CATEG, MESS,
LEV}. I'ne:
« TM — UTC Bpems coobmenus, cekyHiasl ot snoxu (01.01.1970). B B, coaepkammx
CTNEIMAIM3UPOBAHHBIA TUN Ui XpaHEHHWS JaThl M BPEMEHH, MOXXET HCIOIB30BAThCSI ATOT
CHeLUAIN3UPOBAHHBIN THII.
« TMU — MHKpPOCEKYH/Ibl BPEMEHH.
« CATEG — kareropusi COOOIICHHS.
« MESS — Tekct cooOuieHusl.
« LEV — ypoBeHb COOOIIEHHSI.

2. ApxuBaTop 3HAYEeHHUH

ApxuBbl 3HaueHUl (QOpPMUPYIOTCS apXUBaTOpaMu 3HAYCHWH WHAMBUAYAJIBHO U1  KaXXJIOTrO
3apEeTUCTPUPOBAHHOTO apXUBA. APXHUBATOPOB MOKET OBITH MHOYKECTBO C MHIUBUIYaJTbHBIMU HACTPONKAMH,
HO3BOJISIFOILMMU Pa3AeIUTh apXUBBI IO PA3IUYHBIM [IapaMeTpaM, HalpuMep 10 TOYHOCTH U IITyOUHE.

ApXUB 3HaYCHUH SABISETCS HE3aBUCUMBIM KOMIIOHEHTOM, KOTOPHBIN BKItoYaeT Oydep, oOpadaTbiBacMblii
apxuBatopamu. OCHOBHBIM MTapaMEeTPOM apXuBa 3HAUCHHUS SBIISICTCS UCTOYHUK JAaHHBIX. B ponn nctouyHmKa
JaHHBIX MOTYT BBICTyHaTh arpuOyThl mapamerpoB cucteMbl OpenSCADA, a Takxke Ipyrue BHEIIHUE
WUCTOYHUKH JaHHBIX (IMACCUBHBIA pexuM). JIpyriMH HCTOYHUKAMH JaHHBIX MOTYT OBITh: CETEBBIC
apxuBaropsl yaan€HHeix OpenSCADA cucteM, cpeaa nporpammupoBanus cucteMbl OpenSCADA u ap.
He meHee BakHBIMH MapamMeTpaMu apXuBa sIBISIOTCSA mapamerpsl ero Oydepa. Ot mapamerpoB Oydepa
3aBUCUT BO3MOXKHOCThH PabOTHI apXuUBAaTOPOB. Tak, MEPHOIUIHOCTh 3HAYCHUHN B Oydepe ToKHA OBITH HE
OoJiblIIe EPUOIMYHOCTH CAaMOT0 OBICTPOTO apXKUBaTOpa, a pazMep Oydepa He MeHee IBOMHOro pazmepa ais
CaMoro MeUIEHHOTO apXHBaTopa. B MpoTUBHOM cirydae BOSMOXKHBI TOTEPH JAHHBIX !

OOm1ast cxeMa apXMBHPOBAHUS 3HAUYEHUH HATJISAAHO MU300pakeHa Ha puc. 1.
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Puc.1. OGmias cxema nporecca apxuBupoBaHus 3HaueHuit moxyns FSArch.

ApxuBaTop 3HAYEHHM ASTOrO0 MOIyJs XpaHUT AaHHble B Tabmuue bJl, xoTtopas umeHyeTcss TakUM
oopazom: DBAVI {ArchID} {ArchivelD}. I'ne:
«  ArchlD — Wnentudukatop apxuBaTopa 3HaUCHUH.
«  ArchivelD — Vnentudukarop apxuBa 3HAUCHHM.

Pasmep Tabnuipl apxuBa MOXKET OTPAaHMYUBATHCS MO BpeMeHH. [locie MpeBBIMICHUS JIMMUTA CTaphbie
3alyCU HAYHYT yAaNnAThCs!

MOI[yJ'ICM NpEaAOCTaBIAOTCA AOIOJHUTCIILHBIC IMapaMCTPhI HaCTpOﬁKH nponecca apXuBHUPOBAHUS. vy
JaHHOT'O MOAYJIA TaKHUX IMapaME€TpPOB BCECTO OJJUH, U OH OMPEACIIACT pasMEpP apXHBa 110 BpEMCHU.

Tabnuua b/l apxuBatopa 3HaueHuil uMeeT cienyrouryto ctpykrypy: {TM, TMU, VAL}. I'ne:
« ™™ — UTC Bpemst 3HaueHus, cekyHiael ot smoxu (01.01.1970). B B/, comepxamux
CHCLMAIM3APOBAHHBIA THUIl JUII XPaHEHUS JaTbl W BPEMEHHM, MOJKET HCIIOJIb30BaTbCA 3TOT
CHeLUaIU3UPOBAHHBIN THII.
« TMU — Bpems 3Hau€HUsI, MUKPOCEKYH/IbI.
+ VAL — 3Ha4yeHue, TUN 3HAUYEHUS ONPEIEIIAET TUI JaHHOW KOJIOHKH.

3. UudpopmannonHas TadJua apXUBHBIX TA0JIMI

st XpaHeHWs Havalla, KOHIIA W WHOW HMH(OpMAaIMKM apXWBOB B AapXWBHBIX Ta0JMIAX CO3MAETCS

nHdopmarmoHHas Tabauia ¢ uMeHeM gaHHoro Mmoxyisi: «DBArch". JlanHas TtaGnuiia UMEET CTPYKTYpY:
{TBL, BEGIN, END, PRM1, PRM2, PRM3}. I'ne:

+ TBL — Vms TaGauIel apXuBa.

« BEGIN — Hauano naHHbIX B apXUBE.

- END — KoHell JaHHBIX B apXHBE.

+ PRMI — JlonoaHuTENbHBINA MapameTp 1.

«  PRM?2 — ]JlonosHUTEIbHBIN apaMeTp 2.

+ PRM3 — JlonoaHUTENbHBINA MapameTp 3.
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Moayas noacucremsl “bJ/1” <DBF>

Mooyn:  DBF

Hma: b/ DBF
Tun: b
Hcmounux: bd_DBF.so
Bepcusa: 2.0.1

Aemop: Poman CaBoueHko

Onucanue: Monyns BJI. Ilpenocrasnser noanepxky *.dbf daitnos, Bepcuu 3.0.
Jluyensus: GPL

Monynes npenna3HaveH ais npenocraBieHue B cucreMy OpenSCADA moanepxku ¢aino b/l tuma
*.dbf. Mogynb ocHoBaH Ha 6ubanoTexe 1yt padboTsl ¢ dbf daitnamu 110 “Complex2” ¢upmsr HUIT “/11”.
Motynb 03BOJISIET BBIMOIHATH JEHCTBUS Hall 6a3aMU ITaHHBIX, TAOIUIIAMU U COJIEP>KUMBIM TaOJIULL.

1. Onepanuu Hag b/{

[TopnepxuBaroTcs onepanuu OTKPBITUS U 3akpbIThs b/l ¢ BO3MOXHOCTBIO co3maHuss HOBOM B/l mpu
OTKPBITUM W YNAJCHUS CYIIECTBYIOIIEH NpH 3akpblTuh. B TepmuHax mnoacucrtemsl «bJl» cucremsl
OpenSCADA otkpeiTueM BJ1 siBiisieTcst €€ peructpanus s Mocaeayoero uCrojab30BaHus B CUCTEME.

I[Ton B/l B cmyuae c dbf-aiinammu mnoxpasymeBaeTcs aupekTopus, coxaepxkamas dbf-gaiinsr.
CrnenoBaTenbHO, OMepanuy co3faHus u ynaineHus bJ] — co3maroT u ynansioT TUpeKTOpUH, T1e TaOIUIIbI
(dbf-daiinsl) xpanarcs. B ponu agpeca b/l BeicTynaer nonHoe ums aupexropuu ¢ dbf-daitnamu. Joctyn
b/l onpexnensiercss CACTEMHBIMU TIPaBaMH JOCTYTIA K TUPEKTOPHUH.

Monyns noaaepKUBaeT KOJUPOBAHUE JaHHBIX B HYXKHYIO0 KoaupoBky. C 31oil nensto ans bJl B nenom
MOJKHO yKa3aTh pabodyl0 KOAUPOBKY. B mporecce paboThl OyneT BBIMOIHATHCS KOJUPOBAHUE TAHHBIX
0a3bl naHHBIX 13 KoaupoBku bJ] B cuctemuyro komupoBky OpenSCADA u o6patHo.

2. Onepanuu Hajg Ta0auIen

[TognepxuBarOTCsl Omepanvd OTKPBITUS M 3aKPBITHS TaOMUIBI C BO3MOXXHOCTBIO CO3JaHHS HOBOM
TaOJUIBI IPU OTKPBITUU U YAAJIEHUS CYHIECTBYIOMIEH MTPU 3aKPBITHH.

CoOctBenno dbf-¢aiin u sBnsercs Tabnuueil. Coznanue U yJaneHus TaOJIUIbI TOIpasyMeBaeT CO3AaHue
u ynanenue dbf-paitma. Mmst Tabmunbr mpeacrasiser coboit umsa dbf-paitna B aupextopun bJI. TlpaBa
JIOCTyTa K TabJIuIe onpeAenstoTes npaBaMu goctyna k dbf-daiiny.

3. Onepauuu HaJx COAEPKUMBIM Ta0IMIbI

+ CKaHUPOBAHHWE 3aMUCEH TaOIUIIHL;

+ 3aIpoC 3HAYECHHUM YKAa3aHHBIX 3aIUCEH;

+ YCTaHOBKA 3HAYCHMI YKA3aHHBIX 3aIIUCEH;
*  yJaJeHHue 3aluCei.

API noncucrems! “BJ]” mpeamnonaraer 10CTym K COAEPKUMOMY TaOJIUIBI 110 3HAYEHUIO KIIFOUEBOTO(BIX)
nosisi(eit). Tak, omepamusi 3ampoca 3amKMCH IMOAPAa3yMEBAET IPEBAPUTENBbHYIO YCTAHOBKY KIIIOUEBBIX
kosIoHOK o0bekTa TConfig, mo xotopeiM U OyneT BbINOJIHEH 3ampoc. Co3zgaHue HOBOHM 3amucH(CTPOKH)
IIPOU3BOJUTCS ONEpalell YCTAaHOBKY 3HAYEHHUH 3aliCH, KOTOpasi OTCYTCTBYET.

Moaysnbs TO3BOJISIET TUHAMUYECKH MEHATh CTpyKTypy Tadmui b/l DBF. Tak, B ciiydae HeCOOTBETCTBUS
CTPYKTYpBI TaOMUIBI M CTPYKTYPHl YCTaHABIMBACMOW 3alHCH CTPYKTypa TaOMUIbl OyaeT mpuBeacHa K
TpeOyemoil cTpykType 3anucu. B ciyyae 3anpoca 3Hau€HUH 3allUCU U HE COOTBETCTBHS CTPYKTYP 3allUCH U
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Ta6J'II/II_IBI 6y,I[YT IMOJIYYCHBI TOJIBKO 3HA4YCHHA 06HII/IX DJICMCHTOB 3aIlluCu H Ta6J'II/II_[bI. MO,I[y.]'IB HC
OTCJIC’)KMBACT IOPAAKA PACIIOJIOKCHHA 3JICMCHTOB B 3alIMCH U CTPYKTYPC Ta6JII/ILU:I.

[Ipu goctyme K 3HaUEHUSM TaOJIMII UCTIONB3YETCS CUHXPOHU3ALKS MYTEM 3aXBaTa pecypca Ha JIOCTYH K
Tabauie. ITo NO3BOJISIET U30EkKaTh pa3pylIeHHs JaHHBIX B ClIy4yae MHOTOIIOTOYHOTO J1OCTyTa!

Tunsr snementoB dbf-¢aiinoB cregyronmm 00pa3oM COOTBETCTBYIOT THIIAM JJIEMEHTOB CHCTEMBI
OpenSCADA:

Tunsi noseii cucrembl OpenSCADA | Tun noas dbf-gaiina
TF1d::String “C”
TF1d::Integer, TF1d::Real “N”
TF1d::Boolean “L”

4. IIpousBoauTebHOCTH B/

3amep npousBoautenbHocTH B/l BhinomHsca TectoM «b/», Moayist cuctemMHubix TecToB «SystemTests"

nyTéM BBITMOJIHEHHUS] ONEpauui Haja 3amucsaMu  CcTpyKTypol: <name char(20), descr char(50), val
double(10.2), id int(7), stat bool>

Onepanus K8-3000+, 256M, 120G
Coszoanue 1000 3anuceii (cex): |1.07

Obnosnenue 1000 3anuceti (cex): |1.6
Tonyuenue 1000 3anuceti (cex): |1.0
Yoanenue 1000 3anuceti (cex): |0.95
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Moayas noacucremsl “bJ/1” <MySQL>

Mooyr:  MySQL

Hms: bJI MySQL
Tun: b
Hcemounuk: bd MySQL.so
Bepcusa: 1.6.1

Aemop: Poman CaBoueHko

Onucanue: Monyns BJI. IIpenocrasnser nogaepxky b1 MySQL.
Jluyensus: GPL

Monayns <MySQL> npenocrasnsier B cucteMmy OpenSCADA nonnepxky b/l MySQL. BJI MySQL
SBIISICTCS MOIIHOW peNAUMOHHOW M MHoromnatgopmenHoi B/l moctymHoi mo cBOOOIHON JHUICH3MH.
Pazpabotunkom Bl MySQL sBnsiercss dpupma MySQL AB http://www.mysql.com. Moayns ocHOBaH Ha
oubnmnorexke C API mpousBonutens B/l MySQL. Moaynb 1mo3BosisieT BBIIOTHATH IEHCTBUS Hal Oazamu
JAaHHBIX, TAOJIUIIAMU U COACPKUMBIM TaOITHII.

1. Onepauuu nag b/{

[TonnepxuBaroTcs omepanuu OTKpbITHS U 3akpbiThs BJl ¢ BO3MOXHOCThIO co3manusi HOBoMl B/l mpu
OTKPBITUA W YHAJICHUS CYLIECTBYIOLIEHM IpHU 3aKkpblTUd. B TepmuHax mnoacucrems! «bJl» cucreMsl
OpenSCADA otkpsiTem BJ] sBisiercst €€ perucTtpamus sl MOCIEAYIONIEr0 UCMOJIb30BaHNS B CHUCTEME.
Taxoke mojiepKuBaeTcs onepanus 3anpoca crnucka tadmui B b/I.

B/l MySQL azpecyercs CTPOKOM CJIEIYIOIIETO THUTIA!
[<host>;<user>;<pass>;<bd>;<port>;<u_sock>;<names>].I'ne:
 host — uMs XocTa Ha KOTopoM padotaeT cepsep b/l MySQL;
« user — ums noap3oBatens bJI;
« pass — MapoJb MoJb30BaTess Uit qoctyna K bJ1;
« bd—wvmsa B]1;
+ port — mopTt, KOTOpbIi ciymaet cepep b/l (o ymonyanuio 3306);
« u_sock — nms UNIX-cokera B cirydae sokanbHoro nocryna k b/ (/var/lib/mysql/mysql.sock);
- names — My SQL koaupoBka nepenauu, ycranapnupaeMmass SET NAMES.

B cinydae nokansHOro mocryna kK bJ[ B mpeznenax OIHOrO Xocra Hy:KHO ucnonb3oBate UNIX coker.
Hampumep: [;roman; 123456;OpenSCADA;, , /var/lib/mysql/mysql.sock]

B cnyuae ynan€énnoro nocrymna k b/l Hy)kHO ucnonb30BaTh UMs Xocta U nopt cepsepa b/l. Hanpumep:
[server.nm.org;roman; 123456;0penSCADA,;3306]

2. Onepanuu Haja Ta0AMIIEH

[Tonnep>kuBalOTCS  ONEPALMM  OTKPBITHS, 3aKPBITHS TaOMUIBI C BO3MOXKHOCTBIO CO3/aHUSI HOBOM
TaOJIMIBI IPU OTKPBITUU U YAAJIEHUS CYLIECTBYIOIIEH MTPH 3aKPBITHH, a TAKXKe 3alpOC CTPYKTYPbI TaOIHUIIBL.

3. Onepanuu HAX COAEPKUMBIM TAOJIHIbI

+ CKaHHUPOBAHHME 3amucell TaOIUIIBL;

*  3ampoc 3HAYEHUU YKa3aHHBIX 3aMKCei;

+  YCTaHOBKA 3HAYCHMsI YKa3aHHBIX 3aIUCEH;
YJAJEHUE 3aIUCEH.

API noacucremsl “BbJI” npeanonaraer 10CTyl K COAEPKUMOMY TaOIHIIBI 110 3HAYEHUIO KIIFOUE€BOTO(bIX)
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nossi(eit). Tak, omepamusi 3ampoca 3alKMCHU TMOAPAa3yMEBaeT IMPEBAPUTENbHYIO YCTAHOBKY KIIOUEBBIX
kooHok oOwekTa TConfig, mo xoTopeiM OyneT BhIMONHEH 3ampoc. Co3laHue HOBOW 3amuCH(CTPOKH)
MIPOU3BOAMUTCS OTepalvell yCTAHOBKU 3HAYCHHH 3aIMCH, KOTOpast OTCYTCTBYET.

Monaynbp mMO3BOJSET JMHAMUYECKH H3MEHATh CTpykTypy Tabmun b/ MySQL. Tak, B ciydae
HECOOTBETCTBUS CTPYKTYPbI TaOJIMIIbI U CTPYKTYPhl YCTaHABIMBAEMON 3aIlMCH, CTPYKTypa TaOauIbl Oyaer
npuBeZieHa K TpeOyeMol CTpyKType 3amucH. B ciydae 3ampoca 3Ha4eHMH 3alMCH U HE COOTBETCTBHUSA
CTPYKTYp 3alliCH M TaOJIUIBI, OyIyT MOJyYeHBI TOJIBKO 3HAYEHHUS OOIIMX 3JIEMEHTOB 3alUCH M TaOJUIBL.
Mozynb He OTClIeKMBAET MOPSIOK PACIIOIOKEHUS 2JIEMEHTOB B 3alIUCH U CTPYKTYpE TAOJIULBL.

MonyneM peanusyercs MEXaHU3M MOJAECPKKH MHOTOS3BIKOBBIX TEKCTOBBIX MepeMeHHBbIX. [[st moselt ¢
MHOTOSI3bIKOBOM  TEKCTOBOW IMEPEMEHHOM CO3/al0TCA KOJOHKU OTHAEIbHBIX SI3BIKOB B  (opmarte
<FldID>#<lang> (NAME#en). Ilpu sTom 06a30Bas KOJOHKAa COJEPKUT 3HAYEHHE Al 0a30BOTO S3bIKA.
Ko0OHKH OTIENbHBIX SI3BIKOB CO3AAIOTCS M0 HaJI0OHOCTH, B MOMEHT coxpaHeHus B B/l u npu ucnoaHeHUH
OpenSCADA B cOOTBETCTBYIOIIIEH JIOKaK. B ciiydae oTCyTCTBUS 3HaUEHUS JIJIs1 KOHKPETHOTO sI3bIKa OyAeT
UCTIOJIb30BaThCs 3HAYCHUHN 17151 6a30BOTO SI3bIKA.

Tunsl anementoB BJ[ MySQL crnenyromum 00pa3oM COOTBETCTBYIOT THIAaM 3JEMEHTOB CHCTEMBbI
OpenSCADA:

Tunbl nmoJei cucrembl OpenSCADA | Tunsl nogieii I MySQL

TFId::String char(n), text, mediumtext

TF1d::Integer int(n), DATETIME [nnst mosneii ¢ dmarom TFId::DateTimeDec]
TF1d::Real double(n,m)

TFId::Boolean tinyint(1)

4. IIlpaBa nocrymna

BJI MySQL conep:XUT MOIIHBIN MEXaHU3M pa3JeNIeHUs 1OCTyNa, KOTOPbII 3aKII0YaeTCsl B BLIOOPOUHOM
yKa3aHuu JocTymna moib3oBarens bl k ortmensHbiM SQL-koManmam. B Tabmmie Huke mepednciieHb
onepauuu Haj B/l 1 TpeOyeMblil JOCTyN K KOMaH1aM sl 3TUX OTepPaluid.

Onepanust SQL-koMaHabI
Cospanue bJI u Tabmmig CREATE
Vnanenne b/ u TaGmmig DROP
JloGaBneHue 3ammceit INSERT

VY nanenue 3anucei DELETE
[Tonydyenue 3HaueHUM 3anucei SELECT
YcraHoBKa 3HaYCHHM 3anucen UPDATE
Manunynsmus ctpykrypoid Tadmauiel |ALTER

S. [IpousBoaureabHOCThL b/l

3amep npousBogutenbHocTH B/l BhImonHsuics TectoM «bl» Moayns cucteMubix TectoB "SystemTests"
myTéM BBITIOJHEHUS OIEpanuid Haj 3amucsiMu  CTpyktypoit: <name char(20), descr char(50), val
double(10.2), id int(7), stat bool>.

Onepanus gfc_:l()mo-}_, 384M, 120G, MySQL 5.0.51 MySQL 4.0.24 (remote)
Coszoanue 1000 3anuceii (cex): [0.67 0.99

Obnosnenue 1000 3anucei

(cex)- 0.67 1.33

THonyuenue 1000 3anuceti (cex): [0.38 0.49

Yoanenue 1000 3anuceti (cex): |0.23 0.34
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Monayas noacucremsl “BJ1” <SQLite>

Mooynw:  SQLite

Hmsa: BJI SQLite
Tun: b
Hcemounuk: bd_SQLite.so
Bepcusa: 1.6.1

Aemop: Poman CaBouyeHKO
Onucanue: Monyns B]I. IlpenocraBnser nognepxky bJ] SQLite.
Jluyensus: GPL

Monyne <SQLite> mpenocraBiser B cuctemy OpenSCADA mnomnmepxky bJ[ SQLite. BJI SQLite
sBIIsieTCsl HeOOMbINOH, BcTpanBaeMoil bl monnepxusatomieit SQL-3anpocsl. BJ] SQLite pacnpoctpansieTcs
o cBoOoHOM uiien3uu. O3nakomuthes ¢ BJ] MoxHo Ha caitte Bl — http://sqlite.org. Moayns ocHOBaH Ha
oubmnorexke C/C++ API mpousBoautenss bJl. Momynb mo3BoJIeT BBINOJHATH ACUCTBUS Haja Oazamu
JAaHHBIX, TAOJIUIIAMU U COACPKUMBIM TaOITHII.

1. Onepauuu nag b/{

[TonnepxuBaroTCa Onepanvu OTKPBITUS U 3aKpbliTUs b/[, ¢ BO3MOXKHOCTBIO co3nanus HOBoM B/l mpu
OTKPBITUA M YyJNaJeHUs CYLECTBYIOLIEH INpU 3akpblTUM. B TepmuHax mnoxacucreMsl «b/l», cucrembl
OpenSCADA, otkpeitueM B/l siBasiercst €€ peructpanus sl TOCIEAYIONIEro UCIOIb30BaHUS B CUCTEME.
Taxoke, moanepKUBaeTcs onepanus 3anpoca nepeuns tadiauu B /1.

B/ SQLite anpecyercst myTém ykazanusi umenn Qaiina B/l B popmare: [<FileDBPath>;<nTransReq>].
I'ne:
- FileDBPath — llonnsiii myth Kk B/1.
« nlransReq — KonudecTBO 3ampocoB B TpaH3akiuu. Ecim 3TO KoauyecTBO paBHO 1, TO
TpaH3aKILUs OTKPBIBAETCS U 3aKPBIBACTCS VIS KaXJI0TO 3aIrpoca.

Monynbe noaaepkuBaeT KOJAUPOBAHUE JIAaHHBIX B HYXHYI0 KoaupoBKy. C artoii nensto, 11 B/] B nienom,
MOKHO yKa3aTb pabouyio KOIUpOBKYy. B mporecce paGoTbl OyaeT BBINOIHATHCS KOAWPOBAHUE JTAHHBIX,
0a3bl JaHHBIX, U3 KoaupoBku B/ B cucremuyto koaupoBky OpenSCADA u oOpatHo.

2. Onepanuu Haja Ta0AMIIEH

[TonnepxuBarOTCs OMEpalMy OTKPBITHS, 3aKPBITHS TaOJMIbI, C BO3MOXXHOCTBHIO CO3JaHUS HOBOMU
TaOJIMIBI IPU OTKPBITUU U YAAJIEHUS CYLIECTBYIOIIEH ITPU 3aKPBITHH, a TAKXKe 3alpOC CTPYKTYpPbI TaOIHUIIBL.

3. Onepanuu HAX COAEPKUMBIM TAOJIHIbI

+ CKaHHUPOBAHHME 3amucell TaOIUIIBL;

*  3ampoc 3HAYCHUN yKa3aHHBIX 3aMHCei;

+ YCTaHOBKA 3HAYEHMI YKa3aHHBIX 3aIHCEH;
YJAJEHUE 3aIUCEH.

API noacucrems! “BJ/” mpenmosaraetr AOCTYI K COAECPKUMOMY TaOIUIbI IO 3HAUEHUIO KIHOYEBOTO(bIX)
noseif. Tak, onepanus 3amnpoca 3arucH NOJApa3yMeBaeT MPeIBAPUTEIIbHYIO YCTAHOBKY KITIOYEBBIX KOJIOHOK
oonekTa TConfig, mo koTopsIM OyzAeT BbIMoJHEH 3anpoc. Co3aHue HOBOW 3amHUCH(CTPOKH) MTPOU3BOINUTCS
ornepanueil ycTaHOBKY 3HaU€HUH 3alluCH, KOTOpas OTCYTCTBYET.

Monynb no3BOJISIET TMHAMUYECKH MEHATh cTpyKTypy Tabmun BJ] SQLite, myrém co3manus nHosoit B/] ¢
TpeOyeMol CTPYKTypOol M KONHpOBaHWE B HeE MaHHBIX M3 cTapod. Tak, B ciydae HECOOTBETCTBHS
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CTPYKTYpBl TaONHIBI U CTPYKTYPhl YCTaHABJIMBAEMOM 3allMCH, CTPYKTypa TaOmuIbpl OyneT mpuBeleHa K
TpeOyemoii CTpyKType 3amnucu. B ciydae 3ampoca 3HaUC€HUH 3allMCH U HE COOTBETCTBHS CTPYKTYP 3alUCH U
TabnuIpl, OyAyT TOJMYyYEHBI TOJBKO 3HAYECHHS OOIMX DSJIEMEHTOB 3amucd W TaOmuibl. Moaynb He
OTCII)KMBAET MOPSIKA PACTIONOKESHHS SJIEMEHTOB 3allUCU U CTPYKTYPHI TaOIUIIbI!

MOI[yJ'IeM PCAIN3YCTCA MECXAHU3M NOAACPKKH MHOTOA3BIKOBBIX TCKCTOBLIX ICPEMCHHBIX. I[J'DI TOJIeH ¢
MHOT'OSI3bIKOBOM  TEKCTOBOM IEPEMEHHOW CO3Jal0TCSl KOJIOHKM OTHAENbHBIX S3BIKOB B  (opmare
<FldID>#<lang> (NAME#en). [Ipu sToM 0a30Basi KOJIOHKa COIEPKUT 3HAYEHHE JJIsi 0A30BOTO SI3BIKA.
Kos10HKM OTAENnbHBIX S3bIKOB CO3JA0TCA MO HaJOOHOCTH, B MOMEHT coXpaHeHus B b/l M npu ucnoaHeHuu
OpenSCADA B cooTBeTcTBYIOMIEH JIoKanu. B ciydyae oTcyTCcTBUS 3HaUEHUS JUIsI KOHKPETHOTO s13bIKa Oy/eT
UCIIOJIb30BaThCs 3HAYCHUH AJ1s1 0a30BOTO s3bIKA.

Tunsl snementoB BbJ SQLite crmemyromum 00pa3oM COOTBETCTBYIOT THIIAM 3JIEMEHTOB CHCTEMBI
OpenSCADA:

Tunsl moseii cucrembl OpenSCADA ' Tunsl nosei BJ1 SQLite
TF1d::String TEXT

TFld::Integer, TF1d::Boolean INTEGER

TF1d::Real DOUBLE

4. IIpaBa gocrymna

[TpaBa noctyna k BJ] ompenensroTcst mpaBamMu JOCTyINa K OTHAENbHO B3sitomy (aiimy BJI. Momynem
nojzepxkuBaercs padora c¢ ¢aimamu BJI SQLite B pexume TONBKO Ui UYTEHUS, HAmpUMEp B
JEMOHCTPAIIHSX.

5. IlIpousBoauTeabHOCTH b/l

3amep npousBoauTeabHOCTU b/I BeinonHsuics TectoM «b/l», Moaynsa cucteMHbix TecToB "SystemTests",
nyTéM BBIMOJIHCHUS OIEpanuii Haja 3amucsiMu  CTpyktypoi: <name char(20), descr char(50), val
double(10.2), id int(7), stat bool>.
Onepanus K8-3000+, 256M, 120G, SQLite 3.4.2
Coszoanue 1000 3anuceii (cex): 0.45
Obnosnenue 1000 3anucei (cex). |0.50
Tonyuenue 1000 3anucet (cex): 0.2
Yoanenue 1000 3anuceii (cex): 0.2
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Moayas nmoacucremsl “b/1” <FireBird>

Mooynw:  FireBird

Ums: B/l FireBird
Tun: b
Hcemounuk: bd_FireBird.so

Bepcus: 0.9.1

Aemop: Poman CaBoueHko

Onucanue: Monyns BJI. Ilpenocrasnser noanepxky b/l FireBird.
Jluyensus: GPL

Monyns <FireBird> npenocrasnser B cuctemy OpenSCADA nonnepxky b/l FireBird u InterBase. B/I
FireBird siBnsiercs HeGombinoil BcrpanBaemorr bl ¢ dynkmmsamu cereBoit BJl, moanepxkusatomeir SQL-
sarpockl. bJI FireBird nmoctpoena Ha ocHoBe kommepueckoit CYBJ] Interbase m pacmpoctpansiercs mo
cBoOoaHoi nuueH3uu. O3HakoMuthesi ¢ B/l Moxxkno Ha caiite B/l — http:/www.firebirdsgl.org. Monynb
ocHoBaH Ha Oubmmoteke C/C++ API mpomsBomutenss BJI. Momyns MO3BONSET BBITIOIHATH JCHCTBHS HaJ
0a3zaMu JaHHBIX, TAOJUIIAMH B COACPKUMBIM TAOJIHII.

1. Onepanuu Hag b/l

ITognepxuBaroTCs Onepauyvy OTKPLITUS U 3aKkpbITUs b/l ¢ BO3MOXHOCTBIO co31aHus HOBOW bJl mpu
OTKPBITHA W YHAJICHUS CYUIECTBYIOLIEHM NpH 3akpelTUA. B TepmuHax mnoxacucremsl «bJl» cucteMbl
OpenSCADA otkpeiTueM b/l siBnsieTcst €€ peructpanus s NOCIEAYIOLIETO UCIIOJIB30BAHUS B CUCTEME.
Taxxe noanepkuBaeTcs onepanus 3amnpoca nepedss rabnuu B b/

BbJ1 FireBird anpecyercs myrém ykazanus umenn Qaitna bJl, mons3oBarens u nmapois. B obmem anpec
b/I 3anuceiBaercs TakuM obpazom: [<file>;<user>;<pass>]. 1 ne:
« file — nomuoe ums ¢aiina b/1;
 user — momnb30BaTenb b/, 0T UMEHN KOTOPOTO MPOU3BOAUTCS TOCTYTI,
*  pass — TapoJb MOJIB30BATENS, OT UMEHH KOTOPOTO TIPOU3BOIAMTCS JOCTYII.

Moaynbs noaaep:KkuBaeT KOAUPOBAHUE JAaHHBIX B HYKHYIO KOAUpoBKY. C 3Toil nenwto 11 b/l B nenom
MOJKHO yKa3aTh pabodyl0 KOAHUPOBKY. B mporecce paboThl OyneT BBIMOIHATHCS KOJUPOBAHUE JTAHHBIX
0a3bl naHHBIX 13 KoaupoBkU b/l B cuctemuyro koaupoBky OpenSCADA u o6patHo.

2. Onepauuu Hax TA0AULECH

[TonnepkuBaroTcs Onepaluy OTKPBITHS, 3aKpbITUS TaOMUIBl C BO3MOXKHOCTBIO CO3JaHMS HOBOM
TaOJIMIIBI IPU OTKPBITUU U YIAJ€HUs CYIIECTBYIOIIEH NPH 3aKPbITHH, a TAKXKE 3alIPOC CTPYKTYPhI TaOIHIIBI.

3. Onepanuu HaJX COAEPKUMbBIM TA0JIMIIbI

+ CKaHUPOBAHUE 3aMUCEd TaOIUIIBL;

*  3apOC 3HAYCHUH yKa3aHHBIX 3aIUCEN;

+ YCTaHOBKA 3HAUYEHHMM YKa3aHHBIX 3aIIUCEH;
*  yJaJEHUE 3aIUCEeH.

API moacucrems! “BJ/[” mpenmonaraetr AOCTYI K COACPKUMOMY TaOIUIIBI IO 3HAYEHUIO KITHOYEBOTO(bIX)
nosisi(ei). Tak, omepamusi 3ampoca 3alucy MOJAPa3yMEBAET IMPEIBAPUTEIBHYIO YCTAHOBKY KIIFOUEBBIX
kooHok oObekTa TConfig, mo xoTopsiM OyaeT BhimosHEeH 3ampoc. Co3laHue HOBOW 3amuCH(CTPOKH)
MIPOU3BOAUTCS OlEepalvell yCTAHOBKU 3HAYEHHUM 3aMuCH, KOTOpast OTCYTCTBYET.

Monyne 1O3BOJIIET JAMHAMUYECKH MeHATh cTpykrypy Tabmun bBJ[ FireBird. Takx, B ciydae
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HECOOTBETCTBHS CTPYKTYpPBI TAaOJIUIBI U CTPYKTYphl YCTaHABIMBAEMOM 3aIllUCU CTPYKTypa TaOiHibl OyAeT
npuBeleHa K TpeOyemMol CTpyKType 3amucu. B cioydae 3ampoca 3HAYCHH 3allUCH U HE COOTBETCTBHS
CTPYKTYp 3aluCH ¥ TaOJUIBI, OYIyT TOJYYEeHBI TOJIBKO 3HAYEHHUsS OOIIMX SJIEMEHTOB 3alHMCH M TaOJIUIIBI.
Moynb He OTCIIeKHMBACT MOPSAKA PACTIONOKESHHS JIEMEHTOB 3aIIUCH M CTPYKTYPBI TaOIHIIBI, KPOME 3TOTO
omnepanusi ©3MEHEHUS THUIIA KOJIOHKU HE sIBJIAETCS 0€30MacHON W JaHHBIC B U3MEHSEMBIX KOJIOHKAX OyIyT
yTepsiHbI!

Tunbr snementoB B/l FireBird crnemyrommM o0pa3oM COOTBETCTBYIOT THIIAM 3J€MEHTOB CHCTEMBI
OpenSCADA:

Tunsl noseii cucrembl OpenSCADA | Tunwbl noJieit B/ Fire Bird
TF1d::String VARCHAR, BLOB SUBTYPE TEXT
TF1d::Integer INTEGER

TFld::Real DOUBLE

TF1d::Boolean SMALLINT

4. IIpaBa nocryma

IIpaBa nocryna k b/l onpenenstorcs npasamu b/I.

S. IlIpousBoauTeabHOCTH b/]

3amep mpomsBomauTenbHOCTH bBJ]  BemmomHsiicss TtectoM  «bJl»  MOmyns  CHCTEMHBIX  TECTOB

"Special.SystemTests" myTéM BBIMOTHEHUS ONEpaIuii HaJl 3amucsaMu CTpykTypoi: <name char(20), descr
char(50), val double(10.2), id int(7), stat bool>.

Onepauusn K8-3000+, 256M, 120G, FireBird |FireBird 2.0.3 (Remote
2.0.3 (Local SuperServer) SuperServer)

Coszoanue 1000 3anuceii (cex): 1.23 2.76

Obnosnenue 1000 3anuceti (cex): |4.43 6.92

THonyuenue 1000 3anuceti (cex): 2.31 4

Yoanenue 1000 3anuceti (cex): 1.01 2.39
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Mopayab noacucreMsl “COop 1aHHBIX”
<DiamondBoards>

Mooynw:  DiamondBoards

Hwma: Diamond maTel cOopa qaHHBIX
Tun: DAQ

Hcmounux: daq_DiamondBoards.so

Bepcus: 1.2.0

Aemop: Poman CaBoueHko

[Ipenocrasnser noctym K miaram cobopa naHHeix oT Diamond Systems. Bxitouaer
MOJIEPXKKY cUcTeMHOH miaThl Athena.

Jluyensua: GPL

Onucanue:

Monyns npenoctasiser B cucreMy OpenSCADA mnoanepkKKy HCTOYHHMKOB JWHAMMYECKHX JAQHHBIX,
OCHOBaHHBIX Ha TuiaTax cOopa maHHbiX (pupmbl Diamond Systems (http:/diamondsystems.com/). Moyinb
MOCTPOEH Ha OCHOBE YHHUBEPCAIBHOTO ApaiiBepa MPOU3BOAUTEINS IIAT. Y HUBEPCANIBHBIN JIpaiiBep 10CTyNeH
NPaKTUYECKHA Ui BCEX H3BECTHBIX IPOrPaMMHBIX IIaTGopM B BUAE OHOIMOTEKH. YHHUBEpPCAIBHBIX
npaiiBep ObUT TONydeH 1o azpecy http://www.diamondsystems.com/support/software. [paiiBep ObLI
BKJIIIOUeH B AucTpuOyTHB cucteMbl OpenSCADA, nostoMmy Ui cOOpKM JaHHOTO MOJyJe He TpeOyroTcs
BHEIITHHE OMOJIMOTEKHU.

[Tnate! c6opa nanubIX pupmbl Diamond Systems npencTaBisoT U3 cedst MOAYNIN pacupeHus Gopmara
PC/104. Tlmater MoryT cojaepxaTh: aHamoroBbie [O(BXOABI/BBIXOMBI), AWCKpeTHbie [0 ¥ CcYETUMKH.
Kommuekranuus miaat MoXeT 3HauYUTEIbHO BapbUpoBaThes. MoryT conepxkarbes Tosbko 1O onHoro tuma
win xe Bc€ moHeMmHory. Kpome toro, dyHkimelr cOopa TaHHBIX MOTYT HAJENATHCS M CHUCTEMHbIE TUIATHI
stoit pupmbl. Hanpumep, cucremuas niata Athena conepxur: 16 Al, 4 AO, 24 DIO.

Monynb mpenocTaBiseT MOAJEPKKY aHaIOroBblX M JuckpeTHbIX 0. COop anamorossix BxonoB (Al)
MOJIICP)KUBACTCS B JBYX pEXUMax: NpsMoro cbopa u cOopa mo mpepeiBaHuio. Meroa cOopa 1o
NPEPHIBAHUIO IMO3BOJISIET JOCTHYh MAKCHMAIBbHOW YacTOTHI ONpoca MOJIEpXKMBAaeMOH ammaparypoil. B
ciyyae C mpoueccopHoil minartoii Athena sta wacrora mocturaer 100 xI'm. B mpomecce cbopa mo
NPEPHIBAHUIO JaHHBIE TTOJTyYalOTCsl CEKYHIHBIMU KaIpaMu M IOMEIaroTesl B Oy(depa apXuBOB 3HAUCHHH.

B ciyuae ompoca aHaJOrOBBIX KAaHAJIOB IO MPEPHIBAHMIO HACTPOUTH MHIUBUAYATBHO Ka)IbIi KaHal
Henb3s. Takast BO3SMOXHOCTb IIPEIOCTABIISAETCS TOJIBKO MPU IPSIMOM OIIPOCE.

JluckpeTHbIe KaHabl OOBIYHO SIBISIOTCS ABYHANpPaBIEHHBIMU M TPyNIUpyloTcs no 8 xaHanoB. Kaxoii
rpymnIe KaHaloOB MOYKHO OT/JEJIbHO Ha3HAYUThH HAIPaBIEHHOCTb. MOIyib NpEeAoCTaBiIsIET BO3MOKHOCTD
KOH(QUIypHpOBaTh I'PYIIBI JUCKPETHBIX IAPaMETPOB.

Taioke MoayleM peanu3yrloTcsi (QYHKIMM TOPU30HTAIBHOTO PE3EpPBUPOBAHMSA, & UMEHHO COBMECTHOMN
paboThI ¢ yIaJI€HHOM CTaHIIUMEN 3TOro->ke€ ypOBHSI.

Mogaynb nogcuctemsbl “Coop aaHHbIX” <DiamondBoards> 207


http://www.diamondsystems.com/support/software
http://diamondsystems.com/)

1. Kontposuiep nanabix miaart pupmsl Diamond

[Tnara ¢upmer Diamond Systems KoHGUTYpHpyeTCs IyTeM CO3/aHHsS KOHTpOJUiepa B CHCTEME
OpenSCADA wu ero xordurypanuu. [Ipumep BKIIagKku KOHOUTYpAIlMH KOHTPOJUIEpa TUIATHI MPUBEICH Ha
puc.1.

of OpenSCADA:

-
Paiin  PegakTwposanve  Bug  MNomows  QTStarter

880C0COUR= 1L 200 88
s

=] G Jemo cTaHuA
. Basbl gaHHbIx

KoHmponnep: test

KoHTponne,
":E_ﬂ Ee30MaCHOCTE [ 4] l I'Iap:M&Tphl | KeHdWrypaua nnaTel ]
} TpaHcnopThl lE,[I, SDLIPCEPE: l : |vl ‘ B
@ TpaHCMoPTHBIE NPOTOKONGI — KoHeurypaLma
=] J CHop faHHs!x D test
= Modyne:
Lnios MCTOUHWKDE faHHBIX M [ ]
ModBus o
DCON knueHT OnucaHie:
SMMP knueHT
BAOYHBIN B bIYMEIMTENE
R CBop paHHE cHCTEMBI
3eyKOBAA KapTa
MNondeckii ypo e eHe
BeluMcnMTENE Ha java nogob
Chop paHHbIx Siemens Brnioyate: |E|
=] Dlan:::td nnatel chopa gaHHE 38nycKaT: E|
Butnuomera wadnoxos: PesepeWpo B aHWE: [Elhutnrouem |v]
| ApXWEBBI

- ;| < ¥ =
() Crewpanshse MpegnoHuTEHWE MCNONHEHNA; [ Bblcokuil ypos eHb |v]

I]l Monb3oeaTensChue MHTERERCE Diamond nnaTa; | ATHENA -

¢ ¥npasneHyve mogynamM
@ Yop AY Tabnuua aHanoroEblx NapaMeTRoB: [DiamPrmA_test ]

F--FH-H

=N | oop
= | oop SSL Tabnuua JWCKRPEeTHRIX NapamMeTRoB: [DiamPrmD_test ]
C o PL¥E .
SMyNALMA |aHHBIX:
1 Met book [

BajoBbli agpec nnatel: | 0x280
BekTop NpepblBaHWA; E
KoHdu rypaupoHHeI GalT guckpeTHe 10

CHop Al No NpepbI B aHW; EI

JuanasoH Hanp axeHw AL | 108 -
MonapHocTe Al | BUNonApHEIA -

Yewnedwe no Al | x2

I!

: | [I'I] YacToTa clopa no ogHomMy kaHany Al (M): E N
-
IDemoStation/sub_DAGImod_DiamendBoardsicntr_test/%2fentr2fefg%2fD *|[roman|

Puc.1. Bxnanka koHdurypauuu KoHTposepa/miatsl ¢pupmel Diamond Systems.

C moMoMIbio 3TOH GOPMBI MOKHO YCTAaHOBHT:
« CocrossHue koHTposuiepa(ruiatel), a uMeHHo: Craryc, «Bxmrouen», «3amymien» u umsa b/,
coJieprkanieil KoH(purypamuro.
+  HWnentudukarop, UMs ¥ ONMCaHUE KOHTPOJIIEpa(IIJIATH).
+ CocrosiHHE, B KOTOPOE NEPEBOIUTH KOHTPOJUIEP MPH 3arpy3ke: «Briarouen» u «3amyen».
+  PexxuM ropu3zoHTanbHOrO pe3epBUPOBAHUS U NIPEIIOYTEHUE UCIIOJHEHUS JAHHOTO KOHTPOJUIEPA.
+  Tun nnate! pupmel Diamond Systems.
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« Vmena Tabmuil a1 XpaHeHHs: KOH(DUTYpaIlMi aHAIOTOBBIX U JHUCKPETHBIX MAapaMeTPOB IaHHOTO
KOHTpOJUIEpA.

+  BruroueHne pexuMa SMYJISIIIMN BHICOKOCKOPOCTHOTO HCTOYHUKA JTAHHBIX.

+ ba3oBsIii ajipec U anmnapaTtHOe IpepbIBaHKUE TUIATHI (U151 cOOpa MO MPEPHIBAHUIO).

 IlpusnHak cOopa aHAJOTOBBIX BXOJOB IO NPEPHIBAHHIO M YaCTOTy cOOpa JaHHBIX 10 OJHOMY
KaHay.

+  OOmIyro KOHpUrypaluoo Mpeodpa3oBaTeisi aHAJTOTOBBIX BXOJIOB B COCTaBE: TUANAa30HA BXOJIHBIX
HAIMpPSDKCHUH, MOJSIPHOCTH U YCUIICHUSI KAHAJIOB.

B PCKUME IPAMOTO OIPOCa aHAJIOIOBBIX BXOJOB allllapaTHOC MNPCPbIBAHUC IJIATBI, 4aCTOTAa OIPOCa
AHAJIOT'OBBIX BXOJ0B 1 YCHUJIICHUEC aHAJIOI'OBOI'O npeo6pa3013aTer{ HCOOCTYITHEI.

Jis xoHUrypauuu HOPTOB LHM(POBBIX BXOJOB/BBIXOJOB Ha CTPaHUIIE KOHTPOJUIEpA COAEPIKUTCS
BKJIa/IKa WX KOHHUrypamnuu (puc.2).

|

~+ QT OpenSCADA KoHpUrypaTop

Pain Peparktvpoeadve Bug [lomows

88000 R L1200 28

| s E KoHnmponnep: test
TpaHcnopTép u
ModBus knneH [ Koutponnep | MapaMmeTpbl ] KoHdurypaums nnatsi ‘
SNMP knueHT
EnNoYHbIA BRIMW ~ OuckpeTHble 1O nopTel. Bxoasl BeibpaHs!!
% Cbop pan MopTA: []
3ByKoBaA KapT MopT B: [
Nornyeckri yp _
BbluMCnUTEND Mopt C1: []
Cbop aaHHbIX Mopt C2: [
= Diamond nnatk
= :
di1
Gubnuomexa waﬁ@
(1 | (1]

Foman)

Puc.2. Bxiagka koH(UTYypaluu mopToB HU(POBBIX BXOI0B/BBIXOI0B.
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2. [TapameTpsl koHTPOJLIepa Diamond

Monynem mnpenocraBisercss MHGOpMAIMs O JABYX THIAxX I[apaMeTpoB: HU(PPOBOM U aHAJIOTOBOM.
Kaxnprit Tun mapamerpa xpanutcs B oTaenbHoN B/ U, Kak cieacTBue, COOEPKUT COOCTBEHHYIO BKIIAIKY
KoHpurypauuu. Bknaaka KoH(UTrypallMi aHAJOTOBBIX MapaMeTpoB MpejcTaBieHa Ha puc.3. Bkuaaka
KOH(HUTypanuu HUQPpOBBIX TapaMETPOB MpeICTaBlIeHa Ha puc.4.

$dain PepaktupoBaHne Bug [lomMollb

8800COAxXLYALL1I200 @8
[+]

s

s Mapamemp: ai1
¢/ TpaxcnopTsl
Wi TpakcnopTHele np_| | Tapametp | ATpuGyTsl | ApxvBauns |
= [+| CBop maHHbIX
= Modyne: ~CocTtosHne
TpaHcnopTép u Tun: a_prm
ModBus knuen? .
SNMP knueHT ST
BnoYHBIA BbYML ~KoHdpurypauus
¥ Cbop paHHt ID: ai1
3eyKoBan kapTa Vs [
Nornyecknin ype
BbluncnuTens H Onucaxne:
Chop gaHHbIx 3
= Diamond nnate
E test
ail
di1
EBubnuomexa waf i
] ApxuBbl BrnioyaTte: v

[+

E- G4 CneunancHble Tun aHanorosoro napameTpa: | Bxog -

- [ MNone3oBaTeNBCKA a
= - Kanan: |0
& YnNpaeneHwe MomE, [ H

[ (D]

[+

Froman)

Puc.3. Bxiagka koH(pUTrypaluu aHaIoroOBbIX MMapaMeTpoB.

C nomorpio GopMbI KOHDUTYPAITUH AHAIOTOBBIX ITAPAMETPOB MOXKHO YCTAHOBHUTD:
+ Pexum napamerpa, a uMeHHO «Bkitouen» v TUI mapamMerpa.
«  HWpentuduxarop, UMsi U ONMCAHUE TTapaMeTpa.
+ CocrosiHHE, B KOTOPOE MEPEBOUTH MapaMeTp MpHu 3arpyske: « Bkiaroueny.
+ Hanpasnennocts napamerpa — «Bxon» win «Bbrxomy.
+  @u3MYECKU KaHAJI MapaMeTpa.
+ YcuieHue KaHaia B ciiydae BXoja (Ui MpsIMOTo Ompoca).

Jiis moctyma K 3HAUYEHUSIM aHAJIOTOBBIX MapaMeTpoB (opMmupyroTcst aTtpuOyThl. s aHaIOroBBIX
BXOJIOB:
+ 3HaueHHE B mporeHTtax (value);
+ BXOJHOE HampspkeHue (voltage);
« kox ALII (code).

Jy1st aHATIOTOBBIX BBIXOJIOB YCTAHABIIUBAIOTCS:
+ 3HaueHHe B mpoieHrtax (value);
+ BBIXOJHOE HampspkeHue (voltage).
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.. QT OpenSCADA kowgwryparop  _Oox

dann Pepaxktuposanne Bug [lomowe

8800V =R gL 200 @0

AL 2] lMapamemp: di1
i/ TpaucnopTsl
Wi Tpatcnopthele np | | Mapametp | AtpuBytel | Apxusaums |
= [+ CBop paHHbIX
= Modynb: ~CoctoAnne
TpaHcnopTép K1 Tun: d_prm
ModBus knueH? .
SNMP knueHT BrfioieH: (v]
BrOYHBIiA BBIYN ~Kondourypauus
¥ C6op panHt ID: di
3syroBas kapTe Vs [
Nornyecknia ype
BhluMcnnTens H Onucanue:
CBop paHHbIx &
= Diamond nnate
= test
ail
di1

Eubnuomexa wab.
1 ApxmBbl
4 CneumnansHble Twun OUCKpeTHOro NapaMeTpa: [B:mn -
H MoneaoeaTensckue

Brnoyate: W

¢ Ynpaenenwe Mooy rlopr: [A v]
Loop [«] Kanan: |0 =
Athena il

[«I*]

Puc.4. Bxnagka koHdurypanuu nudpoBbIX IapaMeTpoB.

C noMoIIpI0 BKIAIKU KOHPHUTYpauy UPPOBBIX MapaMETPOB MOKHO YCTaHOBHTH:

Jns

Pexxum nmapamerpa, a UMeHHO «BKJIIOUEH» U TUII TapameTpa.
Wnentuduxarop, UMs ¥ ONMCaHKUE TTapaMeTpa.

CocTtosiHue, B KOTOpOE TIEpPEeBOANTD MapaMeTp Mpu 3arpyske: « Bxirouen.
Hanpasnennocts napamerpa — «Bxoa» unu «Bbeixom.

@u3nyecKuil NOPT U HOMEP KaHAJIA.

JOCTyHa K 3HA4eHUsIM LUQPOBBIX MapaMeTpoB  (HOPMUPYIOTCS — aTpUOYT

HpeI[OCTaBHSIIOH_II/Iﬁ BXOJHOC 3HAYCHUC HUJIN BBICTaBJIHIOH_[I/Iﬁ BBIXOJHOC.

Flroman)
Fromar]

<value>

5
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MoayJasb noacucreMbl “Coop 1aHHbIX” <System>

Mooynw:  System

Hma: C6op pannbix OC
Tun: DAQ
Hcmounuk: daq_System.so

Bepcua: 1.7.1
Asmop: Poman CaBoueHko

[Ipenocrasnser coop manubix u3 OC. [lognepxuBaroTcss UCTOUYHUKH JaHHBIX OC
Linux: HDDTemp, LMSensors, Uptime, Memory, CPU u 1.1.

Jluyensus: GPL

Onucanue:

Mopyns sBisieTcsi, cBoero poja, uuio3oM Mexay cuctemoit OpenSCADA u OC(onepanuoHHOU
cucTemMoi). MoJyb MoJydaeT JaHHbIC M3 Pa3jIMYHBIX HCTOYHHUKOB JaHHBIX OC W MO3BOJISET YIPABIATH
komnoneHtamu OC (B Oyayriem).

Monyne mpenocTaBisieT BO3MOXKHOCTb AaBTOMAaTHYECKOIO ITOMCKA MONACPKUBAEMBIX M AKTHUBHBIX
UCTOYHUKOB JaHHBIX C CO3JaHUEM IMapaMeTpoB Ui JOCTyHa K HHUM, a TaKKe peanusanus (QyHKIUH
TOPU30HTAJIFHOTO PE3EPBUPOBAHMSI, & MUMEHHO COBMECTHOH paboOThl C YHaNEHHON CTaHIMEW STOro-ke
YPOBHH.
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1. KonTpoJuiep 1aHHbIX

Jnst noGaBnenus ucrounuka MaHHBIX OC co3maércss W KOHPUTYpUPYETCS KOHTPOJUIEp B CHUCTEME
OpenSCADA. Tlpumep BKiIaiku KOHGUTYpaAIMA KOHTPOJIJIEPA TaHHOTO TUIA W300pakeH Ha puc.l.

-+ QT Configurator of OpenSCADA: Demo station

©alin  PegakTwposaHue Bug  Momows  QTStarter

800U R Ll 200 @O

|l-'1ru'|n
. : Konmponnep: AkmueHbele daHHbIe
= é Demo station

-
“ai DBadbl gaHHk KoHTponnep MapameTpai

{1, BesonacHocTk
? TpaHcnopTeI R
G TRaHCMoRTHBIE NPOTOKD LI
=l | +| CBop panHbx

CTatyc. 3amwen. Mommenne gaHibix 2.118 me.

B Modyne: BrntoueH: ||
LLIAKS MCTOYHWED B JaHHbI i
ModBus Janyuer: |V

DCOM KENKMEeHT
SHMP knueHT
BNOYHBEIR BBIMMCMTENE — KoHpurypauma
R CHop BaHHBIX CHETERN
AKTWBHBIE aHHEIE

3BYKOBAA KApTA Mma: | AKTHEHBIE AaHHbIE
NoMYECKHIE YPoEEHD
BeluMCnMTENE Ha java nop

CBop AaHHEx Siemens AKTHBHBIE LEHHBIE ONEPALMOHHOM CHCTEMEL.
Diamoned nnaTtel cBopa patk

BuGnuomesa WalnoHos:
| Apxmeel

{4 CneupancHole

IZl MonbsosaTenbckve MHTepgE!
G’l ¥Mpas neHWe Moy nanu
Loop Janyckate: [
Loop SSL
PLXE

Bl koHTponnepa: [ nE | - ]

o-#-3

IO AutoDA

OnKucaHwe:

E-H-E5-5-5

E-E-#

Brniouats: v

PesepEWpoBaHue: [ BelknioyeHo | - ]

E-E-E

MpesnoYTEHWE MENaNHEHMA; [{Elhlcmtmi& ¥POBEHE= |v]

ABT. COILABATE SKTMEHBIE MCT. LaHHEN W]

Tabnuua cUTeMHBIX NapaMeTROoB: [AutoDAprm ]
Mepwog onpoca gadHex (mc). | 1000 E

[ )

KD

Jfonr,

Puc.1. Bxiagka koHbuUrypamnuu KOHTposiepa.

C nmoMo1b10 3TOH BKJIQJAKH MOKHO YCTaHOBHTH!
+ Cocrosane KoHTpoJuiepa, a uMeHHo: Craryc, «Bxmoden», 3amymen» u uMms bJl conmepxkarieit
KOH(UTyparuio.
« Wpentuduxarop, IMs 1 ONMUCAHNUE KOHTPOJLIEPA.
« CocrosiHHE, B KOTOPOE MEPEBOIUTH KOHTPOJUIEP MpH 3arpy3ke: « Bximrouen» u «3amyiieny.
+  PeXuM ropu30oHTaNbHOTO PE3ePBUPOBAHUS M MPEINOYTEHUE HCIIOTHEHUS JAHHOTO KOHTPOJUIEPA.
+ IlpusHak « ABTOMaTHYECKHH IMOMCK aKTHBHBIX HCTOYHUKOB JAHHBIX U CO3JIaHHE MAapaMEeTPOB IS
HUX.
+  Wms Tabmuipl 1718 XpaHeHUst KOHGUTYpaIiy MapaMeTpoB KOHTPOJUIEpa.
+ Ilepuon u mpuOpUTET 3a1a4H OMPOCA UICTOYHUKOB JIAHHBIX.
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2. [lapameTpsl

Monynb System npenocTaBieT TOJbBKO OJMH TUI TapaMeTpoB — “Bee mapamerps!”. Jl0NOJIHUTENIBHBIMU
KOH(DUTypallMOHHBIMU TTOJISIMU TIAPAMETPOB JAHHOTO MOIYJIS (pUC.2) SIBISIFOTCS:
*  4acTb CUCTEMBI;
+ JIOTIOJIHUTENbHBIN (3aBUCUT OT UCTOYHMKA JIAHHBIX).

OT OpenSCADA KoHtUrypaTop

Pann PepaktmpoeaHue Bug [loMmowe

B8 OOCO =2 L1200 @O
(<]

Mapamemp: Bpemsa pabombki cmaryuu
¥ Demo station

. Basbl gaHHbIX MNapameTp [ AtpubyTel | Apxueauws ]
{/2 BesonacHocTb
i/ TpaHcnopThl ~Cocrosinune
. TpaHcnopTHLIE NPOTOKONb Tun: std
/| CBop paHHbIX BrnioveH: [
= Modyne:

TpaHcnopTEp MCTOUYHMKY ~KoHdpurypauns

ModBus knuent ID: UpTimeStation

SNMP knueHT

. Mma: [Bperum paboTbl CTaHUMK
BnoyHbIA BbMKMCIUTEN
= # CBop naHHbIX cucTe Onucanne:

= AKTMBHbIE AaHHble

‘Bpema paboTel c1
Cratuctuka HXM
Bpems paboTsl cl
CratucTUka MHTE]
Harpyska npouec
Cratuctuka HXM
CeHcopbl ,D,HHHI:.I)@ YacTb cuctembl: [Bpemn paboTbl v] [GTaHu,un v]
OBwagr Harp

[ [ s ]

BrntoyaTs: [+

Flroman)

Puc.2. Bknagka koHduUrypauuu napamerpa.

B Tabmuiie HWKE TpPHBEICH CHHCOK IMOJICPKUBAEMBIX HCTOYHUKOB mAaHHbIX OC, 3HaueHHe
JIOTIOTHUTENBHOTO KOH(MUTYPALIMOHHOTO OISl U aTpUOYyThl MapaMeTPOB.

3HauyeHue q01I.

Hcr. nannbix R ATpuOyTHI IapamMeTpa TpeboBanus

Nmsi/Homep

nporeccopa. Moxer + [real] load:Harpyska (%)
N MMETbh 3HAYCHHE + [real] sys:Cucrema (%)

poreccop )

HOMepa mpolieccopa + [real] user:[Tonk30oBaTenn
(CPU) 0

WIH OBITH «B O0IIEM» (%)

M0 BCEM Ipolieccopam « [real] idle:ITpoctoit (%)

<gen>.
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HcT. 1aHHBIX

3HaveHme q01.
KOH(pUrypau. 1moJis

ATpuOyTBI IapamMeTpa

TpebdoBanust

+ [dec] free:Co6oano (kb);

+ [dec] total:Bcero (kb);

+ [dec] use:Mcnons3oBano
(xB);

+ [dec] buff:bydepa (xb);

[TamsTh He Hemoqbsvercs + [dec] cache:Kemr (xb);
(MEM) y + [dec] sw_free:Cpor,
cB0001HO (KbB);
+ [dec] sw_total:CBom, Bcero
(xb);
+ [dec] sw_use:Cpor,
ncnoab30BaHo (kb).
Ji1s paboTHI UCTIOIB3YETCS
oubnmoTeka libsensors uiu
ATpuOYTHI OTIPENENIOTCS nporpamma mbmon. bonee
Cencopsi CEHCOpaMH, JIOCTYTHBIMHU Ha MIPUOPUTETHHIM B
(sensors) He ucnons3yercs MaTEPUHCKOH TIIaTe. I[Hfl MCTIOJB30BAHHH ABIISACTCA
KaKJIOTO CEHCOpa CO3MaéTcs ouobanoteka libsensors,
OTJICTbHBIN aTpUOYT. MOCKOJIbKY mbmon umeer
POOJIEMBI Ha MHOTOSIZICPHBIX
apXUTEKTypax.
Temmeparypa . [str@ng] disk:Vms; JlomkeHa ObITh YCTaHOBIICHA,
HDD Huck. JloctyrnHbie B + [string] ed:Eqununa CKOH(UTYpHUPOBAHHA U
(hddtemp) CUCTEME JHUCKHU. HU3MEPCHHS; 3amyImieHa Kak CEpPBUC

+ [real] t:Temmepatypa.

nporpamma hddtemp

Bpewms paGoTtst

Bpewmst paGoTsr:

+ [dec] full:Cexynast
MOJTHOCTHIO;
+ [dec] sec:Cexynnpr;

(uptime) g?;eﬁz; + [dec] min:MunyTHI;
HH- + [dec] hour:Yacsr;
+ [dec] day:1umu.
ATpuOYTHI ONIpEAETSIOTCS
SMART-nonsiMu 10CTyITHBIMU
HDD Smart | uck. JocTymHbie B JlomkHa OBITH YCTAHOBJICHA U
JUISL yKa3aHHOTO aucka. s
(hddsmart) CUCTEME JHUCKHU. .. JOCTyITHA yTrianuTa smartctl.
KaXJI0T0 IOJIsl co3aaéTes
OTJIENBHBIN aTpUOYT.
CratieTiKa Jluck wnu pazzgen. ATpuOyTHI:
JocrtymnHble B cucteMe + [dec] rd:ITpounrano (K06);
HDD (hddstat)
JIUCKH U pa3JIebl. + [dec] wr:3anucano (K6).
Craticrika CeteBoit unrepdeiic. |ATpuOyTHI:

cetu (netstat)

CereBble UHTEpPEICHI
JOCTYITHBIE B CHCTEME.

+ [dec] rev:ITpunsrto (KO);
+ [dec] trns:Tlepenano (KO6).
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Mopayab noacucreMsl “COop 1aHHBIX”
<BlockCalc>

Mooynw:  BlockCalc

Hwms: bno4HbIi BRIUKCIUTEb.
Tun: DAQ

Hcmounux: daq BlockCalc.so

Bepcus: 1.3.1

Aemop: Poman CaBoueHko

Onucanue: TlpemnocTaBisieT OJIOYHBIN BEIYUCIIATENb.
Jluyensus: GPL

Monyns moacuctemsl «DAQ» BlockCalc nmpenocrasnsier B cuctemy OpenSCADA MexaHu3M co3aHus
MOJIb30BATEIbCKUX BBIUYMCICHUNA. MeXaHu3M BBHIYMCICHUH OCHOBBIBAETCS Ha (DOPMATBLHOM SI3bIKE OJIOYHBIX
cxeM((DyHKITMOHALHBIX OJIOKOB).

Taioke MoayneM peanu3yroTcsi (QyHKIMM TOPU30HTAIBHOTO PE3EpPBUPOBAHMSA, & UMEHHO COBMECTHOM
paboThI ¢ ynanéHHOW cTaHLuel 3Toro-xe ypoBHs. KpoMe CHHXpOHH3AIMK 3HAYCHUN U apXUBOB aTpHOYTOB
apaMeTPOB MOJAYJIEM OCYLIECTBISETCS CHUHXPOHM3ALUs 3HA4Y€HUI OJOKOB OJOYHOM CXEMBbl, C LEJIbI0
0e3y1apHOro nojaxBaTa ajJropuTMOB.

S3pIKU GJIOYHOTO MPOTrpaMMHUPOBAHUSI OCHOBBIBAIOTCA Ha MOHSTUU OJIOYHBIX cXeM ((YyHKIMOHAJIbHBIX
6nokoB). [Ipy 4yeM B 3aBUCHMMOCTHM OT CYIIHOCTH 0JIOKa OJOYHBIE CXEMBbl MOTYT OBbITh: JIOTMUECKHUMHU
CXE€MaMH, CXEMaMH peJIEHHON JIOTUKU, MOJEIIBI0 TEXHOJIIOTHYECKoro mnpouecca u apyroe. Cyrs O104HON
CXEMBI COCTOUT B TOM, YTO OHA COJAEPKUT CITIUCOK OJIOKOB U CBSI3U MEXKIY HUMHU.

C ¢opmanbHOM TOYKM 3peHHS OJIOK 3TO 3JeMeHT ((YHKLHUS), KOTOPHIH MMEET BXOJbI, BBIXOIBI U
aIropuT™M BblYMcIeHus. Vcxoas U3 KOHUENIMM Cpellbl IPOrpaMMHUpPOBaHuUs, OJOK — 3TO KaJp 3HauYEHUH,
ACCOILIMMPOBAHHBIN C 00BEKTOM (DYHKIIUH.

PazymeeTcs, BXOJIBI U BBIXOJBI OJIOKOB HYXXHO COCIUHSTH JIJISl TMOJTYYCHHS IEITHbHONW OJIOYHOM CXEMBI.
[IpenycMOTpeHs!I CaeayoIne TUTIBI CBA3EH:

+  MeXOJOUYHBIC, MOAKIIOYCHNE BXOAA OJHOTO OJIOKAa K BBIXOJY APYroro, BXoJa OJAHOTO OJoKa K
BXOJy JIPYTOr0 U BbIXOJ OJHOTO OJI0Ka KO BXOJY APYroro;
+ JaJbHUE MEXOJIOYHBIE, COSAMHEHHE OJIOKOB KOHTPOJUIEPOB Pa3HBIX OJIOYHBIX CXEM JaHHOTO
MOJIYJIS;
+ ko3¢ duLMeHTsl, NMpeoOpa3oBaHUe BXOJa B MOCTOSHHYIO, BCE BXOJIBI/BBIXOJBI MO YMOIYaHUIO
WHULIMUPYIOTCS KaK MOCTOSIHHBIE,
+ BHEUIHMI aTpuOyT mapameTpa.

VYcioBHO coennHeHHs OJIOKOB MOXKHO HM300pasuTh Kak CBS3M MEXay Onokamu B ueiom (puc. 1) wmum
JIeTanu3anusa cBsize (puc. 2). B mporecce CBs3bIBaHUS TMapaMeTpOB OJIOKOB JOMYCTUMO COEIMHEHUE
napameTpoB jo0oro Tuma. [Ipu 3TOM, B Ipolecce BbIYMCICHUS OyIET BBIIOJIHATHCS aBTOMATHYECKOE
NPUBECHUE THIIOB.
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BnouHas cxema y3na MEKIY CTYIEHAMH KOMIIPECOpPOB

J—b KPI2 —» TP1 >
1

——>» PP3 —{ K11I4 > V3_20, > PPS e
| KII121 3 C2 -
_l_) CITHE EHIEDCTH

KIII28

Puc. 1. O6mue cBs3u Mex1y OI0KaMH OJIOUHON CXEMBI

Mapam TTapam ITapam Mapam TTapam Mapam
Pa > P Fo » ] Po
j 2 ep— 1. o« Fi - ) IFb ot Fi n Fo
{pacxod)
Fyuxya EA I Eyunya
Enow: Hemounux FF3 Enpow: PP3 Epow: KIII6

Puc. 2. Jleranu3upoBaHHbIE CBSI3U MEXAY OJI0KaMu
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1. KonTpoJiep moayJisi

Kaxxaplii KOHTpOJJIEp 3TOTO MOIYJIS COJNEPKUT OJIOUHYIO CXeMy, KOTOPYI0O OH OOCYHMTHIBAET C
YKa3aHHBIM MepuoaoM. JlJis TpeaocTaBleHUs BBIYUCICHHBIX MaHHBIX B cuctemy OpenSCADA B
KOHTPOJIJIEpE MOTYT CO3/1aBaThcsi MapameTpbl. [Ipumep BKIaaku KOHGUTYpalMd KOHTpOJJIepa JaHHOTO
THUNA N300pakeH Ha puc.3.

urator of OpenSCADA:

Dain  PepakTvposadve  Bug  Domows  QTStarter

88000 Hdl 200 88
s [+]

=] Q Hemo cTaHuma
“ Baskl paHHbIx
{4, BesonacHocTs
'i? TpaHcnopTel ~CoCcToAHWE
a0 TpaHCMOpTHEIE NPpOTOKGNE!
El- | CBop paHHbIx

Konmponnep: KM101

KoHTponnep l MNapameTpbl | Cxema Gnokos ]

CTaTye Jamywen. Bpema oGcuéta 187 mke.

Bl Modyne: Brniouer: [+
LLntos METOYHMKSE BaHHBI
MocBus Janyuen: ¥
DCON knueHT B[, koHTponnepa: [MySQL.AnastModel |v]
SNMP knneHT
=) BROYHBIA BBIMMCIMTENL — KoHdurypaupma
ObwecTaHUOHKS .
KN 02cntr D kno1
OB wecTaHUMoHKE (KoH Vi
K101
K102 OnucaHwe:
K201 TexHonomMa komnpeccopa KM101.
KmM202
K301
KmM302
ﬂ CHop gaHHex CcUCTEM
JEBYKOBAA KapTa
TNondeckiil ypogeHe Brnwdate: |E|
BbMWCIKTEND Ha java nog
Chop paHHbIx Siemens EEEELR IE‘
Diamond nnatel chopa paH PesepBMpo BaHme: [manmuem |v]
Bubnuomexa walnoros:
| ApXWBI MpegnoYTEHUE UCMONHEHWA; [:Bhlcnmﬁ YPOBEHE> |v]
(4 CrewpansHee Tabniua napaMeTepos: [Anastme _prm l

Id| NenbsoeaTensckme MHTEpGER
&y ¥YNpaeneHWE MogYNAMKA

Tabmvua Bnokos: [AnastKrm 01 _hlocks l

Loop o MeprogyHocTE oBcYéTa (Mc): E
PLYE — PUOPMTET 3EREYM BBIMMCIEHWA: _n

[III]E Yucno MTEpaLMIA B 0gHOM Neproge obcusTa: E
IDemoStation/sub_DAGQ/mod_BlockCaleiontr_KM101 /562 entr3s 2fst 32 fstatus #|[roman]

Puc. 3. Bkiaaka KoHGUrypanuu KOHTpoJuiepa.

C nomomibio 3TOH BKJIaJKH MOXHO YCTaHOBUTD:
+ CocrosHue koHTpoJIepa, a umeHHo: Cratyc, «Bkimouen», «3anymen» u ums bJl, conepxaniei
KOH(UTyparmio.
«  Wnentuduxatop, UMs U onrcaHrue KOHTPOJLIEpa.
+ CocTtosiHHE, B KOTOPOE NEPEBOJUTH KOHTPOJUIEP MpH 3arpy3ke: «Bxinrouen» u «3amynien».
+  Pexum ropu3oHTanbHOrO pe3epBUPOBAHUS U MPEANOUYTEHNE UCTIOTHEHHSI JAHHOTO KOHTPOJUIEpa.
+  HWwmena Tabnui 1st XpaHEeHUs apaMeTpoB U OJIOKOB KOHTPOJLIEpa.
+ Ilepuon, mproOpHUTET W YHCIO UTEpAlMid B OJHOM IMKIIC 3a7a4d BBIYUCIICHUS OJIOYHOW CXEMBI
KOHTpOJLIepa.
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2. bjo4yHasi cxema KOHTpoJLIepa

bnouynas cxema QopmupyeTcss MOCPEICTBOM BKJIaJAKH OJOKOB KOHTpOJUIEpa, KOHGUrypamuu OJoka
(Puc.4) u ero csszeii (Puc.5).

brnoku 0104HOI cXeMBl MOTYT CBSI3bIBATBCS KaK MEXIy COOOH, Tak M MOJKJIIOYAThCS K arpulOyram
napametpoB. CaMu OJIOKH IPH 3TOM HE COJIepKaT CTPYKTYpbl BX010B/Bbix010B(10), a comgeprkart 3HaueHus,
ucxons u3 cTpykrypsl 10 cBsizanHON (QyHKIMM. DyHKIMK 171 CBA3BIBaHUSA C OJOKOM HCHOJIB3YIOTCS U3
00bexTHOH Mozenu cucteMbl OpenSCADA.

JIro0oit 6110k MOKET B JIFOOOM MOMEHT OBITh MCKIIOYEH U3 00pabOTKH M MEPEKOH(PUTYPUPOBAH TOCIIE
4ero MOXeET OBbITh OIATh BKIIOYEH B 00paboTky. CBsi3u Mexay OJ0KaMu MOTYT KOH(UTypupoBaThCcs 0e3
UCKJTIOYCHHS OJIOKOB M3 0Opa0OTKM W OCTAaHOBKH KOHTpoyuiepa. 3HadeHus Bcex [0, HE OXBadCHHBIX
CBSI3SIMU MOTYT OBITh U3MEHEHBI B TIpoIiecce 00paboTKH.

C nmoMo1pio BKIaIKH OJIOKOB MOXKHO:
+ Jlo6aBuTh/ynanuTh OJI0K B OJIOYHYIO CXEMY.
+ IIpokoHTponmpoBaTh 0O0IIee KOIWYECTBO, KOJIUYECTBO BKJIIOYCHHBIX U  KOJIUYECTBO
00pabaThIBaeMbIX OJIOKOB.

|'_-"" 01 OpenSCADA QTCig: Jemo ctaHums
®aiin  PepakTnporanne Bua  Momowe QTStarer
C = ¢ € 2
88000 = o LB
Bnok: KPP101
DCON knnenT
SNMP knnenT B
OBopynoeanne ICP DAS nok 10 Eraan
[Z]- BAGOYHBIA EBMMGANTEN L i
OBwecTaHUNOHES R
KM102entr Brniuen: W]
CfwecTaHynoHEa (KOHTR)
= Km1o1 OBpaGaTmeaeTea: @
Mapamemp.:
Bl Emok: — Kondurypayma
Cryn. 1 kamnp. KM101 ld: kppP1o4
CTyn. 2 kamnp. KM101
Wma: | KPP101
KW104 (nen. mexannam BT RERE
Apocens 100
Boszn, oxnag. AT101_1 AHTHROMOAXHBIH perynupymuwﬁ knanaH komnpeccopa KM101.
Bozn. oxnag. AT101_2
¥een 3.1
KWA05 (nen. mexaHnzm,
KWA101 (nen. mexannzm)
KSH101 BrnwuaTe: @
KESH104
Vhen 4.1 CbpafaTeEaTs: @
KSH108 NpeawecTeywai Gnok: [ |v]
KWA0E (nen. mexaHnzm,
KWA02 (Men. mexaHnzm) ByHEUNAD DAG. JawvalikeCalelib_techApp fnc_klap
CenapaTop G101/
CenapaTop C101/2 "y MepelTh k dyHELHN
CenapaTtop C101/3 E
] EE‘1D1 i
—

Puc. 4. Bknaaka koHpurypauuu 6510ka 6JI09HOM CXEMBI.

C momortipio hopMbl KOHPHUTYpaIu O6J10Ka MOXKHO YCTaHOBUTH:
« Cocrtosnue 00Ka, a UMeHHO: «Bximouen» u «O0pabdaTbiBaeTCsy.
«  HWpentuduxarop, UMs 1 onucanue 0JI0Ka.
« CocrosiHHE, B KOTOPOE IEPEBOIUTH OJIOK TIpH 3arpy3ke: « Bkimouen» u «3armyieHy.
+  VYka3aTb OJIOK, KOTOPBIN JOJKEH 0053aTENbHO BBIOIATHCS NEPEe JaHHbBIM.
+ Haznauuts pabouyro QyHKIHIO 13 00beKTHOU Moenu. [lepeiiTn K GyHKIIUH TSl 03HAKOMIICHHUSI.
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urator of OpenSCADA: [leMo CTaHUMA

Dalin  PepakTipoeaHwe  Bug  Momows  QTStarter

8800 14l 800 @@

Bnok: KPP101

Lemo cTaHumA

o
5 e v oo [0 | Can
'-_f;g BejonacHoCThb

';} TpaHcnopTbl —MNokasaTh B
= TpaHCNopTHBIE NPOTOKONBI
- CHEPbITbIE:
/| CBop paHHBIx - U
=l Modyns: —o
LLnos METOMHWKDE gaHHBIX
MocBus BxogH. pacxog (TM): [Cﬁoﬁnﬂ,Hﬂ |v]
DCOM knmeHT BxogH. paeneHwe (ata): [ﬂm{ﬂnhHﬂﬂ | v] [nude4_1 Po2 | v]
SHMP knueHT
[=)- BRoYHEIM BEIMMCIMTEND BxopgH. TemnepaTtypa (K): [ﬂm{ﬂnhHﬂﬂ | v] [AT1 01 _2To | v]
ObwecTaHUMOHKS B . o ded 1 Fid
K1 02cntr blxogH. pacxop (Ti): [ oK&NEHEA |v] [nu 23_1 Fi |v]
OB wecTaHoHKA (KOHTP) BbixogH. 4aBneHwe (ata): [CBuﬁup,Ha |v]
= Km101
Mapasemp: BeixogH. Temnepatypa (K [CBDEQ,{LHE |v]
=} brok: i |
Cryn. 1 komnp. KM101 BbixogH. ced. TpyBbl (M2): [Cnuﬁup,Hﬂ |v]
Cryn. 2 komnp. KM101 InvHa BexogH. TRyER! (M) [CBuEuﬂ,Hﬂ |v]
KPP101
KLU 04 {Mcn. mexaHinar CeveHre knanadHa 1 (m2) [Cmﬁop,Hﬂ |v]
Odpocens 100 _
Boag, oxnag. AT101 _1 CeveHwe knanaHa 2 (m2): [Cmﬁup,Hﬂ | v]
Bosp. oxnap. AT101_2 E Mono. knanaqa 1 (%); [CBoEup,Ha | v]
Yamn 31
@ [I|I] Monos. knanada 2 (%) [Cmﬁup,Ha |v] @
[ ] a ra omn e o~ [ 1

fomer)

Puc. 5. Bknagka koHpUTypanuu cBs3eit 010ka OJIOYHON CXEMBI.

C moMomipo BKJIAJAKKH KOH(PHUTypamuu cBs3ed 0Jioka OJOYHON CXEMBbI MOYKHO YCTaHOBHTH CBSI3H JJIA
Ka)XI0T0 mapaMmerpa 010Ka OTAeIbHO.

[ToanepkuBarOTCA CIECIYIONINE TUIIBI CBA3ECH:
«  MexO6nounsie. [logkaoueHnne Bxoja OJ0Ka K BBIXOAY APYroro OJ0Ka, BXOJa OJHOTO OJIOKa K
BXOJIy APYTOTr0O ¥ BBIX0/1a OJTHOTO OJIOKA KO BXOJY JIPYroro.
+  JanbHue mex010uynble. CoenrHeHue 6JI0KOB U3 Pa3IUYHBIX KOHTPOJUIEPOB JAHHOTO MOIYJIS.

+ Koaddunument. IlpeBparnenne Bxoga B KOHCTAaHTY. Bce BXOIBI/BBIXOIBI MO YMOIYaHHUIO
WHUIUHPOBAHbI KAK KOHCTAHTBI.

« Buemnuii arpulyT napamerpa.
Jlyis ycTaHOBKM 3HAYEHUH MapaMeTpoB OJI0Ka MpeJHa3HauYeHa COOTBETCTRYOMAs BKiIaaka (Puc.6).

B coorBerctBMM ¢ peanmzanueil monbp3oBaTenbckux —¢GyHkuumd B cucteMe OpenSCADA
HOJ/IEPKUBAIOTCS YeThIpe OCHOBHBIX THIA [O: 1enoe, BenecTBEHHOE, IOTHYECKOE U CTPOKA.
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- | OT OpenSCADA KoH(WrypaTop

Paiin PepaktupoBanve Bug [Momows

88000 = =%
=

Modyns:

M ok &

—

TpaHcnopTép WCTOYHWKOB OaHHE

Briok | 10 | Cesau |

200 @29

Bnok: KPP101

= U= EH

ModBus knveHT ]
DCON knueHT
SNMP knueHT
=l BNoYHbBIA BEYUCIUTENL
ObLlwecTaHUWOHKa
KM102cntr
OBuwecTaHuMoHKa (KoOHTP)
= KM101
Mapamemp:
= Bnok:
Cryn. 1 komnp. KM101
Cryn. 2 komnp. KM101
‘KPP101
Opocens 100
Bozn. oxnag. AT101_1
Bozn. oxnag. AT101_2
Yaen 3.1
KLLI101
KLU104
Yaen 4.1
K106
Cenapatop C101/1
Cenapatop C101/2 @
Cenapartop C101/3

(]

~lMokazats

CrpbiThie: [ |

~10

BxoaH. pacxog (T/4): [{]

BxonoH. paenedwe (ata): 25.3672
BxoagH. Temnepatypa (K): 302.321
BeixogH. pacxog (T/d): 2.85631

BbixogH. naeneHwe (ata): [5.22488

BoixogH. Temnepatypa (K): [2?3

BeixogH. cey. 1pyBel (M2): [{J.D?‘I

OAnwWHa BbixodH. TpyEe! (M): [1{]

Ceuenne knanada 1 (m2): [{].{]4

Cevenue knanaHa 2 (m2): [{J.D{J‘I

Monox. knanada 1 (%): [{]

Monox. knanada 2 (%): [{J

Hopm. nnoTH. cp. (krim3): [1

=

8

FFeman
e

Puc. 6. Britajgka KoHGUTYpaluy 3HAYSHUH TapaMeTpoB 0JI0Ka OJIOUHOM CXEMBI.
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3. I[TapaMeTpbl KOHTpOJLJIEpPaA

Monyne mnpenocTaBiseT TOJBKO OAMH Tull napameTrpoB “CranmaprtHsiii”. Ilapamerp ciyxut s
OTpa’KeHMsI BBIUMCICHHBIX B OJIOKaX JaHHBIX Ha aTpUOYTHI NapaMeTpoB KOHTpoJulepa. Ilpumep Briiaaxu
KOH(UTrypauuu napamerpa rnpusejeH Ha Puc.7.

[ ¢~ QT OpenSCADA KoHtMrypaTop

Dain PepaktwpoBadve Bua [Nomollb
5 — a, -
8P O0QCOA=LALL 200 28
2] Ma :
pamemp: KLLI21
! TpaHcnopTsl L
U TpaHcnopTHbIE NPOTOKONE MNapameTp [ AtpubBytel | Apxmeauws ]
/| CBop paHHbIx
1 Modynb: ~CocToaHue
TpaHcnopTEP MCTOYHMK Tun: std
ModBus knueHT .
SNMP knueHT BiniaseH: )
El- BnoYHbliA BEIMUCIMTEN ~KoHdpurypaums
= O6WwecTaHUMOHKa ID: K21
2 ”3‘;32”9’““'" | [ vms: (kw21
F3 OnucaHue:
F4
T L R
S TTES R—
PT0804
F7_8
L1
T _PP1 Brnouyatk: [+
T PP2 MapameTpel Gnoka:
T_PP5 KLU21um.com:com
P_PP1 KW21um.st_open:st_open
P_PP3 KLW21um.st_close:st close
P_PP5
P3 @ -
P4 %
[y [l ()
ffoman]

Puc. 7. Bxiagka koH(puUrypauuy 3HaYeHUH napaMeTpoB KOHTPOJLIEpa.

C moMOIIBIO ATOH BKJIAJAKH MOYKHO YCTaHOBHTH!
CocrosiHue napameTpa, a UMEHHO: «BKiItoueH» u TN napaMmerpa.
Wnentuduxarop, UMs ¥ ONMCaHKUE TTapaMeTpa.
CocrosiHuE, B KOTOPOE IIEPEBOIUTH NTapaMeTp Ipu 3arpyske: «Bkiroden».
[lepeuenp aTpuOyTOB, OTpaXEHHBIX Ha mapaMmeTpsl OyokoB. dopmupyercs B BHIE CIHCKa
aneMeHTOB B popmare: <BLK>.<BLK 10>:<AID>:<ANM>. T ne:
<BLK> — unentugukartop 010Ka, OJ0YHOI CXeMbI;
<BLK 10> — mapameTtp 0J10Ka, OJIOUHON CXEMBI;
<AID> — unentudukarop arpudyTa mapamerpa;
<ANM> — ums aTpubyTa napaMmerpa.
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4. KonupoBanue 0JI09HBIX CXeM

JUis ynpoIieHuss ¥ yCKOpEeHHsl IMpOoLeyphl pa3paboTKH CIOXKHBIX M TOBTOPSIOMINXCA OJIOUHBIX CXEM
IPEyCMOTPEH MEXaHU3M KOIMUPOBAHUS 3JIEMEHTOB OJIOUYHOM CXEMBbI KaK 10 OTAEIbHOCTH, TaK U OJIOYHBIX
CXEM IIeJTMKOM. MexaHu3M KonupoBaHus uHTerpupoBat B 11po OpenSCADA u pabotaet npo3paqHo.
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Mopayab noacucreMsl “COop 1aHHBIX”
<JavaLikeCalc>

Mooynw:  JavalikeCalc

Hwma: Brraucinurens Ha Java-1mogo0HOM SI3BIKE.
Tun: DAQ

Hcmounux: daq JavaLikeCalc.so

Bepcus: 1.7.0

Aemop: Poman CaBoueHko

[IpenocTarisier OCHOBaHHBIC Ha java IMOJ00HOM SI3bIKE BEIYHUCITUTEIH U JIBHIKOK
Onucanue: 6ubmmotek. [Tonp3oBaTens MOXKET CO3/1aBaTh U MOIUDHUIIMPOBATH (YHKITUH M HX
OUOIMOTEKM.

Jluyensus: GPL

Mopyns koutposnepa JavalikeCalc npenocraBiser B cuctemy OpenSCADA mexaHu3M CO3laHUS
byHKIMA 1 ux OuOIMoTeKk Ha Java-momoOHOM s3bike. Ommcanne (QyHKIUU Ha Java-mmoJoOHOM sI3bIKE
CBOIUTCA K OOBsI3KE MapameTpoB (YHKIMU airoputMoM. Kpome 3Toro Monayns HajeneH (yHKIHUSIMU
HETIOCPEACTBEHHBIX BBIYHCIICHUH IyTEM CO3/IaHUSI BBIYUCITUTEIBHBIX KOHTPOJIJICPOB.

HenocpencTBeHHble BBIUMCIEHUST O0ECIIEUMBAIOTCS CO3/IaHUEM KOHTpOJIJIepa M CBSI3bIBAHUEM €ro ¢
¢dbyHkue storo xe monynsd. g cBsi3aHHOM (YHKIMM CO3/1a€TCsl Kaap 3HAUEHUH, HaJ KOTOPBIM H
BBITOJIHAIOTCS TIEPUOINYECKUE BBIUUCIICHNUS.

MonyneM peanu3ytorcs (YHKIIUH TOPU30HTAIHLHOTO PE3ECPBUPOBAHUS, & UIMEHHO COBMECTHOM pabOTHI C
ynajaéHHONW CTaHIMed 3Toro-ke ypoBHsS. KpoMe CHHXpOHM3allMM 3HAUY€HWH W apXUBOB aTpuUOyTOB
napaMeTpoB MOJYJIEM OCYIIECTBISICTCS CHHXPOHU3AIMsl 3HAYCHWM BBIYUCIUTENHHOW (DYHKIIUHU, C IENBIO
0e3y1apHOTO MOIXBaTa aJITOPUTMOB.

[TapameTpsl (yHKIMU MOTYT CBOOOJHO CO34aBAThCS, YNANAThCS WiIM MoauduuupoBaTbesd. Tekymas
BepCHsl MOAYJS MojjaepkuBaet 10 65535 mapameTpoB (yHKIUU B CyMME C BHYTPEHHUMHU NEPEMEHHBIMHU.
Bun penakropa gyHkiuit mokazan Ha puc. 1.
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daian Pepaxktuposadwe Bua [Nomowb

880U RRXILLLIZOE 2
=]

dyHruyun: Quacghpazma

JlorMyeckuin ypoBeHs
= Belumcnutene Ha java nogob dyHkuma | MNporpamma | MenonHWTb

Konmponnep:
Y] | Tun | Pexiam | CrpbITbii |‘3"ME
BxogH. pacxop... Bewects. Bbixog 0

= bubnuomexa:
BxogH. paene... Bewecte. Bxopn 1

E- TexHonorvyeckue ann
3ana3gblBaHWeE
Lym (2 rapm. + cm
LWlapoBoiA kpaH .
Cenapatop
Knanan
3anaznpiBaHue (4K
CeTb (Harpyaka)
WMcTounuk (gaeneH.

BeixoaH. pacx... Bewects. Bxop 0 @

=9 =9 =Y j

Mporpamma:
Boan. xonoauneHut
Komnpeccop rasos Pot+=(Po-Pot)/(0.005%c*f_frg);
WeTounuk (pacxop) Qr=Q0*Pi+0.01; .
Tpy6a 1->1 Fi=4e3*Sdf*sign{Pi-Pot)*pow(Q0*abs{pow(Pi.2)-pow(Pot,2))/293.0.
Tpy6a 1->2 Fit+=(Fi-Fit)/(0.005%c*_frq);
Tpy6a 1->3 Po+=0.27*Fit-Fo)/(So*lo*Q0*_frg);
Tpy6a 1->4 Po=(Po<0)70:({Po>200)7200:Po;
WMcnond. Mex. knan dP-=(dP-100.*{Pi-Po))/f_frg;
{duacpparma
Tpyba 3->1

sys_compile
KoHuTponnepel
CepBucHbIE NpoUeayp
CBop pgaHHbIX Siemens
Diamond nnatel cbopa gaxH

EBubnuomexa wabnoxos:
[ ApxwuBbl @ (4] | [«1+]

(O [z ] (]
Ffoman

Puc.1. Bun penakropa GyHKITHH.

[Tocne mr0060oro W3MEHEHUS NPOTrpaMMbl  WIM  KOHQUIypalMM  IapaMeTpOB  BBIMOJHIETCS
NEPEeKOMITWIISIIAA TIPOTPAMMBI C YIIPEXKACHUEM CBSA3aHHBIX ¢ (yHKIMENW oO0bekToB 3HaueHui TValCfg.
KomnumsTop s3pIka MOCTPOEH ¢ UCIOJIb30BAHUEM M3BECTHOI'O FeHepaTopa rpaMMaTHkH «Bisony, KOTOpbIi
COBMECTUM C HE MEHEE U3BECTHOM YTUIUTOM Yacc.

SI3BIK HCIIOJIB3YET HCABHOC OIPCACICHUC JIOKAJIBHBIX TMCPEMCHHBIX, KOTOPOC 3aKIYacTCia B
OTpeieiecHUH HOBOW TEpEeMEHHOW B ciy4yae mpucBauBaHus ei 3HaueHUs. [IpuuéMm Tum nokanbHOMN
HepeMCHHOfI YCTaHABJIMBACTCA B COOTBCTCTBUM C THUIIOM IIPHUCBAMBACMOIO 3HAYCHUA. HaHpHMep,
BeIpakeHre <Qr=QO0*Pi+0.01;> onpenenut nepemennyto Qr ¢ Tunom nepemerron QO.

B pa60Te C PAa3JIMYHbIMU TUITAMH OAHHBIX SA3bIK UCIIOJB3YCT MCXAHHU3M dABTOMATHUYCCKOI'O MPHUBCIACHUSA
THIIOB B MECTaXx, Irac HO)IO6HO€ MPUBCACHUC SABJISACTCA HeHeCOO6pa3HBIM.

JlJ11 KOMMEHTHPOBAHUSI YYaCTKOB KO/a B SI3bIKE MPEIyCMOTPEHBI CUMBOJIBI «//» 1 «/* ... */». Bcé€, uto
uaet mocie "//" 10 KOHIA CTPOKH B MEXY «/* ... */» UTHOPUPYETCS KOMIHIATOPOM.

B mpouecce reHepanuu Koja KOMIWJIATOP fA3bIKAa IPOU3BOAUT ONTHUMM3AIMIO 1O KOHCTAaHTaM M
NpPUBEJCHUE TUIOB KOHCTAaHT K TpeOyemomy tumy. Ilox ontummusammeldl KOHCTaHT MOJpPa3yMeBAETCs
BBINOJIHEHUE BBIYMCIIEHUH B MpOLECCe TOCTPOCHUS KOAA HaJl ABYMsl KOHCTAHTaMM M BCTaBKa pe3yJibTaTa B
koa. Hampumep, Belpaxkenue <y=pi*10;> cBepHércs B mpocroe mnpucBauBanue <y=31.4159;>. Ilox
NPUBEJCHUEM THUTIOB KOHCTAHT K TpeOyeMOMy THITY Iojpa3yMeBaeTcs (POPMUPOBAHUS B KOJI€ KOHCTAHTHI,
KOTOpasi MCKJIIOYaeT NpPUBEICHUE THUMA B mpolecce ucrnoaHeHus. Hampumep, Bblpaxkenue <y=x*10>, B
CITy4ae BEIIECTBEHHOTO TUTIA TIEPEMEHHON X, peodpaszyercs B <y=x*10.0>.
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SI3BIK TOAJEP’KUBAET BBI3OBbl BHELIHMX W BHYTpeHHUX ¢yHKumi. Mms m1r000i ¢yHKIuu BoOOIIE
BOCIIPHHUMAETCA KaK CHMBOJI, IPOBEpKa Ha MPUHAJIEKHOCTH KOTOPOTO K TOM MM MHOW KaTeropuu
TPOM3BOIUTCS B CIICAYIONIEM MOPSIIKE:

+  KJIIOYEBBIE CJIOBA;

+ KOHCTaHTHI,

+ BCTPOEHHBIE (QYHKIINY;

- BHemHHe QyHKIMH, GYHKIUU 00beKTa U cucTeMHBIX y3710B OpenSCADA (DOM);

YK€ 3aperuCTPUpPOBAHHBIE CUMBOJIBI NIEPEMEHHBIX, aTpHOyThl OOBEKTOB U HEpapXusi 0OBEKTOB
DOM,;

* HOBBIC aTPUOYTHI CHCTEMHBIX NTApPaMETPOB;

* HOBBIE IapaMeTpsl QPyHKIMH;

+ HOBas aBTOMaTH4ecKas MepeMeHHasl.

Br130B BHEIIHEH (yHKIIMU, KaK U aTpuOyTa CHCTEMHOTO MapaMeTpa, 3alMChIBACTCS KaK aJipec K 00BbEKTy
JTUHAMHYIECKOT'O JiepeBa 00BEKTHOMI MOJIeTIN CHUCTEMBI OpenSCADA B BHJIE:
<DAQ.JavaLikeCalc.lib_techApp.klapNotLin>.

Jns mpenocTaBiaeHus BO3MOKHOCTH HANlMCAHUS M0JIb30BATEIBCKUX MPOLEAYDP YIPABICHUS Pa3IMYHBIMU
komnoneHtamu  OpenSCADA  moxyneM  mnpepoctaBisiercs  peanuszanuss APl mpexommnumsiumn
MOJIB30BATEBCKUX TIPOIEAYpP OTAEIbHBIX KoMIOHEeHTOB OpenSCADA Ha peanusanuu Java-1momao0HOTO
s3pIKa. TakuMu KOMITIOHEHTaMu yxe siBisiioTcs: 11labnonsr mapamerpoB mojacuctemsl «COOp JaHHBIX» H
Cpena Buzyanuzanuu u ynpasieHus (CBY).
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1. Java-nnoaoOHbBIN A3BIK

1.1. DJaeMeHThI A3bIKA

Knrouesvie cnosa: if, else, while, for, break, continue, return, using, true, false.

Ilocmosannvie:
necsituaabie: mudpst 0-9 (12, 111, 678);
BochMepuuHbie: udpst 0-7 (012, 011, 076);
mectHaanarepuunsie: mudper 0-9, 6yksel a-f wimm A-F (0x12, 0XAB);
BemecTBeHHbIe: 345.23, 2.1e5, 3.4E-5, 3¢6;
jJoruueckue: true, false;
ctpokoBsle: «helloy.

Tunwt NEePeMEnHbLX.
1eJoe: -231...231;

Bemectennoe: 3.4 * 10308;
sjornyeckoe: false, true;
CTpOKa: AJIMHA 10 255 CUMBOJIOB U 0€3 mepexoia Ha APYTYI0 CTPOKY.

Bempoennvie kxoncmanmur: pi = 3.14159265, e = 2.71828182, EVAL BOOL(2), EVAL INT(-
2147483647), EVAL REAL(-3.3E308), EVAL STR("<EVAL>")

Ampubymor napamempog cucmemvl OpenSCADA (nauunas ¢ noocucmemsvt DAQ, 6 6ude <Tun mooyns
DAQ>.<Komwmponnep>.<Ilapamemp>.<Ampubym>).

@yuxyuu obvexmuou mooenu cucmemsvt OpenSCADA.
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1.2. Onepanum s3bika

Omnepamyu, moafep)KUBaeMble S3BIKOM, TpEACTaBIeHbl B Tabmuie Hwke. [lpuoputer omneparmii
YMEHBLIAETCS CBepXy BHU3. Onepanuu ¢ OJJMHAKOBBIM IIPUOPUTETOM BXOJST B OJJHY LIBETOBYIO TPYIILY.

CumBoa Onucanue
0 Be130B dyHKINH.

{} [IporpammHbIe OJOKH.
++ WNukpemeHT (IoCT U mpe).

- JlexpemeHT (TocT u mpe).

- YHapHBI MUHYC.

! Jlornueckoe oTpuitanue.

~ [TobuToBOE OTpHUIIAHHE.

* YMHOXKEHUE.

/ Jenenue.

% OcCTaToK OT LIEJTOYUCIEHHOTO JIEICHU.
+ Cnoxenue

- Brruuranue

<< [Topa3psaHblil CIBUT BIEBO

>> [TopaspsiaHblil CABUT BIIPABO

> bonbme

>= Bosnbie unu paBHO

< Menblie

<= MeHbI11€ WM paBHO

= PaBnoO

1= Hepasno

| [Hopaspsaanoe «JIN»

& [Topaspsnnoe «1»

A [Topazpsanoe «Hckmouaromee NI
&& Jlornuecknii «1»

I Jlornueckmii «JIN»

?: VYcenosuas onepanust (1i=(1<0)?0:1;)
= ITpucBauBanue.
+= [IpucBauBaHue CO CIIOKEHUEM.

o= HpI/ICBaI/IBaHI/Ie C BBIYUTAaHHUEM.

e [TpucBanBaHue ¢ yMHOKEHHEM.

/= HpI/ICBaI/IBaHI/Ie C JCJIICHUCM.
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1.3. Becrpoennbie QyHKIUM A3BIKA

Jliist oGecrieueHus BBICOKOH CKOPOCTH pa0OThI B MATEMAaTHYCCKUX BBIYMCICHUSX MOIYITh TPEOCTABIISET
BCTPOEHHBIE MaTeMaTHYeCKue (PYHKIHU, KOTOPbIE BHI3BIBAIOTCS HA YPOBHE KOMAaH]l BUPTYaIbHON MAIIMHBI.
Bcerpoennbie MaTemaTiaeckue QyHKINU:

+ sin(X) - CUHYC X;

+  €0s(X) - KOCHHYC X;

+ tan(X) - TaHTeHC X;

+ sinh(x) - cuHyC TUNIEpOOTUIECKUN OT X;

+ cosh(x) - kocuHyC TUTIEPOOIMIECKUH OT X;

+ tanh(X) - TaHreHC THUMEPOOIUUECKHH OT X;

« asin(X) - apKCUHYC OT X;

+ acos(X) - apKKOCHUHYC OT X;

+ atan(x) - apKTaHTeHC OT X;

+ rand(x) - ciydaiinoe uucio ot 0 110 x;

« lg(x) - necsaTruHBIN TOTapU(PM OT X;

+ In(X) - HaTypanbHBIHA JOrapuUpM OT X;

+ exp(X) - SKCTIOHEHTA OT X;

« pow(x,x1) - Bo3BeIeHHE X B CTENEHb X 1;

«  max(x,x1) - MaxcuManpHOE 3HaYEHUE U3 X U X1;
+ min(X,x1) - MUHUMaJIbHOE 3HAYCHUE U3 X U X 1;
« sqrt(x) - KOpeHb KBaJIpaTHbIH OT X;

+ abs(x) - aOCOJIIOTHOE 3HAYCHHUE OT X;

- sign(x) - 3HaK YKUCIa X;

. ceil(x) - okpyrieHue 4yrcia X 10 OOJBIIETO EJI0T0;
+ floor(x) - okpyrieHue uncia X 10 MEHbIIETO IeJIOTO.

1.4. OnepaTtopsbl A3bIKA

OOmii epeveHb ONepaTopoOB S3bIKA:
*  var - oniepaTop WHUIMAIH3AINN TIEPEMEHHOI;
- if - oneparop ycnosus "Ecnun";
- else - oneparop ycinosus "Nuaue";
«  while - onucanue 1ukia while;
for - onucanue nukia for;
« in - pa3nenuTenb 1ukia for Ay nepedopa CBONCTB 0OBEKTA;
« break - npepbIBaHKE BBIMOJIHEHHS [IUKJIA;
« continue - IPOAOJDKUTH BHITIOJHEHUE LIMKJIA C HaYaJIa;
* using - MO3BOJISICT YCTAHOBUTH 00JACTh BUAMMOCTH (YHKIIUHA YaCTO MCTOIb3yeMOH OMOIMOTEeKH
(using Special. FLibSYS;) muis nocnenyromiero oopaiieHust TOJIbKO 110 UMEHH (PYHKIUH;
« return - mpepbiBaHHE (YHKIWW W BO3BpAT pPE3yJIbTaTa, Pe3ylbTaT KOMUPYETCS B aTpHOYT C
¢dnarom Bo3Bpara (return 123;);
« new - co3fanne 00beKTa, peann3oBanbl 00beKT "Object" u MmaccuB "Array".

1.4.1. YciioBHbBIE OnIEPATOPbI

SI3BIKOM MOZyJs MOANEPKUBAIOTCS [Ba THUIA YyCJIOBHWM. IlepBBI 3TO omepauuu yCIOBHsS IS
UCIIOJIb30BaHUSI BHYTPH BBIPAXKEHUS, BTOPOIl — I1100aIbHbIN, OCHOBaHHBIN Ha YCIIOBHBIX OllepaTopax.

YcroBue BHYTPHY BBIPAKEHUSI CTPOUTCS Ha omepanusix «?» U «:». B kadecTBe mpuMepa MOXKHO 3amucaTh
cIeayIolee MpakTUYeCKoe BhIpaxkeHue <st open=(pos>=100)?true:false;>, uro uwmraercs kak «Ecmu
nepeMeHHas <pos> Oosbine ik paBHa 100, To IepeMEHHOM st_open MpHUCBauBaeTCs 3HAYCHHE true, HHa4e
- false.

['moGasibHOE yCIIOBHE CTPOMTCS Ha OCHOBE YCIIOBHBIX OmeparopoB «if» u «else». B kadectBe mpumepa
MOJKHO TIPUBECTU TOXKE BBIpaKEHHE, HO 3alucaHHoe ApyruMm crocobom <if(pos>100) st open=true; else
st_open=false;>. Kak BugHO, BbIpa)KeHHE 3alIMCAHO M0-APYroMYy, HO YUTAETCS TaKXKe.
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1.4.2. Hukasl

[MonnepxxuBatotrcs Tpu Tumna nukioB: while, for u for-in. CHHTaKCHC LUKIOB COOTBETCTBYET SI3bIKAM
nporpammupoBanus: C++, Java u JavaScript.

[Tuxn while B 001iem 3anuceiBaeTcs cieayromuM odpazom: while(<ycrosue>) <meno yukia>;

[Mukn for 3ammceiBaeTCs  CIIEAYOIUM  oOpasoMm:  for(<mpe-unuyuanuz>;<yciosue>;<nocm-
ebzqu0ﬂeHue>) <mejno yukia>,

[{ukn for-in 3anuceIBaeTCS CIEIyIOIUM 00pazoM: for( <nepemennas™ in <obvekm™> ) <meno Yyukia™>;

I'ne:
«  <ycnosue> - BbIpaXXCHHE, ONPEIEIISAIONIECE YCIOBHE;
+«  <meno yuxkaa> - TeJI0 MUKJIa MHOKECTBEHHOI'O UCIIOJIHEHNUA,
«  <npe-unuyuanu3> - BBIPAKECHUE NMPEABAPUTEIBHON HHULUATIN3AUN IEPEMEHHBIX LIUKJIIA;
«  <nocm-gblyucieHue™> - BBIpAKEHHUE MOAH(HUKAIMK TApaMeTPOB IHMKJIA IIOCJIE OYepeTHON
WTEpalnH;
«  <nepemenHas> - IEpeMEHHas1, KOTOpast OyJET COJAepkKaTh UMsI CBOMCTBA 00BEKTA MpU Tiepedope;
«  <00wexm> - 00BEKT AJI1 KOTOPOTO OCYIIECTBIIAETCS EPe0Op CBOMCTB.

1.4.3. CnienuajbHbIe CHMBOJIBI CTPOKOBBIX IePeMEeHHBIX

SI3BIKOM TIpeTyCMOTpEHA MOIEPIKKA CIISTYIONUX CHEeIHaTbHBIX CHMBOJIOB CTPOKOBBIX TIEPEMEHHBIX:
"\n" - mepeBO CTPOKHU;
"\t" - cuMBOJI TaOYIAIHH;
"\b" - 3a060ii;
"\f" - mepeBOA CTpaHUIIbI;
"\r'" - BO3BpaT KapeTKu;
"\\" - cam cumBon '\'.

1.5. O0BekT

SI3pIKOM TIpenocTaBiseTCsl MOAAEpKKa TUMA AaHHBIX 00BeKT “Object”. OOBEKT MpencTaBisieT coOon
ACCOIMATUBHBIA KOHTEWHEp CBOMCTB M (yHKIMA. CBOHCTBA MOTYT COAEp)KaTh Kak JaHHbBIE YETBHIPEX
0a30BbIX THUIIOB, Tak U JApyrue oOBekThl. JlocTym K CBOHCTBaM OOBEKTAa MOXKET OCYIIECTBIISITHCS
MOCPEICTBOM 3alUCl HMMEH CBOMCTB 4Yepe3 TOYKy K OOBEKTy <obj.prop>, a Takke MOCPEICTBOM
3aKJIIOUEHUS] UMEHU CBOICTBa B KBajpaTHble CKOOKU <obj/"prop’’]>. OueBUAHO, YTO MEPBBIA MEXaHU3M
CTaTUYEH, a BTOPOM NO3BOJISIET YyKa3blBaTb MMs CBOWCTBa depe3 mepeMeHHyr. CozgaHue o0bekTa
OCYIIECTBIISIETCS TTOCPEJICTBOM KIIFOUEBOTO clioBa <new>: <var(Q = new Object()>. bazoBoe onpenenenue
o0BekTa He coaepkHuT GyHKuud. Omnepanuu KOMUPOBaHUS OOBEKTa HAa caMOM Jelie AENaloT CChUIKY Ha
UCXOIHBIH 00BeKT. Ilpm ynmaneHunm oOBEKTa OCYIIECTBIISIETCS YMEHBUICHHS CYETYMKA CCBUIOK, a MpHU
JOCTHKEHUH CUETUMKA CCHUIOK HYJISl O0OBEKT yAayseTcs GU3HUecKu.

Pa3zHple KOMIIOHEHTBI MOTYT JOOIpPENENATh 0a30BbIi OOBEKT OCOOBIMH CBOMCTBaMHU M (DYHKIMSMHU.
CrangapTHBIM pacuIMpeHueM 00beKTa SIBIsSIETCS MaccuB “Array”, KOTOpbI co3aaércs komanao <varQO =
new Array(prml,prm2,prm3,...prmN)>. llepeuncneHHble Yepe3 3amsaTyl0 MapaMeTphl MOMENIAI0TCS B
MaccuB B HCXOJHOM Tnopsake. Eciau mapamerp TOJBKO OJMH TO MAacCHUB HHHUIMHMPYETCS yKa3aHHBIM
KOJINYECTBOM IYCTBIX JIeMEHTOB. OCOOCHHOCTBIO MAacCHUBa SIBJISIETCS TO, YTO OH pabOTaeT co CBOMCTBAMU
KaK C MHJIEKCAaMH U TOJIHO€ MX MMEHOBAaHUE OECCMBICICHHO, a 3HAUUT JIOCTYNEH MEXAaHW3M OOpaIleHus
TOJIPKO 3aKJIFOYCHHEM WHIEKCA B KBaJIpaTHbIE CKOOKU <arr[l]>. MaccuB XpaHUT CBOICTBA B COOCTBEHHOM
KOHTEMHEpE OJHOMEPHOTO MaCCUBA.

MaccuB MpenocTaBIIsIeT CIielMaibHoe CBOMCTBO “length” must monmydeHus pasmepa maccuBa <var =
arr.length,;>. Taxxe MacCUB IIPEOCTABIISET CIEAYIONINE CIIeIMaTbHble (QYHKINU:

. string join( string sep = "," ), string toString( string sep = "," ), string valueOf( string sep = "," )
- Bo3Bpamaer cTpoky ¢ 3J1eMEHTaMU MacCUBa Pa3ieIiEHHBIMU <Sep>> WUJIU CUMBOJIOM ','.
« Array concat( Array arr ); - Jlo0aBisieT K MCXOIHOMY MAacCHBY 3JIEMEHTHI MaccuBa <arr>.
BosBparmiaet HcXoHbI MACCUB C H3MEHCHHSIMH.
« int push( ElTp var, ... ); - llomemiaer snemeHT(bl) <var> B KOHEI] MaccHBa, KaK B CTEK.
BosBpamiaet HOBBII pa3Mep MaccHBa.
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« ElTp pop( ), - Y nanenue nocieaHero 3JI1eMeHTa MacCuBa U BO3BPAT €ro 3HaYeHHUs1, KaK U3 CTEKa.

« Array reverse( ); - VI3MeHeHue mopsjaka pacnojOXKeHHs 3JIEMEHTOB MaccuBa. BosBparmaercs
WCXOJHBIA MacCHB C H3MECHEHUSIMH.

«  ElTp shift( ); - CnaBur maccuBa B BepX. lIpu 3TOM mepBbIii 3IeMEHT MaccuBa yAAJISeTCs, a €ro
3HaYEHHUE BO3BPALIAETCS.

« int unshift( ElTp var, ... ); - 3anBuraer snemMeHT(bl) <var> B MaccuB. IlepBsiii 3memMeHT B 0,
BTOpO# B 1 u T.11.

« Array slice( int beg, int end ); - Bo3Bpamaer ¢parMeHT mMaccuBa oT <beg> k <end>. Ecnm
3HAYeHUE Hayajla MM KOHIIAa OTPHUIIATENbHO, TO OTCUYET BeAETCS ¢ KOHIA MaccuBa. Ecnu koHen He
yKa3aH, TO KOHIIOM SIBJISIETCS] KOHEI] MacCHBa.

« Array splice( int beg, int remN, ElTp vall, ElTp val2, ... ); - BcraBnser, ynanseT Uid 3aMEHSET
€JIeMEHTBl MaccuBa. Bo3Bpamaer HCXOAHBIM MacCUB C H3MEHEHHMsAMHU. B nepByro ouepenb
OCYILIECTBISICTCS YyJaJleHUE 3JIEMEHTOB C MO3UIMM <beg> W KOIMYeCTBOM <remN>, a 3aTeM
BCTaBIISIOTCS 3HAYCHUS <vall> W T.I. HAUUHAS C TIO3UINU <beg>.

« Array sort(); - COpTUpOBKa 3JIEMEHTOB MAaCcCHBa B JIEKCUKOTPapUIECKOM MOPSIKE.

YacTUYHBEIMH CBOMCTBAMHU OOBEKTA O6J'I3.I[8.IOT u 6a3zoBbic TUbl. CBOKMCTBA U (byHKHHH 0a30BBIX THUIIOB
MMPUBCACHBI HUKEC:

+ Jlornueckwuii Tum, QyHKIUU:
« bool isEVal( ), - IlpoBepka 3Hauenus Ha "EVAL".
. string toString( ), - llpencraBnenve 3Ha4YeHus B BUe cTpoku "true" mmm "false".

- Ilenoe u BEMECTBEHHOE YHUCIIO:

Ceoticmea:
« MAX VALUE - MakCUMaJIbHOE 3HAYEHUE;
« MIN VALUE - MUHUMaJIbHOE 3HAYCHHUE;
« NaN - HeTOCTOBEPHOE 3HAUYCHHUE.

Dyuxkyuu:
« boolisEVal( ), - [lpoBepka 3nauenus va "EVAL".
. string toExponential( int numbs ); - Bo3Bpar cTpoku 0T(HOpMATHUPOBAHHOI'O YHCIIA B
OKCITOHCHIIMATHHOW HOTAIMU W KOJMYECTBOM 3HAUammx mudpp <numbs>. Eciu <numbs>
OTCYTCTBYET TO I p OyIET CTOIBKO CKOIBKO HEOOXOAUMO.
«  string toFixed( int numbs ); - Bo3BpaT CTpoKH O0THOPMATUPOBAHHOTO YHCIIA B HOTAILIUH C
(DUKCUPOBAHHOW TOYKOM M KOJMYECTBOM IU(Dp mocie MeCATUYHON TOUKU <numbs>. Ecnm
<numbs> OTCYTCTBYET TO KOJTUYECTBO IU(P MOCIe AECATUIHON TOUYKH PABHO HYIIIO.
« string toPrecision( int prec ); - Bo3Bpar cTpoku OTPOPMATHPOBAHHOTO YHCIA C
KOJIMYECTBOM 3HauUalux mudp <prec>.
. string toString( int base ), - Bo3Bpar cTpoku 0TGOPMATHPOBAHHOTO YUCIIA IIEIIOTO THIIA C
0a30ii mpecraBieHus 8-BocbMepuuHoe, 10-aecaTuaroe U 16-1mecTHaAIaTepUIHOE.

« Crpoxka:

Ceoticmea:
« int length - nUHA CTPOKH.

Qynryuu:
« boolisEVal( ), - IIpoBepka 3nauenus Ha "EVAL".
. string charAt( int symb ); - VI3BIeKaeT U3 CTPOKU CUMBOJ <symb>.
« int charCodeAt( int symb ); - I3BnekaeT u3 CTPOKH KOJI CUMBOJIA <symb>.
- string concat( string vall, string val2, .. ); - BosBpamaer HOBYI CTpPOKY
c(hopMUPOBAHHYIO MYTEM NMPUCOSAMHEHUS 3HaUYeHUN <vall> W T.1. K UCXOHOU.
« int indexOf( string substr, int start ); - Bo3BpaiaeT NOo3UIHIO UCKOMOU CTPOKU <substr>
B MCXOJHOW CTPOKE HA4YMHAs C MO3ULMU <start>. Ecau MCXolHas MO3ULMSA HE yKa3aHa TO
MOMCK HAaYMHAeTcs ¢ Havama. Eciau uckoMoil cTpoku He Hal[IeHO TO BO3Bpariaercs -1.
« int lastindexOf( string substr, int start ); - Bo3Bpamaer MO3UIUI0 HCKOMOW CTPOKH
<substr> B WCXOIHOH CTPOKE€ HayWHAasl C MO3UIUU <Sfqrt> TpPHU IIOUCKE C KOHIIA. Ecmu
MCXOJIHAs MO3ULMSA HE YKa3aHa TO NOMCK HAuYMHAETCs ¢ KOHIA. Eciaum MCKOMOW CTpOKH He
HaWJIEHO TO BO3BpaIaercs - 1.
- string slice( int beg, int end ); string substring( int beg, int end ); - Bo3Bpar noacTpoku
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U3BJICUEHHONM M3 HCXOOHOW HAUYMHAA C IO3ULUUA <beg> A 3akaHuyuBas <end>. Ecim
3HAYEHUE Hayajla WM KOHLIA OTPULATENIbHO, TO OTCUET BEAETCSA C KOHLA CTpoku. Eciu
KOHEI] HEe yKa3aH, TO KOHIIOM SIBJIIETCS KOHEIl CTPOKH.

« Array split( string sep, int limit ); - Bo3BpaT MaccuBa 3J€MEHTOB CTPOKU Pa3/elIEHHBIX
<sep> C OTPaHUYECHHUEM KOJIMYECTBA PJIEMEHTOB <[/imit>.

. string insert( int pos, string substr ); - BcTaBka B MO3ULHI0O <pos> TEKYIIEH CTPOKHU
HOJICTPOKY <substr>.

. string replace( int pos, int n, string substr ); - 3aMeHa TOJICTPOKHU C MO3HUIHH <pOs> H
JUIMHOW <7n> B TEKYILEH CTPOKE Ha MOACTPOKY <substr>.

« real toReal(); - npeobpa3oBaHne TEKYIEH CTPOKU B BELIECTBEHHOE YUCIIO.

« int tolnt(),; - npeobpazoBaHue TEKYIIEH CTPOKHU B IIEJIO€ YUCIIO.

. string parse( int pos, string sep = ".", int off = 0 ); - BbIETIEHUE U3 UCXOTHOU CTPOKH
MeMeHTa <pos> IS pa3lieNuTeNs  AJIEMEHTOB  <sep> OT cMelmeHus <off>.
PesynpTHpyolee cMeIIeHne moMenaeTcs Ha3aa B <off>.

« string parsePath( int pos, int off = 0 ); - BbIIeIEHUE U3 UCXOTHOTO MyTH dJIEMEHTa <pos>
0T cMeleHus <off>. Pe3ynpTHpyrolee cMelIeHue oMenaeTcs Ha3aa B <off>.

« string path2sep( string sep = "." ); - npeoOpa3zoBaHue MyTH B TEKYIEH CTPOKE B CTPOKY C
pasgenanuTeineM <sep>.

Hns moctyna x cucteMHbiM 00bekTam(y3nam) OpenSCADA npenycMOTpeH COOTBETCTBYIOIIHI OOBEKT,
KOTOPBIM co3aaércst myTéM MpocToro ykasaHus Touku Bxoga "SYS" kopueBoro oobekra OpenSCADA, a
3aTeM, 4Yepe3 TOUKY YKa3bIBAIOTCS BIOKEHHbIE OOBEKTHI B COOTBETCTBUM C Hepapxueil. Hanpumep, BbI30B
byHKIIMM ~ 3ampoca  4Yepe3  MCXOMSAUIMM  TPaHCIOPT  OCYIIECTBISETCS  CIEAYIOIUM  00pa3oM:
SYS. Transport.Sockets.out testModBus.messIO(strEnc2Bin("15 01 00 00 00 06 01 03 00 00 00 05"));.
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1.6. IIpumepsl nporpaMmmbl Ha sI3bIKe

[TpuBenéM HECKOJIBKO MPUMEPOB IporpamMM Ha Java-1ioJJoOOHOM SI3BbIKE:

//Momesib xOma MCIOJIHUTEJIEHOTO MexXaHM3Ma WapoBOTO KpaHa
if( ! (st _close && !com) && !(st open && com) )
{

tmp up=(pos>0&&pos<100) ?0: (tmp up>0&&lst com==com) ?tmp up-1./frg:t up;

pos+=(tmp_ up>0)?20: (100.* (com?1.:-1.))/ (t_full*frq);

pos=(p0s>100)2100: (pos<0) ?0:pos;

st open=(pos>=100) ?true:false;

st close=(pos<=0)?true:false;

lst com=com;

}

//Momess kJjarnaHa

Qr=0Q0+Q0*Kpr* (P1i-1)+0.01;
Sr=(S_k11*1 kl11+S k1l2*1 k12)/100.;

Ftmp= (Pi>2.*Po) ?Pi*pow (Q0*0.75/Ti,0.5) : (Po>2.*Pi)?

Po*pow (Q0*0.75/To,0.5) :pow (abs (Q0* (pow (Pi,2) -pow (Po,2))/Ti),0.5);
Fi-=(Fi-7260.*Sr*sign (Pi-Po) *Ftmp)/ (0.01*1lo*frq) ;
Po+=0.27* (Fi-Fo)/ (So*1lo*Q0*frq) ;

Po=(Po<0)?0: (Po>100)?100:Po;
To+=(abs (Fi) * (Ti*pow (Po/Pi,0.02)-To) + (Fwind+1) * (Twind-To) /Riz) /
(Ct*So*lo*Qr*frq) ;
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2. KonTpoJuiep u ero kKoHpurypanus

Kontposiep 3Toro Momyns cBs3bIBaeTcs ¢ QyHKIUSAMH U3 OMOIMOTEK, MOCTPOSHHBIX C €r0 MOMOIIBIO,
JUid oOecrieueHusl HENOCPEACTBEHHBIX BBIYMCICHUH. [l NpeocTaBieHMs] BBIYMCICHHBIX [JaHHBIX B
cucremy OpenSCADA B koHTposiepe MOTYT co3laBaTbes napaMeTpsl. [IpuMep Bkiagku KoH(Urypanuu
KOHTpOJUIEPA JaHHOTO THUIA H300pakeH Ha pHc.2.

l,'_-:_ O OpenSCADA QTCfg: Jemo craHUWA

dain Pepaktnpoeadne  Bug  MNomows QT Starer

88000COURX L4l 200 2@

|Iﬂ'|ru
= g ,IJ,euo cTaHUMA

Eaze AaHHBX

Konmponnep: Tecmoekll ebiqUcAUMEnNkL

'ﬁ KowTponnep I NapameTpu | Beuncnenna ]
[E3] .ﬂ_/ BesonacHooTe
} TpaHenopTw — CocToAHNe
e TpaHcnopTHEE NpOTOKONL CraTye: g
© BenroqeH.
= J CBop BaHHmx
El Modymn: Brniouen: [o)
WnHE HETOUHWEOE LAHHBX
ModBus JanyweH: |:|
DCON knneHT BJL koHTponnepa: ["." |v]
SHNMP ennent
CfopynoraHne [P DAS — KoHdurypauyna
ENouHBi EHYINCINTENE e
R CHop AaHHBIX CHETEMB LSS
3eykoran kapTa Hma: | TecToewi EBNNCANTENE
Nornueckni ypoeeHs
. Onucanne:
[Z} BuunenuTens Ha java nogof

"MPWHE'F‘-' TecToRH EHYACANTENE
© K. TecToesd EsMACIN

Eulnuomera:
CHop paHHeX Siemens
[ Diamond nnaTw cBopa gadr

[Fl Bufnuomexa waGnoHos: BrniouaTh: @
[E2] | ApxuEm
2] @ NELNank Hble Janyekate: | |

| NonesoraTenscine nutepdeiic Peaepenporanme: | BukioueHo -

'@l‘ YNpagneHne moaynamm

Laop MpeanouTeHNE MCNONHEHNA: [{Elucnum'i YPOEEHE> |v]
8 Loop S5L Tafnuua napameTpoe: [testl.':alc_prm ]
PLC
PyHELWA KOHTpONNepa: [L’.‘-ontroller.test |v]
MNaHNpoEaHNE ERYHENEHHA: ['1 |v]

MpHOPUTET 33 434N EHYACIEHNA: _
: I [III] KonnuecTED MTEPALMA E OAHOM ERUNCTEHUN:

ﬂ rarman
—————

Puc.2. Briragka koH(GUTYpamuu KOHTPOJUIEpa.

C noMoIbio 3TOM BKJIAJIKU MOKHO YCTAHOBHTD:
+ CocrosiHue KOHTpoJIIepa, a uMeHHo: Cratyc, «Bxmouen», «3anymen» u ums b/l, conepxameit
KOH(pUTyparuro.
«  Wpentuduxarop, UMs U OIUCaHUE KOHTPOJLIIEPA.
+ CocrosiHHE, B KOTOPOE NEPEBOUTH KOHTPOJUIEP MpH 3arpy3ke: « Bximrouen» u «3aryiieny.
+ PexuM ropu3oHTaNbHOIO pe3epBUPOBaHMS U NIPEANIOUYTEHUE UCTIOIHEHHSI JAHHOTO KOHTPOJUIEpa.
+  HWms Tabnuisl 1715 XpaHeH!s! TapaMeTpoB.
+ Anpec BBIYHCIUTEILHON (QYHKITUH.
« Ilepuon, npuoOpUTET U YUCIO UTEPALUN B OJHOM LIMKIIE 3a/1a4H BHIYMCICHUS.
+ Tlepuon aBTomMaTHUeCcKOW cCHHXpOHU3auu 0710Kk0B ¢ B/I.
+ CoxpaHuTh/3arpy3uth KoHTpOsiep B B/I.
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Bxnaaka «Beruucnenus» kontposiepa (Puc. 3) coaepXuUT mapaMeTphl W TEKCT MPOTPaMMBI,
HEINOCPEICTBEHHO BBIIIOJIHAEMON KOHTPOJUIEPOM.

.+ QT Configurator of OpenSCADA: [leMo cTaHL WA

dalin  PegakTvpoeadve  Bug  MNomowe  QTStarter

2 x Lkl 200 28
88000 RX Ll B0
|HMH [3 o
: Haumpannep: Tecmoesbil eblqUCIUMENb
- @ Lemo cTaHps
=
“a Basbl anHe | Koutponnep | Mapametpel | Bbidvcnena l
EE BesonacHocTe
9 TpaHcnopTel IETTEER
(o TpaHCnopTHBIE MPOTOKONGI =
5 J Chiop aaHHaix Ied | GITE: | Tun |Pemwu'|| 3HEHEHMEB
= Modyne: 3|f_stop  dnarocTaHoBa gyHELK Ny, Bxog O
LLInto3s MCTOMHMKOE faHHBIX -
ModBus 4 | out out BewgcTe. Bbixog 40
DCOM knuenT |
SNMP ke 5ltest  Test CTpoka  Bbixop  38.080246055
BROYHBIN BBIMHCIMTENL ||
8 CAop parHeix cieTent §|offsst  Offset Uensit  Bxog 100 -
IBYKOBAA KapTa i
Nomueckuil YpoBeHs [T_] | [4]+]
[=}- BeMucnuTens Ha java nogobHo S
[=)- Kowmponnep: porp :
TecTOBLIA BBMUCIWTEN out+=10;
GuGnuomexa: if{out=100) out=0;
CEop gaHHelx Siemens IModBus Unidrive pos pos=out;
Diamond nnatel chopa faHHbIx iMacBus testRTU test pos=out;
butnuomexa Watnoxos: test = rand{offset*0 4);
[ ] Apxuebl Ival="Test";
G CneupanbHble I val=="Test1" || val=="Test2" ) test="TestN", else test="Test";
I!] MoNb30BaTENLCKME MHTEPDEACH
Y YNpaBneHns MogynAaMK B
= | oop i
=) | oop 551 sl
=) PLXB A

E| roman

Puc.3. Bxianka «Bberauciaenus» KOHTpoJiepa.

3. IlapameTp KOHTpOJLIEPA U ero KOH(puUrypauus

[Tapamerp KOHTpoJIepa JAHHOTO MOXYJS BBINOJHSIET (YHKLUUIO IPEAOCTAaBICHUSA JOCTyNa K
pesynbTaTaM BelYMCICHHUs KoHTposuiepa B cucteMy OpenSCADA, mocpencTBoM aTpuOyTOB MapameTpoB.
W3 cnemuduueckux moiei BkIagka KOHQUTypalMU IapaMeTpa KOHTPOJUIEpa COAEPKHUT TOJIBKO II0JIe
HePEeYUCIICHUs TapaMeTPOB BbIUUCIIAEMON (DYHKIIMHU, KOTOPbIE HEOOXOIMMO OTPA3UTh.
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4. bubdauorexkn QyHKIUNA MOTYJISE

Monyns mpeocTaBiIseT MEXaHW3M MJIsA CO3JaHUs OMOIMOTEK MOJIb30BaTeNbCKUX (YHKIMM Ha Java-
no100HOM si3bike. [Ipumep Biiaaku kKoHHUTyparuu OuOIMoTeKHn H300pakeH Ha Puc.4. Brianka coaepxut
0a30BbIe TOJSA: COCTOSHUSA, HACHTU(DUKATOp, MM U OINHMCAHUE, a TaKKe aJpec TaONIUIbI, XpaHsAIIeH

oubmuoreky. Bo Brmagke «@DyHKIuM» OUOTHMOTEKHM Kpome NepedHs (QYHKUUH coxepxkutcs ¢opma
KONUPOBaHUS QyHKITHIA.

+ | QT OpenSCADA KoHthMrypaTop

daiin Pepaktvupoeanve Bug [Momows
880000 RRELLLIZ200 20

2] Bubnuomeka ¢hyHkyui: Controller
= Modyns:

TpaHcnopTép WCTOUYHMKOE Bubnuoteka | dyHKuMKM

ModBus knneHT e
SNMP knueHT ~CocTosHne
BnoyHbIR BeMMCNMTEND Hoctynen: ¥
BH CBop AanHbix cueTems Bl BufinuoTekn: [*.*.Iib_ControIIers ‘v]
ByKOBaA KapTa
Norvyeckiin ypoBeHb ~ KoHndwrypauws
BbluvcnuTens Ha java noag
Konmponnep:
o- Bubnuomexa: Mma: [Komponnepu ]
TexHonorvyeckue ar__ OnucaHwe:
sys_compile
:KoHTponnepsi
CepBWCHLIE Npolen
CBop paHHbIX Siemens
Diamond nnatel cBopa pa

O —— (]

®H--FH-E-E-5

-

Id: Controller

MporpaMmel KOHTPONNEPOB OCHOBaHHLIX Ha Java.

Flroman

Puc.4. Bxianka koHpuUTrypanun 0uOIMOTEKH.

5. Ioab3oBareabcKue GPYHKIMH MOAYJISA

OyHKIMA, TakKe Kak W OWONMOTEKa, COJACPKHUT 0a30BYI0 BKIAIAKY KOH(MUTYpAIlUH, BKIAIKY
¢dbopmMHpoBaHus MporpamMmsl U napamerpoB QyHKuuu (Puc.l), a Takke BKJIAAKY HCIOJHEHHS CO3JaHHOMN
byHKIMN.
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Mopayab noacucreMsl “COop 1aHHBIX”
<LogicLev>

Mooynw:  LogicLev

Hma: Jlornueckuii ypoBeHb
Tun: DAQ

Hcmounux: daq LogicLev.so

Bepcus: 1.1.1

Aemop: Poman CaBoueHko

Onucanue: TlpemnocTaBiiseT JOTHUSCKAN YPOBEHB MTApaMETPOB.
Jluyensus: GPL

Monynb gBiseTCs YUCTOM peanu3aluell MeXxaHu3Ma JIOTUYECKOr0 YpPOBHSI, OCHOBAaHHOTO Ha IIabJOHax
napameTrpoB nojcucreMbl «COop naHHbIX — DAQ». Peanmuzanuss Moxyiass OCHOBaHa Ha IPOEKTE
«Jlornueckuii ypoenp mapameTpoB cuctembl OpenSCADA" /Doc/LogParmUrov. [IpakTuyuecku, JaHHBINR
MOJyJb SBJIsEeTCs peanusanueid mnoacuctemsl «llapameTps» yka3aHHOro mpoekTa Oe3 IIabJIOHOB HU
BBIHECEHHAsl B MOJYJIb.

Monyns ipeocTaBisieT MexaHu3M (GOpPMHUPOBAHUS MapaMeTpoB noacucteMsl “DAQ” Ha OCHOBE Ipyrux
MCTOYHUKOB ATOH MOACUCTEMBI Ha YPOBHE MOJb30BaTesd. DaKTUUECKH, MOAYJIEM UCIIOIb3YIOTCS 1a0JIOHbI
nojcuctemsl “DAQ” u cnenuduueckuii popmar onucaHusi CCbUIOK Ha aTpUOyThl HapaMeTPOB MOACUCTEMBI
G‘DAQ”.

Takxe MOMyJIeM peanu3yroTcss (YHKIIUU TOPU30HTAILHOTO PE3EPBHPOBAHUS, a UMEHHO COBMECTHOM
paboThl ¢ yIan€HHON CTaHIMEN 3TOoro-xe ypoBHs. Kpome CHHXpOHU3alUK 3HAYEHUN U apXUBOB aTpUOyTOB
napaMeTpoOB MOAYJIEM OCYIIECTBIISCTCS CHHXPOHM3AIWS 3HAUCHUN BBIYMCIUTEIBHBIX IIA0JIOHOB, C IENBIO
0e3y1apHOTO MOIXBaTa aJITOPUTMOB.
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1. KonTpoJuiep 1aHHbIX

st noGaBieHus UCTOYHHUKA JTAHHBIX MMapaMeTpPOB JIOTHYECKOTO YPOBHSI cO3AaéTcsa U KOH(DUTYpUpYeETCst
koHTpoiuiep B cucteme OpenSCADA. Tlpumep BKIaAKU KOH(GUTYpalMH KOHTPOJUIEpA JAHHOTO THIIA

n300pakeH Ha puc.l.

[ OT Configurator of OpenSCADA: leMo cTaHUMA

B

|MMH

]

= o Jemo cTaHuma

"5 Gasbl gamHHex

I'-:l}l'b BesonacHocTh

'5? TpaHcnop Tl

0 TpaHcnopTHEIE MPpOTOKGkI

/| Chiop panHex
- Modyne:

o-E-5=-E-E

FH-H

MoclBus
DCON KNHeHT
SMNMP knneHT

JBYKOEAA KapTa
NomM4YeckHil ypoeeHs

0-&-E-E-5

F3

F4
TPP1
T_PR3
T_PP3
P_PP1
P_PP3
P_PPS
JakpeiTve KLLE
P3

P4

Pi

Yien yqéTta 1

Ti

PTOS03
KpaH KW7
F PP1

LLnK3 MCTOMHWUECE faHHE!

BAOYHBIA BBIMMCIMTEND
R CHop gaHHe!x cHCTEM

= 3KCNERUMEHTENBHBIN

dain  PepakTupoBadve Bug  Momows  QTStarter

88000 ==

&L 200 28

KoHmponnep: kcnepumMeHmaneHeIl

KoHTponnep MNapameTpel

~CocToAHWe

CTatTyc 3amywen. Bpema Bbrmcneqna 0.394644 me.
BrnmoqeH: (v

Janyuwen: ||

BJl, koHTRpoNNepa: [".“ | v]

— KoHdmrypaupa

D experiment

AMa: | IKCNepUMEHTENBHBIA

OnucaHue:

COREPHMT MYNNY SKCNEPUMEHTANBHBIX NAPAMETROE .

Brniovatk: [

3anyckate: [

PeseperpoBaHne; [ BblknoYeHo | - l

MpegnoYTEHME MCNONHEHNA; [{Ehlcmmﬁ YPOEBEHE= |v]

Tabnvua napameTpos: [LngLevPrm_experimem

Mepyog nonyYeHWA gadHex (me): | 1000 E

¥poBEHL NPMOPWTETA 38444 NONYYEHWA AEHHLIX: _E

Fonar

Puc.1. Bxiagka koHbuUrypamnuu KOHTposiepa.

C moMOIIbIO 3TOM BKJIAJKH MOXKHO YCTaHOBUTH:
+ Cocrosane KoHTpoJuiepa, a uMeHHo: Craryc, «Bxmoden», 3amymen» u uMms bJl conmepxkarieit

KOH(UTyparuio.

« Wpentuduxarop, IMs 1 ONMUCAHNUE KOHTPOJLIEPA.
+ CocrosiHHE, B KOTOPOE NEPEBOJUTH KOHTPOJUIEP MU 3arpys3ke: « Bkinroden» u «3arrymeny.

+  Pexum ropusoHTanbHOIO pe3epBUPOBAHUS U NIPEANIOYTEHNE UCTIOIHEHHSI JAHHOTO KOHTPOJUIEpa.
+  HMms tabnuipl 1715 XpaHeHUs: KOHQUTypaly napaMeTpoB KOHTPOJLIEpa.
+ Ilepnon u npuOpUTET 3a1a4K ONIPOCA UCTOYHHUKOB JIAHHBIX.
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2. [lapameTpsl

Monynes  LogicLev mpefocTaBisieT TONBKO OJWUH TUN mapameTpoB —  «CTaHIapTHBIWY.
JlonomHUTENbHBIMU KOH(PUTYPAITMOHHBIMHE TIOJISIMU TTAPAMETPOB TAHHOTO MOYJIsS (pHC.2) SBISIOTCS:
+  PEXHM MapaMmeTpa;
+ ajpec; B ciaydae MIabJioHa — 3TO ajjpec MmabJoHa, a B CIydae MpsSIMOTo OTPaKEHHUS — ITO aJipec

rnapamerpa.

| QT OpenSCADA KoHtH

dain Pepaktvpoeanve Bug [NoMmowb

£3 T =
88000 =xhal 1200 &8
4] Mapamemp: Kpax KW 7
3ByKoBan KapTa
£ JlorM4ecknid ypoBeHt MapameTp [ ATpuBYThI | ApxuBaumna | KoHdurypauus wabnoHa
=l JKCNepuMeHTant

F3 ~Cocroaxune
F4 . Tun: std
T_PP1 .
T PP3 Brntouen: [+
T_PP5 ~Kordpurypauuns
P_PP1 ID: KW7
P_PP3 .
P PP5 mgn: [KpaH K7
Zakpbitve KLU Onucanue:
P3 KpaH aakpbimua KLIT.
P4
Pi L]
Ti
PTOS03 =~
i e ———
F_PP3 Pesxwm: | LWaGroH ~| |base.digitBlock -]
F_PP5 @

[ [ ] 2]

Ffroman|

Puc.2. Bxnagka koHduUrypauuu napamerpa.

[Tpu ¢dopmupoBanuy 1MIa0IIOHA JJISi TaHHOTO KOHTPOJUIEpa HYXXHO YYHTHIBATh OCOOCHHOCTH (opmara

ccbulkM mabnoHa. Ceblika goikHa 3anuckiBaThes B Buje: <Ilapamerp>|<UaenTuduxkarop>, rae:
<[lapamemp> — CTpOKa, XapaKTepU3yIOILas 1apamerp;
<Uoenmugpuxamop> — uneHTudukaTop arpudyTa rnapamerpa.

[TonoGHast 3amuch MO3BOJSET TPYMIHUPOBATh HECKOJIBKO aTpUOYTOB OJHOTO MCXOJHOTO IHapamerpa H
Ha3HA4YaTh WX BBIOOPOM TOJBKO mapamerpa. T.e. B amanore KoHpurypamuw ImadnoHa (puc.3) Oymer
yKa3bIBAThCS TOJBKO MapaMmeTp. DTO HE HCKII0YAaeT BO3MOXHOCTH Ha3Ha4yaTh aTpuOyThl MapamMeTpoB
OTJENFHO KaX/IbIi{, KpOME TOTO, €CJI OIYCTUTh B KOH(PUTYpaAIiH madIoHa ONMCAHUE CCHUIKU B YKa3aHHOM
dbopmate, To Ha3HauaTHCS OyAeT aTpulyT napamerpa (puc.4).
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QT OpenSCADA koHdurypaTop

daiin PepaktupoBaHwe Bug [Nomouwlb

88000 =xLha&ll/200 29

=) MNMapamemp: Kpax KLLI7
P_PP3 )
P_PP5 Mapametp | ATpuByTel | Apxusauus | KoHdurypauws wabnoxa L
Jakpbitve KLU
MNokasbliBaTk TONbKO aTpUByThl: [ |
MNapameTpbl
L{DHH: ’Blcck{:alc.ﬁnasﬂ fo2node KLW7 |v]

(] [ ]

Puc.3. Briragka konpurypamum mabdiioHa nmapamerpa.

QT OpenSCADA KoHthUrypaTop

daiin Pepaktwposadve Bug [Nomowbs

B0 ==&l 1200 298

=] Mapamemp: Kpan KLWT7

P_PP3 )
P_PP5 Mapametp | ATpuByTel | Apxusauus | KoHdburypauws wabnora L
3akpoitve KLU
P3 MNokasbiBaTe TONBKD aTpUBYThI: [
P4 ~lMapameTpbl
%I . Komanga "OTKpeITe": [BIG{:kCEI{:.AﬂESﬂ toZ2node.KW7.com |v]
PTO503 KomaHaa "3akpbiTh”: ’BIGGKC&IG.AH&SH toZnode KLY |v]
ﬁp?:;,:{m?' ----------- Komanga "Cron™ [Block{}alc.Anasﬂ toZnode. KIU7 |v]
F:PPS Coctoanune "OTKpbIT": [Block{}alc.Anasﬂ to2node.KLW7.st_open |v]
F_PPS . CoctoaHune "3akpbiT": [BIG{:kCEI{:.AﬂESﬂ to2node.KW7 st _close |v]

BbumcnuTens Ha jav

CBop paHHbIX Sieme—
Diamond nnanﬁ
al i |i| R

Flroman

Puc.4. Bxnanka koHdurypanuu mabdnona napamerpa. [loka3siBaTh TOIBKO aTprOyTHI
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B cooTrBercTBUM ¢ 11a0NOHOM, JIEKAallMM B OCHOBE MapamMeTpa, Mbl MojJy4aeM Habop aTtpuOyToB
rapamMmeTpa puc.S.

-+ QT OpenSCADA KoHdHUrypaTop

dain Peparktvpoeadve Bug [lomoub
88000 =AX hW&l200 @
=] lMapamemp: Kpax KLI7
T_PP1
T_PP3 Mapametp | ATpubyTel | Apxusauus | Kondurypauns wa6r < |»
T_PP5
P_PP1 ID: KW7
P_PP3 Wma: [I{paﬂ KLW7
P_PP5 :
3akpbitie KLU Onucakne:
P3 - KpaH 3akpbitua KLIT.
P4
Pi
Ti
PTOS03 |
Kpau KW7 | | Ownbka: 0
F_PP1 .
F_PP3 Komanna "OTkpeITe": [
F_PP5 Komanna "3akpbite": [
BeiumcnuTens Ha jav Komanpa "Cron™: [
Cbop oaHHbIx Sieme— . " .
Diamond nnatbl cbo OARNE "'Dmpblfr' i
Bubnuomeka wabnoHo CocTonnve "3akpeiT: On
) ApxuBbl Bpems ynep. komaapl (c): |5 =
ne ANkHRIE
o Y an
Ffoman]

Puc.5. Bxnagka arpu0OyToB napamerpa.
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Moayabs noacucreMbl “Coop nanHbix” <SNMP>

Mooyrw:  SNMP

HUwma: SNMP knuent
Tun: DAQ

Hcemounuk: daq SNMP.so
Bepcusa: 0.4.0

Aemop: Poman CaBoueHko

Onucanue: TlpenocraBnser peanuzamnuto kaueHra SNMP-cepBuca.
Jluyensus: GPL

ITpoTokos SNMP 6bu1 pazpaboTaH ¢ LEIb0 TPOBEPKU (PYHKIIMOHUPOBAHUS CETEBBIX MAPIIPYTH3ATOPOB
u MoctoB B 1988 romy. BmocnmenctBum cdepa AEHCTBHS NPOTOKOJA OXBATWIA M JPYTUE CETEBbIE
YCTpOMCTBA, TaKKe Kak XaObl, IUTI03bl, TEPMHUHAJIbHBIE CEPBEPA U Jake yCTPOMCTBA, NMEIOILIUE OTIAIEHHOE
OTHOILICHHUE K CeTU: MPUHTepa, UCTOYHUKU Oecriepeboiinoro nutanusi, PLC u 1.1. Kpome Toro, nporokon
JIOITyCKaeT BO3MOXKHOCTh BHECEHHS M3MEHEHHI B ()yHKIIMOHMPOBAaHWE YKa3aHHBIX ycTpoiuicTB. Ha mannoe
Bpems nipotokos1 SNMP cranpaptuszuposan kak RFC-1157, -1215, -1187, -1089.

JlaHHBI MOIYNh TPEAOCTABISET BO3MOXKHOCTH COOMpPaTh MH(POPMALUIO y Pa3IUYHBIX YCTPOHCTB IO
SNMP npotoxkoiy. Takke MOIysieM peanu3yoTcst GyHKIIMA TOPU3OHTAIHHOTO PE3EPBUPOBAHUS, & UMEHHO
COBMECTHOM paboTHI C yIaNEHHON CTaHLIMEH 3TOr0-Ke YPOBHSI.

1. SNMP

OCHOBHBIMHU B3aUMOJIEUCTBYIOIIMMHU JIMLIAMU» MPOTOKOJIA SIBJISIOTCS areHThl U CUCTEMBI YIIPaBJICHUS.
Ecnu paccmaTpuBaTh 3TH /1Ba MOHATHS Ha S3bIKE «KIMEHT-CEPBEP», TO POJIb CEPBEPA BBIIOJIHIIOT areHTHI,
TO €CTh T€ CaMble YCTPOWCTBA, JUISI ONpPOCAa COCTOSIHUS KOTOPbIX W ObUT pa3paboTaH MPOTOKOIL
COOTBETCTBEHHO, pOJIb KIMEHTOB OTBOJUTCA CHCTEMaM YIPABICHHS — CETEBBIM IPHUIIOKEHHUSM,
HE0O0X0IMMBIM It c6opa nHpopMaruu o (yHKIMOHUPOBAHUU areHToB. [IoMUMO 3THX ABYX CYOBEKTOB B
MOJIEJIM IPOTOKOJa MOKHO BBIIETUTH TaKXKe €IIe JIBa: YIPaBISIIOIIYI0 HHQOPMAIMI0 U caM MPOTOKOJI
o0OMeHa TaHHBIMH.

Best unpopmanus 00 00BbEKTax CHCTEMBI-areHTa COJEPXKHUTCA B Tak Ha3piBaemoir MIB (management
information base ) — 0a3ze ymparmstonieli uHbopmanuu, apyrumu cioBamu MIB mpeacraBiser coOoit
COBOKYMHOCTb 00beKTOB (MIB-niepeMeHHbI€), TOCTYIHBIX JUIsl ONepaluid 3aIMCH-YTEHUSL.

Ha nanHbIil MOMEHT cymiecTByeT ueTsipe 6a3sl MIB:
1. Internet MIB — 06a3a paHHBIX OOBEKTOB s OOECHEUYEHHUs] JUArHOCTHUKU OIIMOOK U
KoH(purypanuii. Bkirodaet B cedst 171 00bexT (B ToM uncie u 00bektsl MIB ).
2. LAN manager MIB — 6a3a u3 90 00beKTOB — IMapoJId, CECCUH, TTOJIb30BATENH, OOIIIHE PECYPCHI.
3. WINS MIB - 6a3a 00beKTOB, HEOOX0AUMBIX I pyHKImoHupoBanus WINS cepsepa.
4. DHCP MIB - o06a3a o0ObektoB, HeoOxomumbix s (yHkunumonupoBanus DHCP cepsepa,
CITy>Kalllero AJis1 AMHaMHU4YeCKOro Belenenus [P agpecos B cetu.

1.1. MIB

Bce nmena MIB nMerot nepapxuueckyro cTpykTypy. CyliecTByeT AecATh KOPHEBBIX aJlMACOB:

1. System — pmannas rpynma MIB II cogepxutr B cebe ceMb OOBEKTOB, KaXKIbIH M3 KOTOPBIX
CITY>KHT JUTsl XpaHeHus: nHpopManuu o cucteme (Bepcust OC, Bpemst paboThI U T.11.).

2. Interfaces — comepxur 23 00BEKTa, HEOOXOAMMBIX JUJIsi BEIEHUS CTATUCTHKH CETEBBIX
nHTepEercoB areHToB (KoJn4ecTBO uHTEepdericos, pazmep MTU, ckopocTh nepeaaun, Gpu3nuecKue
ajpeca u T.1.).

3. AT (3 00bekTa) — OTBEYAIOT 3a TPAHCIIIUIO afipecoB. bosiee He ncmonb3yeTcs. bena BkiItoueHa
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B MIB I. B SNMP v2 »sta undopmanus Obuta mepeHeceHa B MIB mis coOTBETCTBYHOITUX

IIPOTOKOJIOB.
4. IP (42 oObekta) — pmaHHbIe O mpoxomsanux I[P makerax (KOJWYECTBO 3ampocOB, OTBETOB,
OTOPOILIEHHBIX [TAKETOB).

5. ICMP (26 o0bekTOoB) — wmH(DpOpMAHS O KOHTPOJBHBIX COOOIIECHUSX (BXOSIINE/HCXOISIITIC
COOOIIIEHUS, OIIUOKH U T.1.).

6. TCP (19) — Bce, uTO KacaeTcsi OJHOMMEHHOI'O TPAHCIOPTHOI'O MPOTOKONA (aJIrOPUTMBI,
KOHCTaHTBI, COEIMHEHUSI, OTKPBITBIC TIOPTHI U T.I1.).

7. UDP (6) — ananoruyto, Toibko s UDP mpoTokosa (BXOASAIIME/UCXOASIINE JaTarpaMMbl,

MOPTHI, OLLINOKN).

8. EGP (20) — nannsle o Tpaduke Exterior Gateway Protocol (ncnomnb3yercst MapiipyTuzaTopamH,
00BEKTHI XPAHAT HH(POPMAITHIO O TPUHSITHIX/OTOCIAHHBIX/OTOPOIICHHBIX Ka/Ipax).

9. Transmission — 3ape3epBupoBaHa i cuenupuyeckunx MIB.

10. SNMP (29) — craructuka mo SNMP — BXoasmue/ucXoasIue maKkeThl, OTpaHUYCHUS TTaKEeTOB
1o pa3Mepy, OLIMOKH, TaHHbIe 00 00pabOTaHHBIX 3alIPOCaxX U MHOTOE APYTOE.

1.2. Aapecanus

Kaxxaplit 13 KOpHEBBIX ajlMacoB MPEACTABISAETCS B BUJE JEpeBa, pacTyuiero BHu3. Hanpumep, k aapecy
aJIMUHHUCTpaTOpa MOXKHO 00OpaTuThCsi mocpeicTBoM myTH: system.sysContact.0, ko BpeMeHU pabOTHI
cucteMbl system.sysUpTime.0, k ommcanuio cuctemsl (Bepcus, siapo u apyras uHpopmamus o6 OC) :
system.sysDescr.0. C apyroil CTOpoHbI, T€ K€ JaHHbIE MOTYT 3a/1aBaThCsl U B TOUYEUHOW HOTaIUu. Tak
system.sysUpTime.0 coorBercTByeT 3HaueHue 1.3.0, Tak kak system umeer uHmekc “1” B rpynmnax MIB II,
a sysUpTime — 3 B uepapxuu rpymisl system. Hob B KOHIIE ITyTH TOBOPHUT O CKAJISIPHOM THIIE XPAHUMBIX
JaHHBIX. B mporecce paboThl CUMBOJIbHBIE UIMEHA OOBEKTOB HE HCHOJB3YIOTCS, TO €CTh €CIIM MEHeIKep
3aIpallrBaeT y areHTa cojepkumoe napamerpa system.sysDescr.0, To B cTpoke 3ampoca ccbliKa Ha OObEKT
Oyznet mpeobpaszoBana B “1.1.0”, a He OyJeT mepeaHa «KakK ecThb.

B o0mieM, cymiecTByeT HECKOIBKO CIIOCO00B 3amucH aapeca kK MIB-niepemMeHHoiA:

« 1 Ilpsamas xogoBas aapecanus — “.1.3.6.1.2.1.1” (kopHeBo# anmmuac System). [Ipu Tako# agpecanuu
kaxnas MIB nepemenHas koaupyeTcs UICHTU(PUKATOPOM, a IOJTHBIN aapec 3aliChIBAaeTCs B BUJIE
MOCIIE0BATEIBHOCTH HIEHTU(HUKATOPOB pa3IeIEHHBIX TOUKOMU, ClIeBa Ha paBo. JlaHHas 3amuch
ajipeca sIBJISIETCS OCHOBHOM M BCe JIpyrue CrocoObl 3alIMCH IPUBOAATCS K HEH.

« 2 IlonmHasi CMMBOJIbHASA, B COOTBETCTBUU C TIPEABIAYIIEH KOJOBOM —
“iso.org.dod.internet.mgmt.mib-2.system”.

« 3 Anpecanus oT KopHEeBoro anuaca — “system.sysDescr”. 4 Anpecaius ot 6a3sl MIB — «SNMPv2-
MIB::sysDescry».

1.3. BzaumopaeiicTrBue

B SNMP knueHT B3auMMOIEHCTBYET C CEpBEpOM MO MPUHIHMITY 3ampoc-oTBeT. Cam mo cebe areHT
CIocoOEeH MHUIIMUPOBATH TOJIBKO OJTHO JEHCTBHUE, Ha3bIBa€MOE JIOBYIIKOH mpepbiBaHueM. [lomumo 31oTO,
BCEC I[GI\/'ICTBI/IfI Ar¢HTOB CBOAATCA K OTBECTaM Ha 3aIIPOChI, IIOCHEIIACMbBIC MCHCIDKEpaMU.

CymectByer 3 ocHOBHble Bepcuu mpotokona SNMP (vl & v2 & v3), koTopble He SIBISIOTCS
coBmectMbIME. B SNMP v3 BriroueHa nmojaaepkka mudpoBanust Tpaduka, Ui 4€ro, B 3aBUCUMOCTH OT
peanu3anuy, UCroiab3ytores aaroputmbel DES, MDS5. DT10 Bexger k Tomy, uTo mpH mepeaade Hambosee
BaXHbIE JAHHbBIE HEJOCTYNHBI JJIs NIPOCIyIIMBaHMA. B kauecTBe TpaHcmopTHoro mnportokoia B SNMP
00b19HO ucnonb3yeTcs: mpotokon UDP, Xots, va camom nene, SNMP noanepkxuBaeT MHOKECTBO IPYTHX
TPAHCIIOPTHBIX ITPOTOKOJIOB HUYKHETO YPOBHSI.

1.4. ABTopu3zauus

Onnum u3 kmoueBblX nMoHATUH B SNMP sBisiercst monsitue group (rpynna). Ilpouenypa aBropuzanuu
MEHeKepa MpeAcTaBiseT co00i MPOCTyI0 MPOBEPKY Ha MPUHAJIEKHOCTh €r0 K OIPEIeIeHHOM IpyIIie, U3
CIMCKA, HaXOJAUIerocs y areHra. EciaM areHT He HaxXOAMT TpYIIbl MEHeIkepa B CBOEM CIIMCKE, MX
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JanbHelIee B3auMoJIeHCTBUE HEBO3MOXKHO. [1o ymMom4yaHuio ucnonb3yroTes rpynmsl: private u public.

2. Moayanb

Janubiii Monmynb moaiepkuBaeT paboty ¢ mporokoiom SNMP Bepcum 1. Ha Ttexkymuii MOMEHT
noanepxkuBaercss Tonbko ureHue MIB-nmapamerpos. Kpome Ttoro, mepedens tunos MIB-napamerpos
orpannyeH criuckom: ASN OCTET _STR, ASN INTEGER u ASN COUNTER. ITogaepxka ocTaqbHBIX
THUIIOB U 3alUCh IUIAHUPYETCS B CIASAYIOIIUX BEPCUIX MOIYJIS.

2.1. KonTpoJiiep JaHHBIX

Jns noGaBnenust ucrounuka aaHHbiXx SNMP co3naéres u koH(UrypUpyeTCs KOHTPOJUIEp B CHUCTEME
OpenSCADA. [Ipumep BKIaAKK KOHPUTYpALIUKA KOHTPOJLIEpA JAHHOTO TUIA H300pakeH Ha puc.l.

s QT Configurator of OpenSCADA: [leMo CTaHUMA

Dalin  PepakTwpoeadwe  Buy  Comows  QTStarter

|MMﬂ .
5 @ fewo cranps Konmponnep: localhost

-
"4 Ba3bl paHHsIx KoHTponnep T—

{/{, BesonacrocTe

L5

i/ TparcnopTl —CocToRHue (=]
at TpaHCMopTHEIE NpOToKoMb! CTaTyc! Jamaued. Bpema cGopa JaHHbIX 13.449 Me. [
= J CHop faHHbIx
Brnioven:
= Modyns: El
A3 MeToYHWKEOE 0aH 3any weH: |E|
MocBus
DCOM KMMEHT Bl koHTponnepa: [*.* | v]
=1 SMMP knveHT
=) localhost ~ KoburypaLms
system IO jgcalhost
BNOYHBIN BBIMMCTMTENE
K

R CHop faHHBIX CHCT
JBYKOBAA KapTa CnucaHwe:
Nomqeckuil ypoBeHe
BelMWMcnKMTENE Ha javar
CBop paHHex Siemens
Diamond nnaTel chopa |
Butnuomeka WadnoHos:

[ ] Apxuebl

El- 4 CnewmansHble Brmoqate: | |
@l MonesoEaTenbokMe MHTEpRE

@ ¥npaeneHue MofynAMK

H-EHEB-H 555

E3]

7-[

Janyckate: [ |

8 Loop PesepeWpoEaHue: [Eh:mnruuem | v]

Loop SSL MpegnoYTEHWE MCNONHEHK A [dBulcnumﬁ YPOBEHb= | v]

" PLXE

" Net book Tabnuua NnapameTRoE: [SNMPPrm_Iucalhust ]
Mepyog cbopa gaHHelx (). [10 |$]
YpoBeHb NpHopKTETE 3agadn chbopa faHHbIX: [U I%]

Anpec yAanEHHOM XoCTa: [Incalhust ]

Mpynna cepeepa: [pul::lic ]
: | | [I'I] CrpaHWYEHWE Ha KonwyecTBo aTpubyTos: | 100 I%]

[«]]

fonan,

Puc.1. Bxiagka koHbuUrypanuu KOHTposIiepa.

C IMOMOIIBIO ATOM BKJIAJKH MOXKHO YCTaHOBUTL:
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« CocrosHue KOHTpoJuiepa, a uMeHHO: Craryc, «Bxmrouen», 3anymen» u ums b/l conepxaiueit

KOH(UTyparmio.

«  Wnentuduxatop, UMs U onrcaHrue KOHTPOJLIEPA.

+ CocrosiHHE B KOTOPOC IICPEBOAUTD KOHTPOJUICP IIPU 3aIrpy3Ke: «Bxkmrouen» u «3anymeH».

+  Pexxum ropu3oHTanbHOrO pe3epBUPOBAHUS U MPEANIOUYTEHNE UCTIOTHEHHSI JAHHOTO KOHTPOJUIEpa.

+  HWms Tabnuipl 1715 XpaHeHUst KOHGUTypaly napaMeTpoB KOHTpoJUIepa.
+ Ilepuon u mpuopuTet 3a7auu cOOpa TaHHBIX.

+  AJpec yoal€HHOTO XOCTa, TPYIIY JOCTyNa U OrpaHUYCHHE HA KOJUYECTBO aTpHOYyTOB B OJIHOM

napamerpe.

2.2. [lapameTtpsl

Monyne SNMP npenocraBiseT TOJBKO OIWMH TUN mnapameTpoB — “Cranpapr’. JlONOJHUTEIBHBIM
KOH(DHUTypallMOHHBIM TIOJIEM TapameTpa AaHHoro momayns (puc.2) sBisercs cnucok MIB-mapamerpos,

BCTKH KOTOPBIX NOAJICKAT CUUTBIBAHULO.

|

| QT OpenSCADA KoHtHrypaTop

$ain Pepaktvpoeanve Bwug [lomowb

8B OO = =ell
[+]

) Demo station
(% Basbl paHHbIx
{i2, BesonacHocTb
¢/ TpaxcnopTsl
. TpaHcnopTHbIE NPOTOK
|| CBop panHbIx
= Modyms:

TpaHcnopTép MCToM

ModBus knueHT
= SNMP knweHT

BnoyHblin BeIMMCITNTE
% Cbop paHHbIx ci
JByKOBaRA KapTa
TNorvyecknid ypoBeH:
BeluvcnuTens Ha jav
CBop gaHHbIx Sieme
Diamond nnatel cBo
Eubnuomexa wabnoHo
1 Apxuesl
&4 CneuwancHble
I Monb3oBaTenbCKUe UHT

& YnpaeneHwe Mogynami

0p

‘hena

[« [ 22 ] (1]

200 28

Mapamemp: System

Mapametp | Atpubytel | Apxueaums |

[«

~CocToaHne

Tun: std
BrntoueH: [

~KoHpurypauma
ID: System

Mna: [

OnucaHne:

BrnoyaTe: (v

Cnwucok OID (pazgeneHne cned. CTROKOR):

system

Froman)

Puc.2. Briragka koH(bUTypamuu nmapamerpa.
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B cooTrBercTBHM C yka3zaHHBIM cricKoM MIB-napameTpoB BBINOIHSETCS ONPOC UX BETBEU M CO3/IaHHE
aTpuOyTOB mMmapamerpa. B manmpHellieM BBIMONHSIETCS OOHOBIICHUE 3HAYEHUH MapaMeTpoB. ATpPUOYTHI
MMEHYIOTCS B COOTBETCTBHH C KOJOBOW anpecamueit MIB-mapameTpoB, B KadyecTBe WACHTH(HUKATOpA, U
aapecaiuu ot 6a3sl MIB 00bekTOB, B UMeHU aTpudyTa (puc.3).

op
hena

} Demo station
%5 Basbl panHbIx
f, BesonacHocTb
i} TpaHcnopTsl
&’ TpaHcnopTHble NpoTOKoN
[7] CBop maHHbIX
- Modyns:

TpaHcnopTEp WCTOYHMI
ModBus knueHT
SNMP knuenT

=- localhost

BnoYHblid BeMMCOMTENE
8 CBop paHHbIX CUCTI
Jdeyroean kapTa
TNorvyecknid ypoeeHb
BbluncnuTens Ha java |
CBop gaHHbIX Siemens
Diamond nnatel cbopa

Bubnuomexa wabnoHos:
7] ApxuBhbl

&4 CneunaneHble

| MNonbsoBaTtenbck1ie WHTEP
& YnpaeneHWe MoaynamMu

$aiin PepaktvpoBaHve Bua [Momouwb

883000 = =L

Mapametp

N 200 80

Mapamemp: System

AtpnByTel | ApxuBauua

ID: System

Mma: [

OnucaHwe:

Owmnbka: 0

SNMPv2-MIB::

SNMPv2Z-MIB:
SNMPv2-MIB:
SNMPv2-MIB::
SNMPv2-MIB::
SNMPv2-MIB::

SNMPv2-MIB::

SNMPv2-MIB::
SNMPv2-MIB:

SNMPv2-MIB:

sysDescr.0: Linux roman.diya.org 2.6.25-std-def-alt6.M41.1
#1 SMP Thu Jul 17 20:26:22 MSD 2008 i686

:sysContact.0: Me <me@somewhere.org>

:sysMame.0: roman.diya.org

sysLocation.0: Right here, right now.

sysORDescr.1: The SNMP Management Architecture MIB.

sysORDescr.2: The MIB for Message Processing and
Dispatching.

sysORDescr.3: The management information definitions
for the SNMP User-based Security Model. _

sysORDescr.4: The MIB module for SNMPv2 entities

:sysORDescr.5: The MIB module for managing TCP
implementations

:sysORDescr.6: The MIB module for managing IP and ICMP

imnlamantatinne

Flroman)

Puc.3. Bxnagka arpu0OyToB napamerpa.
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Moayab nmoacucreMsl “COoop 1aHHBIX” <Siemens>

Mooynw:  Siemens

Hwma: Siemens DAQ
Tun: DAQ
Hcmounuk: daq_Siemens.so

Bepcusa: 1.2.2

Aemop: Poman CaBouenko

[IpenocraBnser ucrounuk nanueix [1JIK Siemens mocpeactom kapt Hilscher CIF ¢
ucnosb3oBaHueM mnpotokona MPI u 6ubnuorexu Libnodave it octansHoro.

Jluyensus: GPL

Onucanue:

[TepBoouepenHOM LENBIO CO3MAHUSI MOAYJS SBISIETCS OOECIeUYeHHE MONICPKKH IMPOMBIIUICHHBIX
KoHTpoJuiepoB ¢upmel Siemens cepuu S7 (S7-300, S7-400). McTtopuyuecku CIOXKHUIOCH, YTO JOCTYH K
KOHTpOJIepaM yKa3aHHOW ¢upMbl B cetu Profibus mpousBoawics TOJNBKO MOCPEACTBOM COOCTBEHHBIX
KOMMYHUKaIIMOHHBIX TporieccopoB (CP5412, CP5613 u 1.1.) U cOOCTBEHHOro npoTokoia S7. YKazaHHbIE
KOMMYHMKallMOHHbIe Tpoueccopsl U APl k mpoTokosny S7 n0CTaTO4HO AOPOrOCTOSIIIUE, KPOME TOTO
JpaiiBepa K KOMMYHHKAIIMOHHBIM TporeccopaM U S7 API 3akpbIThl U TOCTYIHBI TOJIBKO JUIS TUIAT(OPMBI
Intel+Windows (BcTpedanach nHpOpMAaIHs O BO3MOXKHOCTH KynUTh 1 Linux).

B kauecTBe anbTepHATHBBI JAHHBIM PELIEHHEM OT (HUPMBI Siemens, KOTOPOE MO3BOJIAET MOJHOLEHHO
paboTaTth ¢ KOHTposuiepaMu GupMbl Siemens, SBISETCS CHEKTP KOMMYHUKAIIMOHHBIX MPOIYKTOB (hPUPMBbI
Hilscher (http://hilscher.com) B nuue kommyHukanuoHHbIX npoueccopoB CIF cepun PB(Profibus) u
oubnmoreka Libnodave( http://libnodave.sourceforge.net ).

Ocobennocthio TpoykToB Hilscher siBasieTCst MOMHOCTHIO OTKPBITAs CrieHUpUKAIHS TPOTOKOIa 0OMEeHa
C KOMMYHHKALIMOHHBIM MTPOIIECCOPOM, YHUDUIIMPOBAHHBIN ApaiiBep s Beex miat CIF, nanuuue apaiisepa
JUISL MHOTHX pacnpocTpaHEHHBIX omepaloHHbIXx cucteM(OC) u otpsiTocTh npaiiBepa st OC Linux
(GPL).

B ocHOBy pmanHOrO MOIyns ToJoKeH apadBep Bepcun 2.620  ¢upmsr  Hilsher, mro6e3H0
npenocraBineHublii  ¢pupmoit Hilsher B mmme Devid Tsaava mns sgep cepum 2.6 OC Linux. Bce
HEOOXOouMBbIC I COOpKU (haiiapl BKIIOUEHBI B MOAYJIb M HE TpeOyeTcs yIOBJICTBOPCHHS HHU KaKUX
crienManbHbIX 3aBUcuMocTei. [paiiBep Bepcun 2.620 mis miat CIF MoKHO 3arpy3uTh 31€Ch.

Cnektp mnat ¢upmsl Hilsher cemeiictea CIF u  yHuUUUpOBaHHBIN JpaiiBep MOJAECPKUBAIOT
HIMpOYaNIINK CIEKTp 000pynoBaHus. 3aJI0)KUTh MOJAEPKKY BCEX ATHUX BO3MOXHOCTEH B JaHHOM MOJAYIIE,
HE MMesl BCET0 3TOT0 000pYyI0OBaHUS HAa PyKaX, HE MPEJICTaBIsIeTcs BO3MOXHBIM. [1oaToMy moiiepka Toro
WM UHOTO 000pYAOBaHUs OyneT 100aBIAThCA M0 MOTPEOHOCTH M HAMMUYHMIO 00opyaoBanus. [1o cocTosHIIO
Ha Bepcuto 1.1.0 Moaynem mpenocTaBiseTcs MOAAepKKa UCTOYHUKOB JaHHBIX Ha cetu Profibus mmu MPI
nocpenctsoM nporokona MPI nHa ckopoctax cetn ot 9600box no 12Mbon. B wactHOCTH,
MO/I/ICPKUBAIOTCS M BRITIOJTHEHA MPOBEPKA Ha KOHTpoJuiepax Gupmbl Siemens cemeiictBa S7 (S7-300, S7—
400).

bubnmoreka Libnodave siBnsieTcs peanuzanueii myTéM peBepcHHXeHUpUHTA poTokoinoB MPI, S7, ISO-
TSAP u napyrux, KOTOpbIE HCIIONB3YIOTCS TPH B3aUMOJICUCTBHHM C KOHTposuiepamMu (Gupmbl Siemens.
bubnuorekoii moanepxusarorcs Muorue MPI u USB anmanrtepsl, a Takxke ProfiNet. KommyHnukannonssie
mporeccopsl  ¢upmMbel  Siemens, Ha IuargopmMax omIMYHBIX OoT Windows, OuOnMOTEeKOM HE
nojyiepkuBatoTcs. Ha manHOM stame mozmyneM obecrniedeHa nojaep:kka nporokona ISO-TSAP(ProfiNet)
nocpeacTsoM Oubinnoreku Libnodave. bubnuoteka Libnodave monHOCThIO BKIIIOUEHA B IaHHBIN MOJYJb U
He TpeOyeT pa3pelieHns 0coObIX 3aBUCUMOCTEH KaK MpU COOpKeE, TaK U MPH UCIIOJIHEHUH.

Takxe MOAyJIeM peanu3yroTcss (YHKIUU TOPU3OHTAILHOTO PE3EPBHPOBAHUS, a UMEHHO COBMECTHOM
paboThl ¢ yIan€HHON CTaHIMEN 3TOro-xe ypoBHs. Kpome CHHXpOHU3alUK 3HAYE€HUIN U apXUBOB aTpuOyTOB
mapaMeTpoB MOAYJIEM OCYIIECTBIISCTCS CHHXPOHM3AIWS 3HAUCHUN BBIYMCIUTEIBHBIX IIA0JIOHOB, C IENBIO
0e3y/1apHOTO MO/IXBaTa aJTOPUTMOB.
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1. KommyHnunkanuoaHbie KOHTpPOJLIepbl CIF

[paiiBepom mat cemelictBa CIF noanepxnupaercs Bo3MOXHOCTh ycTaHOBKHM A0 4 CIF miat. C nensro
KOHTpOJIS 32 HAJMYUEM IUIaT B CUCTEME M BO3MOXHOCTH HMX KOH(UTypamuu, MOIYNb COAEPKHUT (OpMy
KOHTpoJIs ¥ KoHpurypauuu CIF-mar (puc.1).

Q 0T, OpenSCADA KOHQHIYPATOPR =

©ann PegaktwpoeaHwe Bwo lMepeatn  [Nomowb

8 80C0COF=xhali200 @8
|MM;| [=]
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Moayne: Siemens

p—
I_:i Ba3m naHHRX

'IR BesonacHoCcTE
g} TpaHcnopTh —CocToaHne
-- ey TPEHCNOPTHBIE NPOT
= |:| CHOp AaHHBIX

El- Mogyns: CIF ycTpoRCTBE:
- TREaHCNoPTER KCT)
ModBus KAneHT
SNMP knuenT
BRoYHBIA BRIYACH
R Chop DaHHEX
JBYKOEAS KapTa
o Nlornueckui ypos|
BriuncnuTens Ha

[ KoHTponnepw Profibus I CIF l NoMowe ]

CIF gppaneep: On

. I'I.na'ral VMA NpoWnBEKK |I8pCcrs NPoWWEK] | M3MYSCK WA aﬂ,pe PB agpec | PB ckopoCcTE

1] PB-COMBICIFS... WV01.063 31.10... d00O00O0OO 1] 10 1.5MBaud

-1 HeT ycTpoRcTEa v] 0 0 9600Baud

-1 HeT ycTpoRCTER 0 0 0 9600Baud

B CbHop naHHmX Siel
=} AHACTACWEBKE

-1 HeT ycTponcTEa il 0 0 9600Baud
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[} BuSanoTexa wWabmoH|
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Puc.1. Bxknanka kondurypauuu CIF-mnar.
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C nomo11bko 3Tol HOpMBI MOXKHO TIPOKOHTPOJIMPOBATh HAJTMUNE KOMMYHHKAIIMOHHBIX MTPOIECCOPOB, MX
KOH(QUTYpPALHIO, a TAaK)KE HACTPOUTH mapameTpel ceTu Profibus B Bume PB ampeca KOMMyHHUKAIIHOHHOTO
mpoiieccopa u ckopoctu muHbl Profibus. B apyroit Bkmaake momysnst (puc.2) MOXHO MPOKOHTPOIUPOBATH
HAJIMYUE Pa3UYHbIX CTaHIMH B ceTu Profibus.

. e - - =1
Q 0T Open5CADA KOH(PDUTYpPaTop ) L %5

©ann PepakTtvpoeanwe Bwg MNepeatn  Nomowb

8 800COR=Lall/200 2@
|HM;| [~]

(= 6 CTaHuwna ArMKC
B I"E Basw OaHHBIX

- % Bes0nNacHoOCTh

& §f TpaHcnopTe
- i TPaHCnopTHEE NpoT

Moagyne: Siemens

[ KoHTponnepsl ] Profibus l CIF | ﬂDh‘IDLIJ,b]

CIF ycTpoRcTEO: [D ]

El- |:| CHOp DAHHEIX CNWCoK #WBBIX CTEHLWA:
b Moays. Be_ B
TpaHcnopTEép NCT| B
i ModBus knneHT T |:|
SMMP knueHT [ R
-- BEnouyHBIA BERIWACAY 9
-- R CHop DaHHBIX 10 : AKTUEHER CTEHUWSA
3EYKOBaR KapTa 11: -
-- Norvy4ecknin ypoe 12
Gl BEIMMCAWTEND HE | 13
B CHop OaHHeX Siel 14—
El- AHECTACMEBKE 15 : E
- DEMEH € 5 16 : w7
i test

- Diamond NnaTte C
Y
[+ BuSnMoTEKa LuaﬁnonE
-

y Gl 1 AnxuRh :[

Blroman]

Puc.2. Bkiianka monutopunra cetu Profibus.
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2. KoHTpoOJIJIep HCTOYHMKA JAHHBIX

Jnst moGaBneHWs WMCTOYHMKA JIaHHBIX CO3MaéTCS W KOHPUTYpUPYETCS KOHTPOJJIEp B CHUCTEME
OpenSCADA. Tlpumep BKiIaiku KOHGUTYpaAIIMA KOHTPOJIJIEPA TaHHOTO TUIA U300pakeH Ha puc.3.

88000 =

|HMH

= Q Jemo cTaHuma

"ﬁ Baibl faHHBIX

{s) BesonachocTe

'i? TpaHcnopThl

o TpaHcnopTHeIE NPOTORONbI

= J CHop LaHHBIX

= Modyns:
LNk METOYHWESE faH
ModBus
DCON knHeHT
SNMP knuveHT
BRoqHBIA BEIMWCIMTENE
R CBop gaHHeIx cHcT
3ByHOBAA KapTa
Nomqeckri YpoBeHE
BolMucnnTens Ha javar
Chop gaHHbIx Siemens
= test
test

Diamoncd nnaTel copa |
Butnuomera Wabnoxos:
| Apxuebl
L4 CreupansHee
I?l MonesoEaTeNECKME MHTERE
Q_'l ¥Mpa e neHWE Mogy nanm
Loop
=) Loop S5L
. PLXE
1 Met book

SR EY

O-&5HE6H86E

F-E-H

E-E-H-E

£ [(I]

|

Pain  PepakTwposadwe Bug  Momows  QTStarter

= L L 200 29

Konmponnep: test

KoHTponnep MapameTpbl

~CocToAHke

CTaTyc Brmwouen.
BrnroqeH: [wf|
JanyweH: [ |

B[] KoHTRONNEPS: [ “h | - ]

— KoHdmrypaupaa
D test

ma;

OnrcaHwe:

Brnouats: [«

Janyckate: | |

PesepBnposaHwne: [ BbiknioyeHo | - ]

MpEeanNoYTEHNE MCAONHEHWA; [:Bhlcaumﬁ YPOEBEHE= |v]

Tabnuua NapameTpoE: [CIFPrm_test

Meprog NonyYeHWAa LaHHex (mc). | 1000 E

¥POBEHE MPMORPUTETE 33A&4M NONYYEHWA LEHHBIX; _E

ACUHXPOHHBI PEXMM 3anuen: ||

Tun coeguHerua: | 1S0_TCP -

Appec yoanéHHoM KoHTRoNNepa: [ 192168212

S S E—

9 Fomr]

Puc.3. Briragka koH(GUTYpamuu KOHTPOJUIepa.

C noMo1bio 3TOM BKJIAJIKH MOKHO YCTAHOBHTD:
+ CocrosHue KoHTposuiepa, a umeHHo: Cratyc, «Bxioueny, 3amymien» u umsa bJl, conepxareit

KOH(UTYpaIHIo.

« Wpentuduxarop, UMs U ONUCAHHUE KOHTPOJLIEPa.
+ CocrosiHuE, B KOTOPOE NEPEBOIUTH KOHTPOJUIEP NPH 3arpy3ke: «Brirouen» u «3amymen».

+  PexXxuM ropu3oHTanbHOTO pe3epBUPOBAHUS U MPEANOYTEHUE UCIIOTHEHUS JAHHOTO KOHTPOJLIEPA.
+  HWwms Tabmuipl 1715 XpaHeHUst KOHGUTYpaIiy apaMeTpoB KOHTPOJUIEpa.
« Ilepuon u mpuoOpUTET 3aJja4u ONPOCA HCTOYHUKOB JAHHBIX.

+  Pexum acMHXpOHHOM 3aIMCH B yIAJIIEHHBIE KOHTPOJUIEPHI.

+  Tun coegunenus. [Mognepxusatorcst CIF_ PB u ISO_TCP
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+ AJpec npoMbIIUIEHHOrO KoHTpoJuiepa. B ciayuae tuna coenmunenusi CIF sto aapec B cetun
Profibus, a B ciiyuae ISO_TCP sto IP-aapec B cetu Ethernet.

+  Cnot LIT B KOTOPBIH YCTAaHOBJICH IIEHTPATLHBIN MPOIECCOP KOHTPOIUIEpa.

« CIF nnary, ucnoib3yemyro [jsi AOCTyHa K MPOMBILUIEHHOMY KOHTpoJuiepy nocpeactsom CIF
KOMMYHHKAIIUOHHBIX IPOLIECCOPOB.

3. IlapaMeTpbl MCTOYHHUKA JAHHBIX

YuuteiBas BBICOKYHO MHTCJUICKTYAJIbHOCTH UCTOYHUKOB JJAHHBIX B JIMIIC MPOMBIINIJICHHBIX KOHTPOJUJICPOB
¢upmbr Siemens S7-300 u S7-400, mapaMeTpbl BBHIMOJHSIOTCS Ha OCHOBE IIa0NOHOB. JlaHHBIA MOAXON
MO3BOJISIET HE OIPAaHUYUBATHCA KECTKUM MIEPEYHEM THIIOB [TAPAMETPOB, YTO OTPAHUYMBACT U BO3MOKHOCTH
KOHTPOJUIEPOB, a MPEIOCTaBUTh BO3MOXKHOCTH IIOJIb30BATEN0 (HOPMUPOBATH HYKHBIE €MY THIIBI
HapaMeTpOB CaMOCTOSITENIbHO WJIM HCIOJb30BaTh OHMONMOTEKH YK€ pa3paOdOTaHHBIX paHee THIIOB
napaMeTpoB (11a0JI0HOB).

Hcxonss w3 3TOro, MOAYJb MPEIOCTABISIET TOJBKO OJWUH THI TapameTpoB — «Jlornmdeckuiiny.
JloTIOTHUTETHHBIMU KOH(UTYPAIIMOHHBIME TIONISIMU TTapaMeTPOB JAaHHOTO MOAYJs (puc.4) sBisercs moie
BBIOOpA 11a0JI0Ha TapaMeTpa.

e o e ECARA rourh BRTOE 4
Q QT OpenSCADA KOHHMTYpaTop — =

Pann PepaktupoeaHwe Bwug Nepedatn Nomows
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- H CHop OaHHBIX
- 3BYKOBaR KapTa OnucaHwe:
Gl Norvyeckni ypoe
[} BRIYMCIUTEND HE |
£} CHop paHHbix Sie
i [ AHacTaCWEBKE
Lo DBMEHCS
test BrniouaTh: ||
i [ Diamond nnaTel ©
[l BuSanoTexa wabaoH WabnoH napameTpa: [5?.ai_5imple ]v]
F 9

Gl [ ] ApxwBeD

Gl &4 CrneuvaneHee hd
4 ()

Puc.4. Bknagka koHduUrypauuu napamerpa.

[froman] 4

Jia koHQurypanuu mabiaoHa mapaMeTpa MpeJoCTaBiIIeTCsl COOTBETCTBYOIAs BkiIaaka. ComepkuMoe
9TOM BKJIQJKH oIpeenseTcs: KoHpurypanuei mabioHa, T.e GOpMUPYIOTCSI COOTBETCTBYIOIINE CChUIOYHBIE
I0JIS1 ¥ T10JIs1 YCTAaHOBKH IMOCTOSIHHBIX.

Tunbl cCHUIOK OMpeneNstoTcs THNOM TapameTpa B madnone (Jlormueckuit, Llenwiif, BemecTBeHHbIN 1
CTpokoBBIi) U ONpeAeseHHeM 3HAu€HHs CCBUIKHM (IS TPYIIOBBIX CCBHUIOK). OmnpezneneHue TpyIHIoBOii
CCBUIKU B 11absioHe 3anuchbiBaeTcs B popmare: "<Mwms cepuikn>|<Cwmemenue B bJ[>|<Pa3mep 3nauenus™>",
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rIe:

«  <Umsa ccoliku> — VIMs TpynnoBoit ccbUIKU. Bee cChUIKM ¢ 0IMHAKOBBIM UMEHEM TPYIIUPYIOTCS U

YKa3bIBAIOTCA Kak ojHa cchuika Ha b/l v B/l ¢ yka3aHHBIM CMEIEHUEM.

«  <Cmewenue 6 /> — Nms cmemenus B 6oke ganubix (B1). Ilpu ykazanuu tonsko b/l npu
KOH(HTrypanuy madiioHa 3To CMelIeHne OyIeT yKa3aHHO Ui TapaMeTpa, iy ke pu
KOH(Urypanuu mabiioHa OyeT yKa3aHo U CMeIlleHHe, TO 00a cMelIeHus Oy1yT CyMMUPOBAThCS
BMecTe. Takoi moaxo/ mo3BoJIseT 00paIaThCsi K MHOKECTBY CTPYKTYp B oHOM B/1.

«  <Pazmep 3nauenuss> — HeoOs3aTeIbHOE T10JIE, KOTOPOE ONpPEIesseT HECTaHAAPTHRIN pa3Mep
3Ha4YeHus1 B KOHTposuiepe. [IpeaycMoTpeHs! clieayromue pa3Mepsl TUIIOB 3HAUCHHIA:

« Ilenoe: — 1 GanT(3HAKOBBIN), 2 OalTa(3HAKOBBIH, 10 YMOTYAHUIO) U 4 OalTa(3HAKOBBIN).
+  Bewecmeennoe: — 4 6aiita(float, mo ymomuanuto), 8 6aiit(double).
« Jlocuueckuii: — Bcerja ouH OauT (¢ ykazaHueMm Outa uepe3 Touky — DB1.10.1).

«  Cmpoxka: — 10 Gaiit(no ymonyanuto) u 1-200 MOKHO yKa3bIBaTh.

Harnsoaelid mpumep o0miero mporiecca KOHPUTYypaldy Mapamerpa OT IIadioHa W 0 3HAYCHHA
MIPUBEJIEH B PUCYHKaX OT 5 10 8.

Dfann PepaktwpoeaHwe Bug Nepenatu  Domowbs
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B 57
i MpocTon Al Ji- FKCNOPT ODaHHBIX MOJENK - =
PyuHon BEOL Al PT1607 = 27648.0*BlockCalc.AnastltoZnode PT1607 var/40;
P —y PT1020_5 = 27648.0*BlockCalc.KM102.PT1020_5.var/40;
[ Ba30BLIe WakoHb PT1005 5 = 27648.0*BlockCalc.KM102 . PT1005_5.warf40;
| Apxue PdTO306_5 = 27648.0*0.25*BlockCalc KM102.PdT0306_5.var/20;
@ CreunansHbe TE1313 5 = 27648.0%BlockCalc KM102.TE1313 5.var273+50)/250;
gl MoNb30EaTENLCKME MHT 5T8611_5 = 1000.0%BlockCalc. KM102.5T8611_5.var/2.06;
.. @ ¥npasneHue Moay aMM PT0202 5 = 27648.0*BlockCalc.KM102.PT0202_5.var/100;
... Loop - TE1202 5 = 27648.0% BlockCalc. KM102 TE1202 5.var273)/200; @
- TE1203 5 = 2TR4B N* RlnckCalc KMIOZ TE1203 S war? 730100
| (]
E roman él

Puc.5. [Ipumep mraGiioHa ¢ rpynmupoBaHUEM.
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Puc.8. 3nauenus napamerpa.

Monynem noaaep XKuBaeTcs aapecarnus Toabko kK 01okam gaHHbIX (b/]) korTpomiepos!

4. ACHHXPOHHBIN PEKUM 3aANTUCH

CranpaptHeiM pexumoMm 3amucu st SCADA-cuctem, B3aumopeiictByroumux ¢ PLC, sBusercs

CHUHXPOHHBIHM, IOCKOJbKY IO3BOJSET KOHTPOJIUPOBATh KOPPEKTHOCTh 3aBEPUICHUS OINEpALUU 3aIMCH.
OpnnHako B ciIydasix 3allUCHM MHOXECTBA IapaMETpPOB Cpa3y M 4acTO TAKOW IMOJAXOJ HE ONpPaBlIaH B BUAY
OTIPaBKU MHOXKECTBAa MEJKHUX 3alpOoCOB B KOHTpoiuiep, uto mneperpyxaer PLC u 3anumaer 6oibinoit
UHTEpBaJl BpeMeHU. Periennem 3Toil mpobemMsl SBIISIETCS aCHHXPOHHAS 3aIIMCh CMEXHBIX 3HAUEHUM OHUM
6s10koM. Takoi pexuM MOAJEPKUBAETCS ITUM MOJYJEM U MO3BOJISET 3alKChIBaTh BCE MapaMeTphbl cpasy
CMeXHBIMU O110kaMu 110 2406aiiT. UTeHue U 3aruch B TAKOM pEXHUME MPOU3BOAUTCS CMEKHBIMU OJIOKaMU C
HNEPUOJUYHOCTBIO OIIPOCa KOHTPOJLIEPA.
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Moayau <ModBus> noacucremsl “Coop 1aHHBIX”
u noacucremMbl « TpaHCIIOPTHBIE TPOTOKOJIBI»

IHapamerp Moayas 1 Monyas 2

ID: ModBus ModBus

Hmsa: ModBus ModBus

Tun: DAQ [IpoTokon

Hcmounux: daq_ModBus.so daq ModBus.so

Bepcus: 1.1.0 0.6.0

Aemop: Poman CaBoueHko Poman CaBouenko
[IpenocrasisieT peanuzanuio KiiMeHTCKoro  [IpemocraBiser peannsanuio

Onucanue. CCPBAC POTOKOIA ModBus. npotokonoB ModBus. [TognepxuBarotcs
[MonnepxuBatorcs Modbus/TCP, Modbus/TCP, Modbus/RTU u
Modbus/RTU u Modbus/ASCII npotokossl. Modbus/ASCII npoToKoJIbI.

Jluyensua: GPL GPL

ModBus — KOMMYHHMKAIIMOHHBIM TMPOTOKOJ, OCHOBAaHHBI Ha KIHWEHT-CEPBEPHONH apXUTEKTYpeE.

Pazpaboran gupmoit Modicon 1ist HCTIONB30BaHUSI B KOHTPOJIIEpax ¢ nmporpammupyemoit morukoit (PLC).
Cran crangaproMm Jne-(akTo B NPOMBIIUIEHHOCTH W HIMPOKO TMPUMEHSETCS IJIsl OpPTraHu3alldd CBS3U
NPOMBIIIJICHHOTO ~ 3JIEKTPOHHOTO  oOopynoBanusi. Mcmomb3yer ansi mepedayd  JaHHBIX — depe3
nocJyieioBaTebHbie TUHUN CBs3U RS-485, RS-422, RS-232, a takxke cetu TCP/IP. B Hacrosiee Bpems
HOJ/IEP’)KUBAETCS HEKOMMepUuecKoi oprannzanueit ModBus-IDA.

CymectByroT Tpu pexknma mporokosia: ModBus/RTU, ModBus/ASCII u ModBus/TCP. ITlepBeie nBa
HCITOJIB3YIOT TIOCIIEIOBATE/IbHBIC JIMHUM CBS3U (B OCHOBHOM RS-485, pexxe RS-422/RS-232), nmocnennuii
UCTIONB3YeT Juid nepeaayn nanubix cetu TCP/IP.

Monynbs cOopa TaHHBIX MPEAOCTABISIET BO3MOKHOCTh COOMPATh HHPOPMAIINIO Y Pa3IMYHBIX YCTPOMCTB
no npotokody ModBus Bo Bcex pexkumax. Takxke MoayleM peanu3yroTcs (YHKIUH TOPU30HTAIBLHOTO
pe3epBUPOBAHUS, 4 UMEHHO COBMECTHOM pabOThI C yIaIEHHOW CTaHIIMEH dTOTO-Ke YpoBHsA. B TO ke Bpems
MOJIyJIb MPOTOKOJIA MO3BOJIAET cOPMUPOBATh U BbIAATh JaHHBIE MO MpoTokoly ModBus B pasnmuuHbIX
peKHUMax u uyepe3 HHTepeichl, o Iep)KHBACMbIE MOTYJISIMU TIOJICUCTEMBI « T paHCTIOPTEHIY.
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1. O01ee onmucanue nporokojga ModBus

[Tpotokonn ModBus/RTU mnpennonaraer onHO Beayuiee (3ampallvBaroliee) YCTPOWCTBO B JIMHHUU
(master), KOTOpoe MOXKET TepefaBaTh KOMaH bl OJTHOMY WJIM HECKOJBKUM BEOMBIM YCTpoMHCTBaM (slave),
oOpamasicb K HUM II0 YHUKaJIbHOMY B JMHUHM ajapecy. CHHTakCHUC KOMAaH]| HPOTOKOJIA I103BOJISET
anpecoBath 247 yCTpOMCTB Ha OJHOW JMHUU CBsi3u craHjapTa RS-485 (pexe RS-422 unum RS-232). B
ciyyae ¢ pexxumoM TCP azapecanus UCKIIOYEHA M3 IMPOTOKOJIA, TMOCKOJBKY BBIIOJHIETCS Ha YpOBHE
TCP/IP creka.

NunnmatuBa mpoBeneHUs oOMEHa BCErJa MCXOIUT OT BEAYIIETO YCTpoiicTBa. Bemombie ycTpoiicTBa
IPOCIYUIMBAIOT JUHUIO CBSA3U. MacTtep nmofaért 3ampoc (IOChUIKa, MOCIEA0BAaTeNbHOCTh OAalT) B JIMHUIO U
IIEPEXOIUT B COCTOSIHHE IMPOCIYIIMBAaHUS JMHUM CBA3M. Begomoe ycTpoOHCTBO OTBEYaeT Ha 3ampoc,
IpUIIEAMmni B ero agpec. OKOHYaHWE OTBETHOM IOCBUIKM MAacTep ONpPENENsIeT 10 BPEMEHHOMY MHTEPBaILy
MEXy OKOHYaHUEM MpHEMa Mpeapaymero 0aita n HadamoM npuéma cienyromero. Eciu 3ToT nuHTEepBa
IPEBBICUI BpeMs, HEOOXOoAuMoe JUIsl MpuéMa MoaTopa OaiiTa Ha 3aJlaHHOM CKOPOCTH Nepenadyd, MpUéM
¢peiima oTBeTa cumTaeTcs 3aBeplIEHHBIM. Dpeiimbl 3ampoca W oTBeTa Mo nporokoiry ModBus umeror
(buKcHpOBaHHBIN Qopmar.

1.1. Aapecanus

Bce onepanuu ¢ maHHBIMU TIPUBSI3aHBI K HYJIO, KQXIBIA BU TaHHBIX (PETUCTp, OUT, PETUCTP BXO/a WU
6uta Bxoaa) HaunHaroTcs ¢ agpeca 0000 u 3akaHuuBaroTcs 65535.

1.2. CtangapTHble KOAbI PyHKIUI
B nporokone ModBus M0HO BBIIEINUTH HECKOJIBKO MOJAMHOXKeCTB koMau (Tabnuna 1).

Ta6auua 1: [TogmHOXEcTBO KOMaH 1 TpoTokosia ModBus

IMogmMHOKECTBO JIluanazoH KoaoB
CrannapTHbie 1-21

PesepB st pacupeHHbIX GyHKIUNR 2264
[Tonb3oBaTenbckue 65-119

Pe3epB 1711 BHYTPEHHUX HYK/T 120-255

Monynem cOopa qaHHBIX HCTIONB3YIOTCS KoManabl 0x03 u 0x06 11t yTeHus u 3anmucu peructpos, 0x01
u 0x05 st urenust u 3anucu 6utoB, 0x02 u 0x04 1y1st uTeHUus perucTpa u OuTa BXoJia COOTBETCTBEHHO.

Monynbs mpotokona oopadaTsiBaet 3ampockl komangamu 0x03 u 0x06 11 9TEHUS U 3alKUCH PETHCTPOB,
0x01 m 0x05 muIst yTeHns ¥ 3aIKUCH OUTOB.
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2. MoayJb peaju3anuu nNpoToKoJaa

Monyns nporokona ModBus conepkut Koj peanu3aluu MpOTOKONbHOM dacth ModBus, a nMeHHO
ocobenHnocTt BapuanToB poTokosioB ModBus/TCP, ModBus/RTU u ModBus/ASCII. Moaynb npoTokoda,
COBMECTHO C BBIOPaHHBIM TPAHCIIOPTOM, AaKTMBHO MCIOJb3yeTCS MOAyJleM cOopa JaHHbBIX JAJs
OCYIIIECTBJICHUS] HEMOCPEACTBEHHBIX 3apOoCcoB. 110CKOIBKY MOy IPOTOKOJIA SIBJIIETCS aBTOHOMHBIM, TO,
UCIIOJIb3YS €r0, MOKHO CO3/1aBaTh JIOMOJIHUTEIbHbIE MOYJIN COOpa TaHHBIX MOCPEACTBOM HECTAHAAPTHBIX
¢bynkuuit pacmmpenuss ModBus pa3nuunoro o60pynoBaHus aBTOMaTH3AIMH.

2.1. API pyHKIuM HCXOASIIIUX 32NPOCOB

APl QyHKIIUM HMCXOIAIIMX 3alpocoB omepupyroT oOMeHoM Omokamu PDU, 3aBépaytsiMu B XML-
MAKETHI CO CIIEYIONIEH CTPYKTYpOM:
<prt id="sId" reqTm="reqTm" node="node" reqTry="reqTry">[pdu]</prt>

I'ne:
- prt - UMs Tera 3ampoca ¢ Ha3BaHMEM Hcrosb3yeMoro BapuaHTa mpoTokona (TCP, RTU wnum
ASCII).
« sld - wunentuukatop HCTOUHMKA 3ampoca. Vcnonb3yercss A TMOMEIEHHsT B IPOTOKOI
BBIXOJIHOTO IPOTOKOJIA.
- reqTm - Bpems 3a1poca, a IMEHHO BpeMsl, B TeUeHHE KOTOPOro 0’KUJaTh OTBETA.
« node - HOMep y351a Ha3HauUeHUs WK uaeHTupukaTop rouuta ModBus/TCP.
« reqTry - KOIMYECTBO IOMBITOK IOBTOPEHMs 3ampoca ¢ OWMOKOH B oTBeTe. TOJIBKO JUIs
BapuanToB ModBus/RTU u ModBus/ASCII.
«  pdu - HENMOCPeACTBEHHO 0JIOK IoHHUTA JaHHBIX NpoTokona (PDU) ModBus.

Pesynerupyrommii pdu 3amensier pdu 3ampoca B XML-makete, a Takke ycTaHaBIMBaeTcst aTpuoyt "err"
C KOJIOM M TEKCTOM OIIMOKH, €CIT TaKOBA UMeEJa MECTO.
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2.2. O0cayxuBaHHe 3aPOCOB 110 NPoToKoay ModBus

BxozaHas yacTh 00CIIyKHUBaHUS 3alIpOCOB K MOJYJIIO IIPOTOKOJIA OCYIIECTBIISICT MPOBEPKY U 00PabOTKY
3aIIpOCOB MTOCPEICTBOM OOBEKTOB Y3JIOB, MPEAYCMOTPEHHBIX MonyineM (puc.l). dakTudecku peannsyercs
MEXaHU3M, TO3BOJIAIONMA BBINONHATE cucteMoir OpenSCADA ponb cepBepa ModBus/TCP  wnun
noxunHéHHoro ycrpoiictBa ModBus/RTU u ModBus/ASCII. Takum oOpazom cuctema OpenSCADA
MOJIy4aeT BO3MOXHOCTb UCIOJIBb30BATHCS B POJIH JIH0O0Oro yuyacTHuKa ceteit ModBus.
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Puc.1. Bxnangka nepeuns y3/10B 00CTyKMBaHUS BXOSIIUX 3aIIPOCOB MPOTOKOJA.

VY3en npoTokolia SKBUBAICHTEH (PU3NUIECKOMY Y311y ycTpoiicTBa cetu ModBus. Y3en mpoTtokona MoxkeT
paboTath B TPEX peKUMAaX:

+ "Jlaunbie" - pexuM oTpaxkeHus qaHHbIX cucteMbl OpenSCADA Ha MaccHBBI PErHCTPOB U OMTOB
ModBus ¢ nepenadeii Ux 1Mo 3anpocy KIMEHTCKOTO y3Jia WIH MacTepa.
« "Ulmo3 y3ma" - pexum mnepeHanpaBieHus (ILT030BaHHUs) 3allpOCOB K Y311y B JIPYrod ceTu
ModBus uepe3 gaHHBbI y3ed.
« "llImo3 cetn" - peXUM TEPEHANPABICHHSI 3alPOCOB K JII0OOOMY y3i1y B Apyryio cetb ModBus,
(haKkTHUECKH BBIMIOJHSS MHTET a0 HeCKOIbKuX ceteit ModBus B onny.

[TockonbKy y37I0B HPOTOKOJIA MOXET OBITh CO3aHO MHOXECTBO, TO IIOJY4aeTcs, 4TO Ha OJHOM
uHTepdeiice, T.e. B 0JHON ceTH, ofHa cTaHuusg Ha ocHoBe OpenSCADA MoxeT nmpo3padyHo MpeICTaBIsATh
HECKOJIBKO y37I0B ceTd ModBus ¢ pa3nuyHbIMU TaHHBIMH.

Paccmotpum ocobeHHOCTH KOH(MUTYpaIiK y371a MPOTOKOJIA B Pa3IMUHbIX PEKUMaX.
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Pesxxum y3s1a mporokoJia «J{aHHbIe»

Pesxxum ncnonb3yercst Ui oTpaxeHus naHHbIX cucteMbl OpenSCADA Ha MacCUBBI PETUCTPOB U OUTOB
ModBus. O6m1as koHGuUrypanus y3ia oCylmecTBIsIeTCS BO BKIaAKe «Y3em» (puc.2) napamerpamu:

+ CocrosiHue y3na, a MMEHHO: cTaTyc, «Bkimouen» u ums bJl, coneprkarueil kondurypauuto.

«  HWpentuduxarop, UMsi ¥ ONMCAHUE y3Ta.

+ CocrosiHME, B KOTOPOE NEPEBOIUTH y3€Il IpH 3arpy3ke: «Briouen».

« Anpec y3na cetu ModBus ot 1 o 247.

« Bxopmsmuii TpaHCIOpT, K CETM KOTOPOIO OTHOCUTCS y3eld. BeiOuMpaercss U3 mepeuHs BXOAHBIX
TpaHcroptoB noxacuctemsl «Tpancnoptel» OpenSCADA. Vka3aHue B KadecTBe TpaHCIOpTa
cuMBoja "*" nmemaer MaHHBIA y3eN y4acTHUKOM Jito0oi cetn ModBus ¢ o0paboTkoii 3ampocoB OT
100010 TpaHCIopTa.

 BapuanT npotokona ModBus, 3anpockl B KOTOpOM JobkeH o0pabaThIBaTh y3ed U3 crucka: Bee,
RTU, ASCII, TCP/IP.

+ BpiOop pexxuMa, B JTaHHOM cIydae 3TOT peXuM «JlaHHBIE».

« Ilepnon oGcuéra maHHBIX B CEKyHAaX. YKa3bIBaeT MEPUOJUYHOCTH 00pabOTKH (HOpMUPYEMBIX
JUIS 3alpOCOB JIaHHBIX, @ UMEHHO Tabmuibl naHHbIX ModBus, nmporpaMmel oOcuéra JaHHBIX U
oOciry>kuBaHue cChUIOK Ha aHHbie OpenSCADA.

VY310M B 3TOM pekuMe 00pabaThIBaIOTCS CIEAYIONINE CTaHJapTHBIE KOMaH bl TpoTokona ModBus:
+ 0l - urenue rpynisl OUTOB;

+ (3 - yTeHuE TPYIIbI PETUCTPOB;

+ (05 - ycTaHOBKa OJJHOTO OHTA;

+ 006 - ycTaHOBKA OJHOTO PETUCTPA.
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Puc.2. Bxinagka «Y3em» cTpaHuilbl KOHQUTYpAIMK y371a IPOTOKOJIA B pekuMe «JlaHHbIeY.
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Hns dbopmupoBanust Tabmuipl oTpakeHus AaHHbIX ceth ModBus, a MMeHHO perucTpoB U OUTOB
npexycMmarpuBaercs Bkianka "Jlannaeie” (puc.3). Brnagka "Jlanneie" comepXuT TaOMUIly MapamMeTpoB U
nmporpamMmy 0OpaOOTKH MapaMeTpPOB C YKa3aHHBIM SI3BIKOM MPOTPAMMHUPOBAHHS JTOCTYITHBIM B CHCTEME
OpenSCADA. Tabnuua coaep XUt napamerpbl CO CBOMCTBAMHU:

+ Id - unenTudukarop mapameTpa. SABisieTcs KIOYCBBIM s GOPMHUPOBAHUS TAOIUI] PETHCTPOB U
outoB ModBus. Jlns yka3aHus TOro, 4To JaHHBIA MapaMeTp sBisercs peructpom ModBus,
HeoOxoaumo uaeHtudukatop 3anucars B Buae "R[N]w", rae N - gucino Homepa peructpa ot 0 g0
65535, a w - HeoOs3aTeNbHBIN CUMBOJI, YKa3bIBAIONIUH HA BO3MOXXHOCTh YCTAHOBKH €TO 3alPpOCOM
ModBus, wnanpumep: R23, R456, R239w. [ns ykazanus Outa ModBus Heobxoanmo
unentudukatop 3amucarh B Buae "C[N]w", rme N - uncno Homepa 6muta ot 0 mo 65535, a w -
HeoOs3aTeNbHBI CUMBOJ, YKa3bIBAIOUIMI Ha BO3MOXKHOCTh yCTaHOBKHM ero 3ampocoM ModBus,
Harpumep: C437, CO, C39w. Bce ocranbHble MapameTpbl, HE IOMABIIAE IO/ BbIIICYKa3aHHbBIC
MIpaBuJIa, SIBISIOTCS BHYTPEHHUMH U UCTOJIB3YIOTCS JJISl Pa3IMYHBIX TPOMEKYTOUHBIX BBIYUCICHUIA,
00paboTKH U MPeoOpa30OBaHMUS.

«  Uwmsa - ms mapaMeTpa, UCTIOB3YETCS 711 UMEHOBAHUS CBA3H.

« Tun - Tun napamerpa u3 cnucka: "Bemectsennsii”, "Lensiit", "Jlornueckuit" u "Crpoka". s
peructpoB u OutoB ModBus wumeer cwmbicn ycranaBnuBath 'Llenwni" u "Jlormdyeckuid" THm
COOTBETCTBEHHO.

+ Césasv - lIpusHak TOro, 4TO JAHHBIA MapaMeTp JODKEH CBSI3BIBATHCS C aTpUOYTOM MapaMmerpa
noacuctembl "COop nmaHHBIX". YKa3zaHHbIE 3TUM (Iarom CBsI3W YCTAaHABIMBAIOTCS BO BKIIAJKE
"Cpszu".

+ 3uauenue - IcxoqHoe WK TEKyIlee, €ClIU y3ell BKIIIOUEH, 3HaU€HHEe TapaMeTpa.

B Tabmuiie no ymMoT4aHUIO ONMpPEAESIFOTCSI HECKOIBKO MTapaMeTpOB CIEIUaIbHOTO 3HAUCHHS
- f frq - vacTora BeIYHCICHUS TaOIHIIBI TPOTPAMMON;
- f start - IpU3HAK EPBOTO UCIOJHEHMS, 3aITyCKa, TIPOrPaMMBI.
« [ stop - IpU3HAK MOCIIEAHETO UCTIOJIHEHHSI, OCTAaHOBA, IIPOTPAMMBI.
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ENCHHBIA BBIYWC NAT] Rd+=1:

¥ CHop aambix o Cd =104
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s |

R1 Pernctp 1 Llensii v 33
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Puc.3. Bxnanka «/lanHble» cTpaHUIbl KOHQUTYpalKy y3jia MpoTOKoJa B peskume «JlaHHbIey.

I[J'I?I YKa3aHHBIX B Ka4CCTBC CBsI3EH napamMeTpoB MOXKXHO YCTAHOBUTL CBA3H TOJIBKO IJIA BBIKIIIOYCHHOT'O
y3J1a IpOTOKoJIa BO BKIajake «CBs3m» (puc.4).
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-+ QT OpenSCADA KoH(HrypaTop

ann

Penaktwpoeanwe  Bun  MNomows QTStarer

Hma

=

=

{i S50
% Cokethl
= MocnenoeaTenbHBIA MHTEPE
=} BrogHod ToasciopT:
Test ModBus

[=} BrixogHoi TDAHCIopT. |21f

Exlar
w0 TpaHcnopTHEle NROTOKOALI
HTTP-peannaayma
CobCcTEEHHBIA NPOTOKON C 1k

= ModBus T

test
gate
ﬂ CHop L aHHbIx
= Mogyns:
TpaHcnopTepR WCTOMHWEK
= MocBus
testTCP

testRTU &
DCOMN knweHT hd

HE oD

883000 =xX Ll 200 @8
o

[ ] [ Yaen | JaHHble I CeA3an |

¥aen: fest

Pervctp 1: [Lﬂgi:Lgu.expariment.Fﬂ.uar |v]

Bur & [Bbchc:abc.Anast1m2noda.KLu1.st_opan |v]

Puc.4. Bxiagka «CBs3u» CTpaHUIbl KOH(DUTYpaIK y371a IPOTOKOJIa B pexkume «J{aHHbIey.

g
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Pexum y3na nporokoJia «Iliaro3 y3na»

Pex

UM UCIIOJNIB3yeTCs sl poOpoca 3ampocoB K OTIACIBHOMY YCTPOHMCTBY B Apyroit cetn ModBus B

cetb ModBus, it kotopod ckoHuUrypupoBaH AaHHBIA y3en. OOmas KoHpUTyparus —y3ia
OCYIIECTBIISIETCS BO BKIIAJIKE «Y3em» (pUC.5) mapameTpamu:

« CocrosiHue y371a, a UMEHHO: cTaTyc, « Bkimouen» u ums b1, conepkareii konpurypanuto.

- Wnentuduxartop, UMs U onucaHue y3na.

+ CocrosiHHe, B KOTOPOE NEPEBOIUTH Y3€II MpH 3arpy3ke: « Bximoueny.

« Anpec y3na cetu ModBus ot 1 10 247.

+  Bxomsmuii TpaHCIOpPT, K CETH KOTOPOI'O OTHOCUTCS y3eld. BriOupaercss U3 mepeuHs BXOAHBIX
TpancnoptoB mojcucteMbl «Tpancmopter»y OpenSCADA. VYkazanwe B KadecTBe TpaHCIOPTa
cuMBOJIa "*" nenaer JaHHBIA y3esl ydacTHMKOM Jr000# ceth ModBus ¢ 06paboTkoii 3ampocoB oT
J000T0 TpaHCIIOpTA.

« BapwuanTt npotokona ModBus 3ampockl B KOTopoM A0JKeH 00pabdaThIBaTh y3en U3 crucka: Bee,
RTU, ASCII, TCP/IP.

+  BwiOop pexuma, B JaHHOM citydae 3TOT pexxuM «I11mro3 y3may.

« TpaHcnopT, B KOTOpBIA IEpPEHANpPABIATH 3alMpOC, U3 MEPEeYHs HCXOJIANIMX TPAHCHIOPTOB
noacuctemsl « TpaHcnopThI.

+ IIporokon B KOTOpOM IepeHanpasisaTh 3aIpoc.

« Anpec y3na cetu ModBus, ot 1 10 247, B KOTOpYIO TIepeHANPaBIISETCs 3ampoc.

Tann  Penaktuporanwe  Bun  Nowows QT Starter
83000 ="% 1kl 200 9@
ez ) Y3en: gate
Test ModBus
£l Buixoguoi TpascopT: m
Exlar
[} (@ TPaHCNOPTHbIE NPOTOKONI — CocToOAHWE B
HTTP-peanuaauus Cratyc. Bxmoued.3anpocos 0.
CoSCTEEHHBIR NPOTOKDN CW—
=) MocBus Brniouen: i
test B [ |vl
gate
= J CEOp LaHHbIx — Kendury pauwa
= Mogyns: ID: gate
TpaHcnopTep WCTOUYHK )
= ModBus Vms: [
testTCP Qnucadne:
testRTU
DCOMN EnvedT
SHNMP gnuenT
BnovHbIA BBIM WG TUTEND
R COOp A AHHBIX CHCT]
Seykoead kapTa Brmiouars: [ |
Hornuacmﬁypoa.auh Cmre
Breiywcnarens Ha java n [~}
CHop AaHHblx Skemeans Bxoi AIWiA Tpasc nopT: [Socksts.hastl‘u‘lodaus |vl
Diamond nnaTel cEopa s
Eufinvorexa wabnonoa:
| Apxuesl Paxim:
@ Cneumansiele E TpaHcnopt: [Sar'ﬂl.exhr |vl
A Nonbaceatensckne MHTEp
G-l ¥npaenedne Modynamn - — B npotokon:
v owpeey [ |2 -
{® Loop S5L @ - @
[ [«
eren

Puc.5. Bxnagka «Y3em» cTpaHuisl KOHQUTypalnuu y3ia IpoTokoia B pexxume «l1lmo3 y3may.
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Pexum y3na nporokoJia «Iliaro3 cetw»

PesxxuM ncnonb3yercs Ui MpoOpoca 3ampocoB CETH LEIUKOM B pyryto cetb ModBus u3 cetn ModBus
JUIST KOTOpPOW CKOH(UTYpUpPOBAH MaHHBIA y3el mpoTokosna. OOmas koHpurypamws y3iaa MpOTOKOJA
OCYILECTBIISICTCS BO BKJIAKE «Y3em» (pHc.6) mapameTpamu:
CocrosiHue y371a, a UMEHHO: cTatyc, «Bkimouen» u umst bBJl, conepskareii konpurypanuto.
WnenTudukarop, UMs U ONUCaHUE y37a.

CocrosiHue, B KOTOPOE IIEPEBOIUTD y3€ll IPU 3arpy3ke: « Bkiroden».

Bxogsmuii TpaHCTIOPT CETH, W3 KOTOPOH MpOOpachIBalOTCS 3ampochl. BeiOupaeTcs u3 mepeyHs
BXOJIHBIX TpaHCHOpPTOB nozcucteMsl « ITpancniopter» OpenSCADA.
Bapuant nportokona ModBus, 3ampocsl B KOTOpOM JI0JDKeH 00pabaThIBaTh y3eiI U3 cimcka: Bee,
RTU, ASCII, TCP/IP.
Br160p pexuma, B JaHHOM citydae 3ToT pexxuM «11lmto3 cetny.
TpaHcnopT cetu, B KOTOPYIO NEPEHANpPABIATH 3alpOC, U3 NEPEYHS HCXOIALIMX TPAHCIIOPTOB
nozacuctemsl « TpaHcOpPTHI».

IIpoTOKOII B KOTOPOM IEPEHAIIPABIIATH 3aIIPOC.

Pain

Penaktvposadwe  Bua  Momols

|Mun

[+]

=

Eubnuotexa wabnoHos:
| Apxunesl

=} Brixoguoi ToaNcnopr:

TpaHCNOPTHEIE NPOTOKO B
HTTP-peannzauna

CoGCTREHHBIA NPOTOKON C W
ModBus

CHop L aHHbIx
Mogyne:

Bl

®H-F-B-E-E-E-E-E

{3 Cneuvansubie
[J Nonbacearensckwe MHTER

@9 Ynpapnenwe MD..I].'\".I'IH?? L

Test ModBus

Exlar

test
gate

TpaHCNopTER MCTOHH K
ModBus

testTCP

testRTU

DCOM knnedT

SMMP knweHT
ENouYHBIA BEIYWC IUTENE
R CEop LaHHBIX CKCT
3eyKORAA KapTa
Norndeck il y poBeHb
Belywc nuTens Ha java n
CEop oaHHbiX Semens
Diamond nnaTel cGopa

QTStartar

880V0U=x L4l |EB00 2@

¥sen:gate

¥aen

— CocToRHWe

Cratyc: OTemioven.
Brnouen: ||
[ ]

— KoHg ury pauwa

ID: gate

Wna: [

Onwcadme:

Brkmouare: | |

Bxon AWWid TpaHsnopT: [ Soc kets testModBus

roroon

B TpaHcnopt: [ Serialexhr

[

Puc.6. Brimanka «Y3em» ctpanuibl KOHPUTypamuu y3ia npoTtokosa B pexxume «11mro3 cetny.

Mogaynu <ModBus> nogcuctemsl “Coop gaHHbIX” 1 NOACUCTEMBI « TPaHCNOPTHbLIE NPOTOKOMbI»

264



2.3 Otuét 3anpocoB ModBus

JUis  BO3MOXKHOCTM ~ KOHTPOJISI 32 KOPPEKTHOCTBIO  OCYIIECTBIICHHSI  3allpOCOB  Pa3IMYHBIMH
KOMITOHGHTAMH MOJYJIEM TIPEJIOCTABISACTCS BO3MOXKHOCTh BKIIFOUCHHS OTYETA 3alpPOCOB, MPOXOISIIHX
yepe3 MOAYJb NpoTokosa. OTYET BKIIIOYAETCS YKAa3aHHWEM HE HYJIEBOTO KOJMYECTBA 3alHCEdl BO BKIAJE
«OT4€T» CTpaHUIIBI MOYJISl TPOTOKOJA (pHUC.7).

++ QT OpenSCADA KoHurypaTop =3 >
©ann  Pepaktwpoeadwe  Bun  MNowmows  QTStErter

880U RXx 1al 200 @0

Hma B
| Moayns: ModBus
g TpaHcnopTsl
= i TPancnopTHbIE NpoTOKE [ ERERT | Vanu! ] OTuaT l
HTTP-peannaauna ]
CocTEEHHBIA NPoTOKO) Paamep oruéra: [1,:0 H
) {ModBus =
test OTYET:
gate Wed Apr 15 17:56:18 2008 RTU: testRTU' --= 1({Serialexkar)
- | CBop Lauubix Zanpoc -= 01 02000000086 85c9
El- Mogyns: OTeeT-= 01 02 0a 03 e8 00 21 00 00 00 Ca 00 5d aa 44
TpaHcnopTep ueToYy
[El- ModBus Wed Apr 15 17:56:18 2008 RTU: Serialtest{) --= 1
testTCP Sanpoc -= 01 0300000006 85c9
testRTL OTeeT-= 01 03 0a 0328 00 21 000000 Oa 00 5daa 44
DCOMN knvedT
SMMP knueHT Wed Apr 15 17:56:18 2008 RTU: testRTU' --= 1({Serialexkar)
BNOYHBIA BBIYIAC KT Zanpoc -= 01 01 0003 00 06 4c 08
R CEOp LaHHbIX O OTeeT-= 01 01 01 Ob 10 4
3BpYKOBAA KapTa
Noruieckni y poeey Wed Apr 15 17:86:18 2009 RTU: Serialtest{) --= 1
Brlvwcnurens Ha jay Banpoc -= 01 0100 020006 4c 08
COop AaHHbIx Sieme OTEET -= 01 01 01 Ob 10 4f
Diamond nnatel cGo
Gubnuotexa wabnoHos Wed Apr 15 17:56:17 2009 RTU: testRTU' --= 1(Serialexkar)
[ ] Apxuesl Sanpoc -= 010300000005 85c9
4 Creuwansueie OTeeT-> 01 02 0a 03 &8 00 21 00 00 00 Ca 00 5c 6b 84
I!] Mons20EaTENbCKME M1
&y YnpaeneHns MOLY NAMI Wed Apr 15 17:56:17 2009 RTU: Sarialtest() —-= 1
& Loop 3anpoc - 01 03 00 00 00 05 85 9
- pa— e
@ Loop S5L - OTeeT-> 01 02 0a 02 &8 00 21 00 00 00 Ca 00 5 Bb 84 E
& PLXB Ed
o

Puc.7. Bknana «OT4€1» cTpaHUIbl MOYJIS IPOTOKOJIA.
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3. MoayJb coopa JaHHBIX

Monyns cOopa JaHHBIX MPEIOCTABISIET BO3MOKHOCTH OMPOCA M 3alUCH PETUCTPOB M OMTOB yCTPOWCTB
nocpencteoM pesxkuma npotokosioB TCP, RTU, ASCII u komana 3anpoca 0x01 - 0x06.

3.1. KonTpoJsiep 1aHHBIX

Jia noGasiieHus ucrouHuka AaHHbIX ModBus co3paércs u koHQUrypHUpyeTCsl KOHTPOJUIEP B CUCTEME
OpenSCADA. Ilpumep BkIaJAK1 KOHPUTypalMu KOHTPOJUIEpa JaHHOTO TUIA N300paskeH Ha puc.S8.

I,.. 0 OpenSCADA QTCT: Jemo ctaHuMaA

#afin  Pepaktnporanne Bua  MNomowe  QTStarter
88000 %% d

I - AN
|I."Ir.u|

=] a ,D,euo cTaHUMA

=4

QL @

KoHmponnep: testTCFP

h Baskl paHHex KoHTponnep NapameTps
= ﬁ_) BIOMNACHOCTE
} TpaHcnopTsl ~ CocToAHNE
[Fl-- [ TpaHenopTHLE NpoTokonL
=] J CHop BaHHBx
=l Modyne:
[#] Wnws neTouHAKSE QaHI E T @
dE"-'S Janywen: [
Com

Cratye: 3JanyweH. Beizoe ¢ neprogom 1 . Bpewa chopa ganHex 0.328 me. Mpoyqvtado 10[(0)
perncTpoe, 2{0) Gutoe. 3ammcado 0 pervctpoe, 0 Gutoe. Owwbok coeguHeHkA O, sanpoca 0.

testRTU

-]

BNOYHBIA EHYHCANTEND

Bl koHTponnepa: ["."
DCON knnenT
SNMP knuedTt ~ Kandhurypanna
Ofopynoeanne ICP DA D! testTCP

R CHop BaHHBX cHe” Hmn:

& HE-B-E-EE2E

(4] €10

3rykoEaA kapTa OnncaHne:
NMorvueckni yposeHs
BriuncAnTENE Ha java |
Chop naHHwx Siemens
Diarmond nnate copa
[+ BuSnuomera wabmoHos:
| Apxned
=] @ CneunansHue Benwuate: V]
3| Nonsssearenscine nnteps 3anyekate: | |
€% ¥npaeneHne mogynamn
Loop Pesepevporanne: | BumknwueHo
3 Loop SSL
PLC

MpeanoyTEHNE WCNOMHEHWA: [<Elunnw|ﬁ YPOBEHB > |v]

TaBnuua napaMmeTpoe: [I‘u'lodElusF'rm_testTCF'

MNaHWpoEaHWE BERYHENEHWA: ['1

YpoEeHs NpUOpPWTETE 3anaun chopa paHHw: _E
Modbus npeTokon: | TCRIP -

Agpec TpaHenopTa: [Snnket.testM:HElus |v]

OEbe fMHATE DPArMEHTE LaHHBIX: E‘

[ ]

fDemoStation/sub_DAQImod_ModBusicntr_testT CP/%2fcntri2 fst%2 fstatus

Puc.8. Bkiagka koHpUTYparmm KOHTposuiepa.

C IIOMOILBIO ATOM BKJIAJIKH MOYKHO YCTaHOBUTL:

._.,
E KD

+ CocrosHne KoHTposuiepa, a umeHHo: Cratyc, «Bximoueny», 3amymien» u umsa bJl, conepxkarieit

KOH(UTyparuio.

«  Wpentuduxarop, UMs U OIUCAHUE KOHTPOJLIEPA.

« CocrosiHHE, B KOTOPOE MEPEBOIUTH KOHTPOJUIEP MpH 3arpy3ke: « Bximouen» u «3amyiieny.

+  Pexum TOPHU30OHTAJILHOTO PE3CPBUPOBAHUSA U ITPECATIOYTCHHUEC UCITIOJIHCHUS JAHHOTO KOHTPOJUICPA.
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+  HWwms Tabnuisl A7 XpaHeHUs] KOHPUTypaluy napaMeTpoB KOHTpOJIepa.

- Ilepuon u npuopuTeT 3a71auu cOopa TaHHBIX.

« ModBus npotoko:n, ucnonszyemsiii ans onpoca ¢uznyeckoro ycrpoiicrsa (TCP/IP, RTU umm
ASCII).

« Ajpec UCXOIAIIET0 TPAHCIOPTA U3 CHUCKAa CKOH(UIYPUPOBAHHBIX UCXOJAIIMX TPAHCIOPTOB B
noacucteme « Tpancnopte»y OpenSCADA.

« ModBus y3en na3znauenus. B ciydae ¢ mporokoamu RTU u ASCII — 3TO MHAUBHIYaTbHBIHA
aapec pusnyeckoro ycrporictsa, a mpu TCP/IP — uaenTudukatop e IMHUIIBL.

- OObenunenue ¢parmeHToB peructpoB. Crannapthele pyHkimu 01-04 MO3BONAIOT 3aNpPOCUTH
Cpa3y HECKOJbKO CMEXKHBIX pErucTpoB wuiaum OutoB. Takas crpareruss 9acto IO3BOJIET
OonTUMU3HNPOBaTh Tpaduk. OJHAKO HYXKHBIE PETUCTPHI HE BCEr/la PACIONOKEHBI CMEXHO IPYr K
ApyTy, JaHHAs OMIUS MO3BOJsieT coOuparh X B Omoku 1o 100 permcrpoB mmm 1600 6urtos. K
YCTAaHOBKE JAHHOIO MapaMeTrpa HYXHO MOIXOJIUTh C OCTOPOXKHOCTBIO, IIOCKOJIBKY HE BCE
YCTPONCTBA MOJACPKUBAIOT JOCTYII K PETUCTPAM MEXAY (parMeHTaMHu.

- Bpewms oxuaHus coeilMHEHUS! B MUJUTUCEKYHIaX. Y Ka3bIBAaeT MPOMEKYTOK BPEMEHH, B TE€UCHHE
KOTOpOTr'0 OXHJaTh OTBETA. B ciyyae yka3aHus HyJI€BOIO 3HaUEHUS UCIIOJIb3YETCS BPEMs 0XKMIAHUS
10 YMOJTYaHUIO B TPAHCTIOPTE.

+ Bpems BoccTaHOBIEHHUSI COEIMHEHHS B CEKYHAAX. YKa3blBA€T NPOMEKYTOK BpPEMEHH IIO
HCTEUYEHUI0 KOTOPOr0 OCYIIECTBIIATH IIOBTOPHYIO IIONBITKY 3alpoca K pPaHEe HEIOCTYIHOMY
YCTPOMCTBY.

 IlomeiTok 3ampoca mist npotokosnoB RTU u ASCII. Vka3piBaeT Ha KOJMYECTBO MOMBITOK
MOBTOPEHMSI 3aIpoca B ClIyyae MOJyUYEHHs HETIOJIHOTO WIH MOBPEXKAEHHOTIO OTBETA.
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3.2. [TapameTpsbl

Mouyib cOopa JaHHBIX TPEOCTABISET TOIBKO OJIUH TUI TapaMeTpoB - “Crangapt’. JOMOIHUTEIEHBIM
KOH(QUTYpallMOHHBIM TIOJIEM MapamMeTpa JaHHOro Moxyis (puc.9) saBisercs nepeueHb oOpabaThIBaeMbIX
atpubytoB(peructpoB  ModBus). ATpuOyT B 3TOM MEpeyHE 3amUCHIBACTCA CIEAYIOIIUM 00pa3oM:
<dt>:<numb>:<wr>:<id>:<name>.

I'ne:

dt - ModBus tun nanseix (R-perucrp, C-6ur, Rl-peructp Bxona, CI-6ut Bxona). R u RI moryr
ObITh pacupensl cyppukcamu: 12-Intl6, 14-Int32, f-Float, b5-Bit5.

numb - HOMep peructpa wiaum O6ura ModBus ycrpoiicTBa (mecsATHYHBIA, BOCBMEPHUYHBIA HIIH
MIECTHAAIATCPUYHBIN ),

Wr - peXXHUM YTEHHSI-3aM1CH (r-4YTeHHe, W-3aIlUCh, TW-UTEHHUE U 3aITUCh);

id - npeatudukarop atpudyra OpenSCADA;

name - ums arpudyra OpenSCADA.

«.| OT OpenSCADA KoHgMrypaTop

Pain  Pepaktwpopadwe Bun  [MNowmows QTStarker
=% LSO 2
8 8000 ==X L& P R
ma B
| Mapametp: test
g SsL
fg Coxero i Mapametp l ATpWEY ThI | ApxuvEALKMA ]
[ NocnegoraTenbHbIR WH]
= BxogHoi TpaHciopT| — CoCTOAHKWE
Test ModBus Tun: std
=} BuixogHoi TDaHC oy
Exlar Brnouen: [
[} G TPaHcnopTHbIE NPOTOKG — KoHthury pauua
HTTP-peanvzaumag
ID: test
CobcTEEHHBIR NROTOKOT
=) ModBus EER [
test )
2nucaHue:
= J CHOp A AHHbIX
= Mogyae:
TpaHcnopTép ncToY
= ModBus
- testRTU L
test
Unidrive Brnouats: [+
DCON ENWeHT MepedeHb aTpudyTos:
SMMP kanent R:0:rireg0:PervcTp O
BRouHbIR BEIMWC UT R:1:rregl:PervcTp 1
¥ Coop aaukbix c R:3:rw:reg3:PervcTp 3
Seykoeas kapra R:4:rregd:PercTp 4 g
ﬂorwuscml?lypoaa% P NPT Y
==

Puc.9. Briragka koHbUTYpamnuu mapamerpa.
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B cooTBeTcTBHM € yKa3aHHBIM CIIMCKOM aTpPUOYTOB BBINOJHSETCS OHNPOC M CO3JaHUE aTPHOYTOB
napamerpa (puc.10).

.. QT OpenSCADA KoWgwryparop  _@Ex

®ain  Pepaktupoeadue Bl

Momows  QTStartar

883000
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MocnenoeaTenbHbIA KH
=1 BxogHol ToadcmopT
Test ModBus
[} BrixogHoi Toadenoy
Exlar
TpaHCNopTHBIE NEOTOKE
HTTP-peannzauma
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Puc.10. Bxnagka arpubyToB mapameTpa.
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Moayas nmoacucreMsl “Coop gaHubix” <DCON>
Mooyrw:  DCON

Umsa: DCON xnueHT

Tun: DAQ

Ucmounux: dag DCON.so

Bepcusa: 0.3.2

Aemop: Anwma3z Kapumos

[Ipenocrasiser peanuzanuto kauenta DCON-npotokona. [Tognepxusaer [-7000
DCON nporoxkost.

Jluyenszus: GPL

Onucanue:

DCON — npotokon cemeiicTB koHTpoiuiepoB ADAM (http://www.advantech.com/, http://ipc2u.ru/ ), ICP
DAS (http://www.icpdas.com/, http://ipc2u.ru/ ), RealLab (http:/www.RLDA.ruw/ ) ¥ mOJ0OHBIX.
Hcnonp3yeT uis epeauyl JaHHBIX [OCIIeI0BaTeIbHbIC JIMHUU CBsi3u RS-485.

JlaHHBIN MOJTYJIb MPEIOCTABIISIET BO3MOXHOCTH BBOJIa-BhIBOA HH(DOPMAIIHH C PA3IMYHBIX YCTPOUCTB 110
npotokosry DCON. Taxxe MoyneM peanu3yrorcs QyHKIMM FOPU30HTAILHOTO PE3EPBUPOBAHMS, 3 UMEHHO
COBMECTHOHM paboTHI C yaIEHHON CTAaHLIUEH 3TOr0-)Ke YPOBHSI.

1. O01mee onmucanue nporokoja DCON

[Iporoxon DCON mpenmnosiaraeT oAHO BeAyllee (3ampalivBarollee) YCTPOHCTBO B JIMHUM (master),
KOTOpPOE MOXET IepelaBaThb KOMAaHIbl OJHOMY WJIM HECKOJBKMM BEIOMBIM YycTpoiicTBam (slave),
oOpaiiasch K HMM II0 YHUKaJIbHOMY B JIMHUM ajpecy. CHHTakCHC KOMaHJ HpPOTOKOJa I03BOJISIET
aJpecoBath 255 yCTpONCTB HA OJHOM JIMHUU CBsI3M cTaHAapTa RS-485.

NuunmatuBa npoBeAeHUs: oOMEHa BCErja MCXOIUT OT BEAYIIEro ycTpoiictBa. Bemomeie yctpoiicTBa
MPOCITYIIMBAIOT JIMHUIO CBSI3U. MacTtep moaaér 3ampoc (IOChUIKa, MMOCIIE0BATEIbHOCTh 0aiiT) B JTMHUIO U
NEPEXOUT B COCTOSHHME NPOCIYIIMBAHWS JMHUM CBs3U. Benomoe ycTpolCTBO OTBEYAaeT Ha 3ampoc,
IIPUILEIINI B €ro ajapec.
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2. MoayJanb

JlaHHBINH MOIYJH MPEIOCTaBIsAET BO3MOXKHOCTh MPO3PAYHOrO OMpOCca U 3alKCH MOPTOB BBO/A-BHIBOJIA
ycTtpoiictB, coBMmectumbix ¢ ICP DAS 1-7000. Ha Bxmagkax nHactpoek wmoxyins DCON  BBomsTCs
HEOOXOJMMbIE HACTPONKH, a Ha BKIAJKaX aTpuOyTOB TMOSBISIOTCS COOTBETCTBYIONIME 33JaHHBIM

rapamMeTpaM IMepeMEHHbIE BBOIa-BbIBOIA.

2.1. KonTpoJuiep JaHHBIX

Jns no6aenenus ucrounnka gaHHeIXx DCON co3maércst 1 KOHPUTYpHpYeTCs KOHTPOJJIEp B CHCTEME
OpenSCADA. [Ipumep BkIIaAKu KOHPUTYpaLlUKd KOHTPOJIEpAa JaHHOTO TUIA M300pakeH Ha puc.l.

£ O Conflgurator of OpenSCADA: [leM0O CTaHUMWA

dalin  PepaktvpoeaHwe  Bupg  Nomows  QTStarter

=

|l-'1rum
= 6 Demo cTaHumA

-
“aa Basel paHHLL KoHTponnep MapameTpsl

880COCO X L&l 200

22

KoHmponnep: test

(i, BesonacrocTe
i TpaHcropTel — CocToAHme

[ TpaHCNOPTHEIE NPOTOROMG]

CTETYC. BoiknwoueH.
= J CHop LaHHbE

Bl Modyns: BrnoueH: ||
LLINK3 MCTOMHWEDE 08H i
ModBus Janyuer: ||
=} DCON knueHT BJl koHTponnepa: [*.* |v]
test

SHMP knveHT — KoHurypawma
BNOYHLIA B BIMMCIATENE

IC:
R CBop paHHbIX chcT —

IBYKOBEA KapTa Ams:

Nomueckiil ypo EeHs

. OnKcaHWe:
BblYMCNUTENL Ha javar

Chop gaHHe!x Siemens
Diamond nnaTtel cbopa |
bBudnuomexa WadnoHos:

[ ] Apxuebl

4 CneupansHsie

BEHBEEBE

®H-E-3

I!I MNonb3oEaTENLCHME MHTERT

BrnodaTh:
€Y YNpasneHue Mogyn A D

=% Loop Janyckate: [ |
3 Loop 551 PesepBrpoBaHWeE: [manmquo |v]
PLXE

MpegnoyTeHre MENoNHEHWA [ﬁElulcmmﬁ YPOBEHE= |v]

Tabnvua NnapameTpos: [DCONPrm_test

Meprog chopa gaHHBIX (C); [1

|

¥PoBeHe NPHOPKUTETA 3a5aqn chopa gaHHBIX: [U

=

[II—| [Ilz] MNocnepoBaTensHEI TRAHCNOPT: [testMudE!us | v]

[ )

Fomr)

Puc.1. Briragka koH(GUTYpamuu KOHTPOJUIEpa.

C noMonibIo 3TOM BKIAAKNA MOXKHO YCTAaHOBUTH:
« CocrosiHue KOHTpoJuiepa, a wuMmeHHo: CocrosiHue,
coziepxkaIie KOHPUTYpaIuio.

«Bxarouen»,

3amyuieH»

u uma bJ]
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2.2

« Wnentuduxarop, MMs U OIUCAHNUE KOHTPOJLIEPA.

+ CocTosiHME B KOTOpPOE NEPEBOIUTH KOHTPOJLIEP IIPH 3arpy3ke: « Bxirouen» u «3amyien».

+  PexxuM ropu3oHTanbHOTO pe3epBUPOBAHUS U NIPEINOYTEHUE UCIIOJHEHUS JAHHOTO KOHTPOJUIEPA.
+  HMms Tabnuipl 1715 XpaHeHUs: KOHGUTypalyy napaMmeTpoB KOHTPOJUIEpa.

« Ilepuon u mpuopuTeT 3a7auu cOOpa TaHHBIX.

« HMmsa ucxopsiero TpaHCHOpTa IOCIENOBATENLHOTO HHTepdeiica, CKOH(QUIYpUPOBAaHHOIO B

MojyJe TpancnopTa “Serial”.

ITapameTpsl

Monyne DCON npenocTaBiisieT TOIbKO OJMH TUIl apameTpoB — “Cranaapt”’. Ha Bkiajake napaMeTpos
MOJKHO YCTaHOBUTb:

« CocrosiHMEe mnapameTpa

«Bxarouen»: Tpe6yeT OTKIIFOYCHUA-BKIIIOYCHUA JIA BCTYIUICHUA

W3MEHEHUH Ha 3TOM BKJIAJKE B CUITY.

«  Wpentuduxarop, UMs 1 ONUCaHKUE apameTpa.

+ CocrosiHEE B KOTOPOE MEPEBOAUTH MTApaMeTp MpH 3arpy3ke «Briroueny.

« Tun monyns BBona-BeiBoAa 1-7000.

« Anpec ycrpoiictsa [-7000 B cetn RS-485. B necaruunom Buae ot 0 go 255.

+  @uar nNpoBepKH KOHTPOJIBHOH CymMMBl. JIOJKEH COOTBETCTBOBATh 33JAHHOMY B MOJyJ€ BBOJAA-

BeiBozaa [-7000.

Tain  PepakTvposaHie  Bug  Momows  QTStarter

83000 =

|L1M|:| B

= ‘ Demo cTaHuma
s Baskl panHbix
/i, BesonacHocTs
';} TpaHcnopThl
a2 TpaHCNopTHEIE NPOTOKG

Bl | CHop gaHHex
= Modyns:

LLINK3 METOYHWEDE |

ModBus

=} DCOM knMeHT
=l test

moul
SHMP knuedHT
BAOYHEIN BEIMMCINT
R CBop paHHeIX ©
IByKoBaA KapTa
NomnJeckii ypoEeH
BbMMCNMTENE Ha jar
CHop gaHHex Siem

Diamond nnaTel cﬁi
Butnuomesa WadnoHo
| ApxHERI

{4 CneumansHsle
I;l Mone3cEaTeneCkue MHE‘

&y YNpaeneHue MOLYNAMY o

B T o Y A T

o D

[

= W&l 200 S8

Mapamemp: modul

MapaMeTp [ ATPUBYTHI | ApEMBELMA ]

—CocToAHWE

TN std

Brntover: [v|

— KoHurypawma

C: modul

Wmas: [

OnKcaHue;

Brntouats: [

Tun mogyna |-7000; [I-?US1 |v]
Appec mogyna |-7000: [1 |$]
Mpoeepka CRC: [w

 Fomar)

Puc.2. Briragka koHGUTYpamyu mapamerpa.
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B cooTBeTcTBUU € HACTpOHKAMHU MapamMeTpa BBIMOIHIETCS OMPOC U co3AaaHue aTpulOyToB (puc.3).

#. QT OpenSCADA KoHhHrypaTop ()

dafin  PefakTupoeanwe Bug  Momolk
— Ny 3} -
200 @0
88000l 20:
|MW Mapamemp: modul
- @ Demo station
(% Basbl AaHHk e
EE Ee30nacHocTh MapareTp TPWOYTEI Apxneauna
i TpaHcnopTel -
& TRaHCMopTHEIE NPOTOKOMbI - modul
- |[+] CHop AaHHbIx Mnas: [mndul
&l Modyre. . QnucaHne:
TREHCNOPTER MCTOYHKMKOE 43
ModBus knneHT
= DCON client
cont
= test
L modul .
H Qwwbka: 2
SIMP KnueHT 2:0npoc 0CTaHOBNEH.
BNOUYHLIA BLIYMCINTEND module_err; Off
H CHop AaHHBIX CHCTEMBI DIO: OFf
3By OBAA KapTa ’
Moruuecknii ypoeeHs Din: off
BreluncnnTens Ha java nogof DIZ: Off
COop AaHHBIX Siemens )
Diamond nnaTel cHopa gaHH DIz Off
Budnuomera wadnoHos. DI4: Off
[ ] Apxnekl )
&9 CneunanksHee LHEE 1!
Igl Mone30BaTENbCKME MHTERDEAC Dl&: Off
#Y YNpaeneHne mMoaynAann DI7: Off
Loop
Dig: Off
Dl12: Off
DI0:; Off
DI1: Off
DNz: Off
DI13. Off
Di4: Off
DIS: Off

e
e

Puc.3. Bxnagka arpu0OyToB napamerpa.

3. Tabumnna coBMeCTUMOCTH MOAYJIeil BBOIa-BbIBO/Ia PA3JITHYHBIX

MPOU3BOAMTEICH
Jl:;')l‘?@ Moayas ICP DAS ADAM RealLab
1 I-7051 1-7051, I-7053* ADAM-4051*, ADAM-4053* |NL-16DI*, NL-16HV*
2 1-7045  1-7045, I-7043* NL-16DO*
3 I-7063  1-7063
1-7017, I-7018*, 1-7019*, |]ADAM-4017*, ADAM-4018%, %
4 1-7017 17005 % ADAM-4019* NL-8TI*, NL-8AI
5 1-7024  1-7024 ADAM-4024* NL-4AO

* — HE POBEPEHO.
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Mopayab noacucreMsl “COop 1aHHBIX”
<ICP_DAS>

Mooynw:  1CP_DAS

Hwms: Oo6opynosanne ICP_DAS
Tun: DAQ

Hcmounux: daq ICP_DAS.so
Bepcus: 0.7.1

Aemop: CaBouenko Poman

[Ipenocrapisier peanuzanuio nmoanaep:kku ooopynosanus ICP DAS. Brirouena
noaepxka [-87000 u I-7000 DCON monyineit u [-8000 ObICTphIX MOTYJIEH.

Jluyensua: GPL

Onucanue:

Monyns npenocrasisier B cucreMy OpenSCADA nognepxky paziauyHoro obopynosanusi ¢pupmsl ICP
DAS (http://www.icpdas.com/, http://ipc2u.ru/) mnocpenctBom Oubmuoreku APl dupmer [ibiSk.a.
bonsmmHCcTBO 000pymoBanus ¢upmel ICP DAS pabotaer mo mporokony DCON, omHako 9acTh HOBOTO
obopymoBanusi, Hanpumep, cepusi [-8000 paboraeT Ha mnapaieNbHOW IIMHE, a Jpyras 4YacTh
YCTaHABJIUBAsACh B CJIOTHI mapauienbHoi mmHbl [-8000, 1ocTyHBIC MO TIOCIIE0BATEIFHOMY MHTEpdEHCY U
npotokosry DCON, He aapecyroTcst mpsiMo U TpeOyloT BbI30Ba CHEIMAIM3HMPOBAHHON KOMaHIbI BbIOOpa
ciota. Jloctyn K 000pyAOBaHUIO, UCIIOJIB3YIOIIEMY MpsIMbIE 3arpockl 10 poTokoay DCON, MoxkeT ObITh
ocymectBnéH moaynem DAQ.DCON. Tlognepkka ocTaabHOTO 00OpyIOBaHUS HE 00aBisiIach B MOAYb
DAQ.DCON, a peanu3oBblBajach B JAHHOM MOJyJie NO NpuuMHe Hanuuus Oubiamoreku APl dupmbl
ICP_DAS Tonbko ans muiatropmel X86 32, 4TO BHOCHT OTPaHHYCHHS HA JTOCTYI K 000PYI0BaHUIO (DUPMBI
ICP DAS u npyromy obopynoBanuto no npotokosry DCON Ha npyrux annapaTHbBIX IuiaTdopmax.

[TpyunHOM co3/1aHus TaHHOTO MOJIYJIA CTajo BeAeHHue pabot ¢ KoHTpoiuiepoMm ¢upmsl ICP_DAS LP-
8781 cepumu LinPAC c nensto peanuzanuu cpeast ucrnonnenus PLC Ha ocroBe cuctemsl OpenSCADA.

bubmmorexka API ¢upmer ICP_DAS (libi8k.a) pa3merena BMeCTe C UCXOAHBIMH TEKCTAaMHU JaHHOTO
MOJYJIsl U He TpeOyeT OTACTbHON HHCTAIISIIUH.
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1. KonTpoJuiep 1aHHbIX

st noGaBnenust nctounuka ganHbix [CP DAS co3naércs u koHGUTYpHpyeTCs KOHTPOJUIEP B CUCTEME
OpenSCADA. Tlpumep BKiIaiku KOHGUTYpaAIMA KOHTPOJIJIEPA TaHHOTO TUIA W300pakeH Ha puc.l.

OpenSCADA QTCHg: Jemo craHumMA

o888 2

E-E-B

Bazkl BaHHBIX

-—

-

_‘ﬂf) BezonacHooTe
]

¥

=

TpaHcnopTe

TpaHcNoOpTHEE NpOTOKONE

Clop BaHHBIX

Nod e

ModBus
OGopynoranue [CP DA
- LP-8781

o

EnouHLi ELYMCANTENL

H CHop BaHHEX cHe
Narnuecknil yporeHe

BEE D

BeyncnuTens Ha java

Bubnuomexa waltnoHoa:
| Apxnew

@ CneynaneHee

|2| MonbsoeaTensckne HHTEp!

Qll YnpaeneHne Mogynamu

Bbawn PepakTipoeadne Bwa  Nomowe  QTStarter
P N = = 1% = —y
BV =R &L 200 2@
H
= KoHmponnep: LP-8781
Hemo cTaHyna
Loop KenTponnep l NapameTpu | LinPALC ]
Loop S5L
= c —CocToAHne

CTaTye: 0:3anyuien. Bpema cBopa ganHex 31 486 Mo,

BenwueH: E|

JanyweH: IEI

Bl koHTponnepa: ["." |v]

— Kondurypauna

ID: | pa7eq

Wma: | LP-B781

OnuecaHne:

BenwuaTe: |E|

3anyckate: |E|

PezepenpoeaHne: [ElHH'IHIHEHn |v]

MpeanouTeHne NCNONHEHHWA: [<Elunnunﬁ YPOEEHE> |v]

Tabnuua NapameTpoE: [IGF’DASF’rm_LF‘B?B1

Mepnog cBopa AaHHwE (e} [0.25

|

YpoeeHe NPUOPHTETA 2anaun clopa faHHBX [I'.'I

Wnwa: | COM 1 (Maswwit LP-8x31) | v |

NapameTpw LinPAC:

“prms wTm=""/=

T —

i

reman

Puc.1. Briiagka koH(GUTYypamnuu KOHTPOJIIEpa.

C noMo1bI0 3TOM BKJIJAKK MOKHO YCTaHOBHTH!
CocTosiHuE KOHTpOJIIEpa, @ UMEHHO: CTaTyc, cocTossHus "Bxmouen" u 3anymen" un umsa B/,
coJieprKaniei KoH(pHUrypamuro.

WneHTudukarop, UMs U ONMCaHUe KOHTPOJIIEPA.
CocrosiHue, B KOTOpOE NEPEBOIUTH KOHTPOJLIEp Mpu 3arpy3ke: "Bximtouen" u "3amymen".
PexxuM ropru3oHTaIbHOTO pe3epBUPOBAHUS U NMPEANIOYTEHNE UCTIOIHEHHS JAHHOTO KOHTPOJLIEpa.
Wms Tabnunsl A5 XpaHeHUs! KOH(UTYpauy napaMeTpoB KOHTPOJLIepa.
[lepuon u npuopuTeT 3a1a4n cOOpa JaHHBIX.
[lluHa, Ha KOTOpPOH pacmojoxeHbl Monayiau. Eciau ykasaH nocrienoBaTenbHbIH HHTEpderic
(COMXx), To moctyn mpousBogautcsi no npotokonry DCON. B cnyuae yka3zaHusi TJIaBHOW IIMHBI
koHTposuiepa LP-8x81 noctyn npousBoautcs yepe3 APl nmapanienbHON UHBI UM CMEILIAHHO.

.
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- Ilapamerpsr LinPAC. O6Gépuytsie B XML o00mue napamerpsl konTposuiepa cepuu LinPAC.
OOBIYHO ATO TOJIE PeIAaKTUPYETCs HE B PyUHYIO, a BO Bkiaake "LinPAC".

« CKopoCTh Tiepeiauu TaHHBIX JUTS TIOCIIeIOBATEIEHOTO HHTEepdeiica. YKa3pIBaeTCsl IUTsl HETJIaBHON
IIMHBI.

+  Komm4ecTBO MOMBITOK TOCIIEIOBATEIEHBIX 3AIIPOCOB.

2. IlapameTpsl

MOI[y.]'IB OpeaoCTaBIACT TOJIBKO OAWH THUII MApaMCTPOB - “CTaHI[apT”. Ha Bxmagke nmapaMeTpOB MOKHO
YCTAaHOBUTL:

+ CocrosiHME TapaMeTpa, a UMEHHO: TUII U cocTosiHUE "BKirouen".

«  HWpentuduxarop, MMs ¥ ONMCAHUE TTApaMeTpa.

+ CocrosiHHE, B KOTOPOE NEPEBOJUTH MMApaMETp IIpH 3arpyske: "Bxiaroden".

+ Twun moxyns BBOJA-BBIBOJA.

« Agzpec Moayiis BBOAA-BBIBOJA, B ClIydae pabOThI HE HA INIABHOW LIMHE - B IECATUYHOM Bue 0T 0
1o 255.

+ Cnot moxy:ns B ciyuae paboTsl ¢ ycTporictBamu cepuu [-8000.

+ JlononHuTenbHbIE TapamMeTpsl MOLyJs. Vcronb3yeTcss He BCEMU MOYJISIMUA M COJIEPIKUT TEKCT B
dopmare XML. He mpenHasHaueH misi pyYHOTO peNaKTUPOBaHHSA, a (OPMHPYETCS Ha BKIIAIKE
"Kondurypanus", kotopas 00bIYHO MHANBUAYAIbHA JUIS KaXKJOTO TUIA MOTyJICH.

r- 0 OpenSCADA QTCfg: Jemo ctaHuMA

#daiin  Pepaktupoeaune  Bua  Momows QT Starter

880VOOURX L&l B0V 2@

|P'|M!|
= G Hemo cTaHuua

T

Mapamemp: test

iEaau AdHHBIX MapameTp ATpHEYTH | ApxuEauna ]
2] ,E_) E3ONACHOCTh
} TpaHenopTw —CocToAHne
@t TpaHeNopTHEE NpoToKoN Tun: cig
= J CHop RaHHBX
El Modyne: Brnwuen: I:I
Nz NCTOVHWKEDE LAHHB
MadBus — KoHdhurypauna
DCON knnedT ID: pest
SNMP knnexT
[Z} OBopyaoeanne ICP DAS Mima:

[E test

CnncaHue:

BRoyHuA EHYRCGANTENL
H CHop RaHHEX CHCTE
JeykoEan KapTa
Narnyeckuil ypoeeHs
BeluncnuTEne Ha java no
Chop aaHHwx Siemens Brnwyate: E‘

Diamond nnate chopa A
BuBnuomexs wabmoHos - Tun moayna: | 87019 n
@ CneunaneHee
|z| MonezoeaTenecEkne NHTepde CnoT momyna: :@
hi YnpaeneHne MogynAMK OononHATENBHEE NAPAMETPE MOLYMNA:
Loop
Loop S5L

PLC

1 a0
[ ]

EH-E-E5E5E-E- .

2]

Puc.2. Briiagka koHbUTypamuu nmapamerpa.
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B cooTBeTcTBUU € HACTpOHKAMHU MapamMeTpa BBIMOIHIETCS OMPOC U co3AaaHue aTpulOyToB (puc.3).

OpenSCADA QTCig: Jemo craHuma

Eiﬁn PepakTnpoeanne Bup [Momows QTStarter

88 00CURX L1200 2D

|Hu1|
= 6 Hemo cTaHuma

Mapamemp: test

:a Basu aanHLx MapameTp ATpHBYTH Apxneayna
E& EezonacHocTe
i} TpaHcnopTw ID: past
e/ TpaHenopTHEE NpaTokansl
= J CBop RaHHBx Hna: [
= Modyre: Onncanne:
M3 HETONHHEDE LaHHH
ModBus

DCON knnenT
SHNMP knuenTt
CBopynoranne ICP DAS
=} test

0ol-=

OwnBka: q:Mapamerp oTknoveH.

Enoukuil esuncnuTens TEMNEpaTypa KOMAEHCALNN XON0AHE CNAEE. «EyAL>
R CHop paHHHX cHeTel
3EyEOEaA KapTa Bxop0: <pyaL=
Narnygckni YpoeEeHE
BuunenuTEnE Ha java no shiele D
CBop naHHwWx Siemens LIAD: D
Diamond nnaTte cGopa a;
Bufnuomers wadnowos. Bxon 1 <pyals
| A
- [ Apons Hiad: [
@ CrneunansHee
| Nonesoratenscine nutepde wat: [
#y ¥Ynpaenewne mogynamn Bron2: =pynls
Loop
Loop S5L Hiaz2: ]
FLC uaz: [ |
Bxon 3 zpyals
Hiaa: [ ]
as: [
Bxond spval>

[ i CICY N e ﬂ

Puc.3. Briiagka atpu0yToB napamerpa.
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2.1 Moayas 1-8017

BEICTpBII MOTYIIb aHAJIOTOBOTO BBOJIA, pabOTArOIIMIA Ha MapayuiebHON muHe. O0ecrnednBaeT CKOPOCTh
JIOCTyIIa K JaHHBIM 110 ogHoMY KaHaiy B 130 KI'u. OnHako BBUY 3aJ105K€HHOIO allPaTHOIO OrPaHUYEHUS
HE TO3BOJSIET NocTHYh cKopocTu Ooniee 33 Kl Ha kaHan mMpu CKAaHUPOBAHUU HECKOJNbKHUX KaHAoB. [Ipu
9TOM OXHUJAHHE JAHHBIX OCYIIECTBIISETCS B TIIyXOM IMKJIE, YTO MPUBOJIUT K OOJBIINM MOTEPSIM PECYPCOB
mpoleccopa Ha BRICOKMX 4acToTax coopa.

MoyneM TpeaoCTaBIsSIOTCS BOCEMb aTPUOYTOB aHAJOTOBBIX BXOJOB 1{X} M 1O BOCEMb MPHU3HAKOB
HapymieHus BepxHed ha{x} m HmwxHel la{x} rpanun. Taxke MOAyneM MNperOCTaBISAETCS BKIAIKa
"Kondurypauus" ¢ pacimpeHoi HacTpoikoi (puc.4):

+  Konuuecmeo obpabamwisaemvix napamempog -- YKa3bIBaeT CKOJIBKO BXOJIOB OOCIYKHBAaTb.
XapakTepeH A pexxuMa ObICTPOro cOopa JaHHBIX M UCIOJIBb3YeTCs Ui OTpaHUMYEHHs KOJIWYEeCTBA
o0pabaTpIBacMBbIil KAHAJIOB COPA3MEPHO HCIOIb3YEMbIM PECYpPCaM IpoLeccopa.

« Ilepuoouunocms Ovicmpoco cbopa Oannvix ( ¢ ) -- yKa3blBaeT C KaKOW MEPUOAMYHOCTHIO
OCYIIECTBISATh OBICTPBIN COOp MAHHBIX JJIsl KOJMYECTBA KAaHAJOB, YKAa3aHHBIX paHee. Pexum
ObIcTpOro cOopa TaHHBIX OTKIIIOYACTCS YKA3aHHEM HYJICBOTO IIEPHOJIA.

« PexuMbl yCHIIGHUH BXOJOB OTIENBHO JJIs KaKIOTO BXOJa ONPEIENsIeT YCHICHHE U3 psja: +-
1.25B, +-2.5B, +-5B, +-10B u +-20MmA.

OpenSCADA QTCfg: Jemo ctaHUKMA

k=2
1)
=
a

Penaktnporanne Bwa  Nomowe  QTStarter

800C0=ax 40 /200 @8
[+]

T

Mapamemp: slotd

HemMo cTaHUHA

ni=zN=N=lE

Laop [ MNapameTp ATpNEYTH | ApXHEALNAA ] KoHdnrypaumna l
Laop S5L
PLC “
) CBpafoTka napameTpog: |2
"; Basel AaHHBIX [ lT]
{1 BesonacHocTs MNepnog GecTporo cBopa gaHHux (o) [l'.'l.l'.'ll'.'ll'.'IE ]
'i} TpaHCAOpTH _ Pezun
I, TpaHcnopTHeIE NpoOTOEOMNL
- P 4 . BxoaD: |-125B ao +1258 B4
= J CHop BaHHBx
El- Modyne: Bxoa 1: [-1.255 o +1.258 |v]
ModBus
[Z}- OBopynoeanne ICP DAS Bxon 2: [-'1IIIIEI Ao +108 |v]
- LP-8781 Bxoa3: |-108 go +108 B4
slot2
slot3 - Broa4: |-10B po +108 [~
e Broa5: |-108 ao +108 -
slotf BxoaB: |-108 ao +108 -
slot?
ENoMHEA EHUMCANTENE Bxoa 7: [-'1EIEI no +10B |v]

Y
H Chop paHHwx CI-1GTEMHE
-

n [F- Nornvecknil ypoeeHe

Puc.4. Bknangka "Kondurypamms" momxyns [-8017

Moaynb nogcuctembl “Coop aaHHbIX” <ICP_DAS> 278



2.2 Moayas 1-8042

BeICTpBIii  MOAYNb  JHCKPETHBIX  BXOJOB/BBIXOJIOB, paloTaloumMii Ha TMapajuleTbHOH  IIWHE.
[Ipenocrasnser 16 aTpubyTOB A5 BXOJOB 1{X} U 16 /i BEIXOAOB 0{X}.

2.3 Moayas I-87019

Monyns aHaOTOBOTO BBOJIa Ha BOCEMb KaHAJIOB pa0OTalOLIUil HAa MOCIEAOBATENIbHON IIMHE U
noctynHblii o mporokoiny DCON. IlpenocraBiser BoceMb aTpuOyTOB aHAJOTOBBIX BXOJOB 1{X} W MO
BOCEMb NPHU3HAKOB HapylieHus BepxHeil ha{x} m HwkHel la{x} rpanum. Taxxe MOIyab MpPETOCTABISAET
MOKa3aHUsl TeMIEePaTyphl XOJIOIHBIX CIIAeB TEPMOIIap.

Monynem npenoctasnsietcs Bkiaaka "Kondurypamus" ¢ pacmmpeHol HACTPOHKOW PEKMMOB BXOZIOB
(puc.5) u3z psapa: +-15mB, +-50mMB, +-100mB, +-150MB, +-500mB, +-1B, +-2.5B, +-5B, +-10B, +-20MA, ]
tun, K tun, T tun, E tan, R tun, S tan, B tun, N tun, C tam, L tun, M tun, L tun (DIN43710C).

.-.-"1' 0 OpenSCADA QTCfg: Oemo cTaHUKWA

#ain PepaktuporadHne Bua  Nomowes QT Starter

880V0OUrX L&l |200 2@
W [=]

Mapamemp: slot2

Demo cTaHuua
Loop [ MapameTp | ATpNEYTH | ApxUEaLNA J Kondnrypayua l
Loop S5L
= PLD.__ Tun exoga O: [-EEI oo +5B |v]
=] Eazel maHHbBIX
L;Ef) BesonacHooTE Tun exopa 1: [-EEI ao +5B |v]
]
¥ TpaHenapTh Tun exoga 2: [-EEI oo +5B |v]
ol TpaHenopTHBE NpoTaKenL
=] J CHOp BaHHeE Tun exopga 3: [-EEI a0 +5B |v]
£l Modyne: Tun exopa < [-EEI no +5B |v]
ModBus
=l OBopyaoeanue ICP DAS | & Twun exopa 5: [-EEI oo +5B |v]
£l LP-8781
Twn exopa G: [-EEI oo +5B |v]
slotd THN exoga 7: [-EEI ao +5B |v]
slotd
slots
slotd
e
slot? E
n [} BNouHLA ERYHEAATENL -

[ ]

ﬂ raman
-

Puc.5. Brimanka "Kondurypamus" momxyns 1-87019
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2.4 Moayas 1-87024

Monyne aHajzoroBoro BbIBOJA Ha YEThIpE KaHaja, padOTalolMi Ha MOCIEAOBATEIbHONW ILIMHE U
noctynsbii 1o mpotokosry DCON. IIpenocrasisiet yeTbipe aTprOyTa aHajIOrOBBIX BBIXOJOB O{X}.

B nononnenun coxepxut BkiIaaky "Kondurypamuu" (puc.6) ¢ HaCTpOHKOH XOCTOBOTO CTOPOXKEBOTO
TaiiMepa MOAyJIsl M 3HAYEHUH BBIXOJIOB ITPH BKIIIOYEHUH U NIEPE3AIyCKe 110 CTOPOKEBOMY TalMepy.

I,.. 0 OpenSCADA QTCg: Jemo ctaHumA

tain Pepaktupoeadne Bua  Nomowe QT Starter

88000 =% &l 200 S8

Hma [;]
Mapamemp: sloth
Hemo cTaHuMA
Loop [ NapameTp ATpHBEYTH | ApxNEaLNA J Kondnrypauna l
Loop SSL
= PLB_,__ BpemA xocToOEOro cTOpOXEEOrs Tanmepa (el [D ]
4 Basb naHHbx
l';ﬂf, Eez0nacHocTE bl
';} TpaHcnopTh CoCTOAHWE XOCTOROMD CTOPOXEEOrD TAAMEPAD yer BeiknroqeH, O c.
[elf TpaHcnopTHEE NpoTokonk FHAUEHHA NPH EKNKWNEHWUN NUTAHWA 405 571 +00.000 +00 000 +00 000
= J COop LaHHBX
- Modyre: YoTaHOEKA 3HAYEHWA NPH EENKIYEHWA MUTAHNA W3 TEEYILNE
ModBEus
2} OBopyaoeanne ICP DAS EesonacHue sHaveHnA 405 704 +00.000 +00.000 +00.000
- LP-8781
slot? L YeTaHoeka GesonacHex sHAVEHHA N3 TERYILNX
slotd
slotd
slotd
slot?

R CBop MaHHHX cHETEMBI

IO —r— D

EncuHuil EHYNCANTENE @

Puc.6. Bxnanka "Kondurypanus" moayns [-87024

2.5 Moayas I-87057

Moynb TUCKPETHBIX BBIXOJOB Ha 16 KaHaIoB, paboTarONIMii Ha MOCIEA0BATEIHLHON IIIMHE U JOCTYITHBIN
no mpotokosry DCON. Ilpenocrasmnsier 16 aTpuOyTOB IUCKPETHBIX BHIXOAOB O {X}.

B nononaennn coxepxkut BriIanky "KoHdurypamuu" ¢ HacTpoHKOH XOCTOBOT'O CTOPOKEBOTO Taiimepa
MOJAYJISl ¥ 3HaYEHUH BBIXOJIOB IIPU BKIIOUEHUHU U MIEPE3aAIyCKe 110 CTOPOKEBOMY TaliMepy.
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3. Hactpoiika koHTposuiepoB cepuu LP-8x81

Jis  koHburypanuu CBOHCTB KOHTposuiepoB cepuu LP-8x81 mpemycMoTpeHa cooTBETCTBYIOIIAs
BKJIaJIKa HA CTpaHuIEe Monmyis (puc.7), TOe MOXHO TIONyYUTh WHPOPMALHUIO O CEPUHHOM HOMEpe
KoHTpoJuiepa, Bepcun SDK wu 3Hauenunm DIP-nepekntouarens, a Tak-K€ YCTaHOBUTh 3HAUCHHUE
CTOPOXKEBOTO Taiimepa KoHTposuiepa. CTOpoxkeBOM TaiiMep KOHTpOJUIEpa BBIKIIOYAETCS YCTAHOBKOM
HyJeBOro 3HaueHus. OOHOBIIEHHME 3HAYEHUS CTOPOXKEBOIO TaiiMepa OCYIIECTBIAETCA B 3ajaye
KOHTpoJuiepa U ¢ e€ mepuoaom. ClieoBaTeNbHO 3aBHUCAHUE 3a/layd ONpoca MPUBOJIUT K MEpe3arycka
KOHTpoJIepa!

r= 01 OpenSCADA QTCRg: Jemo ctaHuva

taiin  Pepaktupoeawne Bua  Nomows  @TStarter

88 00U RX L&l 200 89

Hma
| Konmponnep: LP-8781
Hemo cTaHuna
Loap KeHTponnep | MapameTpsl J LinPAC l
Loap S5L
=P Cepuitielii Homep: 1835620130080
ja Bass paHHbx
lﬁf) EesonacHocTe Bepeua SDK: 4 2p
I} TpancnopTw DIF nepeknioyaTens: guf
a0 TpaHcnopTHHE NpoTokonb
= J CBop AaHHBX Bpema cTopoxeeoro Taimepa (o
El- Modyme:
ModBus
=l OBopynoeanne ICP DAS

& LP-8781

BRovHBIA EHYHEIHTENE
H Clop paHHwX cHeT
Naornveckni yporeHs
BeiuncnuTene Ha ja'u'a n

-
}b
=
E
-
T

(2] CneynancHee
I Nonwzosatensckne nHTepd

%y ¥npaeneHne moaynamn

[« | (I
[ ]

Puc.7. Bxnagka kondurypanuu koutposepos cepun LP-8x81

Cceblikn
CriernanibHbie MOy M sipa Linux 2.6.29 mns kortposuiepor LP-8x81: file:Ip8x81 2629.tgz

Hpaiisep npousBoaurens (VIA) ans cetu koutposiepoB LP-8x81: file:rhinefet20070212111037.tgz
Ha crangaptaom Linux apaiiBepe cetu CKOpOCTh aJaeT Ha MOPSAO0K MOCIe CYyTOK paboThI

ITaTu nns c6opku cereBoro apaiiBepa Ha Linux 2.6.29: file:build 2.6.29.patch
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http://wiki.oscada.org/Doc/ICPDAS/files?get=rhinefet20070212111037.tgz
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http://wiki.oscada.org/Doc/ICPDAS/files?get=build_2.6.29.patch

Mopayab noacucreMsl “COop 1aHHBIX”
<DAQGate>

Mooynv: DAQGate

Hwma: [111r03 UCTOYHMKOB JAHHBIX

Tun: DAQ

HUcemounux: daq DAQGate.so

Bepcus: 0.9.0

Aemop: Poman CaBoueHko

Onucanue: HOSBOJ‘IZIGT BBITIOJIHATH [IUTF030BaHUE UCTOYHUKOB JaHHBIX yaanéHHbIX OpenSCADA
CTaHLMH B JIOKAJIBHBIE.

Jluyensua: GPL

OcHoBHOI (DyHKIMEH TaHHOTO MOJIYJNS SIBJISETCS OTPaXCHHE NaHHBIX MoJcucTeMbl «COOp JaHHBIX»
ynanéuusix OpenSCADA cranuuii Ha jokaibHble. B cBoeil paboTre Moaynb HCHOIB3YET COOCTBEHHBIN
npotokoi cuctembl OpenSCADA (Self System) u cepBucHbie pyHKITHN TT01cHCcTeMBl «COOp JaHHBIX.

Monynem peanusyeTcs ciaenyronme GyHKIum:
« OtpaxeHue CTPYKTypbl mapameTpoB mnoacucTteMbl «COOp MHaHHBIX» YyIAJIEHHOW CTaHIMH.
CtpykTypa nepuondecku, pu paboTe, CHHXPOHU3UPYETCS.

« Jocryn x koHurypauuu napametpoB. KoHndurypauus napameTpoB KOHTPOJIEPOB yAAIEHHBIX
CTaHLIMH MTPO3PAaYHO OTPAXKAETCS, YTO MO3BOJISAET MEHATH €€ yJaIEHHO.

« JlocTyn K TEKyIIMM 3HA4Y€HUSM aTpuOyTOB MapaMeTpOB M BO3MOXKHOCTb HX MOJU(UKALMU.
3HayeHus: arpuOyTOB NapaMeTpoB OOHOBISAIOTCS C MEPUOAWYHOCTBIO HCIIOJHEHHS JIOKaJIbHOTO
KOHTpoOJuIepa. 3arpockl Ha MOAU(UKAIIMIO aTpHOYTOB TPAHCIUPYIOTCS Ha YAAIEHHYIO CTAHIIHIO.

+ OrpaxkeHue apXuMBOB 3HAYEHHM OTIENbHBIX aTpUOyTOB MapaMmeTpoB. Pealn3oBaHO OTpaskeHue

apxuBOB JByMs criocobamu. [lepBblii criocob mpeaycMaTpuBaeT CO3/1aHUE JIOKAJIBHOIO apXuBa JJIs
aTpubyTa M €ro CHHXPOHHU3ALHUI0 C YAAJNEHHBIM, NPU 3TOM MOJAJEP’KUBAETCS BOCCTAHOBIIEHUE
apxuBa Ha BpeMs OCTaHOBKU CTaHIMU. BTopoil crnoco0 mpemycMaTpuBaeT TPaHCIALHUIO 3alpOCOB
JIOKaJIbHOT'O apXMBa K apXUBY yJIaJE€HHON CTaHIUU.

« IlpemocraBieHne pealu3allMd MEXaHU3Ma BEPTUKAIBHOIO PE3EPBUPOBAHUS,
BO3MOKHOCTb OTPa)KE€HUs JaHHBIX C HECKOJIBKUX CTAHLUN OJHOT'O YPOBHSI.

+ Peanuzanus (yHKIUM TOPU3OHTAIBHOIO PE3EPBUPOBAHUSA, a UMEHHO COBMECTHOH paboThl ¢
YAQIEHHON CTaHLIMEN ITOT0-kKE YPOBHS.

a HMCHHO

Hcnonp30BaHue JOCTYITHBIX CXEM PE3EPBUPOBAHUS HAIJISAHO IPEJCTABICHO HA pHC. 1.

= |lONb30BATEND
DAQGate . PLC1:
St1.Siemens.PLC1
St2.Siemens.PLC1
DAQGate MBus_Dev1:
St1.ModBus. Devl
St2. ModBus.Dev1

YpoesHb
nonbsosamenell

_ |
Cemb

ﬂ Siemens. PLCT - —— Siemens PLC1 ﬂ
B Siemens. PLC2 -l - — Siemens.PLC2 -
ModBus Dev1 -= —— MndBus.Deﬂ
CTaHLWA | DCON.Devl  ~#{{ — — B DCON.Dev CraHuumA
MNe1 JavalikeCalc.Proc Javalike Calc. Proc Ne2
Vpoeenb cepeepos |

Puc.1. 'opu3oHTa/IbHOE U BEPTUKAIBHOE PE3EPBUPOBAHMUE.
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1. KonTpoJuiep 1aHHbIX

Jnst moGaBneHWs WMCTOYHMKA JIaHHBIX CO3MaéTCS W KOHPUTYpUPYETCS KOHTPOJJIEp B CHUCTEME
OpenSCADA. Tlpumep BKiIaiku KOHGUTYpaAIIMA KOHTPOJIJIEPA TaHHOTO TUIIA M300pakeH Ha pucC.2.

Dain  PepakTwpoBanwe  Bug  Momows  QTStarter

B8O UERX LLL B0 2@

|L1Mﬂ
= Q Demo station

-
g D33BI fEHHBIX KonTponnep NapameTpsl

14} BesonacrocTs

Konmponnep: Tecm

i TpaHcnopThl IE-U. KOHTponnepa:; [".* |vl I O
G TpaHCMOpPTHBIE NPOTOKDEI I
= J Chop faHHsx ;
D test
= Modyns:
=) LWNos MCTOYHKKOE faH Vims: [Te-::T ]
TecT .
MoclBus OnucaHne:
DCOM knueHT

SMMP knueHT

BROYHEIA BBIMMCMTENE
R CBop BaHHBIX CHCT
JeYKOBAA KapTa

o MYEckUi YRpoBEHE
BblMMenuTenk Ha java r Brniouats: W)
CGop gaHHbIx Siemens
Dianfoid nnatel chopa | EEUEERE D

Eutnuomera watnowos: PesepBupoBaHie. | BeiknwouyeHo -

ApxHBbI =
MpegnouTeHne HCNoNHEHKA [{Bhlcomm VPO BEHE= |v]

@| Mone30EaTENBCKHE MHT e Mepwop, cBopa gaHHbIx (e):

HEHHHB-H-2H

@ CneupaneHeIe

¥y ¥NpasneHue Mogy namu9 i =
Loop YpoBeHb NpuopuTeTa 3agaqv chopa faHHbIx: _ﬂ
Loop S5L WHTepBan BoccTaHoBNeHWA (c); E

PLXB i
[MyBKUHa BEpemMEeHK BOCCTAHOENEHNE aHHEIX (YacoE):
MepMOLMYHOC TE CHMHXPOHM3EALWAW C YAANEHHON CTaHUMERN (C):

CrcoK yaanéHHEIX CTaHLN;

loop

CNMEoK YA anEHHEIX KOHTPONNERPOE W NapaMETPOE:

System.AutoDA

7] froman]

Puc.2. Bkinagka koHpUTYpamu KOHTpoJuIepa.

C noMo1Ib10 3TOM BKIIQJAKH MOKHO YCTaHOBHTH!
+ Cocrosane kKoHTpoJuiepa, a uMeHHo: Craryc, «Bxmoden», 3amnymen» u ums bJl conmepxkarieit
KOH(UTyparuio.
« Wpentuduxarop, UMs U OMUCAHNE KOHTPOJLIEPA.
+ CocrosiHHE B KOTOPOE MEPEBOIUTH KOHTPOJLIEp IpHu 3arpyske: « Bxirouen» u «3ammyiien».
+  PexxuMm ropu3oHTanbHOIO pe3epBUPOBAHUS U NIPEANIOUYTEHNE UCTIOTHEHHSI JAaHHOTO KOHTPOJUIEpa.
- Ilepuon, B cekyHaax, U MPpUOPHUTET 3a1a4 cOOpa JaHHBIX.
« HHTtepBan BpeMeHH MOBTOPEHUS IMOMNBITKA BOCCTAHOBIICHUS CBS3M C MOTEPSHHON CTaHIMEH, B
CEKyHJax.
« MakcumanbHas riTyOMHa JaHHBIX apXKBa AJIsl BOCCTAHOBJIEHUS MPH 3allyCKe, B Hacax.
- Ilepuon cuHXpOHM3aLMHU C yIAIEHHON CTaHIMEN, B CEKYHAAX.
« CnHcok oTpa)kaeMbIX yIal€HHbIX CTaHIUNA. HeckoiabKo CTaHIMN B CIIMCKA BKJIIOYAIOT MEXaHU3M
BEPTUKAJIBHOTO PE3ePBUPOBAHUSI.
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+ CnHcok oTpakaeMbIX KOHTPOJJIEPOB M MapamMeTpoB. B crimcke MOXKHO yKa3bIBaTh KakK TOJBKO
KOHTPOJUJIEPHI, AJI1 OTPAKEHUS BCEX UX MApaMETPOB, TaK U OTACIIBHO B3SIThIE TAPAMETPHI.
- Komanpga nepexosna k koHpUrypanum nepedns yaaaéHHbIX CTaHLIUH.

2. ITapameTpbl

Moyne He MPeIOCTaBIsIeT BOBMOXKHOCTH CO3/IaHHs TTapaMETPOB BPYUYHYIO, BCE MapaMeTphl CO3JA0TCs
ABTOMATHYECKH C YYETOM CIIMCKA OTPAKAEMbIX KOHTPOJUICPOB W IMapaMeTpoB. llpumep oTpaskeHHOTO
napaMmeTpa MnpuBeAEH Ha puc. 3.

[ s QT Conflgurator of Open5CADA: Demo station

Tain  PepakTwpoBaHwe  Bup  Momows  QTStarter

85000 =rX Ll /200 @0
Mg [+]

= 0 Demo station

Mapamempel: Hazpyska npoueccopa: 0

.-.a B83bl AaHHbIX MapameTp l ATpWBYTEI | Apxueauma ]
% BesonacHoCTe
i TpaHcnopTel — CocToAHue
o TpaHenopTHEIE NROTORCNE T
B | CGop paHHelx Crangapr
El- Modyns: BrnioueH: |vf|
=1 LLUMo3 METOYHWKEDE faHHBIX I CPUDLond
=l TecT
Bpema paboTel cTaHWW Mma: - .
CratvcTika HAEM]I, sda W B L
Bpema paboTel cHCTEMBI — KoHUrypawa yaanéHHoN CTaHWM
iHamyaka npoueccopa; 0 )
CTaTMCTHEE MHTERENCT IP: cPuoLoad
AaHHble ceHcopos Mma: | Hampyaka npougccopa; 0
OBwan Hamy3Ka Npoueco
CTATWCTURE MHTEpdefcy | Onucanme:
MHpopMagra npo Namari
MoclBus
DCOM knueHT
SHMP knueHT
BROYHEI BEIMMCIMTENE
R CHop faHHBIX CHCTEMBI
3eyKoBan KapTa BrniouaTe: [
Nanqeckuid ypoEeHs i
BbMUCcAWTENR Ha java nogoBHom E T CLETE [I'Ipnueccup |'] [IIJ |']

O - N— (D]

fomen
s,

Puc.3. Bxinagka koHUTypaluu OTpaxEHHOTO MapaMeTpa.
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Mopayab noacucreMsl “COop 1aHHBIX”
<SoundCard>

Mooyrw:  SoundCard

Hma: 3ByKOBas KapTa
Tun: DAQ

Hcmounux: daq_SoundCard.so
Bepcus: 0.6.0

Aemop: Poman CaBoueHko

Onucanue: TlpemnocTaBisieT JOCTYII K 3ByKOBOU KapTe.
Jluyensus: GPL

JlaHHBIA MOAYNb TpenHa3HadeH Ui MPEJOCTaBJICHUS TaHHBIX CO BXOJOB 3BYKOBBIX KapT CHCTEMBI.
Moayns ocHOBaH Ha  MHoromiargopMeHHOil  Oubnmoreke paboTel co 3BykoM  PortAudio
(http://www.portaudio.com). OcoOeHHOCTBIO 3TOI OMOIHOTEKN siBIsieTcs: yHuumpoBarnHoe API, koTopoe
MIO3BOJISIET JIETKO aJalTHPOBATh JaHHBIM MOAYINb Ul pabOThl Ha pa3HBIX MAaT(GopMax U Jake ¢ pasHbIMU
HOJICUCTEMAaMH 3ByKa Ha OJHOU IIaTdopMme.

CtpykTypa MOIyJsl 3aKi04aeTcs B oTpaxkeHun oObekra «KoHtpomiep» nmoacucremsl «COOp JaHHBIX»
Ha OT/IeJIbHOE YCTPOWCTBO BBOJIA 3BYKa, JOCTYIHOE B cucteMe. A 00bekT «Ilapamerpy nmoxcucremsr «Coop
JAHHBIX» OTPaXkKaeT OTJEJIbHbIN KaHaJ IOCTYIHBIA Y yCTpoicTBa BBOJA 3ByKa Ha aTpuOyT “val”. Haubonee
(YHKIIMOHAJIBHBIM SIBIISIETCSl WCIIOJIL30BaHUE aTpuOyTa ‘‘val” COBMECTHO C apXMBOM WM XOTA OBI €ro
Oydepom. B ciaydae BkItOUeHHsS apXMBUPOBAHUS JaHHBIE KaHaJla 3BYKOBOTO BBOJA MOMeEINAIOTCA B Oydep
apxyMBa IAKeTaMH C YacTOTOM BBIOOPKM JaHHBIX YCTPOHCTBA BBOJAA, 4YTO IIO3BOJISICT BBIMOJHATH
IIaHBHeI\/'IH_H/Ie Orcpanru Hal 3TUMU JaHHBIMU. KpOMe 9TOro, MOCJICAHCC 3HAUCHUC MTAKCTa YCTAHABJIMBACTCSA
KaKk TeKyllee 3HadeHWe aTpulOyra. B cilygae OTCYTCTBHS apXuBa BBITIOJIHSETCS TOJBKO OIEpaIus
MOMEIIEHUS TOCJIEHEr0 3HAaUeHUs TaKeTa Kak TeKyllee 3HadyeHue aTpuoyra.

Takxe MOmyJieM peanu3yroTcs (YHKIUU TOPU30HTAIHLHOTO PE3CPBUPOBAHUS, & UMEHHO COBMECTHOM
paboThI ¢ YIaIEHHOM CTaHIIUEl 3TOro->ke ypOBHSI.
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1. KonTpoJuiep 1aHHbIX

Jnst moGaBneHus: ycTpoWcTBa BBOJA 3ByKa cO3Ma€Tcs M KOH(DHUTYpUPYETCS KOHTPOIJIEp B CHCTEME
OpenSCADA. Tlpumep BKiIaiku KOHGUTYpaAIMA KOHTPOJIJIEPA TaHHOTO TUIA W300pakeH Ha puc.l.

urator of OpenSCADA: [leM0 CTAHLUA [_]

E

©ain  PepakTvposanve  Bug  Momows  QTStarter

8B 000 "R 1L 200 BD
Mnaa
|E| G Hemo cTaHupma

"'E Baskl faHHbIX Wm
'-_J}ﬁ, BesonacHocTL
_? TpaHcnopTel —CocToAHKe B
w0 TpaHcmopTHBIE MpoToKONLI
= J CHOP AaHHBIX

KoHmponnep: test

CTatyc. 3amywend. Coop ¢ 2 KaHanoe. Momyyexo 0.21 MB.

El- Modyas: BrnioueH: [
LLnos MCTOMHWESE paH i
MocdBus JanyueH ||

DCON knMeHT B[l KoHTponnepa: [*.* | ']

SMMP knueHT
BRouHBIA BEIMMCIMTENE — KoHdmrypaupa
R CHop paHHBIx CHCT D: test
[=}- 3ByKOBaA kKapTa
=} test Mmsa:
test1
test OnvcaHWe:
Nom4ecklin Ypo s eHb
BbiMMcMTENE Ha javar
Chop paHHeIx Siemens
Diamond nnaTel cbopa |
Butnuomera waltnodos:
| ApxWBbI
J CreumansHele Brniouate: [
I?l Monb3oEaTeNbCHWE MHTERL Janyckate: [ |
@Y ¥YNpasneHWs Moy nAMA
&) Loop PesepBrpos aHWe: [EhIKHDHEHQ |v]
8 Loop S5L MpegnodTeHUE MCNONHEHWA: [dE!hlcm{Mi& VPO BEHE> |v]
h Eljgook Tabnuua NnapameTpoE: [SoundCard_test ]
YVoTpoACTED KapTeL [N"u"idia nForeed: MWidia nForced (hw:0,0) | v]
YacToTa BbIGOpHM SHAYEHMA Kap T (ML) [SUUU | v]
E'—| [I'I] THN 3HEHEHWA B bIGOPHK: z
| 1 -~
#|fomar]

Puc.1. Briiagka koH(pUTYypamnuu KOHTPOJIIEpa.

C noMoIpio 3TON BKJIAJIKH MOKHO YCTAHOBHTD:
+ CocrosHue KoHTposuiepa, a uMeHHo: Ctatyc, «Bximtouen», 3amymen» u uma b/l, conepxaniei
KOH(UTypaImio.
«  Wnentuduxatop, UMs U onrcaHrue KOHTPOJLIEpa.
+ CocTtosiHHE, B KOTOPOE NEPEBOUTH KOHTPOJUIEP MpH 3arpy3ke: «Bxinrouen» u «3amynien».
+  Pexxuim ropH30HTAIBHOTO PE3ePBUPOBAHUS U MPEANOUTEHNUE UCTIOTHEHUS JAHHOTO KOHTPOJIIEpa.
+  Hwms tabnunpl B/, B KOTOpoil XpaHUTH apaMeTphl ITOr0 KOHTPOJLIepa.
+  YCTpOUCTBO KapThl U3 CIIMCKA JOCTYITHBIX.
+ UYacToTa BRIOOPKH 3HAYEHUH KapThI B TepIiax.
+ Twun 3naueHus BeIOOPKU U3 ciivicka: BemectBennslit 32, Lemnsiit 32 u Llensrii 16.
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2. [lapameTpsl

Jns nmobGaBrneHust KaHajda YCTPOMCTBA BBOJa 3BYKa co3Aaércs M KOH(DUTYpUpYETCs TapamMmerp
koHTpojuiepa B cucteme OpenSCADA. ITlpumep BkIagkd KOHPUTYpAIlMU TapamMeTpa MaHHOTO THIIA
n300paxkeH Ha puc.2.

f_'.-: OT OpenSCADA KoHgUrypaTop == >
®ain PepakTvpoBaHue Bug  Nomows
B 8O0 Ll 200 @0
R 2] Mapamemp: test
= & Demo station
"ﬁ ba3ibl JaHHBIX NapameTp [ ATpUBYTHI | Apxreag KA ]
{4, Be3sonacHocTh
& TpaHcnopThl ~CacToAHne
L TPaHCNopTHBIE NP Tvn: std
Bl | CHop AaHHbIx BKriadeH:
B Modyne:
TpaHcnopTép U ~KoHpurypayna
ModBus KNKeHT D: test
DCON knueHT WME: [
SHNMP kneHT ’
BNOYHBEIA BEIMU OnucaHue:
¥ COop AaHHE
£l 3BYKOBaA KapTe
Bl test
test1 T
test
Tarudeckia ypc
Bbl“-IMCJ'IMTE.I'IipI- BTz
CHop naHHbIx S KaHan:
Diamond nnaTty
Eutnuomeka wan:‘;E
[ [«I*]
Flroman)

Puc.2. Briragka koHbUTYpamuu mapamerpa.

C nomo1IbIo ATON BKIIAJAKU MOYKHO YCTAHOBUTH!
« Tun mapameTpa u yka3aTh COCTOSIHHE MapameTpa «Bximrodeny.
«  Wnentudukatop, vMs ¥ OMIHCAHUE TTApaMeTpa.
+ CocrosiHHE, B KOTOPOE MEPEBOUTH MMapaMeTp MpHu 3arpyske: « Bxiaroueny.
- Kanan ycTpoiicTBa BBO/Ia 3ByKa U3 CIIHCKA TOCTYITHBIX KaHAJIOB.

Bknangka atpuOyroB mapamerpa MMeeT BHJ, IPEICTABICHHBINH Ha pHC.3, a BKIAJIKa 3HAYEHUH apXuBa
aTpubyta “val” npezacrasiena Ha puc.4.
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Daiin  PepakTMpogaHWe Bug CDomols

A 8500 - = & Y2 0 e ]

% [~]

C- @ Demo station
=% Ba3bl faHHbK MapameTp ATpUEYThI ApxUeaL WA
i, Be3onacHoCTE
i TpaHncnopTol D test
@ TpaHcnopTHelE Np IS [
| CEop faHHbIX

B Modyne:

Mapamemp: test

0n-8-&-5-5

OnUcaHwe:

TpaHCNopTEpR W
MaodBus KnueH1
DCOM KNWUEHT
SHNMP kKNUeHT
BnouvHBIR BeIMK

¥ CO6op nanHe | Owwubka: 0
JBYKOBAA KapTs

o test 3Ha4eHWe: 0.00930786
test1
test
Torv4ecknia ypo
BeMUCAKMTEND F
CHop naHHex S

Mizammnd o

o-&-&-&

1-B-8-8

Puc.3. Briagka atpu0yToB mapamerpa.

@ain  PepakTMpoBaHve Bud  MNomowe

B B OO0+ ekl |20 -]
||/IMF| [+]

Pi_var
STBG12_var | Apxve | ApxvBaTopbl | 3HaueHMA \
TE1314_1_varl

gN1_P Bpews: |09.03.2009 13:40:47 |5 [0 =

gm—$ Pasmep (cek): |1

test wal ApxmBaTop:

T PP3 war .
— — MNMoka3aaTh rpague
gii1. P paguk; vl

F_PP1 var Pa3Mep u3oopakeHna: 600 5] (230 =
P3_var — LLkana 3Ha4eHus:; [U |%] [U |%l
Meminfo_use
TE1314_2_ warl
F3_var
TE1313_1_var
P_PP3_var
gh1_DS s

var . , 1,
E 21_?{[;;_1 1_:@ rl |H\M\|\J\|\l|.| l’l e --'"h'ui|]\|I'iI'F’h‘h’h’ulu'hi#p‘w" -1lb'||I,|||'|I|\|||-‘|||.]\,.III4\, J'l]W. ‘FI,IrlJIKJ\JIKJ\]IHUHI'|I|JI'| ".‘flﬂ,-'~.4n"'-.,,-'|,r-‘1,' I'-|IJJMw"NlJl'J\I “h‘lllll W‘M\]\]\f
P13 var '
STB612_vard
CPULoad_load
Fd_var

F103_war Tid0a4 50 0ms
TE1314_1_war

Apxue 3HavyeHUU: test val

MpacrK 3HaeHKMA:
1

01,75
0,75

Floman

Puc.4. Bknagka 3HayeHun apxua aTpubyta “val”.
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Moayau <OPC_UA> noacucremsl “Coop
TaHHBIX” U moacucTeMsbl "TpancnopTHbIe

IPOTOKOJIbI"
IHapamerp |Moayas 1 Moayan 2
ID: OPC UA OPC UA
Hwma: OPC UA OPC UA
Tun: DAQ IIporokon
Hcmounuk: |daq_daq OPC _UA.so
Bepcus: 0.5.0 0.5.0
Aemop: Poman CaBouenko

. |IIpenocraBisieT peanusanuio [Ipenocrasnser peanuzanuto OPC UA

Onucanue: kimeHtckoro cepsuca OPC UA. MIPOTOKOJIA.
Jluyensus: |GPL

OPC (OLE for Process Control) 3To cemeiicTBO MPOTOKOIOB U TEXHOIOTUHN, TPEIOCTABISIONIUX €TUHBIN
uHTepdeinc Ui yrnpapieHus o0bEeKTaMH aBTOMAaTH3allUd M TEXHOJIOTHYECKUMHU mporieccamu. Co3gaHue u
noepxkky crnerudukanuii OPC koopauHUpyeT MeXIyHapoaHas HekomMmepueckas opranuzamus OPC
Foundation, co3gannas B 1994 romy BemymMMH TNPOU3BOAMTENSAMU CPEICTB  MPOMBIIUICHHON
aBTOMAaTH3AIUH.

B Buay Toro, uro 3HaumrtenbHoe BiusHMe B opranuzanuu OPC Foundation umeer kopnopauus
Microsoft, npotokonst OPC, no nocienHero BpeMeHH, OblIM OAHOIUIAT(GOPMEHBIMH U 3aKPBITBIMU, B BUY
MPUBS3KA K 3aKpbITBIM TexHonorussM MS Windows. OmgHako ¢ HemaBHuUX Top opranm3aruein OPC
Foundation Obutn co3nanbl Takue MHorormiardgopmennsie uaTepdeiicel, kak OPC XML DA u OPC UA.
HauGonpmmuii naTepec u3 Hux npenacrasiset uarepdeiic OPC UA, kak yHUGUIIUPYIOITHI Bce HHTEPGEHCh
pPaHHUX BEPCU B paMKaX OTKPBITBIX K MHOTOIIAT(HOPMEHHBIX TEXHOJIOTHA.

Jannsiit Monynp peanusyeT nojaepxky uHrepgerica u npotokoia OPC UA kak B BUJE KIMEHTCKOIO
cepsuca, Tak U B Buue cepsepa OPC UA. Knuentckuit cepuc OPC UA peanusyercs OJHOUMEHHBIM
Moxayiem nojacuctemsl "COop naHHBIN", a cepBep peanusyeTcs: MoayseM nojcucteMs! "TIpoTokosr".

B Tekymell Bepcum NaHHBIX MOJyJEH peaau3yroTcsl OMHapHAas 4acTh MPOTOKOJIA U 0a30BbIE CEPBUCHI B
HeOe30MmacHOM pexuMe. B MmociencTBuu IUIAHHPYETCs paclIMpeHue Moayls nans paboTel  yepes
HTTP/SOAP, moanepkku MOMUTHK OE30MaCHOCTH M peann3anun ocTanbHbIX cepBrucoB OPC UA.

Xots nporokonn OPC UA wu siBnsieTcst MHOTOmIaThopMeHHbIM, ero cnerudukanus u SDK He sBistoTcs
CBOOOJIHOZOCTYITHBIMH, a TpPENOCTaBistoTcs Tojibko ujeHam opranusanuun OPC Foundation. Ilo srtoit
NPUYHHE Pean3alus JaHHBIX MOIYJIEH CTOJNKHYJIACh C 3HAYUTEIBHBIMU MPEMSTCTBUSAMU M MIPOOJIEMaMH.

Bo mepssriii, mporokon OPC UA cnoxkeH W peanusanus ero BooOmie 0e3 crenudukaimy KpaitHe
TpynoéMmka. [lo 3Toi mpuumnHe paboThl HaJ JAaHHBIMM MOJYJSMH JI0JIrO€ BpeMsl HE HAaUMHAIacCh U TOJIBKO
Omaronaps CroHcopckoil momoru onHoW u3 opranuzanuii-uieHa OPC Foundation mpoext OpenSCADA
nosryums JokyMmeHrtauuio cnenudukanuu. I[Ipu stom SDK u ucxonnsie texctsl ANSIC-API npotokona
OPC-UA nonydeHbl HeObUIM MO MPUYMHE HE COBMeCTMMOCTH MX JuueH3un ¢ GPL u kak cienctsue
NOTEHLUAIBHON yrp0o30i HapyIIEHUs! JIMLEH3UU MIPH paboTe ¢ UCXOJHBIMU TEKCTaMH, YTO MOTJIO IIPUBECTH
K HOCJIEIYIOLUMM IOPUANYECKUM IIPoOIeMaM Ipy CBOOOTHOM pacpOCTPAHEHUH JJTaHHBIX MOTYJIEH.

Bo BTOphIX, naxe Hamuuue cnenu(UKaluy HE MO3BOJSET PEHIMTh Psii TEXHUYECKHX BOMPOCOB 0e3
npUMepa pealn3alid U BO3MOXKHOCTH MPOBEPKU Ha paboueM mpoTotune kineHta u cepsepa OPC UA.
Hanpumep, UMEHHO TEXHUYECKHE OCOOCHHOCTH PEAIM3aLUU aJITOPUTMOB CUMMETPUYHOTO MHU(POBAHUS U
MOJTyYEHUS KIIIOYEH NI HUX HE TMO3BOJWIM 3aKOHYUTh PEaTU3alUI0 MOJIEPKKU MOJIUTUK 0€30IacHOCTH,
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Ha I[aHHbIﬁ MOMCHT.

Jis otnaaky (QyHKIMOHMPOBAHUS MOAYJEH OBLIO HCIOJIb30BaHO JaeMoHcTpanonHoe [1O ¢upMmer
Unified Automation B cocraBe OPC UA knmenta - UA Expert u cepsepa - OPC UA Demo Server.

1. IIporokoa OPC UA

OPC UA »T10 mmardopMo-HE3aBUCHUMBI CTaHAApPT C TOMOIIBI0 KOTOPOTO CHCTEMBI M YCTPOWCTBA
Pa3INYHOrO TUIIA MOTYT B3aUMOJIEHICTBOBATh IyTEM OTHPABKHU COOOLIEHUN MEXKIY KIMEHTOM M CEpPBEPOM
Yyepes pa3iMyHble TUMBI ceTeld. [IpoTokon moanep:kuBaeT 0e30macHOe B3aUMOJICHCTBUE IMyTEM BaTUIAIIH
KJIMEHTOB U CcepBepoB, a Takxke mnpotuBojeiictBus atakam. OPC UA omnpenenser nonstue Cepgucei,
KOTOpBIE CEpBEpa MOTYT IPEAOCTABIISATH, @ TAKKE CEPBUCHI, KOTOPBIE CEPBEP MOANEPIKUBACT IS KJIUEHTA.
WNudopmanus nepenaéres B Buie THINOB AaHHBIX onpenenéuasie OPC UA u npousBoauTeneM, KpoMe TOro
cepBepa OMpEAEIsIOT OOBEKTHYI0 MOJENb, A KOTOPOM KIMEHThl MOTYT OCYIIECTBIIATH JUHAMUYECKUN
0030p.

OPC UA mnpenoctaBisieT COBMEIIEHHE, WUHTETPUPOBAHHOTO AJPECHOTO MPOCTPAHCTBA W CEPBHUCHOM
MOJIeJI. DTO TMO3BOJSET CEepPBEpY HHTETPUPOBATh NaHHBbIe, HapymieHUs (Alarms) u cobwertusi (Events),
HCTOPUIO B JTOM aJPECHOM IPOCTPAHCTBE, a TaKXKE IMPEAOCTaBIATH JOCTYIl K HHM TOCPEIACTBOM
MHTETPUPOBAHHBIX CepBUCOB. CEPBUCHI TAKXKE MPEIOCTABISIIOT MHTETPUPOBAHHYIO MOJIEbh 0€30IaCHOCTH.

OPC UA mno3BoJisieT cepBepaM MPeOCTaBIATh I KJIHUEHTOB OINPEICIICHUs] TUIOB ISl JIOCTyNa K
o0bekTaM u3 agpecHoro mnpocrtpanctBa. OPC UA pomyckaeT mnpenocTaBieHME JaHHBIX B Pa3IMYHbIX
dopmarax, BKIO4as OMHapHBIE CTPYKTYpbl 1 XML-1okymMenTsl. Uepes anpecHoe MpOCTPaHCTBO KIIMEHTHI
MOTYT 3allpOCHUTh y CepBepa MeTaJaHHble KOTOPbIE ONMUCHIBAIOT (hOpMaT JAHHBIX.

OPC UA polaBnsieT MOANEPKKY MHOKECTBEHHOW CBS3HOCTH MEXIY Yy3JaMH BMECTO MPOCTOrO
JIOBOJILCTBOBAHUSI MEPApPXUUHOCTHIO. Takas ruOKOCTh, B KOMOWHAIIMM C OTMPEACIICHUEM THUIIOB, IMO3BOJISET
npumeHsaTe OPC UA st pemieHust 3a/1a4 B IIMPOKOH MPoOIeMHO# 001acTH.

OPC_UA cnpoektupoBaH ajisi obecrieueHrs HaASKHON BhIqaun JaHHBIX. OCHOBHAs 0COOEHHOCTh BCEX
OPC cepBepoB crmocOOHOCTD BBIJIaBATh TAHHBIE M COOBITHS.

OPC _UA crhpoexkTupoBaH Uisi TOAJEPKKM IIMPOKOTO Juamna3oHa cepepoB, oT mpocTsix [IJIK mo
MPOMBINIUICHHBIX ~ CEPBEPOB. OTH  CEpBEpa  XapaKTEPHU3YIOTCA IMUPOKUM  CHEKTPOM  Pa3MEpOB,
MPOU3BOJUTENBHOCTH, MIATPOPM HCHONHEHUS W (PyHKUHOHANBbHON émkocTH. CrnemoBatensHo OPC UA
OMpeNiesieT HCUEPIBIBAIONIEE MHOXKECTBO BO3MOXHOCTEH, H CEpPBEpP MOXKET HMILIEMEHTUPOBATh
MOJMHOXKECTBA JTHX Bo3MOxkHocTe. [l obecnedenuss coBmectumoctn OPC  UA  ompenensier
MOJIMHOKECTBA, WMEHyeMble [Ipogunsimu, KOTOpbIE cepBepa MOTYT YKa3blBaTh HJsi COTJIACOBaHUS.
KnueHTsl MOTYT B MOCIIEACTBUM BBINOIHATH 0030p npoduiieit cepBepa u MpoOpackiBaTh B3aUMOEHCTBHE C
CEpBEpOM OCHOBAHHOM Ha MPOQPUIIAX.

OPC UA cneuudukanus COpOSKTHPOBAHA Kak SAPO B CIO€ H30JHMPOBAHHOM OT TMOJICKAIINX
KOMIBIOTEPHBIX TEXHOJOTUN U CeTeBBIX TpaHcmopToB. JTo mo3Boisier OPC UA, mpu HeoOXoaumocTw,
pacmupsThcsl Ha OyaylnIue TEXHOJOTMH O€3 OTTOP)KEHHUS OCHOBBI 1u3aiiHa. Ha 1gaHHBIA MOMEHT
criennukanyen onpeaeneHsl aBa cnocoda koaupoBanus AaHHbIX: XML/text u UA Binary. B nononnenue,
omnpezeneHo aBa tuna tpancnoptaoro cios: TCP u HTTP/SOAP.

OPC UA cnopoektupoBaH Kak pemieHue g murpauud ¢ OPC kiIMEHTOB M cepBepOB, KOTOpbIE
ocHoBaHbl Ha Microsoft COM texnonorusix. OPC COM cepsepa (DA, HDA u A&E) Moryt ObITh JIerko
orpaxkeHsl B OPC UA. IIpon3BoanuTenu MOTYT CaMOCTOSTENIbHO OCYIIECTBIISATh TAKYI0 MUTPAIHIO MITH e
PEKOMEH/10BaTh MOJIb30BATENSM UCIIOJIB30BaTh OOEPTKU U KOHBEPTOPBI MEXKAY 3TUMH IpoTokosamu. OPC
UA yHUpHUUUPYET NpenblIyliie MOJEIU B €IWHOM aJPECHOM IPOCTPAHCTBE C E€IUHBIM MHOKECTBOM
CEPBHCOB.
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2. MoayJb peaju3anuu nNpoToKoJaa

Moyns MpOTOKONA COAEPKUT KO peanusanuu mpotokonsHoM yactn OPC UA kak Juisi KIIMEHTCKOTO,
Tak u s cepBepHoro cepsuca. s moctpoeruss OPC UA cepBepa J0CTaTOYHO CO3/4aTh BXOISIIHI
TPAHCIIOPT U BBIOPATh B HEM MOYJIb JAHHOTO MPOTOKOJIA.

2.1. O6cayxuBanme 3anpocos 1o nporokoay OPC UA

Bxomsmme 3ampockl K MOAYIIO-TIPOTOKONY 00paOaThIBaOTCS MOIYJIEM B COOTBETCTBHUH  CO
ckoH(purypupoanusiMu KoHedHbIMH y31aMu OPC UA (EndPoints) (puc.1).

OpenSCADA QTCfg: demo cTaHuHA

Paiin FPepaktupoeaHwe Bug Nomowe QTStarter

88000 R Ll 200 20
|E|MH9 ,El,em} CTaHuMA

Moayne: OPC_UA

= 'h Bazkl AaHHEIx

KoHeqHele yanel | [MoMowe |
- 1y BezonacHooTe
..fg TpaHcnopTel KoHeYHEIe yanel:
EIH' TpaHcnopTHEIE NpOTOKO test

HTTP-peanuzauwna

i CoBcTEeHHLIA NpoTokon
E} Nonesoeartenscenii npot
El- ModBUS

B oPC UA

J CBop AaHHEIX

| ApxMEER

@ CneyuancHele

N

Ijl MonezoeaTensckie MHTE

QI' ¥npaeneHWe MogynAMK

I—i:'l Loop
Loop SS5L
-1 PLC

(<] (D]
[ ]

B rarman

Puc.1. Koneunsie y371b1 mpoTOKOJIA.

Koneunsiit y3en nporokona OPC UA sto daxtuyeckn o0bekT cepepa OPC UA. Koneunsle y3nbl B
OPC UA wmoryT OBITh KaK JIOKaJbHBIMH, TaK W yJaJE¢HHBIMU. JIOKaIbHBIN KOHEUHBIN y3eN MpenHa3zHaueH
JUJIsL IPEIOCTaBIICHUST pecypcoB cTaniuu 1o npotokony OPC UA, B To BpeMs Kak yJajd€HHbIE KOHEYHBIE
y3JIbl CITY’KaT Kak JJIsl BBIOJIHEHUs cepBrca 0030pa noctynHbix OPC-UA y3710B, Tak U ISl HUTIO30BAHUS

3arpocoB K yJNald€HHBIM CTaHIMAM. B maHHOW BepcuHM MOy MOJAEPKUBAETCS TOJBKO KOHQUTYparus
JIOKaJIbHBIX KOHEYHBIX Y3JI0B.

OO0mas kKoH(pUTYpausi KOHEYHOTO y3J1a OCYIIECTBIIICTCS Ha TJAaBHOM BKJIAJKE CTPAHUIBI KOHEYHOTO
y31a (puc.2), mapameTpamu:
« CocrosiHHe y311a, a UMEHHO: cTatyc, "Brmrouer" u ums b1, coneprxkarielt KoH(MUTYpaIHio.
«  Wpentuduxarop, uMst 1 onucaHue y3ia.
+ CocrosiHME, B KOTOPOE NIEPEBOIUTH y3€1 IIpHU 3arpy3ke: "Bxirouen".
 Tun xonupoBanus nporokosa. Ha naHHbIH MOMEHT 3TO TOJbKO "buHapHbIiA".
+  URL kxoHe4HOI1 TOYKH.
+ Ceprtuduxkar cepsepa B popmare PEM.
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+ IlpuBatsblii kit04 B popmare PEM.
+ Tlonutuku 6e30macHOCTH cepBepa.

Cfg: Oemo ctaHuns

Eaﬁn Ee,anTupoElaHue Baa DOMOLIJ.I: QTStarter

Q8000w L 200 O@

|HM|=|
Elo OeMo cTaHUMA
gl
“34 Bazel AanHux KoHedHelid yzen
E&ﬁ EezonacHocTe
g} TpaHcnopTel —CocToAHWE B
B

KoneuyHbiAa y3en: test

» TpaHcNopTHEIE MPOTOKON
‘.'" P P P CTaTyC! Brmouen. 3anpocoe 0.
HTTP-peanuzauuna

CoBcTEeHHEIA NpoToKon «© BinKHeH! |E|

Monkzoeatensckid ApoTO

i B ModBUS BA: [“'-“' |']
i [ oPC UA p
B R )

J Chop AaHHBIx ID: past

[ ] Apxuew

’I P MMH:[

ﬁ CneunaneHole

OnucaHwe!:

!J MNonebzoBaTensckKe HWHTEE

@Y ¥npaeneHue mogynami

& Loop
: Loop S5L

BenwHaTte! |E|

TWN KoAWMPOBAHWA! | BUHapHEIA -

URL: [opc.tcp:ffl'ornan.diya.m'g:4841

Ceptudukar cepeepa (PEM):

MIIDOTCCAzqgAwIBAQIESR xb0zANBgk ghkiGSw0BAQUFADBIMQswCQYDVQQGEWIE
RTEQMA4GALUECBMHGMF2YXIpYTESMBAGALUER xMITnVyZW 1iZ¥InMSAnHg YDV
ExdWbmlmaWykIEF1d Gty XRpb24gR21iSDEUMBIGALUEAxMLYWFTZXI2ZXIDUFAN
HheIMD gxMTEzMTY1NDQzWheNMDk xMTEzMTY1HD Qz WiBrMQswCQYDVQQGEwIER
MA4GALUECEMHOMF2YXIpYTESMBAGALUER xMITRVYZW 1iZHInMSAwHgYDVQQKE -
bmlmaWvkIEF1dG9t¥XRpb24gR 21iSDEUMBIGAL UEAXxMLIVWFTZXIZZXIDUFAWGZ S w

MpUEaTHEIA KNwY cepeepa [PEM):
----- BEGIMN RSA PRIVATE KEY----- -
[II [III] MIICKQIBAAKBgQCqrXZOTOZ+58395uBYIWEAGrIwIp9mP2odpowglxbOyTllogth E

[ ] AnATHTannAFItFNGe e cr W T Yo W +afivSviitdtHmw h WHR 2N aGa HFH Y 8 e 30

B rarman

Puc.2. I'maBHas BKJIaJKa CTPAHUIBI KOHEYHOTO Yy3JIa.
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3. MoayJb coopa JaHHBIX

Monynbs cOopa TaHHBIX MPEIOCTABISAET BO3MOXKHOCTh ONpOca U 3amucu aTpudyToB 3HadeHwusi(13) y3i10B
tumna "l[lepemennas’.

3.1. KonTpoJsiep 1aHHBIX

Hns no6asnenust ncrounnka gaHHbIx OPC UA co3naércs m koHDUTypUpyeTCsi KOHTPOJUIEP B CUCTEME
OpenSCADA. Ilpumep BkIaaAKu KOHPUTypalMu KOHTPOJUIEpa JaHHOTO TUIA N300paskeH Ha puc.3.

CpenSCADA QTCﬂ;: Hemo cTaHuWA

$aiin  PesakTupoeaHwe Bua  Momowe QTStarter

8 8000w L 4LB0CL @D

|HMH
R Kontponnep: test
El’ OeMa cTaHuMA
=
& — Ba3tl AaHHLIx Kontponnep | Mapametpel | OB3op ysnos cepeepa |
l'__& BezonacHooTe B
.i} TpaHcnopTel CTaTyc! i:Bxrouen.
: @ TpaHcnopTHEIE NpoToK o i
ElJ Chop A3HHEIX Brnien: (V|
B} PMoayne SanyweH: I:l
-- LNz WCToHHWKOE A8
[ ModBUS Ef koHTponnepa: [“'.“' I~
DCON knueHT
B} SHMP knuent - b
-- Obopynoeadue ICP | 1D past
-- BAoHHEIA BEIMMCIHMTES
[} ¥erpoficrea ACKY LLEE
R CEop AaHHEIX €M ERIIELTIEE
B opc uA
: Lo test
"39‘,'1(0!.!5! KapTa
-- NorvHecknid ypoeeHE
-- BrHmonuTene Ha jave
-- Chop AaHHEIX Sieme Brnm-ate: |E|
[F- Diamond nnate cBof - I:I
[t} BubanoTarxa wabnonos: anyckaTe!
E‘ ,,' ApxUBbI FezepBMpOBaHWE! [BI:IKHIEHEHQ I"]
&4 cneuwanchue —
Mpeano4TeHMe WCNONHEHKWA! [{EhICnKHH YPOBEHE> "]
@| MonezoEaTENECKWME MHTE L =
w ¥YnpaeneHWe MoLYNAMK Tabnvua napaMeTpoE! [DPC_UA_Prrn_test ]
G- L
- eep MnaHWpoBaHKWE BEIMMCIEHWA! [1 |V]
Loop S5L
- pLC YpoEEHE NPUOPWTETA 3adaq4M cBopa AaHHEIX! _E
Mepyon cMHXPOHWIEWKWK C yAan&HHOR cTaHuwnen (cex):
Ajpec TRPAHCNOPTa! [Sockets.testDPC IT]
KoHeqHEIA y2en: [opc.tcp:.l".l"localhost:4841 ]
EI EII] -
Monutuika GezonacHooTH: | Het - E

Puc.3. Bxnagka koH(UTrypaluu KOHTpoJUIepa.

C nomo1ibio 3TOH BKJIaJKH MOXKHO YCTaHOBUTD:
« CocrosHue KoHTpoJuiepa, a uMeHHO: Craryc, "Bxmouen", 3anymen" u umsa BJl, cogepxaiuei
KOH(UTypaIuIo.
« Wpentuduxarop, uMs 1 ONUCaHNUE KOHTPOJLIEPA.
+ CocrosiHME, B KOTOPOE NEPEBOAUTH KOHTPOJUIEp IpH 3arpy3ke: "Briroden" u "3amymen".
+  PexxuM ropu3zoHTanbHOrO pe3epBUPOBAHUS U NIPEIIOYTEHUE UCIIOJHEHUS JAHHOTO KOHTPOJUIEPA.
+  HMms Tabnuipl 1715 XpaHeHUs: KOHGUTypalyy napaMeTpoB KOHTpoJUIepa.
+ [lapameTps! IaHUPOBIIKKA UCIIOJIHEHUS 3aJa4ul cOopa U €€ IPUOPUTETHOCTb.
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« Ilepuon cunxponuzanuu KoHGUTYpaluu aTpuOyTOB MapaMeTPOB € yIaIEHHON CTaHIIUEH.

« Azpec MCXOJMILIEro TPAHCHOPTA M3 CMHMCKA CKOH(MUTYPUPOBAHHBIX HCXOJSIIUX TPAHCIIOPTOB B
noacucteme "Tpancropter" OpenSCADA.

«  URL xoHe4HOro y3i1a yaaJI€HHON CTaHIUU.

+ TlommTuka 6€30MaCHOCTH B PEKUM OC30TTACHOCTH COOOIICHHSI.

+ Cepruduxkar knuenta B popmare PEM.

« OrpannyeHue uucna aTpuOyTOB B Tapamerpe, M peXuMa HMIIOpTa BCEX aTpuOyTOB
MIPUHAJISKAITNX O0BEKTY.

C nenpio obneryeHust MASHTU(UKALUH Y3J10B Ha YAAJIEHHOHN CTaHIMEH, a Takke BBIOOpa UX Uil BCTABKU
B IIapaMeTpe KOHTpOJulepa, B OOBEKTE KOHTPOJUIEpPAa IPEAyCMOTPEHA BKJIAJKa HAaBUTALUU 10 y3J1aM
yIaNEHHON CTaHLUH, I71€ MOXHO IPOMUTH MO AepeBY OOBEKTOB M O3HAKOMUTCS € UX aTpudyTamu (puc.4).

.n 2 OpenSCADA QTCfg: demo cTaHunA

Eaﬁn PepakTpopadve Bua [NoMowe QTStarter

8 8000 RX 140200 @20

Kontponnep: test

e

OeMo cTaHUMA
-

@i Bazel AaHHLIX KoHtponnep | Mapamerpel ] D63op yanoe cepeepa l
I';ﬂ_ﬂ BezonacHocTe
e
L TpaHenopTs ¥aen: [Eounterl (2:Counterl) I"’]
‘.,- TpaHonopTHEIE NpoToKO o 6
=]~ J CHop AaHHEIX L
Bl Momyas: ATpUBYT | FHa4EHWE | [3
-- Wnws WcToHHWKOE A8 : : ]
ModBLS Ma.¥zna J2iCounterl

DCON knveHT Knacckzna MepemeHHanA

-- SHMP knuenT

Bl OBopyaceanme ICP | MmMaOBzopa 2:Counterl
G} BnoHeii setnennTer MmaOToEpakeHMA en:Counterl
- Yerpoiicrea ACKY

R CHop AIHHLIE W MackaZanuck o]

C}- OPC UA MackaZanuculMones 0

i IHaHeHWE 70
--BEvKaaan KapTa

- Noru-eckuii ypoeeH:
-- BeMHHMCNUTENE Ha javs
-- Chop AaHHEx Sieme
[F- Diamond nAnaTte cBop
[ EwEanorera wabnonos

TundaHHEIx 0:UInt32

PaHr3Ha4eHuA -1

PazmepHocteMacckea

YpoeeHedocTyna YTeHWe, Fanuce,

e

| Apxues

G CneunansHble
4| Monesosatentckue uHTe

YpoeeHeJocrynaleone... YTeHwe, Fanuvce,

(]

LB e [, PP o - it

hl‘ ¥npaeneHWe ModynAaMK
I'£| Loop
Loop S5L

Puc.4. Bxiagka "O630p y3710B cepBepa cTpaHUIIBI KOHTPOJUIEpa.

3.2. [TapameTpbIl

Monyns cOopa TaHHBIX MPEIOCTABISAET TOJBKO OJIMH TUI MapaMeTpoB - “Ctanmapt’. JlomoITHUTEIBHBIM
KOH(UTypallMOHHBIM TIOJIeM TapaMmeTpa JaHHOro Moayis (puc.S) sBuserca mepeueHb y3no OPC UA.
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ATpuOyT B 3TOM IepeyUHe 3alMChIBAeTCA CIAEAYIOMNM 00pa3oM: [ns:id].

I'ne:
«  ns-001acTb UMEH, YUCIIOM;
+ id - uneHTUPUKATOP y3I1a, YUCIOM UITU CTPOKOM.

ITpumep:
« '0:84' - xopHEBas QUPEKTOPUSI;
« '3:BasicDevices2' - y3en 6a30BbIX YCTPOICTB B 00JIACTH UMEH 3.

OpenSCADA QTCfg: demo cTaHWHA

®aiin PeaakTvpoeaHve Bua  NoMmowe QTStarter

8B 000 A L&LLL200 29

FS

: F lMNapamerp: test
BN P P

MapameTp ATpUEYTEI | ApxHMBEaLWA ]

: % BezonacHocTe

TpaHcnopTel —~CocToAHKE

e TpaHNopTHEIE NpoTd

Twn:
=]~ J CHop AaHHEIX std
El- Mogyne: BrnwHeH: |E|
Fl- Wnws McToHHKMKoE
G} ModBUS KoHpurypauns
DCON knueHT ID! test
-- SHMP knueHT
-- Obopyaceadne 10 MmMaA:
-- EnoqHEIR BEIMMCIK ORMEaHAE:
- Yerpoiicrea ACKY i
R ChBop AaHHEIX
EH oPC UA
i Bl test
--BEvKaaan KapTa
-- NorvHeckuid ypoed | BrnmwyaTk ! E'
-- BemonuTENE Ha j.
B} CBop aaHHex Sie Crncor ysnea:
Bl Diamond nnate © Z:Counterl
- Bubanorera wabnones 3:BasicDevicesZ, Devicel.Variablel
B[] Apxunsel -
ﬁ CrneunankeHee v

N EHEN ]

[ )

fDemoStation/sub_DAQ/mod_OPC_UAScntr_test/prm_test/ % 2fprm % 2fst% 2ftype E| rorman

Puc.5. Briragka koH(pUTYpamuu mapamerpa.
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B cooTBeTCTBUM C yKa3aHHBIM CITUCKOM Y3JIOB BBITIOJHSIETCSI ONPOC M CO3JIaHUE aTpUOYTOB MapamMeTpa
(puc.6).

o W OpenSCADA QTCfg: Oema cTaHuua

®aiin  PeaakTvpoeaHwe Bua  Nomowe QTStarter

83000 "% Lkl 200 98

Y

llapameTp. test

Eo Jemo cTAHUWA

=
H‘i BEazkl AaHHEIx MNapamerp ATENEYTL ApxMBaLUA

BEezonacHocTe

g TpaHcnopTel ID: tast
- lgld TpPaHNoOpPTHEIE NpPOTY
J Chop AaHHEIX Wma: [
El- Mogyns: rer CnucaHue:
» Wnwz nerodHuMEog -
- ModBUS

o DCON knuenT

- SHMP knueHT

- DbopyaoeaHune IQ
- BRoYHEBIA BEIMMENK
- ¥erpocrea ACKY
- C6op asmuix Counteri: | 4839 =
- QPC LA —
LB test Variable1: |1957 =
"3E‘_,"KGHEF| KapTa
--ﬂoruqecr{uﬁ YRpOoB
-- BeMMonuTENE Ha j.
EH CBop aaHHex Sie
- Diamond nnate CE
[H- EwBavorars wabnonos| T

o-8-8-8-8

Cwubka: g

Puc.6. Bxnagka arpu0OyToB napamerpa.
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Moayab noacucreMsl “Tpancnoprsl” <Sockets>

Mooynw:  Sockets
Hmsa: CoxkeTnl

Tun: Tpancnopr
Hcmounuxk: tr_Sockets.so
Bepcus: 1.4.2

Aemop: Poman CaBoueHko

[IpenocraBisger TpaHCIOPT, OCHOBaHHBIA Ha cokeTax. lloanepkuBaroTcs HHTEpHET U
unix cokeTbl. MuTepHeT coket ucnoib3yer TCP u UDP npoTokosnsl.

Jluyensus: GPL

Onucanue:

Monayns Tpancnopra Sockets mpeocTaBiseT B CHCTEMY MOAJIEPXKKY TPAHCIOPTOB, OCHOBaHHBIX Ha
cokerax. IloanepKuBarOTCS BXOAAIIME M HCXOMASIIHME TPAHCIIOPTHI, OCHOBAHHBIE HA WHTEPHET COKETaX:
TCP, UDP u UNIX cokere. /[o0aBUTh HOBBIE BXOIAILINE W HMCXOJSIINE COKETHl MOXHO MOCPEICTBOM
KOH(HUTypanuy TPaHCIIOPTHOU MOJCUCTEMBI B 1I000M KoHpuryparope crucrembl OpenSCADA.
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1. Bxoasinue TpaHCHIOPTHI

CKOHQUTypHpOBaHHBIM ¥ 3alyIICHHBIH BXOAALIMNA TPAHCIOPT OTKPHIBAET CEPBEPHBIA COKET s
oXXuaHus coequHenus KreHToB. B cirydae ¢ UNIX cokerom co3maéres daiin UNIX cokera. Cokerst TCP
n UNIX sBisroTCS MHOrONOTOYHBIMHU, T.€. HPH MOAKIIOYEHHU KIHWEHTAa K COKETaM JaHHBIX THUIIOB
cO3/1aéTcsad KIIMEHTCKUI COKET M HOBBIM IOTOK, B KOTOPOM IPOU3BOJAUTHCS OOCITY)KMBAaHUE KIHCHTA.
CepBepHbIil COKET B ’TOT MOMEHT IIEPEXOAUT K OXKHJIAHHIO 3alIPOCOB OT HOBOI'O KJIMEHTa. Takum oOpazom
JOCTUraeTcs napajiesibHoe 00CIyKUBaHUE KIIMEHTOB.

Kaxxnprit  BXOISAIMUN COKET O00S3aTENbHO CBS3BIBAETCS C OJHUM U3 JOCTYIHBIX TPAHCIOPTHBIX
MIPOTOKOJIOB, KOTOPOMY MEPEAAIOTCS BXOASIINME COOOIIeHHsA. B cBSi3ke ¢ TPaHCIOPTHBIM MPOTOKOJIOM
MO/I/IEPKUBACTCSI MEXaHNU3M O0BEAMHEHHS KYCKOB Pa3pO3HEHHBIX MPHU Mepeaade 3ampocoB.

Juanor koH(puUrypauu BXosI1ero cokera n300paxex Ha puc. 1.

F-‘-_'; 0 Open3SCADA QTCHg: Oemo ctaHUWA

taiin  Pepaktupoeanne Bug  Momows  QTStarter

8800V 1 &4L200 @@

|HMJ|
=] g ,D,enm CTaHLMA

Basel maHHBEX m

=
2] L E3OMNACHOCTE
B ¥

®

=

=

Bxodrol mpaHcniopm: Self

TpanenopTw —CocToAHne

g ssL Cratyc: JanyweH. CosguHeHi 3, otkpeimo 1. Tpadvk Bxogawmi 0.9385 k6, noxogawmn 13.72 k6.

b Coretw JaKpkITo cosAMHEHWA No NMMATY 0.
5} Bxodwoil mpawenopm

EwnonHaeTca: E'

Bl TpaHznopTa: ["." |v]

Tect ModBus — KaHhurypayna
Baixodwol mpaHenopm:

10
MocnenoeaTensHei HATEp EEl]
@ TPaHCNopTHHE NpoToKoNb Wma: [Se|f
- |
J_ EBop aanHux CnucaHne:
| Apxnew
G CneynansHee
[l NonezoeaTeneckne nurepd
@ ¥Ynpaenewne mopynamm
Laap Agpec: | TCP::10005:1
Loop S5L
PLEG TpaHenopTHw i npoToken: | SelfSystem
3anyckate: E'

AnuHa ouepepm:

MakcHmym knneHToE:

ExopHod Bydep (kBadt) [:@

Keep alive coegnHeHni: _E

Keep alive epema oxnaaHnA (c): C@
[Il—| [III] MpAopHTeT: _

[ |

]

Puc.1. JInamor koHpUTYpaIiuy BXOASIIETO COKETA.

C moMo1Ib10 3TOro JUaaora MOKHO YCTaHOBHTH!
« Cocrosaue TpaHcropta, a uMeHHo: «Crarycy, «3amymen» u wums bJl, comepxkatei
KOH(UTyparuio.
«  UWnentudukaTop, UMs U OIMMCAHUE TPAHCIIOPTA.
« Anpec tparcniopta. @opmat aapeca onucaH B TaOJIUIIEC HUKE.
+  BpI0op TpaHCTIOPTHOTO MPOTOKOJIA.
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+  CocrosiHuE, B KOTOPOE EPEBOIUTH KOHTPOJUIEP MPH 3arpy3ke: «3amyIien.

« JlnuHA ouepeau COKETOB, MAaKCHMAJIbHOE KOJMYECTBO OOCIY)KMBAEMBIX KIMEHTOB U pa3Mep
BXOaHOTO Oydepa.

+ Orpannuenus pexuma "Keep-alive" mo KoamuecTBy 3alipoCOB U BpEMEHH OKUAAHUS.

- Ilpumopurer 3amau TpaHcnopra.

OcobenHoctr Q)OpMHpOBaHI/IH aZIpeCOB BXOIANINX COKETOB IIPUBCICHLI B Ta6J'II/II_[€ HHMKC!:

Tun Anpec
cOKeTa
TCP:[aopec]:[nopm] : [pescum] Tre:

+ anpec — Azpec, Ha KOTOPOM OTKpBIBAeTCsl COKET. JlokeH ObITh OTHUM U3 aJpECOB
xocra. Ecnu HU4ero He ykas3aHo, TO COKET OyJIeT AOCTYIeH Ha BceX nHTepdericax
xocTa. JlomyckaroTcsl Kak CHMBOJIbHOE, Tak U [P ipeacTaBienue aapeca.

TCP « nopt — CeTeBoM MOPT, HA KOTOPOM OTKPBIBAETCS COKET. BO3MOXHO yKka3aHue

CHUMBOJIBHOTO UMEHH 1OpTa (B COOTBETCTBUH C /etc/services).
+  PeXHM — peKUM paboThl BXoasmiero cokera (0 — pa3ppIBaTh COEAMHEHHE MTOCTIE CeaHca
npuéM-oTBeT; 1 — HE pa3phIBaTh).
[pumep: <TCP::10001:1> — TCP-cokeT AOCTyIeH Ha BcexX HHTEp(dericax, OTKPHIT Ha IOPTY
10001 u coenuHeHUs HE pa3pbIBAET.
UDP:[aopec]:[nopm] Tre:
« azapec — toxe uto B TCP;
UDP + mopt — Toxe uro B TCP.
[pumep: <UDP:localhost:10001> — UDP-coker noctyneH Tosbko Ha uHTepdeiice “localhost”
1 OTKpBIT Ha opty 10001.
UNIX: [ums] : [pesxcum] Tae:
+ ums — ums daitna UNIX cokera;
UNIX « pexum — toxe uro B TCP.
[pumep: <UNIX:/tmp/oscada: 1> — UNIX-coker noctynen uepes ¢aiin /tmp/oscada u
COEIMHEHUS HE pa3pbIBaeT.
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2. Ucxoasiimue TPAHCIIOPTHI

CkoH(MUTYpUPOBAaHHBIN U 3aMyIIEHHBIH UCXOISIIUNA TPAHCHIOPT OTKPHIBAET COCNAUHEHHUE C YKa3aHHBIM
cepBepoM. [Ipu pasppiBe cOeqUHEHUS WCXONAIIMNA TPaHCHOPT OTKIo4YaeTcs. [l BO30OHOBICHHS
COEIMHEHMS TPAHCIIOPT HYKHO CHOBA 3aITyCTUTh.

['maBHas BKIJIaJKa CTPAHUIIBI KOH(UTYpAIIMH UCXOSIIETO cOKeTa n300pakéHa Ha puc.2.

s+ 10 DpenSCADA QTCfg: femo cTaHuMA

®aiin Penaktmposanue Bwa  MoMowe QTStarter

88O =X L&l 200 @0

11 -
| A -] BbixoaHoui TpaHcriopt:UIQtCfgloop
EQ LeMo cTaHuWa
w Bazbl AaHHbx Tpancnopt | 3anpoc |
. l.‘ﬂf, BeszonacHocTe
Bl } TpaHcnopTel ~ CocToAHNe
- @ ssL
B F.g CoreTel CTaTyc! 3anymen. Tpadue exogawmui 8.049 k6, ncxogamui 0.08984 k6.

-- BxoaHo#H TpaHcnopT! BeinonHAsTCH: IE
[El- BerxoqHol TpaHcnopT|

N L
- DAQRedundantlog N =L ] [ ; [l
- UIQtCfaple Vg
' YpaunA
- UIQtCfgnetBook
- UIVisionloop ID: uigtcfgloop
- testOPC
WMma: | UIQtCfgloo
- Tect ModBus [ QtCtgloop

UIQtCfgloop Onucadne:
- UIQtCfgtest
- DAQGatetestloop

~ DAQRedndtloop

- UIQtCfgplxd
DAQGatEIQGP Anpec: [TCP:Iocthost:lUﬂUS l
[F- NocnesoBaTenbHBld MHTE
E}- @y TpaHcnopTHele npoTokon Zanyckate: | |

-- J Chop maHHBIX

y E}-[ ] ApxuBkl [IE]
[ ]

BpeMeHHEI2 MHTEPEANEl: |S5:1 l

EI raman
Puc.2. I'naBHas BK/IagKa CTpaHULbl KOH(UTYypaAIIMU UCXOAAIIETO COKETa.
C noMo1bI0 3TOr0 JUaIora MOKHO YCTaHOBHTH!
« Cocrosaue TpaHcnopTta, a wumeHHo: "Crartyc", "3amymen" wu wuma bJl, copepxaiuein

KOH(UTypaIuIo.

«  WpenTudukarop, UMs U ONTMCAHUE TPAHCIIOPTA.

+ Anpec tpancnopra. @opmaT agpeca OnucaH B TAOIUIE HUXKE.

+ CocTtosiHHE, B KOTOPOE NMEPEBOAUTH KOHTPOJUIEP MpH 3arpy3ke: "3amymieH".
+ TailimayT o yMOJIYaHUIO JTIsl OKHUIAHUSI COSTUHEHHS U OTBETA, OTAEIHHO.

Anpeca HCXOASIINX COKETOB Pa3IMYHOTO THIIA (POPMHUPYIOTCS CIEAYIOIINUM 00pa3oM:

Tun
cokeTa Anpec
TCP:[aopec]:[nopm] UDP:[adpec]:[nopm] Tne:
+ azapec — Anpec, ¢ KOTOPbIM BBINIOJHAETCS coeluHeHHe. J{omycKatoTcst Kak CUMBOJIBHOE
tak u [P npencrasienue aapeca.
+ nopt — CeTeBoil MOPT, C KOTOPBIM BBITIOJIHIETCS COeIMHEHNE. BO3MOXKHO yKka3aHue
CUMBOJILHOTO MIMEHHU TTOpTa (B COOTBETCTBUU C /etc/services).
[Mpumep: <TCP:127.0.0.1:7634> — coenunautcs ¢ nmoptoM 7634 Ha xocte 127.0.0.1.
UNIX: [ums] the:
UNIX « ums — ums (paitna UNIX cokera.
[Tpumep: <UNIX:/tmp/oscada> — coequautcsi ¢ UNIX-coketom uepes ¢aiin /tmp/oscada.

TCP/UDP
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Moayab noacucreMbl “Tpancnoprbl” <SSL>

Mooynw:  SSL

Hmsa: SSL

Tun: Tpancmopt
Hcemounuk: tr SSL.so

Bepcua: 0.9.1

Aemop: Poman CaBouenko

[IpenocraBinser TpaHCIOPT OCHOBAHHBIN Ha clioe 0€30IaCHBIX COKETOB.
Ucnonssyetcs OpenSSL u nognepxkuBarots SSLv2, SSLv3 and TLSvI1.

Jluyensus: GPL

Onucanue:

Monyne Tpancnopra SSL mpenocraBisieT B cUCTEMY NMOAJEPKKY TPAHCIOPTOB OCHOBAHHBIX Ha CIIOE
6e3omacHbix cokeToB (SSL). B ocnoBe ™moxayns nexur Oubmmoreka OpenSSL. IlogmepxuBaroTcs
BXOJSILIIME U UCXOSAIINE TPaHCIOPThl MpoTokosioB SSLv2, SSLv3 u TLSvI.

Jl00aBUTh HOBBIC BXOMSIINE W HWCXOJSAIIME TPAHCIIOPTHI MOXKHO IOCPEIACTBOM KOH(HTyparuu
TPaHCTIOPTHOM MOJICHCTEMBI B JTI000M KoH(puryparope cucrembl OpenSCADA.
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1. Bxoasinue TpaHCHIOPTHI

CkoH(MUTYpUPOBaHHBIN W 3aMyIICHHBIA BXOJSIINIA TPAHCIIOPT OTKPHIBAET cepBEepHBbI SSL-cokeT st
OXUJAHWS COCAMHCHUS KIUEHTOB. SSL-COKET SBIAIOTCS MHOTO-IIOTOYHBIMH, T.€. TPH IOIKIIOUCHUHU
KIUEHTa co3aaéTest KianeHTckoe SSL-coequHeHne U HOBBIM TMOTOK B KOTOPOM  MHPOU3BOAMTHCS
obcimyxxkuBanue kiaueHTa. CepBepHblii SSL-COkeT, B 3TOT MOMEHT, MEPEXOIUT K OXKHUIAHUIO 3alPOCOB OT
HOBOTO KJIMeHTa. TakuM 00pa3oM J0CTUTAETCS MapaluieIbHOE 00CITYKMBAaHUE KIIMEHTOB.

Kaxnplii BXoIsAmuil TpaHCIOPT 0053aTENbHO CBS3BIBACTCS C OJHUM M3 JOCTYIMHBIX TPAHCHOPTHBIX
IPOTOKOJIOB, KOTOPOMY IEpEeNaroTCs BXOIAIIME COOOLIeHHsA. B CBsA3Ke ¢ TPaHCHOPTHBIM IMPOTOKOJIOM
HOJIEP’KUBACTCS MEXaHU3M 00bETUHEHUS KyCKOB Pa3IpoOJICHHBIX, MIPH Mepeiaue, 3apocoB.

Muasor koupurypamuu Bxoasimero SSL-tpancniopra n3o00paxén Ha puc. 1.

2 500

|I.r“|r-.|;|

[+]

= @ Demo station
= Basbl gaHHbIx
i, besonacHocTs
= ¢ TpaHcnopTel
= SSL

testd
test

iz CokeTbl

| CBop gaHHbIx

1 ApxuBbl
&4 CneunancHble
[ MonbsoBaTensex

&--E--E-E-E

Loop

= @& Loop SSL
= Basbl ganHbIx
{2, beaonacHocTb
{1 TpaHcnopT.l

| CBop paHHbIx

1 ApxuBbl

4 CneunancHble
H MonbsoBaTtensck

[A] ]

= BxodHoll mpaH

BoixodHod mpa

. TpaHcnopTHblE Np

& YnpasneHwe Mogdy

w TpaHcnopTHble np

[
% YnpasneHue Mo,mE
(1)

L

$ain Pepaktmposadve Bug [lomowbs

== L&l 20 2 R

BxodHol mpaHcrnopm: Self

TpaHcnopT

~CocToAHwe
Cratyc: 3anyweH. Mogknwoyenni 1, oTkpbiTo 1. Tpadmk Bxonawmnn
3.711 kb, ncxogawmi 106.1 k6.

BoinonHAeTca: ||

B[] TpaHcnopTa: ['.* |v]

~ KoHdurypauwna

ID: Self

Wmsi: | Self

OnucaHue:

Appec: [*:10045

TpaHcnopTHLIA NpOTOKON:

3anyckath: (v

CepTudnKaTel U NPUBaTHRIA KNHOY:

————— BEGIN CERTIFICATE-—--- EB
MIIDITCCAp2gAwIBAgIJAPCgtdwhX8yJMAOGCSqGSIb3DQEBBAUAM
BAYTAKFVMEMwWEQYDVQQIEWpTb21ILVNOYXRIMSEWHWYDVQQKExh
aWRnaXRzIF BOeSBMdGQwHhcNMDYwNjATMTQxNjATWheNMDYwhz#

g

Puc.1. Inanor koudurypamuu Bxoasmero SSL-Tpancmnopra.

C mOMOIIIbIO 3TOTO AUATIOTA MOYKHO YCTAHOBUTH:!
+ Cocrosane TpaHcmopTa, a wuMeHHO: «Crarycy, «3Gamymen» u wums bJl comepxkamei

KOH(UTYpaIHIo.

«  Wpentuduxarop, UMsi U OMMCAHKUE TPAHCIIOPTA.

« Anpec tparcniopta B hopmate "[aapec]:[mopt]:[pexum]" Tae:
- azapec — Anpec, Ha KOTOpoM OTKpbIBaeTcs SSL. JIoikeH ObITh OJJHUM M3 aJpecoB XOCTa.
Ecmm ykazano "*" to SSL Oyznet moctyrien Ha Bcex nHTepdericax xocta. [JJomyckarores Kak
CUMBOIIbHOE, Tak U [P mpeacraBnenue agpeca.
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« nopt — CeTeBoll OPT, HA KOTOPOM OTKpbIBaeTcst SSL. Bo3MoKHO ykazaHHe CUMBOJIBHOTO
MMEHU TopTa (B COOTBETCTBUH C /etc/services).
+ pexuMm — SSL-pexum u Bepcus (SSLv2, SSLv3, SSLv23, TLSv1). [1o ymon4anuto u npu
ommOke ucmonb3yercs SSLv23

+ Bp1060op TpaHCTIOPTHOTO MPOTOKOJIA.

+ CocrosiHME, B KOTOPOE NEPEBOIUTH TPAHCHIOPT MPH 3arpy3Ke: «3amyIieH.

+ Ceprudukarsl, mpuBaTHBIN K104 SSL 1 maposb npuBaTHOTrO Kitoya SSL.

+  MakcuManabHOE KOJIMYECTBO 00CTY)KMBAaEMBIX KIIMEHTOB U pa3Mep BXOJIHOTO Oydepa.

+  Orpannuenus pexuma "Keep-alive" Mo KoauuecTBy 3alipOCOB U BpEMEHH OKUAAHUSI.

« Ilpuopurer 3amau TpaHcmnopra.

2. Ucxoasimue TPAHCIIOPTHI

CKOHQUTypHUpOBaHHBIM ¥ 3alyHICHHBIM HCXOMMIIMK TpaHCHOPT OTKpbiBaeT SSL coenuHeHue ¢
yKa3aHHbIM cepBepoM. [lpu pa3pbiBe COEOUMHEHMS, HWCXOASIIMKA TpPAHCHOPT OTKIo4aercd. Jld
BO300HOBJICHUSI COEIMHEHUS TPAHCIIOPT HY>KHO OIISITh 3aITyCTUTD.

['maBHas BKIIagKa cTpaHuIlbl KOHGUTYpaluu ucxoasmero SSL-tpancnopra n3obpaxéna Ha puc.2.

s 0 OpenSCADA QTCfa: Jemo craHuma

@aiin  Pepaktmpoeadve Bua  MNomowes QTStarter

88000 L4200 2O

Kma
El- ’ lemo cTaHunA

- —
"4 Basbl gaHHbIx TpaHenopT l 3anpoc |
-t.ﬁ;l, BezonacHocTs
B Tpancnoprei ~ CocTosHne
E- @ ssL

i [ Brogrol Tpancnopt!

BbixoaHow TpaHcriopT: UTQtCfgloopSSL

CTatyc: 3anyumen. Tpaduk BXogAauni 8.048 k6, ncxoaAmMiA 0.09082 k6.

- self BrinonHAeTeR: [V
- WEB 1
‘e WEB 2 Bl TpaHcnopTa: [“'.“' |

£ Brixogro#i TpaHocnopT:

~KoHgurypaunsa
UIQtCfgloopSsL buryp

Bl 4 CokeTbl ID: y1QtcfgloopSsL
.. MNocnenoBatenteHelil MHTEp lAmA: [uIQthglﬂﬂpSSL
Bl G TpaHCnopTHEIE NpoToKomb
G | CBop AaHHEIx OnucaHue:

B[] Apxnesl
-- @ CneynankeHele
: @| None3oBaTENECKME MHTE D

- @Y YnpaBneHWe MOAYNAMN

B & Loop Anpec: [Iocalhast:10045
B & nop 551

T . ZFanyckaTk!

E- 0 pLC ! L

CepTMdWKaTel M NPMBATHBIA KAHKMY:

Mapone NPMEATHOMD KNHOYa: [“'" ]

: | [III] BpeMEHHEIE MHTEpPEAN®I: [5:1 ]

B roman

Puc.2. 'maBHas BkiIaaKa CTpaHuIbl KOHPUTYypamuu ucxossmiero SSL-tpancnopra.
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C noMouibIo 3TOro AUAaIora MOKHO YCTAHOBUTH:!

- CocrosHue TpaHcnopra, a wumeHHo: «Cratyc», «3amymen» u umsa bJ[ coxepxkamieit

KOH(UTYypaIuio.

«  Wpentuduxarop, UMs U ONUCaHKUE TPAHCIIOPTA.

« Anpec tpancnoprta B ¢popmare "[aapec]|:[nopT]:[pexum]|" rae:
-+ azapec — AJnpec, C KOTOPHIM BBITMIOJHSETCA coenuHeHue. J[omycKkaroTcsl Kak CUMBOJIbHOE
tak u [P npencrasnenue aapeca.
« nopt — CereBol NOPT, C KOTOPBIM BBHIMIOIHAETCS COeAMHEHHE. BO3MOXHO yKazaHue
CHUMBOJIBHOTO UIMEHH 1OpTa (B COOTBETCTBHH C /etc/services).
« pexum — SSL-pexum u Bepeust (SSLv2, SSLv3, SSLv23, TLSv1). [1o ymon4yanuio u npu
omnOke ucnonb3yercs SSLv23

- CocTosiHHE, B KOTOPOE NEPEBOAUTH TPAHCIIOPT MPH 3arpy3Ke: «3amyLieH».

Ceprudukarsl, npuBaTHbIN Ki1t04 SSL 1 maposs mpuBaTHOTO Kitroya SSL.

« TaiimayT M0 yMOJTYaHUIO JJIS1 OKUJAHHUS COSTUHEHUS U OTBETa, OTACIBHO.

3. CepTudukatsl U KJIHOYH

s monHoIeHHOW paboThl MOIyJs HEOOXOAMMBI cepTU(UKaThl M IMpHUBAaTHbBIE KiIouu. B ciydae c
BxogsamuM SSL-TpaHcnopToM (cepBepoM) oHU o0s3aTenbHbl. B cimyyae ¢ ucxoasimum SSL-TpaHcropToM
OHHU MOT'YT U HE YCTaHABJIMBATHCS XOTS UX UCIOJIb30BAHUE JKEJIATEIIBHO.

[Tpocrelimield kKoHUrypanueid cepTUdHKaTa SBISETCS CAMOIMOIINMCHOM cepTU(UKAT M TNPHUBATHBINA
Kirod. Hike onmcana npomeaypa X CO3/IaHHS C TOMOIIBIO YTHIINTHI openssl:

TeHepaluys CEKPEeTHOTO KJIoua
openssl genrsa -out ./key.pem -des3 -rand /var/log/messages 2048
TeHepalyrsa CaMOMNOANMCAHHOTO CepTudmKaTa

openssl req -x509 -new -key ./key.pem -out ./selfcert.pem -days 365

W H= A =

Hanee comepxxumoe (aiinoB selfcert.pem u key.pem kommpyercst B TEKCTOBOEe IoJie cepTH(HKaTa U
Kiato4a. [Taposs NpUBaTHOrO KIF0Ya yCTAaHABIMBAETCSA B COOTBETCTBYIOLIEM I10JIE.
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Moayasb noacucreMsl “Tpancnoprsl” <Serial>

Mooynw:  Serial

HUwma: [TocnenoBarenbHbIN HHTEPDETiC

Tun: Tpancropt

Hcmounuk: tr_Serial.so
Bepcua:  0.7.0
Aemop: Poman CaBoueHko

[IpenocraBnser mocienoBarenbHbIil nHTEpPEiic. Mcnonb3yercs nis oOMeHa TaHHBIMU
yepe3 nocieoBatenbHble uHTepdericel Tuna RS232, RS485, GSM u npyroe.

Jluyensus: GPL

Onucanue:

Monyns Tpancnoprta Serial mpemoctaBiseT B CHUCTEMY MOJJEPKKY TPaHCIOPTOB, OCHOBAHHBIX Ha
nocnenoBarenbHbIX HHTepdericax tuna RS232, RS485, GSM u apyrue. IlogaepxuBatoTcss BXOASIIUE U
UCXOJAIINE TpaHCTOPThl. J{00aBUTH HOBBIE BXOJSAIIME M UCXOIANIME MHTEP(EHCh MOKHO MOCPEICTBOM
KOH(HUTypanuy TPaHCIIOPTHOU MOJCUCTEMBI B 1I000M KoHpuryparope crucrembl OpenSCADA.

B pexume momema MonyneM MOJAEPKUBACTCS CMEIIAHHBIM peXuM paboThl. CMEIIaHHBIH pPexUM
[OJIpa3yMeBaeT HaJIM4YME€ BXOJSIIET0 TPAHCIOPTA, KOTOPBIM 0KMJIAET BHEIIHUX MOIKIIOYEHHUH, a TaKXKe
HCXOJIAIIEIO TPAHCIIOPTa HAa TOM-Xe yCTpoicTBe. T.e. BXOIANIMN TpaHCHOPT OyAET UTHOPUPOBATH BCE
3alpochl MPU HAJIUMYMHM YCTAHOBJIEHHOTO MCXOASIIMM TPAHCIOPTOM COEAMHEHUS, B TO-KE€ BpeMs
HCXO)I?IHII/I?I TPAHCIIOPT HE 6YI[€T OCYHICCTBJIATL IIONBITOK YCTAHOBUTH COCAMHCHUC IIPpU HAIUYHUU
MOJIKITIOUEHUS K BXOSIIEMY TPAHCIIOPTY WIIM COSAUHEHUS APYroro UCXOMSIIEro TPAaHCTIOPTa HAmpuMep, C
JIPyrUM HOMEpOM TenedoHa.
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1. Bxoasinue TpaHCHIOPTHI

CkoH(MUTYpUPOBAaHHBIM W 3alylIEHHBIA BXOMALINN TPAHCIOPT OTKPHIBAET TOPT IMOCIEIOBATEIHLHOTO
uaTepdelica IS  OXHJIAHUS 3alpocoB KIWMeHTOB. Kaxaenid Bxoasmui uHTEphenc 00s3aTenbHO
CBSI3bIBAETCSL C OJHUM U3 JOCTYIHBIX TPAHCHOPTHBIX MPOTOKOJIOB, K KOTOPOMY NEPENAIOTCS BXOMSIINE
COOOIIICHUSI.

Juainor koH(puUrypamnuu BXOASIIEro nociae10BaTeIbHOro uHTepdeiica n3o0paxen Ha puc. 1.

.-- o QpenSCADA QTCfy: emo cTaHymAa

Eaﬁn Pepawtnposaine  Bug  MNomowe QT Starter

880000 == 14200 0@

|l1r.|5| s
BxodHou mpaHcnopm: Test Modem
= é OemMo cTaHuMA
0. e
“o Bazd panduy TpaucnapT | hMogem |
"ff, EezonacHocTe
= 1} TpaHcnopTH ~— CocToAHne
- @ ssL Ctaryc: JanyweH. Tpauk exogAwmi O k6, wexogAwmi 0 k6. Makc.
b_-ﬂ CoHeTH EREMA ORMAEHWA cuMEona 0 Mo,
(= I'I_-:-cnep,-:-aananuH nHTEp e T E‘
=} Bxodwol mpavcnopm:
B TpaHcnopTa: [*.* -
i b Tect ModBus :
[ Buxodwoil mpancropm: — KoHdhnrypauna
e T .
E.} @ TpaHCNOpTHHE NPOTOKOAH ID! jestModem
j Chop gaHHu X
.. | Apanew Hma: [Test lModem
G CneynaneHue Cnucanne:
@| MonezoeaTeneckie MHTEPG
ﬁl‘ Y¥npaEnedne Mogynamn
- Loop
E- Loop S5L
[} PLC Appec: [.'-:Iem'tr_-,rUSEIU:il_'I.EEUD:Sr-Jl::l ]
TpaHCNopTHEI NpoTOKDA: [UserF'rutuEnI.test |™
2anyCKaTe: |:|
S :E EpeEMEHHEE HHTEpBANK: [0.95:48 ]

Fllaman| A

Puc.1. /Inanor xoHduUrypauu BXoAALIETo MOcae10BaTeIbHOr0 HHTepdeiica.

C moMoIIIBbI0 3TOTO JHaIora MOKHO YCTaHOBHTH!
« Cocrosaue TpaHcnopra, a uMeHHO: "Craryc", "Bemonnserca" m umsa bJl, coxepxkameit
KOH(UTypaIHIo.
« Wnentuduxatop, UMs U onucaHue TPaHCIOPTA.
« Anpec untepdeiica B hopmare ctpoku: "/dev]:[spd]:[format]:[fc]:[mdm]". T ne:
+ dev - anpec mocienoBaTeNIbHOTO yeTporicTia (/dev/ttyS0);
+ Spd - cKOpOCTh TIOCTENOBATENBHOTO ycTpoicTBa u3 psaa: 300, 600, 1200, 2400, 4800,
9600, 19200, 38400, 57600, 115200, 230400, 460800, 500000, 576000 umr 921600;
format - dopmaT acHHXPOHHBIX JaHHBIX "<pazmep><uérHocTh><ctor>" (8NI1, 7El,

502, ...);
fc - ynpasnenne motokom: 'h' - ammapatHoe (CRTSCTS), 's' - mporpammuoe (IXON|
IXOFF);

« mdm - pexxum Mojema, oxkuganue 'RING'.
+  Br106op TpaHCHOPTHOTO MPOTOKOIA.
+ CoctosiH1E, B KOTOPOE MEPEBOAUTH TPAHCIIOPT HpH 3arpy3ke: "3amyiieH".
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Bpemennsie nntepBaisl uatepderica B popmare ctpoku: "[symbol]:[frm]". I ne:
- symbol - BpemMs cHMBOJa B MWUIMCEKyHIaX. Mcmomb3yeTcst uisi KOHTposs (hakta
OKOHYaHMs pperimMa;
. frm - MakcuManbHOE BpeMs ¢peiiMa B MUJUTHCEKYHAaX. Vcmonb3yercs A orpaHu4YeHHe
MaKCHMaJLHOTO pa3Mepa makera 3ampoca (ppeiima).

TpancnopT moaaepKMBaeT BO3MOXKHOCTh Pa0OTHI B pexuMe Mojema. JlaHHBIH pEXUM BKIFOUACTCS
IATBHIM [1IApaMETPOM aJpeca U MoJIpa3yMeBaeT OXKUIaHUs 3BOHKA OT yJal€HHOro MojeMa (3anpoc "RING"),

OTBETa

Ha 3BOHOK (komanma "ATA") m mocrmemyromeil mepemadd 3ampocoB OT YAAIEHHOW CTaHIIUH

IMPOTOKOJY TpaHCIIOPTA. OTKIIIOYCHHE CceaHca CBA3U OCYHICCTBJIACTCA HWHUIUATOPOM COCAUHCHUSA U
IMPUBOJAUT K HNCPEIIOAKIIOYCHUIO MOACMA HpI/IéMHI/IKa Ha 0XXUJaHUEC HOBBIX 3BOHKOB.

Jlns
(puc.2).

HACTPOMKM MOJeMa BXOJAILIEr0 TPaHCIOpTa MpeayCMOTpeHa crenuanbHas Bkiagka "Momem”

OpenSCADA QTCfg: Oeme cTadyna

Eaﬁn Pegaktpoeanne  Bng Nowmowe  QTStarter

8 B 000 == Ll |20 2R

Mma

BxodHoU mpaHcnopm: Test Modem

E- g OemMo cTaHunA

-
= EBazu gaHHu: SR Maogem
I'_jf‘, EezonacHocTe :
El- /} TpaHcnopTu Epema owngaHna (c): |20 :
E-- 6@ ssL
8 Cokerw Bugep®ka npe-nHugnan. (c): |05
[l Nocaegopatentuuii nuTepd Ewgep®ka nocae-nHngnan. (el |1
[} Bxodwold mpancmopm.
Test Modem CTpoka mHngmannz. 1. | ATZ
i e TecT ModBus
Bl Buxodwod mparcropm: CTpoka nHuunannz. 2:
E} '@l TpaucnopTHue npoTokons WHALHANNZAUNA, pESYALTAT. | Ok
-- J CHop gaHHeY
__ Apinew Zanpoc 2e0HKA: |RING
" G CneunancHee OTBET HA 3BOHOK: | ATA
-- E MonezopaTeneckie MHTEpg
@ ¥NpapneHne Mogynamm OTBET HA 380HAK. pesynsTaT: | CONNECT

Flmad A

Puc.2. Bxnagka "Mozgem" koHbuUTrypanuu MojieMa BXOISIIET0 MOCiIeI0BaTeIbHOrO HHTepdeiica.

C noMoIIBIO ATOr0 JUAJIOra MOXKHO YCTAaHOBHUTH CJICAYIOUINC CBOMCTBaA pa6OTH C MOJEMOM:

Bpewmst oxxuaanus, TaiimayT, MOJieMa Ha 3alpocChl, B CEKyHax.

Briaepkka BpeMEeHHU Iepe]l MHUIMAIu3aluel MoJieMa, B CEKyHax.

Briaep:kka BpeMeHH Iociie MHUIMATU3alueil MojieMa, B CeKyHIax.

[lepBast cTpoka MHUIMATIU3ALMU, OOBIYHO COAEPIKUT KOMaHay cOpoca HacTpoek Mojaema "ATZ".
Bropas cTpoka nHULIMANHU3AIH.

Crtpoka pe3ynbTaTa MHULMATH3AIUMK MojeMa, oObraHo "OK", KOTOpoil oTBeyaeTr MojeM Ha

VHUIMATU3ALUI0 U KOTOPYIO HY>KHO OKHJIATh.

3anpoc 3BoHKa, 00bHO "RING", KOTOpHII mIIET MOJEM B Ciiydae MOCTYIUICHHS HCXOISIIETO

BbI3OBA.

OTBeT Ha 3BOHOK, 00bI4HO "ATA", KOTOPBIH OTIIpaBIISIETCS MOIEMY /ISl OTBETA HA 3BOHOK.
Ctpoka pe3ynbTaTa Ha OTBET Ha 3BOHOK, 00bIyHO "CONNECT", xoTOopoii OoTBe4aeT MoJeM Ha

KOMaHJy OTBETa U KOTOPYIO HY>KHO OKUJATh.
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2. Ucxoasiimue TPAHCIIOPTHI

CKOHQUTypUpPOBaHHBIM U 3aMyHIEHHBIH HCXOASIINA TPaHCHOPT OTKPHIBA€T MOPT IMOCIEA0BATEIHLHOIO
uHTepdelica A OTIPaBKU 3aIIPOCOB YEPE3 HETO.

I'maBHas BKJIaJKa CTpaHMILbl KOH(UTYpaLlUU UCXOAIIETr0o Mocae10BaTeNbHOro HHTepdelica n3o0paxeéHa
Ha puc.3.

.--= 2 QOpenSCADA QTCfg: Qemo cTanuna

Eaﬁn PegaktnpoeaHne  Bng  Nowmowe  QTStarter
L N T N ERS IR kL 200 29
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[l Buxodwod mparwenopm. S T

Test Modem ID: testModem

o TeeT ModBus

Huma: | Test Modem

I

TpaHCNOPTHEE NPOTOKOAL
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G- Loop SSL Zanyckate: ||

BpeMEHHEE HHTEPBAME: [5000:1000

Fllroman] A

Puc.3. I'maBHas BKiIaJKa CTpaHUIBl KOH(PUTYpalMK UCXOIAIIETO MOCeI0BaTeNbHOT0 HHTepdeiica.

C noMouIbIo 3TOro AMaaora MOKHO YCTAHOBUTH:!
« Cocrosaue TpaHcnopTta, a wumeHHo: "Crartyc", "3amymen" wu wuma bJl, copepxaiuei
KOH(HUTypaIuio.
«  Wnentuduxatop, UMs U onucaHue TPaHCIOPTA.
« Anpec untepdetica B hopmare crpoku: "[/dev]:[spd]:[format]:[fc]:[modTel]". T ne:
+ dev - anpec mocieIoBaTeILHOTO yeTpoiicTBa (/dev/ttyS0);
+ Spd - cKOpOCTh TOCTENOBATENBHOTO ycTpoicTBa u3 psaa: 300, 600, 1200, 2400, 4800,
9600, 19200, 38400, 57600, 115200, 230400, 460800, 500000, 576000 umr 921600;
« format - ¢dopmar acCHMHXPOHHBIX JaHHBIX "<paszmep><uérHocTb><cTOr>" (8NI1, 7El,

502, ...);
+ fc - ynpaBnenue motokom: 'h' - ammapatHoe (CRTSCTS), 's' - mporpammuoe (IXON]|
IXOFF);

« modTel - TenedoH MoaeMa, MPUCYTCTBUE ITOTO IMOJIS MEPEKITF0YACT TPAHCIIOPT HA paboTy
B PEKHUME MOJIeMa.

+ CocTtosiHHE, B KOTOPOE MEPEBOAUTH TPAHCIIOPT MpH 3arpy3ke: "3amyieH".

« Bpemennsie natepBainsl nHTEpdEiica B hopmare ctpoku: "[conn]:[symbol]". T'ne:
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e conn - BpEMs OXKHJaHUA COCAUHCHUS T.€. OTBETA OT y,I[aJ'IéHHOFO YCTPOﬁCTBa.

« symbol - BpemMs cuMBOJa B MWUIMCEKyHIax. llcmomp3yercss Aist KOHTpONs (akra

OKOHYaHMs (peitma.

TpaHcnopT MHOAJAEp>KUBAET BO3MOXKHOCTh pabOThl B pekuMme Mojaema. JlaHHBI PeXUM BKIIOYAETCS
HAJIMYMEM TISITOTO TTapamMeTpa ajipeca U MoJIpasyMeBaeT OCYIIECTBICHHE 3BOHKA 10 Tese(hOHy, YKa3aHHOMY
IATHIM IApaMETPOM, B MOMEHT 3amycka TpaHcnopra. [locie ycTaHOBKM CBSI3U € yJal€HHBIM MOJIEMOM BCE
3ampochl Iepeladd HaNpaBisAIOTCS CTAHLUUHU 3a YOAIEHHBIM MojaeMoM. OTKIIIOYEHHE ceaHca CBS3H, C
OCTaHOBKOM TpaHCIOPTa, OCYIIECTBIIETCS MO TaHMayTy aKTUBHOCTH.

Jlnst HacTpoWKKM MoJeMa HUCXOMSIEro TPaHCIoOpTa MpeayCMOTpeHa crhenuanbHas Bkiagka "Mogem”
(puc.4).

|

2 OpenSCADA QTCfg: Jemo cTanuma
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=
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Bpewma muzHn (c): [BD

Brgep®ka npe-nHunan. (o) [0,5

Brpep®ka nocae-nHuLnan. (o) [1

CTpoka nHngnannz. 1: [ATZ

CTpoka vHNUHannz. 2: [

HHuunannzauna, pesyaeTaT: [ [a]14

CTpoka gozeoHA: [AT[:T

CoegMHEHNE, PEIYAETAT: [CDHHECT

ZAHAT, pEIYALTAT: [ BUSY

HeT HecywWwel, pesynETaT: [HD CARRIER

HeT rygka, pesynetar: [HG DIALTOME

Naoeecnte Tpybry: [+++ATH

NaeecnTe TpyOky, pezxyneTaT: [UK

m— U | U SN S SN SE——" ) S—" ) SE—_—" ) E———

Hlme] A

Puc.4. Bxnagka "Moaem" koH(puUrypanuu MogeMa UCXOISIIEr0 MOCIeI0BATEIbHOT0 nHTepdeiica.

C moMoIIbIO 3TOTO TMAjIoTa MOKHO YCTAHOBUTH CJIEIYIONTHNE CBOMCTBA PAOOTHI C MOJIEMOM:
+ Bpewms oxunanus, TaiiMayT, MOJIEMa Ha 3alpOChl, B CEKYH/IaX.

« Bpems xu3Hu coequHeHus, B ceKyHaax. Eciu B TeueHUU 3TOro BpeMeHU OyJeT OTCYTCTBOBATh

nepeaaya JaHHBIX Yepe3 TPAHCIIOPT TO COeANHEHHE OYAET Pa30pBaHo.
 Beinepka BpeMeHH nepe]] HHATHATN3aIe MoiemMa, B CeKyHIax.
+  Brlaepikka BpeMeHU 1ocie HHULUATH3alue MoJieMa, B CeKyH/1ax.
« IlepBas cTpoka HHUIMATH3ALNH, OOBIYHO COIEPKUT KOMaHy cOpoca HacTpoek Mozaema "ATZ".
+ BrTopas cTpoka HHHIMATH3AINN.

- Crpoka pe3ynpTaTa HHHIMATU3aluud Moaema, oObryHO "OK", KOTOpoil oTBeuaeT MojaeM Ha

VHUIMATU3AIUIO0 U KOTOPYIO HY>)KHO OKHIATh.

« Crpoka n03BOHa K ynain€éHHoMmy mozaemy, oObiyHO "ATDT". Ilpum no3BoHe Homep TenedoHa
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n00aBIIIeTCS K JAaHHOMY MPEUKCY.

« Crpoka pesynbTara yaauHoro coequaenusi, oobrano "CONNECT".

- Crpoka pe3ynbTaTta 3aHATOCTH JUHUU, 00buHO "BUSY".

+ Crpoka pe3ynpTaTa OTCyTCTBUS Hecylei B muHun, 00br4Ho "NO CARRIER".

 Ctpoxa pe3ynbpTaTa OTCYTCTBHS ryaka JuHu#, 00eraHO "NO DIALTONE".

« Komanna moBecuts TpyOKy, 00bruHO "+++ATH". JlaHHas KoMaHIa BBI3BIBACTCS BCET/Ia, KOTIa
HYKHO pa3opBaTh COEIMHEHUE.

- Ctpoka pesynbTaTa KOMaHABI MOBECUTh TPYOKy, 00brdHO "OK", KOTOpOH OTBEYaeT MOJEeM Ha
KOMaHAy ¥ KOTOPYIO HY’KHO OXH/1aTh.
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Moayas noacucreMsl “IIporokonansr” <HTTP>

Mooyne:  HTTP
Hwma: HTTP
Tun: [IpoTokon

HUcemounuk: prot HTTP.so

Bepcus: 1.4.1

Aemop: Poman CaBouenko

[Ipenocrasisier nogaepxky nporokosa HTTP pinss WW W-ocHOBaHHBIX
MOJIb30BATEIHCKUX UHTEPPEICOB.

Jluyensus: GPL

Onucanue:

Monayne TpancnioptHoro mnporokona HTTP npennazHadueHn mis peanu3alvv  MOAIEPKKA
cereBoro nporokoia HTTP(Hypertext Transfer Protocol) B cucreme OpenSCADA.

[Iporokon HTTP wucnone3yercs mist nepemaun comepxkumoro WWW. Tak, uepes HTTP
MepPeIAr0TCs CASAYIONMNE TUITBI JOKyMeHTOoB: html, xhtml, png, java u mHOTHE Opyrue. JlobaBneHue
nognepkku HTTP B cucremy OpenSCADA B kommiekce ¢ TpaHcnoproMm Sockets mo3possier
pealin30BbIBaTh pa3UYHbIE MOJb30BaTelbckue (yHKuuu Ha ocHoBe WWW wunrepdeiica. [lo
coctosauio Ha Bepcuto 1.3.0 moxyne HTTP peanusyer nBa ocHoBHBIX Metona nporokona HTTP:
GET u POST. Moayns HTTP obecnieunBaer koHTposb uenoctHoctu HTTP-3anpocoB u, B
coryiacum ¢ TpaHcrnoptoM Sockets, Mo3BossieT “coOupaTh” LENOCTHBIE 3aPOChl U3 UX (PparMeHToB,
a TaKke obecreynBaTh cCoXpaHeHue coequHenus KuBbiM (Keep-Alive).

Jns  rubkoro TOJKIIOYEHHS TOJIb30BATENbCKUX HHTEp(dEWcoB K JaHHOMY MOJYIIIO
UCIIOJIB3YETCST MOIYJIbHBIM MEXaHHM3M B pamkax camoro moxayns HTTP. B pomu monmynei
UCHOJB3YIOTCS Moayiu mnoacucteMsl “Tlonbp3oBaTenbckue HMHTEPPEHCH” ¢ AOMOJHUTEIbHBIM
nHpopmaIrmoHHbIM mojieM “SubType”, nmeronum 3nauenne “WWW”.

B 3ampocax x Web pecypcam mpunHsto ucnonb3oBath URL(Universal Resource Locator),
cnenoBarenbHo URL mepenaércs kak ocHoBHOM mapamerp uepe3 HTTP. IlepBblid 3meMeHT
sanpammBaeMoro URL  wucnonesyercs ans unaeHtuukanun moxynas Ul Hampumep URL:
http://localhost:10002/WebCfg  o3nauaer oOpamenue k wMoxyiaro WebCfg wHa  xocte
http://localhost:10002. B cnyuae ommOOYHOTO yKazaHHUA HACHTU(UKATOpA MOIYNsS WU TPU
oOpamieHun BooOme 6e3 wuneHtupukaropa wmoxyias HTTP wmoxyns reHepupyer nuanor
UHPOpPMALMU O BXOJAE M C BBIOOPOM OJHOTO W3 JOCTYIHBIX IOJIb30BAaTEIbCKUX HHTEP(ENHCOB.
[Tpumep nuanora mokaszaH Ha pucyHke 1. Moxynem moaiepkuBaercsi ayTeHTH(PUKALNSI B CUCTEME
OpenSCADA mnpu npeaocTaBieHUH aBTOPU3UPOBAHHOTO JocTyna kK MoaynsiM WEB-unrepdeiicos
(puc.2). Ananor ¢popmupyercs Ha s3bike XHTML 1.0 Transitional!



OpenSCADA

[o6po noxanoraTs B Web-uaTepdeiich cHCTeME
OpenSCADA.

BEI He BOIITH B CHCTEMY!

714 WcnoNTb30BaHAA HEKOTOPEIX MOOyIed Bu
OOJIZKHEl BOHTH B CHCTeMYy. [I714 BXoda cedac
HAMHTE 3[eCk.

+ CHcTemHEIH KoHQHTYpaTop (WEB)
+ unamudeckuii WEB KoHQUrypatop
+ Pabouwnii monk3oBaTenbcKuil HHTEpdeiic (WEB)

Puc.1. Inanor Be16opa moxynss WWW-untepdeiica.

OpenSCADA

HMsi HOIb30BaTeIs |

IIapois [

MpUHATL | | QUNUCTUTh

Puc.2. lnanor aBropuzamuu B cucteme OpenSCADA.
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1. Moayau nmoas3oBarebckoro WEB-unrepdgenca

Monaynu nonb3oBatensckoro uarepdeiica (Ul), npeaHasHadeHHbIE 1Is1 COBMECTHOM pabOThI ¢ MOAYyJIeM
HTTP, nomxubl yctanaBimuBaTh nHMopmaimonHoe noje “SubType” 3nauennem “WWW” u none “Auth”
3HayeHueM “1”, ecnu Moaynb TpeOyeT ayreHTudukanuu npu Bxoae. s csaszu moaymnst HTTP u mogyneit
Ul ucnons3yercs pacIIMpeHHbIH MEXaHHW3M KOMMYHHKAIMU. DTOT MEXAaHHU3M MOAPa3yMEBAET 3KCIOPT
uHTepdercHbix Gynkiuit. B nanaom cirygae Ul Moymu JOJKHBI SKCIOPTUPOBATh QYHKIIAHU:

- void HttpGet( const string &url, string &page, const string &sender, vector<string> &vars,
const string &user ); — Merton GET ¢ napamerpamu:
url — azpec 3ampoca;
page — CTpaHUIlA C OTBETOM;
sender — azipec OTIPaBUTEIIS;
vars — TepPEMEHHBIE 3a1poca;
user — TIOJIb30BaTENIb CUCTEMBI.
void HttpPost( const string &url, string &page, const string &sender, vector<string> &vars,
const string &user ); — meton POST ¢ mapameTrpamu:
url — aapec 3ampoca;
page — CTpaHHIIA C OTBETOM U COJIEPKUMBIM Tena 3anpoca POST;
sender — aapec OTIIpaBUTEIIS;
vars — IepeMEHHBIE 3a1poca;
user — TIOJIb30BaTENIb CUCTEMBI.

Hanee B ciyuae nocryruienuss HTTP 3anpoca GET Oyner Bei3biBathest Gpynkuus HttpGet, a B ciaydae
sarpoca POST Oyzer Boi3biBaThes GyHKIHS HttpPost B coorBercTByromem moxyie Ul
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Moayab nmoacucreMsl “IIpoTrokonr”
<SelfSystem>

Mooynw:  SelfSystem
Hma: Coo6ctennsrii mpoTtokod cucteMbl OpenSCADA

Tun: [IpoTokon

HUcmounux: prot_SelfSystem.so
Bepcus: 0.9.2
Aemop: Poman CaBoueHko

Onucanue: CobcrBensiit mpotokon cucteMbl OpenSCADA, moanepuBaeT OCHOBHBIE (DYHKITHH.
Jluyensus: GPL

Moayne TpaHcmopTHOro mpotokona SelfSystem mpenHasHadeH s OTpakeHus wuHTEpdeiica
ynpasienus: cucteMbl OpenSCADA B ceTh € 1eNbl0 MPEA0CTABICHNS BO3MOXHOCTHA BHEIIHUM CHCTEMam
B3aumojieiicTBoBaTh ¢ cuctemoir OpenSCADA, a Takxke /Uisi B3aUMOJICHCTBUS CTAHIIMM, MMOCTPOCHHBIX HA
ocHoBe OpenSCADA Mexy coO0i.

[lepBbIM OMBITOM HCHOJB30BaHUSA (YHKUMH [TAHHOTO MOAYJsS CTala MOJJEpKKa BO3MOXKHOCTH
ynanéunoro koHpurypupoBanus ogHoit OpenSCADA craHiuu W3 JIpyrol uyepe3 CeTh IMOCPEICTBOM
Moyt kKoHpurypupoBanus QTCfg.

1. CuHTaKCHC MPOTOKOJIA

ITpoToKO0J MOCTPOEH IO MEXaHU3MY 3alpOC-0TBET. 3apOChl U UX CTPYKTypa CBEACHHI B Ta0nuLe 1.

Tadoamma 1 CtpykTypa 3amnpoca.

3anpocsl

REQ: «SES_OPEN <user> <password>\n»

REZ OK: «REZ 0 <ses_id>\n»

REZ ERR: «REZ 1 Auth error. User or password error.\n»

3armpoc Ha OTKPBITUE CECCHH OT UMEHH TOJIb30BaTeNsl <user> C napoyieM <password>. B ciydae ynauu
OyzeT moyy4eH uaeHTu(GpUKATOp CecCruu, MHaue — KOJ M COOOIIeHrne 00 omuoKe.

REQ: «SES CLOSE <ses_id>\n»
REZ: «REZ 0\n»
3akpeITHE ceccuu. Pe3ynpTaT BCeraa yaadueH.

REQ 1: «<REQ <ses_id> <req_size> \n <control interface command>"

REQ 2: «KREQDIR <user> <password> <req_size> \n <control interface command>"

REZ OK: «REZ 0 <rez_size> \n <control interface command result>"

REZ ERR: «REZ 1 Auth error. Session no valid.\n»

REZ ERR: “REZ 2 <control interface err>"

OCHOBHBIE 3aIIPOCHI: CEaHCOBBIH U TPsMOiA. Peanmu3yroTcs myTéM OTIpaBKU CTaHIAPTHONH KOMaHIbI
untepdetica ynpasinenus OpenSCADA B nione <control interface command>. B pe3ynbTare Oyner
MOJIy4€H OTBET uHTepdeiica ynpasieHus <control interface command result> unu onHa U3 OMTUOOK.

REQ: “ERR REQUEST”
REZ ERR: «REZ 3 Command format error.\n»
JIro60¥ HEKOPPEKTHBII 3ampoc.
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[IpoTrokonoM moiEpKUBACTCS BO3MOXKHOCTh YMAaKoBKM Tpaduka. [lakyroTcss TOJNBKO —JaHHBIE
uHTepdeiica ympasneHus <control interface command> u <control interface command result>. ®dakr
NpUX0Jia YIAaKOBAHHOTO 3arpoca WM OTBETA ONPEEISIeTCs] OTPULIATEIbHBIM 3HAYCHNEM pa3Mepa 3ampoca
<req_size> WM OTBeTa <rez_size>.

Jliist yrpaBiieHUS TapaMeTpaMiy YITAKOBKU MOJTyJIEM TIpeocTaBisieTcs: popma koHpurypamuu (puc.l).

daiin Pepaktvposadve Bug [lMomowe

8 80000 = % 20 2

1mA B

Modynk: SelfSystem
- @ Demo station

(% Basbl naHHbIX Mapametpsl | Momows
{l2, besonacHocTb
{ TpaHcnopToi Onuuu moayna
£l o TpaHCcnopTHbIE NPOTOKOMGI Bpems *UaHM ceccun (MuH): [5{;, le]
HTTP-peannaauma ) =
‘CoficTBEHHbIA NPOTOKON CUCTEMBI YpoBeHb komnpecchu:
|| CBop paHHbIX HWKHAA rpaHiLEa KOMIPEecoum: [8{] |$]
[ ApxuBbl

9 CneuwanbHble
| Nonb3oeatensckue nHTepgeics
& YnpaeneHue ModynamMu

[I‘ |nnn | [I|I]

B R

L)

Ffoman)

Puc.1. ®opma koHHUrypanuu mapaMeTpoB yIIaKOBKH.

Ha nanHO# popmMe MOKHO yKa3aTh:
+  BpeMs )KM3HHM CECCUU ayTeHTU(UKALINN;
+ YpPOBEHb KOMIIpECCHMH MpoToKoja B auanazoHe or 0 mo 9 (0-oTkmrodyeHue kommpeccuu, -1-
ONTUMAJIBHBIN 110 MPOU3BOIUTEILHOCTH M KAYECTBY YPOBEHb KOMIIPECCHUN);
*  HIDKHUH ITOPOT UCTIOJIB30BAHUS KOMIIPECCHH; BBIKIIIOYAET KOMIIPECCHIO MEJIKHX 3aIlpOCOB.

2. BHyTpeHHsIsl CTPYKTypa UCXOASALIEr0 MPOTOKO0JIA

Buytpennsis crtpykrypa (opmupyercs aepeBom XML 3ampocoB s3bika uHTepdelica aBJICHUSA
OpenSCADA ¢ pe3epBUpOBaHUEM JONOIHUTENBHBIX CIYKEOHBIX aTpUOYTOB MPOTOKOJIA B KOPHEBOM Tere:
+  rgDir — npu3HaK OTHPaBKH COOOIICHUS, MUHYSI IPOLIEAYPY OTKpHITHA ceaHca (0-OTKphIBaTh CEaHC,
1-oTchIIaTh Cpazy);
« rqUser — nonp30BaTelb;
«  rqPass — napoub.
PesynpTaTtom 3amnpoca Taxoke sBisercs nepeBo XML s3bika untepdeiica ynpasnenus OpenSCADA.
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Moayab nmoacucreMsl “IIpoTrokonr”
<UserProtocol>

Mooynv: UserProtocol

Hma: [Tonp30BaTENBCKUN MPOTOKOJ

Tun: [IpoTokon

Hcmounux: [prot_UserProtocol.so
Bepcus: 0.5.0
Aemop: Poman CaBoueHko

[To3BomsieT co3maBaTh COOCTBEHHBIE TTOIB30BATENECKUE TIPOTOKOIIBI HA TFOO0OM
OpenSCADA s3bike.

Jluyensusa: |GPL

Onucanue:

Monyne TpancnoptHoro mpotokona UserProtocol mpeanasHaueH amisi mpeAoCTaBICHHUE MOJIB30BATEINIO
BO3MOXXHOCTH CO3JaHUSl PEATM3alUi pPa3INYHBIX TPOTOKOJIOB COOCTBEHHBIMH CHJIAMH Ha OJIHOM U3
BHyTpeHHUX s3bIkOB OpenSCADA, o6wsuHo JavalikeCalc, m He mpuberas K HHU3KOYPOBHEBOMY
nporpammupoBanno OpenSCADA.

OcHOBHasi 1IeJIb MOAYJS - YOPOCTUTH 3adady mnoakioyeHus K cucreme OpenSCADA  ycTpoiicTB
UCTOYHUKOB JaHHBIX, KOTOPbIE UIMEIOT HE3HAUUTENIFHOE PACIIPOCTPAHEHNE W/WIIN TPEAOCTABISAIOT JOCTYH K
COOCTBEHHBIM JJaHHBIM IO CHEHU(PUUECKOMY MPOTOKOIY, OOBIYHO JOCTATOYHO IPOCTOMY JJISl peanu3aluu
Ha BHyTpeHHeM s3bike OpenSCADA. Jlns peanu3zaiyy 3TOro NpeocTaBiseTcss MeXaHu3M (HopMupOBaHUS
IIPOTOKOJIA UCXOAIIETO 3aIpoca.

Kpome MexaHuzma mpOTOKOJIAa HCXOAALIET0 3ampoca IPeloCTaBISIETCs MEXaHU3M IPOTOKOJA
BXOJSIIETO 3arpoca, KoTopblil no3ossier OpenSCADA o6cmykuBaTh 3alpoChl Ha MOJYyYSHHUE JTaHHBIX IO
CHenu(pUUIecKUM MPOTOKOJIAM, KOTOPBIE JTOCTATOYHO MPOCTO MOTYT OBITh pealn30BaHbI Ha BHYTPEHHEM
a3bike OpenSCADA.

Moyns mpeaocTaBiIseT BO3MOXKHOCTh CO3/IaHUS peau3alliii MHOXKECTBA Pa3IHUYHBIX MPOTOKOJIOB B
o6bekTe "[lonp3oBarenbekuii mpoTokon" (puc.l).
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OpenSCADA QTCig: Jemo cTaHuma
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Puc.1. OcnoBHas BkiIanka o0bekTa "Ilomp30BaTebCKII TPOTOKOI".

['maBHas BKJIaJKa COJEP>KUT OCHOBHBIE HACTPOIKHU MOJIB30BATEIBCKOTO IPOTOKOIA!

+ Paznen "Cocrosinue" - cOAep>KUT CBOMCTBA, XapaKTEPU3YIOIIUE COCTOSIHUE MPOTOKOIA!
«  CocmosiHue - TeKylllee COCTOSTHUE MPOTOKOJIA.
+  Bxmouen - cocrosnue npotokosia "Bxirouen".
« B/] - B]] B KOTOpOIi XpaHUTCS KOHPUTYpAITHS.

+ Pazgen "Kondurypauus" - HenmocpeacTBEHHO COAEPKUT MO KOH(PUTYpALUH:
+ ID - unopmanus 06 uaeHTU(GUKATOPE MPOTOKOIIA.
«  Mmsa - yka3pIBaeT UM IPOTOKOJIA.
+  Onucanue - KpaTKoe ONMCAaHUE MPOTOKOJA U €r0 Ha3HAUYEHUS.
+  Brmouams - ykaszpiBaeT Ha cocTosiHEE "BKIIOUeH", B KOTOPOE NEPEBOAUTH MPOTOKOJI TPH
3arpyske.

Moaynb nogcuctemsl “INpotokonel” <UserProtocol> 317



1. Yacrtp IPOTOKOJIA AJ1 BXOAAIIIHUX 3aIIPOCOB

[TpoToKOJI BXOZAIIMX 3alpOCOB pabOTaeT B KOOMEpalMHU C BXOAAIIMM TPAHCHOPTOM M OTHENbHBIN
0o0bekT "[lonb30BaTenbCKOro MpoToKosa'" yKas3blBaeTcs B MOJ€ KOH(UIypaluHu MPOTOKOJA TpaHCHOpTa
BMecTe ¢ umeHeM Moyt UserProtocol. B nanmpHelimem Bce 3anpochl K TpaHCIIOPTY OyIyT HAIIPaBIATHCS B
nporeaypy o0paboTku 3ampoca npoTokoia (puc.2).

,.::; 1 OpenSCADA QTCfg: Jemo ctaHuwna

#ain PejakTiporadne Bua  MNowmows QT Starter

8OO0 ==X Lt LB0 2
| Elmg Lemo cTaHuna

i,
= Basw paHHwx

lNMonesoeamensckul npomokon: test

+ =
- MonezoraTensckni NpoToken J Bxog, l Buixog ]
I BesonacHocTs
3
¥ TpaWcnopTu Awk EX0AHON NPOrpaMMB: [JavaLikeGalc.JavaScript |v]
El-1gl TpaHcnopTHHE NpoTokone

HTTP-peanusauna BixoAHaA nparpamma:

CoBeTeenHui npoTokon o 5Y5.messDebug" TEST Self',request);
I'Iu:-nhau:-raTenhcuuﬁ npeTok answer = request;
. test
ModBUS
OPC UA

J CBop paHHuX
| Apxnes

@ CheynantHee
['d NonezoraTenscine nHTepe

return O;

B-B-FH-H

'@i ¥npaeneHne Mogynamn
Loop
Loop S5L

EH-E-H
.
=
(]

?

(D)
)

] freman]

Puc.2. Bxianka npouenypsl 00pabOTKH BXOAAILINX 3aIPOCOB.

Bxuagka nponenypbl 00pabOTKH BXOSIIUX 3allpOCOB COAEPKUT I0JIE JIJIsl BHIOOpA BHYTPEHHETO SA3bIKa
nporpammupoBanust OpenSCADA 1 mosie BBoJa TeKCTa NpoLeaypbl 00paboTKH.

Jns mpouenypsl 0O0paOOTKH TpeNoNpeNeeHbl  CIEAYIONIe MepeMeHHbIe OOMeHa ¢ BXOISIIUM
TPAHCIIOPTOM:
+ rez - pe3yabTar 00paboTku (false-moiHbIHM 3ampoc;true-He MOIHBIHN 3ampoc);
+ request - COOOIIIEHUE 3aIPOCa;
« answer - COOOIIIEHHE OTBETA;
+ sender - OTIIPaBHUTEINb 3aIIpoCa.

OO6muit crieHapuii 00pabOTKH BXOISIINX 3aPOCOB:

+ 3anpoc GopmupyeTcs yaan€HHOU CTaHIMEH 1 4epe3 ceTh nomnanaet Ha Tpancnopt OpenSCADA.
+ OpenSCADA TtpancniopT mepenaéT 3ampoc, BBIOpAaHHOMY B TI0J€ MPOTOKOJA, MOIYJIIO
UserProtocol u 00beKTy Mmob30BaTEILCKOrO MPOTOKOJIA B BUE 3HAUEHUM nepeMeHHol "request” -
1utst 6710Ka 3ampoca u "sender" - Ay agpeca oTIpaBUTENs 3ampoca.

+ 3amyckaeTcsi BBIIIOJIHEHHE MPOLEAYpPhl MPOTOKOJA BXOJMAIIETO 3ampoca, B IMpolecce KOTOpoi
aHATM3UPYETCS COJCPKUMOE IepeMeHHoH "request” u popMHpyeTCst OTBET B epeMeHHO "answer".
[To okOHYaHHWIO BBIMOJHEHHUS MPOIEAYPHl (popMmMupyercs nepeMeHHas '"rez', KoTopas yKa3bIBaeT
TPAaHCIOPTY Ha (PAKT MOJyYEHHs TOJIHOLIEHHOTO 3ampoca U (OPMHPOBAHHE KOPPEKTHOTO OTBETA
(false) ninu HeOOXOIMMOCTH TPAHCTIOPTY OKUAATH OCTABILUXCS IaHHBIX (true).

Moaynbe nogcuctemsl “INpoTtokonel” <UserProtocol> 318



« Ecmu B pesynprare mponeaypsl oOpaboTku mepemeHHas 'rez" paBHa 'false' um oTBeT B
nepeMeHHoil "answer" He HyJEBOW, TO TPAHCIOPT OTMPABISAET OTBET U OOHYNISAET HAKOIUICHUE
"request".

« Ecmum B pesynprare mpouenypsl oOpaOoTku mnepeMeHHast '"rez" paBHa 'true' TO TpaHCIOPT
MIPOIOIDKACT OXKHUIATh JaHHbIE. [Ipu moydyeHnn Cleayromei Mopuui JaHHBIX OHU JOOABIISIOTCS K
nepeMeHHo! "request” ¥ BBIMOJIHEHUE IPOLEYPbl TOBTOPSAETCA.

2. YacTh NPOTOKOJIA JISI MCXOAALIUX 32NPOCOB

[IpoTokon ucXoAsIIUX 3ampocoB pabOTAaeT B KOOMEpAaIMH C UCXOASIIUM TPAaHCHOPTOM U OTIEJIbHBIM
o0bexToM "[lonb3oBaTenbckoro mnporokona". MICTOUHMKOM 3ampoca 4epe3 MPOTOKOJ MOXKET BBICTYIATh
¢bynkuus oObmecucteMHoro APl monb30BaTeNbcKOro MporpaMMHUPOBAHUST UCXOJSINETO TpaHCIoOpTa int
messlO( XMLNodeObj req, string prt );, B mlapaMeTpax KOTOPOH yKa3bIBaeTCs:

« req - 3ampoc B Buae JepeBa XML co CTpyKTypoill COOTBETCTBYIOLIEH BXOAHOMY (opmary
peaIn30BaHHOTO MPOTOKOJIA;
« prt - umsa moxyas "UserProtocol".

3ampoc OTHpaBJICHHBIA BBINICYKa3aHHBIM 00pa30M HANpaBIATHCS B MPOLEAYPY OOpabOTKH 3ampoca
npoTtokosia (puc.3) ¢ HIACHTU(UKATOPOM TOJIB30BATEIILCKOTO MPOTOKOJIA YKAa3blBAGMBIM B aTpHOyTE
req.attr("ProtIt").

OpenSCADA QTCig: demo ctaHuwnA

iiﬁn FPepaktnporanne Ena  MNomowe QT Starter

BB =X L&t L2 0 2 D
|E|me Jemo cTaHuma

i
“ua Basel naHHex

Monesogamenbckull Npomokon: test

[ MNonbsoEaTenscknd NpoTOKDN | Bxop, J Brxog, 1

I BesonacHocTs

i TpaHenopTa Ak EWXO0AHOA NPOrpaMMeL: [JavaLikeGaIc.JavaScript |"]

0-2-3-H

el TPaHcNopTHBE NpOTOKONL
HTTP-peannzauna
CoBeTEeHHBIT NpoTokon cMt rez=Special . FLibSYS strDec4Bintr.mess|Ofio textl));
MNonezoeaTenscknid NpoTokS while(true)

{
ModBUS trez = trmess|Of™);
OFC UA ifi, trez.length ) brealg
Chop AaHHBX rezt=trez;

APENER }
CheynantHue io. setAttn "status", {rez==iotextD) 7 "online" : "offline" };

BriX0AHAA NpOrpamMma:
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Puc.3. Bxiagka npoueaypsl 00CIyKUBaHUS UCXOASIIUX 3alPOCOB.

Bxutaaka nporenypsl 00pabOTKH UCXOASIINX 3aIIPOCOB COJCPIKHT I0JIEe JUIsl BLIOOpA BHYTPEHHETO S3bIKa
nporpammupoBanust OpenSCADA u mosie BBoJa TeKCTa MpoLeaypbl 00paboTKH.

Jnst mpouenypsl 00paboTKU MpelonpeiesieHbl CaeayIoe nepeMeHHbIe OOMeHa:
+ io - XML y3en o6MeHa ¢ KIIMEHTOM, 4epe3 KOTOPBIi MPOTOKOJI IPUHUMAET 3alPOCHl U B KOTOPBII
MOMENIAET Pe3yJbTaT ¢ (OPMATOM peaTu3yeMbIM B IPOIIETYPE;
+ tr - OOBEKT TpaHCIIOPTa, PEAHA3HAUCH /IS BBI30BAa (QYHKIMU TpaHcropTa string messlO( string
mess, real timeOut = 1000 ), "tr.messIO(req)".

OOmuit crieHapuii GOpMUPOBAHUS UCXOISIIETO 3aIpoca;
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«  ®opmupoBanue XML-gepeBa B COOTBETCTBHHM CO CTPYKTYpOM peaiu3yeMoi MPOTOKOJIOM U
yKa3aHHe WACHTU(PHUKATOPA MOJIb30BATEIBCKOTO MPOTOKOJa B atpudyte "Protlt".

- OrmpaBka  3ampoca K  TpaHcmopTy — depe3  mportokon  SYS.Transport["Modul"]
["OutTransp"].messIO(req, "UserProtocol");.

+  Br10op mombs3oBatenbekoro uHTEpdEiica B cootBeTcTBUM ¢ req.attr("Protlt") w mHUIIMANTH3ATIS
MIEPEMEHHBIX UCXOMSIIEro TPAHCIOPTA 10 - COOTBETCTBEHHO K MepBoMy aprymeHnty messlO() u tr -
o0wekT "OutTransp".

- BpBoB mpomenypbl Ha HCTHOJHEHHE, KOTOpas 00paboTaB cTpykTypy "io" dopmupyer mnpsmou
3arpoc TpaHcnopty tr.messlO(req);, pe3ynbTaT KOTOPOro o0pabaTbiBaeTcsi M MOMEIaeTcs Ha3al B
10.

CyTb BbIIEIEHUS MPOTOKOJIBHOM YacTH KOJa B MPOLEAYPY MOJb30BATEIBCKOTO MPOTOKOJIA 3aKI0YAETCS
B YIPOIIEHHH HHTep(eiica KIMEHTCKOro OOMeHa MPH MHOTOKPATHOM HCHOJB30BAHWU W MPEINOIOraeT
dbopmupoBanue cTpykTypsl XML-y3na oOMeHa B Buje aTpuOyTOB aApecoB YAaNEHHBIX CTAHLUN, aJpECcOB
YUTAEMbIX M 3alUCHIBAEMbBIX MEPEMEHHBIX, a TaK)Ke 3HAYCHUM camMuXx mepeMeHHbIX. [Ipu 3TomM Bech rpy3
HENOCPEJICTBEHHOTO KOJMPOBAHUS 3alpoca W JIEKOAUPOBAaHUS OTBETa BO3JAraeTcsi Ha MpPoOLEeaAypy
I10JIb30BATENBCKOTO MPOTOKOJIA.
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Moayas noacucreMsl “CnenuajibHbie”
<FLibComplex1>

Mooynw:  FLibComplex1
Hwms: bubnmuoteka pynkuuii comectumoct co SCADA Complex].

Tun: CoennaiabHbie

Hcmounux: spec_FLibComplex1.so

Bepcus: 1.0.5

Aemop: Poman CaBoueHko

[Ipenocrapisier 6ubaMoTeKy GyHKIH coBMecTuMocTi co SCADA Complex1
¢bupmer HUIT “DIYA”.

Jluyensua: GPL

Onucanue:

Crnemmansubiii Monyns FLibComplex] mpenocraBiser B cucremy OpenSCADA —craTtuueckyro
oubmmorexy ¢ynkuuii coBmectumoctd co SCADA Complexl dupmer HUIT “DIYA”. Ot QyHKIHH
ucrnonb3oBaiuck B SCADA cucteme Complex] B Bujae anroOJOKOB Il CO3JaHHS BHYTPHUCHCTEMHBIX
BBIUUCIICHUI Ha OCHOBE BHPTYaJbHOTO KOHTpoiuiepa. lIpemocraBienune OMOMMOTEKH 3TUX (QYHKUUH
MO3BOJISIET BBINOJIHATH IEPEHOC BBIYMCIUTENBHBIX aITOPUTMOB U3 cructeMbl Complexl.

Jns  agpecaun K QyHKOMSM ~ 3TOM  OMOIMOTEKM  HEOOXOAMMO  HCHOJNb30BaTh  IMYTh:
<Special. FLibComplex1.*>, rne "*' — unentudukatop GpyHKIMN B ONOIHOTEKE.

Huxe mpuBeneHo omucanue kKaxaod (pyHkumu Oumbmumorexu. J[ns KakaoW (QyHKIHUM MPOU3BOAMIIACH
OlIEHKa BPEMEHH HUCTONHEHUs. V3MepeHue Mmpou3BOAMIOCH Ha CHCTEME CO CIEAYIOIIMMH IapaMeTpaMu:
Athlon 64 3000+ (ALTLinux 3.0(320uT)) mytém 3amepa oOIIEro BPEeMEHH HCIONHEHHS (DYHKIMH TIPH
Bb13oBe €€ 1000 pa3. Bribopka mpous3Boauaach Mo HAUMEHBIIEMY 3HAUCHHIO U3 MATH BbIUMCIEHUH. Bpems
3aKITI0YAeTCs B YTIIOBbIE CKOOKH M U3MEPSETCS] B MUKPOCEKYHIaX.

1. Curnaa (alarm) <111>

Onucanue: YcTaHOBKa IMMPpU3HAKa CUTHAJIN3alUU B CJIy4ac BbIXOAA 3HAYCHU nepeMeHHoﬁ 34 YKA3aHHYIO
rpaHully.
Dopmyna:
out = if(val>max || val<min) true;
else false;

2. Ycaosue '<' (cond_It) <239>

Onucanue: Onepanys BETBICHHUS B COOTBETCTBUU C YCIOBHEM “<".
Dopmyna:
out = if(inl<(in2 1*in2 2%in2 3*in2 4)) in3 1*in3 2*in3 3*in3 4;
else in4 1*in4 2*in4 3*in4d 4;

3. YcaoBue ' (cond_gt) <240>

Onucanue: Onepanysi BETBJICHUS B COOTBETCTBUU C yCIOBUEM “>",
Dopmyna:
out = 1if(inl>(in2 1*in2 2*in2 3*in2 4)) in3 1*in3 2*in3 3*in3 4;
else ind4 1*in4 2*in4 3*in4d 4;
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4. Iloanoe ycaosue (cond_full) <513>

OnucaHue: Tlonnas IpOBEpPKa yCI0BUA, BKIIFOYAA GOHLHIG, MCHBIIC U PABHO.
Dopmyna:
out = 1if(inl<(in2 1*in2 2*in2 3*in2 4)) in3 1*in3 2*in3 3*in3 4;
else if( inl>(in4 1*in4 2*ind4 3*in4 4) in5 1*in5 2*in5 3*in5 4;
else in6 1*in6 2*in6 3*in6 4;

5. Auckpetnsbii 0J0k (digitBlock) <252>

Onucanue: @yHKIUS COAEPKUT AITOPUTM YIPABIECHUS COOPKAMU JUCKPETHBIX CUTHAJIOB JUIS 3a]IBUKEK
¥ HAcoCOB, cozepkamux: npusHaku “Open”, “Close” u xomannsl “Open”, “Close”, “Stop”. ®@yHKIusA
HOJJIepKUBAaeT paboTy C MMIYJIBCHBIMH KOMaHJaMH, T.€. MOXKET CHHMATh CUTHAJ 4Yepe3 yKa3aHHBIH
POMEKYTOK BPEMEHH.

Ilapamempuoi:
ID IMapameTp Tun  Pexum
cmdOpen Komanna «OTKPBITE Bool Brixon
cmdClose Komanma «3akpbITh» Bool Bexon
cmdStop Komanna «Ctom» Bool Brixon
stOpen Corosinue «OTKpBIT» Bool Bxon
stClose  CoctosiHEE «3aKpBIT» Bool |Bxon
tCmd Command hold time (s)  Lensiii Bxon
frq [Tepuox obcuéra (Mc) Henwiit Bxon

6. leaenne (div) <526>

Onucanue: 1Ipon3BoauT fneiaeHre COOPOK MEPEMEHHBIX.
Dopmyna:

out = (inl 1*inl 2*inl 3*inl 4*inl 5 + in2 1*in2 2*in2 3*in2 4*in2 5 + in3) /
(in4 1*in4 2*in4 3*ind4 4*in4 5 + in5 1*inb5 2*in5 3*in5 4*in5 5 + in6);

7. IkcnonenTa (exp) <476>

Onucanue: Berauciienue 3KCIIOHEHTHI Hazjg rpynnoﬁ IEPEMCHHBIX.
Dopmyna:
out = exp (inl 1*inl 2*inl 3*inl 4*inl 5 +
(in2 1*in2 2*in2 3*in2 4*in2 5+in3) /
(in4 1*in4 2*in4 3*ind4 4*ind4 5+in5) )

8. Pacxox (flow) <235>

Onucanue: BeruucieHue pacxoja rasa.
Dopmyna:
f = K1* ((K3+K4*x)"K2);

9. UtepaTop (increment) <181>

Onucanue: VITepallnoHHOE BBIYUCIICHHE C YKa3aHueM mnpupamieHus. Kosdduument npupamenus s
Pa3HBIX HAMPABJICHUN PA3IMYHbBIN.

Dopmyna:

out = 1if( inl > in2 ) in2 + in3*(inl-in2); else in2 - in4* (in2-inl);
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10. 3agepxka (lag) <121>

Onucanue: 3anepxka nsMeHeHus: nepeMeHHo. [Ipaktudecku 310 QUIbTp 0€3 MPUBI3KH KO BPEMEHH.
Dopmyna:
y =y - Klag*(y - x);

11. IIpocroe ymHoxenue(mult) <259>

Onucanue: 1Ipoctoe yMHOXXEHHE C IETICHUEM.

Dopmyna:
out=(inlil*inli2*inli3*inli4*in175*in176)/(in271*in272*in273*in274);

12. Ymuo:xenue+aeaenue(multDiv) <468>

Onucanue: Pa3BeTBICHHOE YMHOKEHUEHICIICHUE.

Dopmyna:

out =

inl 1*inl 2*inl 3*inl 4*inl 5*(in2 1*in2 2*in2 3*in2 4*in2 5+

(in3 1*in3 2*in3 3*in3 4*in3 5)/(in4 1*in4 2*in4 3*in4 4*in4 5));

13. IIN A peryastop (pid) <745>

Onucanue: I1ponopuoHaNbHO-UHTETPATBHO-IU (D (HEepEeHIUATBHBIN PErysaTop.

Ilapamempuoi:
ID IHapamerp Tun Pexum |Ilo ymosruanuro
var IlepemeHHas Bemectsen. Bxon 0
sp 3amanue BemecTBen. Brixog |0
max Makc. nIKanel BemecTBen. Bxon 100
min MuH. Ikansl BemecteH. Bxon 0
manln  |Pyunoii BBox (%) BemecTsen. Bxon |0
out Brixon (%) Bemectsen. Bosspar |0
auto ABTOMaT Jlornueckuii Bxon 0
casc Kackan Jlornueckuii Bxon 0
Kp Kp BemectBen. Bxon 1
Ti Tu (mc) Hembrit Bxon 1000
Kd Kd BemecTBeH. Bxon 1
Td Ta (mc) Lenbrid Bxon 0
Tzd T 3aaepKKu IPOU3BOAHOM (MC) embrit Bxon 0
Hup Bepx#sta rpanuna Berxoza (%) BemecTsen. Bxon 100
Hdwn  |Hwxwuss rpanuna seixona (%) BemecteH. Bxon 0
Zi HeuysctButensHocTh (%) BemectseH. Bxon 1
followSp |Cnenuth 3amannueM 3a mepeMeHHON B pydHOM. |Jlornueckmii Bxon 1
K1 Koad. Bxoma 1 BemecTsen. Bxon |0
inl Bxon 1 BemecteH. Bxon 0
K2 Koad. Bxoma 2 BemecTBen. Bxon 0
in2 Bxoxn 2 BemectBen. Bxon 0
K3 Koag. Bxona 3 BemecTseH. Bxon |0
in3 Bxon 3 Bemectsen. Bxon 0
K4 Koad. Bxona 4 Bemectsen. Bxon 0
in4 Bxon 4 BemecTsen. Bxoxn |0
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ID IHapamerp Tun Pexum |Ilo ymosyanuro

f frq Yactora Beruncienus (I'm) BemectBennslii |Bxon 1

Cmpyxkmypa:

Var max

min

L
- Error ] - - .
max J g i E Kp Tr T] +Z Hup ﬂ[}

Hedwr

+
£

min

14. Ctenenn (pow) <564>

Onucanue: Bo3Beaenue B cTCIICHB.

Dopmyna:

out = (inl 1*inl 2*inl 3*inl 4*inl 5)"(in2 1*in2 2*in2 3*in2 4*in2 5 +

(in3 1*in3 2*in3 3*in3 4*in3 5)/(in4 1*in4 2*ind4 3*in4 4*in4 5));

15. Boi0op (select) <156>

Onucanue: Bb1IOOp 0JTHOTO U3 YETHIPEX BAPUAHTOB.

Dopmyna:
out = 1if( sel =1 ) inl 1*inl 2*inl 3*inl 4;
if( sel = 2 ) in2 1*in2 2*in2 3*in2 4;
if( sel = 3 ) in3 1*in3 2*in3 3*in3 4;
if( sel = 4 ) ind4 1*in4 2*ind4 3*ind 4;

16. IIpocroii cymmaTop (sum) <404>
Onucanue: 1IpocToe CyMMUPOBAaHHE C YMHOKEHHUEM.
Dopmyna:
out = inl 1*inl 2+4in2 1*in2 2+4in3 1*in3 2+in4 1*in4 2+
in5 1*in5 2+in6 1*in6 2+in7 1*in7 2+4in8 1*in8 2;
17. Cymma c nesiennem (sum_div) <518>
Onucanue: CyMMHpOBaHHE C JICJIEHUEM TPYIIIbI 3HAUEHUH.
Dopmyna:
out = inl 1*inl 2*(inl 3+4inl 4/inl 5) + in2 1*in2 2*(in2 3+in2 4/in2 5)+
in3 1*in3 2*(in3 3+in3 4/in3 5) + in4 1*in4 2*(in4 3+in4 4/in4 5);
18. Cymma ¢ ymHo:xkeHueM (sum_mult) <483>
Onucanue: CyMMHpPOBaHHE C YMHOXKEHUEM T'PYIIIbI 3HAUEHUI.
Dopmyna:

out = inl 1*inl 2*(inl 3*inl 4+inl 5) + in2 1*in2 2*(in2 3*in2 4+in2 5) +
in3 1*in3 2*(in3 3*in3 4+in3 5) + ind4 1*ind4 2* (in4 3*in4 4+in4 5);
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Moayas noacucreMsl “CnenuajibHbie”
<FLibMath>

Mooynw:  FLibMath
HUms: bubnmoreka cTaHIapTHBHIX MATEMaTHUECKUX (DYHKITHH.

Tun: CoenuaibHbie

Hcemounux: spec_FLibMath.so

Bepcus: 0.5.1

Aemop: Poman CaBoueHko

Onucanue: TlpemnoctaBisier OMOINOTEKY CTAHIAPTHBIX MATEMATHUYCCKUX ()yHKITHIA.
Jluyensus: GPL

Crneumanbubii  monyns  FLibMath  mpepocraBisier B cucteMy  OMOMMOTEKY — CTaHIAPTHBIX
MaTeMaTHYeCKUX (PyHKIMH.

Hns agpecanmn K QyHKOUSAM ~ 3TOM  OMOJIMOTEKM  HEOOXOAMMO  HCMOJB30BaTh  MYTh:
<Special.FLibMath.*>. I'ne '*' unenrudukarop GyHKIMN B ONOIHOTEKE.

1. ®yHkuuu

B tabmune 1 mnpuBeneHo omnucaHue Kaxaod ¢yHkumum OuOmmoreku. [l Kaxmodl GyHKIMU
MPOM3BOJIMIIACH OIIEHKA BPEMEHH HCIIONHEeHMs. V3MepeHue mMpou3BOAMIOCH HA CHCTEME CO CIIEIYIOIIUMHU
napamerpamu: Athlon 64 3000+ (ALTLinux 3.0(326ut)), mytém 3amepa oOIIEro BPEMEHU HCIOTHEHUS
¢bynkuuu, pu Bei3oBe e€ 1000 pa3. Beibopka mpou3Boguiach MO HAWUMEHbBIIEMY 3HAUYCHUIO U3 TISATH
BBIYHCIICHUN.

Taoauna 1: Oyakiun 6MOIMOTEKH CTAaHJAPTHBIX MATEMATUYECKUX (PYHKITUI

Id Hmsa Onucanue Bpems (Mkc)
abs Moaynb Mar. ¢pyHKIMs — MOJLyJIb OT YHUCIIA. 81
acos ApKKOCHHYC Mart. pyHKIMS — apKKOCHHYC. 149
asin | ApKCHHYC Mart. QpyHKIHS — apKCUHYC. 140
atan ApKTaHIeHC Mar. ¢pyHKIHUS — apKTaHTeHC. 109
ceil Oxkpyri. 1o Gombiero Mar. ¢pyHKIUS — OKpYTJIeHUs 10 OOJbIIero 1enoro. 96
cos Kocunyc Mar. ¢pyHKIMSI — KOCHHYC. 93
cosh Kocunyc runepoonmueckuii Mat. GyHKIUS — KOCUHYC THTIEPOOTUICCKUN. 121
exp OKCIIOHEHTa Mar. ¢pyHKIMs — SKCIOHEHTA. 145
floor OkpyrJI. 10 MEHBIIIETO Mar. ¢pyHKIMs — OKpYTJICHHUsS A0 MEHBIIETO 1eioro 95
if VYcenosue Ecnu ®yHkuus ycinosue — «Ecmmy. 92
lg  Jecaruunslii norapupm Mart. QpyHKIUS — TeCATUYHBIN JToTapuQMm. 168
In  Harypanbnslii morapudpm  Mart. GyHKIUS — HATYpaJIbHBIN Jorapum. 185
pow CremneHb Mar. ¢pyHKIMsI — BO3BEACHUE B CTEIICHb. 157
rand Ciyy. yucio Mar. ¢pyHKIUs — FeHepaTop CIy4aiHbIX YHUCEIL. 147
sin  Cunyc Mar. ¢pyHKIUs — CHHYC. 127
sinh Cunyc runep6onnueckuii  Mart. QyHKIUS — CHHYC TUIEPOOTUUYECKHIA. 199
sqrt KopeHb KBapaTHbIN Mar. ¢pyHKIMsI — KOpEeHb KBaJApaTHBIH. 94
tan Tanrenc Mar. ¢pyHKIUs — TaHTSHC. 153
tanh Tanrenc runep6onuyeckuii Mat. (yHKIMS — TAHT€HC TUIEPOOINIECKHN. 177
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Moayas nmoacucreMsl “CrnenuajabHbie”
<FLibSYS>

Mooyne:  FLibSYS
Hma: bubnuoreka ¢pynkuuii cucremuoro APIL.

Tun: CroenuaiabHbIe

Hcmounuk: spec FLibSYS.so

Bepcus: 0.9.1

Aemop: Poman CaBouenko

[IpenocraBnser 6ubnmmoTeky cucreMuoro API cpeapl momp30BaTEIHLCKOTO
IpOrpaMMUPOBaHUS.

Jluyensua: GPL

Onucanue:

Crnermanbubii Moaynb FLibSYS mpenmocraBnser B cucremy OpenSCADA  craTudeckyro
ounbmuotexy Gyukmmii st padbotel ¢ cuctemoit OpenSCADA, Ha ypoBHe €€ cuctemHoro APL. Otu
(YHKLIMU MOTYT HCIIOJIb30BaThbCsl B Cpe/ie IOJIb30BATENILCKOTO MPOTPAaMMUPOBAHUS CHUCTEMBI
OpenSCADA 1151 opranuzanyy HEOpAUHAPHBIX AJITOPUTMOB B3aUMOJICHCTBUSI.

Jnst  agpecaumu K  (QYHKIUSM OTOH  OMOJIMOTEKH HEOOXOIUMO HCIIONIb30BATh IIyTh:
<Special. FLibSYS.*>. I'ne '"*' unentudukatop QyHKIUN B OUOIHOTEKE.

Hwke npuBeneHo omnucanue Kaxaod Qyakinuun Oubnworeku. [t kaxmod  QyHKIuM
MPOU3BOJMIIACH OIICHKA BPEMEHHM WCIHONHEHUs. l3MepeHne Mpou3BOIWIOCHE HA CHCTEME CO
cnenyomumu napamerpamu: Athlon 64 3000+ (ALTLinux 4.0(326ut)) myTtéM 3amepa oOIIero
BpeMeHH wucnonHeHus (yHkuuu npu BbeoBe e€ 1000 pa3. Beibopka mnpousBoauiIachk IO
HAaUMCHBIIIEMY 3HAYCHHWIO W3 TISITH BBIYMCICHUN C OKPYTJICHHEM JI0 MEHBIIETO Iejoro. Bpems
3aKJII0YAETCS B YIIIOBBIE CKOOKH U U3MEPSIETCS B MUKPOCEKYH/IaX.

1. Odmecucremubie GQyHKINN

1.1. BbI30B KOHCOJILHBIX KOMAaH/ U YTHJIMT onepannonHoi cucremMsl (sysCall)

Onucanue: OcylecTBIsAET BbI30Bbl KOHCOJNBHBIX KoMaHJ OC. DyHKIUS OTKPHIBACT LIMPOKHE
BO3MOXHOCTH ToJb30Baremio OpenSCADA myTéMm BbI30Ba JHOOBIX CHCTEMHBIX HPOTPaMM, YTUIUT
U CKPUIITOB, a TaKXe MOJYYEHHs MOCPEICTBOM HHUX JIOCTyHa K OFPOMHOMY OOBEMY CHUCTEMHBIX
naHHbIX. Harmpumep komanna “Is -1” BepHET neTanu3upoBaHHOE COEPKUMOE pabodel JUPEKTOPHH.

Ilapamempuoi:

ID Hmsa Tun Pexum Ilo ymonryanuio

rez Pesynprar Crpoka Bo3zspar

com Komanga Ctpoka Bxop




1.2. SQL 3anpoc (dbReqSQL)
Onucanue: ®opmuposanue SQL-3anpoca k B/I.
Ilapamempuoi:
ID HNwmsa Tun Pesxxum  Ilo ymosryanuio
rez Pesynmprar  OObexT(MaccuB) Bo3sspar
addr Anpec BJI  Ctpoka Bxon
req SQL-3ampoc Crpoka Bxon
1.3. ¥3ea XML (xmINode)
Onucanue: Co3nanue oobekrta y3na XML.
Ilapamempuoi:
ID Nmna Tun Pexum Ilo ymonryanuro
rez  Pesynbrar OO0bekT(XMLNodeObj) Bozspar
name Umsa Crpoka Bxox
1.4. 3anpoc unrtepdeiica ynpasiaenus (xmlCntrReq)

Onucanue: 3ampoc wuHTepdeiica ympaBieHHsS K cuctemMe nocpeactBoM XML. OObIyHBI 3ampoc
3anuckIBaeTcs B Buae <get path="/OPath/%2felem"/>. Ilpn ykazaHuu CTaHIIMH OCYIIECTBISETCS 3aMpocC K

BHEIITHEN CTAaHIINU.
Ilapamempuoi:
ID Hmsa Tun Pesxxum  Ilo ymosruanuro
rez Pesynbrar Crpoka Bo3spar
req 3arpoc O6wexT(XMLNodeObj) Beixon
stat Cranmms  Crtpoka Bxon
1.5. Apxus 3Hauenuii (VArh)
Onucanue: Tlonydenue oobekra apxupa 3HaueHUi (VArchObj) myTéM moakiroueHust K apXuBy IO €To
azpecy.
Ilapamempuoi:
ID Hmsa Tun Pesxxum Mo
YMOJIYAHUIO
rez  Pesynprar O06wexT(VArchObj) Bosspar
name Wwms, anpec k aTpudyTy mnapamerpa ¢ apXHBOM Crpoxa Bxon
WJIM HEMIOCPEJACTBEHHO K apXUBY 3HAUCHHI.
Oo0bexT VArchObj
OyHKIWH:
+  begin( usec, archivator ) — llony4yeHne BpeMEHHU Hadaja apxuBa IMyTEM BO3BpaTa CEKyHI U

MHUKPOCEKYHJ <usec> ISl apxuBaropa <archivator>.

« end( usec, archivator ) — IlonyueHne BpeMeHH OKOHYaHMs apXuBa IyTEM BO3BpaTa CEKyHI U
MHUKPOCEKYHJ <usec> sl apxuBaropa <archivator>.

 period( usec, archivator ) — IlomyuyeHue NMEPUOAMYHOCTH apXWBa MyTEM BO3BpaTa CEKyHA H
MUKPOCEKYH]J] <usec> JUisl apxuBaropa <archivator>.

« get( sec, usec, upOrd, archivator ) — IlonydeHne 3HaYeHUS U3 apXHUBa Ha BpeMs <sec>:<usec> ¢
NpUBS3KON K Bepxy <upOrd> w mns apxuBatopa <archivator>. PealbHOe BpeMs MOJy4E€HHOTO
3HA4YCHHUS YCTAHABJIMBACTCS B <sec>:<usec>.
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« set(val, sec, usec ) — 3anuck 3HaueHus1 <val> B Oydep apxuBa Ha BpeMs <sec>:<usec>.

« copy( src, begSec, begUSec, endSec, endUSec, archivator ) — KonupoBaHue 4acTu UCXOTHOTO
<src> apxuBa WM ero Oydepa B Tekymui HaumHas ¢ <begSec>:<begUSec> um 3akaHumBas
<endSec>:<endUSec> nns apxuatopa <archivator>.

« FFT( tm, size, archivator, tm_usec ) - Beimonuser paznoxenue B psg @ypre ¢ nomompbio FFT
anroputMa. Bo3Bpalaercss MacCHB aMIUIMTY]T YacTOT JUIsl OKHA 3HAYCHHUH W3 apXuBa C BPEMEHEM
Hayana <tm>:<tm_usec> (CEKYHIbI:MUKPOCEKYH/bI), TJIyOMHON B HCTOPHUIO apxuBa <size>
(cexynnm) u 15 apxuBaropa <archivator>.

1.6. bBy¢gep apxusa 3navyenuii (vVArhBuf)

Onucanue: Tlonyuenue oObekTa Oydepa apxuBa 3HaueHuid (VArchObj) s BBIOTHEHUS
MIPOMEKYTOUHBIX OTIEepaIfii HaJ KaJpaMu JaHHBIX.

Ilapamempuoi:

ID IIapamerp Tun Pexum Ilo ymosruanuio

rez Pesymbrar O6bext(VArchObj) Bo3separ
Tun 3nauenuit apxusa (0-Boolean, 1-Integer, 4- .

P Real, 5-String) Hemeri Bxon !

sz  MakcumanbHbIi pazmep Oydepa Hemnprit Bxon 100

per Ilepuogmanocts Oydepa (B MUKPOCEKYH/IaX ) [emprii Bxon 1000000

hgrd Pexum «KecTkas ceTka BpeMeHN Jlornueckuit Bxon 0

hres Pexum «BI)ICOKO}“'O pa3pelIeHus BpeMEHU ] P —— Bxox 0
(MHUKPOCEKYH/IbI)

2. OyHKIMH 1JI5 pad0ThI ¢ ACTPOHOMUYECKMM BpeMeHeM

2.1. Ctpoka Bpemennu (tmFStr) <3047>

Onucanue: IlpeoOpa3yer aOCOIIOTHOE BpeMsi B CTPOKY HyXHoOro ¢opmara. 3anmuch Qopmara
cootBercTByeT POSIX-pynkuun strftime.

Ilapamempuoi:
ID ITapamerp Tun  Pexum Ilo ymoiayanuio
val Ctpoxka nonHoit natel Ctpoka Bosspar
sec | CexkyHIbI Hemsrii Bxon 0
form d®opmat Crpoka Bxon  %Y-%m-%d %H:%M:%S

2.2, IToanas nara (tmDate) <973>

Onucanue: Bo3Bpaliaer MOJHYIO JaTy B CEKyHAaX, MUHYTaX, 4acax M T.J, UCXOAS U3 aOCOJIIOTHOTO
BpPEMEHHM B ceKyHAax oT snoxu 1.1.1970.

Ilapamempuoi:
ID ITapamerp Tun  Pexum Ilo ymoryanuio
fullsec [Tonnasie cekynasr Llensrit Bxog 0
sec CexyHibI Lenwiii Breixon |0
min  MuHyTBI Henstit Beixox 0
hour Yacsl Henwrit Beixon |0
mday [lenp Mecsia Hensrit Beixon |0
month Mecsiig Henwiii Breixon |0
year Ton Henstit Beixox 0
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ID ITapamerp Tun  Pexum Ilo ymoryanuro
wday |Jlenb Henenu Hensiii Beixox 0
yday JleHs B rogy Henstit Berxox 0
isdst I?ayhght Saving Hemsrii Berxox 0
time

2.3. AdcouroTHoe Bpems (tmTime) <220>

Onucanue: Bo3Bpamaer a0ComOTHOE BpeMsi B cekyHaax otT 3moxu 1.1.1970 u MukpocekyHIax, eciiu
<usec> yCTaHOBJICH B HEOTPHIIATEIILHOE 3HAYCHHUE.

Ilapamempuoi:
ID IIapamerp Tun  Pexum Ilo ymonyanuio
sec CexkyHnbl Hensiit Bosspar 0
usec Mukpocekynasl Llensiii Boixon -1

2.4. KonBepranusi BpeMeHH U3 CUMBOJILHOTO MPEICTABJIEHUH BO BpeMs B CEKYH/1aX,
ot 3moxu 1.1.1970 (tmStrPTime) <2600>

Onucanue: Bo3Bpaiaet Bpems B cekyHaax ot 3noxu 1.1.1970, ucxons u3 cTpoKoOBOi 3aluCH BPEMEHH,
B COOTBETCTBMU C yKa3zaHHbIM mmabmoHoM. Hampumep, mabmony "%Y-%m-%d %H:%M:%S"
cootBeTcTByeT Bpemsi «2006-08-08 11:21:55». Omnucanue ¢opmara mabiIoHa MOXKHO TMOIYYUTh W3
nokymenrtanuu Ha POSIX-dynkuuto “strptime”.

Ilapamempuoi:
ID Ilapamertp Tun Pe:xxum  Ilo ymosruanuio
sec  CexkyHIbl Henstit Bosspar 0
stt  Crpoka JaThl Crpoka Bxon
form ®opmar 3anucu natel Ctpoka Bxon %Y-%m-%d %H:%M:%S

2.5. IlnannpoBanue Bpemenu B popmarte Cron (tmCron)

Onucanue: Bo3Bpariaer BpeMs CIulaHHpoBaHHOE B (opmare cranmapra Cron HauWHas OT 0a30BOTO
BPEMEHH UJIH OT TEKYIIETO eclii 0a30BOe HE YKa3aHOo.

Ilapamempuoi:
ID IIapamertp Tun Pexum Ilo ymonyanuro
res Pesynbrar Hensiit  Bosspar 0
stt  3ammck B cranmapte Cron Crtpoka Bxon KoK Rk
base ba3zoBoe Bpems Lensiit Bxon 0
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3. ®DyHKIUHU padoOThI ¢ COOOIIEHUAMM

3.1. 3anpoc coodurenuii (messGet)

Onucanue: 3anpoCc CUCTEMHBIX COOOIICHHUH.

Ilapamempuoi:

ID ITapamerp Tun Pexum Ilo ymonryanuio
rez Pe3ynbrar O6bexT(Maccus) Boszspar

btm Bpems nHayana Ilemoe Bxon

etm Bpemsa koHua Lenoe Bxon

cat Kareropus coobmenuss Ctpoka Bxon

lev Yposenb cooOmmenus  Llensbrit Bxon

arch ApxwuBarop Crpoka Bxon

3.2. I'enepanus coodmeHust (messPut)

Onucanue: ®opMupoBaHHe CUCTEMHOTO COOOIICHUSI.

Ilapamempuoi:
ID IIapamerp Tun Pexum Ilo ymoinyanuro
cat Kareropus coobmenus Crpoka Bxon
lev  Yposens coobmennst Ilenbrit Bxon
mess TekcT cooOmeHus Crpoka Bxon

4. ®yHKkuMH PadOTHI C CTPOKAMU

4.1. IToayuenue pa3mepa cTpoku (strSize) <114>

Onucanue: Vicnons3yercs Ui OJIy4€HUs pa3Mepa.

Ilapamempuwi:

ID

MMapamerp Tun Pexum

IHo ymosryanuio

ez

Pesynprar Llensiii Bosspar

str

Crpoxa Crpoka Bxon

4.2. IlosxyyeHue yactu cTpoku (strSubstr) <413>

Onucanue: HCHOJ’IBByeTCH JJId IOJIYUYEHUSA 4aCTU CTPOKH.

llapamempuoi:
ID IIapamerp Tun Pexum Ilo ymosyanuio
rez Pesynprar Crpoxa Bosspar
str Crpoka Crpoka Bxon
pos Ilo3uums Iensrit |Bxon 0

KomuuectBo Ilensiii Bxon
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4.3. BcraBka ogHo# cTpokH B Apyryio (strinsert) <1200>

Onucanue: Vicnons3yercs /Ui BCTABKH OJHON CTPOKHU B APYTYIO.

Ilapamempuoi:
ID IIapametp Tun Pexum Ilo ymonuanuro
str Ctpoka Crpoka Bbixon
pos Ilo3unus Henwrin | Bxox |0
ins BcraBnsemas ctpoka Ctpoka Bxon

4.4. 3amena yactu crpoku aApyrou (strReplace) <531>

Onucanue: Vicrionb3yeTcs 1)1 3aMEHbBI YaCTH CPOKHU IPYrOd CTPOKOIA.

Ilapamempuoi:
ID IIapamerp Tun Pexum Ilo ymonryanuio
stt  Ctpoka Crpoka Brixon
pos Tlo3umms Hensrit Bxox |0
n KomnuectBo Hensrii Bxom -1
repl 3amenstomas crpoka Ctpoka Bxon

4.5. Pa3oop cTpoxku no pasaesaurearo (strParse) <537>

Onucanue: Victione3yercst B pa300pe CTPOKHU O Pa3IEIUTEIIO.

Ilapamempuoi:
ID ITapamerp Tun Pexum Ilo ymonyanuro
rez Pesynprar  Crtpoka Bosspar
str  Ctpoka Crpoka Bxop
lev YpoBenn Lensiii Bxon
sep Pasznenutens Crtpoka Bxon "
off Cmemenue Ilenwrii Beixon

4.6. Pa3oop mytu (strParsePath) <300>

Onucanue: Vicnons3yercs B pa3dope MyTH Ha 3JI€MEHTHI.

llapamempuoi:

ID

IMapamerp

Tun

Pexxum

ITo ymosryanunio

ez

PesynbTar

Crtpoka

Bo3spar

path

[TyTh

Crpoxka

Bxon

lev

YpoBeHb

Henbrit

Bxon

off

CwMmertienue

Henbrit

Breixon
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4.7. llyts B cTpoKy ¢ pa3aenauresaeM (strPath2Sep)
Onucanue: Vicnons3yercs Ui IpeoOpa30BaHus MyTH B CTPOKY C pa3/IEIUTEIEM.

Ilapamempuoi:

ID ITapamerp Tun Pexum Ilo ymonryanuro

rez Pesymprar  Ctpoka Bo3sspar

src Hcrounuk Crpoka Bxon

nn

sep Pasznenurens Crtpoka Bxon

4.8. Konuposanue crpoku B HTML (strEnc2HTML)

Onucanue: Vicnonb3yercs 711 KOJUPOBAHUS CTPOKH JIJIsl UCTIOJIb30BaHus B ucxoanuke HTML.

Ilapamempuoi:

ID INapamerp Tun Pexum Ilo ymonyanuro

rez Pesynmbrar Crtpoka Bosepar

src Uctounuk Ctpoka Bxop

4.9. KonnpoBanue Tekcra B OnHapubiid Bua (strEnc2Bin)
Onucanue: Vicnonb3yercs 11 KOAUPOBAaHMS TeKCTa B OmHapHBINA BU, U3 Gpopmara <00 AO FA DE>.

llapamempuoi:

ID ITapamerp Tun Pexum Ilo ymonryanuro

rez Pesynprar Ctpoka Bo3sspat

src Ucrtounuk Ctpoka Bxon

4.10. lexonupoBanue Tekcra u3 OunapHoro suaa (strDec4Bin)
Onucanue: Victions3yercst 1715 I€KOAUPOBaHUS TeKkcTa 3 OuHapHoro Buaa B popmar <00 A0 FA DE>.

Ilapamempuoi:

ID INapamerp Tun Pexum Ilo ymonyanuro

rez Pesymbrar Crtpoka Bosepar

src Uctounnk Ctpoka Bxop

4.11. IlpeoOpa3oBaHKe BeLIECTBEHHOI0 B CTPOKY (real2str)

Onucanue: Victions3yercs i1t IpeoOpa3oBaHMsl BEIIECTBEHHOTO B CTPOKY.

Ilapamempuwi:
ID Hma Tun Pesxxum Ilo ymoruanuro
rez Pesynbrar Crpoka Bosspar
val 3nauenne BemecrBennoe Bxon
prc Tounocts Ilemoe Bxon 4
tp Tun Crpoka Bxon  “f”
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4.12. IIpeoOpa3zoBaHue 1eJI0r0 B CTPOKY (int2str)

Onucanue: Vicnons3yercs uist IpeoOpa3oBaHUs LIETIOTO B CTPOKY.

Ilapamempuoi:
ID Hma Tun Pexum Ilo ymonyanuro
rez Pesynprar Crpoka Bo3separ
val 3HaueHue Llenoe |Bxon
base baza, nogaepxuBatorcs: 8, 10, 16 Ilemoe Bxoxn 10

4.13. [IpeoOpa3zoBaHue CTPOKHU B BellecTBeHHOe (str2real)
Onucanue: Vicnonb3yercs st mpeoOpa3oBaHus CTPOKU B BEIIECTBEHHOE.

Ilapamempuoi:

ID HUmsa Tun Pexum Ilo ymoiyanuio

rez Pesynprar BemecrBenHoe Bo3zspar

val 3nauenune Crtpoka Bxon

4.14. IIpeoOpa3zoBaHue CTPOKHU B Leoe (str2int)
Onucanue: Vicnonb3yercs sl IpeoOpa3oBaHUs CTPOKH B 1IETIOE.

llapamempuoi:

ID HUmsa Tun Pexum Ilo ymosryaHuro

rez Pesynbrar Llenoe Bosspar
val 3nauenne Ctpoka Bxon

5. ®yHKIUU Pad0ThI C BeIleCTBEHHBIM

5.1. Pa3nesienne float na caosa (floatSplitWord) <56>

Onucanue: Paznenenue float (4 6aiiToB) Ha cnoBa (2 GaiiTa).

Ilapamempuwi:
ID IIapamerp Tun Pexum Ilo ymoryaHuio
val 3Hauenne BemecrBenHoe Bxox
wl |CnoBo 1 Ilenprit Brixon
w2 |CnoBo 2 Ilenprit Brixon

5.2. Oobequnenue float us ciaos (floatMergeWord) <70>

Onucanue: O6wenuaenue float (4 6aiitoB) u3 cios (2 Gaiita).

Ilapamempuwi:
ID IIapamerp Tun Pesxxum  Ilo ymosryanuio
rez Pesynbrar BemecrBeHHoe Bozspar
wl Cnoso 1 Lemnprit Bxon
w2 Cnogo 2 Ienbrit Bxon
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Moayas noacucreMsl “CnenuajibHbie”
<SystemTests>

Mooynw:  SystemTests
Hma: Tectol cuctembl OpenSCADA.

Tun: CoenuaibHbie

Hcmounuk: spec_SystemTests.so

Bepcus: 1.3.7

Aemop: Poman CaBoueHko

Onucanue: Ilpenoctasmsiet rpymiy TecToB cucteMbl OpenSCADA.
Jluyensus: GPL

Crnenmanbubiii Moaynb SystemTests copepkutr HaOOp TECTOB, MpeIHA3HAYEHHBIX U TECTUPOBAHUSA
pasnnuHbIX nojacucteM U y3i10B cucteMbl OpenSCADA. TecTsl 3amyckaroTcsi ¢ YKa3aHHBIM IE€PHUOJIOM.
Kondurypanus TecToB mpon3BOAUTCS TIOCPEICTBOM KoH(puUryparmonHoro (daiina cucremsl OpenSCADA.

Kondurypannonnsle mosisi TECTOB IOMENIAIOTCS B CeKmMio Momyns SystemTests moacucTembl
«Cneunanbueie». @opmart koHpuUrypannoHabix nojiei: <prm id="Test Id" on="1" per="10" />

rae:
« id — upeHTHUUKATOp TECTA;
- on — npu3Hak “TecT BKIIOYEH”;
+  per — mepuoj MOBTOPEHUS TecTa (CEKYH).

Kpome ocHOBHBIX aTpuOyTOB, KaXKIbIi TECT MOXET HMETh HECKOJIbKO COOCTBEHHBIX aTpUOYTOB.
Tekymas Bepcust comepkut cieayromuid Habop TectoB: PARAM, XML, MESS, SOAttDet, Val, BD,
TrOut, Func, SysContrLang, ValBuf, Archive u Base64Code.

1. PARAM

Tect napamerpa koHTpoJuiepa mozacucteMbl “DAQ”. BoruutbiBaeT aTpuOyThl U KOH(UIypalOHHBIE
oJIs napamerpa. <prm id="PARAM" on="1" per="15"
name=""OperationSystem.AutoDA.CPULoad"/>

ATpuOyTHI:
name — UMs TapameTpa.

2. XML

Tect XML-napcepa. [Tapcut u oroOpakaeT cTpykTypy ykazaHHoro ¢aiiina. <prm id="XML" on="1"
per="5" file="/etc/oscada.xml" />

ATpuOyTHI:
file — ums BxonHOTO (haiina.

3. MESS

Tect apxuBa cooOmenuid. [lepuoanuecky BbIYUTHIBAET HOBbIE COOOIICHUS U3 apXUBa, Uil YKa3aHHOTO
apxusaropa. <prm id="MESS" on="1" per="10" arhtor="StatErrors.BaseArh" categ="""/>
ATpHUOYTBHI:
arhtor — UMs TECTUPYEMOT'O apXUBa;
categ — abJI0OH KaTETOPHH 3aMPalIMBAEMbIX COOOIICHUH.
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4. SOAttDet

Tect Ha HOI[KJIIO‘-ICHI/IC/ OTKJIFOYCHHUEC MOIYJIA. C YKa3aHHbBIM IIEPHUOAOM BBIITOJHACTCA MOAKIHOUCHUC U

OTKJTIOUYCHUE BBIOPAHOTO MOTYJISI. <prm id="SOAttDet" on="1" per="30"
name=""/usr/lib/oscada/bd_DBF.so" full="1"/>
ATpHUOYTBHI:

name — UMsi MO/,
full — mpU3HAK TIOJHOTO, C 3aITyCKOM, TTOKIIIOUEHUSI.

5. Val

Tect arpubyra mapameTrpa. BBITIONHIET MEPUOAMYECKHI OMPOC TMOCIEIHEr0 3HAYEHUS YKa3aHHOTO
atpulyTa, a TaKXkKe ONpOC apxXxuBa Ha YyKazaHHylo T1iyOouHy. <prm id="Val" on="1" per="1"
name=""0perationSystem.AutoDA.CPULoad.load" arch_len="10" arch_per="1000000">

ATpuOyTHI:
name — uMs aTpudyTa;
arch_len — KOJIMYECTBO OMPAITUBAEMBIX B apXHBE 3HAUCHUII;
arch_per — MepuOIMYHOCTH OMPOCA 3HAYCHUH U3 apXHBa.

6. BD

[Tonasriit Tect B/1. BeimoaHser:
- coznanue/oTkpeitue B/I;
*  CO3/IaHUE/OTKPHITHE TaOIHUIIHI;
* CO3/IaHHE€ MHO’KECTBa MOJEH(CTPOK) MPeIONpPEaeIEHHON CTPYKTYPHI;
+  Moau(uUKalMsg MHOXKECTBA MOJIEH;
+ TIOJYYCHHUE U TIPOBEpKa 3HAUCHU MHOYKECTBA TOJIEH;
+ TPOBEpPKa CIUCKA MOJEH;
*  yJaJeHUue MOoJeH;
« 3aKpbITHE/yAaleHUE TaOJHIIbI;
- 3akpeiTue/ynanenue bJI.

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

ATpuOyTHI:
type —tun bJI;
bd — wms B]] (anpec B/] B cietuduanom mist tuma b1 popmare);
table — TabnuIa;
Size — KOJMUYECTBO CO3/JaBa€MBbIX 3aIuceil B TaOIuIIe.

7. TrOut

Tect wucxomdmiero TpaHCIOPTAa. BBIMOMHSIET TECTHPOBAaHME HCXOISINIETO TPAHCHOPTA IMyTEM
OTIpaBJIEHUs 3allpoca K yKa3aHHOMY BXozsmeMy TpaHcnopry. <prm id="TrOut" on="0" per="10"
addr="UDP:127.0.0.1:daytime" type=""Sockets" req=""time' />

ATpUOYTHI:
addr — aapec BXOISIIETO TPAHCIIOPTA;
type — THII UCXO/ISAIIETO TPAHCIIOPTA;
req — 3ampoc.

8. Func

Tectel 06bexkTHON Mozenu cucteMbl OpenSCADA. BrimnonHseTr rpymnmny crnenuaau3upoBaHHBIX TECTOB
10 METOJIMKAM OTKPBITOTO U 3aKpbITOro sAuuka. <prm id="Func" on="0" per="10"/>
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9. SysContrLang

Tecr s3pika uHTEpdEiica ynpaBieHus: cucteMoid. [Ipou3BOAUT 3ampoC AIIEMEHTOB S3bIKa MOCPEICTBOM
noJiHOTO yTH. [loJHBIN TTyTh K 37eMeHTy si3bika uMeeT Bua </Archive/%2tbd%2fm_per>. Ilomubrit myTh
COCTOUT M3 JIByX BJIOXKEHHBIX myTei. [lepseiii </d_Archive/> 3To myTh K y3i1y AepeBa KOHTpoJisi. Bropoit
</bd/m_per> 3T0 myTh K KOHKpPETHOMY 3jieMeHTy y3ia. <prm id="'SysContrLang" on="1" per="10"
path=""/Archive/BaseArh/mess_StatErrors/%2fprm%2fst"/>

ATpuOyTHI:
path — yTh K DJIEMEHTY.

10. ValBuf

13 TectoB Bcex acmekToB Oydepa 3HaueHuil (moacucrema «ApxuBbl»). <prm id=""ValBuf" on="0"
per="5"/>

11. Archive

7(8) TecToB  apxWBaTopa 3HAaUEHWH HA  TPOBEPKY  KOPPEKTHOCTH  (YHKIIMOHUPOBAHUS
MOCJICIOBATEILHOTO MexaHu3Mma ymakoBku. <prm id="Archive" on="0" per="30" arch="testl"
period="1000000"/>

ATpHUOYTBHI:

arch — apXuB 3HaYEHUII;
period — NepUOJNYHOCTh 3HAUCHUH B MIJIMCEKYHIaX.

12. Base64Code

TectupoBanue anropurMa KoJIWpOBaHUs/IekoaupoBaHuss 1o Mime Base64 weroxy. <prm
id=""Base64Code" on="0" per="10"/>
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Moayab noacucremsl “Ilojab3oBaresibcKkue
uHrepdencnr” <QTStarter>

Mooynw:  QTStarter
Hma: QT GUI nyckarenb
Tun: [Tonp3oBarenbckre HHTEPGEHCH

Hcmounux: ui_QTStarter.so

Bepcus: 1.54

Aemop: Poman CaBoueHko

[Mpenocrasnser QT GUI myckarens. QT-myckaTenb sSBASETCS €IUHCTBEHHBIM U
o0s3aTenbHBIM KoMTIOHeHTOM 18 BceX GUI momyneit ocHoBaHHBIX Ha 6uOimoteke QT.

Jluyensua: GPL

Onucanue:

BBenenue

Monyns <QTStarter> mpenocraBisier B cuctemy OpenSCADA mnyckatenr QT GUI monyneid.
Otpenpublii Momynb ans 3amycka QT GUI monynelt monamoOuics mo NpUYMHE HEOOXOAUMOCTH
OpraHU3alMi OJHOMOTOYHOI'O HCIOJIHEHHUS BCEX KOMIIOHEHTOB U IEHTPAIM30BAHHOW WHHUIIUATU3AINHI
riiapHoro oowrekra QT-0mbmuoTtexu - QApplication.

Jns 3anmycka QT GUI monyneii ucnonb3yercsi paclIMpeHHbI HHTEpdelc BbI30Ba (PYHKIUI MOIYIIEH.
Jannslit uaTEpdeiic moapazyMmeBaeT SKCOPTHpOBaHUE (QYHKIMN BHEIIHUMHU MOAYJISIMU. B Hamem ciydae
QT GUI mMozynu 10JIKHBI SKCIIOPTUPOBATH CIIEAYIONINE (QYHKINU:

« Qlcon icon(); - [lepenaér 0OBEKT MKOHKH BBI3BIBAEMOTO MOTYJISI.

« OMainWindow *openWindow(), - Co3naér o0bekT riiaBHoro okHa jganHoro QT GUI monyns u
nepenaér ero nyckarenmo. Moxer Bo3Bpamars NULL B ciiyyae HEBO3MOKHOCTH CO3JaHHSI HOBOTO
OKHa.

Hns unentudukammun QT GUI momynp momkeH ompenensth WHOOPMAIMOHHBIA AIIEMEHT MOy
"SubType" kak "QT". Ucxoxas u3 storo npuszHaka, "Craptep" ¢ HUM paboTaer.

[Tocne momydenus oObekTa rinaBHOro okHa "Craprep" mo0OaBisieT CBOIO MaHEIb YIPABICHUS U MYHKT
MEHIO B 3TO OKHO W 3amyckaer ero. [lanens ynpaBnenus Ctaprepa COACPKUT UKOHKU JJI BbI30Ba BCEX
noctynHbix QT GUI monyneit. Jlna uckmoueHus aA00aBICHUS MAHENIW YIPaBICHUS WIM IyHKTa MEHIO
MOJIyJlb, COJEpXaIluii OKHO MOXeT ykaszath cBoicTBa "QTStarterToolDis" wmmu "QTStarterMenuDis"
COOTBETCTBEHHO.

Jna yxazanua QT GUI wmopyneit, 3amyckaeMbIX IIpM cTapTe, MOAYJb cTapTepa COIEPIKUT
koHurypaunonHoe noine StartMod. B pgaHHOM mone 3anuchiBalOTCS HACHTU(DUKATOPHI 3aIyCKAEMBbIX
moxyieit yepes ';'. Kondpurypanmonnoe nosie StartMod mMokHO omucaTh B KOH(HUTypanmmoHHOM (aiiie, a
Takke B cuctreMHol Tabnuie b/ uepe3 quanor konpurypamuu Mmoayis (puc.l).
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et O OpenSCADA QTCfg: Jemo cTaHumA

Dain  PepaktMposadwe Bwa  Momowe QTStarter

8B300CO0 == Lal 200 29
Mma el
5 @ femo cranuna @ Mopayne: QTStarter
= -
g Basbl AaHHBIX
% BesonacHocTe Mone3oEaTENECKWA WHTEpDEAC l MoMolb ]
3 TpaHCcnopTel
H-- (gl TPEHCNOPTHEIE NpOTOKON CocToAHWE
J Chop AaHHe!x ”BbIHDnHHETCH: ' ‘
-] ApxwERl -
-4 CreunantHele g DnuMK Mogyns
!] Monk308aTENECKNE HTE {EEI‘I?CKEEMHE QT-moaynw (pasa. - ;') [QTCFg |']
PaBo4dnid nonezoBare
b CHCTEMHEIA KoHDUY|
/eb-uHTepdeiic oT nonk:
J JBW¥0K cpeabl BH3Y:
CHCTEMHEIA KoHDUY|

QT GUI nyckaTtene

AvHamu4eckid WEB |
----- I! Pabo4nii none3oBaTe

- ¥ YnpasBneHue MOAYNAMK

an

L]

|E| roman

Puc.1. Ctpanuna koHdurypamnum MOoIyJs.

B cnyuae 3akpeitus okoH Bcex QT GUI monyneit "Craprep" co31a€T CBOE N1MaNOroBO€ OKHO, KOTOPOE
npeziaraer BeiOpats qoctynable QT GUI moxynu mnm 3aBepumth padory cucrembl OpenSCADA. Bun
JIMAJIOTOBOT0O OKHA ITPUBEJIECH Ha pUC.2.

< OT-NyCKaTenb CUCTEMbl OpenSCADE _ |[H| x|

% Paboumit nonbaosaTensckuii MHTepdeiic (QT):

/= CuctemHeIA koHgurypaTop (QT)

[©] BbiiATit 13 nporpammsi

Puc.2. Jlnanorosoe okHo "Craprepa".
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Moayab noacucremsl “Ilojab3oBaresibcKkue

ureppercor” <QTClg>

Mooyr:  QTCfg

Hwms: Cucremusiii koHpuryparop (QT)

Tun: [Tonp30Barenbckre HHTEPQEHCH

HUcemounux: ui_QTCfg.so

Bepcus: 1.8.3

Aemop: Poman CaBoueHko

Onucanue: TlpenocraBnser ocHoBaHHBINM Ha QT xoH(purypatop cuctemsl OpenSCADA.
Jluyensus: GPL

Monyne <QTCfg> npenocrasiser koHpurypatop cuctembl OpenSCADA. Konduryparop peanuzoBan
Ha OCHOBE MHoromiaargopMeHHON OuOIMOTEKH rpaduyeckoro mnojb3oBarenbckoro uutepdeiica (GUI)
¢upmer TrollTech — QT <http://www.trolltech.com/qt/>.

B ocHoBe Monyns nexuT s3blk uHTepdeiica ynpasiaeHus cucremoid OpenSCADA, a 3Hauur
MPEIOCTABIISICTCS eAMHBIN HHTEepdeiic KoHpurypanuu. OOHOBICHHE MOIYIISI MOXKET MOTPEOOBATHCS TOIBKO
B CcIyyae OOHOBIICHHUS CTICIM(PUKAINH sI3bIKa HHTEpderica yrpaBICHHS.

PaccmoTrpum pabouee okHO KOH(HTYpaTOpa Ha puc. 1.

Taidn  PepakTvpoBadve  Bup
83000 x 14200 2P
s Basa daHHBIX: CB}QaaosbJe Guﬁnuomen@

= a Jemo cTaHuma
El- 55 Basbl AaHHLI

basa paHHBIx Tabnuug!

|

% BASQL
_'a'g B, DEF
i@ BA FireBird
=- @ B4 MysaL
CBY: baszoeble BME
CBY: TecThl
CcHoeHaa B
arch
CBY. AMKC
BMENHOTERK diyHEL
Mopene ATTIKC
'-:ﬂf) BesonacHocTb
} TpaHcnop T
o TREHCMOPTHEIE NPOTOK
| CBop ganHsIx
| ApXWEEI
9 CreyaneHeie
|| MonesceaTenscine MH
6" YNpasneHWe Mogynam

E-E-E-E-E-E-E

—CocToAHWE

BrntoqeH: [w|

NocTynHsie Tabnuus:

WCALibs
WCAPris
pri_tmplS0
pri_tmplS0O_incl
pri_tmplS0_io
pri_tmplS0_ses
pri_tmplSO_uio
wlb_Main
wlb_Main_inc!
wilb_Main_io
wilb_Main_mime
willb_Main_uio
wik_doc

[SarpyaMTb CUCTEMY W3 3TOl BJ1

Puc.1. Pabouee okHO KOHpUTYpaTOopa

Loop
Loop SSL — KoHdmrypawwa
" PL¥B IC: yeaBase
Wmasa: [CE!!-": Basoeble BUENMOTERN ]
: | [III] OnucaHwe: E
[ m | Tl
(4] ol
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Pabouee 0kHO KOHPUTYpaTOpa COCTOUT U3 CIAEAYIOUINX YACTEH:
+ 1 —MeHI0 — COJEPKHUT BHIMAIAI0IIee MEHIO KOH(HTYpaTOopa.

.2
. 3
. 4
.5

o

[e]

— IlaHenb UHCTPYMEHTOB — COJEPKUT KHOMKH OBICTPOTO YIpPaBIEHUSI.
— HaBuratop — npegHasHaudeH Ui NpsAMOW HaBUTaLUHU 110 ACPEBY YIPABIICHMUS.

3.1 —Ilose BBOJA TEKCTA JUIsl IOMCKA JIEMEHTA B TEKYILEH BETBH JEPEBa.

— Ctpoka craTyca — oToOpakeHHe COCTOSTHUI KOH(UrypaTopa.

4.1 — NuaukaTop/BeIO0Op MOIB30BATENS — OTOOpaXKaeT TEKYIIero mojib3oBarens. [1o nBoitHOMY
KIIUKY OTKpBIBAeTCsl IUAJIOT BBIOOpaA MOJIb30BaTENs. A TakkKe WHAUKATOP (akTa BHECEHMS
W3MEHEHUI B KOHPUTYpAIIHIO.

— Pabouee nose. Ilogeneno Ha gactu:

5.1 — ims y3ma — COAEPIKUT UMSI TEKYIIETO y3I1a.

5.2 — TabGynsatop pabounux obnacTeit — B TaOyJISITOP MOMEIIAIOTCS KOPHEBBIE CTPAHUIIBI (001acTH
yrnpaBiieHus1) y3na. OOnacTd  ympaBlIeHUS CICAYIOIIUX ypPOBHEW IOMEIIAIOTCS  Ha
MH(OPMALIMOHHBIEC TAaHEITH.

MeHro KOHGUTYypaTOpa CONEPKUT CIETYIONINE MyHKTHI:

@aiin — Tpynna o0ImMX KOMaHI:
«  3aepyzums u3 B/] — BBINONHSACT 3arpy3Ky BBIOPAHHOTO 0OBEKTA MM BETBH OOBEKTOB M3
B/.
«  Coxpanums 6 5/ — BBINOIHIET COXpaHEHUE BHIOPAHHOTO O0BEKTA MIIM BETBU OOBEKTOB
B BJI.
«  3axpvimb — 3aKpbITh OKHO KOH(PUTypaTopa.
+  Bwixoo — 3aBepuienne pabotsl cuctembl OpenSCADA.
Peoakmuposarnue — KOMaH/bl pIaKTUPOBAHMSL:
«  Jlobasums — 100aBUTH HOBBIN OOBEKT B KOHTEHHE.
«  Yoanume — ynanutb BbIOpaHHBIA OOBEKT.
«  Konuposamu s1emenm — KONMPOBaHUE BHIOPAHHOTO OOBEKTA.
Buwipezamwv 21emenm — BbIpe3aHue BHIOPAaHHOTO 00BeKTa. VICXOMHBINH 00BEKT yaansercs
110CJI€ BCTABKH.
«  Bcmasumw 21emenm — BCTaBKa CKONMPOBAHHOTO MIIM BBIPE3aHHOTO JIEMEHTA.
Buo — xoMaH 16l HABUTALIMH ¥ YTIPABJICHUS BUJIOM:
+  Beepx — MOAHATHCS BBEPX 110 JIEPEBY.
« Ilpeovloywas — OTKPBITh NPEABIIYLIYIO OTKPBIBAEMYIO CTPAHHUILY.
«  Cneoyrowas — OTKPBITh CIEIYIONLYI0 OTKPbIBAEMYIO CTPAHHUILY.
«  O6HOBUMb — OOHOBUTH COJIEPKUMOE TEKYIIEH CTPAHHIIBI.

- 3anycmums — 3allyCTUTh NEPUOAMYECKOE OOHOBJIEHHE COJEPKUMOTO TEKyILen
CTPaHMIIBI C UHTEPBAJIOM OJIHA CEKYHJa.
« Ocmanoéums — OCTAHOBUTH MEPUOANYECKOE OOHOBJIIEHHE COJAEPKUMOI0 TEeKyIlen

CTpaHUIIbl C UHTEPBAJIOM O/IHA CEKYH/IA.
Ilomows — KOMaH/Ibl BbI30BA TOMOLIH:
« Ilpo — wudopmarus o moayie u cucteme OpenSCADA.
« IlIpo Ot — undopmarus o Oudbmuoreke Qt.
« Ymo smo — xomaHIa 3arpoca HHPOPMAIIMH O JIEMEHTaX HHTepderica.

ITanens HHCTPYMCHTOB COACPIKUT CIICAYIOIINEC KHOIIKH GBICTpOl"O YIpaBJICHUA (cneBa Ha npaBo):

3aepyzume u3 BJ] — BHITIOIHSIET 3arpy3Ky BRIOPAHHOTO 0OBEKTA WM BETBH 00BEKTOB 13 B/I.
Coxpanums ¢ B/] — BBITIONHIET COXpaHEHHE BRIOPAHHOTO 00BEKTa WM BEeTBH 00BEKTOB B B/I.
Beepx — noaHATHCS BBEPX 1O JIEPEBY.

IIpeowvioywas — OTKPBITH MPEIBIIYIIYI0 OTKPBIBAEMYIO CTPAHHUILY.

Cneodyrowujas — OTKPBITH CIEAYIOUTYI0 OTKPBIBAEMYIO CTPAHUILY.

Jlobasumb — 1006aBUTH HOBBIN OOBEKT B KOHTEHHED.

Yoanums — ynanuth BIOpaHHBIN OOBEKT.
Konuposamv 21emenm — KONMPOBAaHHE BBIOPAHHOTO OOBEKTA.
Buipezamb snemenm — BbIpe3aHHE BBIOpAaHHOTO 00beKTa. VICXOMHBIN OOBEKT ynanseTcs mocie

BCTaBKH.

Bcmasumo snemenm — BCTaBKa CKOIMUPOBAHHOTO MIIM BBIPE3aHHOIO HJIEMEHTA.
O6H068umMb — OOHOBUTH COJCPKHUMOE TEKYILEH CTPaHHULIBI.
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3anycmumb — 3allyCTUTh INECPHUOJUYCCKOC OOHOBJIEHHE COACPKHUMOI'O TeKyu{eﬁ CTpaHULbI C

HWHTCPBAJIOM OJlHA CCKyHIA.

Ocmanoums — OCTAaHOBUTH MEPUOAMUYECKOE OOHOBICHHE COJEPKMMOIO TEKYIIEH CTpaHHUIIbI C

HUHTCPBAJIOM OJlHa CCKyHIA.

Knomku Bb130Ba Monynei rpadudeckux uatepdericoB Ha 6udbmmorexe QT

B JACPEBC HAaBUT'AIUU ITOAJACPIKUBACTCSA KOHTCKCTHOC MCHIO CIICAYIOMICTO COACPIKAHUA:

3aepyzume u3 b/] — BHITIOIHSET 3arpy3Ky BRIOPAHHOTO OOBEKTA UM BETBU 00BEKTOB 13 b/I.
Coxpanums ¢ B/] — BBITIONHIET COXpaHEHHE BRIOPAHHOTO 00BEKTa WM BeTBH 00BEKTOB B B/I.
Jlobasumb — n00aBUTH HOBBI OOBEKT B KOHTEHUHED.

Yoanume — ynanutb BbIOpaHHBIN 0OBEKT.

Konuposamv s1emenm — KonmpoBaHUE BRIOPAHHOTO OOBEKTA.

Buipezamw snemenm — BbIpe3aHne BHIOpaHHOTO 00BeKkTa. VICXOAHBINM OOBEKT yAamseTcs mocie

BCTaBKH.

Bcmasumob sn1emenm — BcTaBKa CKOIMMPOBAHHOT'O MUJIK BBIPC3aHHOI'O 3JICMCHTA.
Obrosumb s1eMmeHmol ()epeea — BBIIOJIHAET OOHOBJICHHUS COACPIKUMOI0 ACpCBa HABUT'allH.

DJeMeHThl YIpaBlICHUs JeNATcs Ha 0a30Bble, KOMAaH[bI, CIUCKU, TaOnumbl U u3o0paxkeHus. Bce
AJIEMEHTHl OTOOpa)XaroTCsl B IOCJIEIOBATEIBHOCTH, CTPOTO COOTBETCTBYIOIIEH WX pACHOJIOXKEHUIO B
OTHMCaHUU s3bIKa UHTep(elica yrpaBiIeHUs.
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1. Kondurypanus

Jlis HacTpoKM COOCTBEHHOTO TOBEACHUS B HEOUEBHUIHBIX CHTYalUSAX MOJYJIEM IpEeJ0CTaBIsAeTCS
BO3MOYKHOCTh HACTPOWKH OTJCIBHBIX MapaMeTpoB mocpeacTBoM uHTepderica ympasinenus OpenSCADA
(puc. 2). TakoBbIMU TapaMeTpPaMH SBISIOTCS:

+ HauanbHbIi yTh KOH(UTYpaTOpa — IMO3BOJSET OMPEACTUTh, KAaKyl0 CTPAHUILy OTKPBIBATH TPU
3arycke KoHpuryparopa.

« HauanbHelii monb30BaTeNs KOH(UIypaTOpa — YyKa3blBae€T, OT MMEHH KAaKOIo I0JIb30BaTENs]
OTKpPBIBaTh KOHGUTYpaTOp 0€3 3ampoca mapoJsi.

+ Ccpuika Ha cTpaHulyy KoHpurypauuu nepeuns BHemHuX OpenSCADA cranuuii, ucnonb3yemas
JUTSL TIPEIOCTABIICHUST BOZMOYKHOCTH YIAJIEHHOW KOH(UTYpAIIHH.

~+ QT OpenSCADA KoHtpurypaTop: [LeMo cTaHLMA

®ain  PepakTupoBadwe Bug  Momows  QTStarter

B O00O0 == hal 200 28

||-'1Mﬂ [3
5 @ lemo cTaHupa @ Modyne: QTCfg
4 Babl gaHHbIx
Eﬂﬁ BesonacHocTe Monb30 B aTENBCKWMN MHTEpDENT l MomMe W ]
'5} TpaHcnopThI
0 TpaHCMORTHbIE NPOTOKG —CocToAHWE
/| CBop panHoix BeinonHaeTcH: |
[ ] Apxnebl
4 CneupansHsie — Onum Mogyna
(= @| UﬂﬂbﬂﬂBﬂTﬂﬂbC“”E HHT CTapToBbIM MYTh KOHDWYpaTORE: [.IDemuStatiun ]
PaBoqii NonbaoBa’ .
g CHETEMHbIA KOHEH CTEpTOELIA NONbL30EATENE KOHGQW YPaTORE: [rnman | v]
[} Dewtok cpepbl B3 MepeliTi K KoHMMYPaLMA SIMCKa Y ANEHHRLE CTaHLIAR l
CHCTEMHBIA KoHGKM

QT GUI nyckaTens

JWHaAMUHEC KM WE
Paboqmil none3oBa”
@Y ¥YNpasneHWe Mogyname

=N | cop
: n Sl

[

KD

Ffemar

Puc.2. Ctpanuna koH(Urypauuu camoro KoHpurypartopa.
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2. Ba3zoBblIe 3J1eMeHTHhI

B uncno 6a30BbIX AJIEMEHTOB BXOMST: UH()OPMAIIMOHHBIE DJIEMEHTHI, TIOJIST BBO/IA 3HAYCHHH, SIIEMEHTHI
BbIOOpa U3 crnucka, ¢uard. B ciaydae oTCyTCTBHUS MMEHHU 3J€MEHTa 0a30BBbIM 3JEMEHT MPUCOETUHSETCS K

npeapayieMy 0a3oBoMy 3ieMeHTy. [Ipumep rpynmnbl 6a30BbIX JIEMEHTOB C MPUCOEAMHEHHEM MPUBEAEH
Ha puc.3.

-+ QT OpenSCADA koHturypartop: JleMo cTaHUMA == >
Dain  PepakTupoeaHie  Bug  Momows  QTStarter
=X L 200 @0
88000 2% L&l 2
brok: KM101_2
Iyb: —
LUnts MCTouWHWESE BaHHbIX
ModBus — [_Brox [ 10 | Conaw
DCOM KAMEHT [3
SHMP knreHT —TokEIETH
BnouHEId BBIMMCIMTENS CKpbITbie: | |
ObwecTaHUMOHKS
K1 02cntr ~10
OfwecTaHUMoHKE (KOHTR)
=R ExogH. pacxog (TM): [Cmﬁop,Hﬂ | v]
Mapawmemp: BxopH. gaeneHue (aTa). [ﬂﬂh’.ﬂnhHﬂﬂ | v] [PP1 02 Po | v]
=l bmok:
CTyn. 1 komnp. KM101 [ BxopH. Temnepatypa (K): [ﬂﬂh’.ﬂnhHﬂﬂ | v] [AT1 01_1.To | v]
Cryn. 2 komnp. KM101 ) -
KFP101 BhlxogH. pacxon (TM): [J‘IouanhHan |v] [AT'I 01_2Fi |v]
KLL104 (Mcn. mexaHnamg BhIxogH. 3B neHWe (aTa): [CEuEup,Ha | v]
Dpocens 100
Boag,. oxnag. AT101_1 BbixogH. TEMnepatypa (K): [Cmﬁup,Hﬂ | v]
Boan. oxnag. AT101_2 . _
vaen 31 BbixogH. ced. Tpybbl (M2). | CeobogHa n
KL 035 (Men. mexaHam OniHa BelxogH. TpyEe! (M); [Cmﬁop,Hﬂ |v] o
KL 01 {Hen. MexaHiam)
KLLA 01 Kozd. sanaca no nomnaxy: [CBoEup,Ha | v]
KLLITO4 OB, komnp. (Teic. ob /MuH): [ﬂm{ﬂnhHﬂﬂ | v] [ KM101_1 .M | v]
Yaen 4.1 -
KLU 06 E OBeEM KoMmnpeccopa (M3): [Cmﬁup,Ha |v]
F (acn ey hd
[I| w Kosd. nomn. (Touka nomn.): [CEuﬁup,Ha |v] E
[ ] Krard warn maean wriao o [f‘unﬁnnuﬂ |-—-]
#Jroman
_—

Puc.3. [Ipucoennaenne 6a30BBIX JIEMEHTOB.
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3. Komanapl

KomaHapl — 3TO »ieMEHTHI A7 Mepeladd ONpeAelHCHHBIX yKa3aHWM NEHCTBHA Y31y M OpraHM3aluu
CCBIIOK Ha cTpaHMIbl. KoMaHIbl MOTyT coiepxarh mapamerpsl. I[lapamerps! hopMmupyroTcs u3 0a3oBbIX
a5eMeHTOoB. [Ipumep KOMaHABI ¢ TapaMeTpaMH NIPUBEIEH Ha puc.4.

# QT Open5CADA KoHipurypaTop: [leMo cTaHUMA == X

@alin  PegakTvpoeaHwe  Bug  Momows  QTStarter

88000 Ll BV @0

|MMH
= 6 Hemo ctaHuma

Apxueamop 3HayeHUL: 1s

=
=) Basbl gaHHbX APXUEBI
% BesonacHocTe Fa 1 100 01748
g TpaHcnopThI 2 - . B
a TPaHCMOPTHLIE NPOTOKOML & |E PP1 var 1 100 01787
/| CBop parHsx - ’
B[] Apxuebl 7 |Meminfo_use 1 100 0.0547
= Modyns:

El- [y ApxweaTop Ha dal B |P101_var 1 100 01914
Apxusamop coodi E
= Apx:r:amﬂﬂ“ﬁ“ﬂ* P103 var 1 100 00234 |¥

m |
1z — JKEnopT

"ﬁ ApxveaTop Ha B
Apxua 3HaHeRU:

4 CneupansHeie

Apxne: [ |v]
!] Mone3oEaTeNeCkMe MHTER —
€ YrpasneHE Moy nAMK Hauano: |01.01.1970 03:00:00 |5
Loop Kowew; | 01.01.1970 03:00:00 |5
Loop S50
7 PL¥B Twr: [ |v]

[Il—l [III] B dalin: [ ]
[ )

=]
=118 (10

Puc.4. Komanna.
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4. Cnuckn

Criucku cozepskaT rpymnmny 0a30BbIX JIEMEHTOB OAHOTO THma. Onepauuu Haja 3JE€MEHTaMH JOCTYITHbI
yepe3 KOHTEKCTHOE MEHIO CIMCKa. Yepes3 3JeMEHThI CIUCKA MOTYT BBIIOJHATHCS OIEpaluy Iepexoja Ha
Ipyrue crpanuubl. Ilepexon ocyiiecTBiseTcss MOCPEACTBOM JBOMHOIO KJIMKA MBIIIKM Ha 3JIEMEHTE CIIMCKa.
Crnucku MOryT OBITh MHJEKCHPOBAaHHBIMU. [Ipumep criucka npuBesieH Ha puc. 5.

~ QT OpenSCADA KoHtpurypaTop: JeMo cTaHU WA == >

Pain  PepakTupoeadwe  Bupg  Momows  QTStarter

88000 =r=hali200 88

||-'1MH

= g Jemo cTaHuMA

®H-B-H-H-H-E-E-E

Loop
Loop SSL
" PL¥B

:"-ﬁ Baskl faHHbIx

% BeaonacHoCTh MNogcucTEMBI Mara s

g TpaHcnopTbl

2 TpaHCNoRTHBIE NPOTOKO) MogcHcTeMbL:
J CHop gaHHbIx Bazbl gaHHL:
[ ] Apxnebl besonacHoCcTe

(L4 CneupaneHsie
I!] MoNb30BaTENECKWE MHTE
#Y ¥NpasneHe Mogynam9 ApxuBEl

e OpenSCADA cmaruyua: "[emo cmaHyus"

TpaHcnopTel
TpaHCNopTHBIE NPOTOKONLI
CBop paHHbX

CneupaneHse
MNonbaoBaTENbCKME MHTER(ENCHI
YMpa e NEHKE MOLYNAMI

Puc.5. Cncok.
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5. Ta0auubl

Tabnmuupel  coxmepkaT 3HAaYeHHMs 0a30BBIX  AJIEMEHTOB. Tum  0a30BOro  »JieMEHTa  SIBISIETCS
UHIUBUAYAJIBHBIM JUIsl Kaxaoi KojoHkW. [Ipumep taOnuubl npuBenaeH Ha puc. 6. Onepauuu Hax
CTPYKTYpOHl TaONUIBl Uil pENaKTUPYEMbIX TaOJUI] JOCTYMHBI HOCPEICTBOM KOHTEKCTHOTO MEHIO.
PenaxkTupoBanue 31eMeHTOB TaOIHIIBI TPOU3BOAUTCS ITyTEM ABOWHOTO KIIMKA IO HY>KHOU STYEHKe.

| QT OpenSCADA koHthMrypaTtop: [leMo cTaHUMA

Daiin  PepakTuposadwe  Bug  Nomows  QTStarter

88000 L1200 @@

2] PyHKyuAa: Quagppazma

OTYETHAA LoKYMEHTAU Lt 'ﬂ ‘pp

=} TexHonomMYeckWe anna
JanasfibleaHue ERRIEERE WenonHnTe
LLyra (2 rapma. + cn
Ly (2 b, - e o ]

pPoBON KpaH

CenapaTop EI Il | HMma | Tun | Pesim | CEpbIThIA | ?Munq.|
KnanaH
3anasgblBaHue [ 1 |Fi BxogH. pacxog (TM) BewecTe. Beixog 0
CeTb (Hampy3ka) !
McTouHWE (gaBne 5 |pi BxopH. pasneHne BeuwgcTa. |Hxop 1
Bospg,. xonogunsHW - (ata)
Komnpeccop raios 3 |Fo BeixogH. pacxop, (TM) BewegcTe. Bxop 0
HMeToduHKE (pacxog
TpyBa 1-=1 BbixogH. nasneHue
Toyba 1->2 4 |Po (ata) BewgcTe. Bbixog 1
TpyGa 1-=3 | Mepenag, 436 NeH1A
ToyBa 1-4 5 |dP (kTTa) BewscTe. Beixog 0
MenonH. mex. knal |
INuadpama 5 |Sdf Cevy. gradpamibl (M2) BewescTe. Bxop 0.1 E e
TpyGa 3-»1

sys_compile 7 |2n Ceu. Tp. Ha BbIxoje BamarTe Elwmn no -

KoHTponnepbl Mpomanma:

Ch CEPBM;HbIE MPOLERYPH Pot+={Po-Pot)i{0.005*1a*f_fra);
- 2OP RARHBLE SIEMENS - Qr=Q0*Pi+0.01:
@ | '[‘i_‘"E] Fi=4e3*Sdf*sign(Pi-Pot ) pow(20*abs(pow(Pi, 2)-pow(Pot 21112930 5);
[ ] Fit+=(Fi-Fit)i{0.005*o*f_fro);

#Jfoman

Puc.6. Tabmuna.
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6. U300paxenusn

N300paxkeHust mMpu3BaHbl IepenaBaTh rpaduyeckyro uHpopmanuioo B KoHpuryparopsl. IIpumep
n300pakeHusl IPUBEECH Ha puc. 7.

ADA KoH

®ain  PepakTupoBaHue Bug  Momows  QTStarter

BB 00O ==&kl 20 R

HMma o
| STE613 var =) Apxue sHa4eHul: CPULoad load
TE1314_1_var0
ghil P [ ApKnB | ApXWUBaTORbI I IHaqEHA 1
gh1_Q
gl T Bpems: [07.05.2008 18:53:30 |51 [0 =

test_wval .

F_PP1 _wvar

P3_var MokaaaTs macdu: [¥]

:‘ﬁ:”_";g’—“se || Pasmep usoBpaerms; [600 2] [230 =

. H ‘ “ ‘ ‘ ‘ ‘ | \

ol | |H, I WJ i qMJ N N V’M

8 1"-1,-,..,..1""] i 'JHLJJ\’P ”*-1 ! lLﬂH M nJ l'I i : ‘M\' LJ \‘ Jr’}NM\ L Lm!"'m Plton
T gN1_TU[III] PATR0 3 B T B 3k BT Ik Da 3 Db 3 B0 B B 3k 537 3P

[ ]

* fonar]

Puc.7. 306paxxenue.
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Moayab noacucremsl “Ilojab3oBaresibcKkue
uarepgeicor” <WebCfg>

Mooynw:  WebCfg
Hwms: Cucremnubiii koHpuryparop (Web)

Tun: [Tonp30Barenbckre HHTEPQEHCH
Hcmounux: ui. WebCfg.so

Bepcus: 1.5.3

Aemop: Poman CaBoueHko

Onucanue: Ilpenocrasnser, ocHoBaHHBIA Ha Web, koHpurypatop cucreMbl OpenSCADA.
Jluyensus: GPL

Monyns WebCfg nmpenocrasnser koHpuryparop cuctembsl OpenSCADA. Konduryparop peanuzoBaH
Ha ocHoBe Web TtexHonoruid. Jlns paboTel KoH(Urypatopa pocraTouHo oObsigyHOro WEB-Opaysepa.
PaborococobnocTh Momyinss <WebCfg> TectmpoBasiack B CBsizke ¢ MomyissMmu <Transport.Sockets> wu
<Protocol. HTTP> na cnenyromux Web-Opay3epax:

« Mozilla;

« Firefox;

- Konqueror;
+ Opera;

- IE.

Monyns TOCTpOEH Ha OCHOBE s3bika WHTepdeiica ympasieHus cuctemoir OpenSCADA, a 3HauuT
MpeocTaBisieT eAuHbIN nHTepdelic koHdurypauu. OOHOBIEHHE MOAYISI MOKET MOTPEOOBATHCS TOJIBKO B
ciyyae OOHOBJICHUS crienu(UKAINK s3bIKa HHTep(delica ynpaBieHusI.

Kpome npunamnexnoctn Mmoayns cucteme OpenSCADA, OH Takke NPUHAIEKUT, SABISIETCS MOIYJIEM,
Moayist TpancnoptHoro npotokosna <HTTP>. Cob6ctBenHo, BbizoB WebCfg mpousBoautscs uz HTTP.
BBI30B IpOM3BONTCS NMOCPEACTBOM PACIIMPEHHOTO MEXAHM3Ma KOMMYHHKAIMU Y€Pe3 IKCIIOPTUPOBAHHEIE,
B Moayie WebCfg, bynkuun: HttpGet u HttpSet.

Wutepdeiic momyns peanmzoBan Ha si3pike XHTML 1.0 Transitional ¢ Bkpamnenusimu JavaScript.

Hcnonp3oBaHne MOyl HAayuHAEeTCS C OTKPBITHS CeaHca IOJIb30BaTelsl, ayTeHTU(DUKAIIU
none3oBarenst, wmoxyinem mnpotokona HTTP  (Protocol. HTTP) (puc.l). [ns ¢GyHKIMOHUPOBAHUS
ayTeHTH(UKAIMKM 1 MEXaHU3Ma COXpaHEHUs ceaHca Opaysep moipkeH paspemath Cookies.
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OpenSCADA

HWMs1 HOIB30BaTeNIsI |

Ilapois [

MNMpUHATEL ” OYHUCTHUTE

Puc.1. AyrenTuduxanms noab30BaTes.

OpoSCADA. Cucremnsblii koupuryparop (WEB)

NONB20BATA., _ToInan
HI 11'?.[1.[1.2- 3

CMEHWTE I

Hns Security

Ilonuce Hma IEe:lonacHocTu

Ell rpynnm nonezoeaTensid ** [v|

MpuHATE |

IlonezopaTeny:
root

JobaenTh I
YpanuTe

Puc.2. Ctpykrypa pabodero okHa Mmojib30BaTessl.
[Tocrme ayreHTH(UKAMK TIOJH30BATENL IMMOManaeT B pabodee OKHO (puc.2), KOTOPOE COCTOUT U3

CJIEIYIOIINX YacTei:
1.BepxHuil KOJOHTUTYJ — COAEPKUT HAUMEHOBAHUE MOYJISL.

2.ITanens ynpasienus. COCTOUT u3:
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2.1.HaBurarop — BbINOJHACT (PyHKIMHU HABUTALMH 110 JEPEBY CTPAHULIL.

2.2 HaumenoBanue y3na.

2.3.Ilonp30BaTenb CHUCTEMBI — OTOOpa)kaeT MOJIb30BaTENsl TEKYIIEro ceaHca, €ro ajapec u
MO3BOJISIET U3MEHHUTD MOJIb30BATEIS.

3.Pabouee mone — coAepKUT KOH(UTYPAMOHHBIA KOHTEHT s3bIKa HMHTep(elica ympaBieHus,
HauuHas ¢ KOPHEBBIX BKJIAJIOK U 3aKaHYMBasi KOHEUHBIMH 3JIEMEHTAMHU YIIPaBIICHUS.

4. HuKHUI KOJIOHTUTYJI — COAEPKUT aApeC TEKYILEH CTPaHUIIBI.

AJlpecaniisi CTpaHUIl HAYMHAETCS C AJeMeHTa BToporo ypoBHs URL. DTo cBsi3aHHO € TE€M, YTO AJIEMEHT
NEpBOTO YPOBHS HCHOJB3YeTCS Ul WIACHTU(UKAMK MOJIYJsS TOojib3oBaTesbckoro Web-untepoeiica.
Hampumep URL: <http://localhost.localdomain:10002/WebCtg//Functions> moxHO pacmudppoBaTh Kak
BBI30B CTpaHHUIIbl nepBoro ypoBHs “Functions” Web monyns <WebCfg> na xocre localhost.localdomain
yepes nopt 10002.

OJEeMEHTHI YIIPABJICHUA ACIIATCA HaA: 6330BBIC, KOMaH/JBbI, CITMCKH, Ta6J'II/II_II)I n I/1306pa)KeHI/I5I. Bce YCTBIPEC
THIIA OT06pa)KaIOTCSI OTACIbHBIMHA 6HOKaMI/I, B HC 3aBUCUMOCTHU OT UX PACTIOJJIOKCHHA B OITMCAHNU.

1. Ba3zoBbIe 3J1eMeHThI

B uncno 6a30BbIX 3JIEMEHTOB BXOMAST: MH()OPMAIIMOHHBIE 3JIEMEHTHI, TIOJISl BBO/IA 3HAYCHHH, SIIEMEHTHI
BbIOOpa W3 cmmcka, ¢uiark. J[Is yYCTAaHOBKM HOBBIX 3HAYCHHN O0Aa30BBIX JJIEMEHTOB HCIOIB3YETCS
TPYIIIOBON METOJ, IS 3Toro Ha dopme cymecTByer kHomka “IlpuHsaTs”. B cioydae oTCyTCTBHS MMEHHU
AJIeMEHTa, 0a30BBIM ANEMEHT CTHIKYEeTCS K MpeAbIayIeMy 06a3oBoMy siementy. [Ipumep rpymmbl 6a30BbIX
AJIEMEHTOB, CO CTHIKOBKOW, MPUBEAEH Ha puUC.3.

— 1O
BxogH. pacxopg (T/4): CeofogHa |+
ExogH. naeneque (ata): NokankHaa | = | nodel9.Po |~
BeixogH. pacxop (T/4): NokaneHaa |« | KLWG.Fi |«
BeixogH. aenenve (ata): CeofogHa |-
[MNepenan naeneHwA (kla): CeofogHa |«
Cev. gnadparmel (M2): CeofogHa -
Cey. Tp. Ha Beixoge (M2): CeofogHa -
[nuHa Tp. Ha BeIxogde (Mm): CeofogHa |-
Mn. Nnpu peankeH. ycn. (kr/m3): | CceofogHa |-
HacToTa oficyéTa (Mu): NokaneHaa | = | nodel9.frg |-
MPWHATE

Puc.3. bazoBble 371eMEHTRI M NX CTHIKOBKA.
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2. Komauabl

KoMmanapl 3T0 371€MeHTHl [UId Nepefadyd ONpeAcNEHHBIX JEHCTBUM Y31y M OpraHM3aluy CCHUIOK Ha
ctpanunbl. KoManael MoryT conepxarb mapamerpsl. [lapamerpsl GopMupyroTcst u3 6a30BBIX IJIEMEHTOB.
[Ipumep koMaHABI C MapaMeTpaMu IPUBEJIEH Ha puc.4.

YaanuTe

| KonwpoeaTe Grok |

(Briok: Cenapatop C101/2 | ~|, B koHTponnep: KM201 -]
Test ] )

mA I{EI{:|TEST

Puc.4. Komanna.

3. Cnuckn

Crucku cogepxat rpynmny 0a30BbIX AJIEMEHTOB OJHOTO TuMa. J[s omepamuii HaJ 3IEMEHTaMH CIIHCKA
J106aBJ'I$IIOTC$I JOITOJIHUTCIBbHBIC KHOIIKH. KpOMe TOIr0, 4€pe3 3JICMCHTHLI CIIMCKA BBIMMOJHAIOTCA OICpalun
nepexojia Ha Apyrue crpaHuubl. s mepexona mobasnsercs kHomka “Tlepeiitu”. Chucku MOTyT OBITH
MHJEKCUpOBaHHBIMU. [Ipumep crircka ¢ mepexoa0M MPUBEJIEH Ha pPUC.S.

MNogccTeMBL:

Ea3bl jaHHbIX
Be3sonacHoCTb
TpaHcnopThl
TpaHcnopTHEIE NPOTOKOMLI
Cfiop AaHHbIX

MapameTpel

ApUBLI

CneymanbHele
Monb3aoBaTenbekne MHTERDEACHI
YNpasreHue MogynAMn

MepelTi

Puc.5. Crucoxk.

Moaynb nogcuctemsl “lNonb3oBaTensckne nHtepdgencel” <WebCfg> 351



4. Tadanunl

Tabmunpl coaepkaT 3HaYEHUS 0a30BBIX AJEMEHTOB. THI 0a30BOT0 AJIEMEHTA OMPENENSIeTCs OTICIBHO
JUTSL KKJI0W KOJIOHKH. [IprMep TaOauIlsl puBeIeH. Ha puc.6.

A [pomsscona |Beuscrsen | dwon -
N e R -
O s
b0 [ewomnsmewe o | Beussrsen - Bwan
O
S [comagpaeion) [Beuecsen [0
S [copramione v | [Beuscrsen [ Ba
o [Bwarp amone 0 |[Beuecreen -[ s+
@ [ rpnpeansyen (who) |[Beuscren [ a1
o [aoraossers iy ||Beuscreen - 9a

[N06aBMThL CTROKY YAanuTh CTROKY MepEMECTHTL CTROKY BBEPX MepeMECTUTE CTPOKY BHWA

2

m " CHENE
m
o
m "
m " CHEN
m O
u
m CHEEEE
m (S
m CONEEE

Puc.6. Tabmuna.
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5. M300paxenus

N300paxenus: mpusBaHbl TMepenaBaTh Trpaduyeckyro uHpopMaiuioo B KoHpurypatopsl. [Ipumep
M300paKeHHs IPUBEICH HA pUC. 7.

JHaYeHUs

Ha4vano:

KoHeL:

N
I

ApxnBaTtop:

[NoKaszaTe rpatuK: (x|

pacuk 3HaYeHKI:

ol i
.-'II|||'.1 e 1*,"'”.;.‘%}\ . ﬂlll.llra" HL v Jﬂ‘ ﬂ"llh ll‘llﬂf' r‘il—-1r- |"'"i1 J\"" i |‘ "ﬁP"" Ii.l' t'.. | H.{I . ."“l|‘| e 'I"Jll J||I.| | Ty ||'|"'||" " i Pr-"' I"' '."‘"..-".. 1I Il'l,‘. e P .ﬂl.i W, W |||
h

Puc.7. 306paxxenue.
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Moayab noacucremsl “Ilojab3oBaresibcKkue
uHrep@eiicor” <WebCfgD>

Mooynw:  WebCfgD
Hma: Juunamuueckuiit WEB xondurypartop

Tun: [onp3oBarenbckre HHTEPHEHCH
Hcmounur: uiWebCfgD.so

Bepcus: 0.6.4

Aemop: Poman CaBoueHko

[Ipenocrasnsger aunamuyeckuii WEB ocHoBanHbI# koHurypaTop. Mcnonszyer XHTML,
CSS u JavaScript TexHOMOTHY.

Jluyensua: GPL

Onucanue:

Monyns <WebCfgD> mnpenocraBnser koHduryparop cucremsl OpenSCADA. Kouduryparop
pearn30BaH Ha OCHOBE TaKMX Web-TeXHOJIOTHIA:
«  HTTP — npoTokoia nepeaayu TUHIepTeKCTa;
« XHTML — pacuIMpeHHbIN A3BIK Pa3METKH TMIIEPTEKCTOBBIX JOKYMEHTOB;
«  (CSS — kackagHbIe TaOIHIIBI CTUJIEH THIIEPTEKCTOBBIX JOKYMEHTOB;
« JavaScript — BCTPOCHHBIN B TUIIEPTEKCTOBBIM JTOKYMEHT SI3bIK IPOTpaMMUpPOBaHUs Opay3epa;
« DOM — o0bexTHast MOJIeNb JOKyMEHTa BHYTPEHHEH CTPYKTYphI Opaysepa;
«  AJAX — MexaHU3M aCUHXPOHHBIX M CHHXPOHHBIX 3a11pocoB U3 JavaScript k cepBepy;
« XML — pacmipsieMbIi 3bIK pa3METKHU.

Hurepdetic konduryparopa ¢opmupyercs B8 WEB-Opayzepe mytém obpamenns k WEB-cepepy u
nosrydeHust oT Hero XHTML-nokymenta o nporoxkony HTTP. B nanHom ciayuyae B ponmu WEB-cepsepa
BeicTyrmaer cuctema OpenSCADA, kotopas NOANEpPKUBAECT CTAaHJAPTHbIE KOMMYHHUKAIIMOHHBIE
mexanusmbl TCP-cereit (Monmyns Transport.Sockets), mpoTokon mnepegayu TuneprekcTa (MOIyb
Protocol. HTTP), a Taxke mudpoBanue Tpapuka Mexxy opayzepoM u cepepom (Transport.SSL). Mcxons
W3 3TOTO, JJIs MOMYYeHUs1 ToCcTyna K mHTepdeiicy konpurypupoBanus OpenSCADA, npenocTaBiseMoro
stuM  MoayieM, HeoOxomumo B OpenSCADA wHactpouts TpancmopT (Transport.Sockets wumm
Transport.SSL) B cBsizke ¢ npotokosom HTTP (Protocol. HTTP). B mocraBke ¢ cucremoii OpenSCADA
UIyT KOH(UTrypanroHHble (ailnel comeprkamnme HacTpoiiku Transport.Sockets ms mopros 10002 u 10004.
CnenoBatenpHO uHTEpPeiic moays B koHpurypamun OpenSCADA no ymoiganuto OyaeT IOCTYIEeH IO
URL: http://localhost: 10002 wnu http://localhost:10004.

[Tocne momywennss XHTML-nokymenTa 3amyckaeTcst mporpamma Ha JavaScript mis ¢opMupoBaHUs
JMHAMUYeCKOro uHTepgeiica KoHpUryparTopa.

B ocnHoBe Monyns nexuT s3bIk uHTEpdeiica ynpasiaenus cucremod OpenSCADA, a 3Hauur
MpeI0CTaBIsAeTCA eNUHbIN nHTepdeiic konpurypamun. OOHOBICHHE MOTYJISI MOYKET MTOTPEOOBATHCS TOIBKO
B Cllyyae OOHOBJIEHUS crieU(pHUKAINY A3bIKa HHTep(delica ynpaBieHus.

Monyne peanu3oBbiBajicsi U TectupoBaics Ha Tpéx WEB-Opaysepax, mpencraBuTensx TpEX THUIIOB
WEB-1Bm:XK0B, a UMEHHO:
+ Mozilla Firefox 3.0.4
« Opera 9.6.2
- Konqueror 3.5.10

Hcnonp3oBaHne MOy HAYUMHAETCS C OTKPBITHS CEaHCa IOJIb30BaTeNsl, ayTeHTU(PHUKAIMH, MOIYJIEM
npotokona HTTP (Protocol. HTTP). [lns ¢pyHkunoHnpoBaHUs ayTeHTU(DUKAIIME U MEXaHH3Ma COXPaHEHUS
ceanca Opay3sep joipkeH paspemars Cookies.
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http://localhost:10004/
http://localhost:10002/

OpenSCADA

HiMs HoIb30BaTess |

ITapois [

[ MPpUHATL H OYMCTUTE ]

Puc.1. AyreHTuduKanms noas30BaTes.

OpenSCADA. [luHamu4veckuil WEB KOHgbuaypamop

=-@3Demo station
= Hizbasbl JaHHeix

61 S0Lite
.61 DEF 9
= (yE,EI, FireBird
=- B0 M?SQL

CBY: ATNKC
BUBNUOTEEN dyHELKR
“-Mogens ATTIKC

7Y Be3onacHocTs
- 5 TpaHcnopTsl
]—-fﬁTpchnopTthe NPOTOKONbI
CBop gaHHbIX
71 JApXMBLI
f-ECreunansHele
]—--@I‘Ionhaonamnhcwe MHTEphERCH
- RgVNpasneHne MogynAmMm

+-{=8Loop
+-=8Loop S5L

e M A e

& m06| | el 0] (63| €9 | memostation/sub_BDImod_wysaLids vcaﬁag

Basza daHHBbIX: C% basosb 6uﬁnuomex@

Basza faHHbIx | Tabnuukl

r CocToAHKE

BrnioyeH:
JocTynHele Tabnuuel:

WCALibs
wib_Main
wib_Main_incl
wlh_Main_io
wib_Main_mime
wlbh_Main_uio
wib_doc
wib_doc_inel
wlb_doc_io
wib_doc_uio

rKoHdurypauua
ID:vcaBase
Wma: [CBY: Basoesie GnBnnoTekn |
OnucaHne:

ComepwmT :

- Emfrotorera "EasoEMe SIeMEHTH”

- Bufyoorera "INEMEHTH MHEMOCHEME"
- BufimtoTera " oRYMEHTH'

Anpec: [server.diya.org;roman;romas2636,0sca

KogoeanA cTpaHuua: |UTF—8

Brnioyats:

isub_BD/mod_MySQLidb_vcaBasel%2fprm%2fsi% 2fallow_thls

Puc.2. Pabouee okHO KOH(pUTypaTOpa

PaccmoTpuMm pabodee okHO KOH(pUTYpaTopa Ha puC. 2.

Pabouee 0kHO KOHPUTYpaTOpa COCTOUT U3 CIAEAYIOUIUX YACTEMH:

« 1 —IlaHenb UHCTPYMEHTOB — COJEPKUT KHOIIKHU YIPABIICHUS.
+ 2 — Anpec OTKpBITOTO y3J1la — OTOOpa)xkaeT TEKYIIUA BRIOPAHHBIN y3ell.
« 3 — HaBuratop — mpeaHa3HaueH AJis MPsIMOW HABUTALIUU TI0 IEPEBY yIPABICHHUS.
« 4 —Pabouee noie. [Toneneno Ha yacTu:
o 4.1 — NImsa y31a — cCOOEpKUT UM TEKYILETO y3ia.

o 4.2 — Tabynarop pabounx obiacteld — B TaOYIATOP MOMEIIAIOTCS] KOPHEBBIC CTPAHMIIBI (00JIaCTH
VIOpaBJICHHUS)  y3Ja.

OGmactu  ympaBieHUs

I/IH(I)OpMaI_II/IOHHBIC IIaHCIIN.
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« 5 —Crpoka ctaryca — OTOOpa)keHUE COCTOSIHUI KOH(pUTYypaTopa.

[TaHens HHCTPYMEHTOB COJICPKUT CIICIYIONIUE KHOIIKU YIIPaBJIeHHS (ClieBa HA MPABO):
+  3aepy3ume — BBITIONHSIET 3arPy3Ky BEIOPAHHOTO 0OBEKTA UM BETBH 00BEKTOB 13 B/I.
+  Coxpanumb — BBITIOJHSIET COXpaHCHUE BBHIOPAHHOTO 00OBEKTa WM BETBH 00BEKTOB B B/1.
+ Ha ypogens gvlule — TAHITHCS BBEPX TI0 JACPEBY.
+ Ilpeovioywuii — OTKPBITH MPEIBIIYIIYI0 OTKPBHIBAEMYIO CTPAHUILY.
«  Crnedyrowuii — OTKPBITH CIEAYIOUIYI0 OTKPBIBAEMYIO CTPAHUILY.
« Jobasumo snemernm — N0OABUTH HOBBIH OOBEKT B KOHTEHHED.
«  Yoanumo snemenm — ynanutb BeIOpaHHBIN 0OBEKT.
+  Konuposamw 31emenm — KOMMMPOBAHKUE BHIOPAHHOTO OOBEKTA.
«  Buipezams s1emenm — BbIpe3aHHE BBIOPAHHOTO 00BeKTa. MICXOIHBIN OOBEKT yqalseTcs mocie
BCTaBKH.
+  Bcmaeums s1emenm — BCTaBKa CKOMMPOBAHHOTO MJIM BBIPE3aHHOTO JICMEHTA.
« [lepeepysumb s1emenm — OOHOBUTH COEPIKUMOE TEKYIIICH CTPAHHIIBI.
+ 3anyck nepuoduueckoco 0OHOGNEHUs — 3AIMYCTUTHh NEPUOANUECKOE OOHOBJICHHE COICPIKUMOTO
TEKYIIEH CTPAHUIIBI C HHTEPBAJIOM IISITh CEKYHI.

« Ocmanoé nepuoouueckoco O00OHOGNeHUs — OCTaHOBUTb IEPUOJUYECKOE OOHOBIIEHHE
COJIEPKUMOTO TEKYIIEH CTPAHULIBI C MHTEPBAJIOM ITIATh CEKYH/IA.
« Ilpo... — nndopmanus o JaHHOM MOJYJIE.

DNEeMEHTHl YIpaBJICHHUS JESITCS Ha 0a30BbIe, KOMAHIBI, CIHUCKH, TaOMWIBI W W300paxkeHws. Bce
9JIEMEHTHl OTOOPaXKAIOTCS B TOCJIEIOBATEIILHOCTH, CTPOTO COOTBETCTBYIOLIEH HMX pAaCHOJIOKEHUIO B
OTMCAaHUU s3bIKa UHTEep(delica yrpaBiIcHHS.

1. Kongurypauus

st HACTpOMKM COOCTBEHHOTO TIOBEJCHHS B HEOUYEBUAHBIX CUTYALUMSAX MOJAYJIEM MPEIOCTaBISETCS
BO3MOXHOCTh HAaCTPOWKM OTIENIbHBIX MapaMeTpoB mocpeAcTBOM uHTepdeiica ymnpasinenus OpenSCADA
(puc. 3). TakoBbIMH ITapaMETPaMU SBISIOTCS:
- Bpewms xu3Hu ceanca ayreHTU(UKaUW(MUH) — YKa3blBaeT B TEUCHHHM KaKOro WHTepBaja
BpeMeHH 0e3/1eiiCTBUS OIB30BATEINS €r0 ceaHc OyIeT COXPaHATHCS.
+ Ccpuika Ha cTpaHuIly KoHpurypanuu nepeuns BHemHuX OpenSCADA cTaHIui, HCIoIb3yeMblIid
JUIsL IPEAOCTABICHHSI BOBMOKHOCTH YAaJIEHHOM KOH(PUTYpaAIUH.

OpenSCADA. uHamuyeckuli WEB koHgbuaypamop
& g | FIE]5) | - E:| ki | @ Q& | %) | IDemaStation/sub_Ulimod_WebCfgD
= @fewo cranian ERModyns: WebCigD

+1-E B a3kl AaHHbIX
e ";l{_“;_|5_93°”aCH°CTb Monk30BaTENLCKUA MHTEpdENE | MomMows |
+- if TpaHcnopTsl
+ {;Tpaﬂcnopmme NpoTOKOMkl PSR ETERTTNE
41| -7|CBop mamHbIx BbINGNHAETCA:
+-[ IApXMEBbI
+-dCneynancHele
EHIEMonbaoeaTensckne MHTEpDERCE
Fafounil NoNe30BaTENLCKUA MHTE
CHETEMHBIA KoHBUrypaTop (WEB)
+1-4 -t [BWKOK Cpefpl BU3yanuaaLmim u yr
CWETEMHBIA KoHBMrypaTop (AT)
QT GUI nyckatens
WHaMWIecknA WEB KoHpurypato
APaB0uMil NONb3I0EATENLCKMA NHTE
P YNpaeneHne Mogynamm

+ Loop
+-{gploop SSL
5

|

r OnuwK Moayna
MEepeRT K KOHDWIYRALWKM CINCKa YaaNEHHEIX CTAHUMA

TIPLX8

IDemoStation/sub_BD

Puc.3. Crpanuna kondurypamnumu camoro KoHpuUrypaTopa.
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2. Ba3zoBblIe 3J1eMeHTHhI

B uncio 6a30BBIX 37€MEHTOB BXOIAT: HHPOPMALMOHHBIE AJIEMEHTHI, MOJIsl BBOJA 3HAYECHUH, 2JI€MEHTHI
BbIOOpa M3 crHcKa, (iark. B ciydae OTCYTCTBHS MMEHH 3JeMEHTa 0a30BBIA AIIEMEHT MPHCOCIUHSIETCS K
npeaplayeMy 0a3oBoMy ameMeHTy. [IpuMep rpynmnsl 0a30BBIX 3JIEMEHTOB C NMPHCOCIMHEHHEM TPHBEIEH
Ha puc.4.

OpenSCADA. JuHamu4veckull WEB koHgbuz2ypamop
e g | #Y1E]5) | = a| 13 | {qu_%. IR | © | IDemoStation/sub_DAQIMod_BlockCalelentr_KIM101/blk_KM101_2

& Demo station —| Brok: KM101_2
+-[;5a3bl gaHHbI -
+-4iEe30nacHocTs Brox [10 [ Ceran
+- 3} TpaHenopTel rMokazate
+- Gl TRAHCNOPTHEIE NPOTOKOMLI Ckpeitele: []
El-|CBop AaHHbIX
E-Modyns: rlQ
+-TPpaHCNopTEP METOUHIMKOB AAHHbIX BxoaH. pacxop (Th):
£ g"c{fﬁs [T BxogH. gaenenue (ata):| Nokanenan ~|[PP102.Pg |~ ]
KMneHT
e e — BxogH. Temneparypa (K): | NokansHas 3|AT1 01_.1 To |~]
B-BOYHBIR BLIMMENHTERS BeixoaH. pacxog (Th): [NokaneHaa v |[AT101_ZFi Rd
+-0BWecTaHUHWOHKA BerxogH. aaeneHue (ara); | CeobogHa vi
+1-KN102entr BeixogH. Temnepatypa (K): [ CeoBogna  ~ |
+-0BWECTAHUWOHKA (KOHTR) g 5 3 _
51 K101 BIXOAH. ced, TpyOel (M2). | CeobogHa
+-Mapamemp: Anuka eeiofH. TYGel (w):[ CeoBogra  ~ |
—-Brok: —!| || Koag. 3anaca no nomnaxsy:
gwn.;mmnp. Emgl 06. komnp. (Teic. 0B.muk): [ Nokaneras [ [KM101_1N ||
n. 2 komnp.
K;’YP1 o p OGLEM KoMNpeccopa (M3):
[pocens 100 Koat. nomn. (Touka nomn ):

Boag, oxnag, AT101_1 Koath. Hakn. nomn. Kpueoii;
£l B AU, Hapm. nnoTH. cp. (krim3):

Y3en 3.1 Tenno&MKEOCT Cpeabl:
KL 01

KL 04 Tenn. conp. H3oNALMM:
Yaen 4.1 CKOpOETS BO3AYHA:
TRl Temnep. Bo3gya:

Cenapartop C1011
CananaTan C1 0407

K1 [

IDemosStation/sub_DAQImod_BlockCale/entr_KM101/blk_KM101_2/% 2flnk% 2fio % 212|Pi

Puc.4. Ilpucoeannenne 6a30BBIX JIEMEHTOB.
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3. Komauabl

KomaHnap!l - 3TO 3/€MEHTHI JUIsl MEpefayu ONpeNea€HHbIX IEHCTBUI Y31y M OpraHM3alliM CCHUIOK Ha
ctpanuipl. Komanael Moryt cogepxarb napaMmerpsl. [lapamerpsl popmMupyroTcss u3 6a30BbIX AJIEMEHTOB.
[Tpumep KoMaH[IbI C TapaMeTpaMu IPUBEAEH Ha puC.S.

OpenSCADA. [lunamuveckuti WEB koHgbuaypamop
EIEEEIEE

ki | g_g;, Qe | @) | IDemoStation/sub_Archivelmod_FSArchival_1s

= @Demo station Apxueamop 3Ha4yeHui: 1s
+-£;5a3bl faHHbIX
& UBeaonacHocTs ApxuBaTop | ApXMBEI
] EpraHCI'IODTbI H HAPENB 1 IERADA L) |FdIMER UYVIPDERE |Fd3iMER (anl o (o) _El
+- Tl TRAHCMOPTHEIE NPOTOKOMb 1 |CPULoad_load|1 100 2.3027
=17 CGop AaHHIx 2 [F101_var 1 100 26914
£ ’gﬁg'f“bf . _ 3 [F3_var 1 100 2.0596
R (P T ool 4 [Fd_var 1 100 B.3945
=1 IApXUBEDI
= Modyms: 5 |F_PP1_var 1 100 39463
- 4ApXMBATOP Ha halinoeylo cucTe 6 |Mermninfo_use |1 100 0.8828
+-Apxusamop coolwenui 7 |P101_var 1 100 11230 =
=1-APXUBAMORP 3HAYEHUI: 8 |P3_var 1 100 11855
Hjn 9 |Pa_var ] 100 65615
1s 10(PC_KPO1 _var |1 100 28574
+ (FApxiBaTOp Ha B 1|PC_KPOZ_var |1 100 0.1230
+-Apxua aHaveHud: 12|PC_KPO3_var |1 100 0.0877
B @CI‘IBLI,HaJ‘IbeIB 13|PTO204 _var 1 100 0.1484
+-IHNone30BaTenkCkMe MHTEPDEACE 14|PT1006 1 var |1 100 02139
PYNpaeneHnE MOSYNAMK — -
e f:op : & 15[F_PF1_var |1 00 37119 B
e gLoop s5L T CIBE
T Il 3KcnopT |
Apxme: | -
Hauano:[ 1] 1] 1970][ 3] o] o
Kowew [ 1] 1] 1970][ 3] o o
Tun:
B dain: | —

IDemaoStation/sub_Archivelmod_FSArchival_1s/% 2farch% 2farch
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4. Cnuckn

Crucku COACPpIKAT TpYIILY 0a30BBIX DJIEMCHTOB OJHOI'0 THIIA. Onepam/n/l Haa 3JICMCHTaAMH JOCTYITHBL
YCpe3 KOHTCKCTHOC MCHIO IO KJIMKY MbBIIIBKO HA CIIMCKE. ‘-Iepe3 OJICMCHTHBI CITMCKa MOTYT BLIIIOJTHATBHCA

olepaluu nepexoaa Ha Apyrue crpaHuibl. CIUCKH MOTYT ObITh MHJEKCHUpOBaHHbIMU. [Ipumep crucka
IIPUBEJIEH Ha puc. 6.

OpenSCADA. [lunamuyeckull WEB koHgbuaypamop
Q§|®@@|HE:| wﬁjfl_|@®@|@|IDemostation

- (@Demo station gOpenSCADA cmaryus: "Demo station”

#1533kl QaHHbIX

+-4iEe3onacHocTe

i TpaHenopTsl

i TPaHCNOPTHLIE NPOTOKONKI

[-+|CBop paHHex

+-| | Apxves

+-ACneunansHele

¥ |_§||_|0ﬂb3[JBaTEJ'IbCI{HE MHTEpDEACH
¥ YNpasneHne Mogynami

][+

CTaHumA | MoacHcTEMBI | MoMollk |

MogcHeTEMEL

Ba3kl AaHHEIK
BesonacHocTe
TpaHcnopTel
TpaHCNopTHLIE NPOTOKOMNEI
CGop AaHHEIX

Apxuesl

CneunantHele

+- = oop
i 3me SsL MoNb30BaTENbLLKHE HHTEPDEACH
YNpaeneHne MogynamMu B

IDemoStation/%2fsubs % 2fhr

Puc.6. Coucoxk.
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5. Ta0auubl

Tabnmuupel  coxmepkaT 3HAaYeHHMs 0a30BBIX  AJIEMEHTOB. Tum  0a30BOro  »JieMEHTa  SIBISIETCS
UHAMBUIYAJIbHBIM JUIsl KaXAoW KoJoHKU. [lpumep Ttabmuupl npuBeaeH Ha puc. 7. Onepauuu Haj
CTPYKTYPOI TaOIuIbl A1 PeJaKTUPYEMBIX TaOJIUL JOCTYIHBI IOCPEICTBOM KOHTEKCTHOI'O MEHIO 10 KIIUKY
Ha CITy)KeOHOW KOJIOHKE ¢ HOMEpaMHU CTPOK. PelakTUpoBaHHME 3IEMEHTOB TAOIHUIIBI MPOU3BOIUTCS MYyTEM
JIBOMHOTO KJIMKA MO HY>KHOM sTYeiiKe.

OpenSCADA. fuHamudeckuli WEB koHguaypamop

BY OO0 == 0|2 EI]|E) |memostationsub_DAGMad_JavaLikeCalcilib_techApplinc_diafragma
+-JI0rMYECKMM YPOBEHE 3 .
= BeucnuTens Ha java nogoGHo WYHKHUH. .ﬂuanPaaMa
+-Konmponnep: DYHKLNA | Mporpamma | McnonHuTL |
—-BuGRuomera: = —
+-OTUETHAA QOKYMEHTALWA -
= TexHonorM4Yeckue annap #| Id Huna Tun Pexum Clq:ubllblﬁ Ymonu.
3anasfblEaHue 1|Fi |BxogH. pacxom (Ti) BewecTe. |Bbixog, Off 0
LLyn (2 F?DM-‘fCﬂW) 2 |Pi  |BxopH. naeneHue (ata) Beuwects. |Bxog, off |1
IIE:US_T;B;:DKDEH 3 |Fo |BelxogH. pacxog (T) BewecTe. |Bxog off |0
Kﬂal‘l:H : 4 |Po |BelogH. naeneHune (ata) BewecTe. |Brlxog of 1
3anasguiBaHue (JucT 5 |dP |Mepenag faenenus (kMa) |Bewecte. [Beog | Off |0
CeTb (Harpyska) 6 (Sdf |Ceu. gnagparmel (M2) BewecTe. |Bxog Off |01
MCTOUHNE (4aBneHune) 7|50 |Ceuy.Tp. Ha BhIXoge (M2) Bewects.|Bxog off (0.2
EDS-”-- RO 8 (lo  |OnuHa Tp. Ha eexome (M) |Bewecte.|Bxog off |10
M?::'anpHe:;?ppazzngm 9 |Q0 |Mn. npw peaneH. yen. (kim3)|BewecTe.|Brog, of 1
Tpy6ia 1-=1 10|f_frq|YacTota obcuéta (ML) BewecTe. |Bxog Oon (100
TpyGa 1-22 11|Fot |Belx. gaen. yaepxaHoe Bewecte. |Berxog Oon 1
Tpy6Ga 1-=3 12|Fit |Bxog pacxogyaepmaHel  [Bewecte.|Beixog| On |0
Tpyba 1-=4 .
MporpaMma:
MenonH. mex. knanad =k
Onahparma
Tpyba 3-=1
+-sys_compile
+-KoHTponnepkl
+-CEepBMCHEIE NPOLEOYPEl Po=(Fo<0) 70z (F
+-CBop AaHHbIX Siemens —| | |dB-=1dE-100.* (Fi-Po))/E frq;
+-Diamond nnatel copa gaHHbIY
+-BuBnuomera WwabnoHos: L
+-| | ApxuEI Rd| =l
[ I *

IDemoStation/sub_DAGQImMod_JavaLikeCalcllib_techAppifnc_diafragmal® 2fio% 2fio

Puc.7. TaOnuma.
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6. U300paxenusn

N300paxkeHust mMpu3BaHbl IepenaBaTh rpaduyeckyro uHpopmanuioo B KoHpuryparopsl. IIpumep
n300pakeHUsl IPUBEECH Ha pucC. 8.

OpenSCADA. JuHamudeckull WEB koHgbuaypamop
. E | @Q ®| H— &| &5 "% | @ Q | @ | IDemoStation/sub_Archiveiva_CPULoad_load

i !ﬂﬁf}”ﬁ‘;j&““b" 2| Apxue sHavenuil: CPULoad_load

+-Modyns: Apxne | ApxweaTopsl | 3HaueHWA |
= Apxus 3HaueHLIL: Bpema: [ 26] 12] 2008][ 18] 2] 53] 0}
P_PP1_var
Ti_var PasMep: 600
TE1314_2_var Apxmneatop: | |
PC_KPA3_var Moka3athb rpadgue:
;’r‘l]?1'_:var Paamep wa0BpakeHuA: 650 230
F_PP1_var .\ .
F3_var

Fi07ar weans oo [T O
s W }' HIMrplh"\‘h w l'} J\ ﬁl h i “ ,H| ‘ lf

ghl1_T
T_PP3_var
ghl1_dP

U

uh”

Pi_var I'pamum HAYEHWIA:
ST8E12_var

gh1_P

gh1_0Q
P_PP3_var

ghl1_DS

PT1006_1_var

PC_KPIO1_var
P4 _var

N, wﬂ J

! J\‘ M“

H’ M ‘ﬂ

[
CPULoad_load L] J

F4_var

TE1314_1_var
PC_KPO2_var
T PP5 var =

IDemoStation/sub_Archiveiva_CPULoad_load/%2fval%2ftm

Puc.8. U3o00paxenue.

Mogaynb nogcuctemsl “lNonb3oBatensckne nHtepdencol” <WebCfgD> 361



7. Ommoxkn

[IpencraBnenne KoH(HUTypaTOpa MOKET HECKONBKO OTIMYAThCS HAa Pa3HBIX THIAX Opay3epoB. DTO
CBSI3aHO C TE€M, YTO B OCHOBE JAHHOTO MOJYJIS JIE)KHUT MHOTO JOCTATOYHO CJIOKHBIX TEXHOJIOTHM, & TAKXKeE
OTJIMYMM UX peaiu3aluy Ha pa3HbIX Tunax WEB-1BHKKOB.

Kpome Toro, xaxasiii Web-0paysep conep Ut coocTBeHHbIe omMOKU. YacTh ommbok Obuta 0boiineHa B
HpOoIecCe pealn3alyy, OJHAKO YacTh OCTANACh B BHJAY 3HAYUTEIBHBIX TPYIHOCTEH B MX 00XOIE MIIU-XKE
(paKTH4ECKOW HEBO3MOKHOCTH 3TO CIIENIATh.

B nannoMm paszene comepxutcs Tabnuia nepeyHs ooOHapykeHHbIX ommnbook WEB-Opay3epoB, koTopbie
MPOSIBIISIIOTCS B KOH(UTYpATOpE.

Oumunoka

‘Olmcalme

‘I/IcnpaBneHne

Morzilla FireFox 3.0.4 (ycToituuB, OMOOK HEMHOTO)

[Ipobnema cBsi3aHa ¢ TEM, UTO BBIUUCIECHUE a0COMIOTHON

Jns yctpanenus

CMerenue o
MO3UITNH JIEMEHTa JOKYMEHTa He T00upaeT poBHO 5 ATON OIIUOKH K
BCIUTBIBAIOIIIETO OKHA )
e IAKTHDYEMOTO nukcesoB. OmmoOKa Ha 5 MUKCEJIOB BUIHA B COTIOCTABJIICHUN C  PAacUETHOMY
i oGO 612) }Ilcca a5 KOOp/IMHATAMHU KypCopa MBIIIHU 1 MOJI0KEHHEM BHOBb 3HAYCHUIO HAa TOM
CO3/1aBaeMOr0 a0COTIOTHO-TIO3UITIOHUPYEMOTO OKHA. Opaysepe
MTUKCEJIOB BBEPX- ) P .
BICBO AJNTOPUTM BBIYHCIICHUS MTOJ0KEHUS: for(; obj != null; obj = npubaBnsercs 5
' obj.offsetParent ) posX += obj.offsetLeft; MTUKCEJIOB.
B anemenTe cnucka Tlns o6xoza
(<select size="10"/>)
. omuOKku Opay3epa
Bceria oroopaxaercs JIaHHBIN 3JIEMEHT aKTHBHO HUCIIONB3YETCS Il POPMUPOBAHUS HpHILIOC

BEPTUKAJIbHBIN
CKpOJUIEp Y HUKOT1a
HE BKJIIOYAcTCA
TOPU30HTAJIbHBIN.

KOHTEKCTHOTO MEHIO U BBIMAAIOIIET0 CIIUCKA PEIaKTHPYEMOTO
KOMOOOOKCA.

BKJIIFOUHUTH CIIUCOK
B OJIOK CO CKPOJIOM
caMoro OJIoKa.

He oOHoBsieTcs mose
M300paKEeHUS.

JU1st ICKITIOYEeHUSI HEOOXOIMMOCTH TIEPECTPOIKI
KOH(QUTypUpyeMOl CTpaHUIIbl IPU OOHOBJIEHUU 3HAUYEHUI
1oJiei B JiepeBe 0OBEKTOB CTPYKTYPHI CTPAHMIIbI, TOTYYESHHOM
¢ nomouisro XMLHttpRequest, cozgatorcs cBoiicTBa co
CCBIJIKaMU Ha 00beKThI TeroB noneii (addr lab, addr val w). B
00BEKTax ¢ UMEHEM Tera “img” 3TH cBolcTBa Opay3epoM He
CO3JIA0TCSL.

[Tpobnema He
pemieHa

Opera (ycToituuB, OIMOOK HEMHOTO)

He Bxmrogaercs
ckposuiep OJ1oka
CTpPaHUIIBI.
Hanpuwmep, npu
0TOOpaXKEHUH
IIHPOKUX
n300paKeHHUI TPEHIA.

brok sBnsiercst pukcupoBaHHBIM ¢ TapameTpamu { overflow:
auto; width: 600px; }, oqHaKO TIPY MPUBBIIIIEHUN pa3Mepa
BHYTPCHHUX AJIECMEHTOB CKPOJIIEP HE BKIIFOYACTCS.

[Tpobnema He
perieHa.

Konqueror (oueHb He yCTOWYHMB Ha TMHAMUYECKHUX PECYPCax U COAECPKUT MHOXKECTBO O

IMO0K)

CraOwibHbIE TTaACHUS
Opay3epa.

Bpay3zep HeomHOKpaTHO U CTAOUIILHO TTAAET B MOMEHTHI
BbIUKCIIeHus JavaScript ¥ pu onepanusx ¢ BHEUTHUMHU
OKHAaMHU.

IIpoGnema He
pemieHa.

He Bo3Bpamaercs
CKpOJLI JiepeBa
HaBUTalUU.

Ecnu nepeBo HaBHTanuu pa3BepHYTh JI0 MOSBICHUS
BEPTUKAIBHOTO CKPOJIa, 3aTEM MPOKPYTHUTH €T0 BHU3, ITOCIIE
YEro CBEPHYTh KPYITHYIO BETKY, TO BEPTUKAIBHBINA CKPOJLT
MCYE3aeT, a 4acTh JAepeBa OCTAETCs HEBUANMOM 3a BEpXHEH
gacTeio O10Ka. T.e. copepkumoe OJI0Ka He OOHOBIISETCS.

[Ipobnema He
pelieHa.
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Omunodxa Onucanue HUcnpasienne

B nonsx nzo0paxkeHuii 1711 0OHOBJIEHUS U300paKEHUS U3
cepBepa U3MeHseTcsl CBOMCTBO “src”’. bpaysep aToro He

He obHoBIsAITOTCS
YyBCTBYET, MHOT/IA J]a’Ke OOHOBIISIET pa3Mep paMKH, a

[IpoGnema He

N300paKeHUs peleHa.
n3o0paxeHne He OOHOBIIsIET. MeTo bl AJ1s IPEIOTBPALLICHHS
KEUIMPOBAHUSA N300PAXKEHUS IPUMEHSIOTCSI, HO HE IIOMOTI'atoT.
JavaScript Moy sl HCTIONIB3YIOT HE aCCUHXPOHHBIE, &
CHUHXPOHHBIE 3aIIPOCHI K CEPBEPY AJISI COXPAHEHUS
C MIOCJIE0BATEIBHOCTH AEUCTBUI. B MOMEHTHI Takoro 3ampoca,
XBaThIBAaHUE [Tpobnema He
. €CJIi OH OB BBI3BAH COOBITHEM OT N300paKEHHUS
N300paKEeHUH KHOTIOK o peleHa.
(n300paskeHue SBISETCS KHOMKOMN ), U300paskeHue
CXBaTBIBAaETCs Kak OyaTO ISl IepeHoca, Jaxke 10
KpPaTKOBPEMEHHBIM KJIMKaM MBIIIH.
Jli1s KOHTpOIIs 32 MOJU(HUKAIMEN CTPYKTYpBI
KOH(HUTypalMoOHHON CTPaHUIIBI UCTIONIB30BATIOCH PUBEICHHIE
TEKYILIETo JIepeBa CTPYKTYPhl K HOBOM, TOJIBKO UTO
HeBo3moxHO nosyyeHHou us XMLHttpRequest. B MmomenT BcraBku HoBoro | IIpouenypa
BCTaBUTh HOBBIN 3JIEMEHTA B IEPEBO CTPYKTYphI ocpeacTBoM insertBefore() IIPOBEPKHU
JJIEMEHT B JIEpEBO npoucxoaut ommnbdka «DOM error 4". Ecnu BcTaBka CTPYKTYpHI Obla
00BEKTOB, MIPOU3BOJUTCS B IEPEBO, CO3/1AHHOE C HYJIA (a HE U3 yIpOIlEHa U
MOJTYYEHHOE KaK XMLHttpRequest), ata ommbka He npoucxoauT. [loxoxe CBEJICHA K
pe3yabTaT npo0JieMa 3aKIIoyaeTcs B OTIHYUU 00bekTa “document” ONpeICICHUIO
XMLHttpRequest BJIaJIENIbIIA 3TUX JEPEBLEB. B Takoe 1epeBO HEBO3MOKHO (dakTa u3MEHEeHusl.

n00aBUTH y3€el, co3laHHbli kak document.createElement().
BceraBagrorcst TOIBKO COOAHHBIE KaK
mytree.ownerDocument.createElement().

OO6b1uHO 1151 HOPMHUPOBAHUS KOHTEKCTHOTO MEHIO
ucronb3yeTcs oopadoTunk oncontextmenu, Ha Firefox u IE
i onmousedown ¢ 00pabOTKOI MPaBoil KJIABUIIIN HA B [Tpobnema He
ocTalbHBIX Opay3epax. B Konqueror BooO1e oncontextmenu  perieHa.

He paboTaet, a onmousedown pabotaet Tosnbko B Konqueror
3.5.

He pa6otatot
MEXaHHU3MBI
dbopMHupOBaHUS
KOHTEKCTHOT'O MEHIO
Ha Konqueror 4.
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Moayab noacucremsl “Ilojab3oBaresibcKkue

uHrep@eiics1” <VCAEngine>

Mooynw:  |VCAEngine
HUms: JIBMKOK Cpejibl BU3YyaIM3alliy M YIIPaBICHUS

Tun: [Tonp30Barenbckre HHTEPQEHCH
Hcmounux: ui_ VCAEngine.so

Bepcus: 0.9.6

Aemop: Poman CaBoueHko

Onucanue: |OCHOBHOW JBUKOK CpPE/bl BU3YAJIU3ALUU U YIIPABICHHUS.
Jluyensus: |GPL

Monyns VCAEngine mpenocraBiseT IBUKOK cpeabl BU3yanuzauuu U ynpasieHus (CBY) B cucremy
OpenSCADA. Cam moxynb He peanusyer Busyanusauuu CBY, a conepkuT naHHbBIE B COOTBETCTBUH C
uaeconoruei "Mopens/nanaele — HWuaTepdeiic”. Buzyanmzamus MaHHBIX 3TOTO MOMYJSI BBITIONHSAETCS
Moayismu Busyanuzanuu CBY, nanpumep, moaynem Vision n WebVision.

Cpena Busyanuzauuu u ynpasieHust (CBY) sBnsercs neorbemiiemont coctasisitomieid SCADA cuctemsl.
Ona npuMeHsieTCs Ha KJIMEHTCKHUX CTAaHLHUAX C LEJIbI0 JOCTYIMHOTO MNpeJoCTaBleHUs HMHpopManuu o0
00BEKTE YNpaBICHHUS M BbIJAUM YIPABISIOMIMX BO3ACHCTBHI Ha OOBEKT. B pasmuyHBIX NpakTHYECKUX
CUTyallUsIX MW YCIOBHAX MoryT mnpumMmeHsThcss CBY, mocTpoeHHbIE Ha pasIMyYHBIX —MPUHIUIIAX
Busyanuzanuu. Hampumep, sto Moryt ObiTh OuOianorexn BukeroB QT, GTK+, wxWidgets win
THIIEPTEKCTOBBIE MeXaHW3Mbl Ha ocHoBe TexHonoruid HTML, XHTML, XML, CSS wu JavaScript wim
CTOPOHHHUE MPUIIOKEHHS BU3YyaIH3al[MH, Peau30BaHHbIC Ha PA3IMYHBIX A3BIKAX MpOrpaMMHupoBaHus Java,
Python u T1.n. J1060#f M3 3THX NPUHIMIIOB UMEET CBOM IMPEHMYIIECTBA M HEIOCTATKH, KOMOWHAIIHA
KOTOPBIX MOXKET CTaTh HEMPEOIOIUMBIM NPEMSATCTBAEM B BO3MOXXHOCTH HCHOJib30BaHuss CBY B TOM wim
MHOM IpakTH4YeckoM ciydae. Hampumep, TexHomoruu Bpoje Oubimoreku QT mMo3BOJAIOT €O3/1aBaTh
BbICOKOpeakTHBHble CBY, 4TO HECOMHEHHO BaXHO [UIsI CTaHLUMHA omeparopa  YIpaBJIEHUS
texHonoruueckuM mpoueccom (TII). Ognako, HEOOXOIUMOCTh MHCTAIISIUN AaHHOTO KineHTckoro 10 B
OTJCNBHBIX CIIydasiX MOXET CJHeNaTh WCIOJb30BaHHWE €ro HeBO3MOXKHBIM. C apyroil croponsl, Web-
TEXHOJIOTMH HE TpeOyloT HWHCTAUISIMM Ha KIMEHTCKUE CHUCTEMBl U SBISIOTCA MPEAesbHO
MHOTOTIATGOPMEHHBIMU (JIOCTAaTOYHO cO37aTh cchUulky Ha Web-cepBep B mro6om Web-Opaysepe), dto
HanOoJiee BaKHO ISl PA3NIMYHBIX WHXKEHEPHBIX M aJMUHHCTPATUBHBIX CTAHIUH, HO PEAKTUBHOCTh W
HaAEKHOCTh TaKUX MHTEp(HEHCOB HIDKE, YTO MPAKTHMUYECKHU HCKIIOYAeT MX HUCIOJIb30BAHUS HAa CTAHLIUAX
oneparopa TII.

Cucrema OpenSCADA wumeeT mnpeneabHO THOKYIO apXHUTEKTYpy, KOTOpas IIO3BOJISIET CO3/1aBaTh
BHEIITHHE UHTEP(EICHl, B TOM YHCIE U TIOJIh30BaTeNIbCKHE, Ha JIF000I OCHOBE U Ha M000M BKyc. Hampumep,
cpena korduryparuu cuctembl OpenSCADA noctynHa kak Ha QT 6ubnuoteke, Tak u Ha Web-ocHoBe.

B toxe Bpems He3aBucumoe cosfanue peanusanuii CBY Ha paznuyHON OCHOBE MOXKET IOBJIEYBL 3a
co00lf HEBO3MOKHOCTH HCIOJIB30BaHMS NAaHHBIX KoHurypamuu ogaoii CBY B npyroii. Uto HeymoOHO u
OTPaHMYEHO C MOJB30BATEIBCKOW CTOPOHBI, @ TAKXKE HAKIAJHO B IUIAHE pPEAM3alMH U TOCIETyHOUIeH
nojyiepkku. C 1enpio n30ekaTh ITHX NpoOJeM, a Takke CO3JaTh B KpaTyailliue CpPOKM MOJHBINA CHEKTp
paznmnuHbiX TUIIOB CBY ocHOBaH mpoekT co3nanus koHuenunu CBY. Pe3ynbTaToM 3TOro mpoekTa u crail
JaHHBIM MoIynb ABWXKKa(Moxenu naHHbIX) CBY, a Takke MOIynu HEMOCPEICTBEHHON BU3yalH3allUU
Vision u WebVision.
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1. HazHadyenue

Jannpnii Moxynbs aBwkka(mozenu naHHbix) CBY mnpeanasnaden s (opMuUpoBaHMS JOTHMYECKOH
cTpykTypel CBY U HcHonHEHHs CeaHCOB OTAEIbHBIX 3K3eMIUipoB mnpoektoB CBY. Taxxke Mmomynb
IpEeJOCTaBIIsAET BCe HEOOXOAUMBIE JaHHbIE KOHEUHBIM BU3yasnzaTopaMm CBY kak mocpencTBOM JOKalIbHbIX
mexanu3MoB B3anmoaeicTBust OpenSCADA, Ttak u nmocpenctBoM uHTepdeiica ynpasnenuss OpenSCADA
JUI yOan€HHOT o 10CTYTIA.

@unanpHas Bepcun 3Toro Moyt CBY, moctpoeHHast Ha OCHOBE IaHHOT'O MOJYJIsI, 00ECTIeUHT:
- TpPU YPOBHA CIOXKHOCTH B (opmupoBaHuM UHTepdeiica BHU3yalH3alUd, IO3BOJISIONINE
OpPraHUYHO OCBAuBAaTh U MPUMEHATh MHCTPYMEHTAPHUH 110 METOAUKE OT IIPOCTOTO K CI0KHOMY:
+ (opmHpoBaHUE W3 MAOIOHHBIX KaIpOB IyTEM Ha3HAaYeHUs nuHaMHKH (0e3 rpaduyeckoit
KoH(purypamum);
+ Tpaduueckoe GOPMHPOBAHNE HOBBIX KaJIpOB MyTEM HCIOJIB30BAHUS TOTOBBIX AJIIEMEHTOB
BHU3yaJIU3aIlui U3 OMOIMOTEKH (MHEMOCXEMBI);
+ (dopMHpOBaHHE HOBBIX KaJpOB, MIAOJOHHBIX KaJpOB M DIIEMEHTOB OTOOpakeHHE B
O1OIMOTEKH.
+ TOCTpOEHHE MHTEeP(ECcOB BU3yaTU3aMK PA3IMYHON CI0KHOCTH, HAUMHASL OT MPOCTHIX TIOCKUX
UHTEPPEICOB MOHUTOPUMHTAa M 3aKaHYMBAs TOJIHOLEHHBIMH HEpapXUYeCKUMHU HHTepdericamu,
ucnosbzyembiMu B SCADA cucremax;
+ TPEAOCTaBICHUE PA3IMYHBIX CHOCOO0OB (POPMHUPOBAHMUA M KOHPHUIYpalMU TOJb30BATEILCKOTO
uHTepdeiica, OCHOBaHHBIX Ha pa3lMYHbIX MHTepdeiicax rpaduueckoro npencrasinenus (QT, Web,
Java ...) unu->xe MOCpeACTBOM cTaHapTHOro uHTepdeiica ynpasnenus cuctemoit OpenSCADA;
+ CMEHY JMHAMMKH B IPOIIECCE UCIIOTHEHUS;
+ TIOCTPOEHHE HOBBIX IIAOJOHHBIX KaJpOB HA YpPOBHE IMOJb30BaTeNss U (OPMHPOBAHUE
CTHELMAIM3UPOBAHHBIX O]l 00JAaCTh NPUMEHEHUs OWMOTMOTEK KaJApoB (HApUMEpP BKIIOYCHUE
KaJpOB apaMeTpoB, rpa)uKOB U APYIHX NIEMEHTOB C YBA3KOHW MX APYT C APYrOM) B COOTBETCTBUU
C TEOpHUEN BTOPUYHOIO UCIIOJIB30BaHUS U HAKOIIEHUS;
+ TIOCTPOEHHE HOBBIX IIOJb30BATEIbCKMX AJIEMEHTOB BU3yalIM3allMM U  (QOpPMHUpPOBaHUE
CMHELUMAIN3UPOBAHHBIX MO 00JacTh NPUMEHEHUs OMOIMOTEK KaapoB B COOTBETCTBHM C TeOpUEH
BTOPUYHOTO UCIIOJIb30BAaHUS U HAKOIJICHUS;
+ OIIMCAHHE JIOTUKU HOBBIX HIA0JIOHHBIX KaJpPOB U IOJIb30BATEIBCKUX 3JIEMEHTOB BHU3yaJlM3alluU
KaK IPOCTBIMU CBA35IMH, TaK M JIAKOHUYHBIM, IIOJHOLIEHHBIM SI3bIKOM I0JIb30BATEIbCKOIO
MIPOrpaMMHUPOBAHMS;
+  BO3MOXHOCTb BKJIFOUEHHS B I10JIb30BATEILCKUE JIEMEHThHI BU3yaTU3alMyu GYHKUUH (MU KaJapoB
BbruuciieHust GpyHkuit) oobektHOM Monenn OpenSCADA, mpakTHUECKH CBSI3bIBas MPEICTABICHUE
C JITOPUTMOM BBIYUCICHMS (HampuMep, BU3yanusupys Oubimorexy Mmoneneil ammapatoB TII s
MOCJIEIYIOLIEro BU3yalibHOTO nmoctpoenus moaeneit TII);
* paslelieHHe JaHHBIX I0JIb30BAaTENILCKUX HMHTEP(ENCOB M HMHTEp(ENHCOB NPEACTaBIECHUS ITUX
JTAHHBIX, TIO3BOJIAIONIEE CTPOUTH UHTEp(dENc Moab30BaTeNst B OJHON Cpefie, a UCTIOIHATh BO MHOTHX
npyrux (QT, Web, Java ...);
+  BO3MOXHOCTb HOJIKIIOUEHHs K UCHOJHSIOMEMYCS HHTepdeiicy uid HaOMoAeHU U KOPPEKLUU
neicTBuil (HampuMep, Mpu OOYYEHHU OINEpaTOpoB M KOHTPOJS B peajJbHOM BPEMEHM 3a €ro
JIEHCTBUSMH ),
 BU3YQJIbHOE MOCTPOEHUE PA3IMUHBIX CXEM C HAJIOKEHUEM JIOTUYECKUX CBSI3€H U MOCIEAYIOLIUM
LIEHTPaJIN30BaHHBIM  HCIOJHEHHEM B (oHe (BHU3yallbHOE TIOCTPOCHHE U  HCIIOJIHEHUE
MaTeMaTHYECKUX MOJIENIEH, IOTHYECKUX CXEM, PEIEHHBIX CXEM U UHBIX MIPOLEyp);
- npenocrasienue QpyHkuuii oobekTHoro API B cucremy OpenSCADA MoxeT MCHOIb30BaThCS
U1 YIIpaBJIeHUs CBOMcTBaMU MHTep(delica BU3yaln3aluy U3 MOJIb30BaTeNIbCKUX MTPOLENYP;
+ TIOCTPOCHHE CEPBEPOB KaJpPOB, JJIEMEHTOB BH3YaJIM3allMd W MPOEKTOB HHTEpdercoB
BU3YyaJIM3alliH ¢ BO3MOXHOCTBIO 00CTY>KMBAHUSI MHOXKECTBEHHBIX KIIMEHTCKUX COETMHEHUN;
.+ TpocTas OpraHM3alusl KJIMEHTCKUX CTaHIMHA Ha pasznuuHoi ocHoBe (QT, Web, Java ..) c
MOJIKJIFOUEHUEM K IIEHTPAIIbHOMY CEPBEPY;
+ TIOJHOLCHHBIM MEXaHM3M pasJelieHUs] MOJTHOMOYMHA MEXAy MOJb30BATENSIMHU, MO3BOJISIOIINI
CO03/1aBaTh U UCHOJHATH MPOEKTHI C PA3INYHBIMU IIPAaBAMM JJOCTYIA K €70 KOMIIOHEHTAM;
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- rubkoe (opMupOoBaHME NpaBWJI CUTHAIM3ALMNA M YBEIOMJICHHMS C Y4€TOM M IOIJAEPHKKOM
Pa3NUYHBIX CIOCOOOB YBEIOMIICHHUS;

+ TOJJEpXKa MOJb30BaTENbCKOr0 (HOPMHUPOBAHUS MATUTPbl M MIPU(TOBBIX MPEANOYTECHHUM IS
uHTepdeiica Bu3yaan3aluu;

+  TOJJEpXKa IMOJb30BaTENbCKOro (pOpMHpPOBaHUS KapT COOBITUH MOJ pa3nyHOE 000pymOBaHUE
YIIpaBJIEHUS U MOJIb30BATEIbCKUE IPEAIOUYTEHUS;

.+ TOAJEpXKKa MpopuiIel MoJIb30BaTeNeH, IO3BOJISIONIAs OIPECNATh pa3InYHble CBOWCTBA
uHTepderica BHU3yanu3anuu (IBETOBas ramMma, MPU(PTOBBIE OCOOEHHOCTH, MPEANOUYTUTEIHHBIC
KapTbl COOBITHIA);

-+ TH0KOEe XpaHEeHHE U PacCIpOCTpaHEeHHE OMOIMOTEK BUKETOB, KaJAPOB U MPOEKTOB MHTEp(hericoB
Busyanusauuu B bJI, monnepkuBaembix cucreMoil OpenSCADA; npakTH4ecKH I0JIb30BATEIIO
HY’KHO TOJIBKO 3apETHCTPUPOBATh NOJIy4eHHYIO b/l ¢ TaHHBIMU.

2. Kondurypauus u popmuposanue unrepgdeiico CBY

Cam Monynb He COJCpXKHUT MHCTPyMEHTa BuU3yalbHOro QopmupoBanus wuHrepdeiicor CBY,
OCHOBAHHOTO Ha OJHOM M3 MEXaHM3MOB. Takue HMHCTPYMEHTbl MOTYT MPEIOCTaBIATHCS MOAYJSIMU
KoHeuHoH Bu3yanuzauuu CBY, nanpumep, Moaysiaem Vision Takoi HHCTPYMEHT MPeIOCTaBIISIETCS.

XoTs BU3yanbHOTO HHCTpyMeHTa (hopmupoBanusi CBY momynem He mpeaocTaBisieTes, IS yIpaBiICHHS
JIOTUYECKOH CTPYKTYpOH TpenocTaBiseTcss HHTepdeiic, pealn3oBaHHBII Ha OCHOBe HHTepdeiica
ynpasienusi OpenSCADA, a 3Ha4uT AOCTYHHBIN 7Sl UCHIOJIB30BAHUS B JIIOOOM KOH(PHUIYpaTope CHCTEMBI
OpenSCADA. Jluanoru storo untepgeiica pacCMOTPEHBI Jlajiee B KOHTEKCTE PaCCMOTPEHUS] apXUTEKTYPhI
MOJyJISl U €T0 JIaHHBIX.

3. ApXMTEeKTypa

JIrobass CBY moxer paboTaTh B ABYX peXHMax — pa3padOTKU W UCIONHEHUs. B pexume pa3zpaboTku
dbopmupyetcs uHTepdeiic CBY, ero KOMIOHEHTHI W OINPEACISIOTCS MEXaHM3Mbl B3auMOJCHCTBUA. B
peKuMe UCTIOJIHEHHSI BBINONHAETCS popMupoBanue unrepdeiica CBY u npou3BoauTcs B3auMoJecTBUE C
KOHEUYHBIM TIOJIb30BaTelIeM Ha OCHOBE pa3paboTanHbix CBY.

Untepdeiic CBY dopmupyercs u3 KagpoB, KaxIblii U3 KOTOPHIX, B CBOIO o4epenb, GpopMmupyercs u3
AJIEMEHTOB NPUMUTUBOB WM TOJIb30BATENIbCKUX 3JIEMEHTOB HHTep(eiica. [Ipu 3ToM mosibp30BaTeNnbCcKUe
3JIEMEHTHI UHTepdeiica Takke GOPMHUPYIOTCS U3 NPUMUTUBOB WM APYIHX MOJIb30BATEIBCKUX JIEMEHTOB.
Takum o00pa3oM obOecreunBaeTCsl MEPAPXUYHOCTh U TMOBTOPHOE HCIOJIB30BAHUS YK€ DPa3pabOTaHHBIX
KOMIIOHEHTOB.

Kanpsel u monp3oBaTenbCKUe dIEMEHTH pa3MeNaloTcsl B OMOIMOTeKax BUIKETOB. M3 3IeMEHTOB 3THUX
OonbmuoTeK (QPOpMUPYIOTCS MPOEKTH MHTEepdercoB koHeuHor Busyanm3anuu CBY. Ha ocHoBe xe 3Tmx
MPOEKTOB (POPMUPYIOTCS CEAHCH BU3YaIH3AIIHH.

Onucannas crpykrypa CBY npusenena Ha puc. 3.
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Peanusauus CBY - QT, Web(Local), Web(PHP), Java, ...
HrTepceRc paspaGoriH mpociTos HuTepdefic BH3yaIH3alHH ceaHca
/3)’ H €ro KOMIIOHEHTOB - (Run time) peajmayeMbin
peasHsyeMbIM criocoboM upoexTa (Run P ¥
# o crocoboM BH3yaJIH3allHH.
BH3VaJH3IAIIHH.
@ 3 o
i Y L Y )
Baaosble BUDICEMbL Onepamaop:
*  QHIYPH H3 9JIEMEHTOB! R = . ;Ha‘-l :op Ma Green
* Jaauas npoexmos *  3nauOTcyTCTE Grey
*  lyra. *  3naullpegynp Telow
* Kpwusas fesbe. KO.MHPEMQH[UM: .* *  3uauOmubka Red
* CsH3b. - MH: MHeM0cXeMEl *  HwmuAnnaparta Blue
*  Tekct. K¥ HI *  douKagpa Cireyl0
* Hsobpamenne, BHueo H audio. HHacenep ACY-TIT:
* Iloxe BBOma: *  QoHKagpa Ivary
*  Texcr. CTaHua Tesbt
* CheckBox. ~Kangp: CpyHIneEl Kagpos
* ComboBox.
*  CHHcok. ACY-TIT:
* TeKCTOEHE DPEJAKTOP. *  OcHMEnnb MRightClick
* Tpadmk/qHarpamma. L Graph: Tpymmsr rpadmios * *  NonMBuIh Shift MLefiClick
*  [IpoToxo. * KoatMenr  MLefiClick
*  HOKYMEHT. .'b- * Buaeso KeyLeft
*  DyHEIHS. L Komén Nel TEII: * Bnpaso KeyRight
MpoussodHble sudacemst fnoab3os): - VH: MHeMO oK eME +  PerPyuHoR Key9
* HuguEaTop AHANOT. CHTH. eII0Basd HATPY3Ka *  PerAsromar KeyO
* HHOHEATOP JHCED. CHUH. BapafGax Kapmu cofsmui
* I[HIO peryanaTop. T Ranp: Cpyinel Kagpos
*  KOHTYp IPyIlIE KOHTYPOE.
Cmandapmble Kadpbl:
* ['pynna KoHTYPOB.
* ['pynna rpatpHEOE. —Graph: Fpyune rpadHEOs
*  CsojHas TabaHma.
I Konuenuus/dsuicox
*  HKoréxn. CBy
Bufiauomexu sudacemon/ xadpos Mpoexmu CBY

Modcucmema
Apxusbl

Modcucmema
«CHop dartsx (DAQ)

Modcucmema «6 M+ Modeucmema
«Be3onacHocmb:
r
fdpo OpenSCADA

. =

Puc.3 O600mennas crpykrypa CBY.

Jannas apxurektypa CBY mo3BoiisieT pealn3oBaTh MOICPKKY TPEX YPOBHEH CIIOKHOCTH IMpolecca
pa3zpaboTku HHTEP(HEHCOB YIIPABICHUS:

« ®opmupoBanus uHTepdeiica BY(Busyanuszanuu W ymnpaBlIeHHs]) C IOMOIIBIO OHUOJIMOTEKH
Ia0JOHHBIX KapOB MyTEM MMOMEIIEHUS IIa0JI0HOB KaJApOB B IPOESKT U HA3HAUCHUS JUHAMUKH.
« B nomonHeHMHM K TIEpBOMY YpPOBHIO IMPOM3BOJIUTCS (OPMHUPOBAHWE COOCTBEHHBIX KaJpPOB Ha
OCHOBE OHMOJIMOTEKH MPOU3BOJHBIX M 0a30BBIX BHDKETOB. BO3MOXKHO Kak MpsMoOe Ha3HauCHUE
TUHAMHKY B BUJDKETE, TaK | MOCIIeAyIoMee e€ Ha3HAUCHUE B TIPOCKTE.
+ B J0OmONHEHMHM KO BTOPOMY YPOBHIO IPOU3BOJUTCS CaMOCTOSTEIbHOE (OPMHPOBAHUE
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IIPOM3BOJIHBIX BMJDKETOB, HOBBIX IIIA0JIOHHBIX KaJpoB, a TakXe KaJIpoB C HCIOJIb30BAHUEM
MeXaHU3Ma OMMCAHUs JIOTMKHM B3aUMOJCHCTBUS M OOpabOOTKM COOBITUH Ha OJHOM U3 S3BIKOB
0JIb30BATENBCKOr0 MporpammupoBanus cuctreMbl OpenSCADA.

3.1. Kaapsl 1 3j1eMeHTbI 0TOOpaKeHUsI (BUIAKEThI)

Kanp - 370 OKHO, HEMOCPEACTBEHHO MPEAOCTaBIsAIOIIee HH(POPMALMIO MOJIb30BATENIO B Irpaduyeckoi
u/unm TekcToBoi ¢opme. I'pynna B3aMMOCBSI3aHHBIX KaJIpoB (OPMHUPYET IENbHBIN IMOJIb30BATEILCKUI
unteppetic BY.

ConepxxuMoe Kajapa (GOpMHUPYETCS U3 3JIEMEHTOB OTOOpaXKeHHsI(BHJKETOB). BHIKETBI MOTyT OBITH
0a30BBIMH TPUMHUTHBAMH (pa3IUYHBIC IUIOCKHE (UTYphI, TEKCT, TPEHA W T.A.) U MPOU3BOJHBIMH
(chopmupoBaHHbIE U3 0A30BBIX WM APYTHMX MPOU3BOAHBIX BHKETOB). Bee BHIDKETHI TpynmupoBaHbI O
oubnnorexkam. B mporecce paboThl TOIB30BaTENbh MOXET (HOpPMUPOBATH COOCTBEHHBIE OMOTHUOTEKH
MIPOU3BOTHBIX BU/IKETOB.

CoOCTBEHHO Kap TakKe SBISETCS BUIXKETOM, KOTOPBIA HCIONIB3YETCS B POJM KOHEYHOTO 3JEMEHTa
BU3yaliM3alii. A 3TO 3HAYUT, YTO OMOJIMOTEKH BUIKETOB MOTYT XPAHUTh M 3aTOTOBKH KaJIPOB, U IA0JIOHBI
PE3YIBTUPYIOMIUX CTPAHMII MTOJIH30BATEILCKOT0 HHTEp(deiica.

Kanpel u BHIUKETHI SBISIOTCS NMACCUBHBIMU JJIEMEHTaMH, KOTOpble OOBIYHO HE COAepXkaT CBs3eH ¢
JUHAMHKOM W JPYrMMH KaJpamH, a TOJIBKO MPEIOCTaBIsAIOT MHPOPMAIMI0 O CBOWMCTBAaX BHKETa U
XapakTepe JUHaMUKU(KOH(UTYypalum), MOAKII0YaeMOi K cBOMiCTBaM KaJpa. AKTHUBUPOBAaHHbBIE KaJpBbI, T.€.
coJepKalie CChUIKM Ha AMHAMHUKY W aKTUBHBIC CBS3H, (POPMHPYIOT IIOJB30BATENBLCKUI MHTEpdEiic u
XpaHATCSA B NPOEKTAaX. B HEKOTOPBIX CilydasX BO3MOXKHO IPSIMO€ Ha3HAYCHHE IWHAMUKHA B 3arOTOBKax
KaJpOB.

[TponsBoaHBIE KaAPBI/BUIKETHI MOTYT COAEPKATh IPYTHe BHDKETHI(BIOXKECHHBIC), KOTOPBIE MOTYT OBITh
CKJICEHBI(CBSI3aHbl) JIOTUKOM OAWH C JPYrUM C TIOMOIIBIO OJHOTO M3 S3BIKOB I10JIb30BATEILCKOTO
nporpaMMupoBanus, goctynHoro B cucreMe OpenSCADA (puc.3.1.1).
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Puc.3.1.1 [Ipumep cTpyKTYpbl IPOU3BOJHOTO BUIKETA.

Bumker siBiisieTcst 371eMEHTOM, ITOCPEACTBOM KOTOPOTro 00eCcTIednBaeTCs:
+  BU3yaJHU3alMs ONEepaTUBHON U apXuBHON nH(popMarmu Beaenus T1I;
+ CHUTHaIM3auus Ipo HapyuueHus senenus TII,
 IepexsoueHue Mexay kagpamu TII;
+ yIpaBjeHHE TEXHOJOTHYEeCKHM 000pyJoBaHHeM U napamerpamu BeneHus TII.

Hactpoiika u cBsI3pIBaHHE BUIKETOB IIPOU3BOAUTCS IIOCPEICTBOM MX CBOMCTB. POIUTENBCKUI BUIKET U
BUJDKETHI, COJEpKaIMecs B HEM, MOTYT JOIOJIHATHCS MOJIb30BaTENbCKUMHU CBOWMcTBaMU. B mocneactsun
NOJIb30BATEIbCKME U CTATUYECKHE aTpUOYTHI CBSA3BIBAIOTCS CO CBOMCTBAMM BIIOKEHHBIX BHKETOB
MOCPEICTBOM BHYTpPEeHHEH JOruku. [lyis oToOpaskeHUs] AMHAMHUKHU (T.€. TEKYIIMX U apXHUBHBIX JaHHBIX)
CBOMCTBA BU/KETOB JIMHAMH3UPYIOTCS, T.€ CBS3BIBAIOTCS ¢ arpuOyramu mapamerpoB OpenSCADA wnm
CBOICTBaMM JpYrux BUIKETOB. Vcmonb3oBaHWE il CBA3BIBAHMS BIIOXKEHHBIX BHUJIKETOB BHYTPEHHEU
JIOTUKOHM JOCTYNHBIX $3BIKOB IOJIb30BaTENIbCKOro mporpammupoBanusi cucreMbl OpenSCADA cHumaer
BOINPOC pealln3alii CJIOKHOM JIOTMKU BH3yaJlM3allud, OOecreuyrBas TEM CaMbIM BBICOKYIO T'MOKOCTb.
[IpakTHueckn MOYKHO CO3/1aBaTh MOJIHOCTHIO JUHAMU3UPOBAHHBIE KaJIPbl CO CIOXKHBIMU B3aUMOCBSI35IMU Ha
YPOBHE IOJIb30BATENS.

Mexnay BHIKETaMH Ha pa3iIW4HbIX YPOBHAX HEPAPXUU BBICTPAMBAIOTCA JOCTATOYHO CIIOXKHBIC
HACJICJICTBCHHBIC CBSI3M, KOTOPBIC OTMPEICISIOTCS BO3MOXKHOCTBIO WCIIOB30BAHMS OJHUX BHJ/DKETOB
JIpYTUMHU, HaYWHas ¢ OMONMOTEYHOT0 BU/DKETA M 3aKaHYMBAs BUIDKETOM ceaHca. [l pa3bsiCHEHUs 3TUX
0COOEHHOCTEHN B3auMoJieicTBUS Ha puc. 3.1.2 m300pakeHa HMCUEPNBIBAIONIAs KapTa «UCIIOJIB3YIOIIETO»
HaCJICIOBaHMSI.
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ApuMUmue

LW/

GubnuomeYH.

audxem
=S

LW [

KOHMedHepH.
BuBnuomeYH. sudxKerm

audxem

L LA WA

koHmeliHepH. <<
ILIWS o1 suexem
BubnUcmMeYH. L LB W2

sudxem

KormelHepH.
sudxem

LIAVEL Y]
L W4 KoHmedHepH.
sudxem
BubnuomeYH.
audxem —|
Bubnuomesu sudxemos U Npoerms xoxewsss BY L Ceanct ucnonnesus,

TepMiHansHei sumreT — KoHedHbId 3nemMeHT Buayanwaauwi, WNu NpuMUTHE. Ha cTopoHe
EW3yanuaaylu nprobpeTaeT COOTBETCTEYOW WA BM3yankHLI obpas.

EVOnuoT2YH=  BuimaT — Xpadumell GubnuvoTekold BuoweT. O6A3aTensHo HacnenyeT
Bu3yankHel o00pa3s TepMWHaneHoro BuaXeTa W NepecnpedenfeT ero  dadHHble.
HacnepoBavie TepMMHAaNEHOMO BUO¥eTa MOeT BbITe Kak npAMoes, Tak M NoCpedcTBOM
HECKOMBKMX MPOMEXYTOUHbX 3NeMEHTOB.

Monteineprei sumgsT dudnuworem — $akTmyeckn ABNASTCA CCLINKOH Ha Apyrod BuaHeT B
BubnuoTeke (LW2W1T = LW1) MOKM cceiNky KoHTelHepa GubnuoTekn (LW3 W1 -=
LWW2 W),

CTpadwua npoekra — JNeMeHT WHTepdieica Buayanu3aagmu W ynpaeneduna (BY) - cTpaHuua,
MCNoNeL3ayeTcA  ANA  NOCTPOSHWMA  Wepapxvdeckoro  wWHTepdelica BY  kKoHeddoro
none3aoearend.

CTpaHWIHei BuixeT — 3NemMeHT cTpaHuubl, foonpefensioW Wi AaHHele BUBNWoTedHoro
BWOHETa K Hy¥Oam CTpaHWLUEl NpoekTa.

Crpanwua ceadca — Crpadiua ceaHca ONA WCNOMNHEHWA CTpaHWUbl NpoekTa B KOHTeKCTe
LeneHoro nHTepdelica BY.

BumgeT ceaHca — 3NeMeHT KOoHedHoH Buayanwaaumk. BeicTpawBawTcA B MepapX MJeckyo
38aBMCMMOCTE, COOTBETCTBYKLWYHK  HacnefoBaHWK  TepMWHaNbHblX  BWOMETOE B
KOHTEHHepHbX BUIxeTax OMONMoTeK BUOMETOR M NpoeKTa.

Puc.3.1.2 Kapra «ucnonb3yromiero» HacieI0BaHusI KOMITOHEHTOB KOHIICTIITUH/ IBYKKA
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Ha ypoBHe ceaHCOB BUJDKET COIEPKUT KaJp 3HAUYEHUH mporueaypsl 00cuéra. DTOT KaJp MHULUUPYETCS
U UCTIONIB3YETCs B CIy4ae HaJTU4YWs MpoUEeaypbl 00cuéTa. B MOMEHT MHMLIMAIN3AUN CO3AAETCs MEepEeUCHb
[IapaMeTpOB MPOLEAYPbl W BBINIOJHIAETCS KOMIWIALMS NPOLEAYypbl ¢ 3TUMH MapaMeTpaMyd B MOJYIIE,
peanu3yroleM BBIOpAHHBIN SI3BIK MPOrPaMMHMPOBAHUS M 3aKOJUPOBAHHBIM IIOJIHBIM HMMEHEM BHIDKETA.
CxomnmnupoBaHHast (yHKIHS TOIKITIOYAETCS K Kaapy 3HaUYSHHA mporexypsl o0cuéra. [lanee BRIOTHIETCS
BBIUNCJICHHE C IEPUOJAUYHOCTBIO CEaHCa.

Brruuciienne u 00paboTKa BUKETA B IIEJIOM BBIMOJIHSACTCS B CICIYIOLIEH MMOCIET0BATEIbHOCTH:
+  BBIOMpAETCs COOBITHS, TOCTYITHBIC HA MOMEHT BBIYHMCIICHHS U3 aTpuOyTa “‘event” BHIKETA;
«  COOBITHS 3arpy>kKaloTcs B MapaMeTp “event” Kajpa BHIYUCICHHUS;
*  3arpy’KaroTCs 3HAYCHUS 110 BXOJHBIM CBSI3SIM B KaJp BBIYUCICHHS;
+  3arpy’aroTcs 3HAYECHHUS CIICIUAIBHBIX TepeMEeHHbIX B KaJp Beiuucienus (f frq, f start u f stop);
*  3arpy’KaroTcs 3HAYCHUS BBIOpPAHHBIX MTApaMETPOB BHDKETA B KaJIp BHIYHUCIICHUS;
*  BBIYMCIICHUE;
+  BBITPY3Ka 3HAUCHHUH KaJpa BEIYUCICHHS B BEIOPaHHBIC TApaMETPhl BUIKETA;
- BBIFpY3Ka COOBITHS U3 MapaMeTpa “‘event” KaJpa BHIYHCICHUS;
+ 00paboTka coOBITHI U Mepeiaya HeoOpaOOTaHHBIX HA YPOBEHD BHIILIE.

3.2. [IpoexT

HenocpenctBennas koH(urypamus u CBOMCTBa KOHEYHOr0 MHTepdeiica BU3yalu3aluu COAEpPKaThCs B
npoekre wHTEepdeiica Bu3yanusaiuu CBY. Moxker OBITh CO3IaHO MHOKECTBO IPOEKTOB HHTEP(EHCOB
BU3YaJIHM3aIlIH.

Kaxp1if mpoeKT BKIIIOYAeT KaJpbl U3 OMOIMOTEK KaJIpoB/BumkeToB. Kaap mpeaocraBiseT HHCTPYMEHT
JUTSL IPUBSI3KYA TMHAMUKHM K ONMCAaHHBIM B HEM cBoiicTBaM. Bce cBoiicTBa kaapa MOTyT ObITh CBSI3aHBI C
JUHAMUKOM WJIM pa3pelieHbl KOHCTAaHTaMH, @ MOTYT BBICTYNAaTh B POJM IabiioHa JUIst (POPMHUPOBAHUS
MPOU3BOJHBIX cTpaHull. DAKTUYECKU KaXAbIH KaJp MOXKET COJIep>KaTh MHOKECTBO CTPAHUI] C COOCTBEHHOM
TUHAMHUKOW. JIaHHBIN MEXaHU3M MO3BOJSET MPEAEIbHO YIPOCTUTh MPOIECC CO3/IaHUSI OJTHOTHUITHBIX KaJIpOB
umxenepoMm ACY-TII wmm mnonb3oBatenem cucreMbl OpenSCADA s mpocToro MOHUTOPHHTA.
[TpumepoM TakuX OAHOTUIHBIX KaJPOB MOTYT OBITh: IPYIIbI KOHTYPOB, IPYIIbl TpauKOB, MPOTOKOJBI U
pas3In4Hble CBOJAHBIE TaOIMIIB. MHEMOCXEMbI TEXHOJIOIMYECKUX MPOLECCOB PEIKO MOANANA0T MOJI TAKYIO
cxeMmy ¥ OynyT pOopMHUpPOBATHCS MPSIMO B OMMCAHUU KaJpa.

Jis mpenocTaBieHHsT BO3MOXKHOCTH CO3JIaHMs CJIOXKHBIX Hepapxuueckux uHTepdeiicoB BY kanipsl,
IIOMEMIEHHBIE B MPOEKT, MOIYT TIPYNIIMPOBATbCA IyTEM HMEHOBAaHUA B MEPAPXUYECKOM BHIE U
COOTBETCTBYIOILIEH BU3yallM3allud B BHJE JAepeBa. B mpugady Kk 3TOMy NpeayCMaTpHUBAETCS MEXaHU3M
aCCOLMaTUBHOIO OIMCAHUS BBI30BA KaJPOB IIOCPEICTBOM PETYIISIPHBIX BBIPAKECHUN.

[Ipumep uepapxuveckoro MpeACTaBICHUS KOMIIOHEHTOB IPOEKTa Kiaccuueckoro uHTepdeiica BY
TEXHOJIOTMUECKOTO MPOIECCa C OMMMCAHUEM BhIPAKEHUN CTaHJAPTHBIX BHI30BOB IIPUBEIECH Ha puc. 3.2.
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-0C1: CTyneHs HW3KO MO OaBNeHKA

~MH: MHemocxemel
L 01 OCct! MH. EL101
RLI2 01 OCct! MH. KEL201
I3 04 OCt MH. KL 309
-ladr: Mpynnel kappoe QOCt Kadr
LGraph: Mpynnel mpadivkoe OC1 Graph

LOCZ: CTyNeHb BbICOKOrD A3BJEHWA

~MH: MHemoCxeMBI
k102 QC2 MH. KU102
k202 OC2 MH. KLU202
k302 QC2 MH. KU302
-ladr: Mpynnel kappoe QC2 Kadr
LGraph: Mpynnel mpadvkoe QOC2 Graph
KouTeiHep — BWpTyaneHed KOHTEAHED BWOKETOE
Kanp — PeanbHeld BMOMET

[MprMepkl BeI30BOB

« Tuna kagpa HezaeWCcKMD OT 00bekTa curHanuaaywy (OC):

Tekywan:  OC1.MH. KLU0

Brizoe: * Kadr

Pesynetat: OC1 Kadr KU101_1
« [Npyroro OC c coxXpaHeHWEM THNA Kagpa:

Tekywaa: Oc1.MHELU101
Brizos: QCcax
Pesynetar: QC2.MH.KU102

Puc.3.2 Mepapxuueckoe mpecTaBieHnss KOMIIOHEHTOB ITPOEKTa Kiaccuueckoro unrepgeiica BY
TEXHOJIOTHYECKOTO MPOLECCa.

B cootrBerctBum ¢ puc.3.1.2 OOBEKTHI CECCHU MPOEKTa HACICAYIOTCS OT aOCTPaKTHOrO OOBEKTa
"Widget" u HCIONB3YyIOT COOTBETCTBYIOIIME OOBEKTHI mMpoekTa. Tak, ceccus ("Session") wucmnonb3yer
npoekt ("Project") u dopmupyer pa3BépHyToe AepeBo Ha ocHOBe Hero. Ctpanuiia npoekra "Page" mpsmo
ucrnosb3yercst crpanuiieii ceccun "SessPage". Ocrtamphbie 00bekThl ("SessWdg'") pasBopaunBaroTcs B
COOTBETCTBHUH C UepapXUeil 2IeMeHTOB cTpaHuLbl (puc.3.1.2).

B nononHeHue k cTaHIapTHBIM cBoiicTBam aOcTpakTHOro Bumkera ("Widget") smeMeHTsl cTpaHULIbI U
caMM CTpPaHMIIbl CECCHM MOJY4aloT CBOWMCTBA: XpaHEHMs KaJapa 3HAUYEHUM BBIYMCIUTENBHOW HPOLELYpHI,
obOcuéra mporueayp W MeXaHu3M 00paboTku coObITHH. CTpaHUIBI CECCHHM B JIOTIOJTHEHHWE KO BCEMY
coJiepKaT KOHTEHHep clenyromux 1no uepapxuu crpanul. Ceccus B 11€710M OOCUHUTBIBAETCS C YKa3aHHOU
NEPUOANYHOCTBHIO U B [TOCIIE0BATEIBHOCTH!

+ "CrpaHnuma BepxHero ypoBHs" -> "CTpaHuIla HUKHETO YPOBHS"
+ "Bumker HuxHero ypoBHs" -> "Bupker BepxHero ypoBHs'"

Taxkas moauTHKAa ITO3BOISET O6XOI[I/ITI) CTpaHUIbl B COOTBCTCTBUU C I/Iepapxneﬁ, a COOBITHSIM B BUKETaX
BCIIIBIBATH HA BEPX 3a OAHY UTCPALUIO.
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B ceccun peanusoBaHa oAepKKa ClIeHUaIbHBIX CBOMCTB CTPAHULL:
« Container - cTpaHHLIA SIBJIIETCS] KOHTEHHEPOM Il HUKENEKAIllUX CTPaHMLL;
« Template - crpanuna sBIsAeTCS MA0JIOHOM JJIs1 HUXKEIEKAIIUX CTPAHHLL;
- Empty - nycras, HEaKTUBHAs, CTPAHULA; 9TO CBOWCTBO UCIIOIB3YETCS COBMECTHO CO CBOWCTBOM
Container sl OpraHU3aluy JIOTHYECKUX KOHTEHHEPOB.

Ha ocHoBe 3THX CBOICTB peaqn30BaHbl CIEAYIONINE TUIIBI CTPAHMII:
« Standard - CrangaptHas crTpaHuiia (HE YCTaHOBICHO HH OJHO M3 CBOWCTB). SIBusieTcs
MOJHOIEHHOW KOHEYHOM CTpaHULICH.
« Container - IlonHOIIEHHAs] CTpaHUIIA CO CBOWCTBOM KoHTelHepa (Container).

- Logical container - Jlormueckuili KoOHTeWHep, (AKTHUUECKU HE SBIIAIOIIMNCS CTpaHULEH
(Container|Empty). BbIodHSET CBOMCTBO MPOMEXYTOYHOI'O U IPYNITUPYIOIIETO 3JEMEHTa B AepeBe
CTpaHuL.

« Template - Crtpannna mabioH (Template). YUncras mabiioHHAs CTpPAaHHIA MCIIOIB3YETCS IS
OMmHCcaHusl OOITNX CBOMCTB M JOONIPEICTICHHUS UX B YaCTHOM IOPSIKE BO BIOKCHHBIX CTPAHMIIAX.

« Container and template — Ctpannna mabiaoH u koHteHep (Template|Container). CoBmeniaet
¢byHKIMY 11a0JI0HA U KOHTEHHepa.

[lepexmtoueHre, OTKPBITHE, 3aMEIEHWE W HABUTAIUS 10 CTpaHUIAM pEaM30BaHbl HAa OCHOBE
00paboTKu COOBITHH TIO CIIEHapHI0 B aTpuOyTe akTUBHOTO BUpkeTa "evProc". Cuenapuii aToro atpudyra
3alMCBIBACTCS B BUJIE CIIMCKA KOMaHJ C CHHTaKCUCOM: <event>:<evSrc>:<com>:<prm>. ['z1e:

« event - 0O)KUIaEMOE COOBITHE;

« evSrc - IyTh BIOKEHHOTO BHUJIKETA-UCTOUYHUKA COOBITHS,
+ com - KOMaHJla CECCHH;

«  prm - napameTp KOMaH/pbl.

Peanu3oBansl caeayromue KOMaH/bl:
« open - OTkpeITHE cTpaHUIlbl. OTKpbIBacMasi CTPaHHIIA YKa3bIBACTCS B IMapaMeTpe <prm> Kak Ha
MpsIMYIO, TaK U B BUE mabioHa (Hampumep: /pg_so/1/%/*).
« next - OTKpBITHE cienyromeil crpanuipl. OTKpbIBaeMasi CTpaHHUIIA YKa3bIBAC€TCS B HapameTpe
<prm> B Buji¢ mabona (Harpumep: /pg._so/*/*/$).
« prev - OTKpbITHE TIpeabIayIIel cTpaHuipl. OTKphIBaeMas CTpaHUIA YKa3bIBAETCS B MapameTpe
<prm> B BHJI¢ a0J0Ha (Hanpumep: /pg_so/*/*/3).

CrieruaibHBIE CHMBOJIBI TA0JI0HA pacIu(POBBIBAIOTCS CIICIYIOIINM 00pa3oM:
«  pg so - mpsaMoe uMs TpedyeMoit cTpanuilpl ¢ npedukcom. TpedyeT 00s3aTeTbHOTO COOTBETCTBUS
U UCTIONIB3YETCs ISl MICHTU(DUKALIMY TPEAbIAYIIEH OTKPBITON CTPaHHUIIBL;
- 1 - ums HOBOH cTpaHuupl B o0meM mytu 0e3 mpedukca. rHopupyercss npu oOHapyKeHUU
MpeIbIAyIIeld OTKPBITON CTPaHUIIBL,
« * - crpanuna O0epércs ¢ UMEHU TPEIbIAYIIEeH OTKPBITOM CTPAHUIBI WIIM TOJICTABISETCS TepBast
JOCTYIIHAsI CTPAHMIIA, €CJIM MPEbIAYIas OTKPbITasi CTPAaHUIA OTCYTCTBYET;
« § - yKka3zpIBaeT Ha MECTO OTKPBITOW CTPAHULBI, OTHOCHUTEIHHO KOTOPOW HEOOXOAMMO HCKaTh

CJIEYIOIIYIO MJIM MIPEIbLAYIIYIO.

Jlyist noHuManust paboThl MEXaHU3Ma IA0JIOHOB MPUBEIEM HECKOJIBKO PEaIbHBIX IIPUMEPOB:

« Ilepexnouenue 06vekma cueHAIU3AYUU:
Komanga: open:/pg_so/2/*/*
beuto: /pg_so/pg 1/pg mn/pg 1
Crano: /pg_so/pg 2/pg mn/pg 1

« Ilepexniouenue euoa:
Komanna: open:/pg_so/*/gkadr/*
beuo: /pg_so/pg_1/pg mn/pg 1
Crano: /pg_so/pg_1/pg_gkadr/pg 1

«  Cneodyrowas/npedvloywas cmpanuya 6Uod.:
Komanma: next:/pg_so/*/*/$
bruno: /pg_so/pg 1/pg mn/pg 1
Crano: /pg_so/pg_1/pg_mn/pg 2

B kauectBe mpumepa npuBenéM cleHapuil oOecnedeHuss paboThl INIaBHOM CTpaHMIBI HHTEpdeiica
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IIOJIB30BaTCJIA:

ws_BtPress:/prev:prev:/pg so/*/*/$
ws_BtPress:/next:next:/pg so/*/*/$

ws BtPress:/go mn:open:/pg so/*/mn/*
ws_BtPress:/go_graph:open:/pg so/*/ggraph/*
ws_BtPress:/go _cadr:open:/pg so/*/gcadr/*
ws_BtPress:/go _view:open:/pg so/*/gview/*
ws_BtPress:/go _doc:open:/pg so/*/doc/*
ws_BtPress:/go_resg:open:/pg so/rg/rg/*
ws_BtPress:/sol:open:/pg so/l/*/*

ws_ BtPress:/so2:open:/pg so/2/*/*
ws_BtPress:/so3:open:/pg so/3/*/*
ws_BtPress:/so4:open:/pg so/4/*/*

ws BtPress:/so5:open:/pg so/5/*/*

ws BtPress:/so6:open:/pg so/6/*/*
ws_BtPress:/so7:open:/pg so/7/*/*
ws_BtPress:/so8:open:/pg so/8/*/*
ws_BtPress:/so9:open:/pg so/9/*/*
ws_BtPress:*:open:/pg control/pg terminator

B cBsizke C BBIIIEONHCAHHBIM MEXaHU3MOM Ha cTopoHe Buzyanuszanuu (RunTime) moctpoeHa noruka,
perynupyromasi, KakuM 00pa3oM OTKpPBIBaTh CTpaHWIBl. JIOTHKAa MOCTPOCHA HA CIEAYIONUX aTpudyTax
6a3oBoro anemenTa "Box":

+ pgOpen - Ilpuznak "CrpaHunia oTKpsITa".

«  pgNoOpenProc - llpu3nak "VcoaHATE CTpaHUILY JaXkKe €CJIM OHA HE OTKpHITA'.

« pgOpenSrc - ComepXUT aapec BHUKETAa WIM CTpPaHUIlbl, OTKPBIBIIEH TeKyllyro. B cioyuae
BJIO)KEHHOTO KOHTEMHEpPHOTO BH/DKETA 37ECh COJCPKUTCS ajpec BKIOYaeMOM cTpaHuubl. s
OTKPBITHS CTPAHULIBI U3 CKPUIITA JOCTATOYHO 3/1€Ch YKa3aTh aJpeC BUIKETAa-UCTOYHUKA OTKPBITHUS.

+ pgGrp - I'pynna crpanun. Mcnons3yeTcst sl CBSI3KM KOHTEHHEPOB CTPAHUI] CO CTPAHMIIAMH B
COOTBETCTBHH C OOIIEH TpyNIoi.

Jloruka onpezeneHus cnoco0a OTKPHITHS CTPAaHUIl paboTaeT CIeAYIOIUM 00pa3oMm:
+  ©CJIM CTPAHMIIA UMEET IPyIIy "main" WM COBIAIAET C TPYIIION CTPAHUIIEI B TITABHOM OKHE HJTU
HET CTPAHMIIbI HA [JIABHOM OKHE, TO OTKPBIBATh CTPAHUILY B IJIABHOM OKHE;
+  €CJIM CTPAHHUILIA UMEET IPYIINY, KOTOpask COBINAAAET C IPYNION OJHOTO U3 KOHTEUHEPOB TEKYILEH
CTPAHMIIBI, TO OTKPBITh B ’TOM KOHTEHHEPE;
+ €CIIM UCTOYHUK OTKPBITUS CTPAHUIbl COBMAJACT C TEKYIIEW CTpaHUIEH, TO OTKPHITH B BHJIE
JOTIOJTHUTENBHOTO OKHA HaJ TeKYyIEeH CTpaHULEH;
+ TepelnaTh BBI30B HA 3alpOC OTKPHITHS JOMOTHUTEIHHBIM OKHaM C O00paOOTKOW y KaXKIOro IO
MIEPBBIM TPEM MMYHKTaM;
* €CIIM HUKTO M3 POJCTBEHHBIX OKOH HE OTKPbUI HOBYIO CTPAaHHMIy, TO OTKpPBITh €€ Kak
POACTBEHHOE OKHO IVIABHOI'O OKHa.
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3.3. Ctnin

M3BeCTHO, YTO YEIOBEK MOXXET WMETh WHAWBUAYallbHbIE OCOOCHHOCTH B BOCHPHUSTHH TpauuecKon
uHpopmauuu. Ecium 3TH 0COOEHHOCTH HE YYHUTBIBATH TO MOXKHO IOJYYUTh HENPHUITHE M OTTOP)KEHUE
nojb3oBarens K uHTepdeiicy BY. Takoe HempustHe W OTTOPKEHHE MOXKET NPHUBECTH K (haTaIbHBIM
ommbOkam mnpu ynpasiaeHun TII, a Takke TpaBMUPOBAaTh YEJIOBEKa IOCTOSHHOM pPabOTON € TakuUM
unrepdeiicom. B SCADA cucremax NpHUHATHI COTJIALICHUS, KOTOPBHIE PETIaMEHTUPYIOT TpeOOBaHUs I10
CO3MaHHI0 YHUPUIIUPOBAHHOTO MHTEpdeiica BY HopManbHO BOCIPHHAMAEMOTO OOJBIIUHCTBOM JTFOJICH.
[Tpu 3TOM NpakTUYECKH OTCYTCTBYET YUET OCOOCHHOCTEH JIFOJeH ¢ HEKOTOPBIMU OTKJIOHEHHUSIMH.

C nenblo y4ecTb 3TO OOCTOSTEIBCTBO, M MPEAOCTABUTH BO3MOMKHOCTb ILEHTPAIM30BAHHO U IIPOCTO
U3MEHATh BM3yallbHble CBOICTBa MHTepdeiica, MPOEKTOM NpeAyCMaTpUBAaeTCs peaau3alys MeHemkepa
cTuiIel naTepdeiica BU3yanu3anu.

[Tonb30BareneM MOXKET OBITh CO3/aHO MHOXECTBO CTHJIEH, KaXKIblil M3 KOTOPBIX OYyIEeT XpaHWUTHb
I[BETOBbIE, MIPU(TOBBIE U APYrHe CBOWCTBA 3JIEMEHTOB Kajpa. IlpocTas cMeHa TS MO3BOJUT OBICTPO
npeoOpa3ute uHTepdelic BY, a BO3MOXKHOCTD Ha3HAYCHHS WHIUBUAYATBHOW CTWIIS JJISI TOJIB30BATEIs
IIO3BOJIMT YYECTh €r0 UHAUBHyalbHbIE OCOOCHHOCTH.

Jlis peanu3zaiy 3T0 BO3MOXKHOCTH, NPH CO3JaHUU KaJpPOB, HEOOXOAUMO JJISi CBOMCTB 1IBETA, MIPUPTa
U Jpyrux yctaHoBuTh napametp "Kondurypanusa" (tabmumsl Bo BKiaake "OOpabotka") B 3Hauenue "U3
ctuns" (puc.3.7). A B napamerpe "KoHpurypaunoHsslii mabion" yka3zaTb WACHTU(PHUKATOP MO CTHIIS.
Jlanee 5TO moOJEe aBTOMATUYECKU TMOSBUTCS B MEHEIKEpE CTUJIEH W €ro MOXHO OyleT TaM MEHSTb.
Menemxkep cTHiIel OCTyNeH Ha cTpaHHIle KoHurypauuu npoekra Bo Bkiaake "Crumu" (puc. 3.3). Ha
9TOH BKJIAJIKE MOYKHO CO3/1aBaTh HOBBIE CTHJIM, YIAJSATh CTapble, U3MEHAThH IOJSI CTWISA U YAAIATh HE
HYKHBIE.
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Puc. 3.3 Bxnagka "Ctunu" cTpaHUIbl KOHQUTYpAITHH TPOCKTA.

B nenom ctunu noCTynmHBI HauMHas ¢ YpOBHsS IpoekToB. Ha ypoBHe OMOIMOTEK BHUIKETOB MOXHO
TOJIKO OTIPEJIENATH MOl CTUJIEH y BUKETOB. Ha ypoBHE mpoekTa mpu BEIOOpE CTUIS BKIIOUaeTcs paboTa

Moaynb nogcuctemsl “lNonb3oBaTensckne nHtepdgencel” <VCAENngine> 375



CO CTWJISIMH, YTO MPEAIOoJaraeT A0CTYIl K MOJISM CTUJIEH BMECTO HENOCPEICTBEHHBIX 3HAYEHUN aTpUOyTOB.
@DaKTUYECKH 3TO O3HAYaeT, YTO MPH YTEHUH WJIM 3alucu aTpuOyTa BUKETa yKa3zaHHbBIC ONepanuu OymayT
OCYIIECTBIISITHCS C COOTBETCTBYIOLIUM TOJIEM BBIOPAHHOTO CTUJIS.

HpI/I 3aIllyCKC IPOCKTa HaA HCIIOJIHCHUA 6y,Z[eT HCII0JIb30BaH yCTaHOBHeHHHﬁ B IIPOCKTC CTHUJIb. B
MHOCJICACTBHH ITOJIB30BATCIIb MOXKET BI)I6paTI) CTWJIb U3 NEPCHHA AOCTYITHBIX. BI)I6paHHI)H\/JI T10JIB30BAaTCIEM
CTHJIb 6yz[eT COXpaHéH H UCIIOJIB30BAH IIPH CICAYIOUIEM 3aITYCKE IIPOCKTA.

3.4. CoObITHS, HX 00pa0OTKA H KAPTHI COOBLITHIT

YuuteiBass CHEKTp 3adad Uil KOTOPBIX MOXKET ucnoiib3oBatbes cucrema OpenSCADA, HYyXHO
IPEyCMOTPETh U MEXaHU3M YIIPABJICHNUS HUHTEPAKTUBHBIMU I10JIb30BATEIBCKUMU COOBITUAMHU. JTO CBSI3aHO
C TeM, YTO MPH PEUICHUH OTAEIbHBIX 33a]]a4 BCTPAUBAEMBIX CUCTEM YCTPOMCTBA BBOJA U YIPABICHUSI MOTYT
3HAYUTENBHO OTIMYaTcsA. BrpodeM J0CTaTOYHO B3IJSHYTh Ha OOBIUHYIO OQHUCHYIO KIaBHATypy H
KJIaBUATypy HOYTOYKa YTO Obl CHATH JIFOObIE COMHEHHS O HEOOXOUMOCTH MEHEIKEPA COOBITHIA.

Menempkep COOBITHHM AOMKEH paboTaTh, UCHOIBL3Ys KapThl coObITHH. Kapra coObITHHl - 3TO cHHMCOK
MMEHOBAHHBIX COOBITHH C YKa3zaHueM €ro IMPOUCXOKIACHUA. HpOI/ICXO)KIIGHI/IeM COOBITUS. MOKET OBITH
KJIaBHATypa, MaHUIYJIATOP MBIIIH, JKOUCTUK U T.J. IIpn BOZHUKHOBEHHMH COOBITHS MEHEIKEP COOBITHI
umer €ro B aKTHUBHOM KapT¢ U CONOCTaBIIACT C HMMCHCM coOpITist. COmOCTAaBIEHHOE UM COOBITHS
MOMEIIAeTCsl B ouepe/lb Ha 00paboTKy. BumkeTsl B 3TOM cilydae OOJKHBI 00pabaThiBaTh MOTYYEHHYIO
ouepeib COOBITUH.

AKTHBHasi KapTa COOBITHI yKa3bpIBaeTCs B MPOQUIE KaXIO0T0 IOJIb30BATENs WU YCTaHABIMBAETCS 110
YMOJIYaHHUIO.

B 1iesoM mperycMOTpEHBI YeThIpe THITA COOBITHIA:
« coObITUs 00pazoB CBY (mpeduxc: ws_), Hanpumep, cOOBITHE HAXKATHS KHOIIKU - WS BtPress;
-+ KIaBUIIHBIE coObITHS (Tmpedukc: key ) - Bce cOOBITHS OT KIaBUATyphl M MBIIIH B BHJIE -
key presAltl,
+  TIOJIB30BATEIIbCKUE COOBITHs (TMpedHKC: USr ) TEHEPUPYIOTCS IOJIb30BATEIEM B TPOLEAYPax
00cuéTa BUKETOB;
+ ManMpoOBaHHBIE COOBITHS (TIpeduKc: map ) - COOBITHS, MOTYyYEHHBIE U3 KApThl COOBITHIA.

CaMo coObITHE TIpenCTaBisIeT Malo WHQOpMAIHH, OCOOEHHO eclu ero oOpaboTKa MPOUCXOAWT Ha
YpOBHSAX BbImE. J[IsS OJHO3HAYHOW WICHTU(PUKANNN COOBITHS W €ro HMCTOYHHUKA COOBITHE B IICIIOM
3aluChIBaeTCs ciaeayrommm oopasom: "ws_BtPress:/curtime". 'ae:

ws_BtPress - cooObITHE;
/curtime - IyTh K JIOYEPHEMY DJIEMEHTY, CTCHEPHPOBABILIETO COOBITHE.

B Tabmuue 3.4 mpuBenéH mnepedeHb CTaHAAPTHBIX COOBITHH, MOIJEpPKKA KOTOPBIX JOJDKHA OBITH
obecnieuena B Buzyanmsaropax CBY.

Taoauua 3.4. CtannapTHbie COOBITHS

Id ‘ Onucanmne
Knasuamypnuvle cooimus: Key_[pres|rels][Ctrl|Alt|Shift] {Key}
*SC#3b CKaH KOJ| KJIaBHUIIIH.
*#2cd5 Ko He "MEeHOBAaHHOH KJIaBHIIIH.
*Esc "Esc".
*BackSpace VYV nanenus npeapayniero cuMpoga - '<-".
*Return, *Enter Bsog - "Enter".
*Insert BceraBka - "Insert".
*Delete Vnanenue - "Delete".
*Pause [Tayza - "Pause".
*Print [TeuaTs 3xpaHa - "Print Screen".
*Home Hom - "Home".
*End Konern - "End".
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Id Onucanue
*Left Bneso - "<-".
*Up Beepx - "V
*Right Bmpago - "->".
*Down Bums - V'
*PageUp Crpanwuibl BBepx - "PageUp".
*PageDown Crtpanunel BHM3 - "PageDown".
*F1 - *F35 dynknmoHanpHas kinasuma ot "F1" mo "F35".
*Space [IpoGemn - '".
* Apostrophe Amnoctpad - "
*Asterisk 3BE3704YKa HA TOMOTHUTENHFHOM T0JI€ KIIaBUATYPHI - ',
*Plus [Inroc Ha TOMOJHUTENBHOM MOJIE KJIABUATYPHI - '+
*Comma 3amsras - ',
*Minus Mumnyc - '-'.
*Period Touka - ".".
*Slash Haxnonnas yepra - '\'.
*0 - *9 [udpa ot '0' 10 '9".
*Semicolon Touka c 3amaroii - ";'.
*Equal PaBno - '=.
*A-*Z Knasumm OykB natuackoro angasuta ot 'A' 1o 'Z'.
*BracketLeft JleBas kBagpaTHasi ckoOka - '['.
*BackSlash OOpartHas HaKJIOHHas JIUHUA - '/'.
*BracketRight [IpaBas xBamparHas ckoOka - ']".
*QuoteLeft JleBas kaBbIuKa - "'.

Cobvimus knaguamypnoeo gokyca.

ws_FocusIn

d)oxyc MOJIYy4YCH BUIKCTOM.

ws_FocusOut

DOKyC yTepsIH BUIKETOM.

Mbuviuunvle cobvimus:

key mouse[Pres|Rels][Left|Right]|

Midle]

HaxxaTa/oTmymieHa KHOIIKa MBIIIIH.

key mouseDDblClick

JIBoitHOE Ha)KaTHE JIEBOM KHOIKH MBIIIH.

Cobvimus Keumayuu Ha cmopoHe susyajiuzamopda.

ws_alarmLev

KBuranus Bcex HapylIeHUI BCeMHU CIIOCOOaMU yBETOMIICHHUSI.

ws_alarmLight

KBI/ITaHI/Iﬂ BCECX HapymeHI/Iﬁ YBCAOMIICHHUA MMT'aHHEM/CBETOM.

ws_alarmAlarm

KBuranus Bcex HapyleHU yBeJOMICHUS TYAKOM.

ws_alarmSound

KBuranus Bcex HapyIIeHUI yBEIOMIICHHS 3BYKOM/PEUbIO.

Cobvimus npumumusa snemenmapnou gueypot EIFigure:

ws_Fig[n][Left|RightMidle]

‘AKTI/IB&HI/IH ¢burypsl (3aMMBKH) [n] KJIABUIIEH MBIIIIH.

Cobvimus npumumusa snemenmos ¢popmor FormElL:

ws_LnAccept

YcTanoBIE€HO HOBOE 3HAUCHUE B CTpPOKC BBOA.

ws_TxtAccept

M3MeHeHO 3HaYCHHE pelaKTOpa TeKCTa.

ws_ChkChange

CocrosiHIC (bnanq(a HU3MCHCHO.

ws_BtPress

Kuomnka naxkara.

ws_BtRelease

Knomnka ormynieHa.

ws_BtToggleChange

HN3menena BJaBJICHHOCTDH KHOIIKH.

ws_CombChange

W3meneHo 3naueHue mnosist BEIOOpa.
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Id Onucanue

ws_ListChange H3MeHeH TekyIuil 3JIEMEHT CIIHCKa.

ws_SliderChange N3meHeHne mooKeH s ciiaiiepa.

Cobvimus npumumusa meoua-konmernma Media:
ws_MapAct{n}[Left|RightMidle] ‘AKTI/IBI/IpOBaHa Me/Ina-00JIacTh C HOMEPOM {n} KJIaBHILIEH MBIIIH.

CoObITHST  SBJISAIOTCS OCHOBHBIM MEXaHU3MOM YBEJIOMJIGHHS U aKTUBHO HCIOJB3YIOTCS IS
OCYILECTBIICHHUSI B3aUMOJCHCTBUSL ¢ moiyb3oBaTeneM. J[ng oOpaboTku COOBITHI NpeaycMOTpEHBI [Ba
MEXaHHU3Ma: CLIEHapHH YIPaBJIEHUSI OTKPHITHEM CTPAHUII U BBIUMCIUTEIbHAS MPOIeypa BUKETA.

Mexanusm "CreHapuu yrpaBieHHs OTKPBITUEM CTpaHUI]' OCHOBaH Ha 0a30BOM aTpuOyTe BUKETa
"evProc" u geranpHO omnucaH B pazzeine 3.2.

Mexanusm "OOpaboTka COOBITHH C MOMOIIBIO BBIYMCIUTENBHON MpoLEayphl BUKETa" OCHOBaH Ha
aTpubyte "event" U MOJIL30BATEIHCKON MPOIIEAYPE BBHIUYUCICHHS HA OJHOM U3 SI3BIKOB TOJIH30BATEIHCKOTO
nporpammupoBanusi OpenSCADA. CoOpITHs IO Mepe TTOCTYIUICHUSI aKKYMYJIMPYIOTCs B aTpudyte "event"
JI0 MOMEHTA BbI30Ba BBIYMCIUTEILHON MpoLeyphl. BorunciurenbHas npoueaypa BbI3bIBACTCA C YKa3aHHOMN
MEPUOIMYHOCTHIO BBIUUCIICHUS BUDKETA U MOJTy4YaeT 3Ha4eHHe aTpuodyTa "event" B BUjae Criucka COOBITHIA.
B nmpouenype BbIYMCICHHS TOJIB30BATENb MOXET: MPOAHAIM3UPOBAaTh, 00pabOTaTh U HCKIIOYUTH
00paboTaHHbIE COOBITHUA M3 CIHCKA, a TaKXKe MO0OABUTh B CIHCOK HOBBIE COOBITHs. OcTaBIIMECs IMOCIE
WCTIOJTHEHHsI TIPOLIEAYpPhl COOBITHS, AHANM3HPYIOTCS Ha TMpeIMeT COOTBETCTBHSI YCIOBHUSM BBI30Ba
CIICHapHeM TIEPBOTO MEXaHU3Ma TOCTIE YEro OCTaBIIMECS COOBITHSI MepelaloTCs Ha BEPXHUM MO0 UePApXHUH
BUJDKET JJIsi 00pabOTKH UM, MPH 3TOM OCYILIECTBISETCS KOPPEKUMsS MyTH COOBITUH B COOTBETCTBUU C
uepapxuel MPOHUKHOBEHUS COOBITHUS.

Conepxxumoe atpudyta "event" siBIsieTCs CIMCKOM COOBITHI (hopmaTa <event>:<evSrc>, C COOBITHEM B
otnenbHON cTpoke. [IpuBeném mpumep mnpoueaypsl 0OpaOOTKH cOOBITHII Ha Java-moJgoOHOM  S3BbIKE
1oJib30BaTeNnbekoro nporpaMmmupoBanus OpenSCADA:

using Special.FLibSYS;
ev _rez = "";

off = 0;

while (true)

{

sval = strParse(event,0,"\n",off);

if( sval == "" ) break;

else 1f( sval == "ws BtPress:/cvt light" ) alarmSt = 0x1000001;
else if( sval == "ws BtPress:/cvt alarm" ) alarmSt = 0x1000002;
else 1if( sval == "ws BtPress:/cvt sound" ) alarmSt = 0x1000004;

else ev_rez+=sval+"\n";

}

event=ev rez;

3.5. Curnaaunszanus

BaxHbIM 371eMeHTOM J1I000T0 MHTep(deiica BU3yalnu3aluu SBISETCS YBEJOMIICHHE MOJIb30BATENS PO
HapylleHus - CcurHanuzauus. o ynopolueHust BOCHPHSATHS, a TakKe B BHUIY TECHOH CBSI3HOCTH
BU3YaNU3allMM M YBEJAOMJICHHsS (KaKk NpPaBWIO YBEJOMJICHHE JIOMOJHSET BH3YaJIM3aLHUIO) pELICHO
UHTETpUpOBaTh WHTEepdeiic yBemomieHus B HHTepdelic Bu3yanm3anuu. s 3TOro BO BCEX BHIDKETaX
npeaycMaTpuBarOTCs JIBa JIOTIOJIHUTENbHBIX aTpuOyTa (ypoBHsA ceanca): "alarm" u "alarmSt". AtpuGyt
"alarm" mcrmosb3yeTcs st POPMUPOBAHUS CHTHAIA BUHKETOM B COOTBETCTBUU C €r0 JIOTUKOH, a aTpuOyT
"alarmSt" ncnonb3yeTcs U1 KOHTPOJIA 3a (PAKTOM CUTHAJIM3allMK BETBH JIEPEBa CEaHca MPOEKTa.

Atpubyt "alarm" sBnsieTcst CTpoKOW M mMeeT cienyromui Gopmat: {lev|categ|message|typel|tp arg}
I'ne:
+ lev - ypoBeHb cUrHaNmM3auu: yncio ot 0 mo 255;
. categ - KaTeTOPHs CUTHAJIA: TTapaMeTp MOJCUCTEMBI cOOpa, OOBEKT, MyTh WM KOMOWHAIIHS.
« message - COOOIICHUE CHUTHAIW3AIMH, JJIs TIOMEIIEHHE B CTPOKY CTaryca, OTOOpakeHUs B
MIPOTOKOJIC M MIOMEIICHHUS B apXHUB COOOIICHHMIA;
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 fype - TUIIBI yBeIOMJICHUs (BU3yalbHOE, I'YAOK U peub); (opMupyercs B BUJAE LIEJIOr0 YUCIA,
cozeprKalero (haaru Croco00B yBeIOMIICHUIH:
« Ox01 - Bu3yanbHas;
«  0x02 - rynok, yacto npousBogurcs uepe3 PC-speaker;
«  0x04 - 3ByKOBO# curHaN U3 (aiiyia 3ByKa WM CHHTE3 PEUH; €Cli B <tp_arg™> yKa3aHO MUMs
pecypca 3BYKOBOro (haiina, TO BOCIPOU3BOAMTCS MMEHHO OH, MHAu€ BBIMOJHIETCS CHHTE3
peun U3 TEKCTa YKa3aHHOI'0 B <message>.
« Ip_arg - apTyMEHT THIIa; UCIIOJIb3YETCS B CIIy4ae OCYLICCTBIICHUS 3BYKOBOM CUTHAIM3ALUM JUIS
yKa3aHMs pecypca 3ByKOBOTo curHana (¢aiin 3sykoBoro ¢opmara).

ATtpuOyt "alarmSt" sBnsSeTCS LENBIM YUCIOM, KOTOPOE OTpa)kKaeT MaKCUMaJbHbI YPOBEHb CHTHANA U
(akT KBUTALMU BETBU JepeBa ceaHca poekTa. Popmar 4ynciia UMeeT CIeAYOINUN BUA:

- mepBbIi O6aiT (0-255) XapakTepu3yeT ypoBeHb CHUTHaJIa BETBH;
+ BTOpO# OalT yKa3bIBacT THI YBEIOMJICHHS (TaKXe Kak U B aTpudyTte "alarm");
« TpeTuil OailT yKa3blBaeT THUI HECKBUTHPOBAHHOTO YBEAOMJICHHUS (TakkKe Kak M B aTpuOyTe
"alarm");
« TepBblii OWUT yeTBEépTOro OaiiTa MMeeT cHelMalbHOE Ha3HAu€HHE, YCTAaHOBKAa 3TOro Outa
aBIsieTcs (PaKTOM KBHTAIIMH YBEIOMJICHHI YKa3aHHBIX MEPBBIM OaiiTOM.

dopMupoBaHUe CUTHAJIA U NOJy4eHHE ero BU3yaau3aTopoM.

®opMupoBaHUE CHTHAlIa MPOU3BOAUTCS CaMUM BH/KETOM ITyTEM YCTaHOBKHM COOCTBEHHOTO aTpuOyTa
"alarm" HyXHBIM 00pa3oM, U B COOTBETCTBHMU C HHUM yCTaHaBiIuBaeTcs arpuOyt "alarmSt" Texymero u
BBILIECTOSIIUX BUKETOB. Bru3yanuzaTopsl Mosy4aroT yBeJOMJICHUE O CUTHAJIE C TIOMOIIbIO CTAaHIAPTHOTO
MeXaHHU3Ma YBEIOMJICHUS 00 U3MEHEHUH aTpUOyTOB BUJIKETOB.

Takolf MexaHHM3M NPEAOCTABISAET BO3MOXHOCTH (OpMHUpPOBaTh HMHTEp(ENHChl CUTHATM3ALMM Kak Ha
ypoBHe noficuctemMsbl "CO0p AaHHBIX", TaK U TPSMO HA YPOBHE MPE/ICTABIICHUS.

VYuuThiBasg TO, 4TO 00pabOTKa YCIOBUI CHIHAIU3alMM OCYIIECTBISIETCS B BUIDKETaX, CTPaHMLIBL,
coJepxalie 00beKThl CUTHAIM3AIMU, JOJDKHBI UCTIONHATHCS B (DOHE, HE 3aBUCHMO OT OTKPBITOCTU UX B
JAaHHBIA MOMEHT. DTO OCYIIECTBIIIECTCS MyTEM YCTaHOBKHU (py1ara MCIOJHEHUS CTPAHUIIBI B (hoHE.

XOTS MEXaHHU3M CHTL HaJIM3allui MU IIOCTPOCH B CPCAC BU3YyAIMU3AllUH, BO3MOXKXHOCTb (I)OpMI/IpOBaHI/ISI
HCBU3YAJIbHBIX 3JICMCHTOB CUTHAJIM3allUN OCTaéTCﬂ, HaIrpumMmep, HyTéM CO3aaHus CTpaHUIBI, KOTOpas
HUKOIr'Ja HC 6y,Z[CT OTKPbLIBATLCA.

KBuranusa

Ksutamuss npowsBoautcs TyTéM yKa3aHUs KOPHS BETBHM BH/DKETOB M THIIOB YBEIOMJICHHUS. ITO
MO3BOJIET peaan30BaTh KBUTAIMIO HA CTOPOHE BH3yalH3aTopa Kak Mo TpymraM, HapuMep, Mo 00beKTam
CUTHAJIM3AIMH, TaK U UHAUBUIYAJIBHO MO0 00BbeKTaM. [Ipu 3TOM MOXKHO HE3aBHCUMO KBHUTHPOBATH Pa3HbIC
TUIBI CUTHANU3alMK. Y CTaHOBKA KBUTALIUU MTPOU3BOJUTCS MPOCTOit Moaudukanueit atpudyra "alarmSt".

[Tpumep ckpunra it paboThl ¢ CUTHAIAMU NIPUBEAEH HUXKE:

//BrpesneHne ¢akTa HalIMUMsa CUTHAIM3aLUM PasHHX CIOCOOOB yBeIOMJIEHUS

cvt light en = alarmSt&0x100;

cvt_alarm en alarmst&0x200;

cvt sound en = alarmSt&0x400;

//BrimesieHre dakTa HalIuMuusd HECKBUTUPOBAHHEIX CUTHAJIM3ALUMUM PAa3HHX CIOCOBOB yBEIOMJIEHUS
cvt light active = alarmSt&0x10000;

cvt_alarm active alarmst&0x20000;

cvt _sound active = alarmSt&0x40000;

//06paboTka COOHITUNM KHOMNOK KBUTALMU M KBUTALMS PABHEIX CIOCOOO0OB yBEeIOMIIEHUNA
ev_rez = "";

off = 0;

while (true)

{

sval = strParse (event,0,"\n",off);

if( sval == "" ) Dbreak;

else 1f( sval == "ws BtPress:/cvt light" ) alarmSt = 0x1000001;
else if( sval == "ws BtPress:/cvt _alarm" ) alarmSt = 0x1000002;
else 1f( sval == "ws_BtPress:/cvt_sound" ) alarmSt = 0x1000004;
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else ev_rezt+=sval+"\n";

}

event=ev rez;

3.6. YnpagsiieHue npaBaMu

s pasgenenust goctyna kK wuHTepdeiicy BY u ero cocTaBisiomuM KaIbIH BUIKET COACPKHUT
uHGOpPMaIIMIO O BIAJIETbIIE, €ro TpyIIe U npaBax Aoctymna. [IpaBa gocTyma 3anuchiBaloTCs, Kak MPUHSITO B
cucteme OpenSCADA, B Bujie TpHaabl: <no/ib308amens><ecpynna><ocmalbHble>, T KKIbII 3JIEMEHT
COCTOMT U3 TPEX NMpHU3HAKOB Aoctyna. /s snementoB CBY npuHsTa cieayromnias ux HHTEPIPETALIUS:

« r'- IpaBO Ha IPOCMOTP BUKETA;
« 'w'-mpaBo Ha KOHTPOJb HaJl BUIKETOM.

B pexxume pazpaboTku ucnonbdyercs npoctas cxema gocryna "root. ULRWRWR ", uro o3nauaer - Bce
MOJIb30BAaTENM MOTYT OTKpBIBAaTh M NPOCMAaTpuBaTh OUOJIMOTEKH, WX KOMIIOHEHTbl M TIPOEKTHI; a
peaaKTUPOBaTh MOTYT Bce Tosib3oBaTenu rpymibl "UI" (moap3oBarenbckue HHTEpQEch).

B pexume ncnonHeHus: paboTaroT MpaBa, ONMMCaHHbBIE B KOMIIOHEHTaX HHTepdeiica.

3.7. CBa3bIBaHue ¢ JUHAMUKOM

JUis mpenocTaBieHHs aKTyaJbHBIX NaHHBIX B HHTEepdeiic BU3yaau3alMM JOJDKHBI HMCIOIb30BAThCS
nanHble nojcuctemsl "Coop nanubix (DAQ)". [Ipupoaa 3TUX JaHHBIX claeayrouias:
1. mapameTpsl, cofepKallie HeKOTOpoe KOJIMYECTBO aTprOyTOB;
2. atpuOyThl MapaMeTpa MOTYT MPEJOCTABIATH JaHHBbIC 4YeThIpEXx TumoB: Jlormueckumii, llenbri,
BemectBennsiii 1 CTpOKOBBII;
3. aTpuOyTsl HapamMeTpa MOTYT UMETh UCTOPHIO (APXHB);
4. atpuOyThl MapamMeTpa MOTYT ObITh Ha YTEHHE, 3aHCh U C TIOJIHBIM JOCTYIIOM.

Y4uteiBas HCpBLIﬁ IIYHKT, HY>KHO 00ecneynuTh BO3MOXKHOCTh IpYyNIoBOTrO Ha3HAYCHUSA CCBUIKH. I[J'ISI
9TOI0 UCIOJIBb3YEM KOHUCIIHIO JOT'MYCCKOr0 YPOBHA.

B cooTBeTcTBUM C MYHKTOM 2 CBSI3M 00OECIEUMBAIOT MPO3payHOE MIPeoOpa3oBaHUE TUIOB U HE TPEOYIOT
CHenuagbHON KOH(pUrypanuu.

JUis ynOBIETBOpPEHUS BO3MOXXHOCTH JIOCTyNa K apXMBaM B COOTBETCTBHM C IIYHKTOM 3 CBS3M
BBITOJIHSIOT MPOBEPKY THMA aTpuOyTa U, B ciydae MOAKIIOYeHHs K "Anpecy", B 3HaU€HHE MOMEIIACTCS
azipec CBA3H.

B tepmunax CBY, auHamuueckue cBs3u U KOHQUTYpaLusi JMHAMUKY SBISIOTCS OJHUM IPOLIECCOM, IS
onuvcaHus KOHQUTYpali KOTOPOTO MpeaycMaTrpuBaercs Bkiaaka "OOpabotka" BumkeToB (puc.3.7.a).
Bknagka comepxur TaOmuIly KOHQUIypalud CBOMCTB aTpuOyTOB BH/DKETa M TEKCT MHPOLEAYPHI
BBIYUCICHUSA BUXKCTA.
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Puc. 3.7.a Briragka "O6paboTka" cTpaHUIbl KOHPUTYPAIIUNA BHIKETA.

Kpome moneit koHpurypanun atpuOyToB B Ta0nuile MperycMaTpuBaeTcs koiioHka "OOpabotka", mis
M30UPATENHbHOTO HWCIOIB30BaHUSI aTPUOYTOB BHUKETOB B BBIYMCIUTEIBHON MpoIenype BUDKETa, H
kojoHkH "Kondurypanusa" u "KoHduryparmoHHslii mabimoH" a1 onucaHusi KOHQUTrypamiu cCBs3eil.

Kononka "Kondurypanus" mo3BosseT yka3zaTb TUI CBSI3U JUIS aTpuOyTa BUDKETA!
+ Ilocmosannas - BO BKIIaJKE CBsI3€i BUIDKETA MOSBIISAETCS MOJI€ yKa3aHUs IOCTOSHHOM, HAarpumep,
0c000ro 1BEeTa UM 3arojoBKa JUIs IMIa0JIOHHBIX KaJpOB;
+ BxooOnas ces3v - CBA3b ¢ AMHAMUKON TOJIBKO JJISl YTEHUS;
+  Buvixoonas ces3v - CBsI3b C JUHAMUKOM TOJIBKO JUIs 3aITUCH;
+ [llonnas céa3vb - NOJIHAA CBSI3b C JUHAMUKOW (YTEHHUE U 3aIKChH).

Kononka "Konourypaunonusiii mabiaoH" mNO3BOJIET OMMCATh TPYMINbl JUHAMHYECKHUX aTpUOYTOB.
Hanpumep, 310 Moryr ObITh pa3Hble Tunbl napamerpoB mnoxacucremsl "DAQ". Kpome Toro, mnpu
KOPPEKTHOM (POPMHUPOBAHUH STOTO TOJS paboTaeT MEXaHM3M aBTOMATHYECKOTO Ha3HAYECHHUS aTpUOYTOB
IpU yKa3aHMUM TOJBKO MmapaMerpa mnoacucremsl "DAQ", 4To ympomaer © yCKOpsieT Mpolecc
KOH(pUTYypanuu. 3HAYCHHUE 3TON KOJIOHKU uMeeT chneaytonmii popmar: <[lapamerp>|<UnenTuduxarop>,
rae:

« <[lapamemp> - rpymnna atpulyTa;

«  <Hoemmughuxamop> - uneHTuuUKaTop arpulOyTa, UMEHHO 3TO 3HAUYEHUE COINOCTABIISIETCA C
arpubyramu napamerpoB DAQ mpu aBTOMaTHUECKOM CBS3bIBAHMM IOCJE YyKa3aHWUs IPYIIOBOM
CBSI3H.

YcTaHoBKa cBsi3ell MOKET ObITh HECKOJIBKUX TUIIOB, KOTOPBIH OIpeaenseTcs npedukcom:
« val: - Tlpsmas 3arpy3ka 3Ha4deHUs 4epe3 MexaHu3M cBszedl. Hampumep, cBssp: "val:100"
3arpykaet B aTpuOyT BukeTa 3HadueHrne 100. YacTo ucmonb3yeTcs B cliydae OTCYTCTBUS KOHEUHOU
TOYKH CBSI3U C LEJIBIO IPSIMOM YCTaHOBKH 3HAYCHMUS.
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« prm: - CBs3p Ha aTpuOyT MapaMmeTpa WM MapaMeTp B IEJIOM, JUIsl TPYIMIbl aTpruOyToOB,
noacucremsl "Coop nanneix". Hampumep, cBs3b "prm:/LogicLev/experiment/Pi/var" ocymectsiser
JOCTYTI aTpuOyTa BUDKETA K aTpuOyTy mapameTtpa nojacuctemsl "COop maHHBIX".

« wdg: - CBsa3p Ha arpuOyT APYroro BHDKETa HWJIM BHJDKET B IIEJIOM ISl TPYIIIBI aTpuOyTOB.
Hampumep, cBs3p "wdg:/ses AGLKS/pg so/pg 1/pg ggraph/pg 1/a_bordColor" ocymiectBiser
JOCTYI aTpuOyTa OJHOTO BHJDKETa K aTpuOyTy apyroro. Ha maHHBII MOMEHT STOT THI CBSI3U HE
NpeJHA3HAYCH IS YCTAHOBKM II0JIb30BATENIEM BPYYHYIO, a YCTAHABJIMBACTCS aBTOMATHYCCKH B
pPEKUME TUHAMHYECKOTO CBSI3bIBAHMS!

O06paboTka cBsI3eit MPOUCXOAUT C IEPUOIUIHOCTHIO BRIYMCICHUS BUIKETA B TIOPSIKE:
+ llomyyeHne TaHHBIX BXOJIHBIX CBSI3EH.
+ BrpinonHeHue BBIYKMCICHUS CKPUITA.
« llepenaya 3HaYEHUI MO BBIXOIHBIM CBS35IM.

Ha puc. 3.7.b npencrasiena Bk/Iagka CBsi3eil ¢ IPYNIOBbIM Ha3HAYEHHEM aTpUOYyTOB MyTEM yKa3zaHUs
TOJILKO MapaMeTpa, a Ha puc. 3.7.c ¢ MHAUBHIyaTbHBIM Ha3HAYEHUEM aTpHOyTOB.

@aiin PepakTwpoBaHve Bug MNomolls

BB O0CO = ha&l'20 2R

[+] ——] -
3t ¢ o > BubnuomevHsil eudxem: El_Kran_Sh
L ¢ KpecT(oObEMHEIR)
CTpena ofpaTtHaA
Bl d | Bumker | ATpuByTel | CBA3W | OBpaboTka |

= CMrHanuaagma
+ Komnpeccop
— TMHME CBA3n
=! CTtpena obpaTHaA(ofbe {I‘Iapamem: [ vl
= TpyGa npAMan ropusoH"
— NuHeiika
El_Krest
~ Obpble
- Wkana
CTpena
(@] CurHanuIauma
=< ApMaTypa
—- KpaH waposbii
AGLES ||
OCHOBHLIE 3NEMEHTRI
4 TecToeaA
5 Original widget's library

MokasblBaTh aTpMEyYThE [

F

-

iz an

FlFoman]

Puc. 3.7.b Bknagka "Csizu" cTpaHuIlbl KOHPUTYpAIIMU BUDKETA C TPYIIIIOBBIM HAa3HAYCHUEM aTpUOyTOB
myTéM yKa3aHUs TOJIBKO MapaMeTpa.
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Puc. 3.7.c Bknagka "Casi3u" cTpaHuiibl KOHGUTypallMi BUDKETA ¢ MHAWBUIYaIbHBIM Ha3HAYEHUEM
aTpuOyTOB.
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[Tpu pa3memeHnn BHDKETA, COACPIKAIIETO KOHPUTYPAIMIO CBS3EH, B KOHTEHHED BUIKETOB BCE CBS3H
MCXOJHOTO BUJDKETA JOOABIISIFOTCS B CIIUCOK PE3YIbTUPYIOIINX CBSA3€H KOHTeHHEepa BUIkeTOB (puc. 3.7.d)
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Puc. 3.7.d Bknanka "Cssizu" cTpaHullbl KOH(QUTypaluu KOHTEHEpa BUKETOB, BKIIOYAIONIETO BHJIKETHI
CO CBSI3MHU.

W3 BBIIIECKA3aHHOTO BUIHO, YTO CBSI3W yCTAHABIMBAIOTCS IOJI30BATENIEM B Ipoliecce KOH(MUTYpaluu
uHTepdeiica. OmHako, I TPEAOCTABICHUS BO3MOXKHOCTH CO3JaHMS KaJpOB OOINEro Ha3HAYCHHS C
dbyHKIMEeN mpeaocTaBiIeHHs JeTATM3UPOBAHHBIX JAHHBIX PA3HBIX HCTOYHUKOB OJHOTO THMAa HEOOXOAMM
MEXaHHM3M JIMHAMUYECKOM YCTAaHOBKM CBsi3ei. Takod MeXaHM3M MNpPeayCMATPUBACTCS MOCPEACTBOM
3ape3epBUPOBAHHOTO KJIIOYEBOTO HAeHTHU(HUKATOpa "<page>" rpymibl aTpuOyTOB CBSA3EH Y KaJApOB OOIIETO
HA3HAYCHHS] U JTUHAMHYECKOE Ha3HAaueHHUe CBs3eil ¢ uaeHTH(UKaTopoMm "<page>" B mpolecce OTKPBITUS
KaJpa 0011ero Ha3HAYeHUs CUTHAJIOM OT JIPYroro BHJDKETA.

Paccmorpum mpumep, korma mmercss Kaap oOmiero HasHadeHus "[laHens KoHTpons rpadukom” u
MHOXecTBO "I'padukoB" Ha pa3HbIX Kaapax. "[laHens KOHTpoIS rpaduKoM" UMEET CBSI3U C IIa0JIOHAMHU:
+ tSek -> "<page>|tSek"
« tSize -> "<page>|tSize"
+ trcPer -> "<page>|trcPer"
+ valArch -> "<page>|valArch"

[Tpu sTom kaxasiii BUpKeT "I'paduk” nmeer arpulythr tSek, tSize, trcPer u valArch. B ciaydae BrzoBa
curHama OTKpbiTUs "Ilanenm koHTposs rpadukoMm" wu3 mroOoro Bumketa "['paduk" mpoucxoaut
cBs3piBaHMsA aTpuOyToB '"[laHenmun koHTpons rpadukoM" B COOTBETCTBUU aTpuOyTy, yKa3aHHOMY B
mabnone, ¢ arpubyrom Bumkera "I'padux". Kak pesynprar, Bce m3meHeHuss Ha "llanenm KoOHTpoiis
rpadukom" OyIyT OTpaskaThCs Ha TpaduKe MOCPEICTBOM CBS3H.

B cnywae nanmuus y Bumketa "I'paduk" BHEMIHUX CBsi3ei Ha mapameTpsl noacuctemsl "COop maHHBIX ",
cBs3u "[lanenu koHTpons rpadukom" OyayT ycTaHABIMBATHCS HA BHEUIHUM UCTOYHHK. Kpome 3Toro, ecnu
y "[Tanenu koHTpOJIS rpadukoM” OYIyT 3asBICHBI CBSI3M Ha OTCYTCTBYIOIINE HETIOCPEICTBEHHO Y BHJKETA
"I'padux" atpubyThl, TO OymeT MPOU3BOAUTCS TOWCK HA HAIWYUE TaKUX aTpUOyTOB Y BHEIIHETO
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HCTOYHHKA, IICPBOI'0 Ha KOTOpBIﬁ YCTAHOBJICHA IIpsAMasi CBA3b, BBIINOJHAA, TEM CaMbIM, OOIIOJIHCHHE

HENOCTAIOIINX CBA3EH.

JInst HAarssITHOTO M300paKEHUS 3TOTO MEXaHU3Ma MpuBeIeHa Tabnwuma 3.7.

Taoaunma 3.7. Mexanu3M JUHAMUYECKOU JIMHKOBKH.

AT1pubyts! "[lanenu KOHTpOJIS A ATpuOyTHI PesynbTHpyromas cBA3b Win
" TpUOYTHI
rpadukom" (1abiao0H " . BHEIITHETO 3HA4YEHUE CBS3YIOLIETOCS
o I'paduka " "
JTUHAMUAYECKON CBSI3M) [Tapametpa aTtpulyTa
tSek (<page>|tSek) tSek - "I'padux".tSek
tSize (<page>|tSize) tSize - "I'paduk".tSize
trcPer (<page>|trcPer) trcPer - "I'padux".trcPer
valArch (<page>|valArch) valArch - "I'padux".valArch
var (<page>|var) var var "[Tapametp".var
ed (<page>|ed) - ed "TTapamerp".ed
max (<page>|max) - - EVAL
min (<page>|min) - - EVAL
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3.8. [IpuMUTHBBI BUIAKETOB

JIro60i1 BHOBBH CO3/1aBaeMbIii BHIKET OCHOBBIBAETCS HA OJJHOM M3 HECKOJBKHX MPUMHUTHUBOB(KOHEYHBIH
AIIEMEHT BU3yalM3allud) NYTEM YCTAHOBKU POJCTBEHHOW CBA3M Kak MOpSMO Ha MPUMUTHB, TaK H
MIOCPEACTBOM HECKOJIBKMX IPOMEXYTOUYHBIX I10JIb30BATENbCKUX BUIKETOB. Kaxaplii U3 NPUMUTHBOB
COJIEP’)KUT MEXaHU3M (JIOTHKY) MOJENIN JaHHBIX. OK3eMIUIIp BHJDKETa XpaHUT 3HAYEHHs] CBOICTB
KOH(QUTypHUpOBaHUS IPUMHUTHBA CHEIMATIBHO IS ceOsl.

B 3amaum wHTepdelica BU3yanu3anuu BXOAWUT MOIACPKKA U paboTa ¢ MOJENBIO JaHHBIX MPUMHUTHBOB
BUKETOB. [IpUMUTHBBI BUAKETOB JOJDKHBI OBITH TIIATENBHO NMPOPA0OTaHbl U YHU(DUIIUPOBAHBI C LIEIbIO
OXBAaTHUTh KaK MOKHO 0OJIbIIIE BO3MOXKHOCTEH B KaK MOXKHO MEHBIIEM KOJIMYECTBE CJIa00 CBSI3aHHBIX JPYT C
JIPYTrOM IO Ha3HAYCHUIO IIPUMUTHUBOB.

B Tabnuue 3.8.a npuBeéH nepeueHb NPUMHUTUBOB BHJKETOB(0a30BBIX IJIEMEHTOB OTOOPAXKEHHUS).

Tab6umua 3.8.a. bubnuoreka NPUMUTUBOB BUIKETOB(0a30BBIX 3JIEMEHTOB OTOOPAKEHUS])
Id HaumeHnoBanue DyHKIHA

[TpUMHUTHB SIBIIIETCS OCHOBOM ISl OTPUCOBKH AJIEMEHTAPHBIX
rpadudeckux GUryp co BCeBO3MOXKHOM KOMOMHAIMEH X B OJHOM
obwekre. [IpenycMaTpuBaeTcs moanep:kka CIeayromx
AJIEMEHTapHbIX (uryp:

+ JIunHus.
DneMeHTapHbIe « Jyra.
rpadguieckue GUrypol « Kpusas 6e3be.

+ 3ayMBKa 3aMKHYTOTO IIPOCTPAHCTBA.
Jliist Bcex Guryp, comepiKaniuxcs B BUDKETE YCTaHABIIUBAIOTCS
€IMHbIE CBOWCTBA TOJIIMHBI, IBETA U T.J., HO 3TO HE UCKIIIOYAeT
BO3MOXXHOCTh YKa3aHUsI BBIIICTICPEINCICHHBIX aTPUOYTOB JIJIst
KaXI0U (GUTYPBI OTIIETBHO.

ElFigure

Bxirogaet noaepKKy cTaHAapTHBIX KOMIIOHEHTOB (DOPMBI:
+ PepaktupoBaHue CTpoKu.
+ PenmaktupoBanue Tekcra.
+  ®uaxok.

FormEl  |DnemeHThI (hOpMBI. - Knonxa.

+ Tlone BbIOOpa U3 criMcKa.

+  Cnucoxk.

+ Cnaiiznep.

+ Crpoka npOoKpyTKH.

DeMeHT TekcTa(MEeTKH). XapakTepus3yeTcsl TUIIOM pudTa, [IBETOM,

Text TexkcT o
OpI/IeHTaI_[I/IGI/I nu BI:Ip ABHHUBAHUCM.

DneMeHT 0TOOpa)KEHUS! PaCTPOBBIX U BEKTOPHBIX N300paxeHHI
pa3IuuHBIX (HOPMATOB, IPOUTPHIBAHUS AHUMHPOBAHHBIX

Media Menua M300paKeHHM, MPOUTPHIBAHUE ayIU0 (PPAarMEHTOB U MPOCMOTP BHJICO-
¢dbparmeHTOB. BO3MOKHO B HETO CTOUT BKJIIIOYUTH U MOIIEPKKY
OpenGL!

DIEMEHT TuarpaMMBbI ¢ TIOJICPKKON BO3MOKHOCTH OTOOPaKCHHS
HECKOJIbKMX IIOTOKOB TPEHAOB, YACTOTHOTI'O CIIEKTpA ... .

Diagram |[duarpamma

DJIEMEHT MPOTOKOJIa, BU3YATHU3aTOPa CUCTEMHBIX COOOIICHHI C

Protocol |IIpotoxon 9
MOJJICP’KKOM HECKOJIBKO PEKUMOB paOOTHI.

DnemeHT popMHUpOBaHUS OTUETOB, )KYPHAJIOB U JPYToit

Document |[JokymeHT
JIOKYMEHTAIIMX Ha OCHOBE JIOCTYIHBIX B CUCTEME JJAHHBIX.

ConepXUT MEXaHU3M Pa3MEIEHUsS APYTUX BUIKETOB C LENBIO
Box Konteitnep (bopMHpOBaHUs HOBBIX 00JIee CIIOKHBIX BUPKETOB U CTPAHMUIL
KOHEYHOU BU3yaIU3allHH.
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Id HaumenoBanue DyHKIHA
Oynkuus API HeBusyanbHblii Ha CTOPOHE UCTIOJIHEHUS BUKET, MO3BOJISFOLIUN
Function |00BeKTHOI MOIEIN BKJIFOYATh BBIYUCITUTEIbHBIC (PYHKIIUU 0OBEKTHOU MOJIEIH
OpenSCADA OpenSCADA B CBY.

Kaxxaplii mpUMHUTHB W BUKET BOOOIIE COACPXKHUT OOIMIMI HaOOp CBONCTB/aTpuOYTOB B COCTaBe,
npuBeZeHHOM B Tabmmie 3.8.b:

Ta6auna 3.8.b. O6muii Habop CBOWCTB/aTpUOYTOB B BUIDKETE

Id Nmn Ne 3Hauenune

Wnentudukatop snemeHTa. ATprOyT TOJIBKO IJI YTCHUS,

id Id - |IpU3BaHHBINA MPEIOCTaBUTH HHPOpManuio 00 uneHTuduKarope
JJIeMEHTA.

path Path _ (lytb BuKETa. ATPUOYT TONBKO [ YTEHHS U IPEIOCTABICHUS
uHpopMaIuu 00 pacIoyioKEeHUs AIEMEHTA.
[Tpenok wnu poauTens BUHKeTa. ATpUOYT TOJIBKO TS UTEHUS U

parent Parent - |mpenocTaBiieHUs] HHGOpMaIK 00 PaCHOI0KEHNUHN TIpeKa, OT
KOTOPOTO Hacjlel0BaH BUIKET.

root Root 1 WNnentudukatop BUKETa-IpUMHATHBA (0a30BOTO 3JIEMEHTA),
KOTOPBII JISKUT B OCHOBE 00pa3a BU3yalIM3allui BUIKETA.

name Name - |Wms snemenTa. MoaudunmpyemMoe uMs JIEMEHTA.

dser Description _ |Onucanue snementa. TekCTOBOE MOJIE IS IPUKPEIUIEHHUS K
BUJDKETY KPATKOTO OTIMCAHHUS.

en Enabled 5 CocrosiHue anemenTa - "BxiroueH". OTKIIFOUEHHBIN 2JIEMEHT HE
0TOOpaxaeTcs MPHU UCIIOTHCHUU.
Cocrosinue sneMeHTa - "AKTUBHBINA". AKTUBHBIN 3JI€MEHTHI

active Active 6 |MOXeT moJryyaTh (POKYyC MPHU UCIIOIHEHUH, a 3HAUUT MOIy4aTh
KJIaBUATYPHBIC U MHBIE COOBITUS C TIOCIEAYIONIeH UX 00paOOTKOM.

geomX Geometry:x 7 |T'eomeTpusi, kKoopauHaTa 'X' MOJTOKEHUS PJIEMEHTA.

geomY Geometry:y 8 |['eomeTpusi, KoOOpAWHATA 'y' TTOJOKEHUS AJIEMEHTA.

geomW Geometry:width | 9 |['eomeTpus, mupuHa 1eMeHTA.

geomH Geometry:height | 10 |T'eomeTpusi, BpICOTa IEMEHTA.

geomXsc Geometry:x scale | 13 |Macmtab 351eMeHTa 10 TOPU30HTAITH.

geomYsc Geometry:y scale | 14 |Macmtab 3yieMeHTa 10 BEpTUKAJIH.
I'eomeTpus, koopauHara 'z' (ypoBEHb) 3JIEMEHTa Ha CTPAHULIE.

geomZ Geometry:z 11 |Taxxe onpenensieT MOPSAIOK Tepeaaun HokKyca MEeKIy
AKTUBHBIMH 3JIEMEHTAMHU.

geomMargin  |Geometry:margin| 12 |['eomeTpusi, moss 3eMeHra.
TekcT KpaTKol MOMOIIY WU MOJCKA3KH 110 JaHHOMY JJIEMEHTY.

tipTool Tip:tool 15 |OGBIuHO peanu3yeTcs Kak BCIUIBIBAIOIIAS MTOICKA3Ka MPH
yIep>KaHUU Kypcopa MBIIINA HaJ 3JICMEHTOM.
TexcT nHpOPMAITH O COCTOSIHHH JIEMEHTA WM PYKOBOJCTBA K

tipStatus Tip:status 1 |\CHCTBUIO HaJl STEMEHTOM. OObBIYHO peanu3yercs B BUIE
COOOIIEHUs B CTPOKE CTaTyca MpH yJIepKaHUU Kypcopa MbIIIN
HaJI SJIEMEHTOM.
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1d Hmsa Ne 3Hauenune

Kongurypauusi cobCTBEHHOI0 KOHTEKCTHOI'O MEHIO AJIEMEHTA.
Kondurypauus 3anucsiBaeTcs B BUA€ CTPOK ITyHKTOB
KOHTEKCTHOTO MeHI0 (popmata: <MUms myHkTa>:<UnCoobITus>.
I'ne:
«  <Uwma nynkma> - VIMsl IyHKTa MEHIO.
« <UoCobwvimua> - UnenTudukatop coObITHS,
re"epupyemoro Bumpkety (usr <MnCoObiTus™>) npu
BbIOOpPE MTyHKTa MEHIO.

contextMenu |Context menu 17

ATpuOyT 7151 XpaHEeHUs clieHapus 00paboTKU COOBITHIA
HEINOCPEICTBEHHOTO YIIPABJICHHUS M10JIb30BATEIBCKUM

evProc Events process - |uaTepdeiicom. CrieHapuil IpecTaBiseT COO0M CITMCOK KOMaH I
uHTEpdeiicy BU3yaln3aluu, FTeHEPUPYEMbIX IPU MOCTYIUICHUH
coOpITus (aTpuOyT event).

,ZZonOﬂHumeﬂbeze ampu6ymbz ons J1eMeHmoe, nOMGLl/;éHHblx 6 NPOEeKm 6 poJju cCmpaHuybl.

pgOpen Page:open state | - |IIpusnak "Crpanuna otkpsira'.

pgNoOpenProc gff:égs open - |IIpu3Hak "McnonaHATH CTpaHUIly Ja)ke €CJIM OHa 3aKpbITa'.
pgOpenSrc Page:open source| 3 |IlonHblii agpec CTpaHUIbl, OTKPBIBIIEH JaHHYIO.

pgGrp Page:group 4 |['pynna cTpaHuiibl.

JlononHumenvHble ampubymuvl peircumMa UCNOIHEHUs.

CreunanbHbIi aTpuOyYT A cOopa COOBITHI BUIXKETA B CIIHUCKE,
pa3aesn€HHOM HOBOM CTpoKOMW. J[aHHBIM aTpuOyT 10CTynEH

event Event - |TompKkoO B ceaHce. JlocTyn kK aTpuOyTy 3alTUIEH peCypCcoM ¢
LEeNBI0 U30eKaHus MOTepH COOBITUI. ATpUOYT BCeraa JOCTYIEH B
CKPHUITE BUIXKETA.

load Load -1 |BuptyanbHast KOMaH/1a ITpYIIOBOI 3arpy3Ku JaHHBIX.

CrienanbHbIi aTpuOyT MHAMKAIUK (akTa moiaydeHus Gpokyca
AKTUBHBIM BUKeTOM. JlaHHBII aTpuOyT 1OCTYIEH TOJIBKO B

focus Focus -2
ceaHce. ATprOYT 3TOTO BHDKETA U BIIOKCHHBIX BUKETOB
JIOCTYTIEH B CKPHUIITE BUIKETA.
.. BupryansHslit aTpuOyT IpOBEPKH MPaB aKTHBHOTO TIOJIE30BATEIS
perm Permition -3 pTYy PHDYT HPOBEPIA TP

Ha IIPOCMOTP U KOHTPOJIb HaJl BUIKETOM.
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3.8.1. DanemenTapubie rpadpuveckue purypsl (ElFigure)

[TpuMHUTHUB SBISETCSI OCHOBOHM JUISI OTPHCOBKH AJIEMEHTAPHBIX TpaduiecKuX (UTyp CO BCEBO3MOKHOM
KOMOWHAIIMEH X B OTHOM OOBEKTE. Y UUTHIBAS NTUPOKHI CIIEKTP BCEBO3MOXKHBIX (PUTYDP, KOTOPBIE JOJIKEH
MO/JIEPKUBATh MPUMUTUB, U B TOXKE BpPEMs SIBIATHCA JOCTATOYHO MPOCTHIM B HCIIOJIB30BAHUU U, IO
BO3MOYKHOCTH, B PEaJIM3allMH, PEIICHO ObUIO OTPaHUYUThH MEepeyeHb 0a30BBIX (PUTYp, UCTIOIB3YEMbIX IS
MOCTPOCHUSI PE3YAbTUPYIOUINX Ipaduueckux OOBEKTOB N0 Takux (UTyp: JIUHUS, Ayra, KpuBas besbe u
3aJIMBKa 3aMKHYTBIX KOHTYpoB. OCHOBBIBAsICh YK€ Ha O3THUX 0a30BBIX (Hrypax, MOXKHO CTPOUTH
MPOU3BOJHBIE (DUTYPBI, KOMOMHHPYS 0a30BbIe. B paMkax MpUMHUTHBA CYIIECTBYET BO3MOKHOCTH 3aJaHUS
MPO3pavyHOCTH 1BeTa B auamno3oHe [0..255], rae '0' - monHas npo3pavyHoCTb.

[lepeueHp HOMOJHUTENBHBIX CBOMCTB/aTpUOYTOB JAHHOTO MPUMUTHBA NpUBEIEH B Tabuie 3.8.1.

Ta6uamnua 3.8.1. Habop gonmonHuTenbHbIX cBOMCTB/aTpuOyToB B mpuMmutuBe ElFigure

Id Nmsna Ne 3HayeHuHe
lineWdth |Line:width 20 [upuna nuHUH.
et nmuuuu.(ITpo3pavyHocTh 11BETa 3a/1a€TCS CAEAYIOIINM
lineClr Line:color 21 cnocobom: red-127 | #f0000-127, rae "127" u ectb 3HaUCHUE
IIPO3PAYHOCTH. )
lineStyle |Line:style 22 Cruib TuHUM (CIUIOUIHAS, TYHKTUD, TOUEUHAS).
bordWdth Borderwidth 23 upuna 6oparopa nuaun. Hysnesas mupuHa yka3plBaeT Ha

OTCYTCTBHE OOpaIOpa.
bordClr  |Border:color 24 [{BeT Gopropa.

fillColor |Fill:color 25 LIBet 3amuBKH.
filllmg  |Fill:image 26 N300pakeHne 3aI1BKH.
. Orientation
orient angle 28 Y01 MIOBOPOTa COAEPKIUMOTO BUKETA.

Crnucok rpaduveckux MpUMHUTHUBOB B (hopmare:

+ Jlunusa. @opwma 3anucu B ciiucke: <line:pl | (x | y):p2 | (x |
v):[width | w{n}]:[color | c{n}]:[border width | w{n}]:
[border color | c{n}]:[line style | s{n}]>

.« Iyra. ®opma 3anmcu B ciiucke: <arc:pl | (x | y):p2 | (x |
Y):p3 | (x| y):p4 | (x|y):p5 | (x| y):[width | wi{n}]:[color |
cin}]:[border width | w{n}]:[border color | c{n}]:
[line_style | s{n}/>

O
p4
ellLst Element's list 27
p5
| O
p3 P2
opl

- Kpusas be3se. ®opma 3amucu B ciucke: <bezier:pl | (x |
Y):p2 | (x| y):p3 | (x|y):p4| (x| y):[width | w{n}]:[color |
cin}]:[border width | w{n}]:[border color | c{n}]:
[line_style | s{n}]>

- 3amuBka. ®opma 3anucu B criucke: <fill:pl | (x | y),p2 | (x |
V),..opn | (x| y):[fillClr | c{n}]:[filllmg | i{n}]>

Moaynb nogcuctemsl “lNonb3oBaTensckne nHtepdgencel” <VCAENngine> 389



d |

Nmsa

Ne

‘ 3HaueHue

Ampubymul 011 Kadxcoou mouku u3 cnucka epaguueckux gueyp ellst

p{n}x Point {n}:x | 30+n*6 |Koopaunara 'x' Touku {n}.
p{n}y Point {n}:y |30+n*6+1 |Koopaunara'y' Touku {n}.
w{n} Width {n} |30+n*6+2 |Ilupuna {n}.

c{n} Color {n} 30+n*6+3 |LIBer {n}.

i{n} Image {n} |30+n*6+4 M300paxenue {n}.

s{n} Style {n} 30+n*6+5 |Ctuib {n}.
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3.8.2. Daementnl popmbl (FormEl)

[TpuMuTHB, peIHA3HAYEHHBIN [ MPEIOCTABICHUS CTAaHAAPTHBIX JIEMEHTOB (POPMBI B pacropsiKeHne
nosp3oBarens. OOmui nepeyeHb aTpuOyTOB 3aBUCUT OT THMA 3jeMeHTa. llepedeHb NOMOIHUTEIbHBIX
CBOMCTB/aTpUOYTOB JAHHOTO MPUMUTHBA MTpUBEIEH B Tabmuie 3.8.2.

Taoauua 3.8.2. Habop A0NOTHUTENBHBIX CBOHCTB/aTprOyTOB B puMuTHBE FormEl

Id HNmn Ne 3HaueHuHe
Tun sanementa (Ctpoka pegaktupoBanust; Penaktop Texcra; daaxoxk;
Element N
elType e 20 |Knomka; Beibop u3 cnucka; Crnincok; Cnaitnep; [lonoca nmpokpytku). Ot
yP €ro 3HAYCHUS 3aBUCUT MEPEUYCHB JOMOTHUTEIBHBIX aTpUOyTOB.
Cmpoka pedakmuposanusi:
value Value 21  |Coaep:kuMoe CTPOKH.
. . Bun ctpokn krupoBanus (Tekct; Kom KC; ;
view View 2 1l CTPOKH peIaKTUPOBA (Texct; Kombo60xkc; Iemnoe;

BemectBennoe; Bpems; [lata; [lata u Bpems).

Kondurypauus crpoxu. @opmart 3Ha4€HUS JAHHOTO MOJIS JUIS
Pa3IMYHBIX BUIOB CTPOKH:

Texcm - yka3piBaeTcs madiioH BBojia B popmate ombanoreku QT.

Kombo60kc - cOnepXUT CIUCOK 3HAYCHUH peAaKTUPYEMOTO
KOMOOOOKca.

L]enoe - conepxuT KOH(PUTYPALUIO TIOJISI BBOAA LEJIOUNCIEHHOTO
npenacrasieHus B popmare: <Muaumym>:<Makcumym>:<Illar
n3meneHusi>:<IIpepuxc>:<Cypduxc>.

Bewecmeennoe - cOIEpKUT KOH(PUTYPAIUIO TTOJIS BBO/IA
BEIIECTBEHHOT'0 IIPe/ICTaBlIeHus B (hopmare:
<Munumym>:<Makcumym>:<Illar
usMeHeHus>:<IIpepukc>:<Cypdpurc>:<Uucs0 3HaKoOB nmocje
3anAToN>.

Bpems, /lama, [lama u épems - POpMUPOBATH ATy IO IIA0JIOHY C
napaMeTpamu:

d - Homep nus (1-31);

dd - vomep nmus (01-31);

ddd - cokpaménnoe HaumenoBanue a4 ("Mon" ... "Sun");
dddd - nomnoe HanmenoBanue aas ("Monday" ... "Sunday");
M - HOMEp Mecsima (1-12);

MM - Homep Mecsua (01-12);

MMM - cokpaménnoe ums mecsna ("Jan" ... "Dec");
MMMM - nonxoe ums Mecsita ("January” ... "December");
Yy - mocienHue a8e mudpsl roaa;

YYYY - IO/ TOJTHOCThIO;

h - gac (0-23);

hh - gac (00-23);

m - MuHyTHI (0-59);

mm - MunyThsI (00-59);

s - cekyHzsl (0-59);

ss - cexyHbl (00-59);

AP,ap - orobpaxxate AM/PM unu am/pm.

cfg Config 23

HIpudt Texcra B monHoit 3ammcu {<Family> <Size> <Bold> <Italic>

font Font 25 Underline> <Strikeout>1.

Peoaxmop mexcma:

value Value 21  |Comepxumoe peaaKTopa.

wordWrap |Word wrap| 22 |ABTOMAaTHYECKHI MEPEHOC TEKCTA MO CIIOBAM.

HIpudt Texcra B nonnoit 3anucu {<Family> <Size> <Bold> <Italic>

font Font 25 <Underline> <Strikeout>'.
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Id Nmsa ‘ Ne ‘ 3HaveHHne
Dnadicox:
name Name 26  |Umsa/metka draxka.
value Value 21 |3HadeHue Quaxka.
font Font 25 Mpudt TEKCTa B 1"[OJ'IHOI71 3anucu {<Family> <Size> <Bold> <Italic>
<Underline> <Strikeout>}.
Knonka:
name Name 26 WM, Haamuch Ha KHOIIKE.
value Value 21  |3navenwue s GUKCUPOBAHHOW KHOIIKH.
img Image 22  |M300pakeHHe Ha KHOIKE.
color Color 23 |lIBeT KHOMKHU.
colorText |Color:text | 27 |LIBer Tekcra.
checkable |Checkable | 24  IIpu3Hak ¢pyHKIIMOHUPOBAHMS KaK (PMKCHPOBAHHAS KHOTIKA.
font Font 75 Hlpudr TeKCTa B ITIOJIHOI‘/JI 3armucu {<Family> <Size> <Bold> <Italic>
<Underline> <Strikeout>}.
Buwibop uz cnucka:
value Value 21 |Tekymiee 3HauU€HUE CIMCKA.
items Items 22 |IlepedeHb 37EMEHTOB CIHCKA.
font Font 75 E{}Dfd%fffé{f?sz?fgﬁz }S.anncn {<Family> <Size> <Bold> <Italic>
Cnucox:
value Value 21 |BriOpaHHOE 3HAUYEHUE CIUCKA.
items Items 22 |IlepedeHb 3JIEMEHTOB CIIUCKA.
font Font 25 Mpudt TEKCTA B 1.'IOJ'IHOI\/'I 3anucu {<Family> <Size> <Bold> <Italic>
<Underline> <Strikeout>}.
Crnatidep u nonoca npoKpymku.:
value Value 21  |[lonoxenue ciaiiepa.
Kondurypamus cnaitnepa B popmare:
<VertOrient>:<Min>:<Max>:<SinglStep>:<PageStep>. I ne:
« VertOrient - npu3HaKk BEpTUKAIbHON OpUEHTALIUH, 10
ofg Config 2 YMOJTIAHHIO OPHEHTAIHs ropH?OHTanLHa;I;
«  Min - MUHUMAJIbHOE 3HAYCHHUE;
«  Max - MakcUMaIbHOE 3HAYCHHE,
- SinglStep - pazmMep 0JUHOYHOTO II1ara;
+ PageStep - pa3mep CTpaHUYHOTO IIIATA.
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3.8.3. Daement Tekcra (Text)

JlaHHBI TPUMUTUB NpeAHA3HA4YEH AJI1 BBIBOJA IPOCTOTO TEKCTAa, MCIIOJIB3YEMOI'O B POJIM METOK U
pa3nuuHbix noanucedl. C 1enbl0 MPOCTOr0 CO3JaHMSI YacThIX JEKOPATUBHBIX OQOPMIICHUNA NPUMHUTHB
JIOJDKEH TOJIepKUBaTh 00BOJ TeKcTa pamMkoil. IlepedeHp NOMOTHUTENbHBIX CBOMCTB/aTpUOYTOB TaHHOTO

NPUMUTHBA NIpUBEAEH B Tabauue 3.8.3.

Ta6auna 3.8.3. Habop 10MOTHUTENBHBIX CBOHCTB/aTpuOyTOB B MpuMuTHBE Text

Id Nma Ne 3HayeHHe
backColor Background:c 20 DOHOBEII LIBET.
olor
backlmg Background:i 21 doHOBOE N300paKECHHE.
mage
bordWidth |Border:width 22 [upuna 6oparopa.
bordColor Border:color 23 [[BeT 6opatopa.
. Cruie 6opatopa
bordStyle |Border:style 24 (None;Dotted;Dashed;Solid;Double;Groove;Ridge;Inset;Outset).
HIpugrt Tekcra B monHoi 3anucu {<Family> <Size> <Bold>
font Font 2 <Italic> <Underline> <Strikeout>}.
color Color 26 [IBeT TekcTa.
. Orientation
orient angle 27 OpueHTanus TeKCTa, MOBOPOT Ha YroJl.
wordWrap ‘Word wrap 28 ABTOMAaTUYECKUH MTEPEHOC TEKCTA MO CIOBAM.
BripaBauBanue tekcta (BBepxy cneBa; Beepxy cnpasa; Beepxy
alignment |Alignment 29 I10 LIEHTPY; BBepx.y 10 IIUPUHE; BHI/I3'y cieBa; Bausy cn'paBa;
Buusy no uentpy; Buusy no mupune; [1o nentpy ciesa; [1o
ueHtpy cnpana; I[lo cepeaune; [1o neHTpy no mupuHe).
text Text 30 3HavYeHHE TEKCTOBOTO MOJISI.
numbArg Arguments 40 KonuyecTBo aprymeHToB.
number
Ampubymul apeymenmos
Argument %
arg{x}val Ix]-value 50+10*x |3HavyeHue aprymeHra
Argument * .n non non oo
arg{x}tp (x}:type 50+10*x+1 |Tum aprymenra: "Integer", "Real", "String
Kondurypauus aprymenTa:
Aroument « cmpoka : [len] - mupuHa CTpOKH;
arg{x}cfg g. 50+10%x+2 seujecmeennoe: [wdth];[form];[prec] - mupuna
{x}:config 1!
3Ha4yeHus1, popma 3Havenus ('g','f');
yenoe: [len] - mupuHa 3HAYEHUS.
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3.8.4. JiemenT oToOpaxkenusi meaua-marepuasion (Media)

JIaHHBI NPUMWTHUB NPEIHA3HAYCH JUIS IPOUTPBIBAHMS PA3JIMUHBIX MEIHMA-MaTepUaOB, HayuHas OT
HpOCTBIX I/I306pa)KeHI/II\/’I U 3aKaH4YHuBasl ITIOJJTHOIICHHBIMU aygmo U BHIACO ITIOTOKaAMH. Y'-II/ITI)IBaSI
MHOT000Pa3HOCTh CITOCOOOB M OMOIMOTEK MPOUTPHIBAHUS MOJHOIICHHBIX ayJAHO U BHIEO MOTOKOB, a TAKKE
JIOCTaTOYHO CEPBE3HYIO TPYAOEMKOCTh MO MUMIUIMMHUHTAIMU BCEX ITUX MEXAHW3MOB B JaHHBIA BHJIKET,
perieHo ObUIO Ha MEPBOHAYAIBLHOM JTalle Peain30BaTh TOJBKO PadOTy C M300PKEHUSIMH M TPOCTHIMHU
AHMMAalMOHHBIMU (opMaTamMu M300paXeHUH u BUAeo. llepedeHb MOMOTHUTEIBHBIX CBOWCTB/aTprOyTOB
JTAHHOTO TTPUMUTHBA MTPUBEIEH B Tabwie 3.8.4.

Taoauua 3.8.4. HaGop nonoaHUTENbHBIX CBOMCTB/aTprOyTOB B npuMuTHBE Media

Id Nmsa Ne 3HaueHnune

backColor  |Background:color 20 DOHOBBI IIBET.

backlmg Background:image 21 ®doHOBOE N300paKCHHE.

bordWidth |Border:width 22 [MIupuna 6oparopa.

bordColor  |Border:color 23 [IBet Goparopa.
Crtunp 6oparopa

bordStyle Border:style 24 (None;Dotted;Dashed;Solid;Double;Groove;Ridge;Inset;O
utset).

src Source 25 HcToynuk Meana-naHHbIX.

fit Fit to widget size 2% HpI/IBHaK""COFJ'IaCOBaTL COJIEP’KUMOE C pa3MepoOM
BHUKETa".

type Type 27 Tun meaua (Image;Movie).

areas Map areas 28 KonnyecTBO akTUBHBIX 00JIacTEH.

Ampubdbymul eudeopoauxa (Movie)

CKOpOCTh TPOUTPHIBAHMUS, B TIPOLIEHTAX OT OPUTHHATIBLHOMN

speed Play speed 29 ckopoctu. Ecnu 3Hauenue menbiie 1%, To npourpbiBaHue
MpeKpaIaeTcs.

Axmuenvie obnacmu

area{x}shp |Area {x}:shape 40+3*x  |Bua oomactu (Rect;Poly;Circle).

oo L s AP oA ctacl, e

area{x}title |Area {x}:title 40+3*x+2 |3arojaoBok o0JacTH.
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3.8.5. DaemenT nocrpoenusi amarpamMmm/TpenaoB (Diagram)

JlaHHBII TPUMUTHUB MpEeIHA3HAYEH JJIS TOCTPOCHUS PA3IMUHBIX IUarpaMM, BKIIIOYasl U rpadpuKu/TpeH bl
0TOOpaKeHHsI TEKYILEro Mpoliecca U apXUBHBIX JaHHbIX. Ha JaHHBII MOMEHT peanu30BaHbI CIEAYIOIINe
THUIIBI IUArpaMM:

« '"I'padux" - MO3BOJIIET CTPOUTH OJAHOMEPHBIE TPAadUKU W3 3HAYCHHN ITapaMeTPOB IOJICHUCTEMBI
"COop naHHBIX" MO BPEMEHH, a TaKKe MPSIMOE HUCIIOJIb30BAHNE APXUBHBIX JAHHBIX JJISl IOCTPOCHHUS
rpacdukoB. TlogaepuBaeTcsi peKUM OTCICKHUBAHUSA KAaK TEKYIIMX 3HAYCHUW, TaK W 3HAYCHHUU TIO
apxuBy. [loanepxuBaercs TakKe BO3MOKHOCTb IOCTPOCHHS TpapuKOB MapaMeTpOB, HE UMEIOIINX
apXxuBa 3HAYCHUH.

« "CpekTp" - CTPOUT YAaCTOTHBIM CIIEKTp U3 3HAYEHHH napameTpoB mnojcucteMsl "COop AaHHBIX".
OKHO TaHHBIX YaCTOTHOTO CIEKTpa (popMHpyeTcs, UCXOAd U3 pa3Mepa BUIKETa 10 TOPU3OHTAIU B
MUKCeIax U IOCTYIHBIX JaHHBIX ITapaMeTPOB, HAJOKEHHBIX HA CETKY TOPU30HTAIBHOIO pazMepa. B
CBS3U C OTUM MHHHMaJIbHAs YacToTa oOmpenessercs 3HaueHueM aTtpuOyra tSize (1/tSize), a
MaKCHUMaJlbHasi 4acTOTa BBIACISAEMBIX YacTOT OMNpEAENsSeTCs IMOJOBHHHOM WIMPUHON Tpaduka B
MUKCEJIaX YMHOXXEHHOM Ha MUHUMaNbHYI dactoTy ( width/(2*tSize) ). IlogmepxuBaercs
BO3MOKHOCTh (JOPMHUPOBAHUS CIIEKTPA B PEKUME CIEHKECHHUS.

[Tporecc mocTymna K apXWBHBIM JaHHBIM ONTHMU3UPOBAH ITyTEM BEICHUS MPOMEKyTOUHOTO Oydepa mms
OTOOpakeHHs, a TaKkKe YNAaKOBKM TpaduKa MaHHBIX NpH 3ampoce. [lepedyeHb JTOTMOIHHUTENBHBIX
CBOWCTB/aTpUOYTOB JAHHOTO MPUMUTHBA MpHUBEIEH B Tabmuie 3.8.5.

Ta6auna 3.8.5. Habop 10MOTHUTENBHBIX CBOMCTB/aTpuOYTOB B MpuMUTHBE Diagram

Id Nma Ne 3HayeHue
backColor Background:color 20 DoHOBBIIT BET.
backlmg Background:image 21 DOoHOBOE M300paXKEHHE.
bordWidth Border:width 22 [Hupuna 6oparopa.
bordColor Border:color 23 L{BeT 6opatopa.
Cruub 60paropa
bordStyle Border:style 24 (None;Dotted;Dashed;Solid;Double;Groove;Ridge;Inset
;Outset).
trcPer Tracing period (s) 25 Pexxum 1 nepuoAMYHOCTh CIIEKEHHUS.
type Type 26 Tun muarpammer: "Trend", "Crekrp".
Ampubymuvl mpenoa/epaghuxa (Trend)
tSek Time:sek 27 Tekymiee Bpemsi, CEKyH/.
tUSek Time:usek 28 Teky1ee Bpemsi, MUKPOCEKYH/IbI.
tSize Size, sek 29 Pa3smep Tpenaa, cekyHbl.
curSek Cursor:sek 30 [TonoxeHnue Kypcopa, CeKyH/IbI.
curUSek Cursor:usek 31 [Tonoxenue Kypcopa, MUKPOCEKYH/IBI.
curColor Cursor:color 32 LIBeT kypcopa.
sclColor Scale:color 33 L{BeT mKasbl/pemeTKy.
. Pexxum ropusonTanbHON mkansl/pemerku: "No draw",
sclHor Scale:horizontal 34 "Grid;Marﬁ)(ers” n "Grid and marlfers”.
PexxuMm BepTuKalibHOM mIKaibl/pemerku: "No draw",
sclVer Scale:vertical 35 "Grid", "Markers", "Grid and markers", "Grid (log)",
"Marker (log)", "Grid and markers (log)".
sclVerScl (S(gilewertlcal scale 40 BepTukanbhblit Maciitad rpaduka B IpoleHTax.
sclVerSclOft ngas leet:\(zoeA)r‘)ucal scale 41 CwMmeleHre BepTUKaIbHOrO MalTada B IpOLEHTAX.
sclMarkColor |Scale:Markers:color 36 [{BeT MapKepoB IIKaJIbl/PELIETKH.
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Id Nmsa Ne 3HaveHune
[MpudT Mapkepos mkasnbl/pemerku B Bujae {<Family>

scIMarkFont | Scale:Markers:font 37 <Size> <Bold> <Italic> <Underline> <Strikeout>}.
valArch Value archivator 38 ApXHBaTOp apXHBOB MTAPAMETPOB.
parNum Parameters number 39 i(l;);I/;eCTBo apameTpoB, 0TOOPAKAEMBIX HA OJTHOM

Huousuovanvuvie ampubymol napamempos mpenoa/2papuxa
Parametr {X} [Tonuelit agpec k napamerpy {X} Wi apxuBy

k
prm{Xjaddr :address SOHI0%{XS 3HAYEHUI.
71 *
prm{X}bordL ggi?lre:l}?f(r)viz(r} View 50+1+01 Xi HwoxHsis rpanuiia 3HaueHuit mapamerpa {X}.
71 k
prm{X}bordU ﬁgizgigr{)é} View 50+£_02 X BepxHsist rpanuiia 3HaueHui mapamerpa {X}.
3
prm{X}color |Parametr {X} :color 50+£_(; X [Bet oToOpaxenus TpeHaa napamerpa {X}.
*
prm{X}val Pva;;ll neletr X 50+1+(11 X 3naueHue mapamerpa {X} 1moa Kypcopom.
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3.8.6. DiieMeHT MOCTPOEHUsI IPOTOKOJIOB, HA OCHOBe apxXuBOB coo0uenuii (Protocol)

JlaHHBIE TPUMHUTHB TPEJHA3HAYECH JJIs BU3YyaIM3allMM JAaHHBIX apXuBa COOOMIECHWH MyTEM
dbopMHpOBaHUS TIPOTOKOJIOB C PA3IUYHBIMH CHOCOOAMH BU3yalIHM3allid, HAYWHAsg OT CTaTHYECKOTO
CKaHUPYIOIIETO MPOCMOTpAa W 3aKaHYMBas TUHAMHYECKHM OTCJICKHUBAHHUEM MPOTOKOJA COOOIIEHUS.
[lepevyeHb JONOTHUTENBHBIX CBOMCTB/aTpHOYTOB TaHHOTO IPUMHUTHBA PUBEAEH B Tabmie 3.8.6.

Ta6auna 3.8.6. Habop 10MOTHUTENBHBIX CBOMCTB/aTpHOYTOB B MpuMHUTHBE Protocol

Id Nmsna Ne 3Hauenune
backColor Background:color 20 @DOHOBBII 1IBET.
backlmg Background:image 21 ®doHOBOE M300paKEHHE.
oot [Font 2 i Undetines Stikeout}
headVis  Header visible 23 3aro10BOK TaOIUIIBI BUIUM WIH HET.
time Time, sek 24 Tekyiiee BpeMs, CEKyH/I.
tSize Size, sek 25 Pa3mep 3amnpoca, ceKyHbI.
trcPer Tracing period (s) 26 Pexxum 1 nepuoAMYHOCTh CIIEKEHHUS.
arch Archival 27 ApXuBaTop apxuBa COOOIICHHI.
tmpl Template 28 [[TabnoH 3ampoca B apxuBe.
lev Level 29 YpOBEeHb COOOIICHHUH.

[opsinok orodpaxenus ("Ilo Bpemenn", "Ilo yposHio", "[1o
30 kareropun", "Ilo coobmenuto", "ITo Bpemenu (o6paTHo)",
"TTo ypoBHio (o6patHO)", "ITo kareropuu (obparno)", "Ilo
coo0rmieHuto (0bpatHo)").

col View columns 31 OTtobOpaxaeMble KOJIOHKH.

viewOrd View order

itProp Item's properties 32 KonnuecTBo CBOWCTB 2JIEMEHTOB.

Hnousuodyanvrvle ampubymoi c8ouicme 21emMennmos

Kpurepuii: ypoBenb snementa {X}. boyee uimu paBHO

it{X}lev Item {X}:level 40+5*{X}
YKa3aHHOMY.

Kpurepwuii: mabnon kareropuu sneMenTa {X}. Bxmtouas
crenuagbHble CUMBOJIBI '*' 1 '?'.

it{X}fnt Item {X}:font 42+5*{X} Ilpudt snementa {X}.
it{X}color Item {X}:color 43+5*{X} llBer anmemenTa {X}.

it{X}tmpl Item {X}:template 41+5*{X}
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3.8.7. dnemenT popmupoBaHus 0oT4ETHOM HoKyMeHTanuu (Document)

[TpumMuTHB mpenHazHaueH isi (GOPMHUPOBAHMUSA OTUYETHOM, OMEpAaTMBHOM M WMHOW JOKYMEHTAllMM Ha
OCHOBE II1a0JOHOB JOKyMeHTOB. [lepedeHb IOMONHUTENBHBIX CBOWCTB/aTpHUOYTOB JAHHOTO MPUMHUTHBA
npuBeaEH B Tabnuue 3.8.7.

Taoauna 3.8.7. Habop nonogHUTENbHBIX CBOWCTB/aTprOyTOB B mpuMuTHBE Document

Id Ams Ne 3HaveHne
style |CSS 20 |Crtuns goxymenta (CSS).
tmpl  |[Template 21 | XHTML ucxoaHslii m1abioH TOKYMEHTA.
doc Document 22 |IlceBno-BUPTyalbHBINA aTPHOYT TEKYLIETO (BEIOPAHHOTO) TOKYMEHTA.
font  |Font 2% ba3zoBsriii mpudt TekcTa 1oKkymMeHTa B mostHoU 3anucu {<Family> <Size>

<Bold> <Italic> <Underline> <Strikeout>}.
bTime |Time:begin 24 |Bpems Hayana IOKyMEHTa, CEKYHI.

time |Time:current | 23 |Bpewms reHepanuu J0KyMEHTa, CEKYHI.

n Archive size 25 |KonudecTBO JOKYMEHTOB WJIM ITyOMHA apXHBa.

Ampubymul 6KIH0UEHO20 PEHCUMA APXUBUPOBAHUSL

[To3umus Tekyuiero JOKyMeHTa B apxuBe. 3anuch 3HaueHus <0
IIPOU3BOAUT APXUBALIMIO TEKYILETO JOKYMEHTA.

aCur |Cursor:archive| -

Tekymuii BU3yaau3upyemblil JOKYMEHT apXuBa. 3aruch 3HaUeHus -1 -

vCur |Cursor:view -
BBIOOD CJICTYIOIIETO IOKYMEHTA, -2 - BBIOOP MPEABIAYIIETrO JOKYMEHTA.

Ampubymuol apxuea

doc{X} ‘Document {X} ‘ - ‘ApXI/IBHbe/'I nokymeHt X (0...(n-1))

Bo3moxxknoctu nmpumutusa "JlokyMmeHT'":
« I'mbkoe (opMupoBaHHS CTPYKTYpHl TOKYMEHTa Ha OCHOBE SI3bIKa THUIEPTEKCTOBON pPa3METKH.
OTO NpPeNoCTaBUT MONIEPKKY IIMPOKUX BO3MOXKHOCTEH (OpPMATUPOBAHHUS JOKYMEHTOB C
nocienyomueil peanuzanuein 00EpTku rpapuueckoro naTepdeiica GopMupoBaHHUs JOKYMEHTA.
«  ®opMupoBaHHS JOKYMEHTOB IO KOMaH/Ie I 10 TUIaHY B apXHB C MOCIEIYIOIIUM MTPOCMOTPOM
apxuBa.
- @opMupoBaHHE TOKYMEHTa B PEKHME PEATbHOTO BPEMEHH ITOJHOCTHIO IMHAMUYECKH W Ha
OCHOBE apXUBOB 3a yKa3aHHOE BpeMsl.
- Hcnonb3oBaHue aTpuOyTOB BUDKETA JUIA NIEpead 3HAUCHUH U aIpecOB HAa apXUBBI B JOKYMEHT.
[To3BomsieT UCnoab30BaTh BUIKET JOKYMEHTA Kak M1a0JIOH A7 GOPMHUPOBAHUS OTUETOB € IPYTUMHU
BXOJIHBIMH JJAaHHBIMH.

B ocnoBe moboro pokymenta sexut XHTML-ma6non. XHTML-mabnaon sto ter "body", WEB-
CTpaHMIlbl, coaepxamuil cratuky nokymeHta B ctanaapre XHTML 1.0 u s1eMeHTbl MCHOJHSAEMBIX
MHCTPYKIIMH Ha OJHOM U3 SI3BIKOB MOJb30BaTenbckoro mporpammupoBanus OpenSCADA B Buge <?dp
<procedure> ?>. Pe3ynbTupyromnuii 1TokyMeHT GpopMupyeTcst MyTéM HCIIOJTHEHHS MPOICAYP U BCTABKH UX
pe3ynbTaTa B JOKYMEHT.

HcTouyHNKOM 3HaUY€HUN MCTONMHIEMbIX UHCTPYKLUUN SBISIOTCS aTpUOYThl BUJKETAa 3TOrO MPUMUTHUBA, a
TaKXKe BCE MEXAaHU3MBI SI3bIKOB MOJIb30BaTelbckoro nporpammupoBanust OpenSCADA. ATpulbyTsl MOryT
NOOABIIATECS TIOJIB30BATEIIEM W JIMHKOBATHCS Ha pealbHbIe aTpHOyTHl MapaMeTPOB WIIH-KE SBISTHCS
aBTOHOMHBIMH, 3HA4Y€HHUs KOTOpPHIX OyayT QopMupoBaThcsi B CKpunre Bumkera. B ciyuae co
CJIIMHKOBAHHBIMH aTpUOyTaMH MOT'YT U3BJIEKAThCSl 3HAUEHMsI U3 UCTOPUU, apXUBa.

Ha puc. 3.8.7.a m3o0paxena cTpykTypHas cxema Bumkera npumutuba "Jlokyment". CorimacHo 3Toi
ctpykrype "Hokyment" copepxxut: XHTML-1mabmnoH, pe3ynbTupyromue J0KyMEHThl U CKPUIT 00paboTKH
JaHHbIX. VICTOUHMKOM JaHHBIX ISl CKPUIITa U PE3YJIbTUPYIOLIMX JOKYMEHTOB SIBJISIOTCS aTpUOYTHI
BUJDKETA.
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- 2
Arpubyt | Cxkpunm eudxema:
prml _val : — .
pronl_ed | Prm3_cle=prm2_val"3.14;
prmd_nm | Prmd_cle=prmd_val*3.14;
prm2_val |prm5_cle=prm&_val*3.14;
prm2_ed
pm2_nm | [IJa6rnoH QoKyMeHma.

prm3_val | oy ody docProclang="JavalikeCalc JavaScript'=<table=

p;mﬁ—ﬁg <tr=<td=LLng p<itd> <td>3Hauenne=itd=</tr=
P Acl =tr=<td==?dp r=prm1_nm ?=<Md=<td==7dp r=prm1_val ?==/td==/r=
E;mﬁ—ﬁ; =tr=<td==7dp r=prm2_nm ?=</td=<td==2dp r=prm2_val ?=</td=</tr=

=tr==td==%dp =prma_nm ?==/td==td=="dp r=prm3_val ?==/td==ftr=

prma_cle =jtable==/hody=
prmé_val

prmy _val

prmaval | LJOKYMeHm.

prné_val | <body=<table=

pre1 0_val | =tr==td=[Und p=td= =td=3HaueHne=td==/{r=
prrndd_val | str==<td=PIRC21 =/td==td=23.45=/td=</tr=
proml 2_val | <tr==td=TIRCS=/td=<td=70. 23</td==ftr=
prenl 3_val | =tr==td=Fl45=fd=>=td=34 65=d=>=/tr=

prml 4_val | =itable=</body=

prrl &_val po

) lMpumumue 'ﬂaxymeum}

Puc.3.8.7.a CtpykTypHas cxema npumutusa "JlokymeHnt".

[IpenycmarpuBaercss paboTa BHIKETa B JABYX pexumax: JuHamuueckuit u ApxuBHbIA. OTinyue
apXMBHOTO PEXHMMa 3aKJIIOYAeTCs B HAIMYMM apXUBa YKAa3aHHOM IIyOMHBI M aTpUOYTOB MO3BOJISIOLIMX
YIPABJIATH IPOLECCOM aPXUBUPOBAHUS U IPOCMOTPA YKA3aHHOT'O JTOKYMEHTA B apXUBE.

['enepanust JOKyMeHTa BcCerja IMPOU3BOAMUTCS B MOMEHT YCTaHOBKM aTpuOyTra BpeMeHu <time>
OTHOCUTEIIFHO yCTAHOBJICHHOTO HA4YajJbHOTO BpeMeHH JokymMeHTta B arpubyre <bTime>. Ilpu
BBIKJIFOUCHHOM apXHBE PE3YJIbTUPYIOIIUN TOKYMEHT IOMEINAeTCsl HEMOCPEACTBEHHO B aTpuOyT <doc>.
[Tpy BKJIIOUEHHOM apXMBE pPe3yJbTHPYIOIIUI TOKYMEHT MOMEIIAeTCsl B SUEHKy IMOJ KypcopoM, aTpudyT
<aCur>, a Ttak-ke B <doc> ecinu 3HaueHue Kypcopa apxuBa <aCur> u Kypcopa BHU3YaIH3UPYEMOTO
nokymenta <vCur> coBmajaroT. ATpuUOYTHl apXUBHBIX KypCOpPOB IIPEAyCMAaTpPHUBAIOT HECKOJIBKO
KOMAaHJIHLIX 3HAYCHUN:

« aCur<( - Ilepememiaer Kypcop apXuMBaTOpa Ha CIEAYIOILYIO MO3UIHI0, TEM CAMBIM OCTaBIISSA
NPEbIAYIINNA JOKYMEHT B apXUBE U OUMIIAs JOKYMEHT MO KypCOpOM.

« vCur==-1 - BpIOOp ciexymomero TOKyMeHTa i oToOpakeHWid. BplOpaHHBIH JOKYMEHT
Konupyercs B arpudyt <doc>.

« vCur==-2 - BpIOOp NpeApIAymIETO JOKyMEHTa UIsi OTOOpakeHWi. BBIOpaHHBIN JTOKyMEHT
Kormupyetcst B aTpuOyT <doc>.

Kak Obuto yka3aHO BbIlIE AMHAMHUKA MIA0JIOHA JOKYMEHTa OIPEIENSeTCs] BCTAaBKAMHU HCHOJIHSIEMBIX
uHCTpyKIui Buna <?dp <procedure> ?>. B nporieaypax MOTYT HUCIIOJIb30BaThCsl OMHOUMEHHBIC aTPUOYTHI
BUDKETa M (DYHKIMHM TIO0Jb30BaTeNbCKOro uHTepdeiica mnporpammupoBanus OpenSCADA. Kpowme
aTpuOyTOB BU/DKETA 3ape3epBUPOBAHBI ClielIHaIbHbIE aTpuOyThI (Tab:a. 3.8.7.a).

Kpome crermanbupix atpubytoB B XHTML 1mabioHe 3ape3epBUpOBaHbI TETW W aTPUOYThI TErOB
CIeIMAIbHOTO Ha3HaueHus (Tabm. 3.8.7.a).

Ta6auna 3.8.7.a. CnernnanpHbIe U 3ape3epPBUPOBAHHBIC AJIEMEHTHI MA0JIOHA.

Nmn ‘ Hasnayenue

Ampubymeot

rez ATpuOyT pe3yabpTaTa UCTIOHEHHS MTPOIETYPHI, COAEPKIMOE KOTOPOTO
MIOMEIIAETCS B JIEPEBO JIOKYMEHTA.

ITime Bpewms mocennero (1)0pMI/Ip0BaHI/I$[. Ecmu moxymeHT popmupyercs BriepBbIe TO
<ITime> paBen <bTime>.

Time Conep>xut Bpems i nepedupaeMbIX 3HaUeHul B cekyHnax. Onpezaensercs
BHYTpH TeroB ¢ atpudyToM "docRept".
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Nms

Ha3Hnauenune

rTimeU

Conepxut BpeMs AJisl IepeOrpaeMbIX 3HAYCHUH B MUKPOCEKYH/IaX.
Omnpenensercs BHYyTpHU Tero ¢ arpudyrom "docRept".

rPer

ConepXuT nepuoAnYHOCTb nepedopa 3HaueHuit (arpudyt "docRept").

mTime, mTimeU,
mLev, mCat, mVal

OmnpenensroTcst BHYyTpH TeroB ¢ atpudyrom "docAMess" nipu pazdope cooOiieHwmit
apxuBa COOOIIEHUI:

mTime - Bpems cooOmienus; mTimeU - Bpemst cOOOLIEHNS, MUKPOCEKYH/IbI;
mLev - ypoBeHb coobmenust; mCat - kareropusi cooOmienusi; mVal - 3HaueHne
COOOIIIEHNUS.

Cneuua/szble mecu

CneyuanvHvle ampubymol CMaHOAPMHBIX Me208

body.docProcLang

SI3BIK UCTIONHSAEMBIX MPOLEAYp JOKyMeHTa. [1o yMoTuaHuio 3T0
JavaLikeCalc.JavaScript.

* docRept="1s"

Ter ¢ ykazaHHbIM aTpuOyTOM NpU (HOPMUPOBAHUH PA3MHOKAETCS MMYTEM
cMenieHus: BpeMeHu B arpuoOyTe "rTime" Ha 3HaYueHHEe yKa3aHHOE B IAHHOM
aTpuoyre.

* docAMess="1:PLC*

"

VYka3bpiBaeT Ha HEOOXOIUMOCTh PA3MHOXKEHUS TEra ¢ aTpuOyTOM COOOIIEHUS 13
apxuBa COOOIICHUH 32 YKa3aHHBIM WHTEPBAJI BPEMEHHU U B COOTBETCTBUU C
ypoBHeM (1) u madiaonom 3anpoca (PLC*). [Ins ganHoTrO Tera, B mpoiecce
pasMHOXxeHus, onpezenstores arpuoyTel: mTime, mTimeU, mLev, mCat u mVal

* docRevers="1"

Vka3bIBaeT Ha HHBCPTUPOBAHUC MMOPAJAKA PA3SMHOXKCHU, MOCIEIHUI CBCPXY.

* . docAppend="1"

[Tpu3Hak HEOOXOAUMOCTHU A00aBIECHUS PE3yIbTaTa BHIITIOJHEHUS IPOLEAYpPhI B TET
npouenypsl. MiHaye pe3ynbTar UCIIOIIHEHs 3aMEHSAET COACPKUMOE TETa.

body.docTime

Bpewmst popmupoBanust nokymenra. Mcnonbs3yercs 11 yCTAaHOBKU aTpuoOyTa
<ITime> npu ciexyromeM GopMUpOBaHUU TOKyMeHTa. He ycranaBimBaercs
nojb3oBarenem!

_3.8.8. Konreiinep (Box)

[lpumMHUTHB KOHTEWHepa HCIOJB3YyeTCs sl (OPMUPOBAHUS COCTABHBIX BHKETOB H/WIH CTPaHHMI
MOJIb30BaTENbCKOTO MHTEpdeiica. [lepeyeHb MOMOTHUTENBHBIX CBOMCTB/aTpUOYTOB JaHHOTO NPHUMHUTHBA

npuBeaAEH B Tabnuie 3.

8.8.

Taoauna 3.8.8. HaGop nononHuTeNnbHBIX CBOWCTB/aTprOyTOB B MpUMHUTHBE Box

Id Nms Ne 3HaueHmne
peOpenSrc Page:open source 3 HOJIHva/I aJipec CTPaHUIIBI, KOTOPasi BKIIOYEHA BHYTPb JAaHHOTO
KOHTeWHepa.
pgGrp Page:group 4 |I'pynna KOHTeWHEpa CTpaHHUIL.
backColor Background:color | 20 |®oHOBBII IBET.
backlmg |Background:image | 21 |®oHOBOE M300pakeHNUE.
bordWidth Border:width 22 |llIupuna 6oparopa.
bordColor |Border:color 23 |LiBet Goparopa.
) Crtunp 60propa
bordStyle  /Border:style 24 (None;Dotted;Dashed;Solid;Double;Groove;Ridge;Inset;Outset).
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3.9. Ucnoab3oBanue b/l 1y xpaneHus OM0IMOTEK BUIKETOB M IIPOCKTOB

XpaHeHUE MaHHBIX BHUJDKETOB W OWOIMOTEK BUJDKETOB peann3oBaHo B BJl, JocTymHBIX cucteme
OpenSCADA. B/] opranu3oBaHa 1o IpHHAIJICKHOCTH JaHHBIX K OnbmuoTeke. T.e. oTnenpHas Oubamoreka
XpaHUTCS B OTACIBHOM rpymie Tadbmaun ogHoi win pa3ubix b1, [lepeueHs OMOIMOTEK BUIKETOB XPAaHUTCS
B MHJIEKCHOI Tabnuue 6ubnuorek ¢ umeneM "VCALIibs" u ctpykrypoit “Libs”. Dx3eMIuisip 3Toi TaOJIUIIbI
co3maércs B kaxkaoi bJl, roe XxpaHATCsS NaHHBIE STOTO MOAYJS C MepeuHeM OHOIMOTEK, CONEPIKAIIUXCS B
KoHKpeTHO B3sToi B/I. B cocraB Tabmui, npuHapiexammux 0MOIN0TEKe BUIKETOB, BXOIAT CICAYIOINE:

{DB TBL} — Tabnuma c¢ BUDKETaMHu, MNpUHAANSKANUMU OUOIHOTEKE (CTPYKTypa
"LibWigets").
- {DB TBL} io — Tabnunma c¢ paboyuMu CBOMCTBAMU BHUDKETOB OTOH OHONHOTEKH U

BIIO’KEHHBIMH BUJI)KETaMU KOHTEHHEPHBIX BUIHKETOB (cTpykTypa "LibWidgetlO").
- {DB TBL} uio — Tabnuua ¢ noiab30BaTeIbCKUMU CBONCTBAMH BHJIKETOB 3TOW OMOIMOTEKU U
BJIOXEHHBIMHM BHJKETAMHM KOHTEHWHEpHBIX BumkeToB (cTpykrypa "LibWidgetUserlO", paznena

BJ1).

- {DB TBL} incl — Tabnuma ¢ mepeyHeM BIOXCHHBIX BHUKETOB B BHUKCTHI-KOHTECHHEPHI
naHHoM 6ubnmnoTexu (cTpykrypa "LibWidgetIncl").

- {DB TBL} mime — Tabnuna c pecypcamu OUOIHOTEKM H €€ BUKETOB (CTPYKTypa
"LibWidgetMime").

- {DB TBL} ses — TaOnuma nans XpaHeHUs JaHHBIX peXHMa HCIONHEHUS IPOEKTOB, T.€.

ceancoB (cTpyktypa "PrjSesIO").

[Tpoekumu (CTPYKTYpBI) OCHOBHBIX TaOJIHI] TAKOBHI :
- Libs( ID, NAME, DSCR, DB TBL, ICO ) - bubmmoreku BumkeToB </D>,
ID - uneHTuduKaTop;
NAME - nms;
DSCR - onucanue;
DB TBL - B/l ¢ Bumxeramu;
ICO - 3akomupoBanHoe (Base64) nzobpaxeHne HKOHKA OMOIMOTEKH.
- LibWigets( ID, ICO, PARENT, PROC, PROC PER, USER, GRP, PERMIT, ATTRS, DBV) -
Bumxkersr <[D> OnOIHOTEKN.
ID - upeHtudukaTop;
1CO - 3akogupoBanHoe (Base64) nzobpaxeHne HKOHKH BUIKETA;
PARENT - anpec BU»KeTa OCHOBBI B Buje /wlb_originals/wdg Box ;
PROC - BHyTpeHHMI! CLIEHapHUil U A3bIK CLIEHAPUSI BUJIKETA,
PROC PER - nepuouYHOCTb BBIUUCIICHHS CLIICHAPUS BUJIKETA;
USER - Bnanenen BUIKETA;
GRP - rpynna nosib3oBaTesiell BUIKETA;
PERMIT - npaBa 10CTyIIa K BUIKETY;
ATTRS - nepeueHb aTpuOyTOB BHIKETA, MOAUDUITMPOBAHHBIX TOJIH30BATEIIEM;
DBV - Bepcus B/I.
- LibWidgetlO( IDW, ID, IDC, 10 VAL, SELF FLG, CFG TMPL, CFG VAL ) - Pabouune
aTpulOyThl </D> Bumxkera <[DW>.
IDW - uneHTu(UKaToOp BUIKETA,
IDC - uneHTH(UKATOP TOUYEPHETO BUIKETA;
ID - unentudukarop I1O;
10 VAL - 3nauenue atpudyra;
SELF FLG - aytpennue ¢maaru 1O;
CFG_TMPL - mabnoH 3reMeHTa KOH(pUTrypalnuu, OCHOBAaHHOTO Ha JAHHOM aTpuoyTe;
CFG VAL - 3nauenue >eMeHnTa KoHpurypamuu (CChiIKa, KOHCTAHTA ...).
LibWidgetUserlO( IDW, ID, IDC, NAME, 10 TP, I0 VAL, SELF FLG, CFG TMPL,
CFG_VAL) - [Tonb3oBaTtensckue arpuOyTsl </D> Bumxera <[DW>.
IDW - uneHTu(uKaTOp BUIKETA;
IDC - uaeHTu(UKATOp TOUYEPHETO BUIKETA,
ID - unentudukarop 10;
NAME - nms 10;
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10 TP - tun u rnaBubie ¢aaru 10;
10 VAL - 3nauenue 10;
SELF FLG - Baytpennue ¢uaru 1O;
CFG _TMPL - mabnoH 3reMeHTa KOH(pUrypalnuu, OCHOBAaHHOTO Ha JAHHOM aTpuoyTe;
CFG VAL - 3nauenue 371eMeHTa KOHpUrypamuu (CChuIka, KOHCTAHTA ...).
LibWidgetIncl( IDW, ID, PARENT, ATTRS, USER, GRP, PERMIT, DBV ) - Bxitouennsie B
KOHTelHep <[DW> Bumxersl </[D>.
IDW - unenTuduKaTop BUIKETA;
ID - uneHTUUKATOp HK3EMILISPa BIOKEHHOTO BUIKETA;
PARENT - anpec BUKETa OCHOBHI B BUjie /wlb_originals/wdg Box ;
ATTRS - nepedeHpb aTpuOyTOB BUKETA, MOIU(DUIIMPOBAHHBIX MOJIb30BATENIEM;
USER - Bnanenen BUIKETA;
GRP - rpynna nojp30BaTeIeh BUIKETA;
PERMIT - npaBa 10CTYyIIa K BUIDKETY;
DBV - Bepcus B/I.
LibWidgetMime( ID, MIME, DATA ) - Audio, video, media u apyrue pecypcbl BHIKETOB
OMOINOTEKHU.
ID - Unentuduxatop pecypca.
MIME - Mime Tun gaHHbIX pecypcea (B popmate - <mimeType;Size>).
DATA - 1anHble pecypca KoaupoBaHHbIe Base64.
Project( ID, NAME, DSCR, DB_TBL, ICO, USER, GRP, PERMIT, PER, FLGS ) - IIpoekTsI
unTepdericoB Buzyanuzanuu </D>.
ID - unentuduKaTop MpoeKTa;
NAME - ums poeKTa;
DSCR - onucanue nIpoeKTa;
DB TBL - B/l co cTpaHULIaMH IIPOEKTA.
ICO - 3akonupoBanHoe (Base64) n3zo06pakeHrne NKOHKU MTPOEKTa;
USER - Bnajenen npoeKra;
GRP - rpynna nosib3oBaTenell IpoeKTa;
PERMIT - npaBa A0CTyIIa K MIPOEKTY;
PER - neproIMYHOCTD BBIYUCIICHUS IIPOEKTA;
FLGS - ¢hnaru npoexra.
ProjPage( OWNER, ID, ICO, PARENT, PROC, PROC_PER, USER, GRP, PERMIT, FLGS,
ATTRS, DBV ) - Crpanuus! </D> coaepxamuecs B rpoekre/crpanune <OWNER>.
OWNER - nipoekt/cTpaHHIIa - Biajiesel JaHHo! cTpaHulibl (B Buze - "/AGLKS/so/1/gcadr")
ID - uaeHTUPUKATOP CTPAHUIIB;
ICO - 3akonupoBanHoe (Base64) nzo0pakeHre MKOHKH CTPaHHIIbI,
PARENT - anpec BUIKETa OCHOBBI CTpaHUIIBI B BUie /wlb_originals/wdg Box ;
PROC - BHyTpeHHUI CLIEHapUH U SA3bIK CLICHAPUS CTPAHULIBI;
PROC PER - nepuoIMYHOCTb BBIYUCIICHUS CLIEHAPUS BUIXKETA;
USER - Brajenen CTpaHULbl;
GRP - rpynna nojb30BaTesIei CTPaHHUIIbI;
PERMIT - npaBa A0CTyIla K CTPAHULIE;
FLGS - dbnaru crpaHutisl;
ATTRS - nepedeHb aTpruOyTOB BUKETA, MOIU(DUIIMPOBAHHBIX MOJIb30BATENIEM;
DBV - Bepcus B/I.
ProjSess( IDW, ID, IO _VAL ) - Tabnuna npoekta </[DW> s XpaHEHUs NaHHBIX CEaHCOB,
HCHOJIHSIOUINX MPOEKT.
IDW - nonHbIi IyTh AJIEMEHTA MPOEKTA;
ID - aTpuOyT 37€MEeHTa;
10 VAL - 3nauenue atpulyTa.
ProjPagelO( IDW, ID, I0 VAL, SELF FLG, CFG TMPL, CFG_VAL ) - Pabouue aTpudyTsl
crpanni. CtpykTypa haktuuecku coBmazaet ¢ Tadbmunei LibWidgetlO.
ProjPageUserlO( IDW, ID, NAME, 10 TP, I0 VAL, SELF FLG, CFG TMPL, CFG VAL ) -
[Tonmp3oBarenbckue aTpuOyThl crpanull. CTpykrypa (aKTHUeCKH COBIaAaeT ¢ Tabnuuei
LibWidgetUserlO.

Moaynb nogcuctemsbl “lNonb3oBaTensckue nHtepdencol” <VCAEnNgine> 402



« ProjPageWlIncl( IDW, ID, PARENT, ATTRS, USER, GRP, PERMIT ) - BxitoueHHble Ha
cTpanuLbl BUIUKEThL. CTpyKTypa (pakTndecku comagaer ¢ Tadbnuneit LibWidgetIncl.
+ PrjSeslO( IDW, ID, IO_VAL ) - Atpubytsl </D> 31emeHTa ceaHca npoexkra </[DW>.

IDW - uneHTuduKaTOp JIEMEHTa CeaHca MPOeKTa;

ID - upentuduxatop 10;

10 VAL - 3nauyenue atpulyra.

3.10 API nos1b30BaTeJIbCKOr0 NPOrpaMMHPOBAHUS U CEPBUCHBIE HHTEPdeiichl
OpenSCADA

3.10.1. API nmosb30BaTe/IbCKOr0 NPOrpAMMHPOBAHUS

API monp30BaTeIbCKOro MPOrpaMMHUPOBAHUS JIBUKKA BU3YaIIM3aIlMM TPEICTABICHO HENOCPEICTBEHHO
oowexkramu OpenSCADA, ¢dopmupyromue moias30BaTeNbckuil uHTEpdeiic, a umenHo "Ceancom" u
"Bumkeramu/ctpanunamu".  J{s  momp3oBatenss 3TH  OOBEKTHI  MPENOCTABISIOT HaOop (QyHKIUN
yIIpaBICHHUS:

Oo0nbekT "Ceanc" ( this.ownerSess() )
- string user( ) - TEKyIIHii MOJIB30BATEh CEAHCA.
« string alrmSndPlay( ) - nyTh BUJKETa JUIsi KOTOPOrO HA JAHHBI MOMEHT BOCHIPOU3BOJIUTCSA
COOOIICHNE O HAPYIICHUU.
. int alrmQuittance( int quit tmpl, string wpath = "" ) - xBUTanus HapylmieHUd <wpath> ¢
mabnonom <quit tmpl>. Ecnmu <wpath> mycTast CTpoKa TO IPOU3BOIUTCS TJI00AIbHASI KBUTAIIHS.

O0bekT "Bumxer" (this)
«  TCntrNodeObj ownerSess( ) - TOTy4uTh OOBEKT CEAHCA JAHHOTO BUIDKETA.
«  TCntrNodeObj ownerPage( ) - TOTy4UTh 0OBEKT POIUTENHCKON CTPAHUIIBI JAHHOTO BUJDKETA.
« TCntrNodeObj ownerWdg( bool base = false ) - MOXy4UTh POAMTEIHCKUN BHUDKET TAHHOTO
BuKkeTa. [1pu ykazanuu <base> Oyner BO3BpaIIeHbl U OOBEKTHI CTPAHMII.
- bool attrPresent( string attr ) - npoBepka aTpuOyTa BUpKeTa <atfr> Ha (aKkT IPUCYTCTBHAL.
« ElTp attr( string attr ) - noily4eHne 3HaAYCHUS aTpuOyTa <aftr> BUIKETA. [[15 OTCYTCTBYIOIINX
aTpuOyTOB BO3BpAILIAETCs MyCTasi CTOPKA.
- int attrSet( string attr, El[Tp vl ) - yctaHoBKa atpubyTta <atfr> BUJKeTa B 3HaueHue <v/>. [Ipu
YCTaHOBKE B OTCYTCTBYIOIIMI aTpuOyT Bo3Bpariaercs -1.

VYcrapesumee API npeacrasisiercst rpynmnoii (yHKIMNA HEMOCPEACTBEHHO B MotyJie aBmwxkka CBY. BrizoB
TUX (PYHKUIUN U3 CKPUIITOB BUKETOB MOXET OCYIIECTBISATHCS NPSIMO MO HAECHTHUPHUKATOPY (PYHKIIHH,
MOCKOJIBKY MX 00JIaCTh UMEH YKa3bIBAeTCs JJIsi KOHTEKCTa CKPUITOB BUIXKETOB!

Cnncok BuaxeroB (WdgList)

Onucanue: Bo3BpalllaeT CIMCOK BUKETOB B KOHTEHHEPE BUKETOB MIIU CIHCOK JOYEPHUX BUIKETOB.
Ecnu ycranoBieHo <pg>, TO BO3BPAIIIAETCs CIIMCOK CTPAHUI] IS TPOEKTOB U CEAHCOB.

Ilapamempuwi:

ID Nmsa Tun | Pexxum | Ilo ymonryanuio

list | Crmcok Crpoka |BoszBpar

addr |Anpec Crpoka |Bxon

pg |Crpanunsl |Bool Bxon 0

IIpucyrcreue y3na (NodePresent)
Onucanue: 1IpoBepka Ha IPUCYTCTBUE y3J1a, BKIKOYasl BUIKETBI, aTpPUOYTHI U IpyTHE.
Ilapamempuoi:

ID Nmn Tun | Pexxum | Ilo ymoryanuio

rez |Pesynprar |Bool Bozspar

addr |Anpec Crpoka |Bxon
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Cnucoxk arpudyroB (AttrList)
Onucanue: Bo3Bpaiaer ciiucok aTpu0yToB Buketa. Eciu yctaHoBiieH <noUser> TOTja BO3BPAIIAIOTCS
TOJIKO HE MOJIb30BaTENbCKUE aTPUOYTHI.

Hapamempoi.

ID Nwms Tun | Pesxxum | [lo ymosryanmnio
list Crucok Crpoka Bo3separ
addr  |Anpec Crpoka Bxon
noUser |be3 monb3oBatenbckux |Bool Bxon 1

3anpoc atpudyTta (AttrGet)
Onucanue: 3ampoc 3Ha4YeHHs] aTpuOyTa BHKETa. 3alpoc MOXKET OCYIIECTBISATHCS KaK YKazaHHUEM
MOJIHOTO ajpeca aTpubyra B <addr>, Tak m oTAenbHO agpeca Bumkera B <addr>, a mnmeHtuduxaropa
aTtpubyTa B <attr>.
Ilapamempuoi:
ID Nmsa Tun | Pesxxum | [lo ymosruanuio

val |3nauenme |Ctpoka |BoszBpar
addr |Anpec Crpoka Bxon
attr  |/Atpubyr |Bool Bxon

Ycranoska arpulyra (AttrSet)

Onucanue: YCTaHOBKa 3HaueHHWs AaTpuOyTa BHIPKETAa. YCTAaHOBKA MOXKET OCYIIECTBITHCS Kak
yKa3aHHEM TONHOro ajpeca aTpuOyra B <addr>, Tak W oTmenbHO anapeca Bumkera B <addr>, a
uaeHTudukaropa arpudyra B <attr>.

llapamempuoi:

ID Nms Tun | Pexum | Ilo ymoryanuio

addr |Anpec Crpoka Bxon
val |3nauenue |Ctpoka Bxox
attr  |Atpulyr |Bool Bxon

IMoan3oBaTennb ceanca (SesUser)
Onucanue: Bo3BpalnaeT noJIb30BaTENsI CEaHca MO MyTH K BUJDKETY CEaHCA.
Hapamempoi.

ID Nmna Tun | Pexum | Ilo ymoiyanuio

user |[Tosnb3oBarens Ctpoka [Bo3Bpar
addr |Anpec Crpoka Bxon
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3.10.2. CepBucubie unrepgeiicesl OpenSCADA

Cepsucnsie untepdeiicel 310 naTepdeiicel gocrymna k cucreme OpenSCADA mocpeacTBoM untepdeiica
yrpasienns OpenSCADA u3 BHENIHUX CUCTEM. [[aHHBII MEXaHU3M IOJIOKEH B OCHOBY BCEX MEXAaHU3MOB
obmena BHyTpu OpenSCADA, peann3oBaHHBIX IOCPEICTBOM CIAObIX CBSI3€H M CTAHJAPTHOI'O MPOTOKOJIA
obmena OpenSCADA.

ﬂOCTyH K 3HAYCHUAM anI/lﬁyTOB 3JIEMCHTOB BU3YyaJIU3allUN (BI/IZI)KETBI)

C menplo mpenocTaBieHUss YHU(DUIIMPOBAHHOTO, TPYHIOBOTO M CPaBHUTEIBHO OBICTPOrO JOCTyMa K
3HAYCHHSIM aTPUOYTOB BH3YAIBHBIX JJEMEHTOB TIPEAYyCMOTPEHA CEepBHCHAs (YHKIUS BHU3yaJbHOTO
saneMeHTa  "/serv/attr" WM KOMaHABI ~ TONYYEHUS/yCTAaHOBKM  3HAueHUW  aTpubytoB:  <get
path="/UI/VCAEngine/{wdg_addr}/%2fserv9o2fattr"/> wu <set path="/UI/VCAEngine/{wdg addr}/
%2fserv%2fattr"/>. ATpuOyThl JaHHBIX KOMaHJ, IpeIycMaTpPUBAIOLINE pa3IHMYHbIe MEXaHHM3MbI 3aIpoca,
npenctaBuM B Tabmure 4.13.1.

Tab6umua 3.10.2.a. ATpruOyThl KOMaH/I MOJIY4YEHUs/YCTAHOBKH aTpHOYTOB BU3YyaJIbHBIX 3JIEMEHTOB
Id ‘ Nmn 3Hauenune

Komanoa sanpoca eusyanvuvix ampudymos guoscema: <get path="/Ul/VCAEngine/{wdg addr}/%2fserv
% 2fattr"/>

Bpewmsi/cuéTunk YcTaHOBKa BPeMEHU/CUETUNKA U3MEHEHUN IS

tm o
HU3MCHEHUU 3armpoca TOJIbKO U3MEHUBIIUXCS aTpUOYTOB.

®opmupoBanue gouepHUX (B mouepHeM siieMeHTe yKa3bIBatOTCS: CTPOKOBBIX
3JIEMEHTOB C uneHTudukarop {attr} arpudyra, uanekc {a id}
pe3yibraTaMu aTpuOyToB |aTpuOyTa U ero 3HaueHue {val}.

<el id="{attr}"
p="{a_id}">{val}</el>

Komanoa ycmarnosku euszyanvuwvix ampudymos guosicema: <set path="/Ul/VCAEngine/{wdg_addr}/
%2fservolfattr'/>

B novepHHX 371eMEHTaxX yKa3bIBaeTCs
<el id="{attr}">{val}</el> YcraHnoBka atpuOyToB uaeHTHgUKaTop aTpudyTa {attr} u ero 3HaUeHHE
{val}.

I'pynnoBoii 1ocTyn K 3Ha4eHUAM aTPUOYTOB 3J1eMEeHTOB BU3yaau3aluM (BUAKeTaM)

C uenpio OoNTUMHU3ALMU TpapuKa CETEBOTO B3aUMOJECHCTBUS MYyTEM HCKIIOYEHHS MEJIKMX 3alpoCoB, a
UCIIOJIB30BAaHUsL OJHOr0, HO OOJBIIOrO 3ampoca co3JaH TIPYIIOBOH 3ampoc 3HaYeHUH arpulyToB
BU3YaJBHBIX AJIEMEHTOB. [ pynmupoBKa JaHHOTO 3ampoca MojApa3yMeBaeT 3arpoc aTpudyToB Bcell BETBU
BUJDKETa, BKIIIOYAsl U BJIOKEHHBIE 3JI€MEHTHI. /{151 maHHOro 3ampoca mpelycMOTpeHa CepBUCHas KOMaH/a
"/serv/attrBr". 3ampoc aHHOM CepBUCHOM KOMaHIbl SKBUBAJIECHTEH CEPBHCHOM KoMmaHzae '"/serv/attr" u
BBITJISIAT CIeyroImM oopaszom: <get path="/Ul/VCAEngine/{wdg addr}/%2fserv%2fattrBr"/>

tm - BpeMs/cuéTuiK U3MEeHEeHUH. Y CTaHOBKA BPEMEHN/CUETUMKA U3MEHEHUH JUIs 3apoca TOJIBKO
M3MEHUBIIUXCS aTpUOyTOB.

Pe3ynbTart:
<el id="{attr}" p="{a_id}">{val}</el> - DnemeHTsl C pe3ynpTaTamMu atpuOyToB. B s1memenTe
YKa3bIBaIOTCSA: CTPOKOBBIA wuAeHTHUPHUKAaTOp {attr} arpmbyra, mHmekc {a id} arpubyra u ero
3HaueHue {val}.

<w id="{wid}" [nkPath="{Ink _path}">{childs+attrs}</w> - DOneMeHTBl C JOYCPHUMHU
BU/DKETAMHU M MX arpuOyTamu. B a3eMeHTe yKa3bIBalOTCS WACHTH(PHUKATOP JOYEPHErO BHIDKETA

{wid} u myTh BHKETa Ha KOTOPBIM CCBHIIAETCS JAHHBIA BUJKET €CIM OH SBISETCA CCBUIKOU
{Ink path}.
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JocTyn K cTpaHMIIaM ceaHca

C uenpto yHU(UKAUU ¥ ONTHMHU3ALUHU JIOCTYIIa K CTPAHUIAM TPEAYCMOTPEHA CEpBUCHAS (DYHKIIHSI
ceanca  "/serv/pg" W KOMaHABI ~ 3ampoca  IMEpPeYHs ~ OTKPBITBIX  crpanmi  (<openlist
path="/UI/VCAEngine/ses_{Session}/%2fserv%2{pg"/>); OTKPBITUS CTPAaHMIIbI (<open
path="/UI/VCAEngine/ses_{Session}/%2fserv%2{pg"/>); u 3aKPBITHS CTpPaHUIIBI <close
path="/UI/VCAEngine/ses_{Session}/%2fserv%2{pg"/>).

PesynpTaTom 3ampoca nepedHsi OTKPBITBIX CTPAHUI] ABJSIIOTCA TouepHue sneMeHThl <el>{OpPage}</el>
coJieprKalllie TOJHBINA IMyTh OTKPBITON cTpaHuibl. Kpome nepeyHst OTKpBITHIX CTPaHUIL 3alpoC BO3BpAIlaeT
3HAYEHUE TEKYyIIero CcuyéTyuka BBIUMCIEHUS ceaHca B arpubyre <tm>. Ecnu paHHBI aTpulbyT
YCTaHABIIMBAETCS MPU 3aIPOCE, TO JUISL KAXK10M OTKPHITOM CTPAaHHUIIbI BO3BPAILAETCS] CIMCOK U3MEHEHHBIX C
MOMEHTA YKa3aHHOT'O 3HAYEHUS CYETUYMKA BUIDKETOB OTKPBITON CTPAHULIBL.

Ynpasiienune curHanusaunmuei

Jis mpenocTaBiieHUsT MeXaHW3Ma TII00aJbHOrO KOHTPOJS 32 CHTHANM3AIMel ceaHca IMperyCMOTpeHa
cepBucHas ¢yHKIMS ceaHca "/serv/alarm" W KOMaHmBl 3ampoca craryca curHaioB  (<get
path="/UI/VCAEngine/ses_{Session}/%2fserv%2falarm"/>); wu «Buraumm curHaaoB (<quittance
path="/UI/VCAEngine/ses_{Session}/%2fserv%?2falarm"/>).

3ampoc craryca CHUTHaJIOB BO3BpAIlaeT 000OIIEHHOE COCTOSHUE CUTHAJIOB, a TaK-XKe JOMOJHUTEIbHYIO
uHbOpMalMIO JJI1 3BYKOBOM cUrHanmu3auuu. JlomojgHuTenbHas HHQOpMAaIMs 3BYKOBOM CHTHAIM3AIUU
IpEeIOoCTaBIIsAeT TEKYIIUH pecypc, 3BYKOBOM (haiii, A BOCIIPOM3BECHUS U 00ECIIeYMBAET OTCIIEKUBAHUE
MOCJIE0BATENBHOCTH CUTHAIM3AIMH U KBUTALUN OTJIEIbHBIX (PailyIOB 3BYKOBBIX COOOIIIEHUII.

3anpoc Ha KBUTAIMIO BBIMTOJHIET KBUTAIMIO YKA3aHHOTO BHIDKETA, aTpUOYT <wdg>, B COOTBETCTBHU C
rabiaoHoM, ampubym <tmpl>.

MaHl/IHy.]'IHIII/Iﬂ CEeaHCaMHU NMPOECKTOB

s npenocTaBneHust yHU(GHUIMPOBAHHOTO MEXaHM3Ma MaHUITYJISIIUU ceaHcamu Bu3yannsaropam CBY B
monyne asmkka CBY (VCAEngin) npexycmotpeHa cepBucHas QyHKus "/serv/sess" u KOMaHJbI 3ampoca
MEepeYHsT OTKPBITBIX CEaHCOB, TMOAKIIOYCHHS/CO3aHNsI HOBOTO CEaHCa W OTKIIOYCHUS/yJaJICeHUs] CeaHca:
<list path="/UI/VCAEngine/%2fserv%2fsess"/>, <connect path="/Ul/VCAEngine/%2fserv%?2fsess"/> u
<disconnect path="/UI/VCAEngine/%2fserv%2fsess"/> cooTBeTcTBEHHO. ATpPHOYTHl JaHHBIX KOMAaH],
npeycMaTpUBAOIINE Pa3IHYHbIC MEXaHU3MBI 3aIpoca, peAcTaBuM B Tadmuie 4.13.5.

Ta6auua 3.10.2.b. ATpuOyThl KOMaH]T MEXaHU3Ma MAHUITYJISIIUN CEAaHCAMHU
Id HNmsa 3HaueHue

Komanoa sanpoca nepeuns omxpovimoix ceancog ons npoexma: <list path="/Ul/VCAEngine/%2fserv
%2fsess"/>

. VYka3bIBaeT NPOEKT, JIs1 KOTOPOI'O BO3BPAIIATh [IEPEUEHD
p1 VYkazaHune poexra
OTKPBITHIX CCAHCOB.
. KonTpons nepeuns B nouepnunx siaemMeHTax a3bIBAKOTCA CCAHCBhI, OTKPHBITHIC
<el>{Session}</el> P p A0HCP YK » OTKD
CEaHCOB JUIS 3alIPOLLIEHHOTO MPOEKTA.

Komanoa nooknouenus/omxpoimus cearca: <connect path="/Ul/VCAEngine/%2fserv%2fsess"/>

Ecnu atpulyt onpenenéH, To IpOU3BOAUTCS MOAKIIOUEHUE K

VYcranoBka u
CYUIECTBYIOIIEMY CEaHCy, NHa4Ye CO3[jaHie HOBOTO ceaHca. B

sess KOHTPOJIb UMEHU .
ceanca cllydae OTKpPBITHS HOBOTO CEaHca B JaHHBIN aTpuOyT
MTOMEILIAETCs €r0 UMs.
" YcraHOBKa UMEHU Hcnonw3yercs 11 OTKPBITHS HOBOT'O ceaHca JUls
P MIPOEKTA YKa3aHHOTO TIPOEKTa U €Cii aTpuOyT {Sess} He yka3aH.

Komanoa omxnouenus/zaxpoimus ceanca: <disconnect path="/Ul/VCAEngine/%2fserv%2fsess"/>
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Id Nmsa 3HayeHUeE

Vka3pIBaeT UM ceaHca OT KOTOPOI'O BBITIOJIHACTCA
YcranoBka UMEHH OTKIIIOYCHHE UJIN 3aKPBITUC. CeaHCI)I, HE ABIAOIINECA
c€aHCa (I)OHOBBIMI/I " K KOTOPbIM HHU OJUH U3 BU3YaJIN3aTOPOB HC
MMOAKIIOYCH, aBTOMATHUYCCKHU 3aKPbIBAOTCA.

SESS

I'pynnosoii 3anpoc 1epeBa 6M0JIHOTEK BHIKETOB

C uenpl0 ONTUMHU3ALUU NPOU3BOAUTEIBHOCTH JIOKAJIBHOTO U OCOOEHHO CETEBOr0 B3aMMOIECHCTBUS
npeaycMoTpeHa cepucHas GyHkmus "/serv/wlbBr" u komanma 3ampoca nepeBa OMOIMOTEK BUIHKETOB: <get
path="/UI/VCAEngine/%2fserv%2fwlbBr"/>. Pe3ynapTarom 3ampoca sBIsSeTCS AECPEBO C 3JIEMEHTaMHU
OUOIMOTEK BUIKETOB, Terd <w/b>. BHyTpu TeroB OMOIMOTEK BUIKETOB COJEPKATHCSA TET UKOHKH <ico>
U TEeTH BUJDKETOB OMONMoTekn <w>. Term BUIKETOB, B CBOIO OYEpellb, COAEPXKAT Ter MKOHKH U TEru
JOYCPHHUX BUJIKETOB <CW=>.
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4. Kondurypauusi MoayJisi HOCpeaCTBOM HHTep(eica ynpaBJaeHUs
OpenSCADA

[TocpenctBoM untepdeiica ynpasienuss OpenSCADA KOMIOHEHTBI, KOTOPBIE €ro UCIOJIb3YIOT, MOKHO
KOHpurypupoBatb u3 Joboro koHgurypatopa cucremMbl OpenSCADA. JlaHHBIM  MoOmysieM
npefocTaBiseTcst HHTepdenc Ui 1ocTyna ko BceM oobekTaM AaHHbix CBY. 'maBHas koH(uUrypaunonHas
CTpaHMIIa MOJYJS MPEJOCTaBJIACT AOCTYH K OOBEKTaM BEPXHETO YPOBHsS, a MMEHHO K OMOIMOTeKam
BHJDKETOB, MTPOCKTAM M OTKPBITBIM ce€aHcaM MpoeKToB (puc. 4.1). [l HacTpoWKy JBM)KKA CHHTE3a PEUH
IpeyCMOTPEHA COOTBETCTBYIOMIAsl cTpaHulla (puc. 4.2).

~ | OT OpenSCADA KoHhMrypaTop

$aiin PepaktupoBaHue Buao [Nomowbs

88O F= L IB0O00L B

‘MMH s l[j Mod VCAEngii
= & Demo station e ooynib: LA
(% Basbl oanHbIX — -
7 BesonacHocTk Monb3oBaTenbckuil MHTepdeic [ CeaHcbl | CWHTes peym 13 TekcTa FE]
?_ TpaHcnopTeil  CocToanme
@/ TpaHcnopTHble nNp
| CBop naHHBbIx Buinonuaertca: (v
1 ApxuBbl ~ KoHdpurypaums
4 CneunanbHble MpoekT:
=[] Mone3oeaTenbokne— AGLKS
=4 Pabouwit none:
& CuctemHbIi Kol
WEB debuger
SREH I
= Mpoexm:
= i AGLKS
m KopHe BubnuoTekn BUOHETOBE:
MaHenu y 3nemMeHTEl MHEMOCXeMbI
£ bubnuometa & AGLKS
5 3neMeHTh | OcHoBHblE aNeMeHThI
| Ypose TectoBan
Tpybe Original widget's library
~ Crpyns.
l_il.‘u
(L[ ] (<] ]

oman)

Puc.4.1 I'maBHas koH(pHUTrypallMOHHAs CTpAaHUIIA MOTYJIS.
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-+ QT OpenSCADA KoHtpUrypaTop

dain Pepaxktuposanne Bug [lomowe
880QCOF=al200 28

M (2] oaes .
7 TpaHcnopTs _Ea_ Modyns: VCAEnNgine
. TpaHcnopTHele np _ _ p
C6op aaHHbIx 1BaTENLCKWA MHTepdeinc | CeaHchbl ] CHWHTE3 pEYM M3 TEKCTA |4 | b
[ ApxmBbl
) CneuvanbHble Komanpa: [u_tls | sox -traw-s-b-r 10000 -c 1-v 0.8 - -t ogg - v]
L] gﬂ;ﬂgﬂﬂﬂ“_ﬂ”bﬂ““* KomupoBka TekcTa: [I{DIB—R ]
'abounid nonb:
@ CucTeMHbIii Kol
WEE debuger
= [ i[lBkok cpeqsi
= Mpoexm:
= = AGLKS
s KopHe

MNaxenn
=, RiAminmera 3

n

N O B 2 e 3 B

Froman)
(romar]

Puc.4.2 Bknaaka KOHGUrypalyu JBIKKAa CHHTE3a PEUH.
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Kondurypanus KOHTEHHEPOB BHIPKETOB, B JIHMIE OMOJMOTEK BH/DKETOB M IIPOCKTOB BBIMOJIHACTCS
MOCPEACTBOM CTpaHUIl Ha puc. 4.3 (ms mpoekta) u puc.4.4 (mis Oubmuorekn BHIKETOB). bubmuoreka
BU/DKETOB COJEPXKHUT BH/DKETBI, a MPOEKT - cTpaHumbl. O0a THma KOHTEHHEpa colepkKaT BKIAJKY
KoH(pUrypauun Mime-/1aHHBIX, UCIIOJIb3YEMbIX BUDKeTaMH (puc.4.5).

[ | QT OpenSCADA KoHhMrypaTop = 3 *
$aiin Pepaktupoeanve Bug [MoMmowbs
"3 n . =
00O EFXVLLLI200 @O
|Mm| [+]
B Pabom o L2 Mpoekm: AGLKS
£ CucTemHblii Kol :
WEB debuger Mpoekt | Crpanuup | Mime pauHbie |
£ £2 Oewxok cpeasl  CocTosHMe
= Mpoexm:
5 & AGLKS| Binoven: V]
m KopHe B0 npoekTa: [SQLite.VCA pri_AGLKS -
MaHenu 1
= bubnuomexa & - Koncpurypauus
£l SnemeHTb K Id: AGLKS
1 Yposs Mms: [AGLKS ]
~ Tpyb: o :
~ Crpyr nucaHue:
Tpybe MpoekT Buayanmaauwn AHactacuesckol [aso-TTndTHOW KoMNpeccopH
® 3anp;
TpyGe
Tpy6e g | (1]
e Kpan — WkoHka:
| Crpyr i e
| Ctpel
@ E_d
= CUrHz Brnageneu v rpynna: [roman |v] [users |v]
; ﬁi::l Hoctyn: [Dﬁaop " ynpam|v] [Dﬁaop n ynpaEu|v] [Oﬁaop |vl
— Nunel Mepwog BeMMCIEHMA: E
El_Kr OKHO MCMONHEHWA: [{]puruﬂanbﬂmﬁ pasMep ‘v] -
~— OBpb =
(I ]
Ffoman]

Puc.4.3 Crpannia koHGUTYpaIuy IPOEKTOB.

C momo1IbI0 ATON CTPAaHULBl MOKHO YCTaHOBUTD:
« CocrosiHue KOHTeiHepa, a WMeHHO: «Bxmrouen», mmsa bBJl, comepkamield KoHuUTypamuio,
BJIaJIeNblia ¥ IPYIIy KOHTEHHepa.
«  Wpentuduxarop, MMs, OMcaHUe U UKOHKY KOHTeHHepa.
« IlpaBa noctyna K KOHTEHHEDY.
+ Ilepnon BeIUMCIIEHUS CEAHCOB OCHOBAHHBIX HA JIAHHOM IIPOEKTE.
+ Croco0® OTKpBITHS TJIaBHOTO OKHA HcronHeHus (OpUTHHANIBHBIA pa3Mep, MaKCHMHU3alus U Ha
BECh DKpaH).
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- QT OpenSCADA KoHdjUrypaTop = 3%
Pain PepaktuposaHue Bug [omowbs

880000 RELHAKLL /200 @O

=]
TparcnopTs ﬁ Bu6nuomeka eudxemoa: originals
TpaHcnopTHele NpoTOKONBl — — —— :
CBop maHHbIX BwbnuoTteka [ Buoxer | Mime gaHHble ]
ApxuBbl ~CocToanve
CneunansHee
Monb3oeaTensckue MHTEPdERC Brnioyen: v
/= Pabounit nonbaoBaTenbCKMi Bl BuBnuotexu: |*.*.wlb_originals v]
@ CuctemHblil KoHUrypaTop
WEB debuger - Kordpurypauus
¢ Oewok cpensl BU3yanqaauy Id: originals
5 [lpoexm: ZTER [{]riginal widget's library ]
= AGLKS :
ms KopHesas cTpaHuL Onucatine:
MaHenu ynpaeneHuA
= bubnuomeka sudxemos:
3neMeHTbl MHEMOCXEMbI_

AGLKS

OCHOBHbIE 3NEMEHTBI

4 TectoBan

.2 :Original widget's libra
Ceanc: E‘

[g f‘@lﬁ KnHrh urun:[::ji_]

®-EH--H

H-E

(froman
Froman]

Puc.4.4 Ctpanuna koHpurypanuu 6M0IMOTEK BUIKETOB.

C nmoMoMNIbIO 3TOM CTPAHUILIBI MOKHO YCTAaHOBUTb:
+ CocrosHHE KOHTEHEpa, a UMEHHO: «Bkiouen», ums b1, conepxarieit koHGUTYypaIuio.
- Wnentuduxatop, uMsi, ONMMCaHNE U UKOHKY KOHTEIHepa.
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-~ QT OpenSCADA KoHdjUurypaTop == >
Pain PepaktuposaHuwe Bug [lomolls

880U RERIHILLIE00L B

-] Bubnuomeka eudxemoe: Main
Apxuesl ,
CneuuansHsie Bubnuoteka | Bumxer ] Mime gaHHLIe l
MNonbsoBaTensckue WHTEpdEeRc
4 Paboumii NoNbL30BaTENLCKUE | Mime paHHble:
& CucTeMHbIil KOHbUrypaTop | :
WEB debuger Id | Mime Tun |,D,aHHh|e|
71 OBwioK cpeabl BU3yanusauw pg_prev image/png 5.9043
o gpc;m;éms pg_next image/png 6.00684

s KopHeBas CTpaHuL
MNaHenw ynpasnexus
£l bubnuomexa sudxemos:
3nemMeHTbl MHEMOCXEMbI
AGLKS
{OCHOBHbIE aNEMeHTbl
&4 Tectoean
.4 Original widget's libra
CeaHc:
) CucTeMHblit KoHbUrypaTop

£ v it

mn image/png  1.9668
graph image/png 5.09277
cadr image/png  1.75293

view image/png 1.00879

oo s]w[n] =]

Flroman)
{romar]

Puc.4.5 Bknaaka koHGUrypanuyu mime-/1aHHbIX KOHTEHHepa.
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Kongurypauust ceanca mnpoekTa 3HAUYUTEIbHO OTIMYAETCA OT KOoHurypauuu mpoekra (puc. 4.6),
OJIHAKO TAKXX€ COACPIKHUT CTPAHULIBI IPOCKTA.

[ | OT OpenSCADA KoHtpurypaTop

$aiin Pepaktupoeanne Bug [NoMmowbs
= Ty o =
88O =AXILIALLI200 @0
KInmsA
| 5 @ Demo stafion I CeaHc: AGLKS
(% basbl faHHbIX
7 BeonacHocTs Cearc | CrpaHuubl | Hapywenus |
{ TpaHcnopTel  CocTosHNe
i TpaHCcnopTHElE NPOTOKO
|| CBop naHHbIx Brniove: (v
(| ApxvBbi 3anyLieH: (v
& Cneunanshbie Monb3oBatens: roman
= [@ Monb3oBaTenkCckue MHTE Bragenew:
=4 PaBounii nons3sosate AGMEY: roman
i CuctemHblit koHdury Mpynna: users
f"_"'j'_EB debuger foctyn: OB63op n ynpasnenne OB3o0p n ynpasnenne OB3op
= [eusok f:pe,qm BU3Ya I [ AGLKS |v]
Mpoexm:
Bubnuomexa sudxer $oHOBLIA pexiM nenonHenns: Off
B Geaﬁq.' CYETYMK NOAKNHDYEHWA: 1
8 H{;E:lem i Koy Bpems BbMMCNEHWA ceaHca (Mc): 7.03663
& QT GUI nyckatens ~Kordpurypauns
abo4yni none30BaTe . =
@ Pacous Nepwon (wo): (100 |2
& YnpaeneHwe mMogynamu -
Loop OTKpbIThlE CTPaAHWLGI:
Athena fses_AGLKS/pg_so
/ses AGLKS/pg_sofpg_1/pg_mnipg 2
N - [+]+]
Froman

Puc.4.6 Ctpanuna KoHQUTypaluy CeaHCOB MPOEKTOB.

C moMOIIIBI0 ATON CTPAHUIBI MOYKHO YCTAHOBHTH:
+ Cocrosiane ceanca, a uMmeHHo: "Bxmouen", "3amymeH", monbp3oBaTeIh, BIAACNCI, TPYIIIa
MOJIb30BaTENeH, JAOCTYI, MCXOMHBIM MPOEKT, PEXUM HCHOMHEHUS B (poHE, CUETUYMK KIMEHTCKHUX
MTOJIKJTFOUCHUH ¥ BpeMsI UCTIOJTHEHUSI CeaHca.
+ Ilepuon o6cuéra ceanca.
+ IlepeueHb OTKPBITHIX CTPAHULL.
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Crpanuipl KOHGUTYpaluu BU3yaJbHBIX AJIEMEHTOB, PACIOJIOKECHHBIX B Pa3HBIX KOHTEHHEpax, MOTYT
CWJIBHO OTJIMYAThCSI, OJTHAKO, 9TO OTIMYME 3aKITI0YACTCS B HATMYMH WIH OTCYTCTBHU OTICIBHBIX BKIIAIOK.
['naBHas BKIAJKa BU3YaTbHBIX OJJIEMEHTOB (AKTHYECKH Be3lle OJMHAKOBA, OTIMYAsCh HA OJHO
KoHurypaunonHoe nosue (puc. 4.7). Y cTpaHUIl IPUCYTCTBYIOT BKJIAJIKH JOUESPHUX CTPAHUI] U BIOKEHHBIX
BUIXKCTOB. Y KOHTef/'IHCpHBIX BUIPKCTOB COACPIKUTCA BKJIaAKa BJIOKCHHBIX BUIKCTOB. Bce BU3YyaJIbHBIC
9JIEMEHTHI COJIep’KaT BKJIAAKy aTpuOyToB (puc. 4.8), Kpome JOTHYECKUX KOHTEHHEpOB MPOEKTOB.
DJeMeHTHI, Ha YPOBHE KOTOPHIX MOXHO ()OPMHPOBATH MOJIb30BATENILCKYIO MPOLIEAYPY M ONPEACIAThH CBA3H,
coaepxat Bkiagku "O6padotka" (puc. 4.9) u "Csszu" (puc.4.10).

dain Pepaktwpoeanne Buo [Nomouls
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Flfoman)

Puc.4.7 I'naBHas BKaika KOHQUTypalvy BU3yalbHBIX 3JIEMEHTOB.

C noMoMIbIo ATOM CTPAHUIIBI MOKHO YCTAaHOBUTD:
« CocTosiHHE 3J€MEHTa, @ UMEHHO: «BKIItoueH», pOoAUTENbCKUI AJIEMEHT U Nepexo] K Hemy. s
CTPAHMIIBI B COCTOSIHUM YKa3bIBAE€TCS TUIl CTPAHUIIBI.
+  HWnentudukarop, Turl, KOPEHb, MyTh, UM, OMUCAHUE U UKOHKY dJIEMEHTA.
« Bnapeneu, rpynna nonap3oBatenield U mpaBa JOCTyNa K 3JE€MEHTY.
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pHOYTOB BU3YaJIbHBIX JIEMCHTOB.
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Puc.4.9 Briagka o0pabOTKH BU3yalIbHBIX JIEMEHTOB.
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Puc.4.10 Bxnanka cBs3eit BU3yaabHBIX 3JIEMEHTOB.
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Moayab noacucreMsl “Ilojb3oBaresibcKue
uHTepPeicor” <Vision>

Mooynwb: Vision

Hwma: PaGouwnit nonw3oBatensckuii untepdeiic (QT)

Tun: [Tonb3oBarenbckue UHTEPHENCHI

Hcmounuk: ui_Vision.so

Bepcus: 0.9.6

Aemop: Poman CaBouenko

Paszpabomuux: Poman CaBouenko, Makcum JIpicenko, Kcenus Smmna
Onucanue: Busyanbnplii pabouunii oJIb30BaTEIbCKUN HHTEPGEHC.
Jluyenzus: GPL

Monayne Vision npemocTaBisieT MEXaHW3M KOHEYHOH BH3yalW3allMHM CpPEIbl BU3YyalU3allud U
yrnpasienusi (CBY) B cucremy OpenSCADA. Moayns OCHOBaH Ha MHOTOIUIAT(OPMEHHOM
oubnuotrexke rpaduueckoro rmonb3oBarenabckoro uHTepdeiica (GUI) dupmer TrollTech -
QT (http://www.trolltech.com/qt/). B cBoeii paboTe MoIynb HCIONB3YeT HaHHBIE IBMXKa CBY

(monyns VCAEngine ).

Cpena Buzyanuzauuu u ynpasnenus (CBY) sBusercs Heorbemiiemoi cocrasistomein SCADA
cucteMbl. OHa TPUMEHSIETCS HAa KIMEHTCKUX CTAHIUSAX C ILEJIbI0 JOCTYIMHOTO MPEIO0CTABICHHS
uHpopMaimu 00 OOBEKTE YMHpaBIEHUS M BBIJIAYHM YIPABISIONIMX BO3ACUCTBUNH Ha 0O0BEKT. B
Pa3IUYHBIX MPAKTUUYECKUX CIydasx M YCJIOBHUSIX MOTyT mnpuMeHsatbess CBY, moctpoeHHbie Ha
pa3IMuHBIX MpUHIUNAX Buzyanuszanuu. Hanmpumep, 310 Moryt ObITh OubmuoTteku BumketoB QT,
GTK+, wxWidgets win runeprekcToBble MeXaHW3Mbl Ha ocHOBe TexHosoruii HTML, XHTML,
XML, CSS wu JavaScript, unm k€ CTOPOHHHE TNPHUIOKEHHUS BHU3yaJIU3allMH, PEATM30BaHHBIC Ha
pa3IMuHBIX sI3bIKaxX MporpammupoBanus: Java, Python u 1.1, JIro60#i U3 3TUX NPUHIIUIIOB UMEET
CBOM TIPEUMYIIECTBA W HEJOCTAaTKU, KOMOHWHAIMS KOTOPBIX MOXET CTaTh HEMPEOJOIUMBIM
MIPENSATCTBUEM B BO3MOYKHOCTH MCHOJb30BaHMs CBY B TOM WM MHOM INpPAaKTHUYECKOM CIy4ae.
Hanpumep, TexHonorun Bpoae 6ubnuorexkn QT mo3BossAoT co3naBath BbhicokopeakTHBHbIE CBY,
YTO HECOMHEHHO Ba)KHO ISl CTAHIIUH omepaTtopa yrnpasieHus TexHojsorndeckum mporeccom (TTI).
OnHako HEOOXOAMMOCTh MHCTAIUISIUU JAaHHOTO KIMEHTCKOro [10 B OTAENBHBIX CUTYalUsIX MOXKET
ceNaTh WCIOJh30BaHUE €ro HeBO3MOXKHBIM. C npyroit crtoponsl Web-TexHOIOTHH HE TPEeOyIOT
WHCTAJUSIIMM Ha KIUEHTCKUE CHCTEMbl M SBIAIOTCS MPEAETbHO MHOTOIUIaT(HOPMEHHBIMU
(ocTatodHO co37aTh CChUTKY Ha Web-cepBep B mobom Web-0Opaysepe), 4To Haubosee BaKHO s
Pa3IMYHBIX MHXXEHEPHBIX U aJMUHUCTPATUBHBIX cTaHUMN. HO peakTHBHOCTh M HaAEKHOCTh TaKUX
uHTep(elicoB HIKE, YTO MPAKTUIECKU UCKITFOYAET UX UCIIONIb30BaHUs Ha CTaHIUAX omepatopa TII.

Cucrema OpenSCADA umeer rubKyr0 apXUTEKTypy, KOTOpas MO3BOJSET CO37aBaTh BHELIHHUE
UHTEp(QENChl, B TOM YHCIe U M0JIb30BaTeNbCKUE, Ha 1000 ocHOBe M Ha moOoi Bkyc. Hanpumep,
cpena xoHpurypanuu cucrembl OpenSCADA noctynna kak Ha QT 6ubnmorexe, Tak u Ha Web-
OCHOBE.

B Toxe Bpems HezaBucuMoe co3anue peannszaunii CBY Ha paznnyHOil OCHOBE MOXKET MOBJIEYb
3a co00il HEBO3MOXKHOCTb HCHOJb30BaHUS JaHHBIX KoHpurypamuu oanoit CBY B apyroii, uro
HEYTO00HO M OTPaHUYEHO C MOJIb30BATEIHCKOW CTOPOHBI, a TAaKXKE HAKJIAJHO B IUIAHE PealIU3allud U
nocneayromei moanepkku. C 1enbio n30ekaHus dTHX MPOOJIeM, a TAKKE CO3/IaHUs B KpaTJanIme
CPOKH TIOJIHOTO creKTpa pasauyHbix TUNOB CBY ocHOBaH mpoekT co3nanus koHueniumu CBY.
Pe3ynpTaTom 3TOr0 MpoeKTa M CTall JaHHBIA MOAYJIb HEMOCPEICTBEHHON BU3yalIn3alluy (Ha OCHOBE
oubnmuorexkn QT), Moaynp HemocpencTBeHHOM Busyanm3anuu WebVision u nBmwkok CBY

VCAEngine.


http://wiki.oscada.org/Doc/VCAEngine?v=188f
http://wiki.oscada.org/Doc/WebVision?v=1mp
http://wiki.oscada.org/Doc/KoncepcijaSredyVizualizacii?v=fcd
http://wiki.oscada.org/Doc/VCAEngine?v=188f
http://www.trolltech.com/qt/)

1. HazHadyenue

Jannplii Monyns HemocpeAcTBeHHOW Busyanusaimuun CBY mnpeanasHadueH s (GopMUpoOBaHMS U
ucnonHeHus uarepgeiicos CBY B cpene rpapuueckoit 6udanorexku QT.

@unanbHas Bepcus 3toro Moyt CBY, nocrpoeHHast Ha OCHOBE JAHHOTO MOJYJIs, 00€CIICUHT:
- TpU YpPOBHS CIOXHOCTH B (opmupoBanun wuHTepdeiica BU3yalTH3alUM, MO3BOJSIOIINE
OpPraHUYHO OCBaMBATh U MPUMEHATh MHCTPYMEHTApUI 110 METOAUKE OT IPOCTOTO K CIOKHOMY:
+ (opmHpoBaHUE U3 MAOIOHHBIX KaIpOB MyTEM Ha3Ha4YeHUs TuHaAMHUKH (0e3 rpaduyeckoit
KOH(UTYypalun);
+ Tpaduueckoe GOPMHPOBAHNE HOBBIX KaJIpOB MyTEM HCIOIb30BAHUS TOTOBBIX JIEMEHTOB
BU3yaJIM3aIlH U3 OMOIHOTEKH (MHEMOCXEMBI);
+ (GopMHpOBaHHE HOBBIX KaJpOB, WIAOJIOHHBIX KaJpOB M HIIEMEHTOB OTOOpakeHHE B
OUOINOTEKH.
* TOCTPOEHHUE UHTEP(ENHCOB BU3yaTH3alUU PA3IUIHOMN CII0KHOCTH, HAUMHAS OT MPOCTBIX MIIOCKUX
UHTEepPEICOB MOHUTOPUMHTA M 3aKaHYMBAs IOJHOLEHHBIMH HEpapXUYeCKUMU HHTepdencamu,
ucnonbp3zyembiMi B SCADA cucrtemax;
+ TPEeAOCTaBIECHHE PA3IUYHBIX CIOCOOOB (popMUpPOBaHMS M KOHUIypalMH MOJIb30BATEIBCKOTO
uHTEepdeiica, OCHOBaHHBIX Ha Pa3NWYHbIX MHTEpdeiicax rpaduyeckoro npeacrasienus (QT, Web,
Java ...) unm ke mocpeACTBOM CTaHAapTHOTO uHTepdeiica ynpabinenus cuctemoir OpenSCADA;
+ CMEHY JUHAMMKH B IPOLIECCE UCIIOJHEHUS;
+ TIOCTPOEHHME HOBBIX IIAOJIOHHBIX KaJpOB Ha YpPOBHE TMOJb30BaTenss U (QOpPMUPOBAHUE
CHELMAIN3UPOBAHHBIX TOJ 00JIACTh NPUMEHEHUs OMOIMOTEK KaJpoB (HANpUMeEp, BKIIOUYEHHUE
KaJIpOB MapaMeTpPOB, TPauKOB U APYTUX DJIEMEHTOB C YBSI3KOW UX JPYT C APYTrOM), B COOTBETCTBUHU
C TeOpHUEH MOBTOPHOTO UCIOIb30BAHUS M HAKOIICHMUS,;
+ TIOCTPOCHHE HOBBIX IIOJIb30BATEILCKUX AJIEMEHTOB BHU3yalM3alMu W  (OPMHPOBAHUE
CIHELUAIN3UPOBAHHBIX MOJA 00JacTh NPUMEHEHUs OMOIMOTEK KaapoB B COOTBETCTBHM C TEOpUEH
MTOBTOPHOT'O UCIIOJIb30BaHUS U HAKOIUIEHUS;
+ OINHCaHUE JIOTUKH HOBBIX IIAOJIOHHBIX KaJpOB U MOJb30BATENIbCKUX 3JIEMEHTOB BHU3YyalH3al[uU
KaK TPOCTBIMH CBSI3MH, TaK U JIAKOHUYHBIM, TIIOJIHOLIEHHBIM SI3BIKOM IOJIb30BAaTEIbCKOIO
IIPOrpaMMHUPOBAHMS;
+  BO3MOXXHOCTb BKJIFOUEHHSI B [10JIb30BATEIbCKUE AJIEMEHThl BU3yaIu3alMyu QYHKUUH (MU KaJpoB
BbIunciieHus GpyHkuii) oobektHOM Monenu OpenSCADA, npakTHUECKU CBsI3bIBasl MPEICTABICHUE
C aJrOpPUTMOM BBIYMCICHHS (HampuMmep, BU3yanusupys Oubinoteky mojeneit anmapato TIT st
MOCJIEIYIOLIEro BU3yallbHOro noctpoenus moaenei TII);
+ pasaenieHHe NaHHBIX II0JIb30BATENbCKUX HHTEp(EHCcOB M HMHTEp(EHCOB MpEACTaBICHUS ITHX
JAHHBIX, TIO3BOJIAIONIEE CTPOUTH UHTEP(dENC MoIb30BaTeNs B OJHON Cpelie, a UCIIOIHATh BO MHOTHX
apyrux (QT, Web, Java ...);
+  BO3MOXXHOCTb MOAKIIIOYEHHE K UCIOJIHAIOLIEMYCsl UHTepdeiicy i1 HaOMOJeHU U KOPPEKLUU
neicTBuil (Hampumep, NMpU OOYYEHHUH ONEpaTOpOB M KOHTPOJIS B pPEATbHOM BPEMEHH 3a €ro
JEHCTBUSMH ),
+ BU3YyaJbHOE MOCTPOEHHUE PA3IMYHBIX CXEM C HAJI0XKEHUEM JIOTHUECKUX CBS3EH M MOCIeNyIoIeM
[EHTPAIM30BaHHBIM ~ HCIIOJIHEHHEM B  (GoHE (BU3yaJlbHOE TMOCTPOCHHE M  HCIOJHEHHE
MaTeMaTHYECKUX MOJIENIEH, IOTHYECKUX CXEM, PEIEHHBIX CXEM U UHBIX IIPOLEYp);
- mnpenocraBieHue QyHkimii o0bekTHOro API B cuctemy OpenSCADA, MOXET HCIIONIb30BaThCA
JUIs yTIpaBJIeHUs CBOWCTBaMHU MHTep(delica BU3yalnn3aliy U3 Mojb30BaTeNbCKUX MPOLENYP;
+ TIOCTPOCHHE CEpPBEpOB KAJApPOB, DJIEMEHTOB BHU3yalM3allUd U IPOEKTOB HHTEpdeiicoB
BHU3YaIM3al[Mi C BO3MOXHOCTBIO 00CTYKUBAaHUSI MHOKECTBEHHBIX KIIMEHTCKUX COCIUHEHUI;
« TMpoCTas OpraHu3anus KJIMEHTCKUX CTaHIMK Ha pasznudyHoi ocHoBe (QT, Web, Java ..) c
MOJIKJIFOUEHUEM K LIEHTPAIIbHOMY CEPBEPY;
* TIOJIHOLICHHBIH MEXAaHU3M pa3elieHUs IMOJHOMOYMN MEXJy IOJb30BaTeNIIMHU, IO3BOJISIFOIIUI
CO3/1aBaTh U UCHOJHATH MPOEKTHI C PA3INYHBIMU IIPAaBAMM JOCTYIA K €70 KOMIIOHEHTAM;
« rtulkoe (OpMHUPOBAHME TMPaBWJI CHUTHAIM3ALMA M YBEAOMJICHHS, C Y4ETOM U MOJIIEPKKON
Pa3IUYHbIX CIOCOOOB YBEIOMIICHMUS;
+ TIOAJIEP)KKA TIOJIb30BATENILCKOTO (DOPMUPOBAHUS MAIUTPHI M MIPUQPTOBBIX NPEANOYTCHUN IS
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uHTepdeiica BU3yannu3amim;

*  TIOAJIEPXKKA TOJIb30BATEILCKOT0 (HOPMUPOBAHHS KapT COOBITHI MOJ pazIMyHOE 00OpYIOBaHUE
VIIpaBJICHUS U MOJIb30BATEIBCKUE MPEITOYTCHHUS;

« mojJjepkka mnpoduiel Iosib30BaTeNei, IMO3BOJIAIONIAs ONpENeNATh pa3InyHble CBOWCTBA
uHTEepdeiica Bu3yanu3anuu (IBETOBas ramma, MpU(TOBBIE OCOOCHHOCTH, NPEATIOYTHUTEIHHBIC
KapThl COOBITH);

-+ THOKOE XpaHEHHUE U PacHpOCTpaHEeHUe OMOIMOTEK BHIDKETOB, KaJPOB M MPOCKTOB MHTEP(]ENcOB
Busyanuzanuu B bJl, momnepxkuBaembix cucremoil OpenSCADA; mpakTUyecKd MOIb30BaTENIO
HYXHO TOJBKO 3apeTUCTPUPOBATh MOTy4eHHYI0 b/l ¢ TaHHBIMH.
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2. UacTpymenT rpaguueckoro ¢popmuposanusi uarepgeiica CBY

Pazpabotka wunrepdeiica CBY BbINOJHSIETCS B OAHOM OKHE, PEATU3YIOLIEM MHOTIOJO0KYMEHTHBIN
untepdeiic (MDI) (puc. 1). JlanHbIi M0AX01 O3BOJISIET OJHOBPEMEHHO PEAAKTHPOBATH HECKOJILKO KaJIpOB
pasIMYHbIX pa3MepoB. Vcrosb30BaHbl CEAYIOLUIME MEXaHU3Mbl YIPaBJIECHUS pPa3pabOTKONW: MaHenu
MHCTPYMEHTOB, IYHKTHl MEHIO M KOHTEKCTHOE MEHIO. BOJBIIMHCTBO AECWCTBUI MyOIHPYIOTCS pa3sHBIMH
MEXaHU3MaMHM, YTO MO3BOJISIET OBICTPO HAMTHU MHCTPYMEHT IpeArnodynTaeMbIM criocooom. HaBuranuonHsie
UHTEpQEHCchl pealn3oBaHbl MPUCOCTUHIEMbIMU OKHamH. KoHdurypamus mnaHeneid HWHCTPYMEHTOB U
MIPUCOEINHAEMbIX OKOH COXpaHseTCs NpPU BBIXOJE M BOCCTAHABIMBAETCS IMpPH CTApTE, YTO IO3BOJISET
HacTpauBaTh UHTEpPeiic o ceds
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Puc.1. Oxno pazpabotku nuntepdeiicor CBY.

Hoctyn k ocHOBHbIM KoMmoHeHTaM CBY mpowusBoauTcs mocpencTBOM MNPUIIBAPTOBAHHBIX OKOH, HA
puc.l 3Ti oKHa H300pakeHsbl cieBa. B 3Tux okHax copepkarcs:

+  JlepeBo 6ubanorex BuakeToB. C MOMOIIBI0O HABUTaTOPAa MOXKHO OBICTPO HAWTH HY>KHBIM BUIKET
wii OuONIMOTEeKy W MpojeNaTh HaJ HUMU HeoOXoJauMmble omnepanuu. Peann3oBaHbl onepaunuu
no0aBJIeHMsI, YAAJIEHUsl, KONMUPOBAaHUS, HACTPOMKN BHUJDKETOB M OMOJIMOTEK, a TaKkKe OYUCTKU U
BHU3YaJIbHOTO PEAAKTHPOBAHUS BUIHKETOB. J{J1s TMOKOTO yrpaBieHHs MOJAEPKUBACTCS KOHTEKCTHOE
MEHIO B COCTaBE ITYHKTOB:

- "Hosas OuOimoreka" - co3ganne HOBOM OMOJIMOTEKH.

+ "Jlo6aBUTH BU3YaJbHBIN 3JIEMEHT" - 100OABJIEHUE BU3YaIbHOTO 3J€MEHTa B OMOINOTEKY.

« "V7aanuth BU3yaIbHBIN JIEMEHT" - y/laJieHue BU3yaJIbHOTO dJIEMEHTa U3 OMOIMOTEKH.

« "OYHUCTUTH BU3YaJIbHBIM AMEMEHT" - OUMCTKA BU3YaJbHOI'O 3JIEMEHTA C HACJIEAOBAHHEM

M3MEHEHHBIX CBOWCTB WJIM YCTAHOBKOM UX 110 YMOJIYAHUIO.

+ "CBOWCTBa BU3YaJIbHOTO AJIEMEHTA" - KOH(MUTYpalldsi BU3YATHBHOTO 3JIEMEHTA.

« "PemakTupoBaTh BU3yaJbHBIN 3J1EMEHT" - BU3yallbHOE PEIAKTHPOBAHNUE JIEMEHTA.

- "BpIpe3aTh BU3yaJbHBIN 3J€MEHT" - BhIpe3aHue/NepeMEeIeHIEe BU3YyaIbHOTO AJIEMEHTA B
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MOMEHT BCTaBKH.
- "KomupoBaTb BH3yasJbHBIH 3JIEMEHT" - KOIIMPOBAHUE BU3YaJbHOI'O 3JEMEHTA B MOMEHT
BCTaBKH.
« "BcTaBuTh BU3yaJIbHBIN 3J1EMEHT" - BCTaBKAa BU3YyaJIbHOTO JIEMEHTA.
« "arpy3uth u3 b/1" - 3arpy3ska qjaHHbIX BU3yaJabHOTrO 31emMeHTa u3 b/
« "Coxpanuts B BJ1" - coxpaHeHue TaHHBIX BU3yabHOTO 3JieMeHTa B b/I.
« "OOHOBUTH OHMONMHOTEKU" - BBITIONHSET TCPEUUTHIBAHUE KOHPUTYpallMd W COCTaBa
ONOJIMOTEK U3 MOJEIIN TaHHBIX.
HepeBo crpanun; npoekToB. IlpenycmartpuBaer wmexanu3m '"lleperamm u  Opoch" s

(hopMHUpOBaHMS TIOJNB30BATEIILCKUX KaJpOB HAa OCHOBE OJJIeMEHTOB Oubmmorek. Jlns rubxoro
yIIPaBJICHUS MOAJCPKUBACT KOHTEKCTHOE MEHIO B COCTaBE IyHKTOB:

+ "3amycTUTh UCTIOIIHEHHUE MPOEKTA" - 3aITyCK MCIIOTHEHUsI BEIOPAHHOTO MTPOEKTA.
+  "HoBsIil mpoekT" - co3gaHne HOBOT'O MPOEKTA.

« "JloGaBUTb BU3yaJdbHBIA 3JeMEHT' - J00aBlieHHME BHU3YyaJbHOTO »JJIEMEHTa B
MIPOEKT/CTPAHHUILY.
« "VYipanure  BU3yaJbHBI  3M€MEHT" -  yJaJ€HUEe BHU3YaJbHOI'O  DJJIEMEHTa U3
MIPOEKTa/CTPAHHUIIBI.

« "OYHUCTUTH BU3YAJIbHBIM AMEMEHT" - OUMCTKA BU3YaJIbHOI'O 3JEMEHTA C HACJEAOBAHHEM
M3MEHEHHBIX CBOMCTB WJIM YCTAHOBKOM UX 110 YMOJIYAHUIO.
+ "CBoOiiCTBa BU3YaJIbHOTO AJIEMEHTA" - KOH(MUTYpallisi BU3YAIHBHOTO 3JIEMEHTA.
 "PemakTHpoBaTh BU3yaJbHBIN 3JIEMEHT" - BU3yallbHOE PETAKTUPOBAHUE JIEMEHTA.
- "BpIpe3arh BU3yaJbHBIN 3J€MEHT" - BbIpe3aHUE/NIEPEMEIICHIE BU3YaJIbHOTO AJIEMEHTA B
MOMEHT BCTaBKH.
- "KomupoBaTh BH3yaJbHBIH 3JIEMEHT" - KOIIMPOBAHUE BU3YaJbHOT'O 3JEMEHTA B MOMEHT
BCTaBKH.
« "BcTaBUTh BU3yaJbHBIN 3J1€MEHT'" - BCTaBKa BU3yaJIbHOTO 3JIEMEHTA.
« "3arpy3uts n3 B/1" - 3arpy3ka gaHHBIX BU3yaJbHOTO AniemMeHTa u3 b/l
« "Coxpanuts B B/[" - coxpaHeHne JaHHBIX BU3yalbHOIO 1eMeHTa B b/1.
+  "OOHOBUTH MPOEKTHI" - BHITIOJIHSACT MEPEUUTHIBAHNE KOH(MUTYPAIIUN U COCTaBa MPOCKTOB
13 MOJIEIIN JIaHHBIX.

aTpuOyThI BUIKETOB;

BHEIIHHE CBSI3U BUKETOB.

B ocHOBHOM MMPOCTPAHCTBE pa60qero OKHa pasMCIIarOTCA OKHa CTpaHUIl ITPOCKTOB, KaIpOB OMOIMOTEK
BUJDKCTOB, II0JIB30BATCIIBCKUX JOJICMCHTOB HW JJICMCHTOB IIPHMUTUBOB Ha MOMCHT HMX BHU3YAJbHOI'O
pEeaAaKTUPOBAHUA.

CBepxy pabodero okHa COJIEPKHUTCS MEHIO. B MEHIO pa3MenieHbl Bce HHCTPYMEHTBI, HEOOXOIUMBIE IS
paszpabotku untepdeiicor CBY. MeHto uMeeT ciaeayromy CTpyKTypy:

"®aiin" - O0ImuKeE omeparum.
« "3arpy3uts n3 B/1" - 3arpy3ka gaHHBIX BU3yaJbHOTO AniemMeHTa u3 b/l
« "Coxpanuts B B/[" - coxpaHeHne JaHHBIX BU3yalbHOIO 1eMeHTa B b/1.
+ "3akphITh" - 3aKPHITH OKHO PEJAKTOPA.
« "Beixon" - Beixon u3 cucremsl OpenSCADA.
"PenaktupoBanue” - Onepannu peJakTHpOBAaHUS BU3YalbHbIX 3JIEMEHTOB.
- "BpIpe3aTh BU3yaNbHBIA 2JIEMEHT' - BBIpEe3aHHE/TIepEMEIIEHNE BU3YAIBHOTO JJIEMEHTA B
MOMEHT BCTaBKH.
- "KomnupoBaTh BHU3yaJbHBIA 3JIEMEHT" - KOIMPOBAHUE BU3YaJbHOTO 3JIEMEHTa B MOMEHT
BCTaBKH.
« "BcTaBuTh BU3yaJIbHBIN 371€MEHT" - BCTaBKa BU3YyaJbHOTO 3JIEMEHTA.
"I[Ipoekt" - Onepanuu HaJ1 MPOEKTaMHU.
+ "3amycTUTh UCTIOJIIHEHHE MTPOEKTA" - 3aIlyCK MCIIOTHEHUSI BEBIOPAHHOTO MIPOEKTA.
« "HoBbIil npoekT" - co3/1aHNe HOBOTO MPOEKTA.
« "JloGaBUTH BU3yaJIbHBIN 3JIEMEHT" - 100aBJIEHUE BU3YaJIbHOT'O 3JIEMEHTA B MIPOCKT.
« "VYnanuth BU3yanabHBIN 2JIEMEHT" - yaJIEHUE BU3YaJIbHOTO JIEMEHTA U3 IPOEKTA.
« "OYHUCTUTH BU3YaJIbHBIM AMEMEHT" - OUYMCTKA BU3YaJIbHOI'O 3JIEMEHTA C HACJEAOBAHHEM
M3MEHEHHBIX CBOMCTB WJIM YCTAHOBKOM UX 110 YMOJIYAHUIO.
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"CBoiiCTBa BU3YaJbHOTO AJIeMEHTa" - KOH(UTypalHs BU3YAITHHOTO 3JIEMEHTA.
"PenakTupoBaTh BU3YaJIbHBIN 3JIEMEHT" - BU3yaJIbHOE PEAAKTUPOBAHHUE DJIEMEHTA.

« "Bumxet" - Oneparnuu Haj BUPKETaMH ¥ OUOIMOTEKaMHU BUJIKETOB.

"HoBas 6ubnuoteka" - co3aaHne HOBOW OMOIMOTEKH.

"Jlo6aBUThH BU3YAIIbHBIN 3JIeMEHT" - T0OABICHIE BH3yaIbHOTO YJICMCHTA B OMOITHOTEKY.
"V 1anuTh BU3YaIbHBIA 3JIEMEHT' - yIaJICHHE BU3YAJIBHOTO 3JIEMEHTa U3 OUOIMOTEKH.
"O4MCTUTh BU3YaAJIbHBIM JIEMEHT" - OUMCTKAa BU3YaJIbHOTO 3JIEMEHTA C HACJIEOBaHUEM

W3MEHEHHBIX CBOMCTB MM YCTAHOBKOM UX MO YMOJIYAHHUIO.

"CBoiicTBa BU3YaJIbHOTO 3JIeMeHTa" - KOH(UTYpalusi BU3yaIbHOTO SJIEMEHTA.
"PenakTupoBaTh BU3YaJIbHBIN 3JIEMEHT" - BU3yaJbHOE PEIAKTUPOBAHHUE JIEMEHTA.
"Bun" - ynpaBiieHue pacroyio)keHUEeM BU3YaJIbHBIX 3JIEMEHTOB Ha KaJpax.
« "Bumxker Ha BepX" - MOJHSATHE BUIXKETA HA CaMbIil BEpX.
« "Bumxer Ha HM3" - OIMyCKaHWE BUKETA HA CAMbI HU3.
« "lomugars BUIKET" - MOAHATH BUKET BBIIIIE.
« "OnycTuTh BUIKET" - OMYCTUTh BUIHKET HUXKE.
 "BpIpaBHATSH ciieBa" - BBIpaBHUBAHKUE BUJDKETA CIIEBA.
+ "BBIpOBHATH B LIEHTPE BEPTHKAIbHO" - BHIPAaBHHBAHUE BUKETAa BEPTUKAIBHO B
LIEHTpE.
« "BpIpoBHATH cripaBa’ - BBIpaBHUBAHHUE BUJDKETA CIIPABA.
+ "BrIpoBHATH cBepXY'" - BEIpaBHUBAHUE BUKETA CBEPXY.
+ "BBIpOBHATH B LIEHTPE TOPU30HTAIBHO" - BBIPAaBHUBAHUE BUKETA TOPU30HTAIIBHO
B LIEHTpE.
+  "BBIpOBHSATH CHU3Y" - BBIpaBHUBaHUE BUKETA CHU3Y.
"bubnuoreka: {Hms 6mbOnmoTexku}" - MyHKTHI MEHIO Ui JIOCTyNa K KajJpam/BHIKETaM

coJiepXKarumMcsi B OMOJIMOTEKE.
+ "Oxno" - Ynpasnenue oknamu MDI-untepdeiica.

. "BI/IH"

"3aKphITh" - 3aKPBITh AKTUBHOE OKHO.

"3aKkpbITh Bce" - 3aKPBITh BCE OKHA.

"V10XuTh" - YIOKUTH BCE OKHA JIJIs BUIIUMOCTH OJTHOBPEMEHHO.
"KackagupoBaTs'" - pacmoJIO)KUTh BCE OKHA KaCKaJIOM.
"Crnenyroumit" - akTHBUPOBATh CJIEYIOIIEE OKHO.

"IIpenpiaymuil" - akTHBUPOBATH MPEABIAYIIEE OKHO.

"Bumxket: {Mms BUpKeTa}" - MyHKTHI aKTUBALIMU KOHKPETHOTO OKHA.

- YrpaBieHrne BUIUMOCTBIO pabodero OKHa M MaHeJIed Ha HEM.

"ITaHenb BU3yalbHBIX 3JIEMEHTOB" - TaHENb YIPABICHHUS BU3YyaJIbHBIMU 3JIEMEHTaMH.
"@YHKIMHY BUAUMOCTH BUIKETOB" - IAHEJNb YIPABIECHUS BUJUMOCTBIO U PACIOJI0KEHUEM

BHUKCTOB Ha IMTaHCIIAX.

"TlaHenb sneMeHTapHbIX GUryp" - JOMOTHUTENbHAS MTaHENb PEAAKTUPOBAHMS IPUMHUTHBA

anemenTapubix puryp ("ElFigure").

"IIpoexThl" - NpPUILIBAPTOBAHHOE OKHO YIIPaBJICHUS JEPEBOM IIPOEKTOB.

"Bumxers!" - NpUIIBAPTOBAHHOE OKHO YIPABIIEHUS AEPEBOM OUOIMOTEK BUKETOB.
"ATpuOyTHI" - MPUIIBAPTOBAHHOE OKHO JMCIIETYEpa aTPHUOYTOB.

"CBsi31" - IpUILIBAPTOBAHHOE OKHO JUCTIETYEpa CBA3CH.

"bubnuoteka: {Mms Oubnwmoreku}" - ympaBieHHE BUAMMOCTHIO IMaHENIeH OMOIMOTEK

BUJI’KETOB.
«  "IMomomp" - TTomoms mo OpenSCADA u moaynto Vision.

"IIpo" - uabOpMaIUs PO AaHHBI MOAYIb.
"TTpo QT" - uadopmarms o budnrorexe QT, UCMOIBE3YyEMO MOTYIIEM.
"Yro 310" - 3aIIpOC ONMUCAHUs IEMEHTOB HHTep(deiica okHa.

CBepxy, 1OJ] MEHIO, HJIM 110 CTOPOHAM paclojararoTcs MaHedd MHCTpyMeHTOoB. IlaHenmu Moryt ObITh
CKPBITBI WJIM PACIIOJIOKEHBI, YTO YNpPaBIIAeTCs B IMMyHKTe MeHIO "Bua". CymecTByrOT clieayronie maHean

UHCTPYMEHTOB:

- "Ilanens Bu3yanbHbIX 251eMeHTOB" - [laHenp ynpaBieHus BU3yalbHBIMU JIEMEHTAMHU:

"3amycKk UCMONHEHUS POEKTA AJIsi BEIOpAHHOTO 3eMeHTa" - MPOU3BOIUT 3aIMyCK MPOEKTa

Ha WCTIOJTHCHHUE U aKTUBAIUIO BEIOPAHHOW CTPAHUIIBI IPOCKTA.
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« "3arpy3uTh naHHble djemMeHTa U3 bJ[" - BBITONHIET 3arpy3Ky JaHHBIX BbIOPaHHOTO(BIX)
anieMeHToB u3 b/I.

- "Coxpanuth JaHHbIE OdneMeHTa B bBJ[" - BBIMONHSET CoOXpaHEHWE JaHHBIX
BbIOpaHHOTO(BIX) 371eMeHTOB B B/I.

- "HoBblil IpoekT" - co3/1aHue HOBOT'O IIPOEKTA.

- "Hosas OuOimoreka" - co3gaHue HOBOM OMOJIMOTEKH.

 "JloGaBUTH BU3yaJbHBIN 3JIEMEHT" - T0OABIEHUE BU3YAJIbHOTO SJIEMEHTA B MIPOCKT.

«  "Vnanuth BU3yaJbHBIN 3JIEMEHT" - yJaJI€HUE BU3YaJIbHOTO JIEMEHTA U3 ITPOCKTA.

- "CBolicTBa BU3YyaJIbHOTO 3JIeMEHTa" - KOH(PUTypalys BU3yaJIbHOTO AJIEMEHTA.

+ "PemakTupoBaTh BU3yaJIbHBIN AJIEMEHT" - BU3YyaJIbHOE PEIAKTUPOBAHUE DJIEMEHTA.

- "BpIpe3aTh BH3yaJbHBINA 3JEMEHT" - BhIpe3aHUE/TIEpEeMEIEHIEe BU3YAIbHOTO AJIEMEHTA B
MOMEHT BCTaBKH.

« "KonupoBaTh BU3yaJbHbIA 3JEMEHT" - KOIMUPOBAHUE BU3YAJIbHOTO AJIEMEHTA B MOMEHT

BCTaBKU.
 "BcTaBUTh BU3yaJbHBIN 3JIEMEHT' - BCTABKA BU3YAJIBHOTO 3JIEMEHTA.
« "®ynkumun BuguMOCTH BUDKETOB" - llaHens ynpaBiaeHHMs BUAMMOCTBIO M PACIOJIOKEHUEM

BUJI)KETOB Ha MAHETAX:

« "Bumxer Ha BepX" - MOJAHATHE BUKETa HA CAMbIId BEPX.

«  "Bumxker Ha HU3" - OIyCKaHUE BUJXKETA HA CaMblil HU3.

« "ITomHaTh BUIDKET'" - HOMHITEH BUIDKET BEIIIE.

« "OnycTuTh BUIKET" - OMMYCTUTh BUIXKET HUXKE.

- "BplpaBHATH ciieBa" - BIpABHUBAHHE BUJKETA CJIEBA.

+  "BBIpOBHATH B LIEHTPE BEPTUKAIBHO" - BRIpaBHUBAHNE BUIXKETAa BEPTUKAIBHO B LIEHTPE.

 "BpIpoBHSATH cripaBa” - BBIpaBHUBAHNWE BUJKETA CIIPABA.

+  "BbIpoBHATH CBepXY'" - BEIpaBHHUBAHHUE BUIKETA CBEPXY.

« "BBIpOBHATH B LIEHTPE TOPU30HTAIBHO" - BBIPAaBHMBAHUE BUJDKETa TOPU3OHTAIBHO B

LIEHTpE.

"BpIpOBHATH CHU3Y" - BBIDABHUBAHUE BUJKETA CHU3Y.

+ "llanens snemeHTapHbIX ¢(uryp" - JlomomHWTEeNbHAs TaHENb PEAAKTUPOBAHHS IPHUMHUTHBA
anementapubix puryp ("EIFig").

- "BosBpar kypcopa" - BO3BpaT K Kypcopy JUIsl JeCTBUI HaJ pUTrypaMu Ha BHIDKETE.

 "JloGaBuTh MUHUIO" - TOOABIECHUE JIMHUH K JJIEMEHTapHOH (urype.

 "JloGaButh ayry" - noGaBieHue Iyr K 3JeMEHTapHOU purype.

- "JlobaBuTh KpUBYIO O6€3be" - 100aBIEHNE KPUBOW O€3b€ K AJIEMEHTapHOH QuUrype.

+  "BKIIIOYUTH MPUBSAZKHU" - BKIIOUCHHUE MPUBS30K Y JIEMEHTAPHOU (PUTYPHI.

 "bubnuoreka: {Mms 6ubnmoreku}" - YrpaBieHHe BUANMOCTBIO IMaHEIeH OMOIMOTEK BUIKETOB.
Conepxumoe MaHENM 3aBUCUT OT COAECPKUMOro OHOIMOTEKM M BKJIIOYAET KHONKH BbI30BA
3JIEMEHTOB OUOTUOTEKH.
« "QTStarter manens wuHcTpymeHTOB" - IlaHenb, co3maHHass MOAyJieM 3alycka MOJYJIEeH
oubmmoreku QT. Copepxut knHomku s 3amycka Ul monyneit cucremsl OpenSCADA,
ocHOoBaHHBIX Ha OuOmmorexke QT. C moOMOIIBIO 3TOW MaHENIW MOXKHO OTKPHITh HECKOIBKO
9K3EMIUIIPOB OKOH JAHHOTO MOJYJISl MJIH IPYTUX MOJYJIeH.

Bumsy okna paspabotku CBY pacrnonaraercs crpoka craryca. C mpaBoil CTOPOHBI CTPOKH CTaryca
pa3MeIiaTcsl HHANKATOPbl BU3YAJIbHOTO MaciTada peJakTUPyeMOro Kajapa, pexuma U3MEHEHHUs pa3Mepa
DIIEMEHTOB, peXuMa Tekyiled ctanmuu apwkka CBY u momp3oBarens, oT MMEHH KOTOPOTO BeAETCS
paspabotka unTepdeiica CBY. Ilo nBoiitHOMYy KIMKY Ha MHAMKATOPE IMOJIH30BATENS MOXKHO TMOJI30BATEIS
CMEHHUTh, BBEIsS HOBOE WMMs W TapoNib MONIb30BaTeis. B riaBHOe Molie CTPOKU CTaTyca BBIBOASTCS
pa3nuuHbie HHOOPMAIIMOHHBIE COOOIIEHUS M COOOIICHHSI TTOMOTITH.

Jlnst penakTupoBaHUsl CBOMCTB BU3yalbHBIX AJIEMEHTOB MPEAYCMOTPEHO JiBa auaiora. [lepBeiii quamor
MO3BOJIICT PENAKTUPOBATh CBOMCTBA KOHTEMHEPOB BHU3YalbHBIX JJIEMEHTOB (OMOIMOTEK BUIKETOB H
MIPOEKTOB), pHUC, 2. BTopoil auanor ais penakTUpOBaHUSI CBOMCTB caMUX BU3YaJbHBIX 3JIEMEHTOB, pHC. 3.
W3meHeHusi, BHECEHHbIE B Juanorax, cpasy xe mnomajnaloT B ABwkok CBY. Jlns coxpaHeHus 3Tux
u3MeHenus: B bJ| wim BoccranoBnenus u3 b/ HE0OXOIMMO BOCHOJB30BATHCS COOTBETCTBYIOIIUMHU
WHCTPYMEHTAMHM TJIaBHOTO OKHA pa3paOdOTKH.
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«"| ApoekT: AGLKS 2.0 %

Mpoext [ Mime gaHHbIE | CTInn ]
—CocToAHWE
BrntoqeH; [
B[ koHTeiHepa: [MySQL.ucaAGLKS.prj_AGLKS |v]
— KoHjurypawwa
Ied: AGLKS
Mnaa: AGLKS
OnUcaHue:

MpoekT BMayanuaawm AHacTackeBckol [aso-NMgTHON KOMMPECCoOPHON CTaHLMK.

Bnapeney, mynna: | roman v | |users -

LocTym: [Dﬁmp W yNpaB NeHue | v] [Dﬁ:np W YNpaE NeHWE |v] [Dﬁmp | v]
Mepuop ebimcneria (me): [ 100 =
PexiM oKHa MEMonHerns. | OpumHaneHeli pasmep v

Puc.2. Jlnanor penakTHpoBaHMs CBOMCTB KOHTEMHEPOB BU3YaJIbHBIX 3JIEMEHTOB.

C moMoIIbIo TIABHOM BKJIAJIKH 3TOTO TUAIOTa MOKHO YCTAHOBHTS:
+ CocTosiHHE KOHTEWHEpa JIeMEHTOB, a UMeHHO: "Brirouen", BJ] konTelinepa.
«  Wnentuduxatop, uMs U onrcaHue KOHTeHHepa.
- Jlnsg mpoekTa: TONb30BaTelNs, TPYIMIy TOJNb30BaTeNell M JOCTYH TIOJIb30BATeNs, TPYIIIIbI
MOJIb30BATENCH U BCEX OCTAIBHBIX.
+ Jlyis mpoekTa: mepro;] BEIYUCICHUS IPOEKTa U PEKUM OTKPBITUSI OKHA MPU UCTIOTHCHUU.
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 Buprer | Atpubytel | OGpaBotka | Ceaan |

~CocToAHue
BrntoueH: |
PoouTenscknid BUmxeT: [fwlb_originalsfwdg_on -

~KoHdpurypauus

Id: ElCadr

KopeHb: Box

MyTh: fwlb_Main/wdg_EICadr

Kinaa: JneMeHT Kagp

Onucaxwe:

Bnapeneu, rpynna: ’rcman v] ’users v]

Ooctyn: ’Dﬁa@p W yNpaeneHue v] [Gﬁaﬂp W yNpaeneHue v] [Gﬁaop v]

Close

Puc.3. JIuanor pegakTupoBaHUsi CBOMCTB BU3YaJIbHBIX 3JIEMEHTOB.

C moMoIIbI0 TJIABHOM BKJIAJIKH 3TOTO TUAIOTa MOYKHO YCTAaHOBHTB:
+ CoctosHHE 2NeMeHTa, a UMeHHO: "BxitoueH", poAUTeTbCKUN BUTKET.
- Unentuduxatop, KOpeHb, MyTh, UMS U ONMHUCAHUE DIIEMEHTA.
« Ilomp3oBarens, Tpymy TOJIB30BATENICd dJIEMEHTa W JOCTYN  IIOJB30BATENs, TPYIIIBI
MOJIL30BaTEIIEN U BCEX OCTAILHBIX.
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Juanor penakTUpOBaHHsI CBOMCTB KOHTCWHEPOB BU3yaJbHBIX JJIEMEHTOB COACPIKUT JIBE BKIIAJIKH:
BKJIAJIKy KOH(UTYpallMd OCHOBHBIX TapaMeTpoB (puc.2) W BKIAAKY KOHPHUTypaluu mime-JaHHBIX
KOHTeHHEepoB (puc.4).

e BubnwoTeka eupoxeToe: mnEls 123 >

BuGnvoTeka Mime gaHHbIe CTIUM

Il Mime TN | Pasmep gaHHbIx

conlL imagefong 1.84375
coni imagefpong  1.64551
h_127 imagefpng 0486328

h_3 imagefong 0339244

rad_|_127 imagefpng 7.07227
rac_r_127 imageipng 6.90137

v_3 imagefong 0332031

1
2|
3|
n
?rad_ﬂ? imagefong  13.3447
6|
7|
5

NobaeuTe 3aNMcE l [ ¥LanMTe 3anvce ] ’ 3amy3nTe LaHHbIE l [ BeIMy31uTe L8HHBIE

Puc.4. Bximanka penakTupoBaHus mime-AaHHBIX KOHTEHHEpa BU3YalIbHBIX dJIEMEHTOB.

Mogaynb nogcuctemsl “lNonb3oBaTensckne nHtepdgencel” <Vision> 426



Juanor pemakTHpOBAaHWsI CBOMCTB BU3yaJbHBIX 3JIEMEHTOB COJICPKHT YETHIPE BKIJIAJKU: BKIAJIKY
KOH(HTypalnuu OCHOBHBIX MTapaMeTpoB (puc.2), BKIAIKy aTpuOyTOB 3JeMeHTa (pHc.S), BKIaIKy 00paboTKH
anemeHTa (puc.6) M BKIAAKy cBsized anemeHta (puc.7). Ha pasHBIX ypOBHSX HEpapXUH BH3yaJbHBIX
9JIEMEHTOB KaKUE-TO BKJIAJKH MOTYT OBITh JJOCTYIIHBI, @ KAKUE-TO HET.

fos, |

=<' BMBNMOTEYHLIN BEMOXKeT: EICadr

O6pabotka | Casan |

AtpubyT | 3HaveHwne +]
Id ElCadr
Mma 3neMeHT kaap|
Onucanve
MNyTs iwlb_Main/wdg_EICadr

Bkntouen  true
AKTWMBHBIA  frue
leometpua [0, 0, 110, 300, 1,1, 0, 0]

Obpabor...
= doH [arey. ]
LBeT ] grey
naobp...
= Mpannua [1, #000000, CnnolwHoM]
lMpUHa 1

LEeT [ #000000

cTUNe  CnnowHo®
= Ctpanuua [, ]

MCTOM. ..

rpynna

(1Y)

| Close

Puc.5. Bxiagka arpuOyToB 1uanora peJaKTUPOBAaHUS CBOMCTB BU3YaJIbHOTO JIEMEHTA.
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e BMbnWoTEYHLIA EMOXeT: EICadr

Bamket | AtpubyTel | OBpabotka | CBA3N

Id Wma Tun paHHblx | Pabouas obna | O6pab. KoHdpurypauws | Kol
T
FormEN
= FormEl2
id Id Crpoka | Het
name  Mma Crpoka | Het
dscr Onucanve Crpoka | Het E
Pav=t 1= My e ey 1 Llimr
<] i | )]
Hobaeute atpubyT | | Yoanute atpubyT

Hsbik npouenypel: [JavaLikeCaIc.JavaSc v] Belumcnexnua npouenypsl (Mc): [1{]{]{]

ev_wrk=ev_rez="";

off=0;

HFull PID regulator

ifi prmSp != EVAL_REAL && prmOut != EVAL_REAL && prmVar != EVAL_REAL )

{
FormEl1_en=El_Stolb_en=El Stolb2 en=Sp_en=5p1_en=0ut_en=0ut1_en=true;
FormEl2_geomY=40;
El Stolb_p1y=140."(1_-prmQut/100.); E

Fl Stolb1 p1v=140.*1 -(ormVar-min Y max-minii:
| Close

Puc.6. Britanka 06paboTku nuanora peIakTHPOBAHKS CBOMCTB BU3YaJbHOTO AJIEMEHTA.
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I-_"

£+ CTpaHKua npoekTa: /pr] AGLKS/pg_so/pg_l/pg_ggraph/pg_1

Bumwketr | ATpubyThl | Obpabotka ] Cesau

Kan 3HaueHWe ;]

c- Mapa... prm:/LogicLeviexperiment/F3
na... prm:/LogicLeviexperiment/F3/NAME
addr prm:/LogicLeviexperiment/F3/var
ed prm:/LogicLeviexperiment/F3/ed
max prm:/LogicLeviexperiment/F3/max
min  prm:/LogicLev/experiment/F3/min

c- Mapa... prm:/LogicLeviexperiment/F4
na... prm:/LogicLeviexperiment/F4/NAME
addr prm:/LogicLeviexperiment/F4/var
ed prm:/LogicLeviexperiment/F4/ed
max prm:/LogicLeviexperiment/F4/max
min  prm:/LogicLev/experiment/F4/min

color e
=-el3
MNapa... prm:/LogicLeviexperiment/P3
color
c-eld
Napa... prm:/LogicLeviexperiment/P4 @

Close

Puc.7. Bxianka cBsizeil nuaiiora pe1akTUPOBAHUSI CBOMCTB BU3YaJIbHOIO 3JIEMEHTA.
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2.1. Ctuamn

M3BeCTHO, YTO YEIOBEK MOXXET WMETh WHAWBUAYallbHbIE OCOOCHHOCTH B BOCHPHUSTHH TpauuecKon
uHpopmauuu. Ecium 3TH 0COOEHHOCTH HE YYHUTBIBATH TO MOXKHO IOJYYUTh HENPHUITHE M OTTOP)KEHUE
nojb3oBarens K uHTepdeiicy BY. Takoe HempustHe W OTTOPKEHHE MOXKET NPHUBECTH K (haTaIbHBIM
ommbOkam mnpu ynpasiaeHun TII, a Takke TpaBMUPOBAaTh YEJIOBEKa IOCTOSHHOM pPabOTON € TakuUM
unrepdeiicom. B SCADA cucremax NpHUHATHI COTJIALICHUS, KOTOPBHIE PETIaMEHTUPYIOT TpeOOBaHUs I10
co3manno yHHpUIMpoBaHHOTO MHTep(deiica BY, HOpManbHO BOCTIPUHUMAEMOTO OOJBITMHCTBOM JIFOJICH.
[Tpu 3TOM NpakTUYECKH OTCYTCTBYET YUET OCOOCHHOCTEH JIFOJeH ¢ HEKOTOPBIMU OTKJIOHEHHUSIMH.

C menpro ydecTb 3TO OOCTOSATENBCTBO M MHPEAOCTABUTH BO3MOXKHOCTH LIEHTPAIM30BAaHHO M IIPOCTO
U3MEHATh BU3yaJbHbIE CBOMCTBAa MHTepQeiica MPOEKTOM IpeayCMaTpUBACTCA pealu3alus MEHemKepa
cTuiIel naTepdeiica BU3yanu3anu.

[Tonb30BareneM MOXKET OBITh CO3/aHO MHOXECTBO CTHJIEH, KaXKIblil M3 KOTOPBIX OYyIEeT XpaHWUTHb
I[BETOBbIE, MIPU(TOBBIE U APYrHe CBOWCTBA 3JIEMEHTOB Kajpa. IlpocTas cMeHa TS MO3BOJUT OBICTPO
npeoOpa3ute uHTepdelic BY, a BO3MOXKHOCTD Ha3HAYCHHS WHIUBUAYATBHOW CTWIIS JJISI TOJIB30BATEIs
IIO3BOJIMT YYECTh €r0 UHAUBHyalbHbIE OCOOCHHOCTH.

Jlis peanu3anuu 3Toi BO3MOKHOCTH, ITPH CO3/IaHUM KaJIpOB HEOOXOIMMO JJIsi CBOUCTB IIBETa, pudTa 1
Ipyrux ycraHoButh napamerp «Kondurypamus» (tabmumsl Bo BkiIaake «O0paboTka») B 3HaueHue «M3
ctuis» (puc. 6). A B mapamerpe «KoHdurypaunoHHslii mabnoH» yka3zaTh WICHTU(GHUKATOP OIS CTHIIA.
Jlanee 5TO moOJEe aBTOMATUYECKU TMOSBUTCS B MEHEIKEpE CTUJIEH W €ro MOXHO OyleT TaM MEHSTb.
Menemxkep cTuiIel T0CTyIeH Ha CTpaHuIle KOHPUTypaluu mpoekta Bo Bkiaake «Ctunm» (puc. 8). Ha sroit
BKJIAJIKE€ MOKHO CO3/1aBaTh HOBbIE CTUJIH, YAAJIATh CTapble, U3MEHATH I10JI CTWIISA U yJAJISITh HEHYKHBIE.

[ MpoekT | Mime gaHHeie | CTIAM l

CTHNG: [Defaurt |v] [ YaanuTe CTHNb ]

Wnas: [ Default ]

Il | JHaqeHne |

1 |backColor gray

[ ¥paniTe 3anck ]

Puc. 8 Bxnagka "Ctunu" cTpaHuisl KOHQUIypauuu IpoeKTa.

Mogyne nogcuctemsol “lNonb3oBaTenbckme nHTepdencol” <Vision> 430



B nenom crtuiam ocTynHbl, HauMHas C YpOBHS IpoekToB. Ha ypoBHe OMOIMOTEK BHUKETOB MOXKHO
TOJILKO OTPEENATh MOl CTUIIEeH y BHIKEeTOB. Ha ypoBHE mpoekTa mpu BbIOOpE CTHIIS BKIIOYAeTCsl paboTa
CO CTUJISIMH, YTO MPEIIOJaraeT JOCTYM K MOJSIM CTHJIEH BMECTO HEMOCPEICTBEHHBIX 3HAUEHUI aTpuOyTOB.
DaKTUYECKH 3TO O3HAYAeT, YTO MPH YTEHUH WJIM 3alucu aTpulyTa BUPKETa yKa3zaHHbIE onepanuu OymayT
OCYILIECTBIISATHCS C COOTBETCTBYIOLIUM TOJIEM BBIOPAHHOTO CTHJIS.

[Ipn 3amycke mpoekTa Ha HCIOJHEHUs OyleT HCMIONb30BaH YCTAHOBJCHHBIM B MpPOEKTe CTUIb. B
MIOCIIEJICTBHH TI0JI30BATEIIh MOKET BBIOpPATh CTUJIh M3 MEPEUHS JAOCTYIHBIX. BEIOpaHHBIN MOJIb30BaTEIEM
CTHJIb OYJIeT COXpaHEH U UCIIOJIb30BAH MPH CIAEAYIOLIEM 3aITyCKe MPOEKTa.

2.2. Cea3bIBaHMe ¢ IUHAMHUKOH

Jns mpemocTaBieHUS aKTyaJbHBIX JaHHBIX B HMHTEp(EHC BU3yaIM3allid JOJKHBI HCIIOJIH30BATHCA
nanHble ogacuctemsl "Coop nanubix (DAQ)". [Ipupoaa STUX JaHHBIX CIeAyIOIIAs:
1. mapameTpsl, colepKalne HEKOTOPOE KOJIMYECTBO aTpUOyTOB;
2. artpuOyThl MapameTpa MOTYT MPEAOCTaBIATh JaHHBIE 4yeThIpEX TumoB: Jlormueckuit, Llensbrii,
BemectBennsiii 1 CTpOKOBBIN;
3. aTpuOyTHI MapaMeTpa MOTYT UMETh UCTOPHIO (apXUB);
4. arpuOyThI MapamMeTpa MOTYT OBITh ISl YTCHUS, 3aMUCH U C TTOJTHBIM TOCTYIIOM.

VYuuTeiBas MepBbId MyHKT, HY>KHO 00€CHEYUTh BO3MOXKHOCTh T'PYNIIOBOIO Ha3HAUY€HHUs CCHUIKH. Jlis
9TOr0 UCIOJB3YEM KOHLEILHUIO JOTHYECKOIO YPOBHS.

B cOOTBETCTBHY C ITyHKTOM 2 CBSI3M 00ECIIEYHBAIOT MPO3pavHOE TpeoOpa3oBaHUE TUIIOB U HE TPEOYIOT
CHelnuranbHON KoH(pUrypamum.

I[JI?I YAOBJICTBOPCHHA BO3MOXHOCTH OOCTyIlla K apXWBaM B COOTBCTCTBHU C ITYHKTOM 3 cBsa3u
BBITIOJIHSIOT MPOBEPKY THIA aTpuOyTa M, B CiIydae MOJKIOUYCHUsS K "Azpecy", B 3HaUE€HHE TOMEIIACTCS
aJipec CBSA3H.

B tepmunax CBY nunamuyeckue cBsS3M U KOH(QUrypalus JUHAMUKY SBJISIOTCS OJHUM IIPOLIECCOM, JUIS
onucaHus KOH(QUIypalluu KOTOPOro mpeaycMmarpuBaercss Bkiaaka "OOpaboTka" BHIDKETOB (pHcC.6).
Briagka copepxut TabnMily KOH(MUTYpalud CBOWCTB aTpUOYTOB BHIDKETAa M TEKCT MPOIETYpHI
BBIUUCIICHUS BUJDKETA.

Kpome moneii koHpurypanun aTpuOyToB B Tabiuie mpeaycMmarpuBaercs KosioHka "OOpabotka" ams
M30MpPaTENbHOIO UCIIOJIB30BaHUs aTPUOYTOB BUKETOB B BBIUHMCIUTEILHON MPOLIEYpPe BUAKETA U KOJIOHKU
"Kondurypauusa" u "Konpuryparnmonssiii madaoH" uist onucaHust KOHQUTYpaIuK CBSI3EH.

Kononka "Kondurypanus" mo3BossieT yka3zaTb THI CBSI3H TS aTpUOyTa BHDKETA!
« Ilocmosaunas - BO BKIIaJIKe CBsI3el BUIPKETa MOSABISAETCA MOJI€ YKa3aHUS TOCTOSIHHOM, HarpuMep
0co00ro 1BETa WX 3arojI0BKa ATl HIA0JIOHHBIX KaJpOB;
«  Bxoonas cé:3b - CBSI3b C TUHAMUKOM TOJIBKO [Tl YTEHUS;
«  Bwixoonas c6:3b - cBA3b ¢ TUHAMHUKOHN TOJIBKO JJIS 3aIIUCH;
« [lonnas cea3v - NONHAS CBA3b C AMHAMUKOMN (UTEHHUE U 3aIIKCh).

Kononka "Kondurypaunonusii mabaoH" TO3BOJSET OMHMCATh TPYMNbl JUHAMHYECKUX aTpUOYTOB.
Hampumep, 310 Moryr ObITh pa3Hble THUNBl napaMmerpoB mnoacucreMel "DAQ". Kpome Toro, mnpu
KOPPEKTHOM (POPMUPOBAHUM 3TOr0 IOJs paboTaeT MEXaHU3M aBTOMAaTHYECKOrO0 Ha3HA4YeHUs aTpuOyTOB
Ipy yKa3aHUM TOJBKO MmapaMerpa mnoacucrembl "DAQ", 4yTo ympomaer M YCKOpSieT Mpolecc
KoH(purypanuu. 3Ha4eHne dTOU KOJIOHKH nMeeT cienyroniuii popmar: <[lapamerp><Uaentudpurxarop>,
rae:

- <llapamemp> - rpynna atpu0yTa;

«  <Uoewmuguxamop> - uaeHTUPUKATOP aTpuOyTa, UMEHHO ATO 3HAYCHHE COIMOCTABIACTCS C
atpubyramu napamerpoB DAQ mpu aBTOMaTHMUECKOM CBSI3bIBAHUM IOCJE YKa3aHUs TPYNIOBOMN
CBSI3U.

YcTaHoBKa cBsi3ei MOKET ObITh HECKOJIBKUX TUIIOB, KOTOPBIH OIpeaenseTcs mpedruKkcoM:
- val: - Ilpsimas 3arpy3ka 3HaUYeHHs dYepe3 MexaHus3M cBszeil. Hampumep, cBszb: "val:100"
3arpykaet B arpuOyT Bupketa 3HaueHre 100. YacTo ucnonab3yercs B Ciiydyae OTCYTCTBHSI KOHEYHOM
TOYKHU CBA3U C LICIIBIO HpHMOfI YCTAaHOBKHU 3HAUCHUS.
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- prm: - CBsa3p Ha arpuOyT mapaMeTpa WIM HapaMeTp B II€JIOM, Uil TPYNIbl aTpuOyTOB,
noacucremsl "Coop nanneix". Hampumep, cBs3b "prm:/LogicLev/experiment/Pi/var" ocymectsiser
JOCTyM aTpuOyTa BUIXKETa K aTpuOyTy napamerpa nojcucreMsl "COop naHHbIX".

« wdg: - CBs3b Ha arpuOyT APyroro BHDKETAa WIM BUKET B IIEJIOM, JJIS TPYIIBI aTpUOYTOB.
Hampumep, cBsa3p  "wdg:/ses AGLKS/pg so/pg 1/pg ggraph/pg 1/a_bordColor" ocymecTBisier
JOCTYIl aTpuOyTa OJHOTO BHKETa K aTpuOyTy Apyroro. Ha naHHBIE MOMEHT 3TOT THI CBSI3H HE
NpeJHa3HaYeH Uil YCTAaHOBKH IOJIb30BAaTEJIeM BPYYHYIO, a YCTAaHABIMBACTCS ABTOMATHUYECKU B
PEeKMME TMHAMUYECKOTO CBSI3bIBAHHSA!

O0paboTka CBs3€H MPOUCXOIUT C MEPUOTUTHOCTHIO BEIUMCICHHS BUIKETA B MOPSIJIKE:
« [losy4yeHue TaHHBIX BXOJHBIX CBA3EH.
+ BbinonHeHne BbIYMCIECHUS CKPUITA.
 Ilepenaua 3HaUY€HMI IO BBIXOIHBIM CBSI35IM.

Ha puc. 7 mpencraBieHa BKIaaKa CBA3€H C BO3MOXKHOCTBIO TPYNIIOBOTO W HWHIMBHIYaJILHOTO
Ha3HaueHHEM aTpUOyTOB.

[Ipu pa3melieHUN BUIDKETA, COJIEPKaLIero KOH(GUTYpalUIO CBSA3EH, B KOHTEHHEP BUIKETOB BCE CBS3H
HCXOJIHOTO BUKETa JOOABIIAIOTCS B CIIUCOK PE3yIbTUPYIOLINX CBs3eH KOHTEHHEpa BUKETOB.

W3 BBIIIECKA3aHHOTO BHUJHO, YTO CBSI3M YCTAHABJIMBAIOTCS I0JI30BATEIEM B Ipoliecce KOH(UTYypaluu
untepdeiica. OpHako, g TMPEIOCTaBICHUS BO3MOXHOCTH CO3/IaHUSI KaJIpoB OOIEro Ha3HA4YeHHs C
dbyHKUIMEH mpenocTaBiIeHUs JETATM3HPOBAHHBIX JaHHBIX PA3HBIX HMCTOYHHKOB OJHOTO THUIA HEOOXOIUM
MEXaHM3M JIMHAMUYECKOM YCTAaHOBKM CBsi3eil. Takoi MeXaHW3M MNpeayCMAaTPpUBAETCS MOCPEACTBOM
3ape3epBUPOBAHHOTO KIIIOYEBOTo HaeHTH(UKaTopa "<page>" rpymibl aTpuOyTOB CBsi3eH y KaJpoB 00IIero
Ha3HA4YCHMs] U JTUHAMHYECKOE Ha3HAueHHUe CBs3eil ¢ uaeHTHuuKaTopoMm "<page>" B mpolecce OTKPBITUS
KaJpa 0011ero Ha3HAYeHUs CUTHAJIOM OT JAPYTOTO BHJDKETA.

Paccmorpum mpumep, korma mMercs Kaap obOmiero HazHadeHws "llaHenms koHTpoins Tpadukom" u
MHOkecTBO "I'padpukoB" Ha pa3HbIX Kaapax. "[lanens KoHTpOIsS TpaduKoM" UMEET CBSI3U ¢ IIabJIOHAMMU:
. tSek -> "<page>|tSek"
. tSize -> "<page>|tSize"
« trcPer -> "<page>|trcPer"
- valArch -> "<page>|valArch"

ITpu sTom kaxapiid BumpkeT "I'paduk" umeer arpudyThI tSek, tSize, trcPer u valArch. B cimydae Bb130Ba
curHania otkpeiTus "Ilanenn xkouTpons rpadukoM" w3 moboro Bumkera "I'paduk" mpoucxoaut
cBs3pIBaHUs aTpuOyToB "llaHenw koHTpods rpadukomM" B COOTBETCTBHHM aTpuOyTy, YKa3aHHOMY B
mabione, ¢ atpubyrom Bukera "I'paduk". Kak pesynbrar, Bce nm3MeHeHus Ha "llanenu KOHTpoOIs
rpaduxkoM" OyayT OTpaskaThCsl Ha rpauKe IOCPEICTBOM CBSI3H.

B caydae nannuus y Bumketa "I'paguk" BHemIHUX cBs3eil Ha nmapaMeTpsl noacucteMsl "COop JaHHBIX",
cBs3u "llanenu xkoHTpoIst rpadukoM" OyIyT yCTaHABIMBATHCS Ha BHEIIHUHA MCcTOYHHK. Kpome aToro, eciu
y "Ilanenu koHTpOs rpaduxkom” OyayT 3asBICHBI CBA3M HA OTCYTCTBYIOLIME HEIIOCPEICTBEHHO Y BUJDKETA
"I'padgux" arpulyTel, TO OyaeT NPOM3BOIUTCS MOUCK HA HAJIUYME TAaKUX aTPUOYTOB Yy BHEILIHETO
UCTOYHHMKA, TMEPBOIO Ha KOTOPBIM YCTaHOBJIEHA MpsiMasl CBS3b, BBIMOJHAS TEM CaMbIM JIONOJHEHHE
HEJIOCTAIOIIMX CBA3EH.

Jnst HarmsigHOTO M300paKEHUS 3TOT0 MEXaHU3Ma MpuBeieHa Tabnuma 2.1.

Taoauua 2.1. MexauusMm IUHAMUYECKOH JIMHKOBKH.

ATpuOytsl "[lanenn KOHTPOISA ATpuOyTHI Pesynprupyronias cBA3p Wi
" ATpuOyTHI
rpapuxom” (11abia0H e " BHEIIIHETO 3HA4YEHUE CBS3YIOLIET0Cs
o paduka " "
JTUHAMUAYECKON CBSI3M) [Tapametpa aTpulyTa

tSek (<page>|tSek) tSek - "I'papuk".tSek

tSize (<page>|tSize) tSize - "I'padux".tSize

trcPer (<page>|trcPer) trcPer - "I'padux".trcPer

valArch (<page>|valArch) valArch - "I'padux".valArch

var (<page>|var) var var "[Tapametp".var
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ed (<page>|ed) - ed "TTapametp".ed

max (<page>|max) - - EVAL

min (<page>|min) - - EVAL
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3. UcnosiHenne natep@eiico CBY

Hcnonnenue unrepgeiica CBY 3akirodaeTcst B 3allyCKe HOBOTO CE€aHCa MPOEKTa WM MOJKIIOYEHUH K
cymiecTByromeMmy Ha ypoBHe nBmwkka CBY. Jlanee Moayns HEMOCPEACTBEHHON BU3YAIH3allUA OTPAXKAET U
yIOpaBisieT NOaHHBIMU ceaHca. [JIlaBHOE OKHO pEXHMMa HCIONHEHUs JJaHHOTO MOMAYJS HMeEeT BHI,
IIPEJICTaBJICHHBIN Ha puC.9.

PeasnzoBaHo OOHOBJIEHHE COJEPKHMMOIO OTKPBITBIX CTpaHUL] HHTepdeiica BU3yanu3aLuud C
NEePUOIUYHOCTHIO UCTIONHEHHS CECCHH MpoeKTa. B mporiecce 0OHOBICHHUS BBITIOJIHACTCS:
+  3aIlpOC CHHUCKA OTKPBITHIX CTPAHMIL C TPU3HAKOM MOJU(PUKALMU CTPAHUIBl Y MOJIEJIN U IPOBEPKA
COOTBETCTBUS PEAIBHO OTKPBITHIX CTPAHULl 3TOMY CIIUCKY;
* 3aIlpocC BETBU JaHHBIX MOAU(PHUIIMPOBAHHBIX CTPAHMLI;
+ OOHOBJIEHHE COJEPKHUMOI0 MOJIUGUIMPOBAHHBIX CTPAHMIl U MX BHUPKETOB B COOTBETCTBUM C
IIOJIy4Y€HHBIMU U3MEHEHHBIMU JAaHHBIMHU.

ITo 3akpeiTuio "RunTime" okHa MPOU3BOIUTCS 3aKPHITHE CECCUU MPOeKTa B ABMKKe CBY.

MexaHu3M 3ampoca TOJNBKO W3MEHEHHBIX IAaHHBIX OCHOBAaH Ha aOCONIOTHOM CUETYHKE HWCTIOTHEHHS
ceccuu. [lpm BHeceHHMH peadbHBIX W3MEHEHHUN B aTpUOYThl BUDKETOB BBITIOJIHACTCS 3allOMHUHAHHUE
3HA4YeHHs ATOTO CYETUMKA, YTO M TMO3BOJSET UACHTU(DUIMPOBATH U3MEHEHHBIE aTpuOyThl. Takoil moaxon
MO3BOJISICT MTOBBICUTH MTPOU3BOIUTEIHLHOCT U YMEHBIIIUTL HATPY3KY Ha CETEBOH 0OMEH B ciydae JOCTyma K
nBxky CBY uepes ceTb.

Hepapxuuecku MOAyJIEM IPEIyCMaTPUBAETCS BO3MOKHOCTb Pa3MEILECHHs CTPAaHUIl IPOEKTa Kak Ha
[JIaBHOM OKHe HcroyiHeHus (puc.9), Tak M BKJIaJbIBas BHYTPh BUIKETOB KOHTEHHEPOB, a TAKXe MyTeM
OTKPBITHS TOIOJHUTEIBHBIX OKOH ITIOBEPX OCHOBHOTIO.

IIpu pa3BopauMBaHWM TJIABHOI'O OKHA HCIOJHEHUS WIM T[EpeXoJe B IOJHOIKPAHHBIH pEeXUM
BBITIOJIHAETCS MaclITaOUpOBaHKUE COAEPKUMOTO cTpaHuIlbl nuHTepdeiica CBY, 3amonnsas BCE mpocTpaHCTBO
OKHA U, TMO3BOJISASA TEM CaMbIM HCIOJHATH IPOEKTHI, pa3pabOTaHHbIE HA OJHOM pa3pellieHUWU 3KpaHa, Ha
pa3HBIX pa3peuIeHUsX.

['maBHOE OKHO COCTOMT W3 MEHIO (CBEpXY) CTPOKHM cTaTyca (CHHM3Y) M HCIOJIHSEMOIO COJEPKHUMOIO
ceaHca MeXJy HUMU. MEHIO B PeKHMMeE HCIIONHEHUS MO3UIIMOHUPYETCSl KaK MHCTPYMEHT aJIMUHUCTPATOpPa
OpenSCADA, coaepxamuii o0IIecucTeMHble (DYHKIHMH, W JOCTYMHO TOJBKO TMPUBUIIETHPOBAHHBIM
MOJIH30BATESIM, COCTOSIIIIUM B Tpymie "root". MeHI0 UMEeT CIEaYIOIIYI0 CTPYKTYPY:

.« "Oain" - O0mue onepaum.
« "[lewatn" - [leuaTs:
+ "Crpanuna" - cTpaHUILy TIOJIB30BaTEIbCKOTO HHTEpPeiica;
« "Jluarpamma" - TuarpaMMy Ha MOJIb30BaTEIbCKOM HHTepeiice;
+ "JlokymMeHT" - JOKYMEHT Ha IO0JIb30BaTEIHLCKOM HHTEpderice.
« "Dkcnopt" - DKCHOpT:
+ "Crpanuna'" - CTpaHUILy MOJI30BATEILCKOTO UHTEp(erica;
« "Jlmarpamma" - muarpamMmy Ha MOJb30BaTEILCKOM HHTEp(Elice;
« "JlokyMeHT" - JOKyMEHT Ha MOJIb30BATEIbCKOM HHTEpdetice.
+ "3akphITh" - 3aKPHITH OKHO PEJAKTOPA.
- "Boixon" - Beixoa u3 cucremsl OpenSCADA.
- "Hapymenue" - KBurtanus HapymeHuii:
« "VpoBeHs HapylieHus" - Bce HApYIICHUS;
- "CseToBO€ MpeaynpexacHue" - CBETOBOE YBEJIOMIICHUE;
- "IIpenymnpexneHue ryaikom" - yBeJJOMIIEHUE TYKOM;
- "3ByKOBOE/pedeBOe MpeaynpexacHue" - yBeIOMICHUE 3BYKOM/PEUbIO.
- "Bun" - [Tapamerpsl 0oToOpaxeHusi ceaHca MpoeKTa.
« "Becb a3kpan" - nepexitoyaTesib MOJTHOAKPAHHOTO PEKUMA UCTIOJTHEHMUSI.
+  "TTomomp" - [Tomomis mo OpenSCADA u moaymto Vision.
« "I[Ipo" - mHpOpMAaLIHS TIPO ATAHHBIA MOYJIb.
« "IIpo QT" - undopmanus o 6udimoreke QT, ucnonb3yemMoit MOIyIEM.

C mpaBoii CTOPOHBI CTPOKH CTAaTyca pa3MEIIAl0TCs WHANKATOPHI YaCcoB, TEKyIIel cranuuu apmkka CBY
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U T0JIb30BaTeNs, OT MMEHH KOToporo ucnonsserca untepdeiic CBY, a Takxke maHeiab ¢ KHOIKAMH
KBUTAIlUU HapyLICHWH, meyaTtu U skcnopra. [lo qBOMHOMY KIMKY Ha MHAMKATOPE MOJIb30BATENSI MOXHO
M0JIb30BaTENsl CMEHUTh, BBE/I HOBOE MMsI U MapoJib MOJB30BaTeNs, a M0 KJIUKY Ha KHONKHU KBHUTALUU -
CKBUTUPOBATh HAPYIICHUS MOJHOCTBIO UJIM TOJIBKO HYKHOE YBEJIOMJIEHHE. B riiaBHOE 1ojie CTpOKU craTyca
BBIBOSITCS PA3IUMYHBIC HHPOPMALMOHHBIE COOOMICHUS U COOOIIEHHS TTOMOIIIH.

daiin Hapywenwe Bug  Momows

OfwecTaHunoHEa

ObwecmaHUUOHKa

Ha taken

a3 Ha MMuHcK

23.491
39.058
28.190

[faa e FBA

e

wmrBv@P Q = e DefaunH14:28:39

Puc.9. 'maBHOE OKHO pexXrMa UCIIOJIHEHUS.
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4. IlpeacraBjienue 0a30BbIX )JIEMEHTOB (IPMMHUTHBOB)

B nmanHOI BepcMu ATOrO0 MOMAYINS pealn30BaHbl HE BCe 0Opa3bl MPUMUTHBOB 3AJ0KEHHBIE ITHM
mpoekToM. B o0111em ke mpoeKToM 3aJ10KeHBI IPUMHUTHUBHI:

Id HaumenoBanue DOyHKUMsA

[TpyMHTUB SBIIIETCS OCHOBOM ISl OTPUCOBKH AJIEMEHTAPHBIX
rpadudecKkux GUryp co BCEBO3MOKHON KOMOMHAITUEH UX B OJTHOM
ob0wekre. [IpeqycMaTpuBaeTcs moanepKKa CIeayroIX
AJIEMEHTapHBIX (uUryp:

« Jlunaus.
DneMeHTapHbIe « Jyra.
rpadguieckue GUrypol « Kpusas 6e3be.

+ 3aruBKa 3aMKHYTOTO POCTPAHCTBA.
Jlist Bcex Guryp, coepiKanuxcs B BUIKETE, YCTaHABIUBAIOTCS
€JIMHbIE CBOWCTBA TOJIIMHEI, IIBETA U T.]I., HO 3TO HE UCKIIOYAET
BO3MOXKHOCTh YKa3aHWsI BBIIICTICPEUHCICHHBIX aTPHOYTOB KOHKPETHO
JUTSL K&KJI0M (pUTyphl OTAETBHO.

ElFigure

BxurouaeT noaaepkKy cTaHAapTHBIX KOMIOHEHTOB (POPMBI:
« PenakTupoBaHue CTPOKH.
« PenaktupoBanue Tekcra.
+  @naxok.

FormEl  |DnemenTs hopmbl. - Knomnxa.

« Ilone BbiOOpa U3 criucka.

«  Cnucok.

+  Cnaiizep.

+ Crpoka npoKpyTKH.

DneMeHT TeKcTa(MEeTKH). XapaKTepu3yeTcsl TUIIOM HIpu@Ta, [IBETOM,

Text Texkcr o
OpPUEHTALUEN U BBIDABHUBAHHUEM.

DneMEeHT 0TOOPaKEHUS paCTPOBBIX U BEKTOPHBIX N300paxKeHUM
pa3IMUHBIX (POPMATOB, IPOUTPHIBAHNST AHUMHPOBAHHBIX

Media Menuna n300paKeHU, TPOUTPhIBaHUE ayAHO (PPAarMEHTOB U IPOCMOTP
BUICO-(PparMeHTOB. BO3MOKXHO B HErO CTOUT BKIIFOYHUTH MOICPIKKY
OpenGL!

DJIEMEHT JuarpaMMbl ¢ TIOJIEPIKKON BO3ZMOKHOCTH OTOOpaXKEHUS
HECKOJIbKMX MOTOKOB TPEHIOB U Pa3IMYHBIX PEKUMOB OTOOpaKeHHUs
OT MUHUMAJIUCTUYECKOTO 0 MOJHOIKPAHHOTO, ABYXMEPHOTO,
TPEXMEPHOTO, KPYTOBOTO U T.[I.

Diagram |[duarpamma

DJeMEeHT NPOTOKOJIa, BU3YyaIU3aTOPa CUCTEMHBIX COOOILEHHH, C
Protocol |[IIpoTokomn HOJIEP’KKOM pa3IMYHBIX PEKUMOB PaOOTHI MIPU PA3TUYHBIX pa3Mepax
Y YCTaHOBKaXx.

OneMeHT GOpMHUPOBAHUS OTUETOB, )KYPHAIOB U IPYroi

Document | [fJokymeHT
JOKYMCHTAIIMU HA OCHOBC YKAa3aHHBIX JTaHHBIX.

Oynknusa API HeBu3syasbHbII Ha CTOPOHE UCIIOJIHEHHSI BUKET, ITO3BOJISIOIINAN
Function |00bexTHOI MOaeIH BKJIIOYATh BBIYUCIUTEIbHbBIC (PYHKIIUN 0OBEKTHON MOJIENTH
OpenSCADA OpenSCADA B CBY.
ConepKUT MEXaHU3M PA3MEILEHUS APYTUX BUIKETOB C LEIbIO
Box Konrelinep (opMUPOBaHNS HOBBIX, 00JI€€ CII0KHBIX BUJIKETOB U CTPAHUI]

KOHEYHOH BU3yaJIn3allyuu.
bonee geranpHO PaCCMOTPHUM PCATU3ALUI0 KAXKIOT0 IPUMHUTHBA.
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4.1. Ilpumurtus 1emenrapuas ¢purypa (EIFigure)

Peann3oBana moaiepka 3eMEHTApHBIX (GUTYP: JTMHUH, SJUTUITUYECKON AyTH, KpuBoi be3be u 3ammBka
3aMKHYTBIX KOHTYPOB LIBETOM W/WIH n300paskeHreM. JlJis 37ieMeHTapHbIX (GUryp pealn30BaHbl CIEAYIOIINE
OIIEPALIUHU:

+ cosnanue/ynaneHue puryp;

+ KomupoBaHue (uryp;

+ TIepeMelIeHHE U H3MEHEHUE pa3MePOB GUTyp C MMOMOIIIBIO MBI U KJIaBHATYPHI;

+  BO3MOXHOCTb CBSI3bIBATh 3JI€MEHTapHbIE (PUTYPBHI IPYT C APYroM, Mojydast 6osee CIOXKHbIE, AT
KOTOPBIX JOCTYIIHBI BCE CBOMCTBA MCXOIHBIX 3JIEMEHTapHBIX (PHUTYD;

*  BO3MOXHOCTb OJIHOBPEMEHHOTI'O NEPEMELIEHUSI HECKOIBKUX (QUTyp;

* 3aJMBKa 3aMKHYTOT'O KOHTYpa IIBETOM W/WJIH U300paKeHHEM;

+ TeHepanus cOOBITHH KIaBUII MBI B MOMEHT KJIMKA MBIIIBIO HA 3AJINTHIE KOHTYPA;

+ MaclTabupOBaHUE;

+ IIOBOPOT.

Ha puc. 10 npeacraBiieHa 4acTh 3KpaHa ¢ KaJpoM, COAEepKAIIUM dJIeMEHTapHbIE (PUTYPHI.

Puc.10 Peanuzanust snemeHTapHbix Guryp B Vision.

@Ourypsl, JeXalue B OCHOBE JAHHOTO BUJDKETa, COJEp)KaT TOUYKM(HAdajgbHas M KOHEYHas), KOTOpbIe
MOTYT CTBIKOBAThCSI C COOTBETCTBYIOLIMMHU TOYKAMHU JIPYrux (Uryp, U TOYKH, C IOMOILBI0 KOTOPBIX
U3MEHSIETCSI TeOMETpHS (DUTYPHI.

Jlo6aBuTh (HpUTrypy MOKHO C HOMOILBIO MBIIIH:
1. BriOpats xenaemyto GUrypy U3 KOHTEKCTHOTO MEHIO.
2. 3apaTh ¢ IOMOIIBIO JIEBOM KHONKHM MBIIIM HAYaJbHYI0 M KOHEUHYIO TOYKH (Ul JIMHUU IIPU
yaepxxuBanuu kiasuy SHIFT nponcxoaut oproroHanbHas €€ OTPUCOBKA).

Vnamuts Gurypy(bl) MokHO TTyTéM Hakatus kHOmKH "Del", numest Beinenennyo(sie) Gurypy(sl).

CkonmpoBath ¢urypy(bl) MOXXHO nyTéM Haxatus komOumHaumu Kmasum "Ctrl" + "C", umes
BhIJICNIEHHYIO(BI€) QUrypy(Hl).
[TepeaBUHYTH/U3MEHNTH Ta0APUTHI (PUTYPHI MOMKHO C MOMOILBIO MBI WIH KJIaBUATYPHI:
1. Boiaenuts ¢urypy, KIaHyB MO0 HEW JI€BOH KHOIKOW MBIIIH.
2. IleperamuTh (C NOMOLIBIO MBIIIM WINM YHOPABISAIOIIMX KIABUII) (GUIypy WIM OIHY U3 €€
KOHTPOJIbHBIX TOYEK B JKEJIAEMOE MECTO U OTIYCTUTh KHOMKY MBIIIH(KJIABHUIILY).

CymiecTByeT BO3MOYKHOCThH IEPEMeEIIaTh HECKOJIBKO BBIIEICHHBIX (DUTYp, BHIOPAHHBIX TPU MOMOIIU
ynepxxkanusa "Ctrl"(3ta omuusa pabGortaer mpu oTkiaroueHHON kHomke Connetcions(IIpuBsizku)) nubo mpu
MTOMOIIIH BBIJICIICHUST MBIIITIKOH.

Casi3aTh GUrypsl APYyT C IPYroM MOXKHO CIETYIOIIUM 00pa3oMm:
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1. Haxatp xHonky Connections.

2. Boigenutb onHy U3 QUIYp W NMEpeMECTHTh €€ HAadalbHYI0 MJIM KOHEYHYIO TOYKY K JKeIaeMOi
HAYaJbHOW WM KOHEYHOM TOYKEe Apyrol (urypsl Tak, 4ToObl OHa Momajaja B MOSBHUBIIYIOCS
OKpYy>XKHOCTb. CBsi3aHHBIE (UIYpHl IEpPEeMELIAlOTCS TakkKe Kak M OTAelbHble, 0Olias ToukKa
nepemMenaeTcs Uit BceX GPUryp, K KOTOpbIM OHa OTHOCHTCS(TIPUOPHUTET OTAAETCS AyTe, ABE TyT'H HE

MOTYT OBITh COETMHEHBI HEMOCPEACTBEHHO JIPYT C JIPYTOM).

3anuTh 3aMKHYTBIH KOHTYp U3 (PUTYp MOKHO CJIEAYIOIIMM 00pa3oM:
1. Haxats kaomiky Connections.
2. Co3zpaTb 3aMKHYTBII KOHTYD.
3. JlBa pa3za KJIalHYTh MBIIIKOW BHYTpPH €rO.

VYaanuTe 3aJMBKY 3aMKHYTOI'O KOHTYpa MOYKHO M3 KOHTEKCTHOTO MEHIO, KJIAlHYB INPaBOM KHOIKOW
MaHUMIyJISATOpa "MBbIIIBL" 10 3aJUBKE; pPa30pBaB KOHTYp 3aJIUBKH; JBOMHBIM KIMKOM JIEBOW KHOIIKH

MaHUNYJISATOpa "MBIIIB" TI0 YK€ UMEIOIIEMYCS 3AIMTOMY KOHTYpY.

[ToBOpOT purypsl OCyIIeCTBISETCA BOKPYT LIEHTPA BUKETA.

4.2. llpumutus Tekcra (Text)

Peanm3oBana moaiep:kka 3J€MEeHTa TEKCTa CO CBOMCTBAMH:
« Ilpudt co croiicTBamu: THMAa/Kiacca mmpudTa, pasMepa, YCUICHUSA,
MOoMYEPKUBAHUS U TTePEUEPKUBAHUS.
- lIBer Tekcra.
+ OpueHranus TeKcTa.
+ ABTOMaTHYECKHUI NMEPEHOC IO CIOBAM.
- BrIpaBHHBaHME TEeKCTa IO TOPU3OHTAIN U BEPTUKAIN CO BCEMU BapUaHTaMHU.
+ OroOpaxkenue ¢hoHa B BHJIE I[BETA W/UITU N300paKEeHUSI.

+  OtoOpakenne 0OpIIOpa BOKPYT TEKCTA C YKa3aHHBIM I[BETOM, IIIMPUHON U CTHIIEM.

«  @®opMHpOBaHHE TEKCTa U3 aTPUOYTOB PA3IIMYHOIO TUIIA U CBOWCTB.

HAKJIOHHOCTH,

Ha puc. 11 npencraBieHa yacTb 3KpaHa ¢ KaJpoM, COJAEpPKAIIUM MPUMEPHI TEKCTA C UCIIOJIb30BAHUEM

Pa3IUMYHBIX ITAapaMETPOB.

MpocTolr MApHBIA Kypous ©
TEKCT ne npaga

UEHTRY =
=

=
L%} i
= B

I

Eabliop

il L)

Puc.11. Peanusauus 6a30Boro ajiemenTa Tekcra B Vision.
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4.3. Ilpumurtus 3j1eMmeHTOB popmbl (FormEl)

Peanm3oBana mojiepkka 3yeMeHTOB ¢opMmbl Ha kaapax CBY. Peanm3oBaHbl 3a10)K€HHBIC CBOWCTBA,
BKJIIOYAs! CJIETYIOIINE JIEMEHTHI (DOPMBI:

Peoaxmop cmpoxu - ITlpencraBneno cnenyrommmu Bugamu: "Tekcr", "Combo", "Ilemoe",
"BemectBennoe", "Bpewms", "Jlata", "Bpems u Jlata". Bce BuIbI pegakTopa CTPOKH MOJAECPKUBAIOT
HOJTBEPKJICHHE BBOAA.

Peoaxmop mexcma - TlpeacraBisieT peIakTop IIOCKOTO TEKCTa C MOJITBEPKACHUEM WIIA OTKA30M
OT BBOJIA.

Ilone ghnaxcka - Ilpenocrapinser mone GUHAPHOTO (praskka.

Knonxa - IlpenocraBiseT KHONKY C TMOAJEP)KKOW: 1IBeTa KHONKH, HM300pa)KeHHsI B KHOMKE U
pexxuma QuKcanuu.

Buibop uz cnucka - Ilpenocrasisiet moje BEIOOpa 3JIEMEHTa CO CIIMCKA YKa3aHHBIX 3JIEMEHTOB.

Cnucox - [IpenoctaBinser mojie cucka ¢ KOHTPOJIEM 32 TEKYIIUM 3JIEMEHTOM.

Cnaiidep - DIeMeHT cnanjepa.

IIpoepec-6ap - Tlonocka mporpecc-6apa.

PeanuzoBanbl pexxuMbl: « BkimroueH» n « AKTHBEH», a TakKe Tepeada U3MEHEHUH U COOBITHIT B MOJIETTh
nanHbiX CBY (aBHXOK).

Ha puc. 12 mpexacraBieHa 4YacTh 3KpaHa C KaJpOM, COJCPIKAIIUM BBIMICTICPECUNCICHHBIC JJICMCHTHI
(hOpMBL.

[CTDDH.E. pe,qarrupml 10 T ]%I 3,142 wrcicmd ]%IEHEMEHT ] - ]

[m:ﬂ ]%[24.05.1}? ]%[24.05.0? 21:48 ]%]

TekCTOBRIW PERAKTOD C TekcToBwld pegakTop Ges nep| | SHaY1
NEPEHOCOM NO CNoOBaM +

K1 (1]

[ | ®namok

MpocTan kHonka DUKCHPOEEHHEA LipeTHan kHonka

[[J—0—@ ] G

Puc.12. Peanmuzarmus snemenToB ¢popmel B Vision.
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4.4. Ilpumutus orodpaxxenus megua-marepuajion (Media)

PeannzoBana moaaepikka 31eMeHTa 0TOOpayKeHHs Meia-MaTepHaIoB CO CBOMCTBAMU:
+  YKa3zaHus UICTOYHUKA MEIHNA TAaHHBIX (M300pakKeHHs WIIH BUICO-MaTepHaia).
« IlpocmoTpa wu300paxKeHUit OOJBIIMHCTBA M3BECTHBIX (OPMATOB C BO3MOXKHOCTBIO HX
BIIMCHIBAHUS B pa3Mep BUIKETA.
+ IIpourpeiBaHus MPOCTHIX AHUMHUPOBAHHBIX (HOPMATOB M300paXKEHHUM M BUAECO C BOZMOXXHOCTBIO
YIIpaBJICHUS] CKOPOCTHIO TIPOUTPHIBAHUSI.
+  Otobpaxenue GoHa B BUJE LBETa U/WIH N300pasKeHHUSL.
+ OrobpakeHue 60paOpa BOKPYT TEKCTA,C YKa3aHHBIM [[BETOM, ITUPUHON U CTUIICM.
«  ®opmupoBaHHs aKTUBHBIX 00JaCTeH M reHepausi COOBITHI TTPH UX aKTHBAIUH.

Ha puc. 13 npexacraBieHa 4acTb 9KpaHa ¢ KaJpoM, COAEPKAIUM MPUMEPbI IPOCMOTPA/TIPOUTPHIBAHUS
Me/ina-1aHHbIX.

Puc.13. Peanmmzanus 6a30BOro 3jeMEeHTa OTOOpaXKCHHS MeIha-MaTepruayioB B Vision.
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4.5. llpumMuTuB nocrpoenus auarpam/rpagpuxkos (Diagram)

PeanmzoBana moaaep:kka 31eMeHTa MOCTPOSHHS JUarpaM/TPEeHI0B CO CBOWCTBAMM:
+ Tloctpoenue rpaduKOB/TPEHIOB:

- Iloctpoenus rpaduka Ans: apXUBHBIX JAaHHBIX, TEKYIIMX JaHHBIX U (OPMHUPOBAHUS
MIPOMEXYTOUHOTO Oydepa oToOpakeHus AJIs TapaMeTpoB 0e3 apXuBa.
« TlocTpoeHue Kak OAMHOYHBIX TPa(UKOB CO 3HAUCHHEM MapaMeTpa Mo OCH OpJIUHAT, TaK 1
CBOJIHBIX Tpa(MKOB, BKIIFoYaronmx 10 10 mapaMeTpoB, ¢ IPOICHTHOH IIKAJIOM.
«  Bo3moxHOCTb afjantanuu rpaduka napamerpa K 3HadeHHUsIM JaHHBIX, TOJITOH IIKaJbI.
- Ilupoxmii nuana3oH MacmITaOMPOBAaHUS M aJaNTallid TOPU3OHTAIBHOM MIKAJIBI C
aBTOMaTHYECKHM YCPEHEHHEM Ha YPOBHE CepBeEpa M caMOro NPUMHUTHBA.
+  B03MOXHOCTb 0TOOpakeHUE pa3MEPHOI CETKH U MapKEPOB MO TOPU30HTAIN U BEPTUKAIIH
C ajlanTaluen K 1uana3oHy 0TOOpaKeHUsI.
« Tloanepkka akTUBHOTO pexXHMa C KypcopoM M MOJYYeHHUEM 3HauUeHHH 101 KypcopoM.

Ha puc. 14 npencrapiena 4yacTh 3KpaHa ¢ KaJpoM, COAEPKAIIUM IPUMEPHI AHarpaMMBbI-TPEH/Ia.

|"| 10
A L]]- J'M. | i \ A / II|||I|| | | Loy
Mapaif A g AAAS ".'I".ﬂ.llll'uﬁ-llllwIlull'-'lJ '-.f'-._,,l'l.,_ﬂl'l..4|"ll| I|||'.'.- --.,|r"'-..""l.--"‘-.,.'lI|I "ulI“'l"ll_—-'lhlIll".'I N !

Puc.14. Peanmmzamus 6a30BOTO 2IeMEHTa OTOOpaKEHUS TUarpaMMbI-TpeHaa B Vision.

4.6. llpumuTuB popMupoBaHKs NPOTOKOIA (Protocol)

Peann3oBana noaaep:kka 3neMeHTa (POpMUPOBAHUS TPOTOKOJIA CO CBOWCTBAMM:
+  @®opmMupoBaHHUE MTPOTOKOJIA U3 apXHMBa COOOILICHUHN 3a YKa3aHHOE BpeMsl U TIIyOHHY.
« 3ampoc JaHHBIX U3 YKa3aHHbBIX apXUBATOPOB COOOILIEHUH.
+ Bpi0opka 1aHHBIX U3 apXUBOB 10 YPOBHIO BaKHOCTH U IIA0JIOHY KaTETOPHH COOOIICHUH.
« Tlomneprkka pexxuma CIIeXeHUsI 3a IOSBIEHHEM COOOIICHUI B apXHBE COOOIIEHUH.

Ha puc. 15 npeacraBnena yactb 3kKpaHa ¢ KaApoM, COJEPKAITUM IMPUMEP MPOTOKOJIA.

Kateropua | Coobwexne

06.01. 2009 17:04:17 3 [DemoStation/sub_Ulimod_Vision/ Error open: /dev/input’by-path/platiorm-pcspkr-event-spkr
06.01. 2009 17:03:39 1 [DemoStation/sub_Ulimod_VCAEN... | CTapT mogynA.

06.01 2009 17:03:39 4 {DemoStation/sub_Archiveiva_CP... | Archivator <0DBArch.1s> error or no started.

06.01. 2000 17:03:33 1 {DemoStation/sub_Archive/ MyCK NOOCHCTEMBL.

06.01. 2009 17:03:33 1 [DemoStation/sub_DAQ/Mod_Legi... | 3anyck koHTponnepal
06.01. 2009 17:03:33 1 {DemoStation/sub_DACQ/mMod_Syst... | 3anyck koHTponnepal

06.01. 2009 17:03:33 1 {DemoStation/sub_DAQ/mod_Bloc. .. | 3anyck koHTponnepal

Puc.15 Peanuzanus 6a30Boro sneMeHTa 0TOOpaskeHHsI MPOTOKOJIOB B Vision.
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4.7. llpuMuTUB (pOPMHUPOBAHUSA OTYETHOM JOKyMeHTauuu (Document)

Peanm3oBana momiepkka 3iueMeHTa GOpMHUPOBAHHS OTIETHOM TOKYMEHTAIIUU CO CBOMCTBAMH:
« I'mbxoe (opmMupoBaHHE CTPYKTYpbl TOKYMEHTa Ha OCHOBE S3bIKa I'MIIEPTEKCTOBOH pPa3METKH.
3TO MPEOCTABIISACT MOAICPKKY HITMPOKHX BO3MOKHOCTEH (OpMATHPOBAHUS TOKYMEHTOB.
«  ®opMupoBaHUE JOKYMEHTOB IO KomaHjae wiu no rpapuky. Heobxonumo mist popmupoBaHust
OTUYETHON AOKYMEHTALMM B apXUB € MOCIEAYIOLIUM IIPOCMOTPOM apXHUBa.
«  @opMupOBaHHE TOKYMEHTa B PEKUME peabHOro BpemeHHu. [l hopMupoBaHHsS TOKYMEHTOB
MOJTHOCTBIO IMHAMMYECKH U Ha OCHOBE apXMBOB 3a YKa3aHHOE BPEeMsl.
+  Hcnonb3oBanue arpuOyTOB BHDKETA /IS IEpeIaun 3HAUEHUI U aIpECOB HA apXUBBI B JOKYMEHT.
[To3BomsieT UCNOIB30BATh BUDKET JOKYMEHTA KakK 11a0JI0H Npu (GOPMHUPOBAHUU OTUETOB C IPYTUMHU
BXOJIHBIMH JJAHHBIMHU.

B ocnoBe moboro moxymenta sexur XHTML-ma6mon. XHTML-mabnon sto Tter 'body' WEB-
CTpaHUIIBI, COJAEpXKAIIMKA CTaTUKy OokymeHTa B cranaapte XHTML 1.0, u 3neMeHThl UCHOIHSIEMBIX
WHCTPYKIIMH Ha OJIHOM W3 SI3BIKOB IOJIb30BaTenbckoro nporpammupoBanus OpenSCADA B Bume <?dp
<procedure> ?>. Pe3ynpTupyrouuii 10KyMeHT (GpopMupyeTcs MyTéM HUCIOIHEHUS MPOLEAYp U BCTaBKH HX
pe3ynbTaTa B JOKYMEHT.

HcTouyHNKOM 3HaUY€HUN MCTONMHIEMbIX UHCTPYKLUUN SBISIOTCS aTpUOYThl BUJKETAa ATOrO MPUMUTHUBA, a
TaKXKe BCE MEXaHM3MbI f3bIKa I0JIb30BATEIBCKOIO MPOrPAaMMHUPOBAHUA. ATpUOYTHI MOTYT J100aBIATHCA
MOJIb30BATEIEM M JIMHKOBATHCS HA peallbHbIe aTpHOYyThI MapaMeTpPOB WIIM-KE SBISTHCS aBTOHOMHBIMU,
3HA4YEHUS KOTOPBIX OyAyT (OPMHPOBATHCS B CKPUIITE BUXKETa. B cilyyae co CIMHKOBaHHBIMM aTpUOyTaMH
MOTYT U3BJICKaTbCS 3HAYCHUS U3 UCTOPUU, APXUBA.

Ha puc. 16 npeacrasneH kaap, coaepx audi mpuMep T0KyMEHTA.

Q0AQ "OHenpoBCKMA MeTHoMBUHaT"
(HAMMEHOBAHWE NPEONPHATHA, HA KOTOPOM YCTAHOBNEH PACXOOOMED)

CYTOYHbLINA OTYET

3" " 2008T.
COCTaBneH
mpmas)

"ONOYTIK-TM” TpyGonporog

{ WM ERHACT TN T ROPDEs T Op) (W AT

XapakTepucTMkn Pacxogomepa co cTaHOapTHEIM CYRaWWM YCTROACTEOM:
KoHTpakTHei vac 17 20 Tun othopa Yrnoeoi ATMm. pasnexue, kMa 95
Mon. gona M, % 70 K-T wepoxoeatocTu 0.2 Crcevra, kla 80
Mon. gonm CO;, % 10 K-1 nputynneswa 0.1 BepxH. npegen NA, kNa 150
Ouametp TpyGn, mm 100 K-1 L {annda) 0.3 MNopor nepeknioy., kMNa 85

OuameTtp C¥, Mg 60 Omh. nnowage C¥Y - 0.6 [lMH. BRIKOCTH, kroim® 32

YacoBble OaHHbIe

[oli=t R Cp. pa3HocTh GaBNeHuA, Cpegree gasneHue, CpegrAn Temnepatypa, |CpegHAR NNCTHOCTE,
Thic.M3 xMa MNa °'c K.

KOHeL

10:00 |NycTo Mycto Mycto Mycto MycTo
11:00 |1335.44 6.07 9.01 14,88 0.98
12:00 |1531.57 6.06 9.00 14.98 1.00
13:00 |1394.48 6.06 8.99 1499 1.00
14:00 | 144592 6.06 9.00 1499 1.00
15.00 | 1645.92 6.06 8.99 15.01 1.00
16:00 | 1845.94 6.06 9.00 15.01 1.00
17.00 | 1551.68 6.06 9.00 15.01 1.00

Puc.16 Peanmmuzanus 6a30BOro aemMeHTa 0TOOpayKeHUs OTYETHON JJOKyMEHTAIuu B Vision.
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4.8. llpumutuB KoHTeitHepa (Box)

Peanm3oBana mojiep)kka NPUMHUTHBA KOHTEWHEpPA, IO COBMECTHTEIBCTBY BBIMOIHSIONIETO POJIb
CTpaHMIl MPOEKTOB. JIaHHBI NPUMUTHUB SBISETCS E€AMHCTBEHHBIM 3J€MEHTOM-KOHTEHHEPOM, KOTOPBIH
MOJKET BKJIIOYaTh B Ce0sl CCBUIKM Ha KaJpbl M3 OMOIMOTEKH, (OpMUpPYS TeM CaMbIM IOJIb30BATEIbCKHE
DIIEMEHTHl HYXHOH KoH(urypamuu. [IpuMuUTHB peanm3yeT NpeayCMOTPEHHBIE IPOEKTOM CBOMCTBA.
[Tepeuncanm o myHKTaM CBOMCTBA JAHHOTO NMPUMUTHUBA!

Koumerinep - IlozBonsier GpopMupoBaTh HyX HbI€ OOBEKTHI IyTEM TPYINIUPOBKU 0a30BbIX B paMKax
JAHHOT'O NMPUMHUTHBA.

Cmpanuya - DNeMEHTbI, TOCTPOCHHBIE HA JAHHOM MPUMHUTHBE, MOTYT BBIIIOJIHITH POJIb CTPAHHIIBI
H0JIb30BATENIBCKOT0 HHTEPDETica.

Konmetinep cmpanuy - CBOICTBO 3aMelLIEHUs] COOCTBEHHOIO COAEPKHMOIO APYroi cTpaHHULEed B
npouecce  ucnoigHeHus.  Hcmomedyercst st ¢opMupoBaHus — GpeliMOB  Ha  CTpaHULAX
H0JIb30BaTENbCKOr0 MHTEpdeiica. Hanpumep, rmaBHas crpanuna TpaauumonHol SCADA cuctemsl ¢
00BEKTaMHU CHUTHAJIM3AIIUH CTPOUTCS UMEHHO TaKUM 00pa3oM.

@on - [lonaepxuBaeT BO3MOXKHOCTb yYKa3aHUA (POHA B BUJE LIBETA WK U300PAKEHMUS.

boporwp - TlonnepxuBaeT BO3MOXXHOCTb N300paKeHHUs OOpIIOpa ¢ yKa3aHHBIM IIBETOM, TOJIIMHOMN
U CTHJIEM.

[Ipumep penakTupoBaHMsl Kajpa, OCHOBAHHOTO Ha JJaHHOM IPUMUTHUBE, IPUBENEH Ha puc. 1, a Ha puc. 9
n300pakeHa CTpaHUIa, coJep Kalasi KOHTEHHEp CTPaHUL], TOCTPOSHHbII Ha OCHOBE JJAHHOTO MIPUMHUTHBA.
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5. O0mass kKoH(pUrypauus MoayJast

Jlis HacTpoKM COOCTBEHHOTO TOBEACHUS B HEOUEBHUIHBIX CHTYalUSAX MOJYJIEM IpEeJ0CTaBIsAeTCS
BO3MOYKHOCTh HACTPOWKH OTIEIBHBIX MapameTpoB mocpeacTBoM uHTEp(deiica ympaiaenuss OpenSCADA
(puc. 17). TakoBbIMM MapaMeTpaMH SBISIOTCS:

« HauanbHplii monb30BaTeNh KOH(PUTYypaTOpa - YKa3blBaeT, OT MMEHH KaKOTro I0JIb30BaTeNs
OTKpBIBaTh KOHUTypaTop 6€3 3ampoca mapoJs.

+ IlepedeHp MpOEKTOB AJS 3allyCKa MX aBTOMATHYECKOTO HCIIOJHEHHS C 3aImycKoM Mouyis. Jlims
MIPEJOCTABICHUS] BO3MOYKHOCTH YKa3aHMsl OTKPBITUSI OKHA HCIIOJIHEHHUsS IPOEKTa Ha HYXHOM
JHCIIEe MHOTO AUCIUIEHHBIX CHUCTEM IMPEeIyCMOTpEeH (Gopmar 3anucu uMeHu npoekra "PrjName-1",
rae | - HoMep 1eneBoro qucries.

«  WNwmsa ynanénnon OpenSCADA craniuu ¢ 1suxkoM Busyanusanuu CBY.

+ Ccpuka Ha cTpanuny koHpurypanuu nepeuds BHemHX OpenSCADA craniuii.

®aidn PenakTMpoBaHwe Bua MNomowe QTStarter

8 8000 = = 200 29

|Mr-.ﬂﬂ ‘
= @ Demo station % Modyne: Vision

% Basbl faHHbIX - -
Lfﬁf; Ee3anacHoCTe Monb30BaTENBCKMIA MHTERENC [ HapyweHwna | MomoLwb
]
i TpaHcnopThl A
Ly TpaHCNopTHLIE NPOTI
| CBop AaHHkIX BbiNoNHAETCH: [
| ApxuBHi ~OnLUKUK Mogyna
&4 CneyManbHble _
5 [ Nonb3oBaTensckue 1 CTaHuWA aeWxxa CBY: |Local -
/= Paboquid Nonb30B CTapToBbLIM NONb30BATENbL. | roman -
(B CvcTemHbIi KOHEp MNepeYeHb 3anyckaemely NPOEKTOB! [
[ OBvXOK Cpefbl Bu: P Y P :
) CUCTEMHbI KOHD Mepexo) K KoHpUrypag M NepeqHA Yo aneHHbX r:TaHu,MHl
&B QT GUI nyckaTent

8 OvHamu-eckmin Wi
@ Paboumit none3os
& YnpaeneHwe MogynAl
& Loop
@ Loop SSL
FL<B8

[ 3 ] (]

Fromer

Puc.17. Crpanuna KoHpUrypamu MoyJs.
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Moayab noacucremsl “Ilojab3oBaresibcKkue
uHTepdenco” <WebVision>

Mooynv: WebVision

Hwms: Pabouwnii mons3oBarensckuii uatepdeiic (WEB)
Tun: [Tonp3oBarenbckre HHTEPEHCH

Hcmounux:  ui_WebVision.so

Bepcus: 0.8.0

Aemop: Poman CaBoueHko

Paszpabomuux: Poman CaBouenko, Makcum Jlbicenko, Kcenust SAmmna

Web BuzyanbHbIi pabounii Moab30BaTENbCKUNA HHTEPPENC sl UCIIOJIHEHUS! IPOEKTOB
cpenabl BU3yanusauuu u ynpasieHus (CBY).

Jluyensus: GPL

Onucanue:

Monayns WebVision mnpenocraBiseT MeXaHW3M KOHEYHOW BH3yalU3allMM CpEAbl BU3yalIM3allUd U
ynpasieaus (CBY) B cucrtemy OpenSCADA. Moayns ocHoBan Ha WEB Ttexnonorusix (XHTML,
JavaScript, CSS, AJAX). B cBoeii pabore Moaynb wucnoib3dyeT naHHele naBmxkka CBY (mMonynb

VCAEngine ).

Cpena Buzyanuzanuu u ynpasieHus (CBY) ssasercs Heorbemiiemoni coctasisitomeid SCADA cuctemsl.
Ona mpuMeHseTCS Ha KJIMEHTCKUX CTAHIHUAX C IETbI0 JOCTYIMHOTO TPEIOCTaBIeHUS HMHPOpMAIUH 00
00BEKTE YIpaBJICHUS W BBIJAYM YIPABJISIONINX BO3JCUCTBUI HA OOBEKT. B pazsmuyHBIX MpPaKTHYECKUX
CUTyallUsIX M YCIOBUAX MOTyT mnpumeHsaTbcss CBY, mnocTpoeHHble Ha pa3IMYHBIX [PUHIUIAX
Busyanmu3anuu. Hampumep, sto moryt ObiTh OuOnmorexn BumkeroB QT, GTK+, wxWidgets wim
TUIEPTEKCTOBbIE MeXaHW3Mbl Ha ocHoBe TexHosormii HTML, XHTML, XML, CSS u JavaScript wim
CTOPOHHUE MPUIIOKECHHS BU3YyaJIM3allM1, PEAJTU30BAHHBIC HA PA3IMYHBIX S3bIKAX MPOrpaMMHUpOBaHus Java,
Python u T1.n. JI1060¥ W3 3TUX NPUHIUIOB HUMEET CBOM MPEUMYIIECTBA W HEAOCTAaTKH, KOMOHMHALUA
KOTOPBIX MOJET CTaTh HENPEOJOIUMBIM IPEMSITCTBUEM B BO3MOKHOCTU Hcnoib30Banuss CBY B Tom mnmn
MHOM IpakTHyeckoMm ciy4ae. Hanmpumep, Texnosnoruu Bpoje Oubmuoreku QT mMO3BONSIIOT co3AaBaTh
BbICOKOpeakTuBHble CBY, 4TO HECOMHEHHO BaXHO [UIsI CTAHIMKA oOmepaTropa  YIpaBJICHUS
texHonorndeckuM mporeccom (TII). OgHako HEOOXOAMMOCTh WHCTALISAINH JaHHOTO KiueHTckoro 110 B
OTJICIbHBIX CUTYallUsAX MOXET CIeNlaTh HCIONb30BaHHE ero HeBo3MOXKHBIM. C apyroit cropons Web-
TEXHOJIOTHH HE TpeOyIT WHCTAUISAIMM HA KIMEHTCKUE CHCTEMBI U SBISIOTCA TMPEACIBHO
MHOTOIIATHOPMEHHBIMH (JJOCTAaTOYHO CO37aTh CChUIKY Ha Web-cepep B moboom Web-Opaysepe), dro
Haubosee BaXKHO JUISI PA3IUYHBIX WHKCHEPHBIX U aJMUHUCTPATUBHBIX cTaHiui. C Apyroil CTOPOHBI
PEaKTUBHOCTh U HAIEKHOCTh TAKUX MHTEP(EHCOB HIDKE, YTO MPAKTUICCKU MCKITFOUAET WX HUCIIOIB30BAHUS
Ha ctaHiusax onepartopa TII.

Cucrema OpenSCADA wumeer ruOKyr0 apxXUTEKTypy, KOTOpas IO3BOJSET CO3[aBaTh BHEIIHUE
uHTepdEnChl, B TOM YHCIIC U MOJIh30BaTEIbCKHUE, Ha JIFOOOW OCHOBE M Ha M0O0H BKyc. Hanmpumep, cpena
koHurypauuu cucrembl OpenSCADA noctynHa kak Ha QT 6ubanoreke, Tak 1 Ha Web-0ocHOBe.

B Taxoii cutyanuu HezaBucuMoe co3nanue peanuzauuii CBY Ha pa3nnuHoil 0OCHOBE MOXET MOBIIEYb 3a
co00if HEBO3MOXKHOCTh MCIOJIb30BaHUs JaHHBIX KoHurypamuu oaHoit CBY B apyroii. Uto HeynoOHO H
OTPAaHUYECHO C IOJIB30BATEIBCKOM CTOPOHBI, @ TAKXKE HAKIAJHO B IUIAHE PEANM3ALMM U IOCIEHYIOUICH
nojguepkku. C 1enpro n30exaTh ITUX NpoOJeM, a Takke Co3JaTh B KpaTdyaillliue CpOKU IMOJHBIN CHEKTP
paznuunHbix TUNoB CBY, ocHoBaH npoekt co3nanus koHueniuu CBY. Pe3yiabTaToM 3TOr0 MpoeKkTa U cTall
JAHHBI MOJyJIb  HEMOCPEACTBEHHOW BH3yaim3auuu Ha ocHoBe WEB  TexHonorumil, MoAayib
HENoCpeICTBeHHOM Bu3yanu3anuu Vision u neuxok CBY VCAEngine.
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http://diyaorg.dp.ua/oscadawiki/Doc/VCAEngine?v=6ck&
http://diyaorg.dp.ua/oscadawiki/Doc/Vision?v=v3u&
http://diyaorg.dp.ua/oscadawiki/Doc/KoncepcijaSredyVizualizacii?v=4zp&
http://diyaorg.dp.ua/oscadawiki/Doc/VCAEngine?v=6ck&

1. HazHadyenue

JlaHHbIll MOJYynIb HENOCPEACTBEHHOW Bu3yanu3anuu CBY mnpenHasHaueH TONBKO JUIsl HMCHOJHEHHS
untepdeiico CBY B cpene WEB-texHoormii.

Wntepdeiic nonb3oBarens ¢opmupyercss B WEB-Opaysepe myrém obpamenuss k. WEB-cepeepy u
nosrydeHust oT Hero XHTML-nokymenTa o nporoxkony HTTP. B nanHom ciayuae B ponmu WEB-cepsepa
BoicTynaer cucrema OpenSCADA, xoropas NOAJIEPKUBAET CTaHAAPTHBIE KOMMYHHUKAIMOHHbIC
mexanmsmbl  TCP-cereit (monmyns Transport.Sockets), mpoTokon mepegayud TuUnepTekcTa (MOIYJb
Protocol.HTTP), a taxke mudpoBanue tpaduka mexay Opayzepom u cepepoM (Transport.SSL). Mcxons
U3 3TOro, JUId MOJY4YeHUs JOCTyna K UHTepdeicy IMoJib30BaTeNsi, MPeloCTaBIsIeMOr0 3TUM MOAYJIEM,
HeoOxoqumo B OpenSCADA Hactpouth Tpancmopt (Transport.Sockets wmu Transport.SSL) B cBsizke ¢
npotokoiom HTTP (Protocol. HTTP). B mocrtaBke ¢ cuctemoit OpenSCADA wuayT kKoH(HTypamroHHbBIE
daiinel, comepxkame Hactporiku Transport.Sockets mms mopro 10002 u 10004. CnemoBaTenbHO,
untepdeiric Moxyns B koHburyparuu OpenSCADA mno ymomuanmio Oynetr pgoctynmeH 1o URL:
http://localhost: 10002 uu http://localhost:10004.

B ¢unansHoM Bepcun atoro moaynst CBY, nmoctpoeHHas Ha OCHOBE JaHHOTO MOAYJISI, 00ECIIEUHT:
« TpPU YPOBHS CIOXHOCTH B (QopMupoBaHUM uUHTep(delica BHU3yaTu3allid, MO3BOJISIONINE
OpPraHUYHO OCBAUBATh U MPUMEHATh HHCTPYMEHTAPU 110 METOAMKE OT IPOCTOTO K CIOXKHOMY:
+ (opmupoBanue 13 MaOJIOHHBIX KaJIPOB, MyTEM Ha3HAYEHUS NTUHAMHKHU (03 rpaduyeckoin
KOH(Uryparun);
- rpaduyeckoe (popMHpOBaHHE HOBBIX KAAPOB MyTEM HMCIIOJIB30BAHUS FOTOBBIX 3JIEMEHTOB
BHU3YaIH3aIMH U3 OUOIHOTEKH (MHEMOCXEMBI);
+ (opMupoBaHME HOBBIX KaJpoOB, IIAOJOHHBIX KaJgpOB M JJIEMEHTOB OTOOpa)X€HHE B
OUOIMOTEKH.
+ TIOCTpOEHHUE UHTEP(PEHCOB BUyaATH3AINN PAIUIHON CIIO)KHOCTH, HAYMHASL OT MPOCTHIX TIOCKUX
uHTep(eiicoB MOHUTOPUHTA U 3aKaHUMBas IMOJIHOLEHHBIMU HEpapXUUYeCKUMH HHTepdeiicamu,
ucnonb3zyembiMi B SCADA cucrtemax;
+ TPEIOCTaBJIEHUE PA3IMYHBIX CHOCOO0B (OPMHUPOBAHHSA U KOH(MUrypaluu I0JIb30BATEIHCKOTO
uHTepdeiica, OCHOBaHHBIX Ha pa3NUYHBIX MHTepdeiicax rpaduueckoro npeacrasnenus (QT, Web,
Java ...) Wm ke IOCPEZCTBOM CTaHAapTHOro uHTepdeiica ynpasnenus cuctemoir OpenSCADA;
+ CMEHY JMHAMHKH B MPOIIECCE UCIOTHEHUS;
+ TIOCTPOCHHE HOBBIX UIA0JOHHBIX KaJpoOB HA YPOBHE IONB30BaTelsl U (OPMHPOBAHUE
CHEIMATM3UPOBAHHBIX TOJ 00JacThb NPUMEHEHHUs OuOIMOTEeK KaapoB (HalpUMep, BKIIOUEHHUE
KaJJpOB IIapaMeTpOB, I'paKOB U JAPYTUX FIEMEHTOB, C YBSI3KOH UX APYT C IPYrOM) B COOTBETCTBUU
C TEOpHEN BTOPUYHOIO UCIIOJIb30BAaHUS U HAKOTLJICHUS;
+ TIOCTPOCHHE HOBBIX TOJIB30BATENIbCKUX OJEMEHTOB BHM3yalu3aud U  (GOpMUPOBaHUE
CTEMAIM3UPOBAHHBIX 1O/ 00JacTh MPUMEHEHUs OMOIMOTEK KaapoB B COOTBETCTBHM C TEOpUEH
MMOBTOPHOTO UCIOJIb30BAaHUS U HAKOTLICHUS;
+ OIMCAHHE JIOTUKU HOBBIX HIA0JIOHHBIX KAJPOB U IOJIb30BATEIBCKUX AJIEMEHTOB BHU3YallM3alluU
KaK @POCTHIMU CBSA3SIMH, TaK U JIAKOHUYHBIM, IIOJHOLIEHHBIM SI3bIKOM IOJb30BATEIbCKOIO
MIPOrpaMMHUPOBAHHS;
+  BO3MOKHOCTb BKJIIOUEHUS B NOJIb30BATEJIbCKUE IEMEHTH BU3yaIN3alud QYHKIMH (MK KaJpoB
BeIuuCIeHHUs GyHKIMK) o0bekTHOU Moaenn OpenSCADA, npakTHYECKH CBSI3bIBasi MIPEACTABJICHHE
C QJITOPUTMOM BBIYUCICHHS (HampuMmep, BU3yalnu3upys Ooubimoreky monened ammapatoB TII mms
MOCJIEAYIOLIEr0 BU3yalIbHOTO TocTpoeHust moneneit TII);
+ pa3lelieHHe JaHHBIX IOJIb30BATENIbCKUX HHTEp(delcoB M HHTep(eHCOB NpeACTaBIEHUS ATUX
JAHHBIX, TI03BOJISIIOIIEE CTPOUTH UHTEP(EIC MOIb30BaTENS B OJHONU Cpesie, a UCIOJIHATH BO MHOTHUX
npyrux (QT, Web, Java ...);
+  BO3MOXXHOCTb TOJAKIIIOYCHHUSI K UCIIOJNHSAIOUIEMYCs] MHTEepdeicy i HAOMOACHUS U KOPPEKIIUH
neiicTBuil (HampuMep, Mpu OOYy4YEHHWU OINEpaToOpoB W KOHTPOJIS B peajbHOM BPEMEHHM 3a €ro
JEUCTBUSAMM );
+ BU3YaQJIbHOE MOCTPOEHHUE PA3IMUYHBIX CXEM C HAJIOKEHUEM JIOTUYECKUX CBSI3€H U MOCIEAYIOLUIUM
LEHTPaJIN30BaHHBIM  HCIOJTHEHHEM B (oHe (BU3yalbHOE TMOCTPOCHHE U  HCIIOJIHEHUE
MaTEeMaTHYECKUX MOJIENIEH, JIOTHYECKUX CXEM, PEIEHHBIX CXEM U MHBIX IPOLEAYp);
 mnpenocrtaBienue pyHkumii o0bekTHOr0o API B cucremy OpenSCADA, MOXET MCHOJIB30BaThCs
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http://localhost:10004/
http://localhost:10002/

Ul yIIpaBJIeHUs CBOWCTBaMU MHTep(delica BU3yaln3aliy U3 MoJIb30BaTeIbCKUX MPOIEAYP;

+ TIOCTPOCHHE CEPBEPOB KaJpOB, JJIEMEHTOB BHM3YaJIM3allMd W MPOEKTOB HHTEpdercoB
BHU3YaJIH3al[ii C BO3MOXHOCTBIO 00CTYKUBAHUSI MHOKECTBEHHBIX KIMEHTCKHX COETUHEHUI;

« TpocTas OpraHu3alys KIMEHTCKUX CTaHIMi Ha pasnuuHoil ocHoe (QT, Web, Java ..) ¢
MOJIKJIFOUEHUEM K IIEHTPAIIbHOMY CEPBEPY;

+ TOJHOLICHHBIA MEXAaHW3M pAa3ACJICHHUs IMOJIHOMOYMI MEXKIY IMOJIb30BATENSIMU, IO3BOJISIOMIMMA
CO3/1aBaTh U UCHOJHATH NPOEKTHI C PA3INYHBIMU IIPAaBAMU JOCTYIA K €70 KOMIIOHEHTAM;

- tHOKoe (opmMHpoBaHME NPABWJI CHUTHAIM3ALUNA M YBEIOMIIEHUS C YYETOM M TOJACPKKOM
Pa3IUYHBIX CIOCOOOB YBEIOMIICHHS;

+ TOJJEpXKa IOJb30BaTENbCKOr0 (HOPMHUPOBAHUS MATUTPbl M LWIPU(PTOBBIX HPEANOYTECHUH IS
unTepdeiica BU3yanusaium;

+  TIOAJIEPXKKA TIOJIb30BATELCKOTO (DOPMUPOBAHHS KapT COOBITHH IMOJ pazIMyHOE 00OpYIOBaHHUE
YIPABJICHUS U MOJb30BATEIbCKUE TPEAIOYTEHUS;

« ToIAepkKa TpodwiIeld TOJIb30BaTENCH, IO3BOJISIIONIAS ONPEACSATh pa3IUYHbIE CBOMCTBa
unTepdeiica Buszyanuzanuuu (LBETOBas TaMMa, MIPUPTOBBIE OCOOEHHOCTH, MPEANOYTUTEIbHbBIE
KapTbl COOBITHIA);

+ THOKOE XpaHEHUE W PacIpOCTpaHEeHUe OMOIMOTEK BHIDKETOB, KaJpOB M MPOCKTOB MHTEP(ENCOB
Busyanuzanuu B bJl, momnepxkuBaembix cucremoil OpenSCADA; mpakTUueckd MOIb30BaTENIO
HYKHO TOJIBKO 3apETHCTPUPOBATh NOJy4eHHYIO b/l ¢ TaHHBIMU.

2. Ucnosinenue unrepdeiicob CBY

Hcnonuenune untepdeiica CBY 3akmouaeTcst B 3alycKke HOBOTO CEaHca MPOEKTa WM MOAKIIOYEHHUS K
cymecTByromeMy Ha ypoBHe nBmxkka CBY (puc.2). Ilepen 3ampocoM Ha MOAKIIOYEHHWE K CEaHCY
BBITMIOJIHAETCS  3alpoc Ha ayTeHTU(UKAMio Tojb3oBaTensd. Jlamee MoOAyiab HEMOCPEICTBEHHOM
BU3yaJIU3allUN OTPAXACT W YIPABJIACT HAHHBIMU CCaHCA. I'maBHOE OKHO peKUMa HUCHOJHCHUA HAHHOI'O
MOJTyJIsl UMEET BUJI, IPEICTaBICHHbBINA HA puUC.3.

Wutepdeiic okHa HCIOTHEHUS IMOJHOCTHIO CTPOUTCS JAWHAMHMYECKH CKpunToM JavaScript, ucxons u3s
COJIEPKUMOTO CeaHca IPOoeKTa MyTéM NpsiMbIX XML 3anpocoB K cepepy.

PeannzoBaHo OOHOBJIEHHE COJEPKHMMOIO OTKPBITBIX CTpaHUI] UHTepdeiica BU3yanu3aluu C
HNEPUOJUYHOCTBIO OJIHA CEKyH1a. B mporecce 0OHOBIIEHHS BBIIOIHAETCS:
* 3alpOC CHHMCKA OTKPBITBIX CTPAHML, C IMPU3HAKOM MOAM(DHUKALMU CTPAHULBL, Yy MOJEIU U
IIPOBEPKA COOTBETCTBUS PEAIIBHO OTKPBITHIX CTPAHULl ’TOMY CIIUCKY;
+  3aIlpocC BETBU JaHHBIX MOAU(PHUIIMPOBAHHBIX CTPAHMUII,
+ OOHOBJICHHE COJEPKUMOI0 MOAU(DUIIMPOBAHHBIX CTPAaHUI] M UX BHJKETOB B COOTBETCTBUHU C
ITOJIy4€HHBIMU U3MEHEHHBIMU JAHHBIMHU.

MexaHu3M 3ampoca TOJBKO M3MEHEHHBIX JaHHBIX OCHOBAH Ha a0CONIOTHOM CYETYMKE HCIOIHEHUS
CECCuH. HpI/I BHCCCHHMHU PCAJIbHBIX W3MCHCHUMN B anI/I6YTBI BUJPKCTOB BBIINIOJIHACTCA 3allOMHMHAHHC
3HAQYEHUS TOr0 CUETYMKA, YTO U IO3BOJISIET MACHTU(PHUIMPOBATh M3MEHEHHBIE aTpuOyThl. Takoi moaxon
MO3BOJISIET MOBBICUTH MPOM3BOJUTEIBHOCTh W YMEHBIIUTH HArpy3Ky Ha Tpaduk, B ciydae JOCTyna K
nBuxKy CBY uepes ceTb.

Hepapxuuecku MoOIyjleM IpeaycMaTpUBAeTCd BO3MOYKHOCTh pPa3MEIIEHUS CTPaHMIl MPOEKTa Kak Ha
rJ1IaBHOM OkHe ucnonHenuss WEB-Opaysepa (puc.3), Tak 1 BKJIabIBasi BHyTPb BUDKETOB KOHTEHHEPOB.
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OpenSCADA
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Puc.1. Crpanuna ayreHTHUQUKAIINN.

penSCADA. Paboqnin nonb3oeaTenscknm nHrepdrenc (WEB) - Kongueror
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CTpaHWua 3arpy*eHa.

Puc.2. IloaxrovyeHne win co3aHnne HOBOTO ceaHca ucnoyinenus npoekra CBY.
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3. IIpeacraBjienue 0a30BbIX 3JIEMEHTOB (IPMMHUTHBOB)

B nmanHOI BepcMu ATOrO0 MOMAYINS pealn30BaHbl HE BCe 0Opa3bl MPUMUTHBOB 3AJ0KEHHBIE ITHM
mpoekToM. B o0111em ke mpoeKToM 3aJ10KeHBI IPUMHUTHUBHI:

Id

HaumenoBanue

DOyHKUMsA

ElFigure

DneMeHTapHbIe
rpadguveckue

burypsl

[TpuMHUTHB SIBIIIETCSt OCHOBOH ISl OTPUCOBKH SJIEMEHTAPHBIX
rpadgudeckux GUryp co BCEBO3MOXKHOW KOMOMHAIIMEH UX B OJTHOM
oowekte. [IpegycmaTpuBaeTcs moaaepKKa CIASAYIOMINX dJIEMEHTapHbIX
¢uryp:

+ Jlunus.

- Hyra.

- Kpusas 6e3be.

- 3anuBKa 3aMKHYTOTO IPOCTPAHCTBA.
Jiis Bcex Guryp, CoepKauxcs B BUDKETE YCTAHABIUBAIOTCS SMHBIC
CBOMCTBA TOJIINHBI, [IBETA U T.J., HO 3TO HE UCKIIFOUAET BO3MOKHOCTD
YKa3aHUS BBIIICTICPYUCICHHBIX aTPUOYTOB KOHKPETHO TSI KaXKTOM
(burypbl OTIENBHO.

FormEl

DnemMeHTbI GOpPMBI.

Bxitrouaer noaiepkky CTaHAapTHBIX KOMIIOHEHTOB (DOPMBI:
- PenaktupoBaHue CTpoKHu.
 PepaktupoBaHue TekcTa.
«  DaxokK.
- Knonxka.
- Ilone BbIOOpa U3 cruckKa.
 Cnucok.
- Cnatinep.
« Crpoka npoKpyTKH.

Text

Texkcr

DneMeHT TekcTa(MEeTKH). XapakTepus3yeTcsl TUIIOM HIpudTa, LIBETOM,
OpHUEHTAIMEH U BHIPABHUBAHUEM.

Media

Memna

DeMeHT 0TOOpaKEeHUS! paCTPOBBIX U BEKTOPHBIX N300payKeHHIA
pa3nn4HbIX (JOPMATOB, IPOUTPHIBAHUS AHUMUPOBAHHBIX N300pakeHUH,
NPOUrpHIBAaHKE ayH0 (ParMeHTOB U MPOCMOTP BUIE€0-(hparMeHToB.
Bo03M0kHO B HEro CTOMT BKIIIOUHTH noaAepkky OpenGL!

Diagram

Jnarpamma

DJeMEeHT uarpaMMsl ¢ IOJIEP>KKOM BOZMOKHOCTH OTOOpaXKEeHUs
HECKOJIbKMX [TOTOKOB TPEHJIOB U Pa3IMUHBIX PEKUMOB OTOOpaKEHUs, OT
MUHUMAJIACTUYECKOTO JI0 MIOJTHODKPAHHOT' O, IBYXMEPHOTO,
TPEXMEPHOI0, KPYTOBOI'O M T.1.

Protocol

[IpoTokon

DNeMEHT MPOTOKOJIa, BU3YAIN3aTOpa CUCTEMHBIX COOOIICHHUI, C
MOJJICPIKKOH pa3IMYHBIX PEKUMOB PaOOTHI ITPH PA3IUYHBIX pa3Mepax
YCTaHOBKAX.

Document

JIokyMeHT

DneMeHT popMHUpPOBaHUS OTUETOB, )KYPHAJIOB U APYroil JOKyMEHTaLUN
Ha OCHOBE YKAa3aHHBIX JIaHHBIX.

Function

Oynxius API
00BLEKTHON MOJIEITH
OpenSCADA

HeBusyainbHblii, Ha CTOPOHE UCIOJHEHUS, BUIIKET, MIO3BOJISIOIIMNI
BKJIIOUATh BBIUUCIUTENbHBIE QYHKIINN 00beKkTHON Mosienu OpenSCADA
B CBY.

Box

Konreiinep

ConepKUT MEXaHU3M pa3MEILEHUs APYTUX BUIKETOB C LENIbIO
(bopMHpOBaHHUs HOBBIX, 00JIee CIOKHBIX BUIPKETOB U CTPAHUL] KOHEYHOH
BU3YaIIU3aLHH.

Bonee netanbHO paccCMOTPHUM peann3aluio KaxJ10ro NpUMUTHBA.
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3.1. llpumutus ;1ementapaas ¢urypa (EIFigure)

PeannzoBana moaiepka 3eMEHTapHBIX (GUTYP: JTMHUH, SJUTUITUYECKON AyTH, KpuBoi be3be u 3ammBka
3aMKHYTBIX KOHTYPOB LIBETOM U H300paxkeHHeM. [ 3jeMeHTapHBIX (UIyp peaar30BaHbl CIEAYHOIIUE
OIIEPALIUHU:

+ cosnanue/ynaneHue puryp;

+ KomupoBaHue (uryp;

+ TIepeMelIeHHE U H3MEHEHUE pa3MePOB GUTyp C MMOMOIIIBIO MBI U KJIaBHATYPHI;

+  BO3MOXHOCTb CBSI3bIBATh 3JI€MEHTapHbIE (PUTYPHI IPYT C APYroM, Mojydast 6osee CIoXKHbIE, AT
KOTOPBIX JOCTYIIHBI BCE CBOMCTBA MCXOIHBIX 3JIEMEHTapHBIX (PHUTYD;

+  BO3MOXHOCTb OJIHOBPEMEHHOTI'O NEPEMELICHUSI HECKOIBKUX (QUTYp;

* 3aJMBKa 3aMKHYTOT'O KOHTYpa IIBETOM W/WJIH U300paKeHHEM;

+ TeHepauus cCOOBITHH KIABUII MBIIIN, B MOMEHT KJIMKA MBIIIBIO HA 3aJIUTHIE KOHTYPA;

+ MaclTabupOBaHUE;

+ IIOBOPOT.

Ha puc. 4 mpencraBieHa yacTh 9KpaHa ¢ KapoM, COAEPIKAIIMM BBIIICTIEPEYHUCICHHBIE 3JIeMEHTapHbIC
burypsi.

Puc.4 Peamuzanus anemenTapHbeix Guryp B WebVision.
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3.2. lIpumutus Tekcra (Text)

PeanuszoBana nojasiepkka 3J€MEeHTa TEKCTA CO CBOMCTBAMM:
« llpudr co cpoiictBamu: Tuna/kinacca wpudra, pa3Mepa, YCUICHHS, HAKIOHHOCTH,
NOAYEPKUBAHUS U NIEPEUEPKUBAHUS.
+ lIBer Tekcra.
+  OpueHTranus TeKcra.
+ ABTOMaTHYECKHUU NMEPEHOC IO CIOBAM.
+ BripaBHMBaHUE TEKCTA 110 TOPU3OHTAIN U BEPTUKAIN CO BCEMH BapHaHTaMHU.
+  OrobpaxkeHnue (oHa B BHJIC IIBETA H/HIU N300paKEHUSL.
+  OroOpaxkeHue 60pa0pa BOKPYT TEKCTa, C YKa3aHHBIM [[BETOM, IIUPUHONU U CTHIIEM.
«  @opMHpOBaHHE TEKCTa U3 aTPUOYTOB PA3IMYHOTO TUIIA U CBOWCTB.

Ha puc. 5 npencraBieHa 4acTh 3KpaHa ¢ KaJpoM, COJAEpKaIlMM MPUMEPhl TEKCTa C HUCIIOJIb30BAHUEM
pa3IMYHBIX TAPaMETPOB.

MpocTol HUpHBIA Aypcus ©

TEKCT npaaa EIDrpag

MO HERKHY
CHHMI

Puc.5. Peanuzanusa 6a3oBoro semenTta tekcra B WebVision.
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3.3. [Ipumutus 3;1eMeHTOB (popMmbl (FormkEl)

Peanm3oBana mojiepkka 3yeMeHTOB ¢opMmbl Ha kaapax CBY. Peanm3oBaHbl 3a10)K€HHBIC CBOWCTBA,
BKJIIOYAs! CJIETYIOIINE JIEMEHTHI (DOPMBI:

Peoaxmop cmpoxu — IlpencraBneno cnenyromumu Bumamu: «Tekct», “Combo”, «llemoey,
«BemectBeHnHoe», «Bpemsi», «/latay, «Bpems u latay.
Peoaxmop mexcma — llpencraBisier penakTop IUIOCKOTO TEKCTa C MOATBEPKICHHUEM WIH

OTKa30M OT BBOJIA.

Tlone ¢nascka — TlpenoctaBisieT nmojie OMHAPHOTO (hrIaxkka.

Knonka — llpepocTaBnsieT KHONKY C MOJJIEP)KKOM: 1IBeTa KHOMKH, N300paKeHHsS B KHOIKE M
pexuMa (puKcaIum.

Buibop uz cnucka — llpenocTaBuser mojie BHIOOPA JIEMEHTA, CO CIIMCKA YKa3aHHBIX 3JIEMEHTOB.

Cnucox — IlpenoctaBisieT mojie CIUcKa ¢ KOHTPOJIEM 33 TEKYIIHM JIEMEHTOM.

Crnatidep — DneMeHT ciaiijiepa (He pealn30BaH).

Ilpoepec-6ap — Tlonocka nporpecc-6apa (He peain30BaH).

PeannzoBanbl pexxumbl: «BKiIroueH» U « AKTUBEH», a TaKKe Mepejlaya U3MEHEHUH U COOBITUH B MOZEIb
nanHbix CBY (nBmxkok). st BceX peann30BaHHBIX MPEACTABICHUI MOIAEPIKUBACTCS aKTUBHBIH PEKUM,
T.€. DJIEMEHTBI MOTYT OBITh UCIOIB30BAHBI I CO3/1aHUs (POPM MOJIB30BATENBCKOIO BBOJIA.

Ha puc. 6 mpexncraBieHa 4acThb 3KpaHa C KaJpoM, COJEPKAIlUM BbIIICHIEPEUHUCICHHBIE 3JEMEHTHI
(bOopMBI.

|CTpﬂKE pe,u,aﬁmpml |4.'r‘.342 Krcicmz2 I—l INEMEHT | - |

|u:11:15 |24.ua.u? |24.ua.u? 21:45

TEKCTOBLIM PELEKTOR © TekCTOBLIM pelakTop Gea
MEREHOCOM MO CNOBEM + nepeHoca cnoe

D DnaxoK

MpocTad kHonka || $vHewpoeanHan

| IAnHaqeHne3 Lll

Puc.6. Peanuszanus snementoB ¢popmsl B WebVision.
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3.4. lIpumuTuB oToOpaxkeHus meaua-marepuanos (Media)

PeannzoBana moaaepikka 31eMeHTa 0TOOpayKeHHs Meia-MaTepHaIoB CO CBOMCTBAMU:
+  VYKazaHMs UCTOYHHMKA MeAMa JAHHBIX (M300pa’keHMsI WM BUEO-MAaTEepUaa).
« IlpocmoTpa wu300paxKeHUit OOJBIIMHCTBA M3BECTHBIX (OPMATOB C BO3MOXKHOCTBIO HX
BIIMCHIBAHUS B pa3Mep BUIKETA.
« IlpourpsiBaHus MPOCTHIX AaHUMUPOBAHHBIX (POPMATOB N300paKEHUM U BUEO.
+  OrobpakeHnne (oHA B BHJIC I[BETA H/HITU H300paKCHUS.
+  Otob6paxxeHue GopArOpa BOKPYT TEKCTA, C YKa3aHHBIM LIBETOM, IIUPUHON U CTUJIEM.
+  @opMHPOBaHUS AKTUBHBIX 00JIACTEH U reHepanys COOBITUH MPH UX aKTUBAIUH.

Ha puc. 7 npezncraBieHa 4acTh 3KpaHa C KaJIpoM, COACPKAIIMM MPUMEPHI MPOCMOTPA/TIPOUTPHIBAHUS
Me/Ina-TaHHbIX.

Puc.7. Peanuszanus 6a30Boro siaeMeHTa 0ToOpakeHus: Meaua-mMatepuanos B WebVision.

3.5. lIpumuTuB nocrpoenusi nuarpamm/rpadpuxkos (Diagram)

PeannzoBana mojaep:kka 31eMeHTa MOCTPOCHUS JHAarpaMM/TPEH/I0B CO CBOMCTBAMHU:
+ [loctpoenue rpadukoB/TpeHI0B:

 Iloctpoenus rpaduka Ans: apxXUBHBIX JAaHHBIX, TEKYIIMX JaHHBIX U (OPMHUPOBAHUS
MIPOMEKYTOUHOTO Oyepa oToOpaskeHHs I TapaMeTpoB 03 apXHBa.
- IlocTtpoeHne kak OJMHOYHBIX TPa(UKOB CO 3HAYCHUEM TTapaMeTpa 10 OCH OpAMHAT, TaK U
CBOJHBIX I'pauKOB, BKIFOYAOmuX 10 10 mapaMeTpoB, ¢ IPOIEHTHOH IIKaJIOH.
- BosmoxkHOCT amanrtanuu rpaduka mapaMeTpa K 3HaUCHHSIM JaHHBIM, TIOATOH IIKAJIBL.
« Ilupoxmii nuMana3zoH MacIITaOMPOBAHUS W aJaNnTalliM TOPU3OHTAIBHOM INIKAajbl, C
aBTOMATHYECKUM YCpPEJIHEHHEM Ha YPOBHE CepBepa M CaMOro NPUMHUTHBA.
- Bo3MoxHOCTE 0OTOOpa)keHHE pa3MEpHOH CETKM M MapKepoB MO TOPU3OHTAIU |
BEPTUKAJIH, C aJJallTAllueH K TUarma3oHy 0TOOpaskeHHs.
- BO03MOXHOCTH YCTaHOBKH KypcOpa TPEH/Ja MBILIBIO.

Ha puc. 8 mpencraBieHa yacTb 3KpaHa ¢ KaJpoM, COJEPKalM PUMEPHI AUarpaMMbI-TPEH/A.

| |I|I|Hi|
."'Illip'ﬂII'I |IJEHI',J"'.IJ‘lH'..JI.dllII-

Puc.8. Peanu3zamus 6a30Boro syieMeHTa 0ToOpakeHUs quarpaMmmbl-TpeHaa B WebVision.
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3.6. llpumutuB opMuUpoBaHHSs NPOTOKOIA (Protocol)

Peanm3oBaHa nmojjepxka a1eMeHTa GOpMUPOBaHHS IPOTOKOJIA CO CBOMCTBAMU:
«  ®opMupoBaHHe IPOTOKOJIA U3 ApXHUBa COOOLIEHUH 3a YKa3aHHOE BpeMs U IIyOUHY.
« 3ampoc JaHHBIX U3 YKa3aHHBIX apXUBATOPOB COOOILIECHHIA.
- BpI0opka 1aHHBIX U3 apXUBOB IO YPOBHIO BAKHOCTHU U I1a0JIOHY KAaTETOPUU COOOLIECHHH.
- Tlogneprkka pexumMa ClIeKEeHUE 3a MOSBICHUEM COOOILEHHH B apXUBE COOOILEHHIA.

Ha puc. 9 npencrasieHa 4acTh SKpaHa ¢ KaJpoM, COACPKAIIUM ITPUMEP MPOTOKOJIA.

Bpemna YpoBeHb Kareropwua Cool
J.2009 182212 [DemoStationfsub_LUlimod_CAEngine/ CTapT Mogyna.
A.200918:22:12 DemoStationfsub_Archivelva_CPULoad_load! Archivator <DBEArch 1s= error or no started.
1.2009 18:22:06 DemoStation/sul_Archivel Myck NogcUCTEMBL.
1.2009 18:22:068 DemoStation/sub_DAQMed_Logiclevicntr_experiment/ Janyck koHTponnepal
1.2009 18:22:06 DemoStation/sub_DASIMod_Systemicntr_AutoDa/ Janyck koHTponnepal
J.2009 18:22:06 DemoStationfsub_DAQImod_BlockCalc/cntr_KM302/4 Janyck koHTRonnepal
A.200918:22:06 DemoStationfsub_DAQIMod_BlockCalc/cntr _KM301/ Janyck koHTponnepal
1.2009 18:22:06 DemoStation/sub_DASMod_BlockCalcfontr _KM2024 Janyck koHTponnepal
1.2009 18:22:05 DemoStationfsub_DASIMeod_BlockCalcfentr_KM201/ Janyck KoHTponnepal
J1.2009 18:22:05 IDemoStationfsub_DAQImod_BlockCalc/entr _KM102/ 3anyck koHTponnepal
J.200918:22:05 DemoStationfsub_DAQImod_BlockCalc/crtr _KM101 /4 Janyck koHTRonnepal
A.200918:22:05 DemoStationfsub_DAQIMod_BlockCalc/cntr _Anast1to2node_cntr/[3anyck koHTponnepal

2009 18:22:05 DemoStationisub DAGUMod BlockCalcicntr K1 02cntrd k

#
1

2
3
4
B
]
7
g

[y ey Y gy gy gy ey gy gy ey o

Puc.9 Peanu3zarust 6a30Boro syeMeHTa oToOpakeHus mpoTokosioB B WebVision.

3.7. llpumutus popmupoBaHus OTYEéTHON HoKyMeHTauuu (Document)

Peanm3oBana momziepkka 3ineMeHTa GOpMUPOBAHHS OTIETHOM TOKYMEHTAIIUU CO CBOMCTBAMH:
- I'mOkoe (opmMupoBaHHE CTPYKTYpbl JOKYMEHTAa Ha OCHOBE SI3bIKa TMIIEPTEKCTOBOM pa3METKH.
3TO NpeOCTaBIISACT MOAJIEPKKY HIMPOKHX BO3MOXKHOCTEN (OpMATUPOBAHUS TJOKYMEHTOB.
-  @opmupoBaHUE JTOKYMEHTOB MO KoMaHje wiu no rpapuky. Heobxonumo mist popmupoBaHust
OTYETHOW JOKYMEHTAIMM B apXUB C MOCIEIYIOIUM POCMOTPOM apXHBa.
- ®opMupoBaHHE JOKYMEHTa B PEXHME peajbHOro BpeMeHH. [yt (GopMHpOBaHUS TOKYMEHTOB
MIOJTHOCTBIO IMHAMUYECKH U HAa OCHOBE apXHUBOB 3@ YKa3aHHOE BPEMSL.
- Hcnonb3oBaHue aTpuOyTOB BUDKETA JUIA NIEpead 3HAUCHUH U aipecoB HAa apXUBBI B JOKYMEHT.
[To3BossieT UCIONIb30BATh BUKET JOKYMEHTA KaK 1a0JIoH Ipu GOPMHUPOBAHUS OTYETOB C IPYTUMHU
BXOJIHBIMH JJAHHBIMHU.

B ocnose mo0oro aokymenta yexuT XHTML-ma6non. XHTML-mabnon sto ter "body", WEB-
CTpaHUIIbl, COAEpKalui cTaTuky aokymeHTa B cTaHgapte XHTML 1.0 u »s1eMeHTBl HCHOJHAEMBIX
WHCTPYKIIMH Ha OJIHOM M3 SI3BIKOB IOJIb30BaTeNbcKkoro mporpammupoBanus OpenSCADA B Bume <?dp
<procedure> ?>. Pe3ynpTupyronuii 1oKyMeHT GopMHupyeTcs MyTEM HCIOJHEHUS MPOLEAYyp U BCTAaBKH UX
pe3ynbTaTa B JOKYMEHT.

HcToyHNKOM 3HaUYE€HUN MCHOIHIEMbIX UHCTPYKLUUN SBISIOTCS aTpUOYThl BUJKETAa 3TOIO NPUMUTHUBA, a
TaK)K€ BCE MEXaHU3MBI f3bIKa MOJIB30BATEIBCKOTO MPOTPAaMMHUPOBAHUS. ATPHOYTHI MOTYT J0OABISATHCS
MI0JIb30BaTEIEM U JIMHKOBAThCS Ha peajbHble aTpUOYyThl NAapaMeTPOB WIIM-KE SBIATHCS aBTOHOMHBIMH,
3Ha4YeHHsI KOTOPBIX OyayT (hOpMUPOBATHCA B CKPUIITE BUIKETA. B cilyyae co CIMHKOBaHHBIMU aTpUOyTaMu
MOTYT HU3BJIEKATHCS 3HAUEHUS U3 UCTOPHH, apXUBA.

Ha puc. 10 npeacrasnen kaap, coaepx anyi NpuMep T10KyMEHTa.
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OAD "NHenpoBckuid meTkomBrHat"
(HaWMEHD B aHWE NPEANPHUATHA, HA KOTOPOM YCTEHOBE NEH PACKOJOMED)

CYTOYHLIA OTYET

ag"

COCTAENEH

" 2008 .

(para) (Bpema)

"ONOYT IK-TM"

{(UMA BBIMMCNMTENA UMK KOPPEKTORE)

TpyGonposop,

(HMA HATKM)

™M S

XapawTepncimin Pacxonomepa co CTaHAAPTHLIM CYXAIOWMM YCTPOMCTBOM:

KeHTpaKTHbIA yac 18 20 Tun oTBopa Yrnosoi ATM. paBNeHe, KMa 9%
Mon. gonaMa % T K-T wepoxoeaTocti 0.2 OTceura, kMa &0
Mon. gonaCO2, % 10 K-T npuTynneHnAa 0.1 BepxH. npegen N0, kMa 150
JuameTp TpyGel, Mym 100 K-7 L (aneda) 0.3 MNopor nepekniod., kMNa &5
JuaneTp CY, v [11] OTH. nnowanb C¥ 0.6 JWH. BAIKOCTE, KICiM 2 3
YacoBble faHHble =
fata Bpema OBbém, [Cp. pasHOCTL AABNEHWA, |CpegHes aaBneHue, |CREAHAR TEMNEpATYRa, (CReHAR NNOTHOC T,

Hauane [koHey | THIC M3 kMa MNa Lr rm 3
06 01 2009 | 09:00 (10:00 | MycTo MyeTo MycTo MyeTo MycTo

06 01 2009 | 10:00 |11:00 | 1335.44 6.07 8.0 14 86 0.98

06 01 2009 | 11:00 |12:00 | 1531.57 6.06 S.00 1498 1.00
06012009 | 12:00 [13:00| 1394 43 6.06 8.99 1499 1.00
06012009 | 13:00 [14:00| 144582 6.06 9.00 1499 1.00
06012009 | 14:00 [15:00| 164592 6.06 8.99 15.01 1.00
06012009 | 15:00 [16:00| 184584 6.06 2.00 15.01 1.00

| QArmnfnaun

Puc.10 Peanmmusanus 6a30BOro sjemMeHTa 0TOOpakeHUs OTYETHOM ToKyMeHTaruu B WebVision.

3.8. IIlpumutuB KoHTeiiHepa (Box)

Peanu3zoBana mnopaepkka NPUMUTHBA KOHTEWHEpPA, IO COBMECTUTEIBCTBY BBIMOJHSIOIIETO POJIb
CTpaHHUIl MPOEKTOB. [[aHHBIA MPUMHUTHUB SBIAECTCS €IUHCTBEHHBIM 3JIEMEHTOM-KOHTEHMHEPOM, KOTOPBIM
MOXKET BKJIIOUaTh B Cc€0s CCBHUIKM Ha KaJphl W3 OMOMHMOTEKH, (HOPMHUPYS TEM CaMbIM IOJIH30BATEIHCKHE
DIIEMEHTHl HYXHOW KOoHurypauuu. [IpuMUTHB peanusyeT MpeayCMOTPEHHbIE IPOEKTOM CBOWCTBA.
IlepeunciinM 1O MyHKTaM CBOKCTBA JAHHOTO TPUMUTHUBA:

Konmeiinep — Ilo3Bonsier (popMHUpPOBaTh HYKHbIE OOBEKTHI IMYyTEM T'PYHIHMPOBKH 0a30BBIX B
paMKax JIaHHOTO IPUMUTHBA.
Cmpanuya — DIeMEHTbl MOCTPOECHHbIE HAa JIAaHHOM IPUMHMTHUBE MOIYT BBINOJHATH POJIb

CTpPaHUIIBI TTOJIH30BATEILCKOTO UHTEpdeiica.

Koumerinep cmpanuy — CBONCTBO 3aMellieHUs] COOCTBEHHOTO COAECPKUMOI0 JIPYyTroi CTpaHUIeH,
B nmporecce wucnonHeHus. Hcmone3yercs st ¢dopMupoBaHus (PpedMOB Ha  CTpaHHIIAX
MoJIb30BaTeNIbckoro nHTepdeiica. Hanpumep, rimaBHast crpanumna tpaguimonHoit SCADA cucteMbl
¢ 00BEKTaMH CUTHAJIU3AIMU CTPOUTCS IMEHHO TaKUM 00Pa30M.

@on — IlopnepxuBaeT BO3SMOKHOCTD yKa3zaHHs (poHa B BUJIE LIBETA WM NU300PasKEHHUS.

boporop — TlonnepxuBaeT BO3MOXKHOCTh H300pakeHHs OOpAOpa C YKa3aHHBIM IIBETOM,
TOJIITMHON U CTHUIIEM.
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4. O0masa koHpurypamuss MoayJis

Jlis HacTpoWkM COOCTBEHHOTO TOBEACHHUS, B HE OYEBHIHBIX CHUTYAIUSX, MOIYJEM IpEI0CTaBISAETCS
BO3MOYKHOCTh HACTPOWKH OTJCIBHBIX MapaMeTpoB mocpeacTBoM uHTepderica ympasinenus OpenSCADA
(puc. 11). TakoBbIMM IapaMeTpaMH SBISIOTCS:

«  Bpems xu3HH ceccun ayTeHTH(UKAITUH.

-+ | QT OpenSCADA KOHPUIypaTop = =
$aiin PepaktwpoeaHwe Bua [Nomowb

880000 =r= 1 adl 200 @8

|HMH s Moa : WebVisi
= & Demo station ﬁ ooyib: Ve ion

% Basbl panHbIX

{2, BesonacHocTb

i TpaHcnopTbl

w4 TpaHCnopTHbIE NPOTOKONG
| CBop gaHHBIX

[ ApxuBbI (Onuuu Moayns ‘

@ Cneunanohbie Bpems #1Ma3HWM ceaHca asTopM3aumny (MUH): H
4 MonbzoBaTenbckwe MHTEpdEil P pu3au . Ed

2

Monb3oBaTensCKWA MHTepdedc [ Momowk ]

CocTtoaHue
(Bbmonuﬂemﬂ: [wF] ‘

o-&-8-F-E-5-H-E

=4 Pabounil nons3oeaTenscky
2 CuctemHblil KoHtburypaTop
i Opwvwok cpenbl BMayanuaall
= CucTemHbIi KOHtbUrypaTop
& QT GUI nyckatens
2 Ouramuueckuil WEB koHd
i) Pabo4min nonb3oBaTensckn—
% YnpaesneHwe MoaynamMu
= Loop g
(1]

Foman
(roman]

Puc.11. Ctpanuua koHGUTYpallud MOAYIIS.
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Moayab moacucreMsl “Ilojib30BaTe/IbCKHE
unrep@eiico1” <WebUser>

Mooynv: WebUser
Hwms: Web-unrepdeiic oT mosb30BaTens

Tun: [Tonp30oBaTenbckue HHTEPHEHCH
Hcemounux: [ui_WebUser.so

Bepcua: 0.5.0

Aemop: Poman CaBoueHko

[To3BomnsieT co3maBaTh COOCTBEHHBIE TTOIB30BaTENLCKUE Web-uHTepdeiich Ha TF000M
a3pike OpenSCADA.

Jluyensus: |GPL

Onucanue:

Monyns WebUser mnpeaocTaBiseT NOJb30BATENI0 MeXaHM3M co3iaHus Web-cTpaHun, a Takxke
no3BoJsieT oOpabaTeiBaTh MHBIE Web-3ampocsl Ha 0JHOM W3 BHYTpeHHHX s36IKOB OpenSCADA, o0brdHO
JavaLikeCalc, u He mpuberas kK HU3K0ypoBHeBOMY IporpamMmmupoBanuio OpenSCADA.

Kpome npunauiexnoctu moayis cucreMe OpenSCADA oH Takke IPUHAIJICKUT U SIBIIETCA MOILYJIEM
Moxayisi TpancmopTHoro mpoTtokona <HTTP>. CobGcrBenno, BbizoB WebUser mnpou3BOIuUThCS W3
Protocol. HTTP. Bb130B mpou3BOAMTCS MOCPEACTBOM PACIIMPEHHOTO MEXaHHW3Ma KOMMYHHKAIIUH uepe3
sKkcrioptupoBanHbie B Moayie WebUser dynkmuu: HttpGet() u HttpSet().

Anpecanusi cTpaHuLl HauMHaeTcs: co BToporo anneMmenta URI. D10 cBsi3aHHO ¢ TeM, YTO MEPBBIA 3JIEMEHT
URI wucrnone3yercs i  HMIASHTH(PUKAIIMA CaMOro MOMIYJsSl ToJb30oBaTelnbekoro Web-unrtepdeiica.
Hampumep URL: Attp://localhost.localdomain: 10002/WebUser/UserPage wmoxHO pacmiudpoBath Kak
BBI30B M0JIb30BaTeNbCKOM cTpaHuilsl “UserPage” Web monyns WebUser Ha xocte localhost.localdomain
yepe3 mopt 10002. B cmydae orcyrctBusi Broporo snemeHTa URI, m ykazanusi oTtoOpaxxaTh HHIEKC
MOJIb30BATENbCKUX CTPAHUIl B KOHUTYpauu, (OpMUPYETCst MHACKC cTpaHuil (puc.l).

OpenSCADA

Hobpo nowanoBate Ha Web-cTpanuukl
nons3oBartensi cuctemsl OpenSCADA.

+ FlowTec td
+ test

Puc.1. Unaexc noyib30BaTENbCKUX CTPAHMUII.
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I'maBHas BKJIaaka KoHGUTrypauuu MoOayis (puc.2) COAEPKHUT COCTOSHUE MOAYJIA, MPEJOCTaBISET
BO3MOXKHOCTh BBIOOpA CTPAHUIIBI [T0 YMOTYAHHIO M MTO3BOJISIET CHOPMHUPOBATH MEPEUCHB MOJIb30BATEIBCKUX
CTpaHHUIL.

o1 OpenSCADA QTCRg: Oemo etaHunA

tain Pepaktupoeadne Bua  Nomows  GTStarer

88300CO0R= 1 4L 200 28

Hma
= o Oemo cTaHyua Mﬂﬂfﬂb. WebUser

=
S Base naHHex MonezoraTenecknid NHTepdERE | Momowgs

E}ﬁ BezonacHoocTe
g TpancnopTel — CocToAHNe
oy TpaHenopTHEE NpoTokansl
J Chop naHHwx

[ ] Apxuew — CTRpAHALG NONLIoEATENA
ﬂ CneynaneHue

BunonHaeTca: @

o--6-6-6-E-E-E

CTpaHULA No YMONNAHHH: [:UTnEpi:iTh MHOEKE CTRPAHMLZ |v]

[d| NonesoraTensckne nHTepdelicw
—

¥4 PafBouni nonesoeaTensckni LI
B8 CucTemHuid koHdurypaTop (V :I::HTEG'M
&

= Web-nHTepthelic 0T none3oEaTen
FlowTee. bd
test

[0 Demxor cpeaw Ensyannsaunn

CHeTeMHuA KoHgurypaTop (0
QT GUl nyckaTene
OuHamuuecknin WEE koHdinny
PaBounil nonesoEaTensckni
w ¥npaeneHne mogynamn
Loop
8 Loop S5L

PLC

Puc.2. OcHoBHas BKJIaiKa KOH(PHUTYpaAITUU MOTYJIS.
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1. WEB - crpanuubl

Monyns MpeaocTaBisieT BO3MOXHOCTh CO3JaHMS peanu3aluii MHokecTBa Web-cTpaHuil B 00OBEKTE
"[Tonp3oBarenbckas crpanuna’ (puc.3).

I,';-,- 01 OpenSCADA QTCRg: Jemo ctaHuva

taiin  Pepaktupoeawne Bua  Nomows  @OTStarter

08000 "% 1 & 200 08
[ o

=l é Hemo cTaHuna
'ﬁ Bass paHHwx
":I}Ila EesonacHocTe

';; TpaHcnopTul — CocToAHne

CmpaHuua nonssoeamensa: FlowTec.ixt

CTpaHNUa NoneI0EaTena l Mporpamma

=, TpaHCNOpTHHE NPOTOKOML .
e P P P CocToAHne! Byniouen. Janpocoe O.
j CHop BaHHBX
| Apxnes BrnwueH: @
I'.} CneynaneHee B0 [_._ |v]
= |1| MNonezoeaTeneckle HHTepdien
g PaBoynil nonesoeaTensck — KoHdurypauna
CHeTemHw koHBUMYypaTo ID: FlowTes txt
=} Web-wHTepdiefic 0T nonezoeaT
FlowTec.bd Mma: [
test Onncanne:
L% Denwor cpeas ensyannaal
; CHeTeMHBN KoHpUIypaTo
QT GUl nyckaTene
OuHamnueckni WEE kond
PaBoyni nonesoraTeneck
ﬁl ¥npaeneHne Mogynamm | A El

B | oop
MY | oop SSL

[« L]

KD

Jreman]

Puc.3. 'maBHas cTpanuna KOHQUTrypaluu NoJIb30BaTENbCKON CTPAHUIIBL.

I'maBHas BKJIaJKa COAEPKUT OCHOBHBIE HACTPOIMKH IOJIB30BATEIBCKOIO IPOTOKOJIA!
« Pazgen "CocrosiHue" - COAEPKUT CBOWMCTBA, XapaKTEPU3YIOIINE COCTOSTHUE TOJIb30BATEIIbCKOM
CTpaHMIIBIL:
Brnouen - coctosiaue ctpanuiibl "Bxitouena'.
« BJ[- B]] B xOTOpOI1 XpaHUTCS KOHPUTYpaLus.
« Pazgen "Kondurypauus" - HemocpeacTBEHHO COACPKUT MO KOH(PUTYpAIUH:
« ID - uadopmarust 06 uaeHTU(HUKATOPE CTPAHUIIBI.
+  HMwms - yka3bplBaeT UM CTPAHMIIBI.
+  Onucanue - KpaTKOE ONMCAHUE CTPAHULIBI U €€ HA3HAUCHMSL.
+  Brawouams - yka3plBaeT Ha cOCTOsiHME "BiitodeH", B KOTOpOE MEPEBOANUTH CTPAHMILY IIPH
3arpyske.
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Bce

3ampochl K MOJIb30BATEIbCKUM CTpPAHMIIAM HAMpaBJISAIOTCS B MPOLEAYpY OOpabOTKH 3ampocoB

MOJIb30BATEIbCKOM CTpaHMIBI, KOTOpas mpezacTaBieHa Ha Briaake "Ilporpamma" oObekTa CTpaHUIIBI
noJib30BaTes (puc.4).

OpenSCADA QTCfg: Jemo craHumaA

A 0

#ain PepakTapoeawne Bug  MNomowe QT Starter
88000 == L2000 88
t.g i L o=
KMma
| CmpaHuua nonesogamena: FlowTec.txt
= g Hdemo eTaHuua
-
] Baskl panHLx [ CTpaHNLa NonLIoEaTens J Mporpamma l
[ BesonacHocTs
]
¥ TraHenopTa Helk nporpammel: [JavaLikeBalc.JavaScript |v]
e TPaHCNOPTHBIE NpoTOKONH n
J CHop AaHHbIX e
| Apxuesl HEY 5 messDebug" TESTWWWANW" "HTTPreq: "+HT TPreqg+". URL: "+url". Sender: "+sender+"[3
@ CneunaneHee fifan vari in HTTPvars ) 5% 5. messDebug(test" "Prop "'+i+" = "+HT T Pwvars[i]};
=

| Nonezoeatensckne nutepdelicn iff ents.length )
PaGounid nonesoEaTensckni { . . . "
HEYS. messDebug TES TWWW" " Content-Disposition: "+ents[0].att Content-Disposition"))

. HS%S. messDebug TESTWWW" "Content-Type: "+eonts[0]. atti” Content-Type"k
eb-nHTepd:-enc OT NoNe30EATEN? dataBlk= gnis0].tesxd]);

CHcTemHui KoHgnrypaTap (V

FlonTec txt iff dataBlilength )
test [
L8 Dewwok cpepw ensyanusaynm S¥S.messDebugl” TES TIVWAR," Text: "+dataBIky;
CucTemHei koHgurypaTop (€ SYS.messDebug( TES TWWW" "Object: "+dataBlk.parse(D,"in"#"");
QT Ul nyckaTens farl i = 2; (se=dataBlk.parse(i,"\"\in"J).length; i++ )
OuHamnieckuil WEB kaHdinn {
N PaBounii nonsaokaTens ok iff se.slice@, 1)=="%") 3¥5.messDebug" TESTWWW" "Calc: "+sc+"");

else iff se.slice(D,2)=="n")

{
nd = dataBlk. parsef++i,"in");
S%S.messDebug TES TV,

oy Yn.i:-ameuue MO AYNAMNA
Loop
Loop S5L

FLGC "Mode: "+sc.slice(1": "+nd.parse(0," "2 true?" "+nd.parse(1," " 2 truet" = "+nd.p
SYS.DAQ. LogicLevexperiment.F3.ed.set{nd.parse(3," "2 true));
H

} S

H ps

} ol

[IlI] [%SIYS.messDebug{“TEST'l.lll‘l.ﬂ.lW'."Page:"+page}|; ™

[ ]
Jremar]

——

Puc.4. Briagka "[Iporpamma" o0beKTa MOIB30BaTEILCKONW CTPAHUITBI.

Bkrnazgka nporneaypsl 00paboTKH 3alIpoCOB K MOJIb30BATENILCKONW CTPaHULIE CONEPKUT ToJie s BhIOOpa
BHYTpEHHETO s13bIka nporpammupoBanust OpenSCADA u nosie BBoAa TeKkcTa mpoueaypbl o00paboTKu.

Jlis mpouenypsl 00pabOTKU MpeaoNnpeAeseHbl claelyoNue epeMeHHbIe OOMeHa:

rez - pe3yiabTat 00paboTku (o ymomdanuto - "200 OK");

HTTPreq - meron HTTP 3anpoca (GET,POST);

url - URI 3ampoca;

page - conepxxumoe ctpanuibl Get/Post, kak a7 3ampoca Tak u IJIsl OTBETA,
sender - OTIIPABUTEIb 3aMPOCa;

user - ayTeHTU(UIIMPOBAHHBIN MTOJ30BATEb;

HTTPvars - HTTP nepemennsie B Object;

URLprms - mapametpsl URL B Object;

cnts - anemenTsl conepxumoro 1t POST B Array<XMLNodeObj>.

OO6muii crieHapuit 3ampoca MoJIb30BaTENbCKON CTPAHUIIB:

Buemnss cereBas cranuus gopmupyer HTTP 3anpoc ¢ URI Buma "/WebUser/<UserPage>"

KoTopbiil monagaer Ha TpaHcnopT OpenSCADA ¢ 3HaueHueM mnoisi koHpurypauuu "[Ipotokon”
pasHoro "HTTP".

TpancnopT HanpaBIsIeT 3alIpoC Ha MOYJIb TPAHCIIOPTHOTO MpoToKoia Protocol. HTTP.
Monysib TpaHCHOPTHOIO IPOTOKOJIA, B COOTBETCTBUU C INepBbIM 3iieMeHTOM URI, Hampasiser
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3aIpoC JTaHHOMY MOJYJIb.
- JlaHHBI MOIydbh BbIOMpaeT OOBEKT CTPaHMIBI TOJBH30BATENSA, KOTOpas YyKa3aHa BO BTOPOM
anemente URI
+  Bemonusercs nannuanuzanus nepemeHHbix HTTP-nporokona uist mporeypsl CTpaHHIIbL:
« HTTPreq - ycranapnuBaercsi B 3HaueHue ctpoku "GET" niau "POST", B 3aBucumMocTu ot
THIIA 3aIpoca;
« url - agpec 3anpammuBaemoro pecypca (URI);
+ page - COIEPKUMOE MepenaBaeMon cTpanuilbl g metoaa "POST";
- sender - aipec OTIIPaBUTEINS 3aMpOCa;
- user - ajpec ayTeHTU(ULHUPOBAHHOIO IIOJIb30BATENS, €CJIM ayTeHTU(DUKAIUs HMena
MECTO;
« HTTPvars - pa3oOpaHHBI TiepedeHb nepeMeHHbIX npotokona HTTP B Bume croiicTB
00BEKTa;
«  URLprms - pazoOpanHubiii nepedens napamerpoB URL B Buae cBoiicTB 00BbEKTa;
.« cnts - pa3zobpannbie dmeMeHThl conepxkumoro mis POST B Array<XMLNodeObj>, c
COJZIEpKMMBIM 3JIEMEHTOB B TeKcTe U cBoiicTBamu B arprOyrax XMLNodeOb.
- BpBBoB mpomenypsl Ha UCHOJHEHHE, KOTopas oOpaboTaB 3ampoc (HOPMHUPYET COACPKUMOE
CTpaHMIIbI B "page" u pe3yapTar 3amnpoca B "rez".
B 3aBepmennu popmupyercst oreT ¢ kogoM Bo3Bpata HTTP u3 "rez" u conepxumbiM u3 "page".
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