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BBeaenne

OpenSCADA mpencraBnsier coboii oTkpbiTyio SCADA cucreMy, NOCTPOEHHYIO M0 MpUHIUIAM
MOJyJIbHOCTH, MHOTOMmIaTgopmMenHoctd u Macmrtadbupyemoctd. SCADA (Supervisory Control And Data
Acquisition) B mepeBoze: «CHCTEMBI JUCTIETIEPCKOTO YIPABICHUS U cOOpa JAHHBIX» SIBIISIETCS TEPMUHOM,
KOTOpPbIM wyacTo ymoTpebisercss B cdepe aBTOMATH3allMM TEXHOJOrM4Yeckux mpoueccoB. Cucrema
OpenSCADA mnpennaznaueHa i cOOpa, apXUBHPOBAHMSA, BU3yalu3aluu HH()OPMAIMH, BbLIAYH
YOPaBJIAIOMMUX BO3AEHCTBMH, a TakkKe JAPYIMX pOJCTBEHHBIX ONEpaluif, XapakTepHbIX I
nonHogyHkuroHanbHO SCADA cuctemsi.

IMpeanocbLIku

Ha pwiake nporpamm mns ACY-TII (ABToMaTH3WpOBaHHBIE CHCTEMBI YIPABJICHHUS TEXHOJIOTHYECKUM
MIPOIIECCOM) CJIOXKHIIACh CUTYaIus, KOTJa OTCYTCTBYIOT HE ToibKOo cBoOomHbie SCADA cuctemsl, HO U
SCADA cucrems! 1 matdgopm ommmaHbix oT MS Windows+x86. [la, emuHUIEI €CTh, HO PO HUX MOYTH
HUYETO HE CIIBIIIHO U BBINVISIAT OHU KpaitHe O1ekio Ha ¢oHe 001eii Macchl.

B toxe Bpems ¢upmsbl, 3anumaromuecs: BHenpenueM ACY-TII, 3aunTepecoBaHbl B IOJHOM KOHTPOJIE
Hax SCADA cucremolf, BHeApseMOH Ha OOBEKTaxX 3aKa3zyMka. JTa 3aUHTEPECOBAHHOCTb CBS3aHAa CO
crenndukoil paboThl ¢ 3aKa3uWKOM. 3aKa3udK SBISIETCS TOCJIEAHUM 3BEHOM B IIETIOYKE CO3AaHUS
nporpaMMbl. OT kadecTBa B3aMMOJEHCTBHA 3akazuMka W pa3pabOTUYUKOB MPSIMO IPOHOPLMOHAIBHO
3aBUCHUT YJOBJIETBOPEHHOCTh 3aKa34yMKa, a TAKKE CKOPOCTh COBEPILIEHCTBOBAHMSI IpOrpaMMbl. BriTekast u3
BBIIIIECKA3aHHOIO, MPOMOPLHUOHAIBHO 3aBUCUT U UMHIDK (upmbl, BHeapstomed ACY-TII. Ilpumenenue
3aKOH4YEHHbIX KoMMepueckux SCADA cucrtem, kKak NpaBuilO, IPUBOAUT K YXYIIICHUIO WIH K€ IOJHOMY
OTCYTCTBHIO B3aUMOJICHCTBHUS 3aKa3unKa ¢ pa3padOTIYMKaMU.

PeasibHO CylIecTBYIOT clielyroIMe BapUaHThI PEILIEHHs! CIOXKHUBILEHCS TPOOIEMBI:
 IlepBpIM BapHaHTOM MOKET OBITh HAJlAXXMBAHUE TECHBIX CBs3eil ¢ mpousBogutenieM SCADA
cucTeM, T.e MHTerpanus (sIBHas WIM HEsABHAs) B MOApasJelieHHe MO0 BHeApeHuto. Yto, B CBOIO
ouepe]ib, PABHOCWIBHO MOJTHON MIIM YaCTUYHOU MTOTEPE CaMOCTOSITEIbHOCTH.
-+ Bropbsim BapuanToMm sBisieTca co3qaHue cooctBeHHOM kommepueckoil SCADA cuctembl. Otum
JOCTUraeTcs MOJHBIN KOHTPOJb, OJHAKO Ul Pa3pabOTKH CHUCTEMBbI, Ha BBHICOKOM YpPOBHE, HYKEH
OTPOMHBIHM INTAT CIEMUATUCTOB BBICOKOW KBanupukaimuu. Uto, B OONBIIMHCTBE CIIydaeB, HE TI0
kapmany ¢upmam BHeapstomuM ACY-TII. Kak pesynbrar — kBaauduKaius CIEIAATUCTOB
noBosibHO HM3Ka. W maxke ecnu gupma pemraercss Ha nonoOHbI moasur, To SCADA cucrema He
JOTSTUBAET 10 YPOBHS CaMOM MOCPEACTBEHHON CTOPOHHEN KOMMEPYECKON CHCTEMBI, U OYE€Hb YacCTO
UMEeT MECTO HU3KOEe KaueCTBO Koja (MIIN) MOCPEICTBEHHAs ()YHKIIMOHAJIbHOCTh CUCTEMBI.
- TperpuMm BapuaHToM sBisieTcd uHcnojb30BaHue OTKpbIThIX SCADA cucreM, TO ecTh —
COBMECTHasl pa3paboTka. OTO MO3BOJSET COBMECTUTh MPEHMYILECTBA BBILICTIEPEUHCICHHBIX
BAapUAHTOB:
+ noJiHblA KOHTPOJb Hax SCADA cuctemoii;
« He TpeOyeTcss OrpOMHOr0 IITaTa BBICOKOKBAIM(HUIIMPOBAHHBIX CIEHUAIUCTOB IS
Pa3BUTHUS CUCTEMBI, JOCTATOYHO CHEIMATIUCTOB JIJISl IUCTPUOBIOLIUY CUCTEMBI;
« INPUBOJUT K IIOBBIIICHUIO KadyeCcTBa CHCTEMBI, 3a CYET MHOXXECTBECHHON BHELIHEU
HKCHEPTHU3BI U IUPOTHI MOAJIEPKUBAEMBIX TUIATHOPM;
* TI03BOJISIET BBIOMpPATh IIaT(GOPMY B 3aBUCHUMOCTH OT €€ IMPEUMYILECTB, a HE N0 IPUYHHE
TOTO, YTO TOJBKO Ha Hel paboraeT SCADA cucrema;
« HYy ¥ TpoYHME TICHXOJIOTUYECKHE, HKOHOMUYECKHE, MOpaJbHbIE U IOPUIUYECKHE
IIPEUMYILIECTBA OTKPBITBIX CUCTEM.

JL1st COBMECTHOM peanu3aliuy TPEThero BapuanTta u 06Ut ocHOBaH poekT OpenSCADA!!
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e nmpoekTa

OCHOBHBIMU LIETSIMH, KOTOpBIE MTPeCIelyeT NPOEKT, SBISIOTCS:
*  OTKPBITOCTH;
*  HAJIKHOCTB;
« THOKOCTB;
+  MaciuTabUpyeMOCTb;
+  MHOTOIIaT(OPMEHHOCTE;
+ 0e30macHOCTb;
« (uHaHCOBasA JOCTYIHOCTH;
+ TIpefoCTaBIeHHE yOOOHOTO HHTEpdeiica ynpaBIeHHS;

HouuTuka paspadorku. Jlnnensus.

B kadectBe mnomuTtHKM peanm3anuu  gaHHoro Tmpoekta BbIOpaHbl «OPEN SOURCE» mnpuHIUIBL
pa3zpabotku I1O. JlaHHas MONMTHMKA TO3BOJUT IMPHUBICYh K pa3pabOTKe, TECTHPOBAHUIO, PA3BUTHIO,
pacnpoCTpaHEHHIO U MCIOIb30BAaHUIO POAYKTA 3HAYUTENIbHOE KOJMYECTBO Pa3pabOTUYMKOB, SJHTY3UACTOB U
OpPYTMX  3aMHTEPECOBAHHBIX JHUI] TpU MHUHUMAIbHBIX  (UHAHCOBBIX  3aTparax. [Iporpamma
pacripoctpanseTcs Ha ycinoBusax quien3uun GPL v2.

Oobs1acTy NpuMEeHEeHU

Cuctema OpenSCADA mnpenHa3zHaueHa AJ1s BBIOJTHEHUS Kak oObIYHbIX QyHKIM SCADA cucrem, Tak
U 111 UCTIOJIb30BaHUS B CMEXKHBIX 00J1aCTSIX HH(OPMALIMOHHBIX TEXHOJIOTHIA.

Cucrema OpenSCADA MokeT UCTIOIb30BaThCS:
+ Ha MPOMBINUICHHBIX 00BEKTaX, B KadyecTBe MoaHOGyHKIMOHaTbHOH SCADA cuctemsr;
+ BO BCTPaMBaeMbIX CUCTEMAX, B Ka4eCTBE cpeibl ucnoiaHeHus (B ToM uucie u PLC);
« 7S TOCTPOCHUS PpA3IMUYHBIX MoJeNell (TeXHOJOTMYECKHX, XUMHUYECKUX, (PHUINUECKHUX,
AIEKTPUIECKUX TPOIECCOB);
+ Ha MEepPCOHAJIbHBIX KOMIIbIOTEPAX, CEpBEpax U KiacTtepax i coopa, 00paboTKH, MpeacTaBIeHUS
1 apXuBaluy UHPOPMAIMH O CUCTEME U €€ OKPY>KEHUU.

B kauectBe 0a30Boil (xocToBoii) omepannoHHOW cuctembl (OC) ansg pa3paboTKu U HUCTIOIb30BAHUS
BbiOpana OC Linux, xoropas siBnsiercs crannaptHoir POSIX comectumoii OC. Kpome Toro, OC Linux
ABIISIETCS] ONITUMAIBHBIM KOMIIPOMHUCCOM B BOITPOCAX:

+  HaAEKHOCTH;

+ TUOKOCTH/MacIITaOUpPyeMOCTH;

* JIOCTYIHOCTH;

*  TIOMYJISIPHOCTH M PacIpOCTPAHEHHOCTH.

ITockoneky cucrema OpenSCADA paszpabareiBaercs Ha crangaptHoid POSIX OC, mo mpuHIMnam
KpOCCIUIaT(POPMEHHOCTH, TO €€ ajanTanus Ha ocTaabHble OC He COCTaBUT MPOOIEMBI.

ApxuTeKTypa

CeparieM CUCTEMBI SBISIETCS MOAYIBHOE SPO.

B 3aBucumocTH OT TOro, Kakue MOIYJIM MOJKIIOYEHBI, CUCTEMA MOXET BBIIOJHATH KakK (DYHKIUH
pa3IMYHBIX CEPBEPOB, TaK M (PYHKIMH KIMEHTOB KIMEHT-CEPBEpHON apXUTEKTyphl. CoOCTBEHHO,
apXUTEKTypa CHUCTEMbI MO3BOJISET PEATM30BBIBATh PACHPEACIEHHBIE KIMEHT-CEPBEPHBIE CUCTEMBI OO0
CJI0XKHOCTH.

Jns mocTrKeHUsT BBICOKOTO OBICTPOACHCTBHUSA, 3a CUET COKpaIleHUS BPEMEHM KOMMYHMKAITUU,
APXUTEKTypa MO3BOJISET O0BEAUHATH (DYHKIIUU paCIpeIeIEHHBIX CUCTEM B OJTHOM MpOrpaMMme.

ApxurektypHo, cucrema OpenSCADA cocTOUT U3 MOJICUCTEM:
« Iloocucmema 6e3onacnocmu. COAEPKUT CHUCKM MOJb30BaTeNed M TPYNN IMOJb30BaTeleH,
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o0ecrieurBaeT MPOBEPKY MpaB HA JOCTYI K JIEMEHTaM CUCTEMBI | T.JI.

«  Mooynvuasa noocucmema 6a3 dannwvix. OdecnieunBaeT JOCTYI K Oa3aM JaHHBIX.

«  Mooynvuaa noocucmema mpancnopmos. OdecriednBaeT KOMMYHUKAIIMIO C BHEUIHEH Cpelow,
MIOCPEJICTBOM PA3IUYHBIX KOMMYHUKALIMOHHBIX UHTEP(EHCOB.

« Mooynvnaa nodcucmema KOMMYHUKAYUOHHBIX NPOMOKON08 obmena. TecHO cBs3aHa C
MOJICKCTEMON TPAHCIIOPTOB M OOECIeYMBAET TOJEPKKY pa3IMYHBIX MPOTOKOJIIOB OOMEHa ¢
BHEIIHUMH CHCTEMaMHU.

« Mooynvnas noocucmema coopa Oaunvix (DAQ). ObecneunBaeT cOOp MAaHHBIX OT BHEITHUX
UCTOYHUKOB: KOHTPOJUIEPOB, JAaTYMKOB U T.n. Kpome 3TOro, mojacucremMa MOXET MPEJOCTaBIIATh
Cpemy /sl HalTMCaHUs TeHEPaTOPOB JaHHBIX(MOIEIH, PETYISTOPHI ... ).

« Mooynvrasa noocucmema apxusos. CONCPNKUT apXUBBI JIBYX THUIIOB: apXHBBI COOOIICHHN |
apxuBbl 3HaueHHd. Croco0 apXWBHPOBAaHUS ONPEAETSETCS AITOPUTMOM, KOTOPBIA 3al0KEH B
MOJTyJIe apXUBUPOBAHHUSL.

- Mooynvnaa  noocucmema  nonvzosamenvckux — unmepgeticos.  Conepkur  (QYHKIHU
MOJTb30BATEIBCKUX HHTEP(EHCOB.

« Iloocucmema ynpasnenue mooynamu. Ob6ecreduBaeT KOHTPOJIb HaJ MOYIIMH.

« Mooynvnas noocucmema cneyuanvhvix @yukyut. ComepKUT (QYHKIHA HE BOUICANINEC B
OCTaJIbHBIC TIOJICHCTEMBI. B HacTOsAIMI MOMEHT K OSTHM (YHKIHMSIM OTHOCATCS (YHKIIUU
TECTUPOBAHUSL.

I/ICXOZ[SI N3 IDpHUHIOHUIIA MOAYJIBHOCTH, YKAa3aHHBIC BBIIIC MOIAYJIBHBIC IMOACUCTEMBI MOI'YT pacCHIUPATH
CBOIO (I)yHKI_II/IOHaJ'ILHOCTL HYTéM IIOAKITFOYCHUA MO,Z[y.TICfI COOTBCTCTBYIOLIICTO THUIIA.

Monynsaoe siagpo cuctembl OpenSCADA  BBIOJHSETCS B BHIE CTAaTUYECKOW H  COBMECTHO
UCTIONB3YeMOi OMOIHOTEK. DTO MO3BOJISET BCTPauBaTh (YHKIIMH CUCTEMBI B CYIECTBYIOIINE MPOTPAMMBI,
a TaKKe cOo3/1aBaTh HOBBIE POrpaMMbl HA OCHOBE MOYJIbHOTO sipa cucteMbl OpenSCADA.

OpHako MOAYJBHOE PO SABISAETCS CAMOLOCTATOYHBIM U MOXKET HCIIOJIB30BATHCSA ITOCPEACTBOM IIPOCTOM
3aIyCKalolen IporpaMMBl.

Monaymu cuctembl OpenSCADA xpanstcs B nuHaMuuecknx OumbOnmmotekax. Kaxkmas muHaMmuueckas
OMOIMOTEKa MOXET COJAepPKAaTb MHOXKECTBO MOAYJEH pa3IWYHOro THUMa. HamonmHeHWe IUHAMHYECKUX
OMONMMOTEK MOJYJSIMU OIpeaeseTcs (YHKIMOHAIBHON CBSI3HOCTHIO CaMUX MOAYyJIeH. J(MHaMUveckue
OMOIMOTEKU JTOMYCKAIOT TOPSIUYIO 3aMEHY, YTO MO3BOJISIET, B Mpoliecce paboThl, MPOU3BOIUTE OOHOBIICHHE
Monyneid. Meron XpaHEHHS KOJa MOJyJeH B JAMHAMUYCCKUX OMOIMOTEKax SIBIISIETCS OCHOBHBIM JIJIS
cuctembl OpenSCADA, MOCKOJIBKY MOJJIECPAKUBACTCS MPAKTUUECKH BceMH coBpeMeHHbIMU OC. D10 He
UCKJTI0YaeT BO3MOXKHOCTH Pa3padO0TKH IPYTHX METOJOB XPAHEHUS KOJa MOYJICH.

Beegenne 11



DOYyHKIMOHAJIbHbIE XaPAKTEPUCTHUKH U
TpedoBanua cucremMbl OpenSCADA

1. Cepa npumenenus cucrembl OpenSCADA

Cranumua oneparopa

( Vaion ‘J APMHaHanhHHKa

(Web Gpayraan)
[Transpo n‘erI VCAE nga'ne]

[ SelfSystem ] épc
[ My SQL I Sochets
4,¢ Pc

Cepeep SCADA cuctembl

[ Transpo n‘er[ VCAEngine [WebVa’sa’onIWebG fg]
| SelfSystem | HTTP
[GIF] Seckets [y sQil FSArch]

/404 LA A
@ PC ﬁ ~ & |[Apad
D;amond
ATHA00-128 l S:emens ]
S7-400

Puc. 1. Ponmu cucremsr OpenSCADA

Cpena ucnonHeHUA
unHTpnnnepa

SeIfSystem
Daamon dBoa rdsl So ckets
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1.1. Cepep SCADA cucremsoi:

« BusyanbHblil KOHTPOJIb U YIPaBIEHUE IOCPEICTBOM UHTEP(ENHCOB:
«  VYnanéuHslll cepBep BU3yaan3alluy HAa OCHOBE JABM)KKA BU3yalu3auuu u ynpasieHus CBY
VCAEngine.
«  Co6op nanubix (DAQ) U3 UCTOYHHUKOB:
- Huadopmamun o mmatdopme(IporpaMMHO-aNapaTHONH) Ha KOTOpOil paboTaeT cepsep.
ITocpenctBom DAQ-moayns System.
- COop MaHHBIX W3 HMCTOYHUKOB TojaepxuBarommx mpoTokoid SNMP (Simple Network
Management Protocol). [TocpencrBom DAQ-momyns SNMP.
« COop maHHBIX TPOMBIIIJIEHHBIX KOHTpOJUIepoB GupMel Siemens cepuu S7. IlocpencTsom
DAQ-monynsa Siemens.
« COOp maHHBIX NPOMBIIIICHHBIX KOHTpOJUIepoB Mo mporokory ModBus. ITocpenctom
DAQ-monyna ModBus.
« COOp nmaHHBIX TMPOMBIIUICHHBIX KOHTposuiepoB mo mporokonmy DCON. IlocpenctBom
DAQ-monyns DCON.
-  @opMupOBaHUE MPOU3BOJHBIX CTPYKTYp NapaMeTpOB Ha OCHOBE LIAOJOHOB MapaMeTpOB
U IaHHBIX JPYTrUX UCTOYHUKOB AaHHbIX. [locpenctBom DAQ-monyns LogicLev.
» Coop mannbix u3 apyrux cepepoB u PLC ocnoBanubix Ha OpenSCADA, BO3MOXHO 1715
nyomupoBanus. [Tocpencteom DAQ-monyns DAQGate.
- COop nmaHHBIX Yepe3 BXOJHBIC KaHAJbl 3BYKOBBIX KOHTposuiepoB. IlocpeactBom DAQ-
moxayist SoundCard.
. CG6op naHHEIX obopymoBanms ¢upmbl [[EIICP_DAS. TlocpenctBom DAQ-momymns
ICP_DAS.
+ DBprlnonHEHNE NMOIB30BATENBCKUX BBIUMCIICHUN HA S3bIKAX:
«  SI3p1k O610uHBIX cxeM. [TocpeactBom DAQ-moxyns BlockCalc.
- Ha Java-nogo06Hom si3pike Beicokoro ypoBHs. [locpenctsom DAQ-monyns JavalikeCalc.
+ ApXMBHpOBaHHE COOOILEHHH, BEJACHHUE MPOTOKOJOB MO PA3TUYHBIM KAaTETOPUSM M YPOBHSM,
MIOCPEACTBOM MEXaHHU3MOB:
« @aiinel B XML-(opmaTe miM IUIOCKOIO TEKCTa, C YMAKOBKOM yCTapeBIIMX apXHBOB.
[TocpenctBom Moaynst apxuBupoBanusi ESArch.
B Tabmumer apxuBnbix bJ1. [TocpeactBom momyns apxuupoBanus DBArch.
- B mmanax. Ha npyroi cepBep, BO3MOYKHO BBIICIECHHBIM CEPBEP apXMBUPOBAHMS,
ocHoBaHHBIX Ha OpenSCADA.
+ ApxMBHpOBaHHE 3HAYCHUN COOPAHHBIX JaHHBIX IOCPEICTBOM MEXaHU3MOB!
+  Daiinel ¢ ABOWHOW YIMAKOBKOMW: MOCIIEIOBATEILHON U CTAaHAAPTHBIM apXUBATOPOM gZIp.
ITocpenctBoM Moaysst apxuBupoBanust FSArch.
B Tabmuuer apxuBHbIX B/I. [TocpenctBom Momynst apxuBupoBanusi DBArch.
« KoHdurypanus u ynpasieHue cepBepom yepes:
- WEB-unrepdetic. [Tocpencrsom WEB-6paysepa u Ul-monyns WebCfgD nnn WebCfg.
« C ynanéunot  koHdurypammonHoi cranmuu. I[locpenctBom  Ul-moxyns  Ha
KOH(QUIypallMOHHOM  CTaHIUU TCfg wu wunrepdeiica ynpasinenus OpenSCADA
oTpaxk€HHOTO B ipoTokoie SelfSystem.
+ XpaHeHue AaHHBIX cepBepa B b/l Tumnos:
- MySQL. [Tocpeacreom DB-moaynss MySOQL.
« SQLite. ITocpencteom DB-monyns SQLite.
- DBF. Ilocpencrsom DB-monyns DBF.
- FireBird. [TocpencrBom DB-monyms FireBird.
- B mnanax. b/l noctynnsie Ha 1pyrom cepBepe ocHoBaHHOM Ha OpenSCADA.
+ B mmanax. ] pa6otatomue yepes ODBC.
+ B mnanax. PostgresSQL.
« B mmanax. LDAP.
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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=16vk
http://wiki.oscada.org/Doc/WebCfg?v=n2
http://wiki.oscada.org/Doc/WebCfgD?v=dn4
http://wiki.oscada.org/Doc/DBArch?v=943
http://wiki.oscada.org/Doc/FSArch?v=epp
http://wiki.oscada.org/Doc/DBArch?v=943
http://wiki.oscada.org/Doc/FSArch?v=epp
http://wiki.oscada.org/Doc/JavaLikeCalc?v=p2r
http://wiki.oscada.org/Doc/BlockCalc?v=s4f
http://wiki.oscada.org/Doc/ICPDAS?v=q15
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=6ed
http://wiki.oscada.org/Doc/DCON?v=pl1
http://wiki.oscada.org/Doc/ModBus?v=13uf
http://wiki.oscada.org/Doc/Siemens?v=16cx
http://wiki.oscada.org/Doc/SNMP?v=1c9f
http://wiki.oscada.org/Doc/System?v=13is
http://wiki.oscada.org/Doc/VCAEngine?v=188f
http://www.icpdas.com/

1.2. Cranuusi onepaTopa TeXHOJOTHYECKOro npouecca, nyJabT JUCHeTYepa, NaHe b
MOHHTOPHHIA H JIp.:

- BusyanbHbIll KOHTPOJIb U YIIpaBJICHHUE MMOCPEICTBOM UHTEP(PEHCOB:
- JlokanpHelid (ObicTpbIi) MHTEpdelric ocHoBaHHBIH Ha Oubmmoreke QT. IlocpencTBom
MOAYJSL BHU3yalu3zauuu Vision ¥ MOAYJS sApa Cpenbl BU3yalU3allUd U YIPaBICHUS
VCAEngine ¢ BO3MOXHOCTBIO BHU3yaju3aluu H3 ynanénHoro aswikka CBY, cepsepa
BU3YaJIU3aliu.
« VYnanéuuweri WEB wuntepdetic. Ilocpeactsom WEB-Opaysepa, Moayis BU3yaaU3alllH
WebVision u Moxyns siipa cpeasl Buzyanusanuu u ynpasieaus VCAEngine.
«  Coop mannbix (DAQ) U3 UCTOYHUKOB:
« COop nannbIx u3 apyrux cepsepoB u PLC ocnoBannbsix Ha OpenSCADA, mis npoGpoca
JaHHbBIX cepBepoB u ayonuposanus. [locpencreom DAQ-monyns DAQGate.
+ BrInmonHnenue moiabp30BaTeNbCKUX BRIUMCICHUN HA S3bIKAX:
«  SI3pIk O6mounbIX cxeM. [TocpeactBom DAQ-moxyns BlockCalc.
- Ha Java-nogoOHom si3pike Beicokoro ypoBHs. [locpenctBom DAQ-monyns JavalikeCalc.
+ ApXMBHPOBAaHHUE JIOKAJIBHBIX COOOLICHUH, BEIEHHE MPOTOKOJIOB IO Pa3IMYHBIM KaTETOpHSIM U
YPOBHSIM MTOCPEICTBOM MEXaHU3MOB:
« @aiinel B XML-(opMaTe miM IUIOCKOIO TEKCTa, C YMAKOBKOM yCTapeBLIMX apXHBOB.
[TocpenctBom Moaynst apxuBupoBanusi ESArch.
B Tabmumer apxuBnbix bJ1. [TocpeactBom momyns apxuupoBanus DBArch.
- B nnanax. Ha cepBep, BO3MOKHO BBIJCJIEHHBIN CEpBEP apXHUBHUPOBAHMS, OCHOBAHHBIX Ha
OpenSCADA.
- KoHndurypanus u ynpasieHue craniuei yepes:
- WEB-unrepdetic. [TocpencreBom WEB-6pay3epa u Ul-moxymns WebCfgD nnu WebCfg.
«  QT-unrepdeiic. ITocpencrsom Ul-monyns QTCfg.
- C ynanéunodt  koHduryparmonHoi  cranmuu. I[locpenctBom  Ul-monyns  Ha
KOH(PUTYPAITMOHHONW  CTAHIIUH TCfg wu wunrepdeiica ynpainenus OpenSCADA
oTpaxx&HHOTO B poTokoie SelfSystem.
- XpaHeHue TaHHBIX CTaHIMU B BJ] TUTIOB:
- MySQL. [TocpencrBom DB-moayns MySQL.
«  SQLite. ITocpenctBom DB-monyns SQLite.
- DBF. Ilocpenctsom DB-monyns DBE.
- FireBird. [TocpenctBom DB-monyns FireBird.
- B mnanax. BJI noctynueie Ha npyrom cepepe ocHoBaHHOM Ha OpenSCADA.
B mnanax. BJ] pa6oratomue uepes ODBC.
+ B mmanax. PostgresSQL.
« B mmanax. LDAP.
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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=16vk
http://wiki.oscada.org/Doc/QTCfg?v=16vk
http://wiki.oscada.org/Doc/WebCfg?v=n2
http://wiki.oscada.org/Doc/WebCfgD?v=dn4
http://wiki.oscada.org/Doc/DBArch?v=943
http://wiki.oscada.org/Doc/FSArch?v=epp
http://wiki.oscada.org/Doc/JavaLikeCalc?v=p2r
http://wiki.oscada.org/Doc/BlockCalc?v=s4f
http://wiki.oscada.org/Doc/DAQGate?v=d1r
http://wiki.oscada.org/Doc/VCAEngine?v=188f
http://wiki.oscada.org/Doc/WebVision?v=1np
http://wiki.oscada.org/Doc/VCAEngine?v=188f
http://wiki.oscada.org/Doc/Vision?v=10pu

1.3. Cpena ucnosnenus kouTposiepon (PLC):

Co6op nanubix (DAQ) U3 HICTOYHUKOB:
. TImatel c6opa mammeix ¢upmel [[EDiamond Systems. ITocpeactBom DAQ-momymns
DiamondBoards.
- Hudopmanun o miatdopme(IporpaMMHO-annapaTHONH) Ha KOTOpoil paboTaer cepsep.
[TocpenctBom DAQ-momynst System.
- COOp MaHHBIX W3 MCTOYHHKOB TojanepkuBaromux mpotokos SNMP (Simple Network
Management Protocol). ITocpenctBom DAQ-momynst SNMP.
« COoOp nmaHHBIX MPOMBIIUICHHBIX KOHTpoJuiepoB mo mporokonry ModBus. ITocpenctBom
DAQ-monyns ModBus.
- COop naHHBIX NPOMBIIUIEHHBIX KOHTposuiepoB Mo mporokoiny DCON. IlocpencrBom
DAQ-monyns DCON.
+  @opMupoBaHHE NMPOU3BOIHBIX CTPYKTYp MapaMeTpOB Ha OCHOBE MIAOJIOHOB IMapaMeTpoOB
Y JAHHBIX JPYTUX HCTOYHUKOB HaHHBIX. [TocpenctBom DAQ-momyns Logiclev.
« CoOop nannbix u3 Apyrux cepsepoB U PLC ocHoBanubix Ha OpenSCADA, BO3MOXHO 1715t
nyonupoBanus. [locpencteom DAQ-monyns DAQGate.
« COop naHHBIX yepe3 BXOJHbIC KaHaJbl 3BYKOBBIX KOHTposuiepoB. IlocpeactBom DAQ-
moyst SoundCard.
. COop maHHBIX oOopymoBamus ¢upmel [[LIICP DAS. TlocpenctBoM DAQ-Momyis
ICP_DAS.

VYnpaBneHnue, peryjaupoBaHUE W BBIIOJHEHHE JAPYTUX IOJb30BATENbCKUX BBIYUCICHUM Ha

A3bIKAX:

- S3bik OnouHbIX cxeM. [TocpenctBom DAQ-monynst BlockCale.
- Ha Java-nogo6uom si3bike Boicokoro ypoBHs. [locpenctBom DAQ-moayns JavalikeCalc.
ApXuBHUpOBaHUE COOOIIECHUN, BEJACHHE MPOTOKOJIOB MO PA3JIUYHBIM KATETOPUSM M YPOBHSAM

IoCpEACTBOM MCXaHU3MOB!:

« @aiinel B XML-(opmaTe miM IUIOCKOTO TEKCTa, ¢ YMAKOBKOM yCTapeBIIMX apXHBOB.
[TocpencrBom Moaynst apxuBupoBanust ESArch.
B tabmuue! apxusHbix B/I. [TocpeactBom Monyis apxuBupoBanust DBArch.
- B mmanax. Ha npyroil cepBep, BO3MOYHO BBIICICHHBIM CEpBEP apXMBUPOBAHMS,
ocHoBaHHBIX Ha OpenSCADA.
ApXUBUpPOBaHHE 3HAYEHUH COOPAHHBIX JAHHBIX MOCPEACTBOM MEXaHU3MOB!
« bydepa B mamsiti npegonpenenéHHoi rryouHsl. [locpencTBoM BCTPOSHHOTO MEXaHHM3Ma
apxuBupoBaHus 3HaueHui sapa OpenSCADA.
+  Daiinel ¢ ABOWHOW YIMAKOBKOMW: MOCIIEIOBATEILHON U CTAaHAAPTHBIM apXUBATOPOM gZIp.
ITocpenctBoM Moaysst apxuBupoBanust FSArch.
B Tabmuuer apxuBHbIX B/I. [TocpenctBom Momynst apxuBupoBanusi DBArch.
Kondurypanus u ynpasnenue PLC vepes:
- WEB-unrepdetic. [Tocpencrsom WEB-6paysepa u Ul-monyns WebCfgD nnn WebCfg.
- C ynanéuHoii  koHdurypamuonHoit cranuuu. IlocpeactBom  Ul-momynst Ha
KOH(QUIypallMOHHOM  CTaHIUU TCfg wu wunrepdeiica ynpasinenus OpenSCADA
oTpaxk€HHOTO B ipoTokoie SelfSystem.
Xpanenue ganabix PLC B B/l Tunos:
- Bce nannsie B KoHGUTyparmoHHoM ¢aitie (pukcupoBaHHO).
« MySQL. ITocpenctsom DB-monynss MySOL.
-« SQLite. ITocpencrsom DB-monyns SQLite.
- DBF. Ilocpencrsom DB-monyns DBE.
- FireBird. [TocpenctBom DB-moayns FireBird.
- B mnanax. b/l noctynHsie Ha apyrom cepBepe ocHoBaHHOM Ha OpenSCADA.
« B mmanax. B[ pa6oratomue yepe3s ODBC.
- B nmnanax. PostgresSQL.
« B mmanax. LDAP.
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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=16vk
http://wiki.oscada.org/Doc/WebCfg?v=n2
http://wiki.oscada.org/Doc/WebCfgD?v=dn4
http://wiki.oscada.org/Doc/DBArch?v=943
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http://wiki.oscada.org/Doc/DBArch?v=943
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http://wiki.oscada.org/Doc/JavaLikeCalc?v=p2r
http://wiki.oscada.org/Doc/BlockCalc?v=s4f
http://wiki.oscada.org/Doc/ICPDAS?v=q15
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=6ed
http://wiki.oscada.org/Doc/DCON?v=pl1
http://wiki.oscada.org/Doc/ModBus?v=13uf
http://wiki.oscada.org/Doc/SNMP?v=1c9f
http://wiki.oscada.org/Doc/System?v=13is
http://wiki.oscada.org/Doc/DiamondBoards?v=zxo
http://diamondsystems.com/
http://diamondsystems.com/
http://www.icpdas.com/

2. Tpeoosanuss OpenSCADA

2.1. Ucnoinenue

Amnmnapathblie TpeboBanus cucteMbl OpenSCADA 1151 €€ UCTIONHEHUs B pa3IMYHbIX POJISIX MPUBEICHBI B
tabmuue 1. IIporpammubie TpeOoBanusi s ucnoinHeHus cucreMbl OpenSCADA u e€ Mmoaynei
NpeCTaBjIeHbl B TabIuIe 2.

Tabauua 1. Anmapataeie TpedoBanus cucteMbl OpenSCADA u e€ MmoyJie.
PoJb TpeboBanue

CPU: x86_32 (6onee 1586) mu x86_64, wacroroit 6oree 500 MI'1y
Cepsep SCADA cucremsl MEM: 128 Mb
HDD: 10 I'b Bximouass OC u MecTo AJi1 apXHUBOB

Crannus onepaTtopa
TEXHOJIOTMUECKOT0 Mpolecca, MyJbT
JUCTieTYepa, MaHeIb MOHUTOPUHTA 1

Ap.

CPU: x86_32 (6onee 1586) mnu x86_ 64, wacroroit 6onee 1 [T
MEM: 512 Mb
HDD: 4 T'b Bxmouas OC u 6e3 apXuBOB

CPU: x86_32 (6omnee 1586) mnu x86_64, yactoroit 6omnee 133 MI'1g
MEM: 32 Mb
HDD: 32 Mb Bkitouas OC u 6e3 apXH1BOB.

Cpezla HCIIOJIHCHUS KOHTPOJIJICPOB
(PLC)
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Ta6auna 2. [Iporpammusie TpeboBanus cucreMbl OpenSCADA u e€ mojyseil.

Kommnonenr

Onucanue

3asucumocmu sopa cucmemovr OpenSCADA

OC Linux I[I/ICTp‘I/I6YTI/IB onepauno‘HHoﬁ cucremsl Linux (ALTLinux, SuSELinux, Mandriva,

ASPLinux, Fedora, Debian, Ubuntu ...)

CrangaptHbiii Ha0op OubmoTek: linux-gate, libstde++, libgee s, libe, libdl, librt,
<CraHgapTHbIC libcrypt, libm, libpthread. O0bpIdHO Y€ JOCTYIHBI B YCTAaHOBJICHHOM JUCTPUOYTHRBE.
o6ubnuorexkn> Ocoboe TpeboBaHKE 3TO UCTIOIB30BaHKUE HATUBHOW OnOMMoTeku nmotokoB NPTL, yxe

UCIOJIb3YETCs BO BceX coBpeMeHHbIX auctpudytuax OC Linux.

T I'padnueckas 6udnaunorexka GD Bepcus 2, xxenarenbHo 6e3 nojaaepxku XPM
ibgd o
(uckIrOYeHa 3aBUCMMOCTh Ha Oubnuoreky X-cepBepa) u ¢ nojaepxxkoit FontConfig.
libexpat bubnuorexa XML-napcepa.
Mooyne DB.MySQL
1ibMySQL ‘BI/I6J‘II/IOTeKa nocryna k CYB/] MySQL.
Mooyne DB.SQLite
libsqlite3 ‘BI/I6J‘II/IOTeKa noctyna kK BctpauBaemoit b/ SQLite Bepcun 3.
Mooy DB.FireBird
o CVYB/ FireBird Bepcuu 2. Hacto oTcyrcTByeT B AucTpudOyTuBax Linux u tpedyer
FirebirdSS WHWBUIYAIBHOH 3arpy3ku ¢ opuimansHoro caira ( http:/www.firebirdsgl.org )!

Mooynw Transport.SSL

libssl ‘BI/I6JII/IOT€K8, nmdposanus OpenSSL.

Mooyne DAQ.SNMP

libsnmp ‘BHGJ‘IHOTGK@. JIOCTYyTa K IAHHBIM CETEBBIX YCTPOUCTB 10 mpoTokoy SNMP.

Mooy DAQ.System

libsensors ‘BI/I6J‘II/IOTGKa CEHCOPOB armapaTypbl Bepcuu 2 wiu 3.

Mooynv DAQ.SoundCard

libportaudio lggg::mexa KpocmaaTGOpMEHHOTO TOCTYMA K 3BYKOBBIM KOHTpoJuIiepam Bepcuu 19 u

Mooynu: Ul Vision,

Ul WebVision

libfftw3

‘EI/I6J‘II/IOT€Ka OBICTPOTO PA3NI0KEHUs CUTHATIOB B psal Dypbe.

Mooynu: UL QTStarter, UL.QTCfg, Ul Vision

1ibQT4(1ibQtCore,
ibQtGui)

bubnnoTexn mocTpoeHus moiab30BaTeasckoro rpadudeckoro narepderica QT Bepcun
4.3 u BbI1IIE.
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2.2. Coopka

[TIporpammubie TpeGoBanus cucteMbl OpenSCADA mnsa coopku siapa OpenSCADA u e€ monynei
IIpUBENIEHBI B Tabnuue 3.

Tab6auna 3. 3aBucumoctu coopku cucreMbl OpenSCADA u e€ Mmoayneil.
KoMnonenT ‘ Onucanue

Obwue mpebosarnus ons coopku OpenSCADA

Huctpubyrus onepanuonHoit cucremsr Linux (ALTLinux, SuSELinux, Mandriva,
ASPLinux, Fedora, Debian, Ubuntu ...)

Komnunstop s3bika C++ u3 komekuuu komnuisitopoB GCC, Brimouast OubInoTexy
GLibC

autotools(automake, Nuctpymentsl popmupoBanus coopounoit cpeapl OpenSCADA. HyxHbI TOJTBKO B
autoconf, libtool-  |cmydae nuzmenenus coopounoii cpeasl OpenSCADA, Hanpumep ais1 1o0aBIeHUS
1.5) HOBOTO MOAYJISL WJIM U3MEHEHUsI (PUKCUPOBAHHBIX TAPAMETPOB COOPKH.

OC Linux

gt+

I'pynna yTUauT 11 OArOTOBKY U KOMITWJISILIMY TIEPEBOIOB HHTepdeiica mporpamm

gettext
Ha pa3JIM4HbIE S3bIKU B COOTBETCTBUM CO CTaHIApPTOM MHTEepHaMoHanu3anuu [18N.

I'paduueckas 6ubmmorexka GD Bepcus 2, makeT Ui pa3pabOTKH, JKeIaTelbHO 0e3
libed(devel) noanepxku XPM (McKiroYeHa 3aBHCUMOCTh Ha OMOIHOTEKY X-cepBepa) u

nognepxkkoit FontConfig. Mcnonb3yeTcs st MOCTPOEHUs TPEHIOB U APYTHX
n3obpaxkennit B popmare PNG, GIF u JPEG.

bubnmoreka XML-napcepa, naket ais pazpadotku. MaTepdeiic ynpapneHus
OpenSCADA wu npyrrue KOMIIOHEHTHI TTOCTPOSHBI Ha OCHOBE si3bIka XML.

libexpat(devel)

Mooyne DB.MySQL

libMySQL(devel) ‘BI/I6JII/IOTCK8. nocrymna k CYBJ] MySQL, maket s pazpabotku Ha sizbike C.
Mooyne DB.SQLite

libsqlite3(devel) ‘BI/I6J‘II/IOTeKa noctyna kK BctpaunBaeMoit b/ SQLite Bepcun 3, makeT 11 pa3pabOTKy.
Mooy DB.FireBird

CVYB/ FireBird Bepcuu 2, maket amns pa3paboTku. YacTo OTCYTCTBYET B

FirebirdSS muctpuOyTuBax Linux u TpedyeT HHAMBUAYATIbHOH 3arpy3KH ¢ OPUITMATBHOTO caiTa
( http://www firebirdsqgl.org )!

Mooynw Transport.SSL

libssl(devel) ‘BI/I6J‘II/IOTeKa mdpoanus OpenSSL, maker 11t pa3paboOTKy.
Mooynw DAQ.JavaLikeCalc

HporpaMMa réeHepaii CUMHTAKCUYCCKHUX aHAJIN3aTOPOB HA OCHOBC I'paMMATUKHU
SA3bIKA.

bison

Mooyne DAQ.SNMP

bubnuoreka gocTyna K JaHHBIM CETEBBIX YCTPONCTB 1O IpoTokosny SNMP, naker s
pa3paboTKH.

Mooynv DAQ.System
libsensors(devel) ‘BI/I6JII/IOTeKa CEHCOPOB almaparypsl Bepcuid 2 v 3, makeT s pa3padoTKH.
Mooyne DAQ.SoundCard

bubnroTeka KpocmiarhOpMEHHOTO TOCTYIA K 3BYKOBBIM KOHTPOJIJIEpaM, MaKeT [Ist
pa3paboTku Bepcuu 19 u 6ornee.

Mooynu: Ul Vision, Ul.WebVision
libfftw3(devel) ‘EI/I6J‘II/IOTCKa OBICTPOTO Pa3IoKEHUs CUTHANIOB B pall Dypbe, MakeT it pa3paboTKu.

libsnmp(devel)

libportaudio(devel)

Mooynu: UL QTStarter, UL.QTCfg, Ul Vision

bubnuoreka nocTpoeHus MoJib30BaTENbCKOro rpaguueckoro uurepdeiica QT Bepcun
4.3 u BbILIE, IAKET IS pa3pabOTKH.

1ibQT4(devel)
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Onucanue nporpammsl OpenSCADA

JlaHHblil pa3nen sBisieTcss onucaHueM "open source" mpoekTta cuctemMbl uMeHyemou "OpenSCADA'".
OpenSCADA npeacraBiser co6oif otkpbiTyto  SCADA cucreMy, NOCTPOEHHYK [0 HpPUHIMIIAM
MOJTyJIbHOCTH, MHOTOIUTAT()OPMEHHOCTH U MaCIITAOHPYEMOCTH.

B kauecTBe mONMTHKH pa3paOOTKU JaHHOW cHCTeMbl BBIOpaHBI "open source" mpuHIHUIBL. BbIOop
JAHHOW TIOJIUTUKH OIpeNeseTcss HEOOXOAMMOCTBIO CO3JaHMsl OTKPBITOM, HAAEKHOW M OOIIETOCTYITHOU
SCADA cucrembl. J[aHHas TOJWUTHKA TO3BOJSET MPHUBJICYh K pa3padOTKe, TECTUPOBAHMIO, PA3BHUTHIO,
pacipoCTpaHEHHIO U MCIOIH30BAHHUIO TPOAYKTA 3HAYUTEIILHOE KOTMYECTBO Pa3padOTUYMKOB, SJHTY3UACTOB U
JIPYTUX 3aWHTEPECOBAHHBIX JIUI] C MUHUMHU3AIKMEH U pacrpeeeHrneM (UHAHCOBBIX 3aTpar.

Cucrema OpenSCADA mnpennazHaueHa A cOopa, apXMBHUPOBAHMs, BHM3yaJlM3alud HH(OpMaLUH,
BbIIaYU YNPABISIOIUX BO3JCHCTBUM, a TakXke JIPYIMX PpOJCTBEHHBIX OINEpAlMd, XapaKTEPHBIX IS
notHoGyHkuoHanbHoH SCADA cuctemsl. braromapsi BEICOKOMY YPOBHIO aOCTPakKIMA U MOJIYJIbHOCTH
crcTeMa MOXKET HCIIOJIb30BaThCS BO MHOTUX CMEXHBIX 00JIaCTSIX.

Cucrema OpenSCADA Mo0keT IpUMEHSATHCS:
* Ha MPOMBIIUICHHBIX 00BbEKTaxX B KauecTBe noaHodyHkroHansHo SCADA cucremsl;
-+ BO BcTpaumBaeMbIX (embeded) cucremax B KauecTBE CpeJibl UCIIOJIHEHUS B TOM uucie BHyTpu PLC
(mporpaMMHpyeMBIX JIOTHYECKUX KOHTpPOJUIEpax);
« 7S TOCTPOCHHS PpA3IMUYHBIX MoJeNnell (TeXHOJOTHYECKHX, XHWMHUYECKUX, (PHUIUUECKHUX,
AIEKTPUUECKUX TPOIECCOB);
+ Ha MEepPCOHAJIbHBIX KOMIIbIOTEpAX, CEpBEpax U KiacTtepax i coopa, 00paboTKH, MpeacTaBIeHUS
U apXuBaluy UHPOPMAIMK O CUCTEME U €€ OKPY>KEHUU.

B kauectBe 06a30BOIi (XOCTOBOM) ONEPAIMOHHONW CUCTEMBI ISl pa3pabOTKU W UCTOJIb30BaHUS BbIOpaHa
OC Linux, koTopas sIBJISIETCSI ONTUMAIBHBIM KOMIIPOMHCCOM B BOTIPOCAX:

« Han&xHOCTH (OO0JIBIIAs 10 cepBEPOB U KiacTepoB padortaeT Ha GNU/Linux);
+ THOKOCTH/MAacIITAOUPYEeMOCTH (BBUAY CBOEH OTKPHITOCTH W MOIYJIBHOCTH MO3BOJISIET CTPOUTH
pelieHus noJ roobie TpeOoBaHNus);
 poctynHocTu (6maromapst suueHsun GPL sBnseTcss MONHOCTBIO CBOOOAHOM cHCTEMOH, a Hpu
BBICOKOM KBaJIM(PMKALIMU TOJIb30BATENS U OECIUIaTHOM);
* TOMYJISIPHOCTH, PA3BUTOCTH, MOIJAEPHKKE, PaCpPOCTPaHEHHOCTH (CHCTEMa aKTHBHO Pa3BUBAETCS
MHOXECTBOM JHTY3HACTOB, (PMPM M TOCYJaPCTBEHHBIMU YUPEKJACHUSMH BO BCEM MHUpE, MOTy4aeT
BC€ OOJNBIIYIO MOAJIEPKKY Ha MOJB30BATEIbCKOM U KOPIOPATUBHOM PBIHKE, aKTUBHO BHEAPSETCS B
rOCYJapCTBEHHbIE CTPYKTYPHI PA3ITUYHBIX CTPaH).

[TockonpKy MpPOEKT pa3padaThIBacTCs U peau3yeTcs M0 MPUHIMIIAM MHOTOIUIaT(OPMEHHOCTH, TO HE
cocTaBieT MpoOIeMbl MOPTHPOBATh ero Ha Apyrue OC, uTo B JanbHEHIIEM U IIAHUPYETCS.

CepauieM cUCTEMBI SIBISIETCS MOYJIbHOE siipo. M B 3aBUCUMOCTH OT TOTO, KaKUE€ MOJYJIU TOKIIOUEHBI,
CHUCTEMa MOXET BBICTYIATh KaK B POJIM PA3IMYHBIX CEPBEPOB, TaK U B POJIU Pa3HOOOPA3HBIX KIUEHTOB, a
Tak)Ke COBMEIaTh 3TH (PYHKIMU B OJHON MporpamMme. DTO MO3BOJISIET PEaTU30BBIBATh KIMEHT-CEPBEPHYIO
apxurektypy SCADA cucrembl Ha 6a3e OJHUX U TeX K€ KOMIIOHEHTOB/MOIYJEH, SKOHOMS TIPH STOM
MAIIMHHYIO [aMSATh, JUCKOBOE IIPOCTPAHCTBO, a TAKXKE LEHHOE BPEMS ITPOTPAMMUCTOB.

CepBepHble KOH(HUTypaly CHUCTEMBI NMpeaHa3HaueHbl Uisi cOopa, 0OpaOOTKH, BBIIAYU BO3ICHCTBUM,
apXUBUPOBAHUS, NMPOTOKOIMPOBAHUS UH(POPMAIIMH OT PA3IUYHBIX UCTOYHHKOB, a TAK)Ke MPEIOCTABICHUS
sroil mHpopmanuu kiauentam (Ul, GUI, TUI ...). MoaynbHas apXuTEKTypa IO3BOJSET PaCIIUPSAThH
(YHKIIMOHATIBLHOCTH CEpBEpa 0€3 ero meperpy3Ku.

Knuenrckue KOH(UrypalMu MOTYT CTPOMTBCS Ha OCHOBE pa3lWYHbIX Trpadudeckux Oubimorex
(GUI/TUI ToolKits), kak uCHOIB3ys sIAPO IpOorpaMMbl U €ro Moy (mytém nobasieHust k Hemy Ul-user
interface MoayJis), TaK U B KaU€CTBE CaMOCTOSITENILHOTIO NMpuiiokeHus, noakitoyas sapo OpenSCADA kak
OMOTHOTEKY.

Bo3MmokHOCTh THOKOW KOH(UrypalMd CUCTEMbI I103BOJIAET CTPOUTh PELICHUS II0J] KOHKPETHbIE
TpeGoBaHuUS HaI&KHOCTH, PYHKIMOHAIBHOCTH U pa3Mepbl CUCTEMBI.
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1. ®yHKIIMM CHCTEMBI.
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Puc. 1. biounas cxema cucremsl OpenSCADA

1.1. Moay/JbHOCTb.

Jlnst mpumanus TMOKOCTH M BBICOKOH cTernieHn macirabupyemoctu cuctema OpenSCADA noctpoena mo
MOJYJIbHOMY TpHUHIMITY. TecHas WHTErpaius MOIyJed C sAPOM YIydIIaeT CTaOWIBHOCTh CHCTEMBI B
1esnoM, Ojarogapsi MOBTOPHOMY MCIIONIB30BaHHUIO OTJIaKEHHOro Kojaa. OpHako caM mporecc pa3paboTku
cooctBenHoro kona Moaynei OpenSCADA HaknaapiBaeT OONBIIYI0 OTBETCTBEHHOCTb, BO3MOXHbBIC
OMMOKK BBOJSAT DJIEMEHT HECTa0WIBHOCTH B CHCTEMY. BO3MOXHOCTH CO3JaHUSI paclpeeEHHBIX
KOH(UTYpalHii CrIIaKUBAET 3Ty OMACHOCTb.

Monynu cuctemsl OpenSCADA XpansiTcs B auHaMHYeckux Ombmmorekax. Kaxmas nuHamudeckas
OMOIMOTEKa MOXET COJAepKaTb MHOXKECTBO MOAYJIEH pa3iInyHOro TUma. HamonmHeHue IMHAMHYECKUX
OubIMOTEeK MOIYISIMU oOIpenensercss (PyHKIMOHAIBHON CBSI3HOCTBIO caMUX Moayiel. JluHamuueckue
OMOIIMOTEKN JOIYyCKAIOT TOPSYYI0 3aMEHY, YTO IMO3BOJISIET B Tpolecce PYHKIIMOHUPOBAHUS TPOU3BOIHUTH
OOHOBJICHHME OTJIEJIBbHBIX YacTeil cucteMbl. MeTos XpaHeHHs KoJa MOJyJel B IMHAMUUYECKUX OMOIMoTeKax
aBigeTcss OCHOBHbIM [uisi cucteMbl OpenSCADA, 1nocKoJbKy MOAJIEPKUBACTCS IMPAKTUYECKH BCEMU
coBpeMeHHbIMHU omnepannoHHbIMU cucteMamMu(OC). OHaKO 3TO HE UCKIIOYAET BO3MOKHOCTH pa3pabOTKH
JPYTUX METOJOB XpPaHEHUs KOJa MOIYJEH.

Ha ocHoBe monyeit peanu3oBansl cienytomue Gpynkmnuonansabie yactu cucteMbl OpenSCADA:
« 0a3sl JaHHBIX;
+ apxuBbl (COOOIIEHUH U 3HAUEHUI);
+ MPOTOKOJIbI KOMMYHUKAIIMOHHBIX UHTEP(EICOB;
+  KOMMYHHKAIIMOHHBbIE HHTEP(EICHI, TPAHCTIOPTHL;
+  WCTOYHHKH JAHHBIX U COOp JTAaHHBIX;
- untepdeiicel monws3oBatens (GUI, TUIL, WebGUI, speach, signal ... .);
*  JIOTIOJIHUTEIIBHBIC MOJYJIH, CIICIIHATbHBIC.

YupaBieHue MOIYJIsSAMH OCYIIECTBIISCTCSA IOJCUCTEMON «YTpaBieHUE MOIYIIMU». DOyHKIUIMU
MIOJICUCTEMBI SIBIISICTCS: TOIKIIOYCHHE, OTKIIIOUYECHHE, OOHOBIICHUE MOJYJEH, a TakkKe APYrue OIMEpaiuu,
CBSI3aHHBIE C MOJIYJIIMH ¥ OMOIMOTeKaMU MOIYJICH.
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1.2. [loacucremsl.

ApxutektypHo cuctema OpenSCADA nenutcs Ha nojacucteMsl. [loacucTeMbl MOTYT OBITH IBYX THIIOB:
OOBIYHBIE W MOJYyJbHBIC. MOMIYIbHBIE TOJCUCTEMBI O0JIATAIOT CBOWCTBOM pACIIMPEHHS MOCPEACTBOM
Moxayien. Kaxmas MomaynbHas IMOJACUCTEMA MOXKET COJEpX,aTh MHOXKECTBO MOMAYJIBHBIX OOBEKTOB.
Hanpumep, moaynpHas nmoacucteMa «basbl TaHHBIX» COAEPKUT MOAYJIbHBIE OOBEKTHl THUIOB 0a3 JaHHBIX.
Moty TbHBIH OOBEKT SIBJISICTCS KOPHEM BHYTPH MOJIYIISL.

Bcero cuctema OpenSCADA conepxut 9 nmojacuctemM u3 HUX 7 MOJCUCTEM SIBIISIOTCS MOJYJIbHBIMU. 9
noacucreM cucremMbl OpenSCADA sBisitoTcss 0a30BBIMH M IPUCYTCTBYIOT B J1000# KoHpurypauuu. K
CIOHUCKY 9 MoAcHCTEM MOTYT A00aBIATHCA HOBBIE MOJICHCTEMBI IMOCPEACTBOM Moayiel. Iloacucrembl
cuctemsl OpenSCADA:

«  ApxuBbl (MOAYJIbHAS).

+ baspl nanHBIX (MOAYIBHAS).

- besonacHOCTb.

«  HHurepdeiicel mosbp3oBaTens (MOIyIbHAS).
+  VYmpasieHue MOAYISAMU.

-+ COop naHHBIX (MOJyJIbHAs).

+ TpaHcnopTHBIE POTOKOIBI (MOAYJIbHAS).
+ CrneuunanbHble (MOIYyIbHAS).

« Tpancmoptsl (MoayIbHAsN).

1.3. PLC u apyrue ucrounuku juHiamuydecknx aannubix. [loacucrema "Coop nannbix".

s obecrieyeHHs MOANCPKKH HCTOUHUKOB TMHAMHYECKUX JaHHBIX, Oy1b To PLC-KOHTpOIephI, MIaThl
YCO, BupTyanbpHble UCTOYHHKH U T.I., MpeaHa3HaueHa nojacucrema «COop maHHbIX». B dyHKIMH 3TOM
MOJICUCTEMBI BXOJUT TPEIOCTABICHUE MONyUYEHHBIX JAaHHBIX B CTPYKTYPUPOBAHHOM BHUJE M OOECTeueHUE
yIpaBieHUs STUMHU JaHHBIMU, HAIIPUMEP, MOIU(UKALIUS TaHHBIX.

[Toncucrema «COOp AaHHBIX» SIBISIETCS MOIYJIBHOM U, KaK CIEICTBUE, COACPKUT MOAYIbHbIE OOBEKTHI
TUIIOB HCTOYHMKOB JIUHAMHuYecKux JaHHbIX. Hampumep, Ha okts0ps 2007r, cuctema OpenSCADA
MOJIICPYKUBACT CIIEAYIONINE TUITHl HCTOYHUKOB JTaHHBIX:

- Ilnatel cOopa nanubix ot "Diamond systems".

« COop mannbIx onepannoHHou cuctemsl (OC).

+  DBJIOYHBIN BEIYUCIUTEND.

- Bepruucnourens Ha Java-noio0HOM sI3bIKE.

+  Tpancnoptép nanubix mojacuctemsl "Coop nanubIX" ot ogHOM OpenSCADA cTaHIuu K Ipyroi.
« JIOCTyI K TOTUYECKUM KOHTPOJUIEpaM NocpeacTBoM npoTtokoina "ModBUS".

« COOp MaHHBIX CETEBBIX YCTPOUCTB MOCPEACTBOM MpoTOoKoIa SNMP.

« MHcrounuk gaHHbIX Jorudeckoro ypoBHs cucteMbl OpenSCADA.

« JIOCTyI K BBICOKOMHTEIJIEKTYaJIbHBIM JIOTHYECKUM KOHTPOJLJIEpaM MOCPEACTBOM MpoTokona MPI
1 KoMMyHUKannoHHoro npoueccopa CIFSOPB, ¢upmer Hilscher GMBH.

Kaxnplif THI HMCTOYHMKA BBHIMOJIHEH B BUAE OTACIBHOTO MOIYJS, KOTOPBI MOXET OBITH
HNOJKITIOUEH/OTKI0YeH. KaxIpli THUN  MCTOYHMKA MOXET COJepXkaTb  OTHCNIbHbIE HCTOYHUKHU
(KOHTpOJUIEPHI).

OT}IGJ’IBHO B3ATBIN KOHTPOJUIEP MOXKET COACPKATHh IMMapaMETPhI onpenenéHme MOOYJEM THIIOB.
Hanpumep, mapameTpbl aHalOrOBOTO THIIA; OCHOBHON HH(OpMAIMEil, KOTOPYIO OHH MPEIOCTaBIISIET,
SIBIISICTCS 3HAYCHUE TEJIOTO MJIH BEeIECTBEHHOTOo Tua. CTPYKTYpHO MapaMeTp MpeaCcTaBisieT co00i Crmcok
aTpuOyTOB, KOTOPBIC U COJEPKAT JaHHbIC. ATPUOYTHI MOTYT OBITh YETHIPEX 0A30BBIX THUIOB: CUMBOJIbHAS
CTpOKa(TEKCT), 11eJI0€, BEIIECTBEHHOE U JIOTHUECKUI THII.

CTpyKTyphl KOHTPOJUIEPOB, MapaMeTpOB W HMX THUIIOB cojepkarcs B moxacucteme "COop maHHbBIX", a
00BEKTHI MOYJICH BBITIOJHSAIOT UX 3aMIOJTHEHHE B COOTBETCTBUU C COOCTBEHHON CHEIU(PUKOIA.

HcToYyHUK AMHAMUYECKUX JIaHHBIX MOXKET OBbITh yHajd€HHBIM, T.€. ObITh MOJKIIOYEH Ha YJalEHHOMN
cucreMe OpenSCADA. Jlns cBsi3U C TaKUMHM UCTOYHHMKAMHU JIAHHBIX HMCIOJIb3YeTCS TPAHCIOPTHBIM THI
koHTposiepoB (Transporter). ®dyHKUMEH M[AHHOTO THUINA HWCTOYHMKA JAHHBIX SIBISIETCS OTPa)KEHUE
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HMCTOYHUKOB JaHHBIX ynanéHHo OpenSCADA ctanuuu Ha JIOKaJIbHYIO CTaHIHUIO.

1.4. ba3sl nanubix. [Hoacucrema "ba3bl jannprx"

Jnist  XpaHeHusT JAaHHBIX CHCTEMBl MOBCEMECTHO HCMONb3yloTcst 0Oasbl maHHbix (Bl). B memsx
CHUCTEMAaTH3aIlii J0CTyna u ympaBieHus Oasamu naHHbix B cucteMe OpenSCADA mnpemycmotpeHa
noncuctema "basel gannbix". Jna obecmeuenuss moanepxkku paznuuHblx  BJI/CYBJl moacucrema
BBITIOJIHEHA MOTYJIbHOM.

B pomm mMomynbHBIX 00BEKTOB, coeprkammxcs B noacucteme, Beictynaer tun bJI/CYB/I, T.e. Mmomynb
nojicuctemMbl «ba3pl TaHHBIX» MPAKTUYECKH COJACPKUT peaan3aliio AocTyna K onpeaenéHnomy tumy bJI.
Hampumep, moxynu: DBF, MySQL, SQLite.

Oo6wext tuna B/I/CYB/l B cBOIO o4epeslb COAEPIKUT CITUCOK OOBEKTOB OTAENbHBIX b/l nanHoro tuma, a
00wexT B/l conepxut cnucok 00beKTOB TaOIMI, KOTOPBIE U COJIEPKAT JaHHbIE B TAOIUYHON popme.

ITpaktuecku Bce nanHble cuctembl OpenSCADA xpanstca B Toi win uHo bJl. MHcTpymeHTapuit
CUCTEMBI TO3BOJISIET JIETKO NEPEHOCUTh JaHHble M3 ofHoro Ttuma bJl B npyroi, u, Kak cIeacTBHE,
ONTUMaIbHO To0upaTh TN bJl mox koHkpeTHyI0 00macth mpuMmeHeHust cuctembl OpenSCADA. Tlepenoc
uHpopmanuu ¢ oxHoi B/l B 1pyryto MoxkeT OBITh BBINOJIHEH ABYMS criocoOamu. [IepBbIii - 3TO U3MEHEHHE
aapeca paboueit b/l u coxpanenue Bceil cucteMbl Ha He€, BTOPOH - 3TO pSIMOe KOMMUPOBaHUE HHPOPMAIIH
mexay bJI. Kpome xonupoBanus mojaepxuBaercss U (QyHKIMS OPSIMOTo PeJaKTHPOBAHUS COAEPKUMOTO
tabmui b/I.

Jnsg  opraHuzanuu  IEHTPAJM30BAHHOTO JIOCTYIa paclpeleNiéHHOM cucTteMbl K eauHoul bJ[
npeaycMarpuBaroTcs aBa crocoba. [lepsblit 510 mcnonb3oBanue cereBbix CYBJ, nampumep, MySQL.
BTtopoii coco6 3TO MCMoiab30BaHWE TpaHCIOPTHOrO THma bJl Ha JOKambHBIX CHCTEMax ISl JOCTyMma K
onHoil neHtpanbHoil B/l (ITnanupyercs.). @ynkuueit TpancnoptHoi b/l sBisieTcsa nepecbuika 3alpocoB K
b/l na ynanéunyo OpenSCADA cuctemy.

JlaHHBIE MOT'YT XpaHUTbCA TaKKe B KOH(UIypalMoOHHOM (aiine cucrtembl. Peann3oBaH MexaHHM3M
MOJTHOTO OTpakeHHs CcTpyKTypsl B/l Ha cTpykTypy KoH¢urypauuonHoro ¢aiina. T.e. cTaHTapTHYIO
KOH(QUIypalnuo MOXXHO pa3MellaTb B KOHQUrypanuoHHOM ¢aite. CyTh Takoro MexaHu3Ma B TOM, UYTO
JaHHbIE CHCTEMBl [0 YMOJYaHUIO, Hampumep, npu crapre ©O0e3 bBJ[ MOXHO oONUCHIBaTH B
KoHuUrypauroHHoM Qaiine. B ganpHelniem 3ty gaHHble MOryT nepeonpenenstbes B bJI. Kpome atoro ans
CllyuaeB HEBO3MOXKHOCTH 3alycka Kkakod sm6o bJI BooOme MOXXHO Bce JaHHBIE XpaHUTh B
KOH(UrypaloHHOM (aiine.

Jns noctyma k 6a3aM JaHHBIX HCHOJB3yeTCsl MexaHu3M peructpanuu bJl. 3apeructpupoBaHHBIE B
cucreme b/ moctymusl Bcem mojacuctemam cuctembl OpenSCADA 1 MOTYT UCTIONB30BaThCS B UX padoTe.
bnarogaps sToMy MexaHM3My MOXHO O0O€CIEUYHTh pachpelen€HOCTh XpaHEHHWs AaHHbIX. Hampuwmep,
pas3nyHble OMOIMOTEKN MOTYT XPaHUThCA U PACIPOCTPAHATHCS HE3aBHCHUMO, a MOJKIIOYEHNE OMOIMOTEKH
OyZeT 3aKJII04aThCsl B IPOCTON peructpaunu HykHoit B/I.

B nanpheiimem mnanupyercs peanuzaius ayonupoBanus b/ myTéM cBs3pIBaHMS 3aperuCcTPUPOBAHHBIX
BJI. DTOT MexaHW3M MO3BOJUT 3HAYUTEIHHO MOBBICUTH HANEXKHOCTH cucTeMbl OpenSCADA B uemom
nyTéM pe3epBUPOBAHUS MeXaHU3Ma XpaHeHus AaHHbIX. (ILnanupyercs.)

1.5. ApxuBsl. Iloacucrema " Apxussbi''.

Jlrobass SCADA cucrema mpeaocTaBiseT BO3MOXHOCTb AapXUBHUPOBAHMS COOpaHHBIX [aHHBIX, T.C.
dbopMHpOBaHNE UCTOPUM U3MEHEHUs (IMHAMUKH) MPOIECCOB. APXHUBBI YCIOBHO MOKHO pa3feliuTh Ha JBa
THUIA: apXUBBI COOOLIEHUN U apXUBbI 3HAYCHU.

OcoOeHHOCThIO apXMBOB COOOIIEHUI SBISETCS TO, YTO APXUBUPYIOTCS TaK HA3bIBa€Mble COOBITHS.
XapakTepHbIM MPU3HAKOM COOBITHS SIBIISIETCSI BpEMsSI BOSHUKHOBEHHSI 3TOTO COOBITHSI. APXUBBI COOOIIEHHH
OOBIYHO KCIIOJIB3YIOTCS JUIsl apXUBUPOBAHUSI COOOIIEHHUIM B CUCTEME, T.€. BEJIEHUE JIOTOB M MPOTOKOJIOB. B
3aBUCHMOCTH OT HCTOYHHKA COOOIIEHHS MOTYT KIAcCH(HUIUPOBATHCS IO PA3IMYHBIM KPUTEPHSM.
Hanpumep, 3T0 MOryr OBITh HPOTOKOJIBI aBAPUMHBIX CHUTyallUd, MPOTOKOJBI JEHCTBUI OINEpaTopoB,
IIPOTOKOJIBI COOEB CBSI3U U JIp.
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OCOOCHHOCTBIO apXWBOB 3HAYCHUU SBISACTCS HMX NEPHOJUYHOCTh, ONIpeaesieMas IMPOMEKYTKOM
BpeMeHI/I Mem;[y I[BYMSI CMCKHBIMH 3HAUCHHAMMU. ApXI/IBLI 3HaquI/Iﬁ HpI/IMeHHIOTCSI JUUIA apXI/IBI/IpOBaHI/ISI
HCTOPHUH HENPEPBIBHBIX IporeccoB. [IockobKy nporecc HENmpephIBHBIN, TO U apXUBUPOBATh €0 MOYKHO
TOJIBKO IIyTEM BBEJEHUS MOHATUSI KBAHTOBAHUS ONPOCA 3HAUECHUM, TOCKOJIbKY MHAYE MbI [1OJy4aeM apXUBbI
OECKOHEYHBIX pa3MepoB, BBHJY HENPEPHIBHOCTH CaMOW MpHUpoJbl mpouecca. KpoMe 3Toro nmpakTuyecku
MBI MOKEM TOJIy4aTh 3HAUYCHHS C MEPUOJIOM OrpaHMYEHHBIM CaMHMHM MCTOYHHMKAMU JaHHBIX. Hampumep,
JOBOJIBHO KAQYCCTBCHHBIC NCTOYHUKNU JAHHBIX B HpOMbILHJIeHHOCTI/I pe;uco ITIO3BOJIAOT HOJIyT-IaTL JOAHHBIC C
gactoror Oomee 1 xIm. M sro Ge3 yu€ra camMmxX HaTYMKOB HUMEIOMUX emI€ MEHEe KauyeCTBEHHBIC
XapaKTePUCTUKHU.

Jns pemieHus 3amad apXMBHPOBAaHUA TOTOKOB naHHbIX B cucteMe OpenSCADA mnpemycMoTpeHa
nonacuctema "Apxussl". [Toacucrema "ApxuBbl" MO3BOJSET BECTU KAaK apXUBBI COOOIIEHUHN, TaK U apXUBbI
3HaueHuil. Ilogcucrema "ApxuBbl" sBisieTcs MOAYIbHOW. MOJyJIbHBIM OOBEKTOM, COAEpXkAIIUMCS B
nojacucremMe "ApxuBbl", BBICTYIIA€T THUII apXuUBaTopa. TWI apxuBartopa OMNpeneseT CIocod XpaHEHUs
JMaHHBIX, T.e. xpanunumie (¢ainoBas cuctema, CYBJl, cets u T1.1.). Kaxaplii MOIynb MOJICHUCTEMBI
"ApxuBbl" MOXKET peain30BbIBATh KaK apXMBHUPOBAaHHE COOOIIEHHM, Tak M apXWBHpPOBAHHE 3HAUCHUH.
[Toncucrema "ApXuBbl" MOXKET COJIEPKATh MHOKECTBO apXUBOB, 00CITY>KHBAEMBIX Pa3IMUYHBIMU MOIYJISIMH
MOJICUCTEMBI.

Coobmenne B cucreMe OpenSCADA xapaktepusyercss TaTOW, YPOBHEM Ba)KHOCTH, KaTETOpUEH H
TEKCTOM coo0ImeHus. Jlata cooOmeHns ykas3plBaeT Ha BpeMs CO3JaHHs COOOLICHUS. YPOBEHb BAXKHOCTH
yYKa3bIBa€T Ha CTENeHb BaXHOCTH cooOmieHus. Kareropus ompenenser ajapec WIM YCIOBHBIN
UICHTU(PUKATOp HCTOYHUKA cooOmeHus. OObIYHO, KaTeropus COAEPIKUT IMOJHBIA MyThb K HCTOYHHKY
coo011eHus B cucteme. TekcT cooO1eHusi, COOCTBEHHO, U HECET CMBICIOBYIO HAarpy3Ky COOOIEHUS.

B mpornecce apxuBupoBaHus cOOOIIEHHs MpoITycKaloTes yepe3 puibTp. @unbTp paboTaeT Mo ypOBHIO
BaXHOCTH M KaTErOpuu COOOIICHUS. YPOBEHb COOOIICHNS B (HIBTPE YKA3bIBaeT, YTO HYXKHO IPOITyCKATh
COOOLIEHUsI C YKa3aHHBIM WM OoJiee BBICOKMM YPOBHEM BaXHOCTH. sl (MIBTpOBaHMA IO KaT€ropuu
NPUMEHSIOTCS I1a0JIOHBI, KOTOPbIE OINpPENEeNsIOT Kakue COOOIIeHUs MpomyckaTh. Kaxaplii apxuBatop
COJIEP’)KUT COOCTBEHHbIE HACTpOWkH (uibTpa. ClenoBaTeNbHO MOXKHO JIETKO CO3/1aBaTh pPa3IUyHbIE
CIeLMAIN3UPOBAHHBIE apXUBATOPHI Ul apXxuBa coodueHuid. Hampumep, apxuBaTopbl COOOIEHUH MOKHO
CIIELMAJIU3UPOBATh HA:

* JIOTH, ISl XpaHEHMs OTJIal0YHON MH(pOpMaLnu U Jpyroi paboueil nHpopmaluu cepBepa;
*  pas3IMYHBIE MIPOTOKOJIbI (IPOTOKOJI JEHCTBUI KIMEHTOB, IPOTOKOJ HApYIIEHUN U UCKIIOYEHUH,
MIPOTOKOJ COOBITHHA ... ).

ApxuB 3HaueHuil B cucteme OpenSCADA BpicTynaeT Kak HE3aBUCHMBII KOMIIOHEHT, KOTOPBIN
BKIIOYaeT Oydep, oOpadareiBaeMblii apxuBaTopamu. OCHOBHBIM MapaMETPOM apXWBa 3HAYEHUS SIBIISETCS
UCTOYHUK JaHHBIX. B pojaM HCTOYHMKA MAaHHBIX MOTYT BBICTYNAaTh aTpUOYTHI MApaMETPOB CHCTEMBI
OpenSCADA, a Takke Jpyrue BHEIIHHME MCTOYHMKM JAHHBIX (IACCUBHBIA pexum). pyrumu
HMCTOYHMKAMHU JIAaHHBIX MOTYT OBITh ceTeBbie apxuBaTopbl ymanéHHbIXx OpenSCADA cucrem, cpena
nporpammupoBanus cuctemsl OpenSCADA u np.

KiroueBbIM KOMIIOHEHTOM apXMBHUPOBAHMS 3HAUEHUN HENpPEepbIBHBIX IMPOLEccCoB sBisieTca Oydep
3HaueHnil. bydep 3HaueHWil mnpenHazHAUYeH IS MPOMEXKYTOYHOTO XPaHEHHS MacCUBa 3HAYCHUH,
MOJIyYEHHBIX C ONpeAeNEHHON NEPUOANYHOCTHIO (KBAaHTOM BpeMeHH). bydep 3HaueHuil ncnonabp3yercst Kak
JUIE HETIOCPEJICTBEHHOTO XpaHEHWs OOJIbIIMX MAacCHBOB 3HAYCHUH B apXWBaX 3HAYCHUH Kak Iepen
HETIOCPEICTBEHHBIM «COpocOM» Ha (M3MUYECKUE HOCUTEIH, TaK | I MAHUIYJISALIUN ¢ KaJpaMy 3HAYCHUH,
T.€. B QYHKIMSIX ITOKAIPOBOTO 3aIlpoca 3HAYCHUH U X IMOMeEIIeHUs B Oydepa apXuBOB.

Jlns opraHuMsanuu BBIACICHHBIX apXWBAaTOPOB B PACHPENCIEHHBIX CUCTEMAaX MOXHO HCIIOJIb30BaTh
TpaHcnopTHBIM Tun apxusaropa (Ilnanupyercs.). @yHKUKENH TPAaHCHOPTHOIO THUIIA apXUBATOpa SIBJIAETCS
OTpa)kKCHHE YAAJIEHHOIO LEHTPAIbHOIO apXuBaTOpa Ha JIOKaJIbHOW cucrteMe. Kak ciencTBrue apXxuBaTopbl
TPAaHCIOPTHOTIO THUIA BBINOJHAIOT I€pelady JaHHBIX MEXAY JIOKAIBHOM CHCTEMOM M apXUBaTOPOM
yIan€HHON CUCTEMBI, CKPbIBas OT MOJACHCTEM JIOKAJIbHOW CUCTEMBI PEAJIbHYIO IIPUPOY apXUBATOPA.
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1.6. Kommynuxamun. IToacucrems! ""Tpancnoprsl" u "'TpancnopTHbie NpoTOKOJbI" .

[Tockoneky cuctema OpenSCADA 3akianbiBaeTCs KaK BBICOKO-MacliTaOupyemas CHUCTEMA, TO
MOJIIEP)KKa KOMMYHUKAIIMKA JOJKHA OBITh JOCTaTOYHO THOKOW. [[isi yOBIETBOPEHHSI BBHICOKOW CTETICHU
rubkoctn koMMmyHuKanuu B cucremMe OpenSCADA peanusoBanbl B mnojacuctemax "TpaHcrnoptel" u
"TpaHCIIOPTHBIE IPOTOKOJIBI", KOTOPBIE SABJISIOTCS MOYJIBbHBIMH.

[Toncucrema «TpaHcnopTh» mHpeaHa3HaueHa Il 0OMEHa HECTPYKTYpUPOBAHHBIMHU JAHHBIMU MEXIY
cucremoit OpenSCADA W BHEHIHMMHU CUCTEMaMHu. B pojauM BHEIMIHMX CHUCTEM MOTYT BBICTYNAaTh M
ynanénnsle OpenSCADA cucrembl. Ilog HeECTpyKTYypHUpOBaHHBIMHU JAHHBIMHU ITOHMMAETCS MAacCUB
CHUMBOJIOB OIpEeIEHHON IIMHBI. MOIYyIbHBIM 00BEKTOM, colepKaluMces B nojacucreMe «TpaHcopTe»,
BBICTYIIA€T THUIl TpaHCHoOpTa. THUIl TpaHCIOpTa ONpeneNseT MEXaHU3M Iepeladd HECTPYKTYPHUPOBAHHBIX
naHHbIX. Harmpumep, 3T0 MOTYT OBITS:

- coketsl (TCP/UDP/UNIX);
* KaHaJbl;
«  pazzensemasi MaMsTh.

IToncucrema "TpaHcnopTel" BKIIIOUAET MOAAEPHKKY BXOAAIIUX U UCXOASIIMX TPAaHCHOPTOB. Bxonsdmuit
TpPaHCIIOPT MpeAHa3HaueH I OOCIYKMBAaHUS BHEIIHMX 3alpOCOB M OTIpaBKU OTBeTOB. Mcxopsmumit
TPaHCHOPT, HA0OOPOT, MpeAHa3HAYeH JUIsl OTHPABKU COOOLIEHUH M oxuJaHus oTsera. CienoBareibHO,
BXOJISIIIUI TPAHCHIOPT COJCPKHUT KOH(PHUTYpalHio JAHHOW CTAHIIUHM KaK CEpBEpa, a UCXOASAIINA TPAaHCTIOPT
COJICPXKUT KOH(UTYpaIuio yaaa€éHHOTO cepBepa. Moaynb moacuctembl "TpaHcmopTel" peanmsyer
HNOJIEPKKY KaK BXOJSILIET0, TAK U UCXOAIIETO TPAHCIIOPTOB.

[Toncucrema "TpaHcnopTHBIE TPOTOKOJIBI" peAHA3HAUYECHA JJISI CTPYKTYPU3AllMUA JTaHHBIX, MOJTYYEHHBIX
or mnoxcucreMmbl "Tpancmopts!". Ilo cytu, mnoacucrema "TpaHCOpPTHBIE NPOTOKOJBI" —SBISAETCS
poAoLKeHHeM nojcucteMsl "TpaHcnopTsl" U BBIOMHSAET (PYHKLINU MPOBEPKH CTPYKTYPHI U LIETOCTHOCTH
MOJTyYEHHBIX JaHHBIX. Tak, As yka3zaHUs MPOTOKOJa, B CBSI3KE C KOTOPBIM JOJDKEH paboTaTh TPaHCIOPT,
NPEIYCMOTPEHO CHeNHaTbHOe KOHPHUTypamMoHHOE IMojie. MOIYIbHBIM OOBEKTOM, COJEpKAIIUMCS B
noacucreme "[lpoTokonsl", sBIgEeTCS cam mpoTokoj. Hampumep, TpaHCHOPTHBIMH MPOTOKOJIAMU MOTYT
OBITh:

- HTTP (Hyper Text Transfer Protocol);
- SelfSystem (OpenSCADA cucTeMHBIi IPOTOKOI).

[TonHyI0 IEToYKyY CBSI3U MOXKHO 3aIHCaTh CIEAYIOIINM 00pa3oM:
« cooO1ieHue nepenaércs B TPaHCIOPT;
+ TPaHCHOPT MEPeNaéT COOOILIEHHE CBS3aHHOMY C HHUM IMPOTOKOIY IIyTEM CO3JaHHsi HOBOI'O
00BEKTa MPOTOKOJIA;
+ IIPOTOKOJ IIPOBEPSAET LEITOCTHOCTh JaHHBIX;
+ €CJIM NPUILUIM BCE JaHHbIE, TO COOOUIUTH TPAHCHOPTY O IMPEKPALEHUH OKUIAHHs JAHHBIX U
nepeaaTb eMy OTBET MHAa4Ye COOOLIUTh, YTO HY>KHO OKUAATH CIlE;
TPaHCIHOPT, NOJIYYUB NOJATBEPKIECHUE, OTCHUIAET OTBET U yJAISET 0OBEKT MPOTOKOJIA;
« €CJIM TNOATBEPKACHMUS HET, TO TPAHCIOPT MPOAOJDKAET OKMIAHUE NAHHBIX, U B CIy4ac HX
MOCTYIUICHUS IepeAaéT UX COXPaHEHHOMY O0BEKTY IMPOTOKOJIA.

[TomnepkuBarOTCS MPOTOKOJIBI U TSI UCXOJAIIMX TPAHCIIOPTOB. VcXoasmmidi mpoTokosl 0epér Ha ceds
GyHKIUIO OOIIEHUS ¢ TPAaHCHOPTOM M pealu3alldio OCOOCHHOCTEW MNpOoTOKoJa. BHyTpeHHSsss cTOpoHa
JOCTyNa K TPOTOKOIY pEeaM3yeTcss MOTOKOBBIM 00pa3oM C COOCTBEHHOW CTPYKTYPOH JUISI Ka)IOTO
NPOTOKOJILHOTO MOJYJIsA. TakoW MeXaHW3M IO3BOJISICT BBITIOJHITH IMPO3PAYHBIA JOCTYN K BHEIIHEH
CHCTEME, TOCPEICTBOM TPAHCIOPTa, TNPOCTO YKa3blBas HMs IPOTOKOJA, C IOMOIIBIO KOTOPOTO
00CITy’)KMBaTh TIEpeIauy.

bnarogaps crangaptHomy API-moctyna k Tpancnopram cucteMbl OpenSCADA MO>KHO JIETKO MEHSTh
cnocod oOMeHa JaHHBIMU, HE 3aTparuBas camMux oOMeHuBarolmxcs cucreM. Hampumep, B ciydae
JIOKaJIbHOI0 0OMEHa MOKHO HCIIOJIb30BaTh Oosiee OBICTPBIM TPAaHCIOPT Ha OCHOBE pa3fesieMoi MaMsTH, a
B ClTy4ae 0OMEHa 4epe3 HHTEPHET U JIOKaIbHYI0 ceTh ucnoiib3oBath TCP nmm UDP cokeTsr.
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1.7. Nurepdeiicyl noab3oBartens. [loacucrema "Uurepdeiichl nosb3oBarens'.

SCADA-cuctemsbl, Kak Kiacc, mpearnojararoT Haauuue uHTtepdeiicoB noms3oBarens. B OpenSCADA
JUIS TIPEJOCTaBIICHHS TMOJIb30BaTENbCKUX HHTEp(delicoB mpenycmorpena noacuctema "llonb3oBaTenbckue
untepdericel". Ilon monb3oBarensckuM uHTepdeiicom cuctembl OpenSCADA mnoHuMaercss HE TOJBKO
cpela BU3yaJHM3allMM, ¢ KOTOPOM JOJDKEH padoTaTh KOHEYHBIM I0Jb30BaTelb, HO W BCE, YTO HMEET
OTHOIIIEHHE K I10JIb30BATENIO0, HAIPUMED:

 Ccpeabl BU3yalln3aluu;
«  KOH(HUTYpaTOpHI;
+ CHTHAJIM3aTOPBI.

[Toncucrema "Ilonmp3oBarenbckue HHTepGhEHCH" sBISETCS MOAYJIbHOW. MOIYIBHBIM 0OBEKTOM
MOJICUCTEMBI BBICTYINIAET COOCTBEHHO KOHKPETHBIM MHTEpdeiic noab3oBaTesis. MoaylIbHOCTh OJCUCTEMbI
NO3BOJISIET CO3/1aBaTh pa3iuyHble MHTep(eicsl nosib3oBareneil Ha pasnuuHblx GUI/TUI 6ubnuorexax u
UCTIOJIb30BaTh HanOoJee ONTUMAIbHOE W3 PEIICHHH B KOHKPETHO B3STOM cllydae, Hampumep, s cpel
UCIIOJIHEHUS] IPOTrPAMMUPYEMbIX JIOTUYECKUX KOHTPOJIIEPOB MOXKHO HCIIOJIB30BaTh KOH(UIYpaTopsl U
BU3yanu3aTopsl Ha ocHoBe Web-texnonoruii (WebCfg, WebUI), a B ciyuyae cranmmoHapHBIX paboumx
CTaHIMM HCIMONB30BaTh T€ K€ KOH(MUTYpaTOpbl U BH3yalH3aTOphbl, HO Ha ocHOBe OuOmmorexk tuma QT,
GTK.

1.8. BezonacHocth cucrembl. [loacucrema '""be3onacuoctn'.

Cucrema OpenSCADA siBisieTcst pa3BETBIEHHON CUCTEMOM, KOTOpasi COCTOUT U3 JECATKA MOACUCTEM U
MOXET BKJIKOYaTh MHOXECTBO Moayneil. ClenoBareiabHO, MPEAOCTABIEHHE BCEM HEOIPAHUYEHHOTO
JOCTyNa K 3THM pecypcaM SIBJISIETCS MO KpaiiHeld mepe HeOezomacHbIM. lloaTomy st pasrpaHUdeHust
noctymna B cucteme OpenSCADA npenycmorpena nojcucreMa "bezonacHoctu". OCHOBHBIMU (DYHKITUSMHU
noacucteMsl "be3omacHocTu" ABIsSETCS:

« XpaHEHHE YYETHBIX 3alIMCEH MOJB30BATENIEH U IPYIII [TOJIb30BATENEH;
« ayreHTU(UKALNS [T0JIb30BATENCH;
+ TpOBEpKa IpaB JOCTyIa MOJIb30BaTeNs K TOMY WM HHOMY pPecypcy.

1.9. Ynpasiaenune oudauorekamu moayJiei u moayasimu. Iloacucrema "Ynpapienue
moayasimu''.

Cuctema OpenSCADA mnocTpoeHa MO MOJYJIbHOMY MPHUHIMITY, YTO MOAPA3yMEBACT HaIUYUE
MHOXECTBa MOJYJIeH, KOTOPBIMH HEOOXOJUMO yNpaBiATh. JJis BBINOJIHEHUS (DYHKIMM YHOpaBICHUS
monynsamu cuctembl OpenSCADA npenycMmoTpena nojacucrema "Ynpasienue moaynsimu''. Bece Monynu Ha
HACTOSIIIMH MOMEHT IOCTaBIJIAIOTCS B CHCTEMY IOCPEACTBOM pa3leiisieMbIX OMONIMOTEK(KOHTEHHEPOB).
Kaxx 111 KOHTENHEP MOKET COEPKATh MHOKECTBO MOJYJIEH Pa3IMYHOrO THUIIA.

[Toncucrema "Ynpasnenue MoayassMu'" peanu3yeT KOHTPOJIb 3a COCTOSHUEM KOHTEHHEPOB M MO3BOJISET
BBITIONHSATH ropsiuee 100aBlIeHUE, YAalleHUEe M OOHOBIICHHE KOHTEHHEPOB U COJEPIKAIINXCS B HUX MOJIYJICH.

1.10. Henpenycmotpennbie Bo3MoxkHocTH. [Toacucrema "Cnenuasibabie' .

Pazymeercs, mnpeaycMOTpeTh BCeX BO3MOXHBIX (YHKUMNH HEBO3MOXKHO, IO3TOMY B CHCTEME
OpenSCADA mnpenycmoTtpena mnoacucteMa "Cneumanehbie". Iloncucrema "CneuuanbHble" siBIsieTCS
MOJyJIbHOM U mpeaHa3HaueHa ais noOasneHus B cucteMmy OpenSCADA HenpeaycMOTpeHHbIX (PyHKUMN
nyTéM MOAYIBHOTO pacuimpenus. Hampumep, ¢ momoripio moacucteMbl «CrenuanbHbie» MOTYT OBbITh
peaT30BaHBI:

« Ttecthl cucteMbl OpenSCADA u e€ monyneit;
- Oubnuorexu QyHKUIUH MOIH30BATEIHCKOTO MPOTPAMMHUPOBAHHUS.
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1.11. TToan3oBaTeanckue pyHkuuu. O0beKTHAS MOJIe]Ib U Cpeia MPOrpaMMUPOBaHUS
CHUCTEMBI.

Jlrwobas coBpemennas SCADA cucrema A0DKHA COJEPKATh MEXaHHM3MBI, TMPEIOCTABIISIONINE
BO3MOXKHOCTh ~ MPOrpaMMHMpOBaTh  HA  MOJb30BATEILCKOM  ypOBHE, T.€.  COJEpXaTb  Cpeay
nporpammupoBanusa. Cucrema OpenSCADA coxepxkut Takyto cpexy. C  mnomombio  cpefbl
nporpammupoBanus cucteMbl OpenSCADA MOKHO peanu30BbIBaATh:

«  ANTOPUTMBI YIIpaBIEHUS TEXHOJOTUUECKUMHU MIPOLIECCAMH.

- Kpynsble aumHamMuueckue MOJAENH PEATbHOTO BPEMEHU TEXHOJOTHYECKHX, XHMHUYECKUX,
(Gu3NUeCKuX U APYrUX MPOIECCOB.

+ AJanTUBHBIE MEXAHU3MBI YIIPABJICHUS 10 MOJEIISM.

- Ilomb3oBarenbCkue MPOLEAYPHl YOpPaBICHUS BHYTPEHHUMH (DYHKUHUSAMHU CHCTEMBI, €€
MOJACUCTEMaMH U MOJIYJISIMHU.

« T'mbkoe ¢opmupoBaHusi CTpyKTyp MapamMeTpoB Ha YpPOBHE TMOJb30BATElNs, C IEIbIO CO3TaHHUS
rapaMeTpOB HECTAHIAPTHOM CTPYKTYPHI U 3aMOJHEHUS €€ 10 AJITOPUTMY TTOJIH30BATENS.

- BcnomoratenbHble BHIYHCICHUS.

Cpena mnporpammupoBanusi cucteMbl OpenSCADA mpexacraBiseT co0OW KOMIUIEKC CPEICTB,
OpPraHM3YIOIIMX BBIYUCIUTEIBHOE OKPYKEHHE IT0JIb30BaTeNsl. B cocTaB KomIuiekca cpeicTB BXOJIAT:
+ oObexTHas Mogenb cucteMbl OpenSCADA;
«  Moaynu 6ubanoTeK QpyHKUMIA;
*  BBIYUCIIUTEIbHBIE KOHTPOJIJIEPHI MoJiIcucTeMbl «COOp JaHHBIX» U APYTHe BBIUUCIUTEIH.

Mogaynmu 6ubaroTex (GyHKUIUN TMPeAOCTaBISIOT MHOXKECTBO (DYHKIUI OnpeenéHHON HarpaBlIeHHOCTH,
PaCHIMPSIONINX O0BEKTHYIO MOJIEIh CUCTEMBI. BHONIMOTEKH MOTYT peann30BaThCsl KaKk HAaOOpOM (YyHKIIHIA
(UKCUPOBAHHOTO TUMA, TaK ¥ (PYHKIUAMHM, JONYCKAIOUIMMH CBOOOIHYIO MOIMU(DUKAIIUIO U JIOTIOJTHEHHUE.

bubnworexn GyHKIUH (QUKCHPOBAHHOTO THIIA MOTYT IPEAOCTABISTECS CTAHIAPTHBIMH MOIYJISIMU
CHUCTEMbI, OPTaHUYHO JOMOJNHAS OOBEeKTHYI0 Mozenb. DYHKIMH TakuxX OUOMHOTEK OyayT MpPEeACTaBIATH
coboit wumHTEpdeiic mocTyma K cpeAcTBaM MOAYJsl Ha ypoBHe mosib3oBatens. Hampumep, «Cpena
BU3YaJIbHOTO TMPEJICTaBICHUS [AHHBIX» MOXXET NPENOCTaBIsATh (GYHKIUHU [JS BBIJAYM Pa3IMYHBIX
cooOmeHuit. Mcronb3ys 3TH QYHKIMH, TIOTH30BATEb MOXKET PEaTU30BBIBATh HHTEPAKTHBHBIC AJITOPUTMBI
B3aNMOJIEHCTBUSA C CHCTEMOH.

bubnuorexkn ¢yHKuMi CBOOOAHOIO THIA MPENOCTABISIOT Cpely HaNMCaHUS I10JIb30BaTENbCKUX
(GyHKIMI Ha OJHOM U3 S3BIKOB IporpamMmupoBaHusi. B pamkax Moaynss OuONIMOTEK (QYHKIMHA MOTYT
NPEJOCTABIATECS MEXaHU3Mbl co3laHusg Oubnmorek ¢GyHKuuMid. Tak, MOXXHO co3gaBaTh OMOJIIMOTEKH
anmnapaToB TEXHOJIOTMYECKUX IPOLIECCOB, a B IOCIEACTBUM HCIIOJIB30BATh WX IIYTEM CBSA3BIBAHUS.
Paznuunble Momynu OuOinmorek (QYHKIMH MOTYT MpPEJOCTaBJIATh peaM3allui Pa3IMYHbIX S3bIKOB
IIPOrpaMMHUPOBAHUS.

Ha ocHoBe (yHKIuMi, mnpenocTaBiasieMblX OOBEKTHOW MOICIBIO, CTPOSITCS BBIYMCIUTEIbHBIC
KOHTPOJIIEPbl. BBIUMCANTENbHBIE KOHTPOJUIEPHI BBIMIONHAIOT CBSI3bIBaHME (QYHKIMM C mHapameTpaMu
CHUCTEMBbI U MEXAHU3MOM BBIYHCIICHHUS.
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2. SCADA cucreMbl 1 X CTPYKTYpa.
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Puc. 2. SCADA-cucrema.

SCADA (Supervisory Control And Data Acquisition), B oO0memM BHaE, UMEIOT paclpeaeaEHHYIO
aApXUTEKTYpy Bpojae m300paxéHHoi Ha puc. 2. DnemeHTel SCADA cuctem, B CMBICIE MPOTPAMMHOTO
obecrievueHus, BBHIMONHIIOT cheaytonue (ynkuuu: CepBep cOopa: TpeacTaBiseT COOOW 3amady WU
Tpy1iy 3aaa4 3aHUMAarOIuxcs C60pOM JAaHHBIX W3 UCTOYHHUKOB AAaHHBIX, WX XC CaMU BBICTYIIAIOT B POJIN
MCTOYHUKOM JIaHHBIX. B 3a7aun cepBepa BXOIUT:

MOJTy4eHre W/iiu GOpMHUPOBaHUE TAHHBIX;
00paboTKa JTaHHBIX;
00CITy>)KUBAaHHE 3aIIPOCOB HA JIOCTYII K JaHHBIM;
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. 06CJ'Iy>KI/IBaHI/Ie 3aIIpOCOB Ha MO,Z[I/I(i)I/IKaI_II/IIO JaHHBbIX.

CepBep apxMBMPOBaHHUsI: TIpEACTaBIIeT COOOW 3ajauyy WM TPYHIy 3aJad 3aHUMArOIIUXCS
apXMBHUPOBAaHMEM JaHHBIX. B 3a1aun cepBepa BXOAUT:
- apxusuposanue gaHHbIX SCADA-cucTeMsl;
+ 00CITy)KUBaHHE 3aIIPOCOB HA JIOCTYII K apXUBHBIM JTaHHBIM;
*  MMIIOPT/3KCTIOPT apXHUBOB.

CepBep NpPOTOKOJIMPOBAHMS: TPEACTABIsICT CcOO0OW 3agadyy WM TPYNIy 3a7ad 3aHUMAIOIIHECs
apXUBUPOBAHHEM COOOIICHHH. B 3amaun cepBepa BXOIUT:
- apxuBHpoBaHUe coobmeHui y3noB SCADA-cuctemsr;
« 0o0ciIy)XMBaHHUE 3aIPOCOB HA JJOCTYII K ApXUBHBIM COOOILEHUSIM;
*  MMIIOPT/3KCIIOPT apXHUBOB.

CepBep cHUTHAIM3ALMM: TPEACTABISIET COOOHM 3amady WM TPYNIY 334ad BHIOJHAIONME (DYHKIUN
cepBepa MPOTOKOJIMPOBAHUS B OTHOIIEHUH Y3KOM KaTeropuy COOOLIEHUI CUTHATM3AIUH.

PaGouee MecTo omepaTopa: npencrasisier coboil moctosHHO (pyHkmonupyromee GUI(Grafical User
Interface) mpuitoskeHNe BBITOIHEHHOE B OJTHOMOHHTOPHOM, MHOTOMOHUTOPHOM WJIHM TIAHEITBHOM PEXXHME U
BBINOJIHSAIOIEE (QYHKIMU:

+ TPEJOCTABICHUE  IIOJIb30BATENILCKOTO  MHTepdeiica Uil KOHTPOJIS 32  COCTOSIHUEM
TEXHOJIOTUYECKOTO TPOIIECCa;

* TIPEIOCTaBICHHE BO3MOXKHOCTH (DOPMUPOBAHHUS YIIPABIAIONINX BO3ACHCTBHI;

+ TNIPEJOCTABJICHUE BO3MOXXHOCTH M3YUCHHS U aHAIN3a HCTOPUHU TEXHOJOTHYECKOTO MPOIIECcca;

+ TpeAOCTaBICHHE UHCTPYMEHTAPHS [ TeHEPALMU OTYETHON TOKYMEHTAIIUH.

Pabouee mecTo mH:keHepa: npeacrasiseT coboit GUI npunoxenue ncnonb3yemoe A KOHGUTYpauu
SCADA cuctemsl. B 3agaun npuiioxeHus: BXOJIUT:
 TPEIOCTaBIECHUE UHCTPYMEHTAPHS /Il MAaHUITYJISIIMM CUCTEMHBIMU (DYHKIUSMU CUCTEMBI;
+ TpeAOCTaBICHUE UHCTPYMEHTApHs pabodero Mecra onepaTopa;
+ NPEIOCTaBIECHUE MHCTPYMEHTApUs A MaHUNyasauuu apxutektypoil SCADA cuctemsl B LEIOM
(pactipenenenrie GyHKIIMNA MEKY CTAaHIIMSIMHU, CO3/IaHHE YIaJICHUE CTAHIIHH ... ).

PaGouee mecTo pykoBoauresisi: npezacrasisier codoit GUI npunoxkenue, Kak IpaBuiio, BHIIIOJHEHHOE B
OJTHOMOHHTOPHOM PEXHME U BBITTOJTHSIONIEE (PYHKIINU:
+ TPENOCTaBIIEHUE  IOJIb30BATENIBCKOTO  HMHTepdeiica Uil  KOHTPOJIS 332  COCTOSITHHEM
TEXHOJIOTMYECKOTO IPOLIECCa;
+ MpPEAOCTAaBIICHHE WHCTPYMEHTApUs I M3YYEHHMS M aHaJIW3a HCTOPUM TEXHOJOTHMYECKOTO
IpoLecca Kak HEMOCPEACTBEHHO C aKTUBHOIO CEPBEPA, TAK U HA OCHOBE OTJIEIbHBIX APXHUBOB;
 IPEIOCTaBJIEHUE UHCTPYMEHTAPHs JIJIsl TEHEPALUU OTUETHON TOKYMEHTAIUH.

PaGouee MecTO TeXHOJIOTa: MOJHOCTBIO BKIIIOYAET B ce0sl PyHKIMU pabodyero MecTa oneparopa IJIC
MO/IENIb TEXHOJIOTHYECKOTO Tporiecca (0e3 HermocpeACTBEHHON CBSI3U C TEXHOJIOTUIECKHAM MPOIIECCOM).

PaGoyee MecTO TeXHOJIOra-MpPOrpaMMHCTA: MOJHOCTHIO BKIIIOUaeT B ceds GyHKIuu pabodero mecra
TEXHOJIOTA IUTI0C MHCTPYMEHTAPUH JIs1 CO3[JaHUsI MOJIEJIEH TEXHOJIIOIMUYECKUX MPOIECCOB.
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3. BapuaHnTbl KOH(PUTYPUPOBAHHUS M MCI0JIb30BAHUA.

3.1. IIpocToe cepBepHOE NMOAKIIOYEHHE.

B mpocreiimem cinydae cuctemy OpenSCADA M0XKHO CKOH(DUTYpHUPOBATH B CEPBEPHOM pexXHUME (pHC.
3.1) s cObopa v apXxuBHpPOBaHUS HaHHbIX. /laHHAs KOHQUIypauus MO3BOJSET BBINOJHATH CIEAYIOLINE
byHKINH:

*  OIPOC KOHTPOJIEPOB;

+ apXMBHPOBAHUE 3HAUYEHUI NapaMeTpoB;

+ 00cmyXUBaHHE KJIMEHTCKUX 3allpOCOB HA MOJTYYEHUE Pa3IMYHBIX JaHHBIX CEpBEPA;

- mpenocrapieHue koHpurypaunonnoro WEB-unrtepdeiica;

« ynanénHas koH¢urypamus u3 cuctembl OpenSCADA mnocpenctBom QT-untepdeiica wuau
JpYyToro JOKaJIbHOTO HHTEp(detica.

+ BTOPHYHOE PEryIHpOBaHUE (PETYIMPOBAHNE B BBIYMCIUTEIBHBIX KOHTPOJIIEPAX);

«  MOJEIMPYIOIIME, KOPPEKTUPYIOIIME U JOMOJHSIONIME BBIYUCIECHHUS B BBIYMCIUTENIBHBIX
KOHTPOJUIEPAX.

-

OpenSCADA: Cepeep cbopa v apXMEMpOBaHUA
Web Cfg
( HTTP ISefFSystem]
[CIFIBchﬁCaﬁ:ISDLrteIFSArml Sockets

| [muwfpc

Puc. 3.1. IIpocToe cepBepHOE MOAKIIOUCHHE.
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3.2. JlyGimpoBaHHOe cepBepHOE MOAKIIOUEHHE.

Jnsg  moBblllIeHWsT HAaAEKHOCTH W npousBoauTenbHOCTH cuctemMa OpenSCADA — nmomyckaer
MHOKECTBEHHOE pe3epBUpOBaHUE (pHC. 3.2), IpU KOTOPOM KOHTPOJIIEPHI OJJHOTO 3K3EMIUISIPA OTPAKAKOTCS
B JgpyroMm. llpu wucnonbp3zoBaHuMM 1MOJ0OHON KOH(MUrypalM BO3MOXKHO pacHpelesieHne Harpy3Ku
OIIPOCa/BBIYUCICHHS HA PA3IMUHBIX CTaHIMAX. /laHHAs KOHPUrypalus MO3BOJISET BBINOIHATh (PYHKLUU:

*  OINPOC KOHTPOJJIEPOB;

+ apXMBHPOBAHME 3HAYEHUH NApaMETPOB;

+ 00CmyXMBaHHE KIMEHTCKUX 3allPOCOB HA TOJTYYEHUE Pa3IMYHBIX JaHHBIX CEpBEPA;

+  PE3epBHPOBAHME M1APAMETPOB;

+ PE3epBHpPOBAHME APXUBOB;

+ pacrpeneneHue Harpy3KH oIpoca 10 cepBepam;

+ mpenocTaBieHue KoHpurypanronHoro WEB unrepdeiica;

+ BTOPUYHOE PETYIUPOBaHUE (PEryIMPOBAHUE B BBIYUCIUTENBHBIX KOHTPOJUIEpaX);

«  MOJEIMPYIOIIHME, KOPPEKTUPYIOIIME U JOINOJHSAIOIIAE BBIYUCICHUS B BBIYMCIUTEIBHBIX
KOHTPOJIJIEPAX C BO3MOYKHOCTBIO PAaCIPEEIICHNs] HAaIrPy3KHU 110 CEpBEpaM.

OpenSCADA: Ceprep chopa n apXMBEMpPOBaHUA
[WebCfgITransp t:n‘er]
LogicLev [ HTTP _ISeHSystemJ

OpenSCADA: Ceprep chopa n apXMBEMpPOBaHUA
[:WebCfgITranspDﬁer]
[ LogicLev | ( HTTP ISeHSystem]

[CIFIB!DGRCBEISDUEIFSMG?II Sockets

[C:FIBmckcm:Isaure[Fsmm[ Sockets

[ & I[ml EPC

[ & I[ml EPC

Siemens
S7-400

Puc. 3.2. JIy6nupoBaHHOE CEpBEPHOE MOIKIIOUEHHE.

3.3. JlyGimpoBaHHOe cepBepHOe NMOAKII0UEHHE HA OJIHOM cepBepe.

YacTtHeIM cilydaeM TyOJIMpPOBAHHOTO COCAWHCHHS SBJISCTCS JTyOJMPOBAHHOE COCIUHCHHEC B paMKax
onHoro cepsepa (puc. 3.3), T. € 3alMyCK HECKOJbKHUX CTaHIIMKA Ha OJHOM MallMHE C MepeKperMBaHHeM
napameTpoB. Llenpro maHHONW KOH(PUTYpaluy SBISETCS MOBBIMICHHE HAAEKHOCTH U OTKAa30yCTOWYHBOCTH
cuctemsbl myTéM pesepupoBanus [10.

OpenSCADA: Cepeep cOopa W apXHEWPOBaHHWA OpenSCADA.: Cepeep cOopa W apXHEHMPOBaHHWA

[WEbCfgITranspDrter] [WEbCfgITranspDrter]
LogicLev ( HTTP SeifSystem]|| LogicLev | [ HTTP |SelfSystem]
[ CIF [BlockCalc| SQLite | FSArch | Sockets ] CIFIBfDGf:GE!GISQLrteIFSArmI Sockets |
| | i
Y Y
PC

a2 T
S7-400

Puc. 3.3. lyGnupoBanHOE cepBEepHOE MOIKIIOUEHUE Ha OJJHOM CEpBEpeE.
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3.4. Knuenrckuii goctyn nocpeacrsom Web-unrepdeiica. MecTo pykoBoauTes.

JIns BU3yanuzanuu TaHHbBIX, COAEPIKALIMXCS HA CEPBEPE, XOPOLUIUM PELICHUEM SIBJISIETCS UCIIOJIb30BAaHUE
nonb3oBarenbckoro  WEB-untepdeiica (puc. 3.4). JlaHHOe pelieHHe TO3BOJSET HCIOIb30BaTh
crannapTHeii WEB-Opay3ep y kineHTa W cieloBaTelIbHO sIBiIsieTCs Haubosiee TMOKMM, MOCKOJBbKY HE
IPUBA3aHO K OJHOM miuatdopme, T.e. sBiIAETCS MHOromiaTgopMeHHbIM. OIHAKO 3TO pELICHHE HMEET
CYIIECTBEHHBbIE HEAOCTAaTKM — 3TO HEBBICOKAs MPOU3BOJMUTEIBHOCTh M HAAEKHOCTb. B cBA3M C 3TUM
PEKOMEHIyeTCsl MCIOJIb30BaTh JAHHBIM METOJ ISl BU3yaJM3allMd HEKPUTUYHBIX JAHHBIX WJIM JIaHHBIX,
UMEIOIINX PE3ePBHBIA BBICOKOHAIEXKHBIA CIIOCO0 BH3yanu3anuu. Hanpumep, XopommM perieaneM Oyner
HCIIOJIb30BAaHUE HTOT0 METOJla y HAdajJbCTBA IPOMBIIIICHHBIX YCTAHOBOK, TIJ€ BCErAa CYHIECTBYET
oreparopckasi ¢ HaAE&KHBIM CIOcOOOM Bu3yanu3alMu. [laHHas KoHQUTypanys MO3BOJSET BBIIOIHATH
ciemyromue QyHKIUu:

+ OMpOC cepBepa Ha MpeIMeT MOTYYSHHs JaHHBIX BU3YaIU3alHH U KOH(QUTYpaIHH;
BU3yaJIM3alys JaHHBIX B TOCTYITHOM JUIsl IOHUMAHMS BUJIE;

+ (opmupoBaHHE POTOKOJIOB, OTYETOB;

+  MaHUMNYJSLUS TapaMeTpaMu, JOIMYCKAIOIUMU U3MEHEHUE.

OpenSCADA: Cepeep chbopa W [V(}AEngjne] i
apXMBHUPOBaHKUA @'I.-"e bCrg| WebVision ]
ﬁsmmcam]:seureIFsmml Sockets Web sppep

e L E Pc

Siemens
S7-400

Puc. 3.4. Knuenrckuii noctyn nocpeacrsom Web-unrepdeiica. Mecto pyKoBOAUTEIIS.

3.5. ABToMaTu3npoBaHHoe paboyee MeCTO (MeCTO PYKOBOIUTeJIsi/onepaTopa).

Jns BU3yanu3anuu KPUTHUYECKUX JaHHBIX, a TaKXe B CIy4yae €clii TpeOyeTcs BBICOKOE KadyeCTBO M
MPOU3BOJAUTENHHOCTh, MOKHO HCIOJIb30BaTh BHU3yaidu3aluio Ha ocHoBe cucrembl OpenSCADA
ckonpurypupoBanHoii ¢ GUI momynem (puc. 3.5). JlanHas KOHQUTypanus TIO3BOJISIET BBITIOIHATH
cienyromue QyHKIuu:

+ OMpOC cepBepa Ha MpeaIMeT OOHOBIICHHUS TEKYIIUX 3HAYCHUN;
BHU3yaJIM3aIys ONPOIICHHBIX JAHHBIX B IOCTYITHOM JUIsl TOHUMAaHHUSI BUJIE;
+ (opmupoBaHHE MPOTOKOJIOB U OTYETOB;

+  MaHMITYJISHUS TapaMeTpamMu, JOMYCKAIOIIMMU U3MEHEHHUS.

-~ i

OpenSCADA: Cepeep cbopa n
apX HEWpPOBaHHUA
Logicl ev SeHSysfem|
CIF Bfocfcﬂah[saufeIFSArmI Sockefs OpenSCADA: Vision

APM [Transp t:rferIVGﬂ. En grne]
[ SelfSystem ]
[ Eq |[m|£Pc (Blockcalc'saLite] Sockets ]

v
=
587-400 - I /,

Puc. 3.5. ABTromaTtu3upoBanHoe paboyee MecTo (MECTO PYKOBOAMTEIS/OepaTopa)
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3.6. APM c cepsepoM cOopa U apXHMBHPOBAHUS HA OJHOI MalMHe (MeCTO onepaTopa,
MoOJeb ...).

[TonmHopyHKIMOHANbHAS KIMEHT-CepBEpHasl KoHUrypanuss Ha ofHoW MamuHe (puc. 3.6) MoOXeT
WCIIOJIb30BAThCS AJI NMOBBILIEHUS] HAJEKHOCTH CHCTEMBI B LIEJIOM IyTEM 3allycKa KJIMEHTa M CepBEpa B
pasHbIX Tponeccax. JlaHHas KoHGUrypauus Mo3BoJsieT 0e3 MOCIeACTBHM ISl cepBepa OCTaHABIIMBATH
KJIMEHT U BBIIIOJHATH C HUM Pa3JIM4Hble NpoQHIaKTHUecKue paboTel. PexkoMenayeTcs A UCHOIb30BaHUs
Ha CTaHLMSX oIeparopa MyTEM YCTAaHOBKHM JABYX MAIIMH COBMELIAIOIIMX B ce0€ CTaHLIMM OIeparopa U
pe3epBUpOBaHHbIN cepBep. JlaHHas KOH(GUTYpalysl MO3BOJSET BBHIOIHATH CeNyromue QyHKINU:

+  OIIPOC KOHTPOJLIEPOB;

+ 00cmyX)uBaHUE KJIMEHTCKHUX 3alIPOCOB;

+  BH3yaJM3aLus;

*  BbIJa4a YIPaBJIAIOIINAX BO3IECHCTBH;

+ TreHepaunus MPOTOKOJIOB U OTYETOB;

+ BTOPUYHOE PETYJIUPOBAHUE;

*  MOJENUPYIOLIKE, KOPPEKTHPYIOIIUE U JIONOJHUTEIbHBIE BBIYMCICHUS B BBIUUCIUTEIbHBIX
KOHTpOJLIEpAX;

+ cOop u BU3yasn3aiysi HHGpopMaIuu o MepCcoHaTLHOM KOMIIBIOTEpPE, CEPBEPE ... .

" ™

OpenSCADA: Cepeep cOopa W
apXWBHpOBaHKMA
Logicl ev SelfSystem
Vision

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

* * APM [TmnsporferIVGﬂEngme]
:“:| S— [ SelfSystem ]
[‘m_‘“ [Eﬂ_ 3 (Block€aic]MysaL] Sockets )

PC (- ' '
Siemens

Puc. 3.6. APM c cepBepom cOopa 1 apXMBHUPOBAHUS Ha OAHON MalllMHE (MECTO orepaTropa, MOJEb ...)
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3.7. IIpocTeiiniee cMemaHHOE NOAKII0YeHHe (MOoe/Ib, JeMOHCTpaLus,
KoH(uryparop ...).

CMmelmaHHOe TOJKIIOYCHHE coBMemniaeT (yHkmuu cepBepa u  kiauweHta (puc. 3.7). Moxer
WCTIONB30BATHCS ISl TECTOBBIX, JEMOHCTPAIMOHHBIX (YHKIMHA, a TakKe IS MPEIOCTABICHUS MOJelei
TEXHOJIOTMYECKHUX IPOIIECCOB Kak €AMHOE Liejoe. B 3ToM pexuMe MOTyT BBINOJHATHCSA CIEAYIOIINe
byHKIMN:

*  OINPOC KOHTPOJIEPOB;

+ 00cnmyuBaHUE KIMEHTCKHUX 3alIPOCOB;

*  BU3yaJIH3alus;

+  BbIJay4a YNPaBJISIOMINX BO3JCHCTBUM;

+ TreHepanus MPOTOKOJIOB U OTYETOB;

+ BTOPUYHOE PETYJIUPOBAHUE;

+  MOJECTUPYIOUINE, KOPPEKTUPYIOUINE W JOTOJHSIONIME BBIUYUCICHUS B BBIYHCIUTEIBHBIX
KOHTpOJLIEpAX;

+ cOop u BU3yanu3auus TeKyllel nHpopMaluu o NepCoOHaILHOM KOMITbIOTEpPE, CEpBEPE, MOJEIIH ...
;

 KoHburypauus 0a3 JaHHbBIX, MOJKIIOUEHUHN U JIp.

f bt
i-‘
r
)

OpenSCADA: M:w:l,e-l'.'lh TeX. npouecca
BlockCalc Vision
[VavaLikeCalc[ saLite | FSArch [Socketd QTC1g| VCAEngine)

Y

N
= PC

Puc. 3.7. IIpocreiiniee cMelanHoe MOIKITIOYCHIE (MOJIEIh, IEMOHCTpAIHsl, KOHQUTYpaTOp ...)
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3.8. YcroiiuuBas, pacnpenenénnas kongurypamus.

JlanHas koH(Urypanus ABISIETCS OJHUM U3 BApPUAHTOB YCTOWYMBOIO/HAAEKHOI0O coeiuHenus (puc. 3.8).
Y CcTOHUMBOCTD JOCTHraeTcs MyTEM pacnpeaeraeHus QyHKIUN 1o:
+ CepBepaM ompoca;
+ IEHTPAJIBLHOMY CEpBEpPY apXUBUPOBAHUS U 0OCITYKMBAHUS KJIMEHTCKUX 3aIIPOCOB;
« kiueHtam: APMe1 1 WEB-KIHEHTBI.

OpenSCADA: APM | Visi
[Transpoﬁe;{VGAEngme
[ SefSystem

[ MySQL 1 Sockets
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OpenSCADA: UentpancHblit cepBep
OpenSCADA: Onpoc 1 OpenSCADA: Onpoc 2 pﬂpHHBHpDBaHH.‘HI:I nﬁmy}nuﬂguug

SelfSystem SelfSystem KNH EHTCKUX 3aNpocoB
(CF[mysat] seA )|[DamondBoard(MySQL] SGA ||  |(Transporter| VCAERgine|WebCig)
i ¥ SelfSystem | HTTP )

]
$ T SGA Sockets |FsArehysal
| I I I iy
PC &

"
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IJ' |I |'_ -'I {'l |'-. L

Siemens Diamond

S7-400

ATH400-128

Puc. 3.8. YcroitunBas, pacnpenenéHHas KoHGUrypauus

CepBep ompoca koHpurypupyercs Ha ocHoBe cucteMbl OpenSCADA u npencrasisier coboi 3amauy
(rpynmy 3amad), 3aHUMAIOUIMXCS OINPOCOM KOHTpojuiepa (Tpymdmbl KOHTPOJJIEPOB OIHOTO THIIA).
[Tonmy4yeHHbIe 3HAYSHHS TOCTYIIHBI IIEHTPAIbHOMY CEpBepy uepes3 000 TpaHCTIOPT, MOJAEPIKKa KOTOPOTO
no0aBisieTcsl MyTEM MOAKIIOYEHUS COOTBETCTBYIOLIETO MOAYJSl TpaHcmopTa. JlJis CHUKEHHUS] 4acTOThI
ornpoca ¥ BEJIMYMHBI CETEBOro Tpaduka, cepBep OIpoca MOXKET OCHAIIATHCS HEOOJBIIMM apXHUBOM
3HavueHuil. Kongurypamnus cepsepa onpoca XpaHUTCS B OJJHON U3 TOCTYMHBIX BJI.

[{enTpanbHBINA cepBep apXUBHPOBAHUS U OOCIY)KMBAHMS KIMEHTCKUX 3alPOCOB BBIMOIHSIET (YHKIIHIO
HEHTPATU30BaHHOTO cOopa W 0O0pabOTKM MapamMeTpoB CEpBEPOB ompoca M WX 3HadeHuid. [loctym K
cepBepaM  Ompoca  BBIMNOJHAETCA  MOCpencTBOM  oaHoro w3  goctynHbix B OpenSCADA
TPAHCIIOPTOB+IIPOTOKONIOB (Ha mpumepe 310 SGA). [l mpenoctaBneHus: equHOro uHTepdeiica qoctyna K
napaMerpaM U KOHTpOJUIepaM HCHOIb3yeTcs MOAYyJNb Transporter, KOTOPBIM OTpakaeT AaHHbBIE CEPBEPOB
OTpoca Ha CTPYKTYPY JIOKATbHBIX TapaMeTPOB.

I[JISI BBIITOJTHCHHSA BHYTPCHHHX BBIYHCIICHUHN U JOMOJHHUTECIBHOI'0 aHalin3a MmapaMCETpPOB HCIOJIB3YIOTCA
BBIYUCIIUTEIIbHBIC KOHTPOJIJICPHI.

JlJ1s pa3HOCTOPOHHETO U IITyOOKOT0 apXUBUPOBAHUS UCTIONB3YIOTCS Pa3IMUHbIE MOYJIM aPXUBOB.

st mocTyma KIMEHTOB K cepBepy Hcoib3ytoTcs noctymabie st OpenSCADA ceTeBbie TpaHCIIOPTHI,
Ha mpumepe - 3To Sockets, U TpaHCIOPTHBIE MPOTOKOJBI, Ha mpumepe - 310 mnpotokosn OpenSCADA
"SelfSystem".
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Kongurypauus nueHTpaabHOro cepBepa XpaHUTCcs B 0JHOM u3 AoctynHbiX bJl (Ha mpumepe 310 ceTeBas
CYBJ MySQL).

Hns  mpenocraBienusi moib3oBarenbckoro  WEB-uHTepdeiica wucnonb3yercs Moayiabr  WebCtg
IIOCPEACTBOM TpaHcnopTHoOro nporokona "HTTP".

Pasmnuneie xianeHTsl B ux uduciic APM m WEB-KINEHTHI BBIOIHSIOTCA HA OTOEIbHBIX MAaIllMHAX B
HeoOxoauMoM KoiudectBe. APM peanusyercs Ha ocHoBe cucteMbl OpenSCADA. B ero ¢yHKIIMHA BXOIUT
OMPOC 3HAYCHHI TTapaMETPOB U3 IIEHTPATBHOTO cepBepa U ux Busyanusamnus Ha GUI unrepdeiice(ax). s
nosydeHus: napamerpoB B APM Takke ucCnosib3yercss MOAYJdb OTpPaXKEHUs YAAIEHHBIX I[1apaMeTpOB
Transporter. Jlyig npeaocTaBieHus] JOCTyNa K apXMBaM MOXET UCIOJIb30BAaThCS MOJYJIb apXHMBa CETEBOTO
tuna. Kongurypauust APM moxet xpanutbest B ool u3 noctynHsix b/l (B mpumepe sto cereBas CYB/]
MySQL, pacnonoxeHHast Ha MalllMHE LIEHTPAIbHOTO CEPBEPA APXUBUPOBAHUS).

Onucanue nporpammbl OpenSCADA 35



4. Kondurypauusi ¥ HACTPOMKA CUCTEMBI.

Kak moxxHo Buzeth B pazaene Boime, OpenSCADA npeaocTaBisieT BO3MOXXHOCTh KOH(PUTYpaIuu JUIs
UCIOJHEHUs] B pas3nuuHbX poisx. llogaepixka 5Toll BO3MOMXHOCTH OOECHEUMBAETCA PA3BUTHIMU
MEXaHU3MaMH KOH(QUIypalMd U XpaHeHHs KOH(PUIypallMOHHBIX AAaHHBIX. JIaHHBIA pasfesn COAEepKUT
OIMCaHMEe YTHX MEXaHW3MOB, IPU3BAHHOE JIaTh MPEICTaBIEHUE O THOKOCTH U Pa3HOOOpa3nH, II03BOJIUB TEM
cambIM ucnosibzoBath OpenSCADA na 100%.

[Tpu onmucanun MeXaHU3MOB KOH(UTrypaluu u cocoOOB €€ XpaHEHHs B 3TOM paszzeie OyIeT AenaTbes
yIOp Ha ONHCaHWE OOIIECUCTEMHBIX MeXaHW3MOB. OCOOEHHOCTHM KOHQUrypallud M HCIOJIb30BAHUSA
monayieit noacucreM OpenSCADA mpenocTaBistoTcss B COOCTBEHHON JOKYMEHTAIIMM MOTyJIEH.

B OpenSCADA wucnons3yercs (GOpPMaIM30BAHHBIM IMOAXOA K OIUCAHUIO KOH(PUTYPAIMOHHBIX
uHTEephercoB, OCHOBaHHBIM Ha s3blke XML. DakTHYeCKH OCOOEHHOCTH KOH(UTYpalldd KOMITOHEHTA
CHCTEMBI IPEJOCTABIACTCS CAMUM KOMIIOHEHTOM, MPOHH3BIBAas TEM CaMbIM BCIO CHUCTEMY, KaK HEpBHas
cucrtema opranusma. B tepmuaax OpenSCADA »t10 HaspiBaetcs uHTEepdeiicom koHTpossi OpenSCADA
(Control interface). Ha ocnoBe wuHTepdeiica koHTposisi ¢GopMHUpyIOTCS Tpaduueckue HHTEpdEncs
KOHUrypauuu mnojib3oBaTens nocpeactsoM moayieil OpenSCADA. Takoit moaxoJ UMeEeT Clleayrolue
Ba)KHBIC IPEUMYIIIECTBA:

« Macmrabupyemocts. MOXXHO NOJKIIOYaTh TOJIBKO HYXKHBIE MOJYJIM KOHQUIYpalMH WIN
BOOOILIE MCII0JIb30BaTh TOJBKO Y/1aIEHHBIE MEXaHU3MBI.

« Hckmouenne He0OXOIUMOCTH OOHOBICHHS KOH(PUTYpaTOpOB C J10OaBIIEHHEM HOBOTO
MOy si/PYHKIIMM, a TakKe HCKIoUeHne 'pacmyxaHusa' KoHpuryparopa, 00eCredrBaroero
MOJIEPXKKY BCEH UCTOPUHU yXKe HEHYXHBIX U YCTapEBLIMX MOAYJENH/ (D yHKIIUHA.

- Ilpocrora co3manus rpadguuecKkux WHTEPPEHCOB KOHPHUTYpaMK HA Pa3TUYHOW OCHOBE 32 CUET
4ETKON (OpPMaTIM30BAHOCTH.

- IlpemoctaBnsieTcss BO3MOXKHOCTh IMHAMHYECKOW KOH(MUTYpaluu, T.€. KOH(QUTYPAIIUIO MOXKHO
BBINOJIHATh HEMOCPEICTBEHHO MpH paboTe CHCTEMbl Kak JIOKalbHO, TaK M yJaJEHHO,
HENOCPEACTBEHHO KOHTPOJIUPYS PE3YIIbTAT.

- Ilpocras u neneBas pacHIMpsEeMOCTb KOH(QUI'YypallMOHHOro uHTepdelica, myTéM H00aBiIeHUS
noJjie KOH(UTypaluy Ha sA3bIKe ONUcaHus UHTep(deiica yrpaBaeHHs TOIbKO B KOMIIOHEHTaX, 3TOr0

TpeOYIOIIHX.

B OpenSCADA yxe npenoctaBisieTcsl TP MOAYJsl KOHQHUTypaluy Ha pa3HON OCHOBE BH3yallM3allvH.
OTMETHM X ¥ UX BO3MOKHOCTH KOH(UTYpaIuu:

- Monyns KOH(pHUTyparmm Ha oubmmoTeKe rpaguIecKoro uHTepderica
QT(http://www.trolltech.com/qt) - ULQTCfg. IlpenocraBnsier  pa3BuTbli  uHTepdeiic

KOH(Urypanuy, TO3BOJSIONIMN YIPaBIsATh KaK JIOKAJbHOW CTaHIMEH, TaKk © yNAJIEHHBIMU
CTaHIUSMM B JIOKJIbHOH U INT0OANBHOM CeTsIX, BKIIOUYasi 0€30MacHOe COeTUHEHNUE.

«  Moaynps koHpurypanuu Ha ocHoBe auHamuueckux WEB-texnonoruiit (DHTML) - UL WebCfgD.
[IpenocraBnser pa3BuThiii HHTEpDEC KOHGUTYpAIMU, MO3BOJSIOMINNA YIPABIATh KaK JIOKATBHON
CTaHIIMeH cepBepa, Tak M yJaJEHHBIMU CTAHIMAMU B JIOKAJBHOW M TNIOOANBHOM CEeTsIX, BKIIOYAs
paboty mo Ge3omacHOMY coeuHEHHI0. KIIMEeHTCKOe MOIKII0UEeHHE OCYIIECTBISETCS MOCPEICTBOM
ob0sruHOr0 Web-6paysepa.

« Monyns koHbuUrypanuu Ha ocHoBe cratmueckux WEB-texnomormit (XHTML) - UL WebCfg.
IIpenocraBiser noctarouHblii MHTepdENc KOHPUrypaluy, MO3BOJSAIOLIMNA YIPaBIATh JIOKAJIbHON
CTaHIIUeH cepBepa nocpeacTBoM odsryHOrO0 Web-0paysepa.

3HaueHus KOHQUTypaluud, U3MEHEHHbIE B KOH(purypatopax, a Takke OOJBIIMHCTBO JaHHBIX
coxpaustoTcss B 6azax naHHbIX (BJ[). YuurteiBas monymnbHOCTh moacuctemsl "BJ[", mMu Moryt ObITh
paznuunbie BJl. Ilpuuém npenocraBisercs BO3MOKHOCTh XpaHeHus pasHbix dyacteid OpenSCADA kak B
pazueix bJI onHoro Tuna, Tak u B b/l pa3HbIXx THUIOB.

Kpowme BJI nannbie 0 koH(UTypamu MOTYT coaepkathesi B KoHpurypaunonnom daiine OpenSCADA, a
TaKXe TepeaBaTbCsa MOCPEICTBOM MapaMeTpoB KoMaHIHOM cTpoku npu BbI3oBe OpenSCADA. Opnako
COXpaHEHHE M3MEHEHUH KOH(UTypaluu B KOHUTypaTopax IocTynHO Toibko B BJl. TumoBeiM umenem
koHurypauunonHoro ¢aina OpenSCADA sBnsiercs /etc/oscada.xml. @opmat koHpuUrypanroHHoro ¢aiiia
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H IapaMeCTphbl KOMaHHHOﬁ CTPOKH paCCMOTPUM B OTACIBHOM pas3aciic.

Hanpneitmee paccmorpenue koHourypamun OpenSCADA  Oyaer nNpou3BOOUTBCS Ha OCHOBE
untepdeiica konpurypatopa UL.QTCtg, onnako nmpuHLUIEI pabOTh OYAyT MOTHOCTHIO COOTBETCTBOBAThH U
OCTaIbHBIM  KOHGuUrypatopam Omarojapss OOIIHOCTH B HCHOJb3yeMOM HHTep¢eiice KOHTpOJIs
OpenSCADA.

Paccmorpenune HaunéM ¢ koHpUryparnuu cucteMHbix mapamerpoB OpenSCADA, koTopast pa3meniaeTcst
B TPEX BKJIAJKaX KOPHEBOW CTPAHUIIbI CTAHLIVU:
- Bxnaaka "Cranmusa" coaepXUT OCHOBHBIE WH(MOPMAIMOHHBIE W KOH(MUTYpPAITMOHHBIC IO
cTaHIMH, puc.4a. [lepeuncnum npeaocrasisieMble OIS U IPOKOMMEHTHPYEM UX:

« ID - conepxut uHpopMaluio 00 MAEHTU(PUKATOPE CTAaHIUU. YKa3bIBAeTCsl MapaMeTpoM
KOMaHJIHOU cTpoku -Station. IIpu 3arpyske HIeTcs COOTBETCTBYIOIIMN HICHTU(DUKATOPY
CTaHIIMM pa3fell B KOH(MUTypallMOHHOM aiie U, ecliu He OOHApyKHBAeTCS, TO
UCIOJIb3YeTCsl IEPBBIN TOCTYIHBIMH.
«  Hma cmanyuu - yKa3pIBaeT JIOKATU30BAHHOE UMSI CTAHLIUU.
« [lpoepamma - comepxuT wuHPopMmanuio 00 uUMeHH mporpaMMmbl. OOBIYHO 3TO
OpenSCADA wunu umst ocHoBanHoro Ha OpenSCADA pemenus.
 Bepcus - conepxuT HHGOPMALIMIO O TEKYLIEH BEpCUU IPOrPaMMBI.
« HUwmsa xocma - conepXkuT HMHGPOpPMAIMIO O MMEHM MAIIMHbBI, Ha KOTOpPOH 3amylleHa
CTaHLIMSL.
« Cucmemnvlii nonvzoeamenv - COAECPXKUT HMH(POPMAIMIO O IOJIb30BaTeNle, OT HMMEHHU
KOTOPOTo BBINONHsETCs porpamMma B cucteme (OC).
«  Onepayuonnas cucmema - coaepxxut uHpopmarnuio o umenu u Bepcuu OC, sape OC, Ha
KOTOPOH MCIIOJHSETCS IPOrpaMMma.
« Yacmoma (MIy) - conepxut HMHPOPMALUIO O YACTOTE IEHTPAIBLHOIO MPOIECCopa,
KOTOPBIM HCIIOJIHAETCSl IporpaMMa. 3Ha4eHUe 4acToThl mposepsieTca pa3z B 10 cekyHna u
MIO3BOJISIET OTCIIEKUBATh €€ N3MEHEHUE, HAIPUMED, MEXaHU3MaMU YIIPABJICHUS TUTAaHUEM.
« Paspewenue yacos peanvbHo2o epemeHu (Mc) - CONEPKUT MH(POPMALIMIO O BO3ZMOXHOCTH
WM paspelieHnn 4acoB peanpHoro BpemeHn OC. Ilo3BonsieT COpHEHTHUpPOBAThCA C
MUHHMAJIbHBIM WHTEPBAJIOM BPEMEHHU IMEPUONMYECKHUX 3ajad, HampuMmep, Ui 3aaad coopa
JTAHHBIX.
«  Buympenmnss xoouposxka - COOCPXHUT UHPOPMALHUIO O KOAUPOBKE, B KOTOPOU XPaHATCS
TEKCTOBbIE COOOIIEHNS BHYTPH ITPOrPaMMBbI.
«  Kougueypayuonnsiii ¢aiin - coaepxut uHpopmamuio o0 KoH(UTypalroHHOM (aiine,
HCIOJIb3YEMOM MPOrpaMMOi. Y CTaHaBIUBAETCs MapaMeTpoM KoMaHaHo# ctpoku -Config.
« Pabouas oupexmopus - yka3blBaeT Ha pabOdyl0 AUPEKTOPUIO cTaHLuU. Mcnomb3yercs B
OTHOCHUTENILHOW ajpecaniii OOBEKTOB Ha (aiiyioBoil cucreme, Hampumep, daitmoB b/l
JlonmyckaeT M3MEHEHHUE I10JIb30BaTeNeM Ul COXPaHEHMs JaHHBIX cucTeMbl B pyryro B/l
[Ipu »TOM 3HaueHHe 3TOro Mojis He coxpaHsercs B bJ/l, a MoxeT ObITH U3MEHEHO TOJBKO B
cexuuu "WorkDB" koHdurypanuonsoro ¢aiina.
«  Hupexmopus uUKOHOK - yKa3bIBa€T HAa AUPEKTOPUIO, COJIEPKALIYI0 MKOHKH IPOIPAMMBI.
Ecmu B nmepeBe HaBHWramum KOH(HUrypaTopa OTCYTCTBYIOT WKOHKH, TO BBI HENpaBHIBHO
yKa3aJli 3Ha4€HUE 3TOrO MOJI.
»  Jupexmopus mooyneu - ykaspiBaeT Ha aupekToputo moayien st OpenSCADA. Eciu
3HAYeHHWEe HTOr0 INOJs HEKOPPEeKTHO, TO MpH 3amycke Bbl He yBUAWTE HHKaKoro
rpadudeckoro uHTepdeiica, a TOJIbKO HHPOPMALIMIO B KOHCOJIM O KOPPEKTHOM 3alycKe spa
OpenSCADA.
« Pabouasa bJ[ - yxazpiBaeT Ha pabouyto Oazy nanueix (BJl), a umenno nHa B/,
UCIOJIb3YEMYIO Ul XpaHEHHs OCHOBHBIX JAHHBIX INporpammbl. M3MeHeHue 3Toro mnosis
OTMEYaeT BCE OOBEKThl MPOrpaMMbl Kak MOJIUGUIMPOBAHHBIE, YTO IO3BOJIET COXPAHUTh
WJIY 3arPY3UTh JAHHBIC CTAHLUU U3 YKa3aHHOU OCHOBHOU B/I.
- Coxpanams cucmemy npu 6vixo0e - YKa3blBaeT Ha HEOOXOJUMOCTb COXpPaHEHMS
M3MEHEHHBIX JAHHBIX NPH 3aBEPIICHUN pabOTHI.
« Ilepuoo coxpanenusi cucmemvl - yKa3blBaeT Ha MEPUOJUYHOCTh B CEKYHJIaX, C KOTOPOM
COXPaHATh U3MEHEHHbIE TAHHBIE CTAHIIUH.
« A3bIK - yKa3bIBAET Ha S3bIK COOOIIEHUH porpamMmbl. MI3MeHeHue 3Toro mnoss 10nyCcTuMo,
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OJIHAKO TPUBOAUT K M3MEHEHHUIO s3bIKa COOOIIEHUH TOJIBKO Juid uHTepdeiica u
IUHAMHAYECKUX COOOIIEHHUH!
«  bazoeviil s3bIK MEKCMOBbIX NEPeMEeHHbIX - WCTONB3YeTCS JUIS BKIIFOUCHHUS peXUMa
MOAJEP>KKH MHOTOSI3BIKOBBIX TEKCTOBBIX MEPEMEHHBIX MYTEM YKa3aHUS HEIyCcTOro 6a30BOro
s3bIKa. 3HaUeHUE 0a30BOTO SI3bIKA BHIOMPACTCS M3 CIMCKA JBYXCHUMBOJIBHBIX KOJOB SI3BIKOB,
OOBIYHO TOJIBKO TEKYIIUH U 0a30BBIN S3bIKU B criucke. Jlanmee NI TeKCTOBBIX MEPEMEHHBIX
Ha HeOa30oBOM s3bike B TaOimuax bJl OyayT cosmaBaThCsi OTHENbHBIC KOJOHKH. [loj
TEKCTOBBIMH TIEPEMEHHBIMHU IMOJIPa3yMEBAIOTCS BCE TEKCTOBBIE IOJS KOH(HTrypaTopa,
KOTOpBIE MOTYT OBITH MEPEBEACHBI HA APYroi s3bIK. Uncna u Apyrue CUMBOJIBHBIEC 3HAYCHUS
K MX YHCITY HE OTHOCSTCS U HE TIEPEBOIATCA.
« Coobwenus: - pa3fen TPYNIbl MapaMeTpPoOB, YIPABISIOMIMX pabOTOH € COOOIICHUSIMU
CTAHIINH:
«  Haumenvwiuii yposens: - yKa3bIBacT Ha YPOBEHb COOOIICHU, HAUMHAS C KOTOPOTO
HeoOxomuMo uXx obOpabareiBath. CoOOOIIEHMS HIXKE OTOr0 YpPOBHS OyayT
urHopupoBatbcs. HeoOxoaumo, Hampumep, i HCKIIOUEHUS U3 00pabOTKU
OTIAJ0YHBIX cooOIIeHHit ypoBHS 0.
« B cucmemmuwiii nocep(syslog) - yxaspiBaeT Ha HEOOXOIMMOCTH HaIpaBICHUS
cooOIIeHu B CHCTeMHBIH Jorep, MexaHusM OC mas paboThl C COOOIICHHSAMU
cuctembl u [1O. Ilpu BKIIOYEHUU OTOTO MapamMeTpa IMOSBISETCS BO3MOXKHOCTH
YIOPABIATE U KOHTporpoBaTh coodmenus OpenSCADA mexanuzmamu OC.
« Ha cmanoapmuuiii 6vix00(stdout) - yka3plBaeT Ha HCIIOJIb30BAHHE B KAadeCTBE
BBIBOJIa COOOIICHUS CTaHAAPTHOTO MEXAaHH3MBI BHIBOJIA B KOHCOJIb. BBIKIIFOUCHHE
ATOr0 CBOMCTBAa HCKJIIOYHT BECh BBIBOJ B KOHCOIb, €CIM HE YKa3aH CJEeAYIOIIHiA
napaMerp.
« Ha cmanoapmmuulii 6v1x00 owiubox(stderr) - yka3plBaeT Ha HCIOJIb30BAaHUE B
KauyeCTBE BBIBOJIa COOOIICHHsI CTAaHAAPTHOTO MEXaHWU3MBI BBIBOJA OLIMOOK, OOBIYHO
TOKE HAIPABJIIETCS B KOHCOJIb.
+ B apxue - yka3pIBaeT Ha HEOOXOAUMOCTH BBIBOJIAa COOOIIEHUI B apXUB COOOIICHUMN
OpenSCADA. OtoT mapamerp OOBIYHO BKJIIOUEH, @ €r0 BBIKJIIOUYEHHE MPUBOIUT K
(bakTHYeCKOMY OTKIIFOUEHUIO apXHUBUPOBAHUS COOOIICHUN HA CTAHIIUU.
- Brimagka "Ilomcuctembl" COAEPKHT CHHCOK TOACUCTeM (puc.4b) W TO3BOJISIET BBIMOJHATH
MpsIMbIE IEPEXO/IbI K HUM C TOMOIIbI0 KOHTEKCTHOT'O MEHIO.
- Brximagka "3amaun" comepkUT TaOMMIly €O CIOHUCKOM 3a/ad OTKPBITBIX Pa3IUYHBIMU
kommoneHTaMu OpenSCADA (puc.4c). Y3 TaGauisl MOXKHO TOMYYUT Pa3IMIHYI0 WH(DOpPMAIUIO O
3a/avax.
- Bxiagka "I[lomomp" comepXUT KpaTKyr MOMOLIbL Ui JaHHOW cTpaHuubl, puc.4d. B nanHom
cllydae 3TO JOCTYIIHbIE MapamMeTpbl KOMaHIHOW CTPOKU M MOJisl KOH(UTypallMoHHOTO dailna as
JTAHHOW CTPaHMUIIBI.

Jns Momuduxamuu mosied 3TOH CTpaHMIBI MOTYT HOTpeOOBaThCS MpaBa MNPUBHIETMPOBAHHOIO
nonb3oBarens. llodyuuTe Takue mpaBa MOXKHO, BKIIOYMB Ballero IMOJb30BAaTeNsl B  TPYIIY
cyrnepnojb3oBatesns "root", wiy, BOiig Ha CTAHLIMIO OT UMEHU CyTepIoyib3oBareis "root".

HyxHO OTMETHTH emé OJuH BaKHBIM MOMEHT: TOJIsI HMACHTH(PUKATOPOB BceXx 00bekTOoB OpenSCADA
HEJIOMYCTUMBI JIJIi TPSIMOTO PEAAKTUPOBAHUS, MOCKOJBKY SIBIISIOTCS KIIOYOM JJISI XPAaHEHUs JAHHBIX
o0wvekToB B BJI. OgHako momeHsTh uAEHTU(UKATOP O0BEKTa MOXKHO C MOMOIIbI0 KOMaHJbl IIepeHoca U
nocneayromieil BctaBku oobsekTa (Cut->Paste) B kondurypatope.
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Puc. 4a. Bknazaka "Cranuus" KOpHEBOH cTpaHUIBI KOHPUTYpALUU CHCTEMBI.
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®aiin  PenarTnpoeanne  Bua  Nomowe QT Starter

83 0CO0 == al 200 28

‘Iﬂ'lru B
E- @ femo cTanynn e OpenSCADA cmanyun: "flemo cmaHuyua”
'ﬁ Bashl LaHHBX
Eﬁﬂ BesonacHooTe W Japaun | Momowe ]
'E? TpaHenopTu
ﬂr TpaHcNopTHEE NPOTOKD) MogcneTeme:
= J CBop maHHb: Basel faHHLx
= Modyme: BezonacHooTe
Wnke METOYHHEDE 4, TpaHcnopTe
ModBus TpaHEeNopTHEE NpOTOKONL
DCON knneHT CHop AaHHBX
SNMP knuent Apxues
OBopyaokaHne [CP CneynanebHee
BnouHeli EmyncnnTe | MNonbsokaTensckne MHTepdelcw
H CBop AaHHMX £l YNpaeneHue Moaynamm
QOPC UA
3EYKOEBAA KapTa
Nornuecknii ypoeeH:
BreyncnuTene Ha jav
CHop RaHHwx Sieme
Diameand nnaTw GE%
+ fnlﬁnun—nm:l rmﬁ@@
[ |

i [

Puc. 4b. Bxnanka "[logcucteMbr" KOpHEBOW CTpaHHIIBI KOH(MUTYPAITUH CUCTEMBI.

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
Eﬁé 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
[ ] Puc.

‘i

4c. Bkiazaka "3agaun" KOpHEBOW CTpaHHIIBI KOH(UTYPALIUU CUCTEMBI.
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I,, 0 Open3SCADA QTCig: Jemo ctaHuwA

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. Bxnagka "Tlomonip" KOpHEBOW CTpaHUIBI KOH(DHUTYPAITTH CHCTEMBI.

ITpu paccMoTpeHun cTpaHul] KOHUTYpalMK MOIYJIbHBIX MOJCUCTEM OyAyT OMMCaHBI OOIIME JUIs BCEX
Monysell cBoicTBa. OJHAKO HYKHO OTMETUTbH, 4YTO KaXJbli MOIyJb MOXKET IPEJOCTaBIATh Kak
JIONIOJIHUTENbHBIE BKIAJKHM, TaK M OTAEIbHBIC NOJSA Il KOHQUIypaluu COOCTBEHHBIX OCOOEHHOCTEH
(YHKIMOHUPOBAHUS Uil CTPAaHUI], OOBEKTbl KOTOPHIX HAacCIeAylTcss MoayiasMu. OO OCOOEHHOCTAX u
JOTIOJIHEHUAX MOJYJIEH MOYKHO O3HAKOMUTBCS B OTICIIBHON NTOKYMEHTALMN HA HUX.
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4.1. IToncucrema "B/1"

[Toacucrema siBIsIeTCS MOIYJIBHON M COJEPIKHUT HEpapXHi0 00bEKTOB M300pakéHHyI0 Ha puc.4.la. J{ms
KOH(QUTYpallMk TIOJCUCTEMBI TPEeIyCMOTpeHa KOpHeBas crpaHuma mnonacuctemsl "BII", comepxkamas
Biaaku "Moaynu" u "Tlomomp". Brnaaka "Momxynu" (puc.4.1b) conepuT CrUcoK MOTyJIeH TOICUCTEMBI
"BJI", noctynHbix Ha ctanuuy. Brinagka "IloMomp" coaepKuT KpaTkyro oMoILIb AJIs JAaHHON CTPaHULIBL.

it Momudukaru  MOJIeW  CTpaHWI[ JTOH  TMOACHCTEMBI  MOTYT  TOTpeOOBaThCS  TpaBa
MPUBUJIETMPOBAHHOTO MTOJIH30BATENS WM BKIIOUEHHUE BAILIErO MOib30Barens B rpynmny "BJI".

fr'
Oemo ™
CTaHUKMA
CucmemMAbil crod
=

Croh nod cucmen

Taﬁnuuaj

ModynsHeil ciod |
A

Puc. 4.1a. Mepapxnueckas crpykrypa noacuctemsl "bJ1".

E_'flr_.i,;:u SCADA xoHdMrypaTop —
®ain Pepaktwpoeanne Bug [Nomowlb

885000 == 2 Q 2 R
|MM;| (<]

5 @ Demo station :rﬂ ModcucmemMa: basbl OaHHLIX
= ., iba3bl QaHHbIX —

= %BA Salite Momymu | Momowp |
CBY: bazoeele GubnuoTes Monyni:
CBY: Tecthl =
Generic DB bA SQLite
CBY: AITIKC BA DBF
Export DB B[ FireBird
bubnuotexkn dyHKUWA b4 MySQL
Mopene AITIKC

% bl DBF

g bl FireBird

& B0 MySaL

%, besonacHocTe

;i TpaHcnopTsl

. TpaHCnopTHblE NPOTOKONbI
| CBop AaHHBIX
| ApxvBl
&» CneuwanbHble
| MonbaoeaTensckue WHTEPD

f‘ f !fffﬁf TI—IMD hlﬂJ‘I\J’I‘Iﬂhllf

&350

feman

Puc. 4.1b. Bxkiaaka "Moaynu" KopHeBO# cTpaHuIlb! moacuctemsl "BJ1".
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Kaxxasiit Moaynb noacucremsl "BJ1" mpenocrapiser KOHMUTYpallMOHHYIO CTpaHully ¢ Bkiaaakam "BJ[" u
"TTomomp". Bxmanka "BJ1" (puc.4.1c) comepxur crnucok b/, 3apernctpupoBaHHBIX B MOIyJe U (hrIaskox
MpU3HaKa MOJTHOTo yAaneHus b/l mpu BeIOTHEHUH KOMaHAbI yaleHus. B KOHTeKCTHOM MeHro cnucka b/l
MPEIOCTABIISETCS MOIH30BATENI0 BO3MOXKHOCTh J00aBICHUA, yAaleHuss u mepexona k HyxkHoi BJ[. Bo
Bruagke "Tlomomp" conepxutcst maGopmarmst o moyie noacuctemsl "B1" (puc.4.1d):

« Mooynwb - uneHTU(HUKATOP MOIYIIS.

s Uwmsa - ums Mmoays.

«  Tun - TN MOAYISL, UACHTU(PHUKATOP TOJCUCTEMBI, K KOTOPOH MOy IPUHAJICKHUT.
«  HUcmounuxk - paznensieMas OMOIMOTEKA - HICTOYHHUK TAHHOTO MOJYJISL.

« Bepcus - Bepcus monyis.

« Aemop - aBTOp MOZYJISL.

+  OnucaHue - KpaTKOE ONMCAHUE MOYJIS.

 Jluyensus - NTUIIEH3MOHHOE COIJIALLIEHUE PACIIPOCTPAHEHUST MOYJIS.

¢+ QT OpenSCADA KoHMrypaTop

D©ain Pepaktwpoeadve Bugo [MoMmouwlb

88000 R 1L 800 28

e Sl Modyns: SQLite
= & Demo station @ odyne: SQL

£l B basbl AaHHbIX
= . B[ SQLite BA | Momows

CBY: Bazosble BubnuoTet

CBY: TecTsl MonHoe ynanenwe BO: [
Generic DB BL:
CBY: AITIKC {CBY: bazoBble BubnuoTexkun
Export DB CBY: Tectnl
BubnuoTtekn dyHKUMA Generic DB
Mopene AMMEKC CBY: AITIKC
% bl DBF Export DB
(& BA FireBird Bubnuotekn dpyHkUMIA
& B0 MySQL Mopens AITIKC

{2, BesonacHoCTb
i/ TpaHcnopTsl
w TpaHCnopTHLIE NPOTOKONLI

®--F-H

~| CBop paHHbIX

[ | ApxvBbI

4 CneumnanbHble =
4| MNonbaoBaTenscke UHTepdE ~

=

[« | (I

Flroman)
Froman]

Puc.

4.1c. Bknaaka "B/l" monyns noacucremst "B/1".
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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. Bkinazaka "Ilomomrs" moayss moacuctems! "BJ1".

Kaxnas BJ] comepkut coOCTBEHHYIO CTpaHUIly KoHGuUrypauuu c Bkiagkamu "baza paHHbIX" u
"Tabnuip". KpoMe OCHOBHBIX Omepaliiii MOYKHO BBITIONHATH KOMUpOBaHUe coaep:kumoro b/l crangapTHOi
(GyHKIIMEH KONMUpOBaHUST OOBEKTOB B KoH(purypaTtope. Omepanus KONMHPOBAHHS COIEpPKUMOTO bJ]
nojapasyMeBaeT konupoBanue ucxoqHoil b/l B b/l HazHauenus, mpu 3Tom coaepxkumoe b/l HazHaueHus He
OYMIIIAETCS Nepes onepauneit konupoanusa. Konuposanue conepxkumoro b/l mpou3BoaUTCS IpU yCIOBUHU
BKIIOYeHUST 000ux B/, nHaue OynmeT BBITTONHIATHCS TPOCTOE KonmupoBaHue oobekTa b/I.

Bxmanka "baza nqanaeix" (puc.4.1e) comepxut ocHOBHbIe HacTpoiiku b/ B cocTaBe:

Paznen "CocrostHue" - coOmepKUT CBOMCTBA, XapakTepusymiue coctosiuue bJ1:

«  Bxmouen - cocrossaue b/l "Bxiarouen".

« Hocmynnvie BJ[ - mepedeHp TaOiuil, KOTopble conepkuT bJl. KoHTEeKCTHBIM MeHO
JAHHOT'O CBOMCTBA NPEAOCTABIAETCS BOZMOKHOCTh (PU3UUECKOT0 yaaneHus Tadnuu u3 bJ1.

«  3aepysums cucmemy u3z b/ - KOMaH1a JIJIsl BHIIOJTHEHUS 3arpy3ku u3 aanHou b1, Moxer
HCIIONIB30BaThCS MpHU IepeHoce AaHHbIX B B/l Mexny cranmmsmu. Hampumep, MOXHO
COXPaHHUTh YYaCTOK OJHOM cTaHIMH B 3KcnopTtHyto BbJl, ¢usuuyecku nepenectu bJl Ha
JIPYTYIO CTaHIUIO, MTOAKIIOUUTE €€ B 9TOM IMOJCUCTEME U BbI3BAaTh IAHHYIO KOMaHY.

Paznen "Kondurypauus" - HemocpeaIcTBEHHO COAEPIKUT MOJI KOH(PUTYPAIHH:

« ID - conepxut unpopmanmo o6 naentudpukarope b/I.

«  Ums - ykazpiBaeT umsa b/1.

«  Onucanue - kpatkoe onucanue b/ n e€ HazHaueHus.

« Aopec - anpec B/l B cneumuduunom mns tuna Bl (momymns) B dopmarte. Omnucanue
¢dbopmara 3anucu aapeca bJl, kak mpaBuio, JOCTYITHO BO BCIUIBIBAIOIICH MOJCKAa3KE 3TOTO
TIOJISL.

- Kooosas cmpanuya - yka3plBaeT Ha KOJOBYIO CTpaHHIy, B KOTOpPOM XpaHATCS H
MPEeAOCTaBIAIOTCS TeKCcTOBbIe 3HaueHust bJl. 3nauenue komoBoit cTpanuilsl B/l B cBsizke ¢
BHYTPEHHEH KOJUPOBKOM CTAHIMM MCHOJB3YeTCA Ui IPO3PAYHOTO MNEPEKOAMPOBAHHUS
TEKCTOBBIX COOOIIEHUH pu oOMeHe Mexay ctaHiuen u b1

« Brkmwouams - yka3blBaeT Ha cocTosHue "BkitoueH", B koTtopoe mnepeBoauTh b/ mpu
3arpyske.
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Bxnaaka "TaOmumpel" (puc.4.1f) comepXuT CHUCOK OTKpHIThIX Tabmui. [Ipu HOpmansHOW paboTe
IporpaMMbl 3Ta BKJIQJKa ITyCTa, MOCKOJBKY IMOCJE 3aBepllieHHs paboThl ¢ TaOnMUaMH IMporpamma ux
3aKkpeiBaeT. Hannuue OTKpPBITBIX TaOJIUI] TOBOPUT O TOM, YTO Mporpamma ceifuac ¢ tabiaunamu paboTaeT
WIN TaOJIMIBI OTKPHITHI MOJIH30BATENEM I U3YYCHHS MX COAEPKUMOro. B KOHTEKCTHOM MEHIO MEpedHs
OTKPBITBIX TAOJHII MOXHO OTKPBITH TaONUIly i m3ydeHus (komanaa "Jl00aBHTB"), 3aKPHITH OTKPHITYIO
cTpaHuiy (komaHza "YaanuTe'") U meperTu K U3y4eHHIO COJIEPKUMOT0 TaOJINIIBI.

++| QT OpenSCADA KOH(HIypaTop

$ain Pepaktuposadue Bug [lomowb

88000 =R =

‘HMFI

= @ Demo station
- %55 Baabl gauHbIx
% bl SQLite
% B[ DBF
(@ B[ FireBird
= @ b0 MysaL
CBY: baszosble GubnuoTteku
CBY: TecTsl
OcHosHar b
arch
CBY: AITIKC
BunuoTtery dyHKUMA
Mopene AITIKC
{2, BesonacHocTs
{1 TpaHcnopTel
. TpaHCnopTHble NPOTOKOIE
~| CBop paHHbIX
[ Apxusesl
& CneunancHble
[ Monb3oeatensckue MHTEPhEC
& YnpaeneHue Momynamu
& Loop
& Loop SSL
PLX8

an

1 &§

e

200 28

baza daHHbIx: OcHoeHana Bf]

Baza paHHbiXx | Tabnuus

~CocToAHue

Brntoven: W
JoctynHele Tabnuuel:
Archive_mess_proc
Archive_val
Archive_val_proc
CIFPrm_test
CIFPrm_test_io
CfgExtHosts
DAQ_DiamondBoards
DAQ_JavalikeCalc
DAQ_LogicLev

DAQ ModBus

MAM ChikAD

lSarpyauTb CUCTEMY U3 3TOK E,El,l

~HKoHdurypauus
ID: GenDB

IR [Ocﬁoaﬁaﬂ Bl

Onucanue:

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

Koposas cipaHuua: [UTF-S l

Brntouats: [

Puc. 4.1e. Bknaaka "baza nauneix" BJ] 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. Bkinagka "Ta6muuer" BJ] momyns moacuctemst "B
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Crpanuna u3yueHusi COACPNKUMOro TaOIHIBI COACPKHUT TOJIbKO oAHY Bkianky "Tabmuma". Bxiagka
"Tabmuma" (puc.4.1g) comepXHWT TMoOJe WMEHH TaOMUIBI W TaOMUIy C COACPKUMBIM. Tabmuieit
COJIEP’)KUMOTO TPEOCTABIAIOTCA QYHKIUU:

+  PENaKTUPOBAHHE COACPKUMOTO SYEeK TaOIUIIBL;
+ 100aBIeHHE 3aMTUCH (CTPOKH);
+ yJaJIeHUe 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 "Ta6muna" tabmuust b/ moxynst moacucremsr "BJ1".
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4.2. Iloacucrema "bBe3onacHoctn"

IToncucrema He sBisieTcss MOAYNbHOM. [l KOH(Urypauuu HOACUCTEMBI MPEAyCMOTpEHa KOpHEBas
cTpaHuua noacucremsl "besonacHocts", coneprkaias Bkiaaky "Ilonp30Bareny ¥ rpynnsl Mojb30BaTeaei”
n "llomomp". Bxmaaka "Ilomp3oBatenmn u rTpynmbl mosb3oBateneil” (puc.4.2a) COACPKUT CHUCKH
nojb3oBarened W rpymn noib3oBareneid. Ilonb3oBarens B rpymnme  "Security" u ¢ npaBamu
NPUBUJIETHPOBAHHOTO TTOJIE30BATENSI MOXKET JOOABHUTH, YAAJIUTh MOJIB30BATENS HIIH TPYIITY TTOJIb30BATEINCH.
Bce ocTanbpHble MOJIB30BaTENM MOTYT HEpEHTH K CTpaHMIE I0JIb30BATeNs WM TPYMIbl MOJb30BaTEIs.
Bxnanka "Ilomomp" coepKuT KpaTKyro MOMOILb JUIsl JAaHHOW CTPaHUIBL.

[ -+ | QT OpenSCADA KoHhurypaTop

$Paiin Pepaktuposanve Buao  [Nomolwls
B OO L1al|200 28
Mma ®
5 @ Demo stafion ?“ Modcucmema: bezonacHocmb
= basbl faHHbIX —
5 7., Be3onacHocTb MNonb3oBaTtenu W rpynNnsl NONL30BaTENER [ Momoub
Monssosamens: .
Ipynna: MNMoncaoBaTtenu:
¢ TpaHcnopTsl roman
o TpaHcnopTHbIE NPOTOKONGI root
| Chop AaHHbIX user
[ ApxuBbI
4 CneuwaneHble
4| Monb3oBaTensCkue MHTepdEec
%y YnpaeneHwe MoOynamn
& Loop
& Loop SSL
PLX8 [pynnel Nonb3oBaTenei:
‘Users
BD
Archive
Security
ul
root
Protocol
Special
DAQ
ol | [«I*]
[roman

Puc. 4.2a. Bknanka "Ilonp30BaTenu U rpynisl N0JIb30BaTeNIEH" KOPHEBOM CTpaHUIIBI IOICUCTEMBI
"bezonacHocTh".
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Jns koHburypauuu IoJIb30BaTeNsl MPEAOCTABISIETCS CTPAaHULA, CcOepXallas TOJbKO BKJIAAKY
"ITonb3oBarens" (puc.4.2b). Bkiagka coaepXKuUT KOHPUTYpallMOHHBIC TaHHBIE MPOQWIS MOJIH30BATENS,
KOTOphIE MOXXET M3MEHSATh CcaM I[I0Jh30BaTelb, TOJb30BaTeNlb B rpymme  "Security"  wim
MPUBUIICTHPOBAHHBIN MOJIb30BATENb:

«  HWwms - nvapopmanus 06 UMeHH (MACHTUPHUKATOPE) TOTH30BATEIS.

« [lonnoe ums - yka3blBaeT Ha MOJHOE UMS TIOJb30BATENS.

«  HM3obpasicenue nonvzoeamens - yKa3blBaeT M300pakeHHE MOjb30BatTensd. M3o0paxeHne Moxer
OBITh 3arPY’KEHO WU BBITPYKEHO.

« bJ/[ nonvsosamensa - anpec bJl 1 XxpaHeHUs JaHHBIX MOJIb30BATEIA.

+ Ilaponw - ione 1151 N3BMEHEHHS TapoJIs ToJib3oBaTelst. Beerma otoOpaskaer "H*##** ",

« [Ipynner nonv3osamerneii - Tablulia ¢ MEPEYHEM TPYMI MOJIH30BATENEH CTaHIIMKA W TPU3HAKOM
MIPUHAJISKHOCTH TIOJIH30BATEINS K TPYIIIaM.

| 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. Briranka "[lonp30Batens cTpaHuiibl ojib3oBaTest mocucteMsl "bezonacHocTs".

Onucanue nporpammbl OpenSCADA 49



Jlis KoHUrypanuu rpymnmsl oJib30BaTeei NIpeaoCTaBIseTCs CTPaHULA, CoaepKallasi TOJIbKO BKIAIKY
"I'pynma" (puc.4.2c). Bkiaaka conepXuT KOH(GUTYpallMOHHbIE JaHHBIE TPOQUIIS TPYNIBI NOJIH30BATENEH,
KOTOPBIE MOXKET U3MEHATh TOJIBKO IPUBUIETMPOBAHHBIN M10JIb30BATENb:

«  Uwmsa - uupopmanus 06 UMeHH (MACHTUPHUKATOPE) TPYIIIBI TOJIb30BATENIEH.

+ [lonnoe ums - yka3plBaeT HA MOJIHOE MMs IPYIIIBI T0JIb30BATEICH.

«  BJ] epynnwvl nonvzoeameneii - anpec bJ1 U1 XpaHeHUs JAHHBIX IPYMIBI OJIb30BaTENEH.

« Ilonv306amenu - CIHCOK IIOJB30BaTENEN, BKIIOUEHHBIX B JaHHyl0 rpymniny. C MOMOIIBIO
KOHTEKCTHOT'O MEHIO CIIMCKA MOXHO 100aBUTh WM YAAJIUTh MOJIb30BATENs 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'pynna" cTpaHuibl rpynmbl HoJdb30BaTeel noacuctemsl "bezonacHocts".
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4.3. IToacucrema "Tpancnoprsi"

[Toncucrema sBIsieTCs MOAYJIBHOM M COEPIKUT UEepapXHi0 00BEKTOB, U300pakE€HHYI0 Ha puc.4.3a. [{ns
KOH(QUrypalMu TOJACHCTEMBl NPEAYCMOTPEHAa KOpHeBass cTpaHuia mnojacucteMsl "Tpancmopts!”,
conepkamias Bkiaanaku "[loncucrema”, "Monynu" u "Ilomoms".

Hemo cTaHyua

CucmesHaIl crold

TpaHcnopTel

Crod modcucmend

Sockets
Tinm mp aHonopma |

PNEBJ ][smf] E[Tr::ntrmup] TrCntrplx8

Bimd sl

Hioxod g |

Modynesaii crod |

Puc. 4.3a. Mepapxuueckas cTpykTypa noacucremsl "Tpancnoptst"”.

Bxmagka "Iloncuctema" (puc.4.3b) comepxur Tabnuily KOHGUIYpalMM BHEIIHUX JJIs JaHHON
OpenSCADA crannuii. BHemHue cTaHmMM MOTYT OBITh CHUCTEMHBIMH U TIOJb30BATENbCKHUMH, YTO
BBIOMPAETCSI COOTBETCTBYIOIIMM TmapameTpoM. CHCTeMHBbIE BHEIIHHE CTAaHIMUA JOCTYHHBI TOJBKO
MPUBWIECTHPOBAHHOMY TIIOJIb30BATENI0 M  HUCIHOJB3YIOTCS KOMIIOHEHTAMH CHUCTEMHOIO Ha3HAYeHUS,
HalpuMep, MEXaHW3MOM  TOpPU30HTAJIBHOTO  pe3epBupoBaHus u  moxayiaemM  DAQ.DAQGate.
[Tonb30BaTenbCKUE BHEIIHWE CTAaHIMM TMPUBA3AHBI K IOJIb30BATENI0, KOTOPHIM MX CO3AaBall, a 3HAUYUT
CIMCOK TII0JIb30BAaTeIbCKUX  BHEIIHMX CTAHIUMHA MHIAMBHIYyaJeH IS  KaXAOro  IOJb30BaTEs.
[Tonmp30BaTeNbCKHE BHEIIHHE CTAHIMM HCIONB3YIOTCS KOMIOHEHTaMHu rpadudeckoro wuHTepdeiica,
Harpumep, ULQTCfg, UL WebCfgD u Ul.Vision. B Tabiuite BHEIIHUX CTaHIIMA BO3MOKHO JT00OABJICHUE U
yJlaJIeHuE 3alKCcel PO CTaHIIMIO, a TaKkke UX Moaudukanus. Kaxaas 3amuch coaepKuT MoJIs:

« Id - unenTHdUKATOP BHEIIHEH CTAHITUU.

«  Umsa - nMs BHENTHEHW CTAHIIHMU.

«  Tpancnopm - BbIOOp U3 CIUCKa MOAYJS moacucTeMbl "TpaHcopThl" /Ui MCHOJB30BAaHUS €r0 B
JIOCTYTIE K BHEIIHEH CTaHIIUU.

« Aopec - anpec BHeIIHEH CTaHUIMHU B (hopMmaTe, cenuGuIHOM it BEIOPAHHOTO B MPEABLIYIEM
rnoJje MoayJsa nojacuctemel "Tpancnoptsl”.

« Ilonvzo6amensy - UMA/MASHTH(PUKATOP TOJIB30BATENS YIAINEHHOW CTAHIMM, OT UMEHU KOTOPOTO
BBITIOJHATH MOJKIIOYECHHUE.

« [laponw - napoib NMOJIb30BaTENs YAAIEHHON CTAHIIMHY.

Brimagka "Momynu" (puc.4.1b) comepKUT CIHCOK MOIYJCH mojacucTemMsbl "TpaHCOpThl" W HIICHTHYHA
JUIE BCEX MOAYJbHBIX TmoacucteM. Bkmaaka "IloMmomp" coaepXUT KpaTKyr0 TOMOIIb JJI JTaHHOU
CTPaHMUIIBI.
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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. Bxiagka "Iloacucrema" KopHEBOW CTpaHUIIBI MMOJACUCTEMBI " TpaHcopThI".
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Kaxnapiii monyns mnoacuctembl "TpaHcrmopTel" mpenocTaBisieT KOH(PUTYpalMOHHYIKO CTpaHUIy C
Bkiaakamu "Tpancnoptel" u "Ilomoms". Brmagka "Tpancrnopts!” (puc.4.3¢) cOAepKUT CIIUCOK BXOSIINX
U UCXOJAIINX TPAHCIOPTOB, 3aPETUCTPUPOBAHHBIX B MOysl€. B KOHTEKCTHOM MEHIO CIIUCKOB TPAHCIOPTOB
MOJIb30BATENI0 MPEJOCTABIIAETCS BO3MOXKHOCTh JOOaBJICHUs, YJaJleHUs U TIepexojJa K HYKHOMY
Tpancnopty. Bo Bkianke "Ilomoms" comepkutcst mHGOpManus o Momyne moacuctemsl "TpaHcnopTsr”
(puc.4.1d), cocTaB KOTOpPOH UAECHTUYEH ISl BCEX MOJTyJEH.

$ain Pepaktuposanne Bug [lomoulb
B8 O0C0CO0R=xx 1l 200 29
mm .
5 @ Demo station @ Modynk: Sockets
. Basbl faHHbIx
72, BesonacHocTb TpancnopTsl | Momowe |
= 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
Ffoman]

Puc. 4.3c. Bknagka "TpancnopTs!" Moayns noacucteMs! "Tpancnoptsr”.
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Kaxxnprii  TpaHCIIOPT COAEPKUT COOCTBEHHYIO CTPaHMILy KOH(UTYpallud C OJHOM BKIIAIKOH
"Tpancmopt". DTa BKJIaJIKa COACP>KUT OCHOBHBIE HACTPOUKH TpaHcHopTa. Bxoasmuit Tpancnopt (puc.4.3d)
COJIEPIKHUT:

« Pasnen "CocrosiHue" - conep>KUT CBOICTBA, XapaKTEPU3YIOIINE COCTOSHUE TPAHCIIOPTA!
«  Cmamyc - nvHpOpManus o0 TEKYIIEeM COCTOSIHUU TPAHCIIOPTa M CTATHCTUKA €T0 PabOTHI.
«  Bwinonnsiemcs - coctrosiHue TpaHcnopta "BoinongHsercs'.
« B/ mpancnopma - anpec bJl g XpaHeHHs JaHHBIX TPAHCIIOPTA.

+  Paznen "Kondurypamus" - HemocpencTBEHHO COAEPKUT OISl KOH(PUTYPAITUHU:
« ID - undpopmanus o0 uneHTH(GUKaTOpE TPAHCIIOPTA.
Hwms - yka3bIBaeT UMs TPaHCIOPTA.
+  Onucanue - KpaTKOE ONMUCAHKUE TPAHCIIOPTA U €r0 Ha3HAYCHUS.
« Adpec - anpec TpaHcHopTa B crenu(pUIHOM JUIsl TUTIA TpaHCTopTa (MOIyisi) gopmarte.
Onucanue opmara 3amucu ajpeca TPAHCIOPTa, KaK MPaBUIIO, JOCTYITHO BO BCILIBIBAIOIICH
MIOJICKA3Ke ATOTO MOJIS.
« Tpancnopmmuweili npomoxon - YKa3plBae€T HAa MOAYJb TPAaHCIOPTHOTO TMPOTOKOIA
(moacucrema "TpaHCOPTHBIE MPOTOKOJIBI"), KOTOPBIN TOMKEH pabOTaTh B CBI3KE C IAHHBIM
BXOJIHBIM TpaHCHOpTOM. T.e. MoJlydeHHbIE HECTPYKTYpPUPOBAHHbIE MAHHBIE 3TOT MOIYJb
OyZeT HalpaBJIsITh HAa CTPYKTYpPHU3aLUI0 U 00paboOTKy yKa3aHHOMY MOJIYJIIO TPaHCIOPTHOTO
IIPOTOKOJIA.
« 3anyckamv - yKa3plBae€T Ha COCTOSHUE
TPaHCHOPT MPH 3arpy3Ke.

"Beimmonnsierca", B KOTOpoE€ MEpPEeBOAUTH

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. Briragka "Tpanciopt" cTpaHUIBI BXOJSAIIETO TPAHCTIOPTA MOIYJIS TIocUCTeMbl " TpaHcmopThl".
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Ucxonsmuii Tpancnopt (puc.4.3e) COnepKuT:

« Paznen "Cocrosinue" - COOEpKUT CBOMCTBA, XapaKTEPUIYIOLIUE COCTOSIHUE TPAHCIIOPTA:
+  Cmamyc - nadopMaIys 0 TEKYIIIEM COCTOSHHH TPAHCIIOPTA U CTATUCTHKA €T0 PabOTHI.
+  Buwinonusemcs - coctosinue tpancnopta "Beinonnsercs".
« b/ mpancnopma - anpec b/I nyisa XpaHeHus JaHHBIX TPAHCIIOPTA.

«+ Pazgen "Kondurypanus" - HEnocpeaCTBEHHO CONEPKUT M0JIs KOH(PUTrypauuu:
+ ID - unopmanus 06 uaeHTU(GUKATOPE TPAHCTIOPTA.
«  MUmsa - yka3pIBaeT UM TPAHCIIOPTA.
+  OnucaHnue - KpaTKoe ONMMCAHUE TPAHCIIOPTA U €r0 Ha3HAUYEHUSI.
+ Aopec - aapec TpaHCHOPTAa B CHEIU(PUIHOM JJIs THIIA TpaHcmopTa (Moayis) dopMmare.
Onucanue opmMara 3amucu agpeca TPAHCIOPTa, KaK MPaBUIIO, JOCTYITHO BO BCILTBIBAIOIICH
MOJICKA3Ke ATOTO TOJIS.
« 3anyckams - yKa3plBaeT Ha cocTosHue "BblnonHsercs", B KOTOpOE€ NEPEeBOIUTH
TPaHCIOPT MPHU 3arpys3Ke.

-+ 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. Bxnanka "TpancnopT" cTpaHHLIbI HCXOAALIETO TPAHCIIOPTA MOJYJIS IOACUCTEMBI "' TpaHcriopThl'.
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Hcxonamuii TpaHCIIOPT, B JIONOJIHEHHE, NPEJOCTaBIIAET BKIAAKY (OpPMUPOBAHMS I0JIb30BATEILCKOTO
3ampoca uepe3 JaHHbIN TpaHcnopt (puc.4.3f). Bkinanka npenHasHadeHa Ul HaJlaJKU CBSI3H, a TaKxkKe Ul
OTJIAJIKU IPOTOKOJIOB U COJEPIKHUT:

« Bpewmsa (mc) - uHpopMaLus 0 BpeMeHH, 3aTpadyeHHOM Ha 3alpoC U MOJIy4YEeHUE OTBETA.

« Peoicum - yKa3zbIBaeT PeXHUM JAaHHBIX, U3 cnucka "Tekct" u "bunaphseiil", B koTOpoM Oyner
(bopMHpOBATLCS 3apoc U NPEAOCTABIATHCS OTBET. B OMHapHOM peXuMe IaHHbIE 3alUCBIBAIOTCS
napamMu Yucell B IIECTHAAIATEPUYHOM UCUUCICHHH, T.€ OaliTaMu, pa3ienéHHbIMU poOeIaMu.

«  Omnpasums - KOMaHJa OTIPABUTh 3aMPOC.

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

«  Omeem - Ipe1OCTaBIISIET OTBET B BHIOPAHHOM PEKHUME IPEACTaBICHUS JaHHbBIX.

¢~ 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 MOYJIsl TojcucTeMsl "TpaHcmopTer'”.
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4.4. IToacucrema "TpancnopTHbie NPOTOKOJIbI'

[Toncucrema sBisiercss MonyiabHOM. Jlns KOH(Urypauumu MOJICHCTEMBI IPENlycCMOTpEHa KOpHEBas
CTpaHula MojacucTeMbl "TpaHCHOPTHBIE NMPOTOKOJBI", coaepxkamas Bkiaagku "Moxgynu" u "Ilomomrs".
Bxnaaka "Moxynu" (puc.4.1b) coaepXuT cnucoK MoAyJel mojacucteMbl ""TpaHCIOPTHBIE TPOTOKOIBI" U
UJIGHTHYHA JJIs BCeX MOJIYJbHBIX mojacucteM. Bxmaaka "Ilomomip" comepikXuT KpaTKyr MOMOILb JUIs
JTAHHOM CTPaHHUIIBI.

Kaxnprit monmyne mojcucteMbl "TpaHCIOPTHBIE MPOTOKOJBI" TPEAOCTaBIsACT KOHPUTYPAITMOHHYIO
cTpanuity ¢ omgHoi Bkiankod "lTlomomp". Bo Bkimaake "Tlomomp" comepkutcss nHMOpMALUSL O MOJIYIIE
nojacuctemsl "TpancopTHbIe MPOTOKOJBI" (prc.4.1d), cocTaB KOTOPOM HASHTUYEH ISl BCEX MOTYJICH.
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4.5. IMoacucrema "Coop nanubix"

[Toncucrema sBIsieTCs MOAYJIBHOM M COEPKUT UepapXHi0 00BEKTOB, U300pakE€HHYI0 Ha puc.4.5a. [{ns
KOH(QUrypalMu MOJACHCTEMBbl NPEAYCMOTPEHa KOpHeBas cTpaHuia mnojacucteMsl "COop mgaHHBIX'",
cojaepxaras Bkiaaku "bubmuorexu mabdmonos", "Moaymu" u "Ilomoms".

Jis momyuyeHust AocTyna Ha MOJUGUKAIMIO OOBEKTOB O3TOW IOACUCTEMbl HEOOXOIUMBI IpaBa
nosib3oBarens B rpynne "DAQ" win npaBa NpUBUIETUPOBAHHOTO MOJIb30BATENS.

e

CuCmeMHsIl cnod )
HOemo
CTaHUKA

Crou modcucmend

o
fodymeHsIl cnol

Mod
System | \|BlnckCaIc Tun DAQ
Auto DA GenStat| Cosmponnen

[Memlnfo] [CPUInfn][H_I;IN][H_LIEE

Soozze

[fre e][tntaIIIn adIsys ][l:n:n][at_npe n} A putiym

h, S,

apamenp

N

Puc. 4.5a. Uepapxuueckas cTpykrypa noacucrems! "Coop gaHHbIX".

Bxnaaka "PesepBupoBanue" (puc.4.5b) comepXuT KOHGUTYpAIMIO PE3epPBUPOBAHMS HCTOYHHUKOB
JTaHHBIX mojcucTeMbl "COop JaHHBIX" CTAHIIMU B COCTABE HACTPOEK:
« Cmamyc - comepxut HHPOPMAIHIO O pabOTe CXEMbl PE3EpPBHPOBAHUS, OOBIYHO ITO BpEMs,
3aTpadyeHHOE Ha UCTIOIHEHUS OJJHOTO LMKJIIA 3a7]a4i 00CTYKUBAHUS Pe3epBa.
«  Vposenv cmanyuu - yka3zplBaeT ypoBEHb JIAHHOM CTaHIIMU B cxeme pe3epBupoBanus (0-255).
« Ilepuoo 3adauu pesepsuposanuss - YyKa3blBaeT IEPUOJUYHOCTh HUCIOJHEHHS 3ajauu
pe3epBupoBaHus B cekyHaax (1-255).
« Hnmepsan epemenu 6occmanosienus coeOuHeHus - yKa3blBaeT 4epe3 Kakoi MHTepBaJl BpEMEHU
OCYILECTBIIATh IIONBITKY BOCCTAHOBJICHHS COEIAMHEHHUS C IOTEPSHHOM pE3epBHOM CTaHLUEH B
cexkynaax (0-255).
« Inybuna epemenu 60ccmanosieHuss OAHHbIX - YKa3bIBAaCT Ha MAaKCUMAJIBHYIO TUIYOMHY apXHBHBIX
JAHHBIX JUIsl BOCCTAHOBJICHUSI U3 apXUBa YAaJIEHHOW CTaHLIMU MpH 3amycke B yacax (0-12).
« Cmanyuu - conepxut Tabmuiy ¢ uHpopManueil o pe3epBHBIX cTaHIUAX. CTaHIMHU MOXHO
N00aBIIATh U YJANATH MOCPEACTBOM KOHTEKCTHOTO MeHI0. MaeHTndukaTop 100aBICHHBIX CTAaHIUN
HY’)KHO BbIOpaTh W3 CHOHCKa JOCTyHHbIX cucTteMHbIXx cTaHiuit OpenSCADA. TaOnuna
MPEIOCTABIISAET CIEAYIONIYI0 HHPOPMAIIUIO O CTAHIUH:
« ID - unentudukarop cucreMHoit cranuun OpenSCADA, nomkeH ObITh U3MEHEH IOCIe
no0aBJeHHs MyTEM BbIOOpA U3 EPEYHS AOCTYITHBIX;
«  HUwmsa - ums cucremuoi ctaniuu OpenSCADA;
« JKue - mpu3HaK HAIMYUS CBS3U C PE3EPBHOM CTAHIIMEH;
«  Vposenwv - ypoBeHb yNAIEHHON CTAHLIUU B CXEME PE3EPBUPOBAHUS;
«  Cuémyux - cu€TUYMK 3alpOCOB K PE3EpBHOM CTaHIMM WM BPEMEHHU OXUIAHMS B CilIydae
OTCYTCTBHSI CBSI3U;
+ 3anywen - COUCOK JOCTYIHBIX KOHTPOJIJIEPOB C MPU3HAKOM (+) JIOKAJIBbHOTO MCIOJHEHUS
Ha yJAaJlEHHOW CTAHIIUU.
« Ilepexoo k konguzypayuu nepeuns yoanéHHuvix cmaHyull - KOMaHaa JUIsl Iepexoa Ha CTPaHUILY
koH¢urypauuu yaanéaasix OpenSCADA crannuii, B noacucreme "Tpancrnoptsr".
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« Komwmponnepvt - comepX UT TaOJHWIly C TEpPEYHEM KOHTPOJUIEPOB, JOCTYHHBIX  JUIS
pe3epBUPOBaHUS, U TEKYIIEE UX COCTOSIHUE:
«  Koumponnep - momueiii uAEHTUPUKATOP KOHTPOILIEPA;
+  Hmsa - ©Ms KOHTPOJLIEPa;
«  3anywen - NpU3HAK UCIIOJHEHUS KOHTPOJJIEPA JIOKAJIIbHOM CTaHIUENH;
«  Pesepsuposanue - pexuM pe3epBUPOBAHMS KOHTPOIUIEpa, MOKET OBITh M3MEHEHA W3
nepeuns: "Beixmouen", "Acummerpuunoe” u "CummerpuyHoe";
 Ilpeonoumenue ucnonmenusi - KOH(MUTypalus TMPEANOYTUTEIHHOIO WCIIONHEHUS Ha
yKa3aHHOHN CTaHIMH, MOXKET OBbITh M3MEHEH; 3ape3epBUPOBAHHBIC 3HAUEHUS YKA3bIBAIOT Ha:
<BBICOKMI ypOBEHb™> - HCIOJHEHHUE Ha CTAHIMM C HAWBBICHIUM ypoBHEM, <Hu3kwuii
YPOBEHBL> - UCMOJHEHHE Ha CTAHILIMU C CaMbIM HHU3KUM ypoBHeM, <ONTHMalabHO> - BBIOOD
JUISL ICTIOJIHEHUS] HAaIMEHEE Harpy>KEHHOM CTaHIUU.
« Yoanéumeiti - mnpusHaKk, yKas3bIBAaOIIMNA HA UCHOJHEHHE KOHTpoJUlepa YyOalIEHHON
CTaHLIMEN U NEPEBOJ] JIOKAIBHON B PEKUM CUHXPOHU3ALUU JaHHBIX U3 YIAJEHHONW CTaHIUH.

O QT Configurator of OpenSCADA: Station 1

£
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} TpaHcnopTel B
i TpaHcnopTHBIE NPOTOKDNE CTaTYC Bpems obpaGoTin T.173 me.

- B CGop aaHHbx

B Modyms: YposeHs cTant
LLINK3 MCTOYHHKOE fat Mepuop 3agaqn pesepErpoEaHna (c): _
ModBus

DCON knmeHT WMHTERPBAN BPEMEHN BOCCTAHOBNEHWA COEMHEHNA (). _E

SNMP kAMEHT - e
N S —— NyBIHE BPEMEHN BOCCTAHOENEHWA AaHHBIX (YaCcoB):

H COop gaHHBIx Cuc CTaHupjM:

3BYKOBAA KapTa .
Momdeckiil yposeHs Im GINE] |}KMB | YpoBeHs | CHETYME | Jany weH |
BormcnuTens Ha java 1)st2 | Station2 " 2 4 System AutoDA (+)

Chiop paHHBX Siemens
Diamond nnatel cBopa
BuGnuomera WadnoKHos:
| Apxugbl
{3 CreyansHele
[H| MonbsoeaTenbckue MHTER
6 YNpasneHUE MOLY NAMK

Mepexos k KoHpUHYRELM NEREYHA YAANEHHENX CTEHLWIA ]

KoHTponnepsl:
KeHTponnep Wma |3ﬂ|‘|\|‘lll,&H | PesepBuvpoBaHWe | 2aNoYTEHWE I.fI(:I'IOHHel—l ¥ EnEHHBIR |
1 | System AutoDA | AKTWEHBIE AEHHbIE ‘\/ ACUMMETPUYHOE | =BbICoKMIA YpoBEHRS ‘\f
g (I -
-
#Jroman
————

Puc. 4.5b. Bknagka "Pe3epupoBanue" noacuctems! "COOp naHHBIX".
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Bxnanka "bubnuoreku mabdaoHoB" (puc.4.5¢) COAEPKUT CITUCOK OMOIMOTEK 1abJI0HOB /IS TapaMeTPOB
9TOW TOJICUCTEMBI. B KOHTEKCTHOM MEHIO CTHCKa OMOIHMOTEK IIa0JIOHOB MOTH30BATEIIO MPEIOCTABIISICTCS
BO3MOKHOCTh J00aBIIEHUs, yIaJeHUs U Tepexojia K HykHoi Oubnmoreke. Bximagka "Monymu" (puc.4.1b)
COJICPIKUT CITUCOK MoAyNel mojacuctemMbl "TpaHCcmopThl" U UASHTHYHA AJI BCEX MOMAYJBHBIX MOICHCTEM.
Bxnagka "ITomorps" comepXKUT KpaTKyro MOMOIIb 17151 JAHHOM CTPAHUIIBI.

¢ain Pepaktuposaine Bug [lomolwb
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Puc. 4.5¢c. Bxinanka "bubnuorexu ma6moHoB" noacuctemsl "Coop qaHHBIX.

Kaxnas Oumbnmorexka mabmoHoB mojacucteMbl "COop AaHHBIX" MPENOCTaBIISICT KOH(DHUTYpAIMOHHYIO
cTpanully ¢ Bkinaakamu "bubmmotexa" u "lllaGmonsr mapamerpoB". Bxnaaka "bubmuotexa" (puc.4.5d)
COJICP’KUT OCHOBHBIC HACTPOHKU OMOIMOTEKH B COCTABE:

« Pazgen "CocrosiHue" - COAEPKUT CBOMCTBA, XapaKTEPU3YIOLIHNE COCTOSTHIE OMOIHOTEKU:
Hocmynen - coctosiare oubnuorexu "Jloctymen".
«  B/] bubnuomexu - anpec bJl myist XxpaneHus JaHHBIX OMOJIMOTEKH U MIA0JIOHOB.
+ Paznen "Kondurypamus" - HEmocpeacTBEHHO COAECPIKUT MO KOH(UTYpAITHH:
« ID - undopmanus 06 uaeHTHPHUKATOpE OUOINOTEKH.
«  Mwms - yka3pIBaeT UMs OMOJIMOTEKH.
+  Onucanue - KpaTKoe ONMUCaHUe OMOTMOTEKH U €€ Ha3HAYCHUSI.

Bxmagka "lllabnonsr mapameTrpoB" (puc.4.5€¢) coAepKUT cnucok I1a0ioHOB B Oubinoreke. B
KOHTEKCTHOM MEHIO CIIMCKa IOJIb30BATENI0 IMPEIOCTABISETCS BO3MOXKHOCTh J00aBIICHHS, yNalICHUS U
nepexoja K Hy)KHOMY IIa0JIOHY.
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| OT OpenSCADA KoHhMIypaTop = = >
$ann Pepaktwpoeanve Bug [Nomowbs
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Puc. 4.5d. OcHoBHast BKiagKa KOHQUTYpaluu ONOIUOTEKH MA0IOHOB moacucTeMbl "COop naHHBIX".

.~ 0T OpenSCADA KoHthUurypaTop = %

$ainn Pepaxktupoeanne Bug [Momowb

B B8OC0CORX  LLL200 20

Vims <] Bu6nuomeka wabnoHos napamempos: base
= Modynes:

TpaHCnopTép UCTOYHWKOE [ BEuBnuotexa ] LWabnoHel napaMeTpoB l

ModBus knueHT
DCON knvenT . LWaGnoHsi:
SNMP knueHT CWrH. guckpeTHas
BnoyHelA BeUMCINMTENE CWrH. aHanor. Nno rpaHuuamM
¥ CBop paHHbIX CUCTEMbI PacxonomepHbld y3en
Norvyecknid ypoBeHb Brok guckp. napameTpos

BermcnuTene Ha java noac
CBop paHHbIX Siemens
Diamond nnatel cBopa nak
E- Bubnuomexa wabnoxos!
ST
:bazoBble WabNoHbI
[ ] ApxuBbl
4 CneunancHble
E MonkaoeaTensckue MHTepdg el
% YnpasneHwe mMogynamMu

PLX8
[ s ] (I+]

&®-5-E-H-8-8-0

Flroman
S

Puc. 4.5e. Bxiiagka criucka nmrabioHoB B OuOmnoTeke madinoHoB noacucteMsl "Coop qaHHBIX .
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Kaxnpiit m1abiion 6MOIMOTeKH MabI0HOB MPEJOCTABIISET KOHDUTYPAMOHHYIO CTPAHUILY C BKJIAJKAMH
"[[Ta6mon" u "10". Bxnanka "[la6mon" (puc.4.5f) conepkut oCHOBHbIC HACTPOWKH IaOJIOHA B COCTABE:

+ Paznen "CocrosiHue" - COIEPKUT CBOKWCTBA, XapaKTEPHUIYIOIIUE COCTOSHHUE MIA0JIOHA:
«  Jlocmynen - cocrosinue maobnona "Jlocrymnen".
+ Hcnonv306ano - KOIMYECTBO WCIOJIB30BaHWs ImabioHa. Ilo3zBosser ompenenuTs (akrt
WCTIOJIB30BaHUS U, KaK CJICICTBHE, BO3SMOXXHOCTh PEIaKTUPOBAHHS [Ta0IOHA.

 Pazgen "Kondurypamus" - HENOCPEACTBEHHO CONEPKUT I0JIs1 KOH(pUTrypanuu:
 ID - uadopmanus o6 uaeHTUGUKaTOpE I1abIoHa.
HUwms - yka3piBaeT uMs 1a0JIoHa.
«  Onucanue - XpaTKoe onyucaHue madjJoHa U ero Ha3HAuYEHUSI.

$ain PepaktupoeaHwe Bug [lomowb
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Flroman

Puc. 4.5f. 'naBHas Bkiagka KoHQUrypauuu madaoHa napaMmerpoB nojacucremMsl "COoop gaHHbIX".

Bxknazaka "lO" (puc.4.5g) conepxut koHpurypamuio atpudyToB (10) mabioHoB U nmporpamMMy I1abiioHa
Ha OJHOM M3 S3bIKOB  IOJb30Barenbckoro  mporpammupoBanuss OpenSCADA,  Hampuwmep,
DAQ.JavalLikeCalc.JavaScript. B TaGnuiry atpuOyToB miaGioHa IOJIb30BATEIb MOXKET, IOCPEICTBOM
KOHTEKCTHOTO MEHIO, J0OaBUTb, BCTaBUTh, YAAJIHUTh, MEPEABUHYTh BBEPX WM BHH3 3aluCh aTpulyTa, a
TaKKe OTPENaKTUPOBATh OIS aTpHOyTa:

« Id - upentudukaTop arpudyra.

«  Uwmsa - ums atpudyTa.

« Tun - BeIOOp THMA 3HaueHusl aTpubyTta u3 cnucka: "BemectBennsiit”, "Lensiit", "Jlornueckuit",
"Crpoxka".

+  Peotwcum - BpI00p perkuma atpulyta u3 criucka: "Bxox", "Breixon'.

« Ampubym - pexxuMm atpulyTa mapamerpa, pealu30BaHHOIO Ha OCHOBe IIabioHa u3 cnucka: "He
atpubyt", "Tonbko ms urenus", "Iloansiit goctyn". J{ns arpuOyToB mabioHa, y KOTOPBIX 3TO I0Jie
YCTaHOBJIEHO, OyAET CO37aBaThCsl COOTBETCTBYIOLIUIM aTpuUOYT y MapameTpa KOHTpPOJJIEpa STOM
MOJICUCTEMBI.

Onucanue nporpammbl OpenSCADA 62



«  Kongueypayus - pexum koHdurypanuud aTpuOyTa BO BKJIaJKE KOH(PUTYpaluu IrabjoHa y
napaMmerpa KOHTpoJuiepa 3Tod mojcucreMbl u3 crucka: "Koncranta", "Ily0nwunas koHcTaHTa',
"Cs3p". B pexumax "lIly6nuunas koHctanTta" u "CBs3p" BO BKJIaJke KOH(pUrypanuu madioHa
OynyTr no0aBieHbl 3TH aTPUOYTHI AJIS YCTAaHOBKM KOHCTaHTbl MJIM YKa3aHUs BHEUIHEH CBS3U
napamerpa.

+ 3Hauenue - 3HaYeHHE aTpUOyTa MO YMOJTYAHHUIO WM IMIAOIOH CCBHUIKH AJIS JOCTYyMa MO CCBHUIKE.
®opmar mabdbIoHa CCBUIKH 3aBHCUT OT KOMIIOHEHTA, KOTOPBI €ro Uconb3yeT. OOBIYHO JJIsI MOYIIS
DAQ.Logiclev mabnon ccbuiku 3anuceiBaercss B Bujae: {[lapamerp}|{aTpuOyr}. Ilone
{ITapameTp} - yKa3pIBaeT UMs MapameTpa Kak KOHTeiHepa aTpuOyToB. ATpUOYTHI C OJUHAKOBBIM
3HaueHueMm {Ilapamerp} OynyT rpynnupoBaThCS M IO3BOJIAT HA3HAYATHCA TOJBKO YKa3aHHEM
KOHTeifHepa aTpuOyTOB, a OTAeNbHbIE aTpuUOyTHl OyayT CBsi3aHBl ¢ aTpuOyTaMu KOHTEiiHepa B
COOTBETCTBHH C I10JIEM {aTpPUOYT}.

C cuHTaKcMCOM s3bIKa MPOTPaMMBbl IIA0JIOHA MOXHO O3HAKOMHTBCS B JOKYMEHTAIlMM MOYJIS,
MPEIOCTABISIONIETO  WMHTEPIPETaTOp  BBIOpAaHHOTO  s3blKa.  Hampumep,  THMHYHBIM  SI3BIKOM
noJib3oBarenbekoro nporpammupoBanust OpenSCADA sensercs DAQ.Javal ikeCalc.JavaScript

£

OpenSCADA QTCig: Jemo ctaHUWA

®aiin  PepakTuporaune Bua  Nomowe  QTStarter
B S — L = .
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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 koHpurypauuu atpu0yToB U Nporpammsl mabdiaona nojacuctemsl "CO0p 1aHHBIX".
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Kaxnpit mMonyne moxacuctembl "COOp naHHBIX" MPEnoCTaBisIET KOH(PHUTYPAIMOHHYIO CTpaHUILy C
Bkinaakamu "Kontposepsr" u "Ilomoms". Bxmaaka "Kontposeps!" (puc.4.5h) conmepXuT crnmcok
KOHTPOJIJIEPOB, 3apErMCTPUPOBAHHBIX B MOJyjJe. B KOHTEKCTHOM MEHIO CIIMCKa I0JIb30BATEII0
IPEOCTABIISAETCS. BO3MOXKHOCTb JJOOABJICHUS, YIaJICHUS U IIepexo/ia K Hy>KHOMY KOHTpoiuiepy. Bo Bkianke
"TTomonrs" comepkutcs mHGOpManmst o moayiie noacucreMsl "Coop manubIX" (puc.4.1d), cocraB KoTOpOi
UJCHTUYEH JIJIS1 BCEX MOJYJICH.
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Puc. 4.5h. Bknanka "Kontpomnepsl" moayins nojacucrems! "CO0p gaHHBIX.
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Kaxap1ii KOHTPOJUIEp COMEPKUT COOCTBEHHYIO CTpPAaHUIlY KOH(pUTYyparwu ¢ Bkiaakamu "Korrpomiep" u
"ITapameTpsr".

Briagka "Kontposmiep" (puc.4.51) comepXUT OCHOBHbIE HacTpoiku. COCTaB 3TUX HACTPOEK MOKET
HECKOJIBKO OTJIMYAaThCA OT OAHOTO MOXYJS 3TOW MOACHUCTEMBI K JPYyroMy, O 4€M MOXHO y3HaTb B
COOCTBEHHOW JOKyMEHTaluu Moayieil. B kauecTBe mpuMmepa paccMOTPUM HACTPOHKH KOHTpOJUIEpa y
Moy KoHTposuiepa jorndeckoro DAQ.LogicLev:

+ Pasnen "CocrosiHue" - conep>kKUT CBOMCTBA, XapaKTEPU3YIOLINE COCTOSHUE KOHTPOJLIEPA:
«  Cmamyc - yka3pIBaeT cTaTyc KOHTpoJulepa. B Haiem citydae KOHTpOJUIep UCTIOTHSETCS U
Bpemsi BbiunciieHus coctaiser 0.394644 munucekyHbl.

« Bxawouen - cocTOssHME KOHTpojulepa "BkimoueH". BKIIIOYEHHBI  KOHTpPOJUIED
MIPEIOCTABIIET BOZMOKHOCTh CO3/IaHUS TApaMeTPOB U UX KOH(UTYpaIiH.

« 3anywen - cocTossHHE KOHTpoyuiepa "3anmymieH". McnonHstommiics KOHTpOJUIEp
BBITIOJTHSACT (PU3MUECKUI CcOOp MaHHBIX W/WIKM BKIIOYA€T MEXAHW3MBI JIOCTyNa K AITHM
JTAHHBIM.

« bJ[ konmponnepa - anpec b/l 11 XpaHeHUs1 TaHHBIX KOHTPOJUIEPA U €r0 IMAPAMETPOB.
+  Paznen "Kondurypamus" - HemocpencTBEHHO COACPKUT OISl KOHPUTYPAITUHU:
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+ ID - uadopmarus o0 uaeHTUGUKATOPE KOHTPOJLIEPA.

«  HMwmsa - yka3bIBaeT UMs KOHTPOJLIEPA.

Onucanue - KpaTKO€ ONMCAHUE KOHTPOJJIEpa U €ro Ha3HAYCHHUS.

« Bxarouams - yKa3plBaeT Ha cocTosiHue "Bxirodars,”" B KOTOpOE NEPEBOAUTH KOHTPOJLIEDP
IIpU 3arpys3Ke.

« 3anyckamu - yKa3bIBae€T Ha COCTOsIHME "3amylieH", B KOTOPOE NEPEBOJAUTH KOHTPOJUIEP
IIpU 3arpys3Ke.

«  Peoicum 20pu30OHMANbHO20 pe3epsupoéaHusi - BKIIOYAET KOHTPOIUIEP B CXEMY
TOPU30HTAJIBHOTO pe3epBHpOBaHUs cOopa JaHHBIX mnoxacucteMbl "COop naHHBIX" U
yKa3bIBaeT PeKUM pe3epBUpoBaHus: "AcummeTpuyHbId" win "CUMMETpUYHbBIN".
 [lpeonoumenue ucnonHenus OAHHO20 KOHMpOJlepa - YKa3blBaeT NPEANOUYTCHHS
WCIIOJTHEHUS IAaHHOTO KOHTPOJUIEpa Ha CTAaHIIUU B CXEME PE3EPBUPOBAHMS.

- Tabnuya napamempos - UMs TaOIUIBI, B KOTOPOM COXpaHATh MapaMeTphbl (UMEIOTCS B
BUJY OOBEKTHI MapaMeTpoB cOopa TaHHBIX) KOHTPOJLIIEpa.

« Ilepuoo nonyuenus oamHvlx (Mc) - TIEPUOIUYHOCTH 3amayu cOopa naHHBIX. B Hamem
[IpUMEpPE ITO MEPUOAUYHOCTh BBIYMCIICHHUS 11a0JIOHA.

- Vposenv npuopumema 3adauu nonyuenus OaHHbLIX - YCTAHABIMBAET IMPHOPUTETHOCTD
3ajaun cOopa JaHHBIX ATOro KOHTpoJuiepa. Mcmonb3yeTcss Mpu IMIaHUPOBAHUM 3a/1ad
OIEPAaLlMOHHOM CUCTEMOW. B cilyyae MCIOJHEHHs CTaHLMM OT UMEHU CYIEPIIOIb30BaTEIs
"root" 3TO mMoJie BKJIIOYAECT IUIAHUPOBAHHME 3a/la4d KOHTPOJUJIEPA B PEKHUME PEATBHOTO

BpPEMCHHU U C YKA3aHHBIM IIPUOPUTCTOM.

Dain  PepakTvpoBadve  Bup  Nomowe  QTStarter
X L 200 20
9 E O = i og | &
|MMH B =
Konmpo.n.nep: QHCHEFUMEHMEJTBHBJU
E @ Jewo cTaHups
-
= basbl faHHbIX KoHTponnep MapameTpsl
'-_Vﬂf) BesonacHocTh
i} TpaHcnopTel — CocToAHNE
wt TRaHCMOPTHEIE NPOTOKONE GraTyc
Y& JamyuweH. Bpema BeiMMcneHnA 0.394644 mc.
B | Cliop AaHHbIX -
Modyne: BrnoqeH: [
LUNtos MCTOMHWKGE §aHHbI )
ModBus 3anyuen: (¥
DCOM kAnenT B/, KoHTpONNEpa: ["." |v]
SNMP knvenT
BROYHEIM BBIMNCIMTENE — KoHpurypauua
= [ .
3] E Op BaHHBIX CHCTEM (B8 |l
3BYKOBAA KAPTa
=) Nomuyeckui ypoeeHs A | IKCNepUMEHTENBHBIA
=l 3KCNERpUMEHTaNEHBLIR
COnrcaHWe:
F3
F4 Copep#MT MmYNny 3KCNepUMEHTaNBHBIX NapaMeTpos .
TPP1
T_PP3
T_PPs | 4
P_PP1
P_PP3
P_PP5 Brniouate: ||
3 KLL&
P;Kpblme Janyckate: ||
P4 Pe3epBWpoBEaHWe: [Bbu{mouem: |vl
Pi
Yaen yuéTa 1 MpegnoYTeHWe MCNoONHEHW A [:Eblcomﬁ YPOBEHE= | v]
Ti . -
PS03 Tabnvua napameTpos: [LngLevPrm_experlmem
KpaH KW7 E MepWog NoNYYeHWA gaHHe (M) | 1000 E
F PP1 hd
[: | EII] YpoBEHs NPHOPWTETE Jagadn NonyyYeHMa LaHHLIX: _E
foman)

Puc. 4.51. 'naBHas Bkiajka KoHQUTYpaluu KOHTposiepa noacuctemsl "COop naHHBIX".
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Bxnanka "Ilapametpsr” (puc.4.5]) COOEPKUT CIIUCOK IMapaMeTPOB B KOHTPOJUIEpE, a TakKe WH(pOopMaInio
00 o00mmeM KOMMYEeCTBE M KOJMYECTBE BKIIIOUEHHBIX IMapamMeTpoB. B KOHTEKCTHOM MEHIO CIHHCKa
MOJI30BATEI0 TIPEJIOCTABISETCS BO3MOXKHOCTh J00ABIICHUS, YAAJCHUS W Tepexoja K HYKHOMY

napamerpy.

daiin PegaktipoBaHne Bwg [lomowbs

WO O ==

Kma

[]

-

o--#-H

= @ Demo station

* Basbl gaHHbIX
ie, besonacHocTb
;i TpaHcnopThl

2

o

Koxtponnep | MNapaMetpol

200 28

Konmponnep: 3kcnepuMeHmankHeIl

Konuuectso: Beero: 19; Bknroueno: 19

. TpaHCnopTHBIE NPOTOKOMNG! napaMEpr“
~| Cbop paHHbIX B
= Modyns: E4
TpaHcnopTép WCTOUHUKOB T PP1
ModBus knueHT T PP3
DCON knueHT || T PP5
SNMP knuenT P PP1
BnoyHbIA BEMUCAMTEND P PP3
% Cbop paHHbIX cMCTEMb P PP5
= Nlormyecknin ypoBeHb SE_IKphnme KLLU6
£ 3KCnepUMeHTanbHGLIA P3 @
F3 DA
F4
T PP1
T_PP3
T_PP5
P_PP1
P_PP3 E
£ [«I»]

Flroman

Puc. 4.5j. Bxnanka "Tlapamerps!" cTpaHUIBl KOHQUTYpAMKA KOHTpOJUIepa mojacucteMsl "COop JaHHBIX".

[TapameTpsl

KOHTPOJIJICPOB IMOACHCTEMBI

"COop maHHBIX" TPEIOCTaBISAIOT KOH(PUTYPALIMOHHYIO

ctpanuny c Bkiagkamu "Ilapamerp", "AtpuOyter", "Apxuamua”" u "Kondurypauus mabnona". Bkianka
"Konduryparus madiona" He SBISETCS CTAaHAAPTHOM, a MPHUCYTCTBYET TOJBKO B MOAYJSAX IMOACHUCTEMBI
"COop naHHBIX", KOTOPbIE PEATU3YIOT MEXaHU3MBbI paObOTHI MO MAOJIOHY B KOHTEKCTE UCTOYHHMKA JJAHHBIX,
uMu obOcimykuBaeMoro. B maHHbII 0030p 3Ta BKJIaJKa BKJIIOYEHA JJIs OOECIEUEHHs JIOTHYECKON

3aBEepIIEHHOCTH 0030pa KOH(Urypauuu m1abioHOB mnapaMeTpoB nojcuctemsl "COop naHHBIX" Kak
(UHATBHBIN 3Tal - UCTIOJIb30BAHMUS.

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

+ Paznen "Cocrosinue" - COOEPKUT CBOMCTBA, XapaKTEPU3YIOIIHUE COCTOSIHUE TTapaMeTpa:
«  Tun - uupopmalys o TUIIE apameTpa.
« Bxawouen - cocrosiHue napamerpa "BxitoueH". BKIIIOUEHHBIN MapaMeTp MCIONb3YeTCs
KOHTPOJIEPOM Jis cOOpa TaHHBIX.
« Pazgen "Kondurypanus" - HEmocpeaCTBEHHO CONEPKUT IM0JIs1 KOH(pUTrypauuu:
+ ID - comepxxut uHpopManuo o0 uaeHTUGUKATOPE TapameTpa.
+ HMwms - yka3bpIBaeT UMs apaMeTpa.
«  Onucanue - KpaTKO€ ONMCAHNE MTapaMeTpa U ero Ha3HaYeHMUsL.
«  Brarouams - yka3plBaeT Ha cocTtosHuEe "Bkitouars", B KOTOpOE MEPEBOAUTH MapameTp

IIpU 3arpys3Ke.

«  Peowcum - conepKuT J1Ba NOJIs: HEIOCPEICTBEHHO PEXHUM U €ro KoHpurypauuto. B ciydae
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C TapaMeTpoM KOHTPOJUIEpAa MOIYJS JAHHOTO THIA 3TO PEXHM paboThl "mo madioHy" u
aJipec paHee HaMU PACCMOTPEHHOTO MIa0JIOHA.

Bxnaaka "ATtpubyter" (puc.4.51) comepx uT aTpuOyThl MapameTpa U WX 3HAUYEHUS B COOTBETCTBUHU C
KOH(UTYpaIHel NCIOb3YEeMOT0 IMa0JI0Ha W BHIYMCICHHUS €r0 MPOTrPaMMBbl.

Bxmagka "ApxuBamums" (puc.4.5m) comepxuT TabnMiy ¢ aTpuOyramMu TapameTrpa B KOJIOHKax, H
apxuBaTopamu B cTpokax. [loibp30Baresnb MeeT BO3MOXKHOCTb YCTAHOBUThH apXHUBAILMIO HYKHOTO aTpulyTa
TpeOyeMbIM apXHUBaTOPOM MPOCTO U3MEHHB SYCHKY Ha MEPECEUCHUH.

Bxnanka "Kondurypamus mabdmona" (puc.4.5n) comepXuT KOHPUTYpaIiMOHHBIE TIOJISI B COOTBETCTBUU C
mabaoHoM. B mpumepe 3To rpynmoBasi CBS3b Ha BHEIIHUHM Mapamerp. DTy CBS3b MOXKHO YCTaHOBUTH,
IIPOCTO yKa3aB IMyTh K mapamerpy, eciu duar "[loka3piBaTh TONBKO aTpUOYTHI" HE YCTAHOBJICH, HIIH KE
YCTaHOBUTH aJipeca aTpuOyTOB MO OTJACIBHOCTH, €CIH (pIiar yCTaHOBIICH.

.| QT OpenSCADA KoHdMrypaTop

Paiin Pepaktwposanve Bua [Momowb
s = = fo
88000 =% Hhal'/20C0L @@
‘ Wus 2] Mapamemp: Kpax KLLI7
¥ C6op faHHbIX cMCTEMb
& Torudeckuit yposets Mapametp | Atpubytoi = ApxuBaumsi | Kondurypauus waGrnoma
El- 3KcnepUMeHTankbHbIA
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. 'naBHas BKJIaiKa KOHPUTypaIuy napaMeTpa KOHTposuiepa moacucreMsl "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. Bkinanka "ATtpuOyThl" mapamerpa KOHTpoJuiepa nojacucteMsl "Coop maHHBIX .

< | 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 "Apxupanus" napamerpa KoHTposiepa noacuctemsl "COop 1aHHBIX".
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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 "Konduryparnus mabiona" napamerpa KoHTposuiepa nojacucreMsl "COop qaHHbIX".
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4.6. IToacucrema "Apxusnbi'

[Toncucrema sBIsieTCs MOAYJIBHOM M COEPKUT UEpapXHI0 00BEKTOB, U300pakE€HHYIO Ha puc.4.6a. [{ns
KOH(Urypanuyu MOJCHCTEMBl NMPEAYCMOTPEHA KOpHEBasi CTpaHUIlA MOJACUCTEMBI "ApXuBbI', coiepkamias
BKJIaJKu "ApxuB coobmenuit", "Apxussl 3Hauenuit", "Monaynu" u "Ilomomip".

Jis momyuyeHust AocTyna Ha MOJUGUKAIMIO OOBEKTOB O3TOW IOACUCTEMbl HEOOXOIUMBI IpaBa
noJsib3oBarens B rpynne "Archive" uiau npaBa NpUBUIETMPOBAHHOTO MOJIH30BATETIS.

Tewmo CucmesHsl crold
CTaHUKWA

o
Crod nodcucmend

! 1
[CPULoad_load
E. Apxﬂ’smawmﬁj

FSArch / \ -
Apxusamopa

|

StatErrors
pAeamop bi CODDLLSHNT U JHa W8 HUT |

Modynessid cioif |

-

Apxunesl

Puc. 4.6a. Uepapxuueckasi CTpyKTypa NOJACUCTEMBI "ApXUBBI".

Brmagka "ApxuB coobmenuit" (puc.4.6b) comepxuT KOHPUTYpALHI0 apXuBa COOOIICHHNA U (HopMy
3ampoca COOOIEHHI U3 apXHBa.

Kougurypamus apxuBa cooOIIeHHIA MTPeICTaBICHA MOISIMHE:
« Makc. Kon. 3anpawi. coobujeHull - yKa3blBaeT TII00ATbHOE OTPaHWYCHHE HAa MaKCHUMaJbHOE
KOJINYECTBO COOOILIEHHI, 00pabaTbiBaeMOE OJHUM 3aIIPOCOM.
« Pasmep Oygepa coobwenuti - yka3pblBaeT Ha Pa3MEPHOCTb OO0JACTH OINEPATUBHON MMaMSTH
3ape3epBUPOBAHHOEC HA TPOMEXKYTOUYHBIM Oydep coobOmenmit. Coobmenuss wu3 Oydepa
3aIpalIBarOTCA Ui IPOCMOTPa U apXUBUPYIOTCS apXUBATOPaMHU COOOIICHUH.
« Ilepuoo apxusuposanusi cooouwenuil ( ¢ ) - IEPUOJUIHOCTD, C KOTOPOU apXHBATOPHI BHIOMPAIOT
cooOuieHus u3 Oydepa 11t UX ApXUBUPOBAHHUSL.

dopma 3ampoca COOOIIEHUH COAEPKUT KOH(PUTYpAIMOHHBIC TOJS 3ampoca W TaONHIly pe3yibTaTa.
Kondurypaunonssie noss 3amnpoca:

« Bpewms - yka3pIBaeT BpeMs 3a1poca.
« Pasmep (cex) - yka3pIBaeT pa3Mep WK IITyOHHY 3alpoca B CEKyHIaX.
 Ilabnon kamezopuu - yKa3blBaeT KaTETOPHUIO 3alPOIIEHHBIX COOOIIeHUI. B kaTteropuu MoxHO
YKa3bIBaTh JIEMEHTHI BBIOOPKH IO 1Aa0JIOHY, @ UMEHHO CUMBOJIBI "*" - 111 060 moactpoku u "?"
- Ui 11000r0 CUMBOJIA.
+  Vpoesens - yka3piBaeT HA MUHUMAIIbHBI YPOBEHb COOOIICHUH, T.€. 3anpoc OyaeT oOpaboTaH 1
COOOIIEHNH C ypOBHEM, OOJIee WIIM PaBHBIM YKa3aHHOMY.
«  Apxusamop - yKa3bIBaeT apXWBaTOp COOOLICHWH, /Ui KOTOporo oOpabareiBaTh 3ampoc. Eciu
3HaUYEHHE OTCYTCTBYET, TO 3ampoc Oymetr obOpaboran mnsa Oydepa m Bcex apxuBaTopoB. Ecmum
ykaszano <buffer>, To 3amnpoc Oyner 0o6paboTaH ToJIbKO I Oydepa cooOLIIeHUH.

Tabnuia pe3ynbTaTa COIEPKUT CTPOKUA COOOIIEHUH ¢ KOJTOHKAMHU:
+  Bpewms - BpeMs COOOIICHUSI.
«  Kameeopus - kaTeropusi COOOIIECHUSI.
«  Vposens - ypoBeHb COOOIIICHUS.
«  Coobuenue - TEKCT COOOIIICHHUS.
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daiin PepaktvpoBanve Buno lMNomoulb
883000 %= 20 2
Vs Mod ;A
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4 basbl faHHbIX — =
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i TpaHcnopTsl _ =
& TpaHcnopTHble Make. kon. sanpaw. cooBwenwi: | 3000 =]
] ES';EBE?HHHX Pasmep Gydepa coobuenuia: | 1000 E
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& Loop WabnoH kaTeropuu: [
& Loop SSL . =)
PLX8 Yposers: [0 ]
ApxuBarop: [FSArch.lesl |v]
Cooblerua:
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1_|Fr| Feb 6 18:35:41 2009 é;’DemoStaliom’sub_Ul!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 |FriFeb 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... @
r\_ FelFCalk & A0:.90.4% Annn Mammaftatianiaadls FPVAMS A Plirmimsimien rmsrnamman ~l
1] D
ﬂroman

Puc. 4.6b. Bxmanka "ApxuB cooOmieHuit" moacucteMsl "ApXuBbl'.

Bknanka "ApxuBbl 3HaueHui" (puc.4.6¢c) coaepKUT 00IIyI0 KOHPUTYpalMio apXUBUPOBAHUS 3HAUCHUI
U CIIMCOK apXWBOB 3HAYEHHH. B KOHTEKCTHOM MEHIO CIIMCKa 3HAYEHWH IOJb30BATENIO MPEIOCTABIISAETCS
BO3MOXHOCTh J00aBlIEHMsI, YAaJeHHA M Iepexoja K HyxXHoMy apxuBy. OOmas xoHdurypauus
apXMBHUPOBAHHUS IIPEICTABIECHA MTOJISIMU:
« Ilepuoo nonyuenuss Oaumvbix (Mc) - YyKa3bpIBaeT TEPUOJUYHOCTD 3aa4ll  AKTHBHOTO
apxuBHpoBaHus. PakTUYECKH, MaKCUMaJbHas JeTalu3alis WIKM MUHUMAJIbHBIA EPHOJ, aKTUBHBIX
apXUBOB OIPEAEIAETCS 3TUM 3HAUYCHUEM.
« Vposenv npuopumema 3adauu nonyuenusi 0aHHuIX - YCTAHABIUBACT MPUOPUTETHOCThH 3a/1a4M
AKTUBHOI'O apXuBHpOBaHus. Mcnosb3yercs npu IUIaHUPOBAHUM 3a1a4 ONEPALIMOHHON cucTeMou. B
cllyya€ UCIOJIHEHHMs CTaHIUMM OT HMEHM Cyleprnoib3oBarens 'root" 3TO moje BKIOYAET
IUIAHUPOBAHME 3a/laddl apXMBUPOBAaHUS B PEKUME pEaJbHOIO BPEMEHHM M € YKa3aHHBIM
IIPUOPUTETOM.

Bxnaaka "Moaynu" (puc.4.1b) conepXuT cnucok MoAynel mojacucteMsl "ApXuBbl" M MIECHTUYHA JUIS
BCEX MOAYJIBbHBIX NojcucTeM. Bxiiagka "[IoMo1p" coaepKuT KpaTKyro MOMOIb AJIsl JAHHON CTpaHUIIbL.
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&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¢. Bknaaka "ApxuBbl 3HaueHu" nojicucreMsl "ApXuBbl'.

ApXUB 3HaUCHUN MOACUCTEMBI "ApPXUBBI" MPEIOCTABIAET KOHOUTYPAIIMOHHYIO CTPAHUILYy C BKJIaJKaMU
"Apxus", "Apxusaropsl" n "3HaueHus".

Bxmagka "Apxus" (puc.4.6d) conepkxut 0OCHOBHbIE HACTPOMKU apXHBa B COCTABE:

« Pasnen "CocrosiHue" - cOnep>KUT CBOIMCTBA, XapaKTEPU3YIOIINE COCTOSHUE apXUBa!
« Buwinonnsiemca - cocrosuue mnapametrpa "Beimonnsercs". VcnoyHSIONIMICS apXuB
cobupaet naHHbIe B Oydep U 00CTy)KUBACTCS apXHUBAaTOPaAMHU.
- b/ apxusa - anpec bJl s XpaHEeHHsI TaHHBIX APXUBA.

+ Paznen "Kondurypamus" - HemocpeacTBEHHO COAEPIKUT IM0JI KOH(UTYpaIiH:
« ID - undpopmanus 00 uaeHTHPHUKATOPE apXHBa.
«  Mma - yka3plBaeT UMs apXHBa.
«  Onucanue - KXpaTKoe OMMCAaHUE apXUBA U €r0 Ha3HAYCHMUS.
« 3anyckamu - yka3plBaeT Ha cocTosiHUE "BblnonHseTcs", B KOTOpOE NMEPEBOJUTH apXUB
IIPU 3arpys3ke.
« Tun 3mauenuu - yKa3blBa€T Ha THUIl 3HAYEHWM, XpaHALIUXCA B apXWMBE, U3 CIMCKA!
"Jlornueckwuit", "Lensiit", "BemecrBennsiii" u "Ctpoka'.
« Hcmounuk - ykazpIBaeT Ha THUII U aJpec MCTOYHUKA. THI MCTOYHMKA yKa3bIBaeTCs W3
ciucka: "[laccuBupiii", "[laccuBHbIl aTpuOyTr mnapamerpa" wiau "AKTUBHBIH aTpuOyT
napameTpa". [TacCuBHBIN apXUB HE UMEET ACCOUMUPOBAHHOTO UCTOYHUKA 3HAYCHUI; TaHHBIE
B TaKOW apXWB MCTOYHUK MepeaaéT caMoCTOATeabHO. TUIbI ¢ aTpuOyTOM MmapameTpa B MOJe
aZjpeca yKa3bIBalOT Ha mapameTp nojacuctemsbl "COop maHHBIX" Kak MCTOYHMK. [laccuBHBIM
aTpuOyT mapameTpa HampaBiisieT JIaHHbIE B apXHB CAMOCTOSTENBHO C COOCTBEHHBIM
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nepuogoM cOopa JaHHBbIX. AKTUBHBIM aTpuOyT mapaMmerpa OIpalIuBaeTcs 3aaayeit
apXUBHPOBAHUS 3TOH MOJICUCTEMBI.

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

« Paszmep Oygepa (eounuy) - ykasplBaeT pa3MepHOCTb WM TnyOuHYy Oydepa apxuBa.
PasmepHOCTE OOBIYHO ycTaHaBiHMBaeTCs B mepecuére Ha 60 cek MEPHUOIMYHOCTH 3aaaduu
apXUBUPOBAHUS C 3a[IACOM.

« JKecmrxasa cemka epemenu Oygepa - yka3piBaeT Ha pexxuMm Oydepa. Pexum sxécTroit
CETKM TOJpa3yMeBaeT pe3epBHPOBAHHE MaMATH MOJ Ka)xJoe 3HAueHHe, HO 0e3 METKH
BpeMeHU. Takoil peXxuM HCKII0OYaeT BO3MOXKHOCTh YINAKOBKH CMEXKHO-OJIMHAKOBBIX
3HAYCHHUM, HO YKOHOMHT Ha XpaHCHHH METKH BpemeHu. MHaue Oydep paboTaeT B pexume
XpaHEHUs] 3HAUEHUS U METKH BPEMEHHM M TOJACPKUBAET YMAaKOBKY CMEKHO-OJMHAKOBBIX
3HAYCHUM.

« Bovicokoe paspeuwienue 6pemeHu Oygepa - yKa3plBaeT Ha BO3MOXKHOCTb XpaHEHUS
3HAYEHUH C MEPUOJUYHOCTBIO 70 | MHUKPOCEKYHJbI, MHAYe 3HAYEHUS MOTYT XPaHUTHCS C
MEPUOANYHOCTBIO 10 1 CeKyH/BI.

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 BKiIagKa KOHGUTYpallUA apXUBA 3HAYCHUN MOACUCTEMBI "APXHUBHI".
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Bxmanka "ApxuBaTtopsl" (puc.4.6e) conepkuT Tabnuiy ¢ KoHpurypamumeil mpomecca o0paboTKu
JAHHOTO apXuBa JOCTYIHBIMH apXHWBaTOpaMH. B cTpokax pacmosoXeHbl JOCTYIHBbIE apXHWBaTOpHl, a B
KOJIOHKaX TapamMeTphl:

+  Apxueamop - uadopmanus 06 agpece apxuBaTopa.

+  3anywen - nHGOpPMAIUA O COCTOSTHUY "3ammyIieH" apxuBaTopa.

« Obpabomka - nupuszHak oOpabOTKM JaHHOTO apxuBa apxuBaropoM. Ilome noctymHo IS
MOTU(UKAIIN TTOTIH30BATEIIEM.

« Ilepuoo ( ¢ ) - uadopmarust 0 IEPUOINIHOCTH aPXUBATOPA.

« Hauano - nata Havana JaHHBIX apXMBa B apXUBaTOpE.

+ Koney - naTa KOHIIa JAaHHBIX apXHBa B apXHBATOPE.

-+ QT OpenSCADA KoHthurypaTop = =3 %
$ain Pepaktuposadwe Bua [lomolb

88000 =»x Ll 200 &0

‘HMH (]
gN1_F
F101_var ApxvB | ApxuBatopbl | 3HauveHWA
Pi_var
ST8612_var ApXWBaTOpbI:
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 [« on
PC_KPO2_var

T PPR \m[rZE]

Apxue 3HaveHul: Meminfo_use

I ApxueaTop |38nyLu.eH | ObpaboTtka | MNepuog (c)l Hauano Konel
3600

12-01-2009 17:32:00.0 7-02-2009 11
\v4 1 12-01-2008 17:31:11.0  7-02-2008 1C
\v4 1 5-02-2009 16:35:07.0  6-02-2000 1€

<«
<

Froman

Puc. 4.6e. Bxiagka "ApxuBaTopsl" apxuBa 3Ha4€HUI NOJICUCTEMBI "ApXUBBI".

Onucanue nporpammbl OpenSCADA 74



Bxnaaka "3nauenus" (puc.4.6f) comepKuT 3ampoc 3HAYCHHH B apXWUBE W pe3yJbTaT B BHUJE TaOJHUIIBI
3HAYEHUH WM N300pakeHUs TpeH 1a. 3alpoC 3HAYCHUH COACPKUT TOJIS:
+ Bpems - yka3piBaeT BpeMs 3anpoca. CoaepKuT J1Ba MoJisi: MoJie AaTa+BpeMs U MUKPOCEKYH/bI.
+  Pasmep - yka3bpIBaeT pa3Mep WU TTyOMHY 3ampoca B CeKyHaax.

« Apxueamop - yKa3bIBa€T apXuBaTOp 3HAYCHHI

U KOTOporo oOpabarteiBaTh 3ampoc. Ecmu

3Ha4YeHUEe OTCYTCTBYET, TO 3ampoc Oyzaer obOpaboran g Oydepa u Bcex apxuBaropoB. Ecim
ykazano <buffer>, To 3ampoc Oyaer o0paboTan ToabKO a5 Oydepa apxusa.
« [lokazamv 2paghux - yka3bIBaeT Ha HEOOXOAMMOCTb IPEJCTABJICHHS IAHHBIX apXuBa B BUJE
rpaduka (TpeHJa), UHAUYe pe3yJbTaT MPEACTABISAETCS B TaONHMIE, COAEp)Kalled TOJIBKO BpeMs U
3HayeHue. B ciydae ycraHoBKkM 3TOro moisi Gpopmupyercs u oroOpaxaercs rpapuk, KpoMe TOro
MOSIBJISIFOTCS JIOTIOJIHUTEIbHBIE KOH(DUTYpaLlMOHHBIE MOJIST HACTPOMKH M300pakeHusI:

«  Pasmep uzobpasxcenus - yka3plBaeT IUPUHY U BBICOTY (HOPMHUPYEMOTO M300paKEHHUS B

IIUKCEI1ax.

« Illkana 3nauenus - yKa3blBACT HWKHIOIO M BEPXHIOK I'PAaHULY LIKaJIbl 3HaueHus. Eciu
o0a 3HaueHusl ycTaHoBJeHb! B 0 WIIM paBHBI, TO 1IKajda OyAET ONpeaessiThCs aBTOMaTHUECKU

B 3aBUCHUMOCTH OT 3HAYCHUM.

|-+ | 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 3HaYCHUN MOACUCTEMBI "APXHUBHI".
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Kaxxnprit Mmotynb moacucteMbl "ApXuBbl" MPEAOCTABIACT KOHPUTYPAITMOHHYIO CTPAHUILY C BKJIAJIKAMH
"ApxuBaropbl" u "[lomomp". Bkmagka "ApxuBaropsl" (puc.4.6g) COAEPKHUT CHUCKH apXHUBATOPOB
COOOIlIeHUH U 3HAUYEHUH, 3aPETUCTPUPOBAHHBIX B MOAYNE. B KOHTEKCTHOM MEHIO CIIMCKOB MOJIb30BATENIO0
IPEOCTABIISAETCS. BO3MOXKHOCTb JJOOABJICHUS, YIaJICHUS U IIepexo/ia K Hy>KHOMY KOHTpoiuiepy. Bo Bkianke
"TTomomp" comepkutcsi mHPOpManuss 0 Moayne mojacuctembl "ApxuBsl" (puc.4.1d), cocraB KOTOpOi
UJEHTUYEH JJIs BCEX MOAYJEH.

©ain Pepaktvpoeadve Bua [Nomolls

8 8000 =% = 2 0 2 R

ma
= @ Demo station

r\;y Modyne: FSArch

“u basbl faHHbIX
f, BesonacHocTb Apxugatopsl | [omous |
3. if
.‘{ Tparcnoprhi ApxueaTtopbl coobLeHniA:
% TpaHcnopTHble NPOTOK :
| CBop paHHBbIx ;fT\IetRequsts
B[ ) Apxuesl est
5 Modynb: StatErrors

. ApxwBatop Ha ¢
“u Apxusartop Ha b,
Apxue 3HaYeHull:
4 CneuwnancHble
A lMNonbzoBaTenscke WH

[

ApxuWBaTopbl 3HaYEHWIA:

% YnpaeneHwe mogynam
L 1h
> @ Loop i
& Loop SSL 15
PLX8

[« | [«I+]

Froman)

Puc. 4.6g. Bkiagka "ApxuBaTopbl" MOy OACUCTEMBI "ApXHUBHI".

ApXHUBaTOpPHI COOOIIEHUH COJep)KAT COOCTBEHHYIO CTPaHHIlY KOHPUTYpalUu ¢ BKIagkaMu "ApxuBaTop"
u "CoobuieHus".

Bxknanka "Apxusarop" (puc.4.6h) comepxuT ocHOBHble HAcTpoiku. COCTaB 3THX HACTPOEK MOXKET
HECKOJIbKO OTJIMYaThbCcs OT OJHOIO MOAYJSL 3TOM MOACHCTEMBI K JIpyroMy o 4éM MOXHO Yy3HaThb B
COOCTBEHHOM NOKyMEHTallMh MOAyJle. B kauecTBe mnpumepa pacCMOTPUM HACTPOMKH apXuBaTopa
cooO1meHuit y Moaysist apxuBa Ha (aiinoByto cuctemy Arch.FSArch Hacrpotiku:

« Pazgen "CoctosiHue" - COIEp>KUT CBOMCTBA XapaKTEPU3YIOIIUE COCTOSTHUE apXUBATOPA:
« Buwinonnusiemcs - cocrosiHue apxuparopa "Bemonnsercs". McnonHAmoomuiics apXxuBaTop
oOpabaTsiBaeT Oydep apxuBa COOOIIEHNUN M MOMEIIAET €ro JaHHBIE B CBOE XPaHWIHILE, a
TaKke 00CITyKHBAET 3apOChl HA JOCTYI K JAHHBIM B XpaHWIUILIE.
« bBJ[ apxusamopa - anpec BJl nns xpaHeHHs! JaHHBIX ApXUBATOPA.
«  Koney - nata+Bpemsi MOCIEIHUX JaHHBIX B XPAHUIIUIIIE apXHUBATOPA.
« Hauano - nata+BpeMs MEPBLIX JAHHBIX B XPAaHWIHILE apXUBATOPA.
« Paszmep aiinoe apxusamopa (xb) - wHbOpMamus o cymMMapHOM pasMepe ¢aiios
apXuBaTOpa C TaHHBIMH.
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«  Bpems apxusuposanus (Mc) - BpeMsi, 3aTPauyCHHOEC HA apXHWBHPOBAaHHE IaHHBIX apXHBa
COOOIIIEHNI.

+ Paznen "Kondurypamus" - HemoCpeICTBEHHO COAEPKUT MOJISI KOHPUTYPAITUHU:

« ID - uadopmanust 06 uACHTUPUKATOPE apXUBATOPA.

UMwms - yka3pIBaeT UMS apXHBATOPA.

+  OnucaHue - KpaTKOe OMUCaHNE apXUBATOPA U €ro Ha3HAUYCHUS.

« Aopec - anpec XpaHWJHIIA B CHeU(DUIHOM JUIS THIA apxuBaropa (Moxyis) dopmare.
Onucanue opmMara 3amucH aJpeca apXuBaTropa, Kak MpaBUIIo, JOCTYITHO BO BCILIBIBAIOIIEH
MOJICKA3Ke ITOro MoJisL. B mpumepe 3To OTHOCUTENBHBIN MyTh K JUPEKTOPHH XPAHIIIHUILA.

« Vposenv coobwenuii - ykasplBaeT Ha YpPOBEHBb COOOIIeHUHN apxuBaTopa. CooOmeHus c
YPOBHEM 0OoJiee WM paBHBIM YKa3aHHOMY 00padaThIBatOTCs apXUBaTOPOM.

«  Kameeopuu coobwenuil - CIUCOK KaTETOPH, pa3[elEHHBI CHMBOJIOM ';' COOOIIECHUH.
CooOuienus, nomnasIIxe Mo MabiIoHbl KaTeropuid, Oynyt oopabatbiBaThCsi apxuBatopom. B
KaTeropuu MOXHO YKa3bIBaTh 3JIEMEHTHI BEIOOPKHU MO MIa0JIOHY, 8 UMEHHO CUMBOJIBI *' - 1uis
000# OICTPOKH U '?' - 715t TFOOOTO CUMBOJIA.

« 3anyckamb - yKa3plBaeT Ha cOCTOsHUE "Bpimonnserca', B KOTOpOe IEPEBOIUTH
apXWBaTOp NPH 3arpy3Ke.

+ Paspen "JlononHutenpHele onuuu" - COEMUAIN3UPOBAHHBIN JUIsI MOYJIS pa3lien, O COAEPKUMOM
KOTOpOTr'0, MOKHO O3HAKOMMTBHCS B IOKyMEHTALlUU Ha MOZYJIb.

Paiin PepaktupoBanve Bwa [omollb

800U 14l B00 80

‘Hr-.m

Apxueamop coobuweHuli: Test

&=

= @ Demo station

4 baabl naHHbIX Apxweatop | CooBLeHuA

%, besonacHocTe o
¢ TpaHcnopTsl ~CocTosHne
=] TpaHCI’IOpTHbIE npom BeinonHaeTca:
| Chop paxHbIx T
5 [ ApxuBal B apxweatopa: | *. | ]
= Modyrs: Koneu: 06.02.2009 18:22:21
= 4 ApxuBaTtop Ha Hauano: 12.01.2009 17:31:08
B Apﬂ:ﬁ_\’::gﬁ;g Pasmep dhaitnoe apxueatopa (kB): 586.278
=T Bpema apxueupoeanua (mc): 1.55731
StatErrors ~KoHdpurypauus
Apxusamop 3H ID: test
"% ApxusaTtop Ha ’
Apxus 3HadeHutl: Wmsi: | Test
&4 CneunanecHele Onucanue:
E| NonbsoBaTensckne 1
% YnpaeneHve mogyns
= Loop
& Loop SSL
PLX8 T
Anpec: | ARCHIVES/MESS/TEST/ |
YpoeeHb coobuieHui: _E
KaTturopum coobliernii: [* ]
3anyckath: (v
~lononH1TeNsLHbIE ONLUMK
XML apxueHble daine: [ @
41 (1]

foman

Puc. 4.6h. I'naBHas Bk1aika KOHQUrypauy apxuBaTopa cooOLIeHni noacucTeMsl "ApXuBsl'".
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Bxnaaka "CooGOmenus" (puc.4.61) coaepxuT ¢opMy 3ampoca COOOIICHUH U3 apXuBa JaHHOTO
apxuBaTopa:

+ Bpewms - ykaszpiBaeT Bpemsl 3ampoca.
« Pasmep (cex) - yka3pIBaeT pa3Mep WK TTyOHHY 3ampoca, B CeKyHAaX.
« lllabnon kamezopuu - yKa3pIBaeT KaTETOPHUIO 3aIPOIICHHBIX COOOIICHMA. B Kareropuu MoKHO
YKa3bIBaTh 3JI€MEHTHI BEIOOPKH MO MIA0JIOHY, @ UMEHHO CUMBOIIBI "*' - m1st 1000 mojacTpoku u '?' -
JUTSL JTF000T0 CUMBOJIA.
+  Vposenw - yka3piBaeT Ha MUHUMAJIBHBIN YPOBEHb COOOIICHHH, T.€. 3a1poc OyaeT 00padoTaH Jist
Co0O0IIeHU C ypoBHEM OoJiee U paBHOMY YKa3aHHOMY.

Tabnuia pe3ynbTaTa COIEPKUT CTPOKUA COOOIIEHUH ¢ KOJTOHKAMHU:
+  Bpewms - BpeMsi COOOIICHUSI.
«  Kameeopus - xaTeropus COOOIICHUS.
+  Vposenv - ypoBeHb COOOIICHUSI.
«  Coobuenue - TEKCT COOOIIICHHUS.

$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 coo6mmenwnit "CooOrmeHus" apxuBaTopa cooOmEeHn MoACUCTEMBI "ApXUBHI".

ApXUBaATOPHI 3HAUECHUH CO/IepKaT COOCTBEHHYIO CTpaHUIly KOH(PUrypauuu ¢ BKIagkaMu "ApxuBaTop” u
"ApxuBbl".

Bxknaaka "ApxuBatop" (puc.4.6j) coaepkHUT OCHOBHble HAacTpoWkH. COCTaB 3THX HACTPOEK MOXKET
HECKOJIBKO OTJIMYaThCA OT OJHOTO MOAYJS 3TOM MOJCUCTEMBI K JAPYroMy, O 4€M MOJKHO Yy3HaThb B
COOCTBEHHOM JOKyMEeHTauuu MoAyned. B kauectBe mnpumepa paccMOTpUM HAcCTpOMKHM apXuBaTopa
3Ha4eHUH y Moyl apxuBa Ha (aiinoByro cuctemy Arch.FSArch Hacrpoiiku:

« Paznen "Cocrosinue" - COIEPKUT CBOWCTBA XapaKTEPU3YIOIINE COCTOSTHIE apXUBaTOpa:
« Buinonnsiemcs - cocrosHue apxuparopa "Bemonnsercs". VcnonHsAmoomuics apxuBaTop
oOpabartbiBaeT Oydepa apXMBOB 3HAYCHWH M MOMEIIAET WX JAaHHBIC B CBOE XpaHHIIMIIE, a
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TaK)Ke 0OCIIy>KMBAEeT 3apoChl Ha IOCTYI K JAHHBIM B XpaHUIHUIIIE.

Bpems apxusuposanus (mc) - nHPOpMaLUA O BpEMEHH 3aTpaueHHOM Ha apXUBUPOBAHHE
naHHbIX OydepoB apxuBoB. [lepnoaguuHOCTs apXUBUpPOBaHUS yKas3biBaeTcs B mose "[lepuos

apxuBupoBanus" pazzaena "Kondurypauus" sToi BKIaIKH.
« bBJ[ apxusamopa - anpec bBJl nns XxpaHeHHs! JaHHBIX ApXUBATOPA.

+ Paznen "Kondurypanus" - HEmocpeacTBEHHO COAEPIKUT IMOJI KOH(MUTYpAIHH:

« ID - uadopmarnus 00 uaeHTU(HUKATOPE APXUBATOPA.
UMwms - yka3pIBaeT UMs apXHBATOPA.
+  Onucanue - KpaTKOE ONMUCAHUE apXUBATOPA U €r0 HA3HAYCHUS.

« Ilepuoouunocmov 3uauenuil (cex) - YKa3blBa€T MNEPUOAUYHOCTb 3HAUEHUH, KOTOpbIE

COACPIKATHCA B XpPAHUIINIIC apXHUBaTOpA.

« Ilepuoo apxueuposanus (cex) - yKa3blBaeT MNEPUOAUYHOCTh 3a7a4d aPXUBUPOBAHUS
JTaHHBIX OydepoB apxuBoB. Pa3smepHOocTh Oy(epoB apXMBOB BO BPEMEHHOM BBIPOKCHHH
NoJKHa OBITh HE MEHee, a Jydllle HECKOJIbKO Ooblle, NEPUOAMYHOCTHA 3aJadu
aApXUBHUPOBAHHUS.

+ Adpec - aapec XpaHWIUIIA B CHEHU(PUYHOM [JIs TUMA apxuBaTopa (Moayns) dopmare.
Omnwucanue opmara 3amucH aapeca apxXuBaTOpa, KaK MPaBHIIO, JOCTYITHO BO BCIUIBIBAIOIICH

IIOACKa3KE 3TOI'0 I10JIA. B MMpUMEPE 3TO OTHOCHUTEILHBIN IYyTb K JUPCKTOPUN XpaHUJIUIIIA.

« 3anyckambv - yKa3plBaeT Ha cocTosiHue "BrinosnHsgercsa", B KOTOpoe NEPEBOAUTH

apXWBaTOp TPH 3arpy3Ke.

« Paznen "JlononHurenbHble ONUUU" - CIIEHUATM3UPOBAHHBIN IJI1 MOJYJISL Pa3/ieN, O COJIEPKUMOM

KOTOPOIro MOXHO O3HAKOMHUTHCA B JOKYMCHTAllUN HA MOJYJIb.

= - JISA

Demo station
= basbl paHHbix
iy besonacHocTb
i TpaHcnopTel
w. TpaHcnopTHele NpOTOKON
| CBop gaHHbIX
1 ApxuBel
= Modynes:

Bl ApxuBaTop Ha daif
Apxusamop coobuy
= Apxusamop 3Haqer

1h
Tm
1s
W Apxueatop Ha BO
Apxus 3HaqeHul!
4 ({4 CneuwmansHble
#- |4 MNonb3oBaTtensckue UHTef
% YnpaBneHwe MogynsamMu
& Loop
& Loop SSL
X8

ILIIIIIIIIIIIIIIII“I""

(4] D

$aiin PepaktupoeaHue Bug [NoMouws

& 5800

200 28

Apxueamop 3HavyeHui: 1s

ApxuBatop | ApxuMBhb

~CoctoAaHue

BoinonxuaeTcaA: (v
Bpemsa apxueupoBanua (Mc): 3.41029

* W
> |"

Bl apxuveaTopa:

~Kondpurypauus
ID: 1s

Wns: [‘15

OnucaHue:

OaHO cerkyHOHbLIA apxMB.

MeprogUYHOCTE 3HaYeHWRA (cek):
Mepwog apxvBUPOBaHKA (CEK):

Anpec: [ARCHIVESNAU 1s

3anyckaTb: [V

~dononHWTENLHLIE OMNLMK

Pasmep daina (4acos):
MakcumanbHoe KonuyecTso hainoe: E

Menvrnade yarnnrey sHausai (96 10 N4

-

Onucanue nporpammbl OpenSCADA 79




Puc. 4.6j. 'maBHas Bki1agka KOH(GUTYpallMi apXUBaTOpa 3HAYEHUI MoJcucTeMbl "ApXUBbI'.

Bxnanka "Apxusbl" (puc.4.6k) comepxxut Tabmuimy c¢ uHGOpManumeil o0 apxuBax, oOpabaTbIBaeMbIX
apxuBaTOpoM. B cTpokax Tabmuma CoaepKUT apXuBbI, @ B KOJIOHKaX HH()OPMAIHIO:
+  Apxue - uMs apxusa.
« Ilepuoo ( ¢ ) - NepuOJUYHOCTb apXHBa B CEKYHaX.
« Pasmep 6ygepa - pasmepHOCTh Oydepa B eTUHULIAX.
« Paszmep aiinoe (M6) - cueumdpuunoe ans moxyis Arch.FSArch mone c¢ undopmanumeit o
CyMMapHOU pa3MepHOCTH (halIOB XpaHWUIIUIIIA ApXUBATOPA JIJIST apXHBa.

B cnygae ¢ monmynem Arch.FSArch B 5Toif Bkianke em€ conmepkutcs ¢Gopma HKCHOpTa JaHHBIX
apxuBaropa.

.| OT OpenSCADA KoH(MIrypaTop ==
$aiin PepgaktupoeaHne Bug [NoMowb

88000 Ikl 200 @0

H Apxueamop 3HavyeHui: 1s
= Demo station
1 % Basbl paHHbIX Apxuatop | ApXwBbi
i [, bezonacHocTb
1. TpaHcnopTsl ApXuBbl:
g j E%ZZGESE;:EG npoTokon EI Apxue | Mepuog (c) | Paamep bydepa | Paamep dainos (Mﬁ}ﬁ
-1 [ ApxuBbl 1 [CPULoad_load | 1 100 0.3320
E Moa}(”bl' _l ...................................................
5ty ApxvBaTop Ha dhail 2_F1D1_var 1 100 1.2246
Apxusamop coobuy 3 |F3_var 1 100 0.2451
= Apxusamop 3Haver _—
1h 4 |F4_var 1 100 1.0020
1:‘ 5_ F_PP1_var 1 100 1.0254
& Apxusatop ka Bl | | [g |Meminfo_use 1 100 0.1475 E
Apxus aHaqeHul: !
- {4 CneunanbHble (<] | [«]v]
#- |4 MNonbsoBaTtensCchue UHTEL ~OKCnopT
¢ Ynpaenexwe MogynamMu
® Loop
= Loop SSL Apxie: [ ‘v]
ALK
Hauano: [01.01.1970 03:00:00 |3
Kowew: [01.01.1970 03:00:00 |3}
E dhaim: [ ]
0 [ I oD

Puc. 4.6k. Bknanka "ApxuBbl" apxuBaTopa 3Hau€HHUH 1Mo IcUcTeMBbI "ApXUBBI'".
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4.7. IToncucrema "Iloab3oBaTesbeckue naTepdeiicn"

[Toncucrema siBnsiercss MoaynbHOW. s KoH(Urypanuu MOACHUCTEMBI MPEAYCMOTpPEHA KOpHeBas
ctpanuna noacuctemsl "Tlonb3oBarensckue uaTepdericer", conepxkaias Bkaaaku "Moaynu" u "Tlomors".
Bxnagka "Mopynu" (puc.4.1b) comepXuT CIHUCOK MOJIyJIed TOJCUCTEMBl W HJICHTUYHA JIJIsi BCEX
MOJYNIBbHBIX MojacucTeM. Bknaaka "ITomonis" comepXKUT KpaTKyrO OMOIIIb JUIsl TAHHOW CTPAHUIIBI.

Kaxasiit Mmomyns mojacuctemsl "Tlomb30BaTenbekie HHTEPQEHCH" MpeaocTaBiIsieT KOH(PHUTYpAITMOHHYIO
ctpanunty ¢ Bkiaakamu "[lonb3oBarensckuit mntepdeiic” u "llomomp". Bxnaaka "Ilonb3oBarenbckuid
uHTepdeiic" (puc.4.7a) mpenocTaBisieT napaMeTp I KOHTPOJIS 32 cocTostHMEM ""Brimonusercs" Moy, a
TaK)Ke pasfenbl KOH(QUrypanuu clendalu3upoBaHHbBIE Ui MOIyJed 3Toil mojacuctembl. Bo Bkiagke
"TTomomp" comepxurcs uHPOpManus o Moayine mnoacuctemsl "llonbp3oBarenbckue wuHTEpdEHcH"
(puc.4.1d), coctaB KOTOPO UAEHTHUYCH JJII BCEX MOIYJICH.

daiin Pepaktupoeanwe Bug [lomolwb

B 5000 == 200 28

= s Modysib: WebCfgD
= @ Demo station @ odyne: WebCfg

. basbl gaHHbIX

)

MNone3oBaTensckuili MHTEpPQEAC [ Momoukb ]

\is, besonacHocTe

¢/ TpaHcnopThl Beeares

. TpaHcnopTHbIE NPOTOKG

| CBop paHHbIx Buinonnaetca: (v

1 ApxumBbl ~Onurw mogyna

gl ﬁgE::;;angicme WHT. Bpema #u1aHW cecum ayTeHTUdUKaLmMn{MiH):
& Pabounit nonsaosar MepeiT K KOHUIYpaLUWMK CucKka yoan&HHbIX cTaHuuﬁl

& CucTemHblit KoHdMn
i} KoK cpeabl BU3Y:
) CucTemHblit KoHdun
& QT GUI nyckatens
i dusamuyecknin WEE
@ Pabounit nonbaoeaT
& YnpaeneHue mMogynamy

& Loop
_ D

[«

Flroman)

Puc. 4.7a. Bxnaaka "Ilons3oBatenbckuit uatepdeic” momyis noacucteMsl "[loap3oBarenbekue
uHTepdeiico".
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4.8. Iloacucrema "Cnenunajbubnie"

[Moncucrema siBiusiercst MoIyiabHOW. Jlns KOH(UIrypanmuu MOICHUCTEMBI IPEIyCMOTPEHA KOpHEBas
crpanuna noacuctemsl "CrnenuanbHbie", coxepkamas Bkiaagku "Moaynu" u "Ilomoms". Bxnagka
"Monaynu" (puc.4.1b) comep>KUT CHOUCOK MOAYJEH MOJCHCTEMBl W WACHTHYHA [JII BCEX MOJYJIBHBIX
nonacucteM. Bxianka "TTomornis" comepkKut KpaTKyro MOMOIIb IS JAHHOW CTPaHUIIBL.

Kaxnapii momyns moncuctemsl "CrenuaiabHble" MPEAOCTABISIET KOH(OUTYPAIMOHHYIO CTPAHUIY C
Bkiagkamu "Croernumanbueiii monyns" u  "Ilomomp". Brxiagka "Croenumanbnbelit monyns" (puc.4.8a)
IIPEIOCTABISAET MapaMEeTp AJs KOHTPOJSA 3a COCTOsHUEM '"BblnonHsercs" Moy, a TakXKe pa3Jelibl
KOH(HUTypanuy crheruau3upoBaHHbIe Uil MOJyJed dTol moacuctembl. Bo Brmagke "Ilomorip"
conepkutcst uHpopmanus o moayine noacuctemsl "Crnennanpabie” (puc.4.1d), coctaB KOTOpPO HIEHTHYEH
JUJISL BCEX MOJyJIEH.

@ain PepaxktwpoBadme Buao MNoMmowb
88000 =% = B0 2
Vs Modyne: FLibSYS
- @ Demo station
% basbl gaHHbIX CneuvanbHbiii Moayns | Momous |
{2, besonacHocTb
i TpaHcnopTsl ~CocTonHue
i TpaHcnopTHbIE NPOTOKOIE BhINonHaeTc: v
| CBop gaHHbIxX :
| ApXuBbI d’ll""""-l““-
£ () CreunanbHble Time: flaTa
BuBnuoTeka dyHKumii Con Time: Bpems
TecTsl cucteMbsl OpenSCA T!me: CTpoka BpemeHn
[ DYHKUMK cucTemHoro AP Time: Ctpoky Bo BpEMSA
bubnuoTeka Mmatematyec Mess: MNomecTutb
4| MNMonb3oBaTeNbCKUE MHTEP! Crpoka: lNonyeHne pasmepa
% YnpaBneHue Moaynami Crpoka: MNony41Te NOACTPOKY
& Loop Crpoka: BcTaeka CTPOKW B OPYTYHO CT)
= Loop SSL Ctpoka: 3ameHa 4acTi CTPOKW ﬂp’}’mE
PLX8 ﬁﬂm;EﬂRﬁﬂ.DJmﬂﬂTnldTﬂnm
10 - ()
Ffoman

Puc. 4.8a. Bxiagka "CnenuanbHblii MoAyns" Moayiis noacucreMsl "CrienuanbHble'.
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4.9. IToacucrema "Ynpasienne moayJasivu'

[Toncucrema He sBiseTcs MoayabHOH. [[nsi KoHUrypanuy MOICHCTEMBbI MPEAYCMOTpPEHA CTpaHHUIlA
nojacuctemsl "Ympasinenue monyisamu', coxepskamas Bkimagku "[loacucrema" u "Ilomomp". Bxuaaka
"IToncuctema" (puc.4.9a) comep>XUT OCHOBHBIE HACTPOWKH TojcucTteMbl. Britagka "[lomomp" comepkuT
KpaTKyro IIOMOIIb JUIst JaHHOW cTtpanulbl. CocraB Bkiagku "[logcucrema':

« Ilymob K pazoensiemvim dOudbauomexam (mMooysim) - wHGOpMaIHs 0 PaCIOIOKECHUN TUPEKTOPUH C
monyisimu  cucteMbl  OpenSCADA. VYcranaBmuBaeTcss mapamerpoM <ModDir>  craHIuw,
KOH(HUTyparoHHOTO (aiina.
«  Paspewénnvie mooynu - wHboOpMamus O CHHCKE, pa3lel€HHOM CHMBOJIOM ';', MOyJeH,
pa3pel€HHBIX AJIsi AaBTOMAaTHYECKOTO MOJAKIIOYEHUs 1 0OHOBIEHHS. 3HaUeHHE '*' UcToNb3yeTcs JUIs
paspenieHusi BceX MOJyJel. YcTaHaBimBaeTcsi mapamerpom <ModAllow> pasnena MOACHUCTEMBI,
sub_ModSched, cranium, koHpUrypanoHHoro ¢aiina.
+ 3anpewénnvie molynu - wHPOPMALUS O CIHUCKe, PaA3JICIIEHHOM CHUMBOJIOM ';', MOMIYJEH,
3anpeméHHbIX A7 aBTOMaTHYECKOTO MOAKIIOYEHNUS U OOHOBJICHUS. Y CTaHABIMBACTCS MapaMeTpOM
<ModDeny> pasnena mnozacuctembl '"sub ModSched" cranuuu xkoHpurypammonHoro (aiina.
Criucok 3arpeniéHHbIX MOTYJIe UMeeT OOJBIIHNIA TPHOPUTET YeM Pa3peIIEHHBIX.
« Ilepuoo npogepku moodyneii (cex) - yka3bIBaeT Ha IEPUOJUYHOCTh IPOBEPKU MOAYNEH Ha (PaKT ux
OoOHOBNICHHA. MOIyNnH, AOMYCTHMBIE JJIsl aBTOMAaTHYECKOTO TOIKIIOUEHHUS W OOHOBIICHHS, OyIyT
aBTOMATUYECKU OOHOBIICHBI.
+ Ilposepumsv modynb celinac - KOMaHJa BBITIOTHUTH IPOBEPKY MOJyJIel Ha (akT UX OOHOBJICHHUS.
Monynu, TOMyCTUMBbIE AJIi aBTOMAaTHYECKOrO MOJKIIOYEHHUSI U OOHOBIIEHUS, Oy/IyT aBTOMaTHYECKU
OOHOBJICHBI.
+ Pazoensemvie Oubruomexu (mooyau) - Tabmuia ¢ TEPEUYHEM pa3leisieMbIX OUOIMOTEK C
Monyisimu, obHapyxeHHbIMU OpenSCADA. B crpokax pacnojiokeHbl MOAYNIH, a B KOJIOHKax
nHpOpMaNuUs 0 HUX:
« Ilyms - uapOpMAaIIKS O TIOJTHOM IYTH K pa3AeiiieMol OuOIHoTeKe.
« Bpems - uHdopmamus o BpeMeHHM TNOcCiIeAHed Moaudukanuu Qaina pasgensieMoit
OHOIMOTEKH.
«  Mooynu - uHpopMaLus 0 IepedHe MOJyJel B pa3jensseMoi 6udinuoTexe.
« Bruiouen - cocrosHue "BkimodeH" pazmensiemoit OuOnmmorexu. [IpuBMIIErHpOBaHHBIM
MOJIb30BATENSIM ~ MPENOCTABISAECTCS  BO3MOXKHOCTH  PYYHOTO  BKJIFOUEHHUS/BBIKIIOUEHUS
pasaensieMbIX OUOIMOTEK MyTEM U3MEHEHHS 3TOTO TOJIS.

- QT OpenSCADA KoH(pHrypaTop.
®ain Pepaktvposanve Bua [Nomowb
i EFD >
8 8000 = = 20 2
e Mod 37 a
= e Dema station @ odcucmemMa: YnpaesleHUe MOOYnaAMU
%% Basbl pauHbIx —_—
% BesonacHocTs Mopcuctema | Momows |
§ TpaHcnopTel : i
< TpaHENOpTHBIE MPOTOKONH MyTs k pasnenaemMsiM BubnuoTekam(Moaynam): ..[./liblopenscada
| CBop paHHbIx Paspelwéntbie mogyni: *
| ApxwuBbl 3anpelléHHble Mogynu:
@# CneuwancHole _ . _n
I3 Monb3oBaTenksckMe MHTEep! L= ) TS =TI LA (BT [~]
% Ynpaenexwe mogynsmu MNpoBepUTs MogyNK ceﬁqac,]
& Loop .
@ Loop SSL Pazpnensembie Gubnuotekn (Mogynu):
PLX8 MyTe | Bpems Mogynu | Biiove[~
1 |..[.Miblopenscadaltr_Sockets.so Sun Feb 8 16:38:44 2009 Transport.Sockets; Y4
2_ .[.Nibfopenscada/spec_SystemT... Sun Feb 8 16:38:43 2009 Special.SystemTests; A4
3_ .[.Nib/lopenscadalui_WebCfg.so Sun Feb 8 16:38:53 2009 Ul.WebCfg; Y4
4 |.[.flib/openscada/dag_LogicLev.so Sun Feb 8 16:38:47 2009 DAQ.LogicLev; Y4
5 |.././ibfopenscada/spec_FLibSYS.so Sun Feb & 16:38:44 2009 Special.FLIbSYS; Y4
6_,,f,flibfopenscadafui_WebVision,so Sun Feb 8 16:38:54 2009 Ul.WebVision; V4
T |..l.Nib/openscada/dag_Siemens.so Sun Feb 8 16:38:48 2008 DAQ.Siemens; v 4
8 |./[.Mib/openscada/dag_System.so  Sun Feb 8 16:38:46 2009 DAQ.System; Y4
n_l P HLY dAal/hAd NRE ¢ un Eah /& 1£8-28-20 2000 RN NRE- ‘ ~ @
4
<1 D

[{Jroman
Puc. 4.9a. 'maBHas BKi1aka KOHPUTYpAIIUU TTOJACUCTEMBI 'Y TIpaBICHHE MOTYJISIMH'".
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4.10. Kondurypanuonnsiii ¢aiin OpenSCADA u napameTpbl KOMAHIHO# CTPOKH
BbI3oBa OpenSCADA

Kondurypanumonnsiii daitn cucremsl OpenSCADA mnipeaHa3HayeH JUisl XpaHEHUsT CUCTEMHOW M O0IIeH
koHpurypamuu OpenSCADA-cranuuu. Tonpko B KOHOUIypalioHHOM ¢aiiie u depe3 mnapameTphl
KOMaH/JHOM CTPOKM MOKHO YKa3aTh 4YacTh KIIIOUEBBIX CHUCTEMHBIX I[apaMETPOB CTAHIMU, MOITOMY
3HAKOMCTBO €O  CTPYKTYypoH KoH(urypauuoHHoro (aiina HeoOXoauMo i  CHEeLHAIMCTOB
pa3BépThiBatomux pemeHust Ha ocHoBe OpenSCADA.

HaspiBathest koHpurypamnuonnsiii ¢aiin cuctemsl OpenSCADA MoOXeT 1o pa3HOMY, OJHAKO MPHUHSITO
Ha3BaHue oscada.xml u mpousBoanbie oT Hero. Kondurypaumonnsii ¢aiin oOBIYHO yKa3bIBaeTCs, MpU
3aIrycKe CTaHIIUH, napaMeTpoMm KOMaHIHOH CTPOKHU
--Config=/home/roman/roman/work/OScadaD/etc/oscada_demo.xml. Jlns ynoOcTBa BBI30Ba CO3JAIOTCS
CKPHIITHI 3aITyCKa CTAHIIMH C HYXHBIM KOH(UTypallMOHHBIM (haitiom, HanpuMep ckpunt (openscada_demo)
BBI30Ba JIEMOHCTPAIIMOHHOM CTaHIIUU:

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

Ecnmu xoH(urypannoHHbI ¢ailn HE yKa3aH TO HCHONB3YeTCsl CTaHAAPTHBIN KOH(HUTYpalMOHHBIH
daiin: /etc/oscada.xml .

CTpyKTYpHO KOH(UTYpallMOHHBIN (haill OpraHn30BaH Ha pacIIMpsIieMOM s3bIKe pa3MeTKu Tekcta XML.
CnenoBarenbHO TpeOyercs xE€cTkoe cobmoaenue npasui cuHTakcuca XML. Tlpumep obpasia THmoBoro
KoHpurypaunonsoro aiina OpenSCADA, ¢ y3namu KOHUrypauuu OOJBLIIMHCTBA KOMIIOHEHTOB
OpenASCADA, npuBeieH HUXKeE:

<?xml version="1.0" encoding="UTF-8" ?>
<OpenSCADA>
<!-- This is the OpenSCADA configuration file. -->
<station id="DemoStation">
<!-- Discribe internal parameter for station. Station this only OpenSCADA programm. -->
<prm id="StName">Demo station</prm>
<prm id="StName_ru">Jlemo crannyus</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="Ocuomnas BJ"
NAME_uk="OCHOBHa BI" ADDR="./DEMO/DemoSt.db" CODEPAGE="UTF-8"/>
</tbl>
</node>

<node id="sub_Security">
<t--
<tbl id="Security user">
<fld
NAME="root"
DESCR="Super user"
DESCR_ru="Cynep nosib30BaTens"
DESCR_uk="Cynep xopucTysau'"
PASS="openscada"/>
<fld
NAME="user"
DESCR="System user"
DESCR_ru=”CMCTeMHmﬁ noynesoparens"
DESCR_uk="CucreMuust xopucrysau"
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"/>
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<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 netanmbHee CTPYKTYpy KoH(urypamuoHnHoro ¢aiia. OnuH KOH(QUrypamuoHHBIN (aiin
MOXET COJEPKaThb KOH(PUTYpAITUI0 HECKOJbKMX CTaHIUW B CeKIUAX <station id="DemoStation"/>.
ATpubyToM yka3eiBaeTcs UACHTU(DHUKATOP CTAaHIMH. VCcroib30BaHNEe TON MM MHOUM CEKIIMU CTAHIIUH, TPU
BBI30BE, YKAa3bIBACTCS MapaMEeTpOM KOMAaHJIHOM CTpOkHu --Station=DemoStation. Cexuusi CTaHLIHHA
HETMOCPEJICTBEHHO COACPKHUT MapaMeTpbl CTAaHIMKM M CEKIUU TojcucteM. [lapameTpsl koHHTyparuu
CeKIIMM 3alMChIBAIOTCS B BuUue <prm id="StName">Demo station</prm>. I'me B arpubyre <id>
yKa3bIBaeTCs UIECHTHU(PHUKATOp aTpudyTa, a B TeJe Tera ykasbplBaeTcs 3HaueHue mapamerpa "Demo station".
[lepedyeHb OCTYNMHBIX MapaMeTPOB U HMX OMUCAHWE JIJISi CTAHIUU M BCEX OCTAIBHBIX CEKIIMH MOXKHO
MOJIYYUTh B KOHCOJH, TocpenctBoM BbizoBa OpenSCADA ¢ mapamerpoM --help wim BO BKJIaaKax
"TTomorp" cTpaHUI] KOMIIOHEHTOB KOHpUrypannoHHbix (aitnoB OpenSCADA (puc.4.10a).
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| QT OpenSCADA KoHUrypaTop

= (B>
®ain  PepakTupoBaHwe Bun  [omols
88000l 200 @8
MmA " _—
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. Bknaaka "ITomomp" komnonenra OpenSCADA.
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PesynbTaT BhI30Ba KOMaHbl: # ./openscada_demo --help

KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A 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) .
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*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) .

Cekuu noacucteM (<node id="sub _DAQ" />) cogepxat mapaMeTpbl MOJICUCTEMBI, CEKIIUA MOIYJICH U
CEKIMM TaOJUI] OTPaKEHUS JaHHBIX 0a3 MaHHBIX B KOHPUTyparmoHHOM (daitne. Cexuun Moayieh (<node
id="mod_DiamondBoards" />) conepXaT WHAWBUIYAJIbHbIE IMapaMeTpbl MOAYJIEH M CEKUMU TaOHIl
OTpakKeHUs JaHHBIX 0a3 TaHHBIX B KOHPUIypallMOHHOM (haiiie.

Cexuun TaOnMil OTpakeHUS JaHHbIX 0a3 JaHHBIX [peJHa3HaueHbl JUIsl pa3MEIIeHus B
KoHpUTypanroHHoM ¢aiine 3anuceit Tadmun b/ s kommonerToB OpenSCADA. Pacecmotpum Tabnuiry
BXO/SIKUX TpaHcropTtoB "Transport in" moacuctemsl TpaHCcoOpThl (<node id="sub Transport">) wu3
npuMepa KoHpurypauonHoro Qaiina Beime. Tabmuma cogepxutr ase 3amucu ¢ noismu: ID, MODULE,
NAME, DESCRIPT, ADDR, PROT, START. Tlocne 3arpy3ku ¢ Takoi cekuuei um BoodOme 6e3 B/ B
noacucreme "Tpancnoptsl" Moayis "Sockets" mosBATCS Ba BXOAHBIX TpaHcrnopra. Popmartkl CTPYKTYp
TaOJMI] OCHOBHBIX KOMIIOHEHTOB BKIIIOYEHBI B JEMOHCTpAIlMOHHBIE KOH(HUTypannoHHBIE Qailnbel. 3a

ACTAJIIMU CTPYKTYPbI BZI HY>XHO 06pamaTLc51 K JOKYMCEHTAINU COOTBETCTBYIOIINUX MO,Z[YJICI;’I.
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5. Oomecucremuoe API mosb30BaTesibCKOro NpOrpaMMHupOBaHMS.

APl monb30BaTenbcKOro MPOrpaMMHPOBAHUS TPEJCTaBIseT COOOW JiepeBO OOBEKTOB CHUCTEMBI
OpenSCADA, kaxIplii 0OBEKT KOTOPOTO MOXKET IHPECTaBIsITh COOCTBEHHbBIN II€peYeHb CBOWCTB U
¢ynkuunit. CpoiicTBa M (QYHKIMM OOBEKTOB MOTYT MHCIOJb30BAaThCsA MOJIB30BATENEM B Mpolelypax Ha
A3bIKaxX MoJb30BaTenbeckoro nporpammupoBanusi OpenSCADA. Toukoli Bxoaa A J0CTyna K 0ObeKTaM
cucteMbl OpenSCADA w3 s3bIKa TOJB30BATENIbCKOTO TMporpammupoBanusi JavalikeCalc sBusercs
3ape3epBrupoBaHHOE cI0BO "SYS" kopHeBoro oobekra OpenSCADA. Hanpumep, it noctymna K GyHKIMA
HCXOJIAIIEro TpaHcnopTra HyxHO 3anucaTth: SYS.Transport.Serial.out__ModBus.messIO(mess);.

API 00bexTOB MpeaoCTaBIACMbIX MOAYJIAIMU OIIMCBIBACTCS B CcOOCTBEHOMU AOKYMCHTAIIUHU MOIYJIA.

5.1. O6recucTeMHBIE MOJIL30BATEIbLCKHE 00LEKTHI.

AOCTpakTHBIN 00BEKT MpeACTaBIsAeT cOO0H acCOMAaTUBHBIN KOHTCHHEp CBONCTB M PpyHKImid. CBOWCTBA
MOTYT COJEpKaTh KaK JaHHbIE YETHIPEX 0a30BBIX THUIIOB, TaK U Apyrue oOBEKTHL. JloCcTyn K CBOHCTBaM
00BEKTa OOBIYHO OCYILECTBIISIETCSI TMOCPEICTBOM 3alMCH HMMEH CBOMCTB Yepe3 TOYKY K OOBEKTY
<obj.prop>, a Takxe MOCPEACTBOM 3aKIIIOUCHHs] UMEHU CBOMCTBA B KBaJlpaTHbIE CKOOKU <obj/"prop"]>.
O4eBUIHO, YTO NEPBBI MEXaHU3M CTATUYEH, a BTOPOW IO3BOJSAET YKa3blBaTh HMMs CBOMCTBA 4eEpE3
nepeMeHHyo. bazoBoe omnpenenenne 00bekTa He CoAepKUT QyHKIMM. Onepanuy KOMpPOBaHUs 00bEKTa Ha
caMoOM JieJie AENalOT CChUIKY Ha UCXOIHBIA 00beKT. [Ipu ynaneHnn o0beKTa OCyIIeCTBISETCS YMEHbBIICHUS
CUETYMKA CCBHUIOK, a MPH JOCTHKEHUH CYETYMKA CCHUIOK HYJISI OOBEKT ynansgeTcs: GU3NIECKH.

Pa3Hple KOMIOHEHTBI MOTYT JOOMNpPENeNATh 0a30BbIi OOBEKT OCOOBIMH CBOMCTBAMHU U (DYHKIUSAMH.
CrannapTHBIM pacuIMpeHHeM 00beKTa sBJsieTcs MaccuB "Array".

O0bekT Array

Oco0eHHOCTHI0O MACCUBA SIBISIETCSA TO, YTO OH pabOTaeT CO CBOMCTBAMU KaK C MHICKCAMHU M MOJIHOE UX
UMEHOBAaHHE OCCCMBICIICHHO, a 3HAYUT JOCTYIICH MEXaHW3M OOpaIIeHUs TOJIhKO 3aKIIOUYCHHEM HHJICKCA B
KBaJpaTHbIE CKOOKHM <arr[l]>. MaccuB XpaHHUT CBOHCTBa B COOCTBEHHOM KOHTEHWHEpPE OIHOMEPHOTO
MaccHBa.

MaccuB mpenocTaBisieT creruaibHoe cBOMCTBO "length" mist momydeHust pasmepa maccuBa <var =
arr.length;>. Taxxke MaccHB IPeIOCTABIISIET CIEAYIOIINE (QYyHKIINU:

. string join( string sep = "," ), string toString( string sep = "," ), string valueOf( string sep = "," )
- Bo3BpaiaeT cTpoky ¢ 3eMeHTaMi MaccuBa pa3feiéHHBIME <sep>> WM CUMBOJIOM ','.
« Array concat( Array arr ); - J1006aBIseT K HMCXOJHOMY MAaCCHBY JJIEMEHTHI MacChBa <arr>.
BosBpariaet ucxoHblii MaCCUB C U3MEHEHUSIMH.
« int push( ElTp var, ... ); - llomemaer snemeHT(bl) <var> B KOHEIl MacCHBa, KaK B CTEK.
BosBpamaet HOBBIH pa3Mep MacCHBa.
« ElTp pop(); - Y nanenue nocieaHero 3IeMeHTa MacCUBa 1 BO3BpAT €ro 3HaueHUsl, Kak U3 CTeKa.
« Array reverse( ); - lI3MeHeHue mopsjaka pacrojiOKEHUsI 3JIEMEHTOB MaccuBa. BoszBpaiaercs
WCXOHBIA MAaCCHB C U3MEHEHUSIMHU.
 ElTp shift( ); - CnBur maccuBa B Bepx. [Ipu 3TOM mepBBIi 3JIEMEHT MaccHBa YyAAJseTCs, a €ro
3HaYEHHE BO3BPALIACTCS.
- int unshift( ElTp var, ... ); - 3agBuraer snemeHT(bl) <var> B maccuB. [lepBbiii smemeHT B 0,
BTOpPOW B 1 u T.x1.
« Array slice( int beg, int end ); - Bo3Bpamaer (parmeHT mMaccuBa oT <beg> k <end>. Ecnu
3HAYEeHHE Hayasla WM KOHI[A OTPHUIIATENIBHO, TO OTCYET BEAETCS C KOHIIA MaccuBa. Eciam KoHel He
yKa3aH, TO KOHIIOM SIBJISIETCS] KOHEIl MacCUBa.
« Array splice( int beg, int remN, ElTp vall, ElTp val2, ... ); - BcraBnser, yaanseT Wi 3aMEHSET
€JIeMEHThl MaccuBa. Bo3Bpamaer HCXOAHBIM MacCMB C H3MEHEHHMsAMH. B mepByro ouepenb
OCYILIECTBIISICTCS yJaJIeHUE 3JIEMEHTOB C MO3ULMH <beg> W KOoIU4decTBOM <remN>, a 3aTeM
BCTaBJISIFOTCS 3HAUYCHUS <val/l> W T.J. HAYWHAS C IO3ULIUU <beg>.
« Array sort(); - COpTUpOBKa AJIEMEHTOB MAacCHUBAa B JIEKCUKOTPA(UIECKOM TOPSIJIKE.
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O6bexT XMLNodeObj

OyHKIUU:

. string name( ) - Uma y3na, XML-Tera.
. string text( ) - Tekcr y3na, conepxxumoe XML-tera.
. string attr( string id ) - 3Hauenue atpubyTa y3na <id>.
« XMLNodeObj setName( string vl ) - YcTaHOBKa UMEHH y37a B <v/>. Bo3Bpaiaet Tekymuii y3en.
«  XMLNodeObj setText( string vl ) - YcraHOoBKa TeKCTa y37a B <v/>. Bo3BpaiaeT TeKyIuii yser.
« XMLNodeObj setAttr( string id, string vl ) - YcraHoBka atpubyra <id> B 3HadeHHE <v[>.
Bo3sBpaiaer Texymui y3ei.
« int childSize( ) - KonnuecTBO BIOXEHHBIX Y3JIOB.
« XMLNodeObj childAdd( ElTp no = XMLNodeObj ) - Jlob6aBneHue oObeKTa <no> Kak
BJIOXKEHHOTO. <n10> MOXeT OBITh KaK HEMOCPEACTBEHHO OOBEKTOM-pe3yabTaToM (YHKIHUU
xmlNode(), Tak 1 CTPOKOI1 C UMeHEeM HOBOIO Tera. Bo3Bparaercs BIOKEHHBIH y3el.
« XMLNodeObj childIns( int id, EITp no = XMLNodeObj ) - BcraBka 00BeKkTa <no> Kak
BJIO)KEHHOTO B TO3UIIUIO <id>. <n0> MOXET OBITh KaK HEMOCPEJICTBEHHO OOBEKTOM-PE3yIbTaTOM
¢bynakun xmlNode(), Tak U CTPOKOM ¢ UMEHEM HOBOTO Tera. Bo3Bpaiaercs: BIOKEHHBIN y3ell.
« XMLNodeObj childDel( int id ) - YnaneHue BIOXEHHOTO y3ia B mo3uniuu <id>. BoszBpamaer
TEKYIIHHA y3e.
«  XMLNodeObj childGet( int id ) - IlonydeHune BIOXEHHOTO y3J1a B IO3UITUH <id>.
 string load( string str, bool file = false ) - 3arpy3ka XML u3 ctpoku <str> wim u3 ¢aiina ¢
myTéM B <str> ecnu <file> "true".
. string save( int opt, string path ) - Coxpanenue nepeBa XML B cTpoky wim B daitn <path> c
napamerpamu  dopmaTupoBaHus <opt>. BoszBpamaer Teker XML wnm  koj  OmImMOKH.
[IpenycMOTpeHbI clieayromue onmun (GOpMaTUPOBAHUS <opt™>:

« 0x01 - mpepbIBaTh CTPOKY MEPE] OTKPHIBAIOIINM TETOM;

« 0x02 - npepbIBaTh CTPOKY MOCJIE OTKPHIBAIOILIETO TETA;

« 0x04 - mpepbIBaTh CTPOKY MOCJIE€ 3aKPHIBAIOIIIETO TETA;

« 0x08 - mpepbIBaTh CTPOKY MOCIIE TEKCTA;

« 0x10 - mpepbIBaTh CTPOKY MOCIIE UHCTPYKLINU;

« Ox1E - npepbIBaTh CTPOKY MOCJIE BCEX.

5.2. Cucrema (SYS)

@OyHKIMHM 00BEKTA:

. string system( string cmd, bool noPipe = false); - OCyImecTBIsET BbI30B KOHCOJIBHBIX KOMAaH]I
<cmd> OC c Bo3BpaToM pe3ynbTata 1no kaHany. Ecnmu <noPipe> ycTaHOBIIEH TO BO3BpAIIAETCs KO
BO3BpaTa BbI30BA M BO3MOKEH 3amyck nporpamm B Qone ("sleep 5 &"). @yHKIMS OTKphIBacT
LIIMPOKHE BO3MOXKHOCTH monb3oBatento  OpenSCADA nytéMm BbI30Ba JIIOOBIX CHCTEMHBIX
IporpaMM, YTUJIMT M CKPHIITOB, a TaKXKe IMOJNYYEHHS IOCPEICTBOM HHUX JIOCTyNa K OTPOMHOMY
00bEMY cHCTeMHBIX NaHHBIX. Hanmpumep xomanma "ls -1" BepHET aeTaM3upOBaHHOE COJEPKUMOE
paboueil tupeKkTopuu.

. int message( string cat, int level, string mess ); - GOpPMHPOBaHHE CHCTEMHOTO COOOIICHHS
<mess> ¢ Kareropueit <cat>, ypoBHeM <leve/>. OTpunareibHoe 3Hau€HHE YPOBHS (OpPMHUPYET
HapyueHus (Alarm).

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

messEmerg( string cat, string mess ); - (GOpPMHUPOBaHHE CUCTEMHOTO COOOIICHUS <mess™> C
KaTeropueu <cat> v COOTBETCTBYIOIINM YPOBHEM.

« XMLNodeObj XMLNode( string name = "" ); - cozmaHue obOwbekTa y3na XML c¢ umenem
<name>.

 string cntrReq( XMLNodeObj req, string stat ); - 3anpoc uHTEep(eiica ynpaBIeHHs K CHCTEME
nocpenctBoM XML. O6b1uHbIM 3ampoc 3anuceiBaercs B Buae <get path="/OPath/%2felem"/>. I1pu
YKa3aHUH CTaHIIMW OCYIIECTBISIETCS 3alpOC K BHEITHEH CTaHIINH.

« int time( int usec ); - BO3BpamiaeT abCONIOTHOE BpeMs B ceKyHaax oT snoxu 1.1.1970 u
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MUKPOCEKYHIAX, €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 CeKyHIax (sec), MuHyTax (min), gacax (hour), nasx
Mecsna (mday), mecsiie (month), roge (year), ausx nenenu (wday), nHax B roay (yday) u mpusHak
netHero BpemeHH (isdst) mcxons W3 aOCONIOTHOTO BPEeMEHH B CeKyHAax <fullsec> OT smoxu
1.1.1970.

. string strftime( int sec, string form = "%Y-%m-%d %H:%M:%S" ); - IlpeoOpa3zyeT abCOTIOTHOE
BpeMs <sec> B CTPOKYy HYxHOro (opmara <form>. 3amuch (opmarta coorBercTByeT POSIX-
¢byskmy 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 BPEMEHH <S>, B COOTBETCTBUU C
yKa3aHHBIM mabioHoM <form>. Hampumep, madnony "%Y-%m-%d %H:%M:%S" coorBercTBYyeET
BpeMms "2006-08-08 11:21:55". Onucanue popmara madioHa MOKHO MOJTYIUTh U3 JTOKYMEHTAIUH
Ha POSIX-dynkuuto "strptime".

- int cron( string cronreq, int base = ( ); - Bo3Bpamaer Bpems CIDIaHUPOBaHHOE B (opmare
crarnapta Cron <cronreq> HauuHas 0T 0a30BOTO BpeMEHU <hase> WIH OT TEKYIIETO eciu 0a30Boe
HE YKa3aHo.

5.3. IToacucrema "B/1" (SYS.BD)

®dynkiuu oobekTa b1 (SYS.BD["TypeDB"]["DB"]):
« Array SOQLReq( string req ), - ®opmupoBanue SQL-3anpoca k B/I.

5.4. IToacucrema "ApxuBbl" (SYS.Archive)

OyHKIMH 00BEKTA MOICUCTEMA!
«  Area messGet( int btm, int etm, string cat =, int lev = 0, string arch = ); - 3a1poc CUCTEMHBIX
cooOmeHuit 3a Bpemsi oT <btm> 1o <etm> i KaTeropuw <cat>, ypoBHA <lev> W apxuBatopa
<arch>.

5.5. lloacucrema "Tpancnoprsl" (SYS.Transport)

Oynkmu 006bvekTa ucxoxsimero tpancmnopra (SYS.Transport["Modul"]["OutTransp"]):
« string messlO( string mess, real timeOut = 1000 ); - oTnpaBkKa cooOmEeHUS <mess> dYepe3
TPAHCIIOPT C TAUMAayTOM OXXHJaHUS <timeOQut>.
« int messIO( XMLNodeObj req, string prt ); - oTripaBKa 3ampoca <req> K MPOTOKOIY <prt> st
OCYILECTBIICHHSI CEAHCa CBSA3U Yepe3 TPAHCIIOPT MOCPEICTBOM MPOTOKOJIA.
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Coop nannbix B OpenSCADA.

Coop mamuabix SCADA(Supervisory Control and Data Acquisition)-cuctemsl  sBisieTcst €€
HEOTBEMJIEMOM YacTbhlO, KOTOpas 3aHUMAETCs IIOJyYEHUEM JIAHHBIX W3 HCTOYHUKOB pa3IM4YHOIO
npoucxoxaenus. Ilpupona naHHbx, ¢ koTtopbiMu paboraeTr SCADA, xapakrepusyercs CHUrHaJlaMu
0a30BBIX THUIOB 3HA4YeHUH (1I€J10€, BELIECTBEHHOE, JIOrMYeckoe M cTpoka). CHUrHajibl M3MEHSIOTCS BO
BpEMEHHU U 00JIaZaeT MCTOpPHUEH, JKU3HbI0. B Teopum ympasieHus texHoimorudeckumu mpoueccamu (TII)
MOJ] CUTHAJOM IOHUMaeTcsl 3HaueHue narunka yctaHoBku TII B kome AILIIIL, "ceipoi" curHanm wnu B
peanbHOM 3HaueHWH. CHUTHANIBI MOTYT OOBEIUHATHCS B TPYINBI IO CMBICIOBOM Harpyske, 4acrto
Ha3bpIBaeMble MapameTpaMu. Hampumep, pa3BUTble HCTOYHUKU JTaHHBIX MOTYT IPEIOCTABIIATH CTPYKTYpPbI
napaMeTpoB € NpeAonpeaeNéHHbBIM Ha0OpOM CBsI3aHHBIX CUTHaIOB. Kpome HemocpencTBeHHOro coopa
JAHHBIX B (YHKIHMU 3TOTO MEXaHM3Ma TaKXe€ BXOJUT W Tepefada BO3JACHCTBUN Ha WCIOJHHUTEIbHBIC
ycrpoiicTBa ynpasieHus TII; 0ObIYHO 3TO 3aABUXKKH, HACOCHI M pEryJUpyIolIKe KianaHa. B coBokynHocTu
3TOT MpoLecc Moay4yrs HazBaHue Y crpoiictBo Conpsixenus ¢ OobsexToMm (YCO).

HcTouHnKy HaHHBIX XapaKTePU3YIOTCS OOBIIMM Pa3HOOOpa3reM, KOTOPOE MOXKHO YCJIOBHO Pa3feiiuTh
Ha TPU TPYIIIIHIL.

«  HUcrounuku "ceipbix" gaHHbIX, npenocTanistomue koa AL unu ypoBHU TUCKPETHBIX CUTHAJIOB,
a TaKke BKIIIOYAIONIUE MPOCTEeHIIyro o0padoTky. OOBIYHO 3TO MOAYIH paccpenoTrodeHHoro Y CO
WM NIPOCTENIINE TPOMBIIIIIEHHBIE IPOrpaMMupyeMble Jorudeckue koutposuiepsl (ITJIK).
«  Momnsie npomsbinuieHHbie [1JIK, o6namaromniue 3HAYNTETHFHOW BBIYUCIUTEIHHON MOIIHOCTBIO H
BO3MOXKHOCTBIO (DOPMUPOBAHHUS CIIOKHBIX TAPAMETPOB C PA3IUIHON CTPYKTYPOH.
- JlokanpHBIE WJIM COINYTCTBYIOIIME HWCTOYHUKU JaHHBIX. Hampumep, YCO B Buae miar
pacuIMpeHHsi, a TakXe JaHHble anmapaTHoro M MPOrPaMMHOTO OKPYXEHHUs, B KOTOPOM
(GYHKIIMOHHUPYET CHCTEMA.

PazHooOpa3ue HMCTOUYHUKOB JaHHBIX MOPOAMIO OOJBIIOW CHEKTP MEXaHHW3MOB JOCTyla K HHUM.
JlokanbHbIe MCTOUYHUKHU JAAHHBIX PAa3MUYalOTCs MHTEpdeiicaMu mporpaMMmupoBanus npuioxenus (API), a
CETEBbIE MCTOYHUKH, B CBOIO OYEpElb, TPAHCIIOPTHBIM M MPOTOKOJIBHBIM YPOBHSIMH B3auMoOJeUCTBUS. B
LIEJIOM 3TO MPHUBENIO K TOMY, 4TO J0OaBJIE€HUE MOJEP>KKH HOBOIO MCTOUHHUKA JAAHHBIX TpeOyeT co3paHue
MOJYJI CONPSDKEHUS] WM JApaiiBepa. YUMTbhIBas ke OoJbplIoe pa3sHOOOpa3ne HCTOYHHKOB, 3TO KpaiiHe
HaKJIaJHO, ¥ (PaKTUYECKH HepeaJlbHO OXBATUTh BECh CIIEKTP PhIHKA TaKUX yCTPOHCTB. CHUTyaIisl HECKOJIBKO
YIPOLIAETCS C CETEBBIMUA UCTOYHUKAMU OJ1aro/1aps HAIUYHIO PSAa CTAaHJAPTHBIX U CBOOOIHBIX MPOTOKOJIOB
B3aUMOJICHCTBHSA, OJHAKO MHOTHME MCTOYHMKHM BCE K€ MCIOJIB3YIOT COOCTBEHHBIE IPOTOKOJIBL: 3aKpBIThIE
KOMMEpPYECKHE WU IMPOTOKOJIBI, 3aBA3aHHBIE HA 3aKPBITBIE MEXAaHU3Mbl OIPAHMYEHHOIO Kpyra
KoMMepuecKkux ornepannoHHbix cucreM (OC).

B tepmunax cuctembl OpenSCADA mnpenocTaBistoTCs cienyrolne OOBeKThl AN 00CTyKUBaHUS
MexaHHu3Ma cOopa JaHHBIX:

« AtpuOyr — OOBEKT OTpak€HHWsl IAHHBIX CUTHAJa, BKJIIOYAET TEKyllee 3HAuY€HUE C TUIIOM
CUTHaJla U UCTOPHUIO U3MEHEHUS 3HAUCHMI;
- Ilapamerp — o00bekT rpynmbl aTpuOyTOB (CUTHAJIOB) CO CTPYKTYpPOM, COOTBETCTBYIOIIEH

O0COOCHHOCTSIM OTENBHO B3STOTO UCTOUYHUKA JTAHHBIX;
+  Konrtpomnep — 00BEKT OTAENBHOTO yCTPONCTBA NaHHBIX. Kak mpaBuiio, 3TO OTACIbHBIA MOYIIb
YCO unu ycrpoiictBo npomeinuieHHoro [TJIK.

st yu€ra ocoOeHHOCTEH pa3IUYHBIX YCTPOWCTB cOOpa MaHHBIX, & TAKKE PA3IMYHBIX MEXaHU3MOB
B3aumojeiicteusi B OpenSCADA mnpenycmorpena mnozacuctema "COop naHHBIX", KOTOpas SBJSETCS
MOAYJIbHON. B kadecTBE MOAyNsl MOJCUCTEMBI BBICTYNAET ApalBep UIsl CONPSHKEHUS C HMCTOYHUKOM
JAHHBIX OTACJIbHOTO Tuma. KakIblii MOIyJIb MOXET COAepk aTh KOH(UTYypaluio HECKOJIBKUX YCTPOMCTB
sTOoro Tuma B Bujae 00bekToB "Kontpomnep" cuctemsr OpenSCADA. O6mas cxema 00bEKTOB MOICUCTEMBI
"Coop nanubix" n3o0pakeHa Ha pucyHke 1.
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1. MeToanbl cOopa JaHHBIX

YuutsiBas pazinyue CBOWCTB MCTOYHHUKOB JIAHHBIX, a4 TAK)KE€ BO3MOXKHBIC BapUaHTBl B3aUMOJEHUCTBUA,
METOJIbl cOOpa JaHHBIX MOKHO pa3eluTh Ha MPOCTONH CUHXPOHHBIN, IPOCTON aCHHXPOHHbIHN, MAKETHBIN 1
[IACCUBHBIN.

B paccMoTpeHnr MeXaHH3MOB HIDKE OYIyT y4acTBOBATH CIEAYIONTNE OOBEKTHI:
+ ObjectSCADA — mo60oii 06bekT SCADA-cucTembl, oOpamiaroniuiics 3a 3HAaYeHUEM CHTHaJja;
HampUMep, ApXHUBBI U BU3YaITU3aTOPHI;
- DAQParamAttribute — atpubyr mnapamerpa nojacuctembl "COop HaHHBIX", BBICTYHArOIIMMA
MOCPEIHUKOM B OCTYIE K 3HAYCHHUIO CUTHAJIa UCTOYHUKA JaHHBIX;
« DAQParamAttributeArch — 00BeKT apxuBa aTpuoyTa;
+ HardwarePLC — 00BeKT HCTOYHHMKA JaHHBIX, HaPUMEp, MOAYIU paccocpenoroueHHoro YCO
nnu npomsbiuieHssie 1JIK.

1.1. ITpocToii CHMHXPOHHBII MeXaHU3M cOopa

MexaHu3M XapakTepU3yeTcsl 3alpocaMi K MCTOYHHMKY JAaHHBIX CHHXPOHHO C 3allpocoM K aTpuOyTy
napametpa (puc.2). JlaHHbIIT MeXaHU3M OOBIYHO MPUMEHSETCS MpU paboTe C JIOKAIbHBIMU MCTOYHMKAMHU
JTAHHBIX, XapaKTEPU3YIOIIUMHUCI HU3KON JIATEHTHOCTHIO, T.€. 3a/IEP>KKON B oTBeTe Ha 3ampoc. C MOMOIIbI0
TOr0 METOAAa MOXHO IMOJYYUTh AaKTyaJlbHbl€ JaHHbIE HEMOCPEJCTBEHHO C 3allPOCOM, OJHAKO BpeMs
3arpoca 00bekTa OyIeT BKII0UaTh BpeMs TPAHCIIOPTHPOBKH M 00pabOTKM 3aripoca HCTOYHUKOM JIaHHBIX.

: DAQParamAttribute : HardwarePLC s DAQParamAttribute || : HardwarePLC

: ObjectSCADA |

: ObjectSCADA

. 1: setWal| .
| 1: getVal() 2: valueRequest() | } | 2: valuesend()

== 1

Puc. 2. Z[I/Ial"paMMa IIOCJICA0BATCIIBHOCTHU BSaHMOHeﬁCTBHH IIpHU CHHXPOHHBLIX 3aIIpOoCax.

B cootBercTBUH C HHanaMMOﬁ BBIIC MbI TOJY4YacM CICAYIOUIYIO ITOCICAOBATCIBHOCTL 3aIllpOCOB
MOJIYYCHHA OaHHBIX U UX MEPCaAaqYN:

« o0vekt SCADA-cucrembl 1UIET 3ampoc 3HA4YCHUS K OOBEKTY arpulyra mapamerpa
DAQParamAttribute::getVal();
« 00BEeKT aTpubyTra mapaMeTrpa, TOJIYYHMB 3alMpoc, [UIET €ro HWCTOYHUKY JIaHHBIX
HardwarePLC::valueRequest();
+  HMCTOYHUK JJAHHBIX, 00padOoTaB 3armpoc, BO3BpAIACT pPe3yibTaT;
+ 00BeKT aTpulyTa mapaMeTpa, NoJy4uB pe3yiIbTaT, Bo3Bpamaer ero 00bekty SCADA-cucTeMsl.

B OpenSCADA Takoii MeXaHW3M peau3yIoT CISAYIOIIIe MOIysH moacucteMbl "COoop JaHHBIX".
+ ModBus — wmoaynb gocTyma K JaHHBIM HCTOYHHUKOB TOCPEICTBOM CEMEHCTBa MPOTOKOJIOB
ModBus. B Montyne peann3oBaH CHHXPOHHBINA PEXHUM IS 3aIIMCH JAHHBIX.
«  DiamondBoards — monynb noctyna K ganabiM PC/104 mmat ¢dupmer Diamond Systems. Tlinater
PC/104 pasmematorcs Ha I[SA-mmHe, cleAoBaTeIbHO SBISIOTCS JIOKAIBHBIMU W JOCTYITHBI
CpaBHUTENBHO OBICTPO. B peknMe cOopa maHHBIX HE MO MpEphIBaHUIO NOCTyN K 3HadueHusiM ALIII
ocylIIecTBIsieTCs: CHHXpOHHO. Pexxum 3amucu 3nauenus L{AII Bcerna paboTaer CHHXPOHHO.
« DAQGate — monynb oTpakeHHs] 00BEKTOB KOHTpoiuiepoB ynanéHHbIXx OpenSCADA-cTanumit
Ha JIOKaJbHYI0. B Moyne peann3oBaH CHHXPOHHBIN PEKUM JIJISl 3aITUCH TaHHBIX.
« BlockCalc — BpIYHACIUTENL HAa A3BIKE OJIOYHBIX CXEM. B KadecTBe MCTOYHMKA NAHHBIX B HEM
BBICTYIIAET I0JIb30BATENbCKasg OyiouHas cxema. ATpuOyThl MapaMeTpoB MOIYJS CHHXPOHHO
oOpararoTcst K BX0/1aM/BbIX0JjaM OJIOKOB OJIOYHON CXEMBI.
« JavalikeCalc — Bpuucnurens Ha Java-mogoOHOM SI3bIKE€ BBICOKOTO YypoBHS. B kauecTBe
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HMCTOYHUKA JTAaHHBIX B HEM BBICTYNAET IOJb30BATENbCKasg MporpamMma Ha Java-mogoOHOM sI3bIKE.
ATpuOyTHl TIapaMeTPOB MOMAYJSI CHHXPOHHO OOpamiaroTcst K BXOJaM/BBIXOJIaM MOJb30BaTEIbCKOM
BBIYUCIIUTEILHON (DYHKIIUH.

« LogicLev — MoOnynb JOTHYECKOTO YPOBHs MapamMeTpoB cOOpa JAaHHBIX, JeTaibHee O HEM B
pazmene 2. B kadecTBe HMCTOYHMKA [AHHBIX STOTO MOMYJSI BBICTYNAIOT JIPyrue MapameTpbl
noacuctemMbl "COOp JaHHBIX" W KOHTEKCT WCIIOJTHEHHS IIa0JioHa TMapaMeTpoB. ATpHOYTHI
MapaMeTpoB MOJYJII CUHXPOHHO OOpamarTcs K aTpudyTraM JApPYyruxX MapaMeTpoB B PEKHME
OTpakeHUs TmapamMeTpoB mojcucteMbl "COop maHHBIX" WIM K BXOJaM/BBIXOJIaM KOHTEKCTa
WCTIOTHEHUS 11a0JI0Ha B peXUMeE paOOTHI M0 IMA0JIOHY.

1.2. ITpocToii acCHHXPOHHBIH MeXaHU3M cOopa

MexaHu3M XapakTepu3yeTcsl 3ampocamMd K HCTOYHMKY JIaHHBIX HE3aBUCHMO OT 3arpoca K aTpulyrty
napamerpa (puc.3). OOBIYHO 3ampochl K MCTOYHHKY JaHHBIX OCYHIECTBISIOTCS TEPUOANYECKH B
COOCTBEHHOM 3ajaue Ompoca OTAEIBHO B3STOr0 KOHTpoJuiepa U OJOKaMHU IO HECKOJBKO cUrHaios. Ilpu
3TOM 3alPOCOM K aTpuOyTy napameTpa BO3BpAIaeTCs 3HAUCHHE, TOJYYEHHOE MTOCIEHUM CEaHCOM CBS3H C
UCTOYHUKOM JIaHHBIX. /IaHHBIM MeXaHW3M OOBIYHO MPHUMEHSETCS MPU PadoTe C YAAIEHHBIMH (CETEBBIMH)
WCTOYHUKAMU JTAHHBIX, XapaKTEePHU3YIOIMMHUCS BBICOKOM JIATEHTHOCTHIO, TO €CTh 3aJIep’KKON B OTBETE Ha
3aIpoc.

C moMOIIBIO 3TOTO METOJa MOKHO O0ECIIEYHTh ONTHMH3ALMI0O BPEMEHHOTO pecypca, 3aTpadeHHOro Ha
OJIIH CUTHAJI, © TEM CaMbIM YBEIMYUTHh MAaKCHMaIbHOE KOJMYECTBO ONPAIINBAEMBIX CUTHAJIOB 32 HHTEPBAJ
BPEMEHH OIIpoca.

B kauectBe mpumepa paccmorpum npombinuieHHbd [TJIK Siemens S7-315 npu ompoce ero mo mmHe
Profibus (1,5 Mo6wut/c). Cpennee Bpems oopadbotku MPI-3ampoca 3Tum KoHTpoIiepoM cocTaBisieT 30 mc.
Ecnu ucnosnbp3oBaTh CHHXPOHHBIA MEXaHU3M Ul KaXKIOr0 CUTHajia, T.€. OJIMH 3aIpOC Ha KaXAbld CUTHAI,
TO B TEYEHUU OJHOW CEKYHIbl MBI CMOXEM IMOJIY4YUTh OKOJO 33 cHurHaioB. A eciu MPUMEHUTH
ACHHXPOHHBIM MexaHu3M, T.e. B omgHoM MPI-makere mnomydatrs mo 220 Oaiit wimm 110 curaamnos
LEJTOYMCIICHHOTO THMa Ha 16-pa3psaa0B, TO Mbl CMOKEM 3a OJIHY CEKyHAY NoJay4uTh 10 3630 curnanon. Kak
MOXKHO BHUJAETh, 3()()EKTUBHOCT, ACMHXPOHHOTO MEXaHHW3Ma B JaHHOM ciiyyae coctasiser 110 pas, a
MMEHHO 3Ha4Y€HHE MakcuMalibHOW éMKocT MPI-makera.

HenocraTkoM acHHXpPOHHOI'O MEXaHU3Ma SIBJISIETCS TO, YTO 3alpoc 3HA4YCHUs aTpuOyTa mapamerpa
BO3BpalllacT HE aKTyaJIbHOE HAa MOMEHT 3alpoca 3HAYEHHUE, a 3HAYCHUE IIOCJIEIHEro CEeaHca OoIpoca
KOHTpoJuiepa. BrpodeM, eciu ydecTb, 4TO MCTOYHMK JIaHHBIX MOXKET OOHOBIATHCA C MEPUOJUYHOCTBHIO
annapatHelx orpanndeHuid ALIl, na v camu JaTYUKUM MOTYT HMETh OIIpENEIEHHBIE OrpAaHUYEHUS B
CKOpPOCTH pEeaKklUH, TO IPUMEHEHNE aCHHXPOHHOI0 MEXaHNU3Ma cO0pa MOXKET UMETh CEePbE3HBIE OCHOBAHMS.

[IpumMeHeHrne acCUHXpOHHOTO MeXaHu3Ma s 3anucu 3HadeHuil B [1JIK siBrsiercsa gocTtarodyHo penkum
SIBJICHHEM, TIOCKOJIbKY 3aliCh 3HAYCHHWH OOBIYHO TMOApa3syMeBaeT BoznelcTBue ormnepatopa Ha TII.
Omneparop mo GakTy AOCTATOYHO PEAKO BHOCHUT KOPPEKTHBBI B MPOILECC, CIEAOBATENBHO, 3aITUCh MOXKHO
BBITIOJIHATH CUHXPOHHO. OJIHAKO CYIIECTBYIOT CUTyalluM, Hampumep, yrpasienue TII perymstopamu Ha
SCADA-cucreme, Beimodustomen Gynkiuu cpeabl ucnoanenus [1JIK.
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Puc. 3. JluarpamMmMa nocineaoBaTelbHOCTH B3aUMOAECUCTBUS IIPU ACHHXPOHHBIX 3alpocax.

B cooTBeTcTBUU € IHarpaMMoil BbIlIe Mbl TIOJTy4YaeM CIEAYIOUIYI0 KapTUHY:
+ o00bekT arpubyTa mapaMerpa (MIU BBHIMIECTOSIIIUNA OOBEKT KOHTPOJUIEPA) BBIMOITHSET
nepuoanueckue 3amnpockl HardwarePLC::valueRequest() ans mosydeHus 3HaA4YCHHsS] CUTHAjIa WIU
TPYMIbl CUTHAJIOB;
+ TIOJyYEHHBIC 3HAUEHUS] CUTHAJIOB Pa3MENIAI0TCs B 00BEKTaxX aTpHOyTOB apaMeTPOB JIOKAIBHO;
+ o0bekT SCADA-cuctembl 1HUIET 3ampoc 3HAYCHHMsT K OOBEeKTy aTpulOyTra mapaMerpa
DAQParamAttribute::getVal() u mony4aer coxpaH€HHOE JIOKATHHO 3HAUYCHUE MPEABIAYIIETO CeaHca
OTpOCa UCTOYHHUKA JTAHHBIX.

B OpenSCADA Takoif MexaHu3M peaiu3yloT CleAyIoIHe MOy IH nojacucteMsl "COoop JaHHbIX".
« Siemens — MoAynb JOCTyna K JaHHBIM KOHTpoJuiepoB (upmbl Siemens cepun S7. B naHHOM
MOJlyJie ACHHXPOHHBIH pEXHMM pealu30BaH Kak A UYTEHHMs JaHHBIX, TaK W JUISI HUX 3alucu
(onuumonanpsHO) Ha TTJIK.
+ ModBus — Moaynb J0CTyna K JaHHBIM UCTOYHHUKOB IOCPEICTBOM CEMEWCTBa MPOoTOKoa0oB Mod
Bus. B Mmoayne peann3oBaH aCHHXPOHHBIN PEXUM UTEHUS JTaHHBIX.

- SNMP — wmopynb IOCTyNna K JaHHBIM YCTPOMCTB ceTw mocpernctBoMm Simple Network
Management Protocol. B Moayne peann3oBaH aCHHXPOHHBIN PEKUM UTEHUS JaHHBIX.
- System — MOAynb J0CTyna K JaHHBIM OKpyxkeHus ucnoiHenus OpenSCADA. B monyne

pean30BaH aCHHXPOHHBIM PEXKUM YTCHHUS TaHHBIX.
« DAQGate — Monynb OTpakeHUs 00BEKTOB KOHTpOsUiepoB ynanéHHbIXx OpenSCADA-craHumii
Ha JIOKaJIbHYI0. B Mo/yiie peann3oBaH aCHHXPOHHBIN PEKUM YTSHHS JaHHBIX.

1.3. ITakeTHbBIH MexaHu3M cOopa

IlakeTHBII MeEXaHU3M c60pa JAaHHBIX XapaKTCPCH C60pOM JaHHBIX KaXXJ0I0 CHIrHajla IIaKE€TOM,
BKJIIOYAIOOIUM HCTOPHUIO €TI0 M3MCHCHUS. T.e. 3a omguH ceaHC Oorpoca AaHHBIX IMOJY4YacTCd HCECKOJIBKO
3HAYCHHUH HUCTOpUH CHUTHAJIA. ITakeTHBIN MEXaHU3M pa60TaeT COBMCCTHO C CHHXPOHHBIM N daCHHXPOHHBIMH
MCXaHU3MaMH.

B ciydae paGoThl ¢ CHHXPOHHBIM MEXaHU3MOM BBINOIHAETCS (aKTHUECKUI MpoOpOC apXHBa NCTOYHHKA
JAHHBIX JUIsL OlepaTuBHONW paboThl B cucteme (puc. 2). Kak um mpocToil CHHXpPOHHBIH MEXaHH3M, €ro
JKeJaTeIbHO MPUMEHATh TOJbKO HAa HU3KOJATEHTHBIX MCTOYHUKAX JAHHBIX WM C UCTOYHUKAMHU, paboTa
KOTOPBIX SIBJISIETCS CEAaHCOBOHM, Hampumep, B cdepe KOMMEpPUECKOro yuéra Juid 4YTEHHUs 3HAYCHHUH
CUETYMKOB.

ITpu paGoTe COBMECTHO C ACHHXPOHHBIM MEXAHHU3MOM HCTOPUS MOJYYEHBIX CUTHAJIOB OOBIYHO MPSMO
MIOMEIIIAeTCsl B apXuBhI (puc. 4), a TeKyllee 3HaueHHe aTpulyTa mapaMerpa yCTaHABIMBAETCS B TOCIIEIHEE
3HaueHue mnakeTta. JlanHas komOuHanus dddexTuBHA TpU cOope OBICTPBIX JaHHBIX WIH TpHU
CUHXPOHM3ALMH apXUBOB I10CJIE TIOTEPH CBSI3U C YAAIEHHBIM HCTOUHUKOM JAHHBIX.
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Puc. 4. JluarpamMMa nocneoBaTeabHOCTH B3aUMOAECHCTBHS IIPH ACUHXPOHHBIX 3aIIpOcax MaKeTHOTO
MEXaHu3Ma.

B cooTBercTBUM ¢ quarpaMMoii BhIlIe Mbl IIOJTy4aeM CIIEAyIOIIee OBeIeHHE AaKeTHOTO MeXaHu3Ma IpH
ACHHXPOHHBIX 3aIlpocax:

« 00BEeKT arpuOyra TapamMeTpa WM BBINIECTOSIIUNA OOBEKT KOHTpPOJUIEpA  BBIOJHSET
nepuoanueckue 3anpockl HardwarePLC::valuesRequest() ams momydeHHs TaKeTOB 3HAYCHHMA
CHTHAJIA WJTU TPYIITBI CHTHAJIOB;
+ TOJYYEeHHBIE  TAKeThl  3HAYEHWH  CUTHAJIOB  IOMEHIAIOTCA B apXuUB  3alpOCOM
DAQParamAttributeArch::setValues(), a mocineaHee 3HadeHUE MAKETOB pa3MEIIAeTCd B OOBEKTax
aTpuOyTOB NTAPaAMETPOB;
« 00bekT SCADA-cuctembl nuiér 3ampoc (parMeHTa apxuBa K OOBEKTYy arpuOyTa mapaMmerpa
DAQParamAttribute::getValues(), a TOT MepeHanpaBiIseT 3anpoc K apXUBY
DAQParamAttributeArch::getValues(). B pe3ynbraTe Bo3Bparaercsi ¢pparMeHT apXuBa, JOCTYITHBIH
mocJie MPEIBIAYIIEro ceaHca Onpoca HCTOUYHHUKA JTAHHBIX;
« 00bekT SCADA-cucteMbl HUIET 3alpOC MOCIEAHEr0 3HAUeHUsI K 00BEKTYy aTpuOyTa mapamerpa
DAQParamAttribute::getVal() u momydaeT coxpaHEHHOE JIOKAIBHO 3HAUYE€HUE NPEABIAYIIEro ceaHca
OIpOca UCTOYHHKA JTAHHBIX.

B OpenSCADA Takoif MexaHu3M pealn3yloT CIeAYIOIIHe MOy IH noacucteMsl "COoop qaHHbIX".

+  DiamondBoards — monynb noctyna K nanabiM PC/104 mumat ¢dupmer Diamond Systems. Tlinater
PC/104 pasmematorcss Ha [SA-mmHe, clenoBaTeNbHO, SBISIIOTCS JOKATBHBIMH M JIOCTYITHBI
CpaBHUTENBHO OBICTPO. B pexxkmme cOopa JaHHBIX MO MPEPHIBAHUIO OCYIIECTBIACTCS OKHIAHHE
nakeToB ObICTphix 3HadueHwit (0 200 kI'm) 3a oany cekyHay (o 200000 3HavyeHMil B makere) u
MOCJIEAYIOIIEE pa3MEILEHUE TaHHBIX TAaKETOB B apXHuBax aTpuOyToB napamerpo DAQ.

« DAQGate — Moaynb OTpakeHUs: 00BEKTOB KOHTPOJUIepoB ynan€HHbix OpenSCADA-cTanmuit
Ha JIOKaJIbHYIO. Peanu3yeT CUHXpOHHBIM YU ACUHXPOHHBIM ITAKETHBIM PEKUMBI OTPAXKEHUS apXUBOB
yaanénubix OpenSCADA-cTanuumii.

1.4. ITaccuBHbBI MexaHu3M cOopa

[TaccuBHBIM MexaHu3M cOOpa JAaHHBIX XapaKTepeH MHULMATHBOM mpenoctaBieHus JaHHbIX B SCADA-
CUCTEMY CO CTOPOHBI MCTOYHMKA JAHHBIX. DTOT MEXAaHU3M SBJISETCS JOCTAaTOYHO PENKHUM SIBICHHUEM,
OJIHAKO MOKET MMETh MECTO B CJIydae OINPEACIEHHBIX YCIOBHM WIM OTPaHUYEHUN B BO3MOYKHOCTHU
UCTIOJIb30BaHUs MPSIMBIX MEXaHU3MOB cOopa JaHHBIX, puc. 5. IIpuMepoM Takoi CUTyallil MOTYT CIYXKHTb
reorpa)MuecKd  paccpeloTOYEHHbIE CHCTEMbl cOopa JaHHBIX IOCPEACTBOM MOOWIBHBIX —CeTel
GPRS/EDGE. B Takux ceTsx HajeJeHHE KIMEHTCKHUX Y3JIOB OTAEIbHbIMH/peanbHbiMu [P-anpecamu minm
(dbopMUpOBaHHE KOPIOPATUBHON MOOMIBHON CETH MOXET OKa3aTbCs JOPOTUM YIOBOJBCTBUEM, MOITOMY
JIOCTYIIHEE OKa3bIBA€TCsl MHULIMATUBA CEaHCa NEpeadyd JAHHBIX C KIMEHTCKHUX InHamudeckux IP-anpecos
Ha oauH peanbHbli [P-anpec cepBepa SCADA-cuctembl. XoTsi BO3MOXHa padboTta u uepe3 ceteByro CYB/I-
IIOCPEIHMKA.
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BO3I[6ﬁCTBH$[ Ha MO,Z[I/I(i)I/IKaHI/IIO NEPCAAOTCA UCTOYHUKY JaHHBIX B MOMCHT C€aHCa IEpeaadnu JaHHBIX
HNCTOYHUKOM.

% : 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 nocneoBaTeIbHOCTA B3aUMOICHCTBYS MTPU TACCHBHOM MEXaHU3ME paOOTHl.

B cooTBeTcTBUU C IUAarpaMMoOil BBIIIE MBI IOTy4YaeM ClIeAyIolee MOBeIeHUE TAaCCUBHOTO MEXaHU3Ma:
+ OOBEKT UCTOYHHUKA JTAaHHBIX OCYIIECTBIISIET MEPUOTNICCKAE CEaHCHI CBSI3U C 00BEKTOM aTpuOyTa
napamerpa DAQParamAttributeArch::setVal() ans nepenaun cBoux JaHHBIX M MOJYYEHUS KOMaH]
BO3JICHCTBUS,
+ 00bexkT SCADA-cuctembl NUIET 3aMpoC MOCIETHETO 3HAYCHHUS K O0OBEKTY aTpuOyTa mapaMmerpa
DAQParamAttribute::getVal() u momydaer coxpaH€HHOE JIOKATbHO 3HAUYCHUE MPEABIAYIIETO ceaHca
CBSI3M HICTOYHUKA JAHHBIX.

B OpenSCADA Takoii MmexaHu3M enié He UCMOJIb30BaH, OJHAKO MPHHIMUIIHAILHAS BO3MOXHOCTH €r0
peanu3aluu B CUCTEME €CTb.
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2. BupryajibHble MCTOYHUKHU JTAHHBIX

Kpome cOopa ¢usnyeckux AaHHBIX aKTyalbHOW SABISETCS (DYHKIHMS BUPTYalIbHOTO cOOpa JaHHBIX.
BupTtyanbHble 1aHHBIE NPECTABIAIOT COOOM JaHHBIE, MTOTYYEHHbIE BHYTPU CUCTEMbI KaK HE3aBUCHUMO, TaK
U Ha OocHOBe (U3MYECKUX MaHHBIX. [IpakThyeckn MexaHU3Mbl (OPMUPOBAHUS BUPTYAIbHBIX JaHHBIX
peaIn3yIoTCs COBMECTHO C MEXAaHHW3MOM II0JIb30BATEIbCKUX BBIYMCIEHUH. B cpene NpOMBINIEHHBIX
KoHTposuiepoB U SCADA-cUCTEM HCHOJIB3YIOTCS pPa3IMYHbIC S3BIKA HporpaMMHpoBaHusa. B ciydae c
KOHTPOJJIEPaMHU B Ka4eCTBE TAKHMX S3BIKOB YacCTO HCIOJB3YIOTCS SI3BIKM HU3KOTO YpOBHS (acceMOIepsl),
OJIHAKO B TIOCJIEHEE BpeMsi BCE Hallle MCIOIb3YIOTCs s3bIKM Bbicokoro ypoBHs (C, Pascal u apyrue), a
takke (opmanbhbie s3biku MOK 61131-3 (cxembl motokoB cocrostHuit SFC, 6mounbie cxembl FBD,
peneiinbie cxembl LD u tekctoBbie ST, IL). B ciayuae co SCADA-cucremamu BBIUMCIIECHUS 4Yallle
o0ecrneunBaroTCs S3bIKaMU MPOTPaMMHUPOBAHUS BEICOKOTO YPOBHS M (POPMANIbHBIMH SI3BIKAMH.

B cucreme OpenSCADA MoryT ObITh peann30BaHbl HHTEPHEHCH MPOrpaMMUPOBAHHS U BUPTYaJIbHBIX
WUCTOYHUKOB JIAHHBIX HAa OCHOBE PA3JIMYHBIX S3BIKOB B OTJACIBHBIX MOAYJISAX MOACHCTEMbI «COOp JaHHBIXY.
Ha momenT Bepcuu 0.6.3.2 1OCTYITHBI MOAYJIH BUPTYaTbHBIX BEIUUCITUTEICH:

« Brruncnourens Ha Java-nogoonom sa3eike: /Doc / Java Like Calc,
«  bnounsnii Beranciutensb: /Doc / Block Calc.

B sagpo OpenSCADA wuHTErpupoBaH MEXaHHM3M IOJB30BATENbCKUX  GyHKmuid wimm  API
MOJIb30BaTENbCKOr0 MporpammupoBanus. [lonb3oBarenbckue (YHKIMH MOTYT MPEAOCTaBIATHCS JTHOOBIM
00BEKTOM CHCTEMBI, B TOM YHCIIE H MOIYJSIMH B COOTBETCTBUHU CO CBOEH (DYHKIIMOHAIBHOCTHIO, TEM CAMBIM
MIPEIOCTABIISAS MOJIB30BATEIN0 HEKUH HA0Op DYHKIMIA /1711 KOHTPOJIS 32 TEM WM UHBIM 00BheKTOM. DYHKITUN
nojb3oBarenbckoro APl Moryr ObITh Kak CTaTHYECKMMH, T.€. pEaU3yIOIUMH (DUKCUPOBAHHYIO
(GYHKIMOHATBHOCTH OTICIBHOTO 00BEKTa, TAK U TUHAMHYECKHMH, T.€. (POPMHUPYEMBIE TIOTH30BATEIIEM IO
HY)KHYIO €My 3aJlady Ha SI3bIKE MO0JIh30BaTEIbCKOTO MPOTrPAMMUPOBAHUS BBICOKOTO YPOBHS.

Monyns /Doc / Java Like Calc mpemocTaBiseT B CHCTEMY MEXaHU3M CO3JaHUS JTUHAMHUYECKUX
MOJIB30BATENBCKUX (DYHKIMK M X OuOnmorek Ha Java-momoOHOM si3bike. Omnmcanue (QyHKIMK Ha Java-
M0I0OHOM SI3BIKE CBOJUTCS K OOBsI3Ke MapaMeTpoB (DYHKIIUU anroputMoM. Kpome 3Toro Moaynb HajeleH
(GYHKIUSMH  HETIOCPEJCTBCHHBIX BBIYUCICHUN IyTEM CO3JaHUS BBIYUCIIATEIBHBIX KOHTPOJUIEPOB C
ACCOLIMMPOBAHHON BBIYMCIUTENBHON (QyHKIMEH. MoaynemM MmpeaocTaBisieTcss MEXaHU3M MPEKOMIHIISALNAN
KOHTEKCTHO-3aBUCHMBIX (DYHKIIHIA, YTO HCIIOJIb3YETCS JUISI BCTPAUBAHUS IOJIb30BATEIHCKUX AITOPHUTMOB
HEMOCPEJCTBEHHO B KOHTEKCT pa3nuyHbiXx KommnoHeHTOB OpenSCADA. Hanpumep, 3T0 MexaHH3M
1abJI0HOB MapaMeTpoB ToacucTeMbl «COOp MaHHBIX» W JBHKOK CpeIbl BH3yalU3alldd M YIIPaBICHUS

(CBY).

Monayns /Doc / Block Calc mnpenoctaBaser B cucreMy OpenSCADA MexaHu3M CO3JaHHS
MOJIb30BATEIBCKUX BBIUMCICHUH. MeXaHW3M BBIYMCICHUH OCHOBBIBACTCS HA (DOPMAIBHOM SI3bIKE OJIOYHBIX
cxeM ((GyHKUHMOHAJIBHBIX OJOKOB). S3bIKM OJOYHOTO HPOrPaMMHUPOBAHHUS OCHOBBIBAIOTCS Ha MOHSATHU
0104HBIX cxeM (PyHKIMOHAIBHBIX 0510KOB). [TpryéM B 3aBUCUMOCTH OT CYHTHOCTH 0JI0Ka OJOYHBIE CXEMBI
MOTYT OBITb: JIOTHYECKUMHU CXEMAMHU, CXEMAMU PEIEeHHON JIOTUKU, MOJIEIbIO TEXHOJOTHYECKOro Mpolecca
u apyroe. CyTb 6JI0YHON CXEMbI COCTOUT B TOM, YTO OHA COZIEPIKUT CITUCOK OJIOKOB U CBS3H MEXKAY HUMH.
C ¢opmanbHON TOUKM 3peHHs] OJOK — 3TO 3JeMEHT ((PyHKLHs), KOTOpPBIM HMEET BXOJAbI, BBIXOABI U
QITOPUTM BBIYMCICHUA. VICXOAs M3 KOHLENIUU Cpebl MPOrpaMMHPOBAHUsA, OJIOK — 3TO KaJap 3HAUYCHUH,
ACCOIIMMPOBAHHBIA C 00BEKTOM (PyHKIMHM. BXOabI M BBIXOABI OJIOKOB HY)KHO COCTUHSTH JJISI TOTYYECHHUS
LEJIBHON OJIOYHOUN CXEMBI.

C nenpro HamonmHeHus: APl monb30BaTenbCKOro MpOrpaMMHUPOBAHHS MOJIB30BATETLCKUMU (YHKITUSIMU
CO3JIaHBl CIEAYIONINE CIECIHATN3UPOBAHHBIE MOAYJIH cTathdeckux (yHkiuii APl monb3oBaTenbckoro
pOTrPaMMHUPOBAHUS:

- bubmmoreka ¢pynkuuit coemectumoctu co SCADA Complex1: /Doc / F Lib Complex 1,
+ bubmmoreka cranmapTHeIXx MaTeMatnueckux Qynkiuii: /Doc / F Lib Math,
- bubnmnoreka ¢pynkuuii cuctemuoro API: /Doc / F Lib SYS.
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Puc. 6. O0uas cTpykTypa KOMIIOHEHTOB CpEbl IPOrpaMMHUPOBAHUS
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3. Jlornyecknii ypoBeHb 00padOTKHU JaAHHBIX

Bbimie MbI TOBOPHJIM O TOM, YTO THII MCTOYHHMKA JAHHBIX MOXKET KOJIOATBCS OT «CHIPOTO» JI0
KOMILIEKCHOro. [lox  «ChIppIM» MOApa3symMeBaeTcs HMCTOYHUK, KOTOPBIA IPENOCTABISIET  TOJBKO
3JIEMEHTapHble CUTHAIBI (1I€JI0€, BELIECTBEHHOE, JIOTMYECKOEe, CTpOKa, ...), npudéM otaenbHo. [lox
KOMIUIEKCHBIM TIOAPa3yMEBAETCSl UCTOUHUK, KOTOPBII I'PYNIUPYET CUTHANBI U B MapaMeTpe MOJCUCTEMBI
"COop naHHBIX" MpenocTaBisieT aTpUOYThl JONOJIHUTEIBHOTO HAa3HAYEHUS, MOKPHIBAIOIINE MPAKTHUECKU
BCE JMAarHOCTMYECKHE 3a/Jadyd, T.C. MapaMeTp SBISETCS 3aKOHYCHHBIM OOBEKTOM, HETPEOYIOUIM
JTOTIOJTHEHUS.

VYuuThiBas Takod pazdpoc, MOKET BO3HUKHYTh CHTYyallMs, KOTJa MHpOpMalLUu B OOBEKTE Mapamerpa
KOHTPOJUICPA UCTOYHHKA JAHHBIX HCAOCTATOYHO JIA OIIMCaHUA PCaIbHOI'O oonwekta TII B ICJIOM MU HYXCH
IPOM3BOJIHBI OOBEKT Oosiee BBICOKOTO YPOBHS aOCTpakuuu. PenreHumeM Takol CUTyallMH MOXXET OBITh
(dbopMHpOBaHUE JOMONHAIONMX MapaMETPOB, YTO SBISACTCS HEHATJSAHBIM M BHOCHT mIyTaHuiy. bonee
NPaBIIBHBIM PEIICHHEM SBIISICTCS] UCIIOJIb30BAHUE MPOCIONKH, TaK Ha3bIBAEMOT0 «JIOrHYecKoro ypoBH»,
BBIMOJIHAIONIETO0 (DYHKIMU THOKOro (popMUpOBaHMS MapaMeTpoB, KOHTEHHEPOB CHTHAJIOB, HEOOXOAUMOMN
CTPYKTYpPhI U BKJIFOUAIOILIEr0 NOCT-00paboTKYy.

@OyHkoHabHO «Jlornyeckuii ypoBeHb» npenHazHaueH Juisd npenocrasieHus B cucteme OpenSCADA
MeXaHU3Ma CBOOOJHOTO (HOPMUPOBAHHSA OOBEKTOB TAPaMETPOB, KOHTEHHEPOB CHTHAJIOB, HYKHOM

CTPYKTYPBHIL.

DKCITyaTalluOHHBIM Ha3HAueHHEM «JIOrMyecKkoro ypoBHsD) SIBISETCS:
- pacmmpenne cdepbr npumeHeHus: cucteMbl OpenSCADA 3a cuér yBenwdeHHs THOKOCTH
onucaHus 00BEKTOB apaMeTpoB nojicucreMsl "CO0p AaHHBIX";
+ COKpAI[EHHE 3aTpaT TPy/la Ha CO3/IaHUE CIIOKHBIX aBTOMATU3UPOBAHHBIX CUCTEM.

Konnenmus «Jlormueckoro ypoBHs» OCHOBaHa Ha IIabJIOHAX MapaMEeTpOB, AJS KOTOPBIX B MOJACHCTEME
"COop maHHBIX" MPeayCMOTPEH KOHTEWHep OnbanoTek mabdmoHoB (puc. 1). Kaxnas 6ubmmoreka cogep ut
mabJIOHBI TTapaMeTPOB, KOTOPBIE MOTYT HCIOJIB30BAThCA MOAYIsIMU moacucTembl "COop maHHBIX" s
peanu3aluy napaMmeTpoB Ha OcHOBe 11a0s0HOB. Moaymsamu cucteMbl OpenSCADA, koTopble HCHOIB3YIOT
mabJIOHBI B CBOCH paboTe, SIBIISTIOTCS:

+ LogicLev — Moaynb peanu3anuu Kiaccuueckoi KoHmenuuu "Jloruaeckoro ypoBHs'.

- Siemens — Moaynb cOopa JaHHBIX KOHTpoJiepoB ¢upmMbl Siemens cepun S7. B Buy BeICOKOH
rHOKOCTH W (DYHKUMOHAIBHOCTH KOHTPOJEPOB (PHUPMBI 3TOM Ccepud, KOTOpas IO3BOJISIET
(bopMHpOBaTh KOMIUIEKCHBIE THUITBI JAHHBIX PA3TUYHOM CTPYKTYpBI, BCE MapaMeTphbl 3TOTO MOIYISA
paboTarT Mo 1madIoHaM.

OOuwmii Mmexanusm pabotsl "Jlornueckoro ypoBHa" Ha npumepe moayist LogicLev n3o0paxén Ha puc. 7.
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Puc. 7. Mexanusm pabotsl "Jlorndeckoro ypoBHs" Ha mpumepe Moy Logiclev.

Hcxons u3 u3o0pakeHHs BUAHO, YTO IapaMeTpbl KOHTpOJUIepa JOTMYECKOI'O YPOBHS BBIIOJHSIOT
(GYHKIUIO OTpakKeHUs IpYrux napamerpos nojacucteMsl "COop naHHbIX" (Ha mpumepe napamerpos 1 u 4) u
POM3BOJIbHOE (POPMUPOBAHUE NTApaMETPOB HA OCHOBE IIAOJIOHOB 1, 2 U Ipyrux napaMeTpoB MOJCUCTEMBI
"COop manHbpIX" (Ha MpUMepe mapaMeTpoB 2, 3 u 5).

CTpyKTypa mapaMeTpoB ¢ IIa0JIOHOM B OCHOBE UMEET CTPYKTYPY, H300pakEHHYIO Ha puC. 8.

*

MapaMemp No2UYECKO20 YPOaHA

m :_Eo.a-d:uaj.-pa&un
1

[ bty I‘— Mapas. | o Crmn |
Arpuiyr | I IMapawm. 2 _:- Ceaak 2
= 1
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| ATRIEYT S [T e, 6 [
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Puc. 8. CtpykTypa napamerpos, ¢ ma0JI0HOM B OCHOBE.

Kak MOXHO BHIETh M3 CTPYKTYpBI, MMapaMeTp JIOTUYECKOTO YPOBHS COCTOMT M3 O0BEKTa (PYHKIUH,
aTpuOyTOB M KOH(pUryparuu madiaoHa. O0beKT GYHKIHHA 3TO IK3EMIUISP MCIOTHEHU QYHKIUH MabJIoHa
¢ HaOoOpoM BXOJOB/BBIXOJIOB M NPOrpaMMOM BBIYMCICHHMSA IIA0JOHA HA OJHOM M3  SI3BIKOB
MOJIb30BATEIBCKOTO  TIPOTPAMMHUPOBAHMsI, OOBIYHO OTO Java-moJOOHBIN SI3BIK  IOJIE30BATEIBCKOTO
nporpammupoBanus moayias DAQ.Javal.ikeCalc. Bnpouem ma6moH MoKeT ObITh BOOOIIE 6€3 IpoTrpaMMBbl,
NPEIOCTABISASE TOJNBKO CTPYKTYpPY NpOOpOca BXOIOB/BBIXOZOB. ATpHUOYTBHI B CTPYKTYpE H300paxkaroT
nepeveHb aTpuOYTOB PE3YJbTUPYIOIIErO IMapaMeTpa B COOTBETCTBHHM ¢ ImabioHoMm. Koudwurypamus B
CTPYKTYpE MPEJOCTABIISET KOH(DUTYPALIUIO CBOWCTB IIA0JIOHA M €T0 BHEIIHUX CBS3EH.

Jloruky paboThI JIOTHYECKOTI0 YPOBHS IIapaMETPOB MOKHO 3aIIUCATh CIEAYIOLIMM 00pa3oM:
- Ilapamerp cBsi3bIBaeTCsI ¢ IAOJOHOM U3 KOTOPOTO TMOJY4aeTcss CTPyKTypa arpuOyToB, B
COOTBETCTBHUHM C (pyHKLMEHN 111a0I0Ha.
« B MoMmeHT cBsi3bIBaHMS MapaMeTpa ¢ (pyHKIMEH BBINOJIHACTCS CBA3bIBAaHHE 00BEKTA 3K3EMILIIpa
¢byHKIMM mapamerpa ¢ GyHKIueH u3 mabdaoHa.
« Jlanee, B cOOTBETCTBUM C 1a0I0HOM (yHKIMH, GOpMHUpPYETCs CTpyKTypa cBszed. Mcxons u3
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CTPYKTYphl ~ CBsizeid  (opmupyercss ¢Gopma CBs3bIBaHHS TapamMeTpa H  I0Jb30BaTeIeM
YCTaHABIUBAIOTCS CBS3H.

- Ilpm gocryme x arpuOyraM MOJYdEHHOTO TapaMerpa MPOU3BOIUTCS MPOBEpPKa HA HATUYHE
npsiMOW cBsi3U. B ciydyae Hanmuyus MpsMON CBSI3U 3ampoC IEpPEeHANpaBisieTcss MO 3TOH CBS3U, B
MPOTHBHOM Cllydae 3HaueHne Oepércst u3 00beKTa dK3eMIUIIpa (QYHKIIMK apaMeTpa.

+ B atoT MOMeHT paboTaer BbhIuHMcIeHUE (QYHKIUHU II1a0JI0HA, IO 00BEKTY (DYHKIIMU MapaMeTpoB.
[Tpu >TOM, TIepe BEIYUCICHHEM MTPOU3BOIUTCS YTCHHE 3HAYCHHM IO CBS3SIM, A IMOCJIC BBIYMCICHUS
3aIUCh PE3YIBTATOB 110 STUM CBSI3SIM.

[ITab50H mapamMeTpoB B LEIOM MIPEIOCTABIISAET ClEAYIOIIEe:

+  CTPYKTYpY BXOJOB/BBIXOJI0B (YHKIIMH 11A0JIOHA;

+ TPU3HAKU KOH(QUIYpaluu U CBSI3bIBaHUS 11a0J0HA (KOHCTAHTA, CBA3b);

+ TpeABapUTEIbHBIC 3HAUCHHS KOH(QUTYPAIIUH TOCTOSIHHBIX U Ma0JI0HOB KOH(GUTYpAIH CBS3EH;

+ IPU3HAKU aTpuOyTOB pE3yJbTHPYIOLIETO MapaMeTpa JIOTHYECKOr0 YpOBHS THIIOB: HE aTpUOYT,
aTpUOYT € MOJHBIM JOCTYIIOM, aTPUOYT C JJOCTYIIOM TOJIBKO HA YTCHHE;

+ MEXaHM3M BBIYHCIEHUS BXOJOB/BBIXOJOB (YHKIUM [IAOJOHOB C UCIOJIb30BAaHUEM S3bIKA
10JIb30BaTeNbCKOro nporpammupoBanust OpenSCADA.

Ha puc. 9 npencraBieHo M300pakeHHE BKJIAJKH KOHPHUTypaly mabjoHa MMapamMeTpOB TOJCHUCTEMBI
"COop nmauHbIX" B BuAe TaOIHMIBI C KOH(UTypalueil BXOIOB/BBIXOJOB U TEKCTa MPOrpaMMBI
M0JIb30BATEIBCKOTO MPOTPAMMUPOBAHUS.

dalin  PefakTMpoBaHve Bun  Momolls
P = =
88000 =X &2 0 2
‘ e LLia6noH napamempa: CuzH. aHanoz. no epaHuyam
- @ Demo station
% Ba3bl JaHHbIx WafnoH | 10
{fs, BesonacHocTh
i} TpaHcnopTsl 1O:
& TpaHCnopTHBIE NpoToKOSI Id WA TN PeXvM | ATpUB OCTYN | 3HaMenve
B | COop AaHHbIx | : | | | | PUOYT | e | |
Modyns: 1 fn  iBxog BewecTeeH... Bxop  He atpuyT CBA3b MNapameTp|var
= bunuomeka watnownos, | | [T )
s7 2 |var NepemeHHan  BewecTeeH.. Bxog  MNonHeiil JocTyn KoHcTadTa O
& basoabie LWalnoHb! 3 |ed Enenmuars.. CTpoka Bxod  MONHbIA AOCTYN KOHCTaHTa
CHIH. JUCKPETHAS E
CHIH. aHanor. na rp 4 |min  HwkH paB.r.. BelwecTBeH.. Bxoa  MonHbId AocTyn KoHcTanTa O
Pacxol0MEpHEIA Y3 FBbIK MporpaMMbl; [JavaLikeCaIc.JavaScript |vl
BroK AMCKp . Napans Nporpamma:
| ApXVELI
@ CneumansHule varsiMult*(in+Add);
4 Monb3osaTenbeokye MHTEL iffvar=max) f_err="1:HapyleHue BEDXHEﬁ paﬁoqeﬁ TpaHnLbI",
@ YNpaBneHUe MogynAMA else if(var<min) f_err="2:HapylweHne HitkHeR pabodel rpaHulsl”;

@ Loop else iflaMax>aMin && var>aMax) f_err="3:HapylieHne BepxHel aBapuiiHoi rpaHuLb";

@ Loop SSL else ifjaMax=aMin && var<aMin) f_err="4:HapylweHWe HIWKHER aBapMAHOR rpanuUbI";

PLX8 else fiwMax>whin && var>wMax)  f_err="5HapyleHWe BEpXHER NpeynpeauTENbHOR rpaHULb",
else fwMax=wMin && var<wiin) f_err="6'HapylweHWe HIKHER NPeyNpeiUTENLHOA rpaHULbI";
else f_err="0",
< <]

Iz an

Hlroman

Puc. 9. Bknaaka konpurypauuu madiaoHa napaMmerpos nojacuctemsl "COop gaHHBIX".
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ITorem  Bxoma/Bbixoma  mabjioHa  MapaMmeTrpa  MNPEAYCMOTpPEHBl  CIEAyIOUIMEe  CBOMWCTBA
CHELHANTN3UPOBAHHOTO HAa3HAUCHUS: «ATpUOYT», «JlocTym» u «3HaYeHue.

CBOMCTBO «ATpUOYT» BBICTYIIAET MPU3HAKOM OTPAKECHHSI BX0/1a/BBIX0/1a MA0JIOHA HA PE3YTbTUPYIOIIHUIA
aTpulbyT napamerpa. [IpeaycMOTpeHsbI CaeIyrore BapuaHThl TOrO CBOICTBA:
*  He ampubym — BXOJ/BbIX0J (PYHKIINH IIAOJIOHA HE OTPaKaeTcs Ha aTpuoyT;
+  MOJbKO YmeHue — BXOJ/BbIX0OJ] (DYHKIIUH Ia0J0HA OTpa)kaeTcs Ha aTpUOYT € TOCTYTIIOM TOJIBKO
Ha YTEHHUE;
* NOMHBIL O00CmMyn — BXOJ/BBIXOJ (PYHKIIMK I1a0JOHA OTpaKaeTcs Ha aTpuOyT C IOJTHBIM
JOCTYTIOM.

CpoiictBO «JlocTym» BBICTYNMaeT NPHU3HAKOM, YKa3bIBAIOIIMM Ha MCIOJb30BAaHUE BXOa/BhIXOJa
dbyHKIMM Mma0I0Ha B pe3yNbTUpYIoIel KoHGUTrypauuu mabioHa Ha JIOTHYecKoM ypoBHe. [IperycMoTpeHbl
CIEYIOIE BAPUAHTHI 3TOTO CBOMCTBA:

«  KOHCmMaHma — JOCTYIICH ]ISl YCTAHOBKH TOJIBKO Ha YpOBHE KOH(UTYpaIliy madioHa mapameTpa
B BHUJIC TOCTOSTHHOM;

«  nyOauYHas KoHcmanma — JOCTYNEH JUIsl YCTAaHOBKHU HA YPOBHE TIapaMeTpa JIOTHYECKOTO YPOBHS
B pazzene KoHpuUrypauuu mabiaoHa B BUIE MOCTOSHHOM;

« (Ceia3v — JOCTYNEH JUisl YCTAaHOBKM Ha ypOBHE IMapaMeTpa JIOTHYECKOTO YpPOBHS B pasfele
KoH(purypamuu mabdaoHa B BUIE CBS3H.

[Tone «3HayeHue» OMNKMCHIBACT IMPEIyCTAHOBICHHOE 3HAUEHHE JUISI TOCTOSHHBIX W  IIa0JIOH
KOHpUrypauuu BHemHuX cBsa3ed. [1la0noH koHuUrypanuu BHEIIHMX CBSI3€H MCIOIB3YyeTCs B ILEIAX
ONMCAaHUs MEXaHW3Ma TPYNIHUPOBKM M aBTOMATHMUECKOIO pacHpelesIeHHs BHEUIHMX cBszed. CTpykTypa
nrabjaoHa KOH(UrypalMy BHEUIHMX CBsi3ed coenu@uuHa JUIs KaXAoro MoAyis mnoxacuctembl «COop
JAHHBIX», KOTOPBIA HCIOJNB3YeT MEXaHW3M IIabloHOB. B ciydae ¢ MoJyneM JIOTUYECKOTO YPOBHS
pacripesielieHie TPOU3BOJMTCSA HAJ BHEUIHUMH aTpUOyTaMu MapaMeTpoB C MAOIOHOM KOH(UTypaIuu
BHemHell cBa3u Bupa: <Ilapamerp>|<arpubyr>. I'me «Ilapamerp» wucnomb3yercs uisi 0O0bEeIUHEHUS
napaMeTpoB U IOMEUIeHHss Ha (opMy KOH(DUTypaluuu, a aTrpuOyT JUIsl acCOIMATUBHOTO CBSI3bIBAHUS
aTpuOyTOB NPU HA3HAYEHHUH MapameTpa.

B kadecTBe mpumepa ucnoib30BaHus 1m1abioHa Ha puc.10 npuBeaéM n3o0pakeHHs mapameTpa MOIYIs
normyeckoro ypoBHs "F3". Ha pwmc.10 mpencraBnena Bkinanka "Kondwurypamms mrabmona" uis
KOH(pUrypanuu, BKJIIOYass CBs3bIBaHMe, IaOnoHa napamerpa. Ha puc.ll mpenacraBieHa BKiajaka
"ATpulyTsl" ¢ IepedHeM aTpruOyTOB M UX 3HAYCHUH, CO3JJAHHBIX TTOCPECTBOM IA0JIOHA.
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-+ QT OpenSCADA KOH(MIYpaTop =

Qaiin  PefakTupoBaHue Bun  Nomollks

880002 Ll 200 20

4L =l Mapamemp: F3
Bl Modyns:
TpaHCNopTER NCTOYHWKD MapameTp | ATpuByTel | Apxusauua | KoHdurypauws wabnoHa L
ModBus KNMeHT
DCON Kn1eHT MoK33bIBaTh TONBKD aTPMEY TR [
SMMP knueHT MapameTphbl
- BROtHBIN BENACMTENS MapameTp: |BlockCalc Anastito2nade F3 |
R CHop fjaHHblY cKMcTe
B

TarM4eckni ypoBEHE [oGaBka Ko BXoLy: D
= 3KCNEpUMEHTANbHLIA _

Fa

T PP1

T_PP3

T_PP5

P_PP1

P_PP3

P_PP5 @

[ e

Jromen
frorar]

Puc. 10. Bknanka "Kongurypamus mabiaona" napamerpa "F3" Moaysist 10rHueckoro ypoBHsL.

-+ QT OpenSCADA KoHtgUrypaTop

@aiin  PefakTWpoBaHue Bug MNamolls

880000 L1l 200 28

VMR =] Mapamemp: F3
£ Modyns:
TPaHCMOPTEP MCTOMHWKD NapameTp | ATPMOYTH | ApxvBauusa | KoHgurypauus watnoa |
ModBus knueHT b
DCON KnueHT ID: F3
SNMP KMenT M [FS ]
BNOYHBIA BEMUCIUTENL _
W CBop AaHHbIX cUCTEN Onucanme:
1 NorMdeckuit yposeHs Pacxop F3
Bl 3KCMEpUMEHTANBHbI
=
F4
T PP1
LEE: OwwBka: 6:HapyweHne HIKHE NpeaynpeanTensHO rpaHiLb
P PP1 MepemeHHas: [33.1656
P_PP3 EfeHMLA M3MEPEHUS. | TA
P PPS

JakpbiTue KWE HwH. pab. rpaHnya: D

P3 BepxH. pab. rpaHuya:

Efl HiH. aBapuitHas rpaHuLa;
YaenyueTa 1 BepxH. aBapnitHan rpaHnLa; _

;IT05[]3 HWH. NpeaynpeauTenbHan rpaHuya;
Ep§S1KLU? @ BepxH. NPeAyNpeauTeNbHan (paHMua: (B0

— e

O D

Flraman)
—————————

Puc. 11. Bxnanka "AtpuOyter" nmapamerpa "F3" MomyIist TOTHYECKOTO YPOBHS.
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4. Pe3epBupoBaHUe MCTOYHUKOB JAHHBIX

PesepBupoBaHne BoOOIE U UCTOUHUKOB JAHHBIX B YACTHOCTH CIIY)KUT JJIsl TOBBIIIEHUS OOIIETO YPOBHS
OTKa30yCTOMYMBOCTH pEIICHUs MyTEM BKIIOYEHUS IyOIHpYIOIIMX Y3JI0B B COBMECTHYIO paboTy ¢
OCHOBHBIM y37IoM. B ciiyuyae cOosi OCHOBHOTO y3ia MPOUCXOMUT MOAXBAaT (YHKUHMH OCHOBHOIO Y3Ia
pe3epBHBIM. YacTo cxema pe3epBHPOBAHUS MOKET padOTaTh M B PEKUME paclpeAeSICHUsS Harpy3Ku MEXITy
COBMECTHO pabOTarOIUMH 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. 'opuzoHTanbHOE U BEPTUKAIBLHOE PE3EPBUPOBAHMUE.

B cayuae ¢ moacucremoit «Coop mannbeix» cuctembl OpenSCADA pesepBupoBaHue JaHHBIX (puc.12)
BBITIOJHAET PYHKIIUU:

+ PesepBupoBanue mexaHusma cOopa gaHHbIX. OObIYHO 3Ta (DYyHKIMS peanusyercss 6e3 ocoObIX
MEXaHM3MOB IYyTEM IPOCTOr0 3alyCKa MapajUlebHBIX PpPE3EPBHBIX CTaHIMM € OJMHAKOBOM
KoH(pUrypauuein u padoraromux He3aBucumMo. OHAKO B Cilyyae BBINOJHEHMs CTaHIMEH (QyHKIMU
IIVIK Takoe mnoBeAeHHE HENONYCTMMO IO IPUYMHE OJHOBPEMEHHOH BBIJAUYM YIPABISIOLIUX
BO3JIEUCTBUM M OTCYTCTBUSI CHHXPOHU3AIMHU JAHHBIX BBIYMCIIATEIEH.
- KomMmeHncanus norepu JaHHBIX Ha BpeMs IIPOCTOS y3/1a 3a CUET apXHMBa PE3EPBHOIO y3Ia.
[IpenycMoTpeHsl ABa MexaHHW3Ma KomreHcanuu. [IepBblii U OCHOBHONM MEXAHHM3M OCYILECTBIIIET
3arpy3Ky y4YacTKOB apXWMBa W3 PE3E€PBHOM CTaHIMM B MOMEHT 3allycKa CTAaHLUU B LEJIOM WIH
OTJIETbHBIX KOHTpOJUIepoB mnojacuctemMbl "DAQ". YuacTtok apxuBa 3ampalinBaeTcs ¢ MOMEHTa
MOCJEeIHEM 3amKMcH B JIOKAIBHOM apXHMBE M IO TeKyllee Bpems. [yOuHa 3ampoca mpu 3TOM
OTpaHUYMBACTCS YKa3aHUEM IPEJeNIbHOTO BpPEMEHH B KOH(Urypaluu pe3epBHpoBaHus. BTopoii,
JOTIOJIHSAIOIINNA MEXaHU3M, OCYIIECTBJISET 3allOJIHEHUE JIbIp B apXUBE B MOMEHT (PaKTUUYECKOTO
3aIrpoca MoJb30BaTeNsd K 3TUM JaHHBIM. Takol MOAXO0X C OJHOM CTOPOHBI MO3BOJISET OCYLIECTBUTH
MPOTHO3UPYEMYIO 10 BPEMEHU CHUHXPOHH3AIHMIO MPU CTapTe, a C JIPYrol CTOPOHBI (PaKTUUECKH
UCKJIFOYAeT IMOTEPI0 JaHHBIX NPHU YCIOBMM PabOTHl XOTs Obl OAHOM CTaHLMU B TEUYEHUE BCErO
pabouero BpeMeHH.
« Pacmpenenenunie Harpy3ku mno cOopy JHaHHBIX Mexay y3iaamu. [Ipu co3gaHuMu  CIIOKHBIX
pacnpenesIEHHBIX CUCTEM MOXKET O0Ka3aTbCs Ba)KHBIM BOIPOC MPOTHO3MPOBAHMS M ONTHUMM3ALMH
oOuieil Mmpou3BOAUTENBHOCTH cHUCTeMbl. C y4yéTOM TakuX 3a/lad MEXaHU3M pe3epBUPOBAHUS
IpegycMaTpuBaeT MCIOJHEHHE 3ajady cOOpa JaHHBIX OTIENIbHBIX HCTOYHUKOB (KOHTPOJUIEPOB
OpenSCADA) Tonbko Ha onHOHM craHuuu. IIpu 3TOM 3ajauM OCTANBHBIX CTaHLMM MEPEXOAAT B
pEKUM CHUHXPOHHU3AIlMM JAaHHBIX C HWCHOJHAIOUIEH cTaHuue. B ciyudae mnotepu CBs3u C
UCTIOJHAIOLIEH CTaHIMeN 3aIycKaeTcsl 3ajaya JIOKaIbHOro cbopa naHHbIX. [IpenycmoTpena takxke
BO3MO>KHOCTh ONTUMAJIBHOTO PAcIpe/ie]ieHHe Harpy3KU HUCIIOJIHEHUS 3ajjad cOopa JaHHBIX TPYIIIBI
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KOHTPOJUIEPOB MEXy CTAaHIIUSIMHU.
«  OnTuMmu3anus Harpy3Kyd Ha BHEIIHME UCTOYHHMKHU JaHHBIX 3a CUET 3arpoca JAHHBIX y BHEIIHETO
WCTOYHHMKA TOJBKO OJHUM Yy3JIOM. B TmpakTHKe dYacTO BCTPEYAIOTCS BBICOKOHATPYKEHHBIE
WCTOYHUKHU JAaHHBIX WM MHTEPQEICHl TOCTyNna K MCTOUYHWUKAM MAHHBIX, JJS KOTOPBIX Aaxke cOop
JAHHBIX OJTHOM CTAHIIMEH MOXKET OBITh MPOOJIEMON M MOTPEOYET CHUKCHHSI TIEPHOAMIHOCTH cOOpa,
T.e. KauecTBa JaHHBIX. MeXaHU3M pE3epBUPOBAHUS, KPOME paCHpENeNCHUsT Harpy3kH MEexIy
CTaHIUSIMU TI0 ONMKMCAHHOMN BBIIIE CXEME MO3BOJISIET CHAThH JIONOJHUTEIbHYIO HArPY3Ky Ha UCTOYHUK
JAHHBIX U €ro UHTEeP(ENChl, TEM CaMbIM ITOBBICUB KA4€CTBO JIAHHBIX.

+ IlpenoTBpailieHre HEKOTOPOTO OTIAMYMS JAHHBIX HAa Pa3HbBIX y3/1aX, CBA3aHHOE C HECOBIA/IEHUEM
MOMEHTOB BpPEMEHHU IIPH HE3aBHCHUMOM cOOpE MaHHBIX OTACIBHBIMH Y3JaMU MYTEM TOJTYyUCHHS
JAHHBIX Yy CTaHUMU C AaKTUBHBIM KOHTpoOJUIepoM. B cuctemax BBICOKOM OTYETHOCTH C
pe3epBUPOBAHUEM JIOIKHO OBITh UCKJIIOYEHO WJIM CBEICHO K MUHUMYMY PacXO0’KJICHUE B JIAHHBIX Ha
pPa3HBIX CTAHIMSIX, YTO TOJpa3yMEBaeT pealbHBIA COOp JAaHHBIX OJHOM CTaHIHUEH U
CUHXPOHU3ALMIO C ’TUMU JAaHHBIMH OCTaJIbHBIX CTAHLIUU.

Hactpoiika pesepBUpoBaHWsS HAuMHACTCA C JOOABJICHUS PE3EPBHBIX CTAHIIMN B CIIHCOK CHCTEMHBIX
cranuuii OpenSCADA na Bkinanke "Iloncucrema" moacucrems! "Tpancmoptel" (puc.13). Jlanee Bcst
KOH(HTypamus pe3epBUPOBAaHUs TNPOU3BOAMTCS BO Bkiaake '"PesepBupoBanme" moncucremsr "CoOop
naHHbIX" (puc.14).

#a G

QT Configurator of OpenSCADA: Station 1

dalin  PegakTvpoeadwe  Bug  Momows QT Starter
200 28

||-'1MFI
=} Station 1 g Modcucmema: TpaHcopmsl

";l Biaskl aHHbI:

Il BesonacHocTb MogcHcTema l Mogynu | Momougs ]

5 ¥ TpaHcrnopTel

let TPEHCMOPTHEIE MPOTOKONE! CHCTEMHBIE BHEWHWE XOCTHL W]

/| CBop akHeix MEpEYEHE EHEWHWX XOCTOE!

| Apxes

@ CneupansHele Icl | Mma | TpaHcnopT | Appec Mone30EaTeND | Mapons |

| MonesoeaTenbckMe MHTERE

@ v 1|st2 |Station 2  CokeTsl TCPlocalhost: 10011 root ik
NPagnNeHWe Moy namu

fomar

Puc. 13. Bknagka "[loncucrema" noacuctemsl "TpancnopTsr".

C6op gaHHbix B OpenSCADA. 112



0 QT Configurator of OpenSCADA: Station 1

o

®alin  PegakTwpoBaHve  Bug  MNomowe  QTStarter

88000 == 200 @208

|L1Mﬂ

Bl Station 1 M Modcucmema: COop daHHBIX
"".-l Basbl aHHbIK

lﬁf; BesonacHoCTs PesepBMpoBaHME | BubnvoTer wabnodos | Mogyna | Mowouwp |
3 TpaHcnopTel B
ey TpaHCcnopTHEIE NPOTOKONE Cratyc: Bpema oGpaGornm 7.173 mc.
= B Coop panHbix
LLinios uCTouHIKOE Ak Mepnag 3a0a4n PE3EpEHPOBaHIA (C): _
MaodBus
DCOM knMeHT WHTEREaN BPpEMEHH BOCCTAHOBNEHUA COBGMHEHKA (C): _n

SNIP wnenT MMyBWHE BREMEHW BOCCTAHOBE NEHWA BEHHbLIX (YaCoB ) _
ERoYHEIN BEIMMCAMTES Y P A
E CBop aHHkL cue CTaHLM:

3ByKoBan KapTa "

IoMeCKWA YPOBEH In Knaa |}KMB | YpoBeHs | CYHETYUKE | Jany weH |
BoMHcnATeN: Ha java stz Station2 | w2 4 System AutoDA (+);

Chop faHHeIx Siemens

Diamond nnatel cBopa
Butnuomexa wabnoKos:
| ApxnEebl
Bl {3 CregpansHsle
[ | MonesopaTenboive MHTER
6‘ YNpasneHde Mogynamu9

H-H

[I'Iepexop, K KOHCDM MY PELWA NEPEYHA YAANEHHEIX CTaHLWA ]

KoHTponneps!:
I KeHTponnep Wnaa |3EI‘I'§l'llI,EH | PesepBvpoBEaHie | 2nNoYTEHWE McnnnHer—l ¥ anEHHEIR |
System. AutoDA | AKTHEHEIE ASHHEIE % J ACUMMETPUYHDE | <BblcoKkMi ypoBeHs= x {f

g (D]
[ )

KD

#foman

Puc. 14. Bxnaaka "Pe3zepBupoBanue" nojacuctemsl "COop naHHBIX".

3amaga OOCIy)XMBaHHMS MEXaHWU3Ma pPE3CPBHPOBAHMS 3allyCKaeTcss BCErJa M HCIOJNHAETCA C
MEPUOIMYHOCTHIO, YCTAHOBJIEHHOW B COOTBETCTBYIONIEM KOH(pHTypamroHHOM Tojie. PeanbHast pabora mo
OCYIIIECTBIICHUIO PE3ePBUPOBAHUS OCYIIECTBISETCS MPU HATMUYUU XOTSI Obl OJHOW pE3epBHOI CTaHIMH B
CIIHCKE CTAHIMHM U MPEIOIaraer:

+ KouTpons 3a coeauHeHneM ¢ BHENIHMMH CTaHIUSIMH. B mpoliecce KOHTPOJS OCYIIECTBIISIOTCS
3ampochl K yAan€HHBIM CTAaHIMSIM 32 OOHOBJICHHEM WHGOpPMAIMUM O HHUX M TMPOBEpPKE CBs3U. B
cllyuae TOTEpPH CBS3M CO CTaHIMEHl MOBTOpP MOAKIIOUEHHS K HEM OCYIIeCTBIsSETCS uepe3
MPOMEXYTOK BPEMEHH, VYKa3aHHbIH B KOHPUTYpAallUOHHOM TIOJIe HWHTEpBalla BpPEMEHH
BOCCTAaHOBJIEHUsI coequHeHus. B mone "JKup" cranium orobpaxkaercs TeKyllee CoCTOsIHUE CcBsi3u. B
nosie "Cu€ryuk" mpeacTaBlIeHO KOJUYECTBO 3aMPOCOB, OCYIIECTBIEHHBIX K yIaJE€HHOW CTaHIUH,
WJIU K€ BpPEMsl, OCTaBIlIeeCs JUIsl OCYIECTBIICHUS CIAEAYIOMIEH MONMBITKH COSTUHEHHUS C TOTEPSHHOMN
craHuuu. B mone "3amymeH" npuBOAUTCSA IEpEeYEHb AKTUBHBIX KOHTPOJUIEPOB Ha YHAJIEHHOMU
CTaHIUU C IPU3HAKOM JIOKAJIbHOTO UCTIOJHEHHUS.

+ JlokanpHOE TIUTaHWpPOBAaHWE  WCIOJHEHUS  KOHTPOUIEpOB B  pesepBe. [lmanupoBanume
OCYUIECTBJISIETCS. B COOTBETCTBUM C YPOBHSAMHM CTaHLUMA W NPEANOYTCHUSIMU HCHOJHEHUS
KOHTPOJIJIEPOB.

- Bb30B (yHKIMM CHHXpPOHM3ALMM JAHHBIX [AJS JIOKAJbHBIX KOHTPOJIJIEPOB, pabOTaIONUX B
peXuMe CHHXPOHHM3AIMU JaHHBIX W3 BHENIHMX CTaHIMA. B mpolecce BbI30Ba OCYIIECTBISETCS
MOATOTOBKA 3ampoca K JaHHBIM YAAJEHHOM CTaHIMM [UIsl [apamMeTpoB B KOHTPOJUIEpE H
OTTAJIKMBAsCh OT BPEMEHM Npouuioro 3ampoca. [lo 3ampocy BO3BpallalOTCsS TOJBKO 3HAUYECHHS
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MOI[I/I(I)I/II_[I/IpOBaHHBIX anI/I6YTOB 1 10CJI€A0BAaTCIIbHOCTD 3HAUYCHUH U3 apxyBa B CiIyda€ IIOTCpHU
HECKOJIbKMX IIMKJIOB 3HAYCHMUIA.

Jlns  KOHTpons 3a BpeMeHeM, 3aTpauye€HHBIM Ha BBHINOJHEHHUE IMKJIA 3aJaud  OOCTY)KUBaHUS
pe3epBUPOBaHUS, MIPEIYCMOTPEHO ToJie cTartyca. [Ipu mpubnnkeHnn peanbHOro BPEMEHU BBIMIOJIHEHHS K
UKy 3aJa4i OOCITYKUBAaHUS PE3EPBUPOBAHUS PEKOMEHJIYETCS YBEIUYUTh MEPUOIUYHOCTh HCTIOTHEHUS
3TOU 3agauu!

Jus xoutposuiepa noacuctemsl "COOp AaHHBIX" TMPEIyCMOTPEHBI PEKUMBI ACUMMETPHYHOTO H
CUMMETPUYHOTO PEe3epBUPOBAHUA. ACHUMMETPHUYHOE pE3epBUpPOBaHHE pabOTaeT ¢ TOW KOH(Urypauuen
KOHTpOJIepa yHAaN€HHOM CTaHIMU, Kakas eCTb W He mbITaercs e€ 0000marb. CUMMETPUUYHBIA peXUM
MOJIpa3yMeBaeT CHUHXPOHHU3ALUI0 KOH(QUIypallMu KOHTPOJUIEPOB CTAaHUUN C KOH(Urypanuedl CTaHLUU
HAUBBICILIETO YPOBHS, a Tak)Ke MpEAroaraeT BHECEHHE U3MEHEHUI B KOH(MUTYpAIHIO BCEX KOHTPOIIEPOB
CTaHIMU MPU U3MEHEHUH €€ Ha OJHOM U3 CTaHIMil. Ha maHHBI MOMEHT 3TOT PEXXHUM HE peaau30oBaH!
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Moayas nmoacucreMbl “ApxuBbl” <FSArch>

Mooyn:  FSArch
HUwma: ApxuBatop Ha (HailIoBYIO CUCTEMY

Tun: Apxus

Hcmouynuk: arh_ FSArch.so

Bepcusa: 1.3.2

Aemop: Poman CaBoueHko

Monyne apxusa. [Ipenocrapnser GyHKIIMM apXUBUPOBAHUS COOOIIEHUI U 3HAUYEHUI Ha
¢aitnoByro cucremy.

Jluyensus: GPL

Onucanue:

Monynp mnpenHazHaueH s apXUBHpOBaHUS cooOmeHuil u 3HayeHuid cucreMbl OpenSCADA nHa
(halIoByIO CUCTEMY.

Jlrobass SCADA cucrema mnpeaocTaBiseT BO3MOXHOCTb apXUBUPOBaHMS COOpaHHBIX [aHHBIX, T.C.
(dbopMUpOBaHKE UCTOPUU U3MEHEHUs (IMHAMUKH) MPOIECCOB. APXUBBI YCIOBHO MOKHO pa3fesiuTh Ha JBa
THUIA: apXUBBI COOOLIEHUI U apXUBbI 3HAYCHUH.

OCOOECHHOCTBIO apXMBOB COOOIEHHH SBISIETCS TO, YTO APXMBHPYIOTCS, TAK HA3bIBAEMbIC, COOBITHSL.
XapakTepHbIM MPU3HAKOM COOBITHS SIBISIETCS €r0 BPEeMS BO3HHKHOBEHHS. APXHBBI COOOIIEHHH OOBIYHO
UCTIONIB3YIOTCS Uil apXMBHPOBAHUS COOOLIEHMH B CUCTEME, T.e. BEJCHHE JIOTOB M TNPOTOKOJIOB. B
3aBUCHUMOCTH OT HCTOYHHMKA COOOIIEHHUSI MOTYT KJIACCHU(PUIMPOBATHCS [0 Pa3IMYHBIM KPUTEPHUSM.
Hampumep, 3T0 MOryT OBITH NPOTOKOJBI aBAPHHHBIX CUTyalWi, MPOTOKOJBI JAEHCTBUII ONEpaTopos,
IIPOTOKOJIBI COOEB CBSI3U U JIp.

OCOOCHHOCTBIO apXWBOB 3HAYCHUW SBISACTCS WX MEPHOJUYHOCTh, ONpeaesieMas IMPOMEKYTKOM
BpeMeHI/I Mexc,uy I[BYMSI CMCKHBIMH 3HAUCHHUAMMU. ApXI/IBLI 3H3‘-I€HPII>1 HpI/IMeHHIOTCSI JUUIA apXI/IBI/IpOBaHI/ISI
VCTOPHUH HENPEPBIBHBIX IporeccoB. [IockombKy npornecc HENmpephIBHBIN, TO U apXUBUPOBATh €0 MOYKHO
TOJIBKO IyTEM BBEACHUS MOHATUS KBAHTOBAHMS BPEMEHHU OIPOCA, IOCKOJIbKY MHAYE MbI MIOJIy4aeM apXUBBI
OECKOHEYHBIX pa3MepoB BBHUAY HENPEPHIBHOCTH CaMOM MpHpoabl mporecca. Kpome 3Toro, mpakTuyecku
MBI MOKEM TIOJIy4aTh 3HAUYCHHS C MEPUOJIOM OTpaHMYEHHBIM CaMHMHM MCTOYHHMKAMU JaHHBIX. Hampumep,
JOBOJIBHO KQUCCTBCHHBIC UICTOYHHUKHU NJaHHBIX, B HpOMbIH_UIeHHOCTI/I, pCI[KO ITIO3BOJIAKOT HOJIyT-IaTL JAHHBIC C
gactororr Oonee 1kl UM 310 6e3 yu€ra camMux [aTYMKOB, HMEIONMIMX €II€ MEHee KauyeCTBCHHBIC
XapaKTePUCTUKHU.

Hns Benenust apxuBoB B cucreme OpenSCADA mnpenycMoTpeHa mnojicucreMa «ApxuBbl». JlaHHas
HOJICHCTEMa, B COOTBETCTBUU C TUIIAMM apXUBOB, COCTOMT U3 JABYX 4acTel: apXMB COOOILEHHH U apXUBBI
3HadeHuil. [loxcucrema B 1estom sABIISIETCSI MOAYJIBHOM, YTO IO3BOJIAET CO3/1aBaTh apXUBbI, OCHOBAHHBIC HA
pasinyHON npupoAe M crnocodax XpaHEHHs JaHHbIX. JlaHHBI MOIynb NPEAOCTABISET MEXaHU3M
apXMBHPOBaHUS Ha (PaliIOBYIO CUCTEMY Kak JJIsl IOTOKA COOOLICHUH, TaK U JJIs TOTOKA 3HAUYCHUH.
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1. ApxuBaTop coo0ImeHuH

ApxuBBl COOOIIEHUN (OPMUPYIOTCS apXHUBATOpaMU. ApPXHUBATOPOB MOKET OBITh MHOXKECTBO C
WHMBUIYAIBHBIMU HACTPOWKAMHM, TIO3BOJIIOIIMMHU Pa3lIesITh apXUBHPOBAHHE pPa3IMYHBIX KJIACCOB
COOOILLIECHUN.

ApXuBaTOp COOOIIECHHIA STOTO MOIYJIS MTO3BOJISIET XPAaHUTh JaHHbIE KaK B (aiiiax ¢opmara si3pika XML,
Tak ¥ B (hopMare IIOCKOTO TeKcTa. SI3bik pasmerkn XML siBisieTcst craHAapTHBIM (hOpMaTOM, KOTOPBIH ¢
JETKOCThIO MOHUMAIOT MHOTHE CTOPOHHME HpuiokeHus. OIHAKO OTKpbITHE U pa3dop (aiiaoB B TakoM
dbopmare TpeOyeT 3HAUUTENBHBIX pecypcoB. C mpyroil CTopoHbl, ¢GopMar IJIOCKOTO TEKCTa TpeOyeT
3HAUUTEJILHO MEHBILE PECYpCOB, XOTA M HE SBJISIETCS YHU(DUUIUPOBAHHBIM, a TaKke TpeOyeT 3HaHUS €ro
CTPYKTYpHBI 117151 pazbopa.

B mobom cinydae monmepxuBaioTcs oba (opMara U MOIb30BaTENlb MOXKET BbIOpaTh 000N U3 HUX, B
COOTBETCTBUU CO CBOMMH TPEOOBAHUSMHU.

daiinpl apXMBOB UMEHYIOTCS apXUBATOPaMHU, UCXO/ISl U3 IaThI IEPBOTO cOOOIIeHUs B apxuBe. Hanmpumep
tak: <2006-06-21 17:11:04.msg>.

@aiipl apXMBOB MOTYT OTpPaHUYMBATHCA IO pasMmepy W BpemeHH. [locne mnpeBbIlIEHUS JTUMHUTA
co3maércs HOBBIM (paitn. MakcumanbHOE KONWYECTBO (DaiiioB B AMPEKTOPUU apXHUBATOpa TAKKE MOKET
ObITh orpanmyeHo. Ilocie TpeBBINICHHWS JMMUTAa Ha KOIWYECTBO (aiioB, crapble (aiiapl HAYHYT
yaansTbes!

C nenpl0 ONTUMM3ALMKM MCIIOJIB30BAHMUS JUCKOBOIO IIPOCTPAHCTBA APXUBATOPbl IOAJIEPKUBAIOT
VIIaKOBKY CTapblX apXWBOB YIMAKOBIIMKOM gZip. YIAaKOBKa IMPOWU3BOIUTCS IOCIE MPOAOHKUTEIHHOIO
HEHUCIIOJIb30BAaHUs ApXUBA.

[Ipu ucnonwpzoBaHuM apxuBoB B (opmare si3pika XML cooTBeTcTByOmME (Qailsibl 3arpyKaroTcs
uenukoM! Jlig BBITPY3KHM HEUCHOJB3YEMBIX NPOAODKUTENBHOE BPEMS apXUBOB IPHUMEHSETCS TallMayT
JIOCTYIIA K apXUBY, I10CJIE IIPEBBILIECHHS KOTOPOT'0 apXUB BBITPYXKAETCS U3 MAMSATH, a 3aTEM U IIAKyeTCs.

MojyseM TNpeIOCTaBISIOTCS JOMOJIHUTEIBHBIE MapaMeTphl HACTPOWKH TIpoIlecca apXUBUPOBAHUS
(puc.1).

| CGop gaHHbIx
| Apxueb
= Modynk:
—I- ¥ ApxueaTop Ha
-1 Apxusamop coof
MNetRequsts

StatErrors

+ Apxusamop 3Haq
+- 5 ApxueaTop Ha B)

+ - Apxus IHaveHUO.!

+ l_) CreunansHele
+ [l MonesoeaTensckie MHTH
€y ¥YnpaeneHwe moaynamu
+- @ Loop

+ (@) Loop SSL

R — 0

@ QT OpenSCADA KoHturypatop E]@E]
Pann PegaxTwpoeadwe Bug [Momows
& i = - -
8 000 =X LWkl [200 @8
WMmn =
Apxusamop coobuieHuli: Test
i {®) Demo station
+ 'ﬁ Basbl gaHHbIx ApxueaTop l Coobwenns l
+ ljl'; Be30nNacHoCTh O Test ﬂ
+- 3 TpaHcnopTel
+ (@ TpaHCNopTHLIE NpoToKkD Wima: |T‘35t
+ Onucatmne:

Apgpec: |AF{CHIVES!MESSFI’EST.|’

YpoeeHs cooBwenwia: 0 3:

Katuropum coobwednia: |‘
3anyckaTb: [V

[ononHUTENEHEIE onuMin
XML apxueHsie chamne: [

MakcumansHbIn pasmep danna apxuvea (KB):

Pazmep dhanna (gHen): |30
TaAMayT ynakoekd pannoe (MuH): |10

Meprog NpoEEpEA ApXMBOE (MWH): |60

1024

MakcumanesHoe konuuecTeo dannoe: |30 3:

MpoOBEpUTE AWPEKTOPKI0 BPXMEATOPA CEAYAC |

* lroman

Puc.1. JlononHutenbHble MapaMeTpbl HACTPOMKH MpoLecca apXuBUpoBaHUs coodeHnidt Mmoayist FSArch
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B uucio 3Tux napameTpoB BXOIAT:
B 4ncno 3tux napameTpoB BXOZAT:
- Bribopa XML-dpopmaTa apxuBHBIX (ailsios.
+  MakcumanbHbli pazmep oHOro ¢aita apxusa.
«  MaxkcumanbHOE KOJIMYECTBO aPXUBHBIX (DalijIoB.
+ Orpanuuenue pa3mepa (aiina apxuBa 10 BpEMEHH.
- TaiimayT ynakoBku (aiijioB apxuBa.
« IlepmoguuHOCTh MNpPOBEpKH (ailIoB apXMBATOPOM Ha MpeIMET IIOMCKAa HOBBIX apXHMBOB U
yIaJIEHHUE CTaphbIX.
- Komanna HeMemneHHOW NPOBEPKH IJUPEKTOPHUM apxXxuBaTopa. MOXKET HCIOJIB30BaThCA IIPU
pa3MelleHHs B JUPEKTOPUH apXuBaTopa (haiioB apXUBOB U3 IPYTroil CTaHIIMH.

1.1. ®opmart ¢aiisioB apxusBa cooOmEeHni

B Tabnuie HIKe MpUBEIEH CUHTAKCUC (ailyia apxuBa, nocTpoeHHoro Ha XML-s3bike:

Ter Onucanue ATpuOyTHI Copepxur

Version — Bepcus (aitna apxuBa;

Begin — Bpems Hauana apxuBa (hex — UTC B
cexkynnaax ot 01/01/1970); (m)
End — Bpems okonuanwust apxuBa (hex — UTC B
cekynnax ot 01/01/1970).

tm — Bpems co3ganus coobmenus (hex — UTC B
cekyngax ot 01/01/1970);
m Ter oTAeABHOTO COOOIIEHUS. MU — MUKPOCEKYH/Ibl BPEMEHHU COOOIIECHUS;
lv — ypoBeHb COOOIIICHHS;
cat — KaTeropusi COOOIEHUs.
ApxuBHBII (aill Ha OCHOBE MJIOCKOTO TEKCTa COCTOUT U3:
- 3arosoBka B ¢popmare: [FSArch <vers> <charset> <beg tm> <end tm>]
I'ne:
+  <vers> — BEPCHUI MOAYIs apXUBUPOBAHUS,
+ <charset> — xonupoBka (aiina (06sr4H0 UTFS);
« <beg tm> — UTC Bpems nauana apxusa c smnoxu 01.01.1970 B mectHagnaTepuaHON
dopme;
« <end tm> — UTC Bpems xoHua daiina apxuBa c¢ osmnoxu 01.01.1970 B
HIECTHAAIIATEPUIHOMN hopme.

KopHeBoii ssiemeHT.
WNnentudunmpyet daiin xax
NpUHAUISKAIINN TAHHOMY
MOJIYJIIO.

FSArch

Texkct
COOOIIEHNS

+ 3amumcei coobmeHuit B popmarte: [<tm> <lev> <cat> <mess>]
I'ne:
. <tm> — Bpems coobLleHus B Buae: <utc_sec:usec>, rae:
« utc_sec — UTC Bpewms ¢ amoxu 01.01.1970 B mectHaamarepuaHoit popme;
*  Usec — MHUKPOCEKYH]Ibl BPEMEHHU B JAECATUUHON (hopMme.

+ <lev> — ypoBeHb BaXXHOCTH COOOIIICHUS;
« <cat> — KaTeropusi COOOIICHUS;
. <mess> — TEKCT COOOIIECHHUS.

TekcT cooOIeHuss U KaTeropusi KOJUPYIOTCS C LENbI0 UCKIIOYCHHSI CHMBOJIOB pa3/ieluTeNeil (CUMBOI
npo0Oena).
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1.2. ITpumep ¢aiiia apxuBa cooOIIeHU

IIpumep copep:xumoro apxuBHoro ¢gaiisia B popmare sizbika 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/">Oum6ka dscInit.</m>

<m tm="4a28c990" tmu="595549" lv="4"
cat="/DemoStation/sub_Transport/mod Sockets/out HDDTemp/">Oumbka MNOOKIIOYEHMSI K
Internet cokery: Onepauusi BHIOJHSIETCS B LAaHHHN MOMeHT!</m>

</FSArch>

IIpumep coaep;kMMOro apxuBHOIo (aiiia B popmare IJI0CKOro TEKCTA:

FSArch 1.2.0 UTF-8 4a27dfbb 4a28c991

4a28c98f:432619 1 /DemoStation/ 3amnyck!

4a28c98£:432858 1 /DemoStation/sub Transport/ MNyck%$20momcCUCTEME.

4a28c98£:455400 1 /DemoStation/sub DAQ/mod DAQGate/cntr test/ Brxmouenme$20xoHTpoIIEpa !

4a28c98£:457360 1 /DemoStation/sub DAQ/mod ModBus/cntr testTCP/ BxJjoueHue
%20xoHTPOIIIEPA !

4a28c98£:460691 1 /DemoStation/sub DAQ/mod ModBus/cntr testRTU/ BximoueHMe
$20koHTPOIIIIEPA !

4a28c98f:464227 1 /DemoStation/sub DAQ/mod BlockCalc/cntr Anastlto2node/ BxiioueHMe
%20xoHTPOIIIEPA !

4a28c98f:680767 1 /DemoStation/sub DAQ/mod BlockCalc/cntr KM102cntr/ BxioueHMe
%20xoHTpOJIIEPa !

4a328c98£:705683 1 /DemoStation/sub DAQ/mod BlockCalc/cntr Anastlto2node cntr/
BrioueHmne %2 0koHTPOJIIIEPA !

4a28c98£:753659 1 /DemoStation/sub DAQ/mod BlockCalc/cntr KM101l/ BxioueHme
%20xoHTPOIIIEPA !

4a28c98£:905073 1 /DemoStation/sub DAQ/mod BlockCalc/cntr KM102/ BxioueHMe
%20koHTPOIIIIEPA !

4a28c990:81670 1 /DemoStation/sub DAQ/mod BlockCalc/cntr KM201/ BxioueHue
%20xoHTPOIIIEPA !

4228c990:206208 1 /DemoStation/sub DAQ/mod BlockCalc/cntr KM202/ BxioueHMe
$20koHTPOIIIEPA !

4a28c990:333471 1 /DemoStation/sub DAQ/mod BlockCalc/cntr KM301/ BxiioueHMe
$20xoHTpOIIIEPA !

4a28c990:457490 1 /DemoStation/sub DAQ/mod BlockCalc/cntr KM302/ BxioueHMe
$20xoHTPOIMIIEPA !

4a28c990:591702 1 /DemoStation/sub DAQ/mod System/cntr AutoDA/ BxinodeHue
%20koHTPOIIIIEPA !

4a28c990:595549 4 /DemoStation/sub Transport/mod Sockets/out HDDTemp/ Oumbxa
$20nonokmoueHnas20k%$20Internet$20cokeTy: $200nepaunsas20eenonuaeTrcas208%200aHHEM
%20MomMeHT !

4a28c990:618617 1 /DemoStation/sub DAQ/mod SoundCard/cntr test/ BxioueHue
$20koHTPOIIIEPA !

4228c990:621487 1 /DemoStation/sub DAQ/mod LogicLev/cntr experiment/ BxioueHMe
$20xoHTpOIIIEPA !

4a28c990:729323 1 /DemoStation/sub DAQ/mod JavalLikeCalc/cntr testCalc/ BxioueHMe
$20xoHTPOIMIIEPA !

4a28c990:733434 1 /DemoStation/sub DAQ/mod Siemens/cntr test/ Brxmouenme$20xoHTpoIIEpa !

4a28c990:754368 1 /DemoStation/sub DAQ/mod DAQGate/cntr test/ Brxmouenme$20xoHTpoIIEpa !

4a28c990:786925 1 /DemoStation/sub Archive/ IHyck%20nomcucTeMsl.

4a28c990:955967 1 /DemoStation/sub DAQ/mod BlockCalc/cntr Anastlto2node/ 3amnyck
%20koHTPOIIIIEPA !
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2. ApxuBaTop 3HaYeHU

ApxuBBl 3HaueHUH (QOPMHUPYIOTCS apXuUBaTOpaMy 3HAYEHUH WHAMBUIAYAIbHO JUIS  KaXJIOTO
3aperuCTPUPOBAHHOIO apXKBa. APXHUBATOPOB MOXKET ObITh MHOKECTBO C MH/IMBUyaJIbHBIMU HACTPOHKaMH,
MO3BOJISIOIIMME Pa3/IeTUTh apXUBBI [0 Pa3JINYHBIM NapaMeTpaM, HallpuMep, 0 TOYHOCTH U TIIyOUHE.

ApXUB 3HaYCHUH SABISETCS HE3aBUCUMBIM KOMIIOHEHTOM, KOTOPBIN BKIIOUaeT Oydep, oOpadaTbiBacMbIii
apxuBaropamMu. OCHOBHBIM ITapaMETPOM apXMBa 3HAUEHUS SIBJIACTCS. UCTOYHMK JaHHBIX. B posin ucrounuka
JAHHBIX MOTYT BBICTYIIATh aTpUOYTHI MapamMeTpoB mojicucTeMbl «COOp TaHHBIX», a TAK)KE JPYrue BHEIIHHE
UCTOYHUKU JaHHBIX (MAacCCUBHBIM pexum). [IpyruMu HCTOYHMKAMHM JaHHBIX MOTYT OBITh: CETEBbIE
apxuBatopsl ynanéHueix OpenSCADA cucreM, cpena nporpammupoBanust cucreMbl OpenSCADA u np.
He MeHee BakHBIMHU TapaMeTpaMH apXWBa SBIISIOTCS MmapameTphl ero Oydepa. Ot mapamerpoB Oydepa
3aBUCUT BO3MOXKHOCTb PabOThl apXuUBaTOpoB. Tak, MepuoANYHOCTh 3HaUCHUH B Oydepe NokHa ObITh HE
OoJIbIIIe IEPUOANIHOCTH CAaMOT0 OBICTPOTO apXUBaTopa, a pasmep Oydepa He MeHee ABOMHHOTO pazMepa s
CaMoro MeJUIEHHOTO apXuBaTopa. B mpoTUBHOM cilyyae BO3MOXKHBI TOTEPH JaHHBIX !

OOm1ast cxeMa apXMBUPOBAHUS 3HAUEHUH HATJISAHO M300pakeHa Ha puc. 2.

[MapameTp (norund., pusny.)

BHeLwwHUN
NCTOYHUK

[ATpMFier 1 J [ATpMﬁer ZJ [ATpMﬁyrr 3]
% 4 —4 A H
EET

~

. oY
N
Pr3.apx. Pu3.apx. |_ I

usarpop (nepuod {i00mg, anybuHa 1dic) ST e

Pr3.apx. Pu3.apx. _
r

By

il

i
L mxusgmaop (nepuogiic, anybura Tmec)) maumucm
-
= T *levaz
Apxusamop (nepuod TmuH., enybuna 120d) S eeecat S /

Puc.2. O61mas cxema npoliiecca apXxuBUpoBaHus 3HaueHnit moaynst FSArch.

daiinel apXMBOB MMEHYIOTCSI apXMBAaTOpPaMH, HCXOJS M3 JaThl IEPBOTO 3HAUCHHS B apXuUBE M
uneHTHdukaropa apxusa. Hanpumep, Takum o6pazom: <Memlnfo use 2006-06—17 17:32:56.val>.

@aiispl apXUBOB MOTYT OTPaHMYMBATHCA MO BpeMeHU. Ilociie mpeBblleHus IuMuTa CO34a€TCA HOBBIN
¢aitn. MakcuManbHOE KOJIWYECTBO (DAilIOB B TUPEKTOPUHM apXHBATOPA TAKKE MOXKET OIpPaHHYUBATHCA.
[Tocne npeBbIlIeHNs TUMUTA Ha KOJIMYECTBO (DaiiyioB ctapble (ailiibl HAUHYT yAaIsAThCs!

C 1enpl0 SKOHOMHH AMCKOBOI'O IPOCTPAHCTBA apXUBATOPBI NOAACPKHUBAIOT YIIAKOBKY B JIOIOJHEHUH K
MOCJIEZIOBATEIbHON YIAKOBKE CTapblX apXMBOB YIAKOBIIMKOM gzip. YNaKOBKa IMPOM3BOAUTCS IOCIIE
IIPOJIOJKUTEILHOIO HEHUCIIONb30BaHUS apXUBA.

Mopnynem npenocTaBiSIIOTCS JONOJHUTEIBHBIE I1apaMeTpbl HACTPOMKHM IpPOLECCa apXUBUPOBAHUSA
(puc.3).
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Puc.3. JlononHuTenpHBIE MapaMeTpbl HACTPOMKH Mpoliecca apXUBUpoBaHus 3HaueHuil moaynst FSArch.

2.1. ®opmar ¢aiisioB apxuBa 3HAYEHHI

st peanuzanuu apXuBUPOBAHUA Ha (DAJIOBYIO CHUCTEMY TTPEABSBIBUINCH CIICAYIOIINE TPEOOBAHMS:
+  ObICTpBIH (TIPOCTOI) MOCTYN Ha J0OABIECHUE B ApXHUB U YTCHHUE U3 apXUBa;
+  BO3MOXKHOCTh M3MEHEHHUS 3HAUECHUN B CYIICCTBYIOUIEM apXuBE (C IEJBbIO 3aMOJIHCHUS IbIP B
TyOTUPOBAHHBIX CUCTEMAX );
+  UUKJIMYHOCTH (OTpaHUYECHHE pa3Mepa);
+ BO3MOXXHOCTb CKaTUS METOJOM YIMAKOBKH MOCIEAO0BATEIbHOCTH OJMHAKOBBIX 3HAUYCHUH,
COXPAHSIOIIUM BO3MOXHOCTh OBICTPOTO OCTYyNA (TIOCIeI0BaTeNbHAS YIIAKOBKA);
+  BO3MOJKHOCTH YMAKOBKH YCTapeBIIMX JIaHHBIX CTaHAAPTHBIMHU apXuBaTopamu (gzip, bzip2 ...) c
BO3MO>XHOCTBIO PACTIaKOBKH MpU 0OpallieHuu.

B cooTBeTCTBMM C BBHIMICH3IOKEHHBIMH TpPEOOBAaHMSIMH OPraHU30BaHO APXWBHUPOBAHHE METOJIOM
MHOXECTBEHHOCTH (aiiioB (JUIsl KaXKAOro MCTOYHMKA). LIMKIMYHOCTH apXuBa pealu3yercss Ha ypOBHE
¢aiinos, T.e. co3maeTcss HOBBIM (Qaiin, a camblii cTapelidi ynansercs. s ObICTPOro cxxaTusi UCIOIb3YeTCs
METOJl MPUTATUBAHMUS K IMOCIEAHEMY OJUHAKOBOMY 3HaueHuto. Jlns 3Tux uenei B daie apxuBa
npeaycMaTpuBaercss OuTOBas TaOnMLa YNAKOBKUM Pa3MEpOM OJMH B OJUH C KOJMYECTBOM XpaHHMBIX
naHHbIX. T.e. Kaxabli OMT COOTBETCTBYET OJHOMY 3HAUEHHUIO B apXHBE. 3JHAUeHHE OuTa yKa3blBaeT Ha
HaJlnyue 3HadeHus. Jld MoTOoKa OJMHAKOBBIX 3HAYeHUH OWTHI OOHyNeHBl. B ciydae ¢ apXumBoM CTpOK
TabIuMIA SBJISCTCS HE OUTOBOM a OANTOBOW W CONEPXKHUT JJIMHY COOTBETCTBYIONIETO 3HAauUeHUs. B ciydae
HOCTYIUIEHUS] IOTOKA OJAMHAKOBBIX 3HAYEHUH, JUTMHA Oy/eT HyJIeBOH U YMTaThCsl OyEeT EpBOE OMHAKOBOE
3HadyeHue. [lockonbky Tabmuma OaifToBas, TO apXHUB CMOXXET XpaHUTh CTPOKU JJIUHOM He Oonee 255
CUMBOJIOB. TakuM o0O0Opa3oM, METOAMKM XpaHEHUS MOXHO pa3/eiduTb Ha METOJIUKY JIaHHBIX
(UKCUPOBAaHHOTO U HEPUKCUPOBAHHOTO pa3mepa. O0Ias cTpykTypa Qaiina apxuBa npuBeeHa Ha puc.4.
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Cmpyvemypa gatina apxusa

Baronoeox daiina (806afT)

Tabirna yIaKnEKH

Pasmep TaSIIED IU1A DAREEL:
Fix = MNasawE-H bool )i Mamats)
neFix = Mexau*Pasmep3nau

IaccHe mocnegoEaTeNRHD

YIIAEOE aHHBLE JaHHBIL

L 4

Puc. 4. O6mas cTpykrypa (haiina apxuBa 3HAUCHUH.

[Ipu co3manum HOBOTO (paitma apxuBa (HoOpMHUPYETCS: 3aroIOBOK (CTPYKTypa 3arojoBka B Tabmuie 1),
HyneBas OWTOBas TaONIWIla YMAaKOBKM apXWBa M IEPBOE HEJOCTOBEpPHOE 3HaueHue. Takum oOpazom,
TIOJTYYUTCS aPXUB, MHUIIHATU3UPOBAHHBIN HEJIOCTOBEPHBIMH 3HAUCHUSMU. B nanbHelieM HOBbIC 3HAUYCHUS
OyIyT BCTaBIATHCS B OOJIACTh 3HAYCHHU C KOPPEKTHPOBKOW WHJCKCHOW TaONUIBI yNakoBKH. M3 3TOTO
CJIeTyeT, YTO TMACCHUBHBIC apXWBBI OYAYT BBIPOXKAATHCA B (Dailiibl pa3MepoM B 3aroJIOBOK U OHTOBYIO
TabHIy.

Ta6auna 1. Ctpykrypa 3aroyioBka (aiisia apxmsa

ITone Onucanme Paswep Gaiir
(ouT)

f tp  Cucremnoe ums apxuba («OpenSCADA Val Arch.») 20
archive Vms apxuBa, KOTOPOMY MPUHAIIEKHUT (aiii. 20
beg Bpems Hauana apXMBHBIX JaHHBIX (MKC) 8

end Bpewmst koHI1a apXUBHBIX TaHHBIX (MKC) 8
period IlepuogumdHOCTH apXuBa (MKC) 8

vtp Tun 3nauenus B apxuse (Jloruueckuit, Llemnsiit, BemecrBennsiii, CTpoka) 3)
hgrid Ilpu3Hak uCIONB30BaHUS KECTKON CETKH B Oydepe apxuBa (1)
hres  IIpu3Hak MCMONMB30BaHUS BPEMEHH BBICOKOTO paszpemieHus (Mkc) B Oydepe apxuBa (1)
reserve Peseps 14
term  CuMBOJI OKOHUaHUS 3arojoBka apxusa (0x55) 1

Pa3psacHeHne MexaHM3Ma IOCIIEOBATEIbHON YIIaKOBKM NPUBEACHO Ha puc. 5. Kak MOXXHO BUIETH W3
PUCYHKAa TPU3HAK YNAKOBKU COJEPKUT JIMHY (HEe (PUKCHpOBAaHHBIE THUIIBI) WIM TMPU3HAK YHAKOBKH
(puxcupoBaHHBIE THIIBI) OTIENBHO B3SITOTO 3HAYEHHSA. DTO 3HAYMUT, YTO JJIS TOIYYEHHUS CMELICHUs
HY)KHOTO 3HA4eHHUsI HEOOXOJUMO CJOXHTH JUIMHBI BCEX TPEABIAYIINX IEHCTBUTENBHBIX 3HAUYCHUI.
BeinonHenne JaHHOW oOmepauuu KaXkAbli pa3 M I KaXJO0ro 3HA4YECHMs SBIIACTCSA KpallHE HaKJIaIHOU
onepauueil. [TosToMy ObUT BHEAPEH MEXaHU3M KEIIMPOBAHMS CMEIECHHUH 3HaueHUH. MeXaHu3M Kelupyer
CMEIICHN 3HAYECHUH Yepe3 NPEAONPeNeI€HHOE UX KOJINYECTBO, a TAKXKE KEMIMPYET CMEIIECHUE TIOCIEIHETO
3HAYEHUS K KOTOPOMY IPOMU3BOJMIICS JAOCTYI (OTJEIBHO HA YTEHUE U 3aIIUCh).
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Vhaxoexa sHauerLdl Vnaxoexa sHaueHurl
@IJREIJ_I?GEJHHGSO NG HE@H&EHPGEGHHG:@ muna
Bpewma | BHT ymak. | 3Hau. Maccuz Bpewma | BadT ymax, 3Hau Maccuz
HaHHBIL O aHHBE
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. Mexanu3Mm nociie1oBaTeIbHON yIIaKOBKHA 3HAYEHHUM.

HM3MeHeHus 3HaYeHUN BHYTPU CYIICCTBYIOLICT'O apXHBa TAKKC MPECAYCMOTPCHO. O,Z[HaKO, YUYUTBIBAsA
HGO6XO}II/IMOCTI) BBIIIOJIHCHHA CIABHUI'a XBOCTa apXHWBA, PCKOMCHAYCTCA BBIIMOJHATH 3Ty OIICpalHuIO KakK
MOKHO PCIKE U KaK MOKHO OONIBIIINMH OJTOKaAMHU.

3. ¢ deKTUBHOCTD

HpI/I INPOCKTUPOBAHNUN W pCaAIM3allMi IOaHHOTO MOIYJIA 6BIJII/I 3aJI0KECHBI MCXAaHHU3MBbI ITOBBLIIICHUSA
3¢ (PEeKTUBHOCTH TIpolIecca apXUBUPOBAHUSI.

[TepBpIM MEXaHHU3MOM SIBISIETCSI MEXaHU3M OJIOYHOTO(MTOKAAPOBOTO WIIM TPAH3aKTUBHOTO) MOMEIECHUS
JaHHBIX B (hailibl apXuBOB 3HaYeHHM. Takoll MeXaHHW3M IO3BOJISIET JOCTHYb MAaKCUMAJIbHOM CKOPOCTHU
ApXUBUPOBAHHUSA, a CJIEIOBATEIBHO U MO3BOJIET OJHOBPEMEHHO apXUBHUPOBATH OOJbIIE TOTOKOB JaHHBIX.
OmBIT IPAaKTHUYECKOTO TpUMeHeHHe mokasai, uyto cuctema K8-3000 ¢ oOwsranbiM IDE kecTkuM TuCKOM
criocoOHa apxuBupoBaTh 10 300000 MOTOKOB TaHHBIX C MEPUOAUMIHOCTHIO 1 cekyHaa uiam, cuctema K5—400
c IDE nuckom (2.5 mioiima) cmocobHa apxuBupoBaTh 10 100 mapamMeTpoB ¢ MEPUOIUYHOCTBIO |
MUJUTUCEKYH/IA.

BToppiM MeXaHU3MOM SIBJISETCS YIIAKOBKA KaK TEKYIIMX 3HAYEHUH, TaK U yCTapeBIIUX (aillIoB apXHBOB
JUIsL ONTUMHU3ALMKM HCIOJB3YEMOr0 JUCKOBOTO IMPOCTpPAHCTBA. Peann3oBaHO /1Ba MEXaHHM3Ma YIAKOBKU:
MEXaHU3M MOCJIEe0BATEIbHON YIIAKOBKH (apXUBbI 3HAUEHH) U MEXAaHU3M J0KATUS apXHBOB CTaH/IaPTHBIM
YIaKOBUIMKOM (gzip). [laHHBIM MOAXOJ IMO3BOJIWII JOCTUYb BBICOKOH MPOM3BOIMTEIHLHOCTH B IpOIECCEe
apXUBHPOBAHUS TEKYIUX JAHHBIX C 3PPEKTUBHBIM MEXaHU3MOM I1OCIIEA0BATENBLHOIO CKaTHUA. A JT0KaTHE
CTaHJAPTHBIM YIAKOBIIMKOM YCTApEBIIUX apXHBOB 3aBepIIaeT OOLIYI0 KapTHHY KOMIAKTHOTO XpaHEHHUs
OONbIIMX MaccUBOB JaHHBIX. CTaTUCTHKA MPAKTHYECKOIO MPUMEHEHHS B YCJIOBHSX pPEAJbHOTO
3alIyMJIGHHOTO CHUTHala(XyaIias CUTyallus) IoKas3ajla, YTO CTENeHb I0C/Ie0BAaTebHON YIAaKOBKU
coctaBuna 10%, a cteneHb MOJHON ymakoBKHU cocTtaBmia 71%.

Mogaynb nogcuctembl “Apxusbl” <FSArch> 122



Moayabs noacucreMnl “ApxuBbl” <DBArch>

Mooyn:  DBArch
HUwma: Apxusartop Ha B[

Tun: ApxuB

Hcemoynuk: arh_DBArch.so
Bepcus: 0.9.0
Aemop: Poman CaBoueHko

Monyns apxuBa. [IpegoctaBisieT GyHKIIMNA apXUBUPOBAHUS COOOIICHHUI 1 3HAYCHUI
Ha B/I.

Jluyensus: GPL

Onucanue:

Moaynp npenHa3zHaueH IJis apXUBHPOBaHUS coobuieHnii u 3HadueHuil cuctemsl OpenSCADA Ha onny
n3 0a3 maHHbBIX, mojaepkuBaeMbix OpenSCADA.

Jlrobass SCADA cucrema mnpeaocTaBiseT BO3MOXHOCTb apXUBUPOBaHMS COOpaHHBIX [aHHBIX, T.C.
(dbopMUpOBaHKE UCTOPUU U3MEHEHUs (IMHAMUKH) MPOIECCOB. APXUBBI YCIOBHO MOKHO pa3fesiuTh Ha JBa
THUIA: apXUBBI COOOLIEHUI U apXUBbI 3HAYCHUH.

OCOOECHHOCTBIO apXMBOB COOOIEHHH SBISIETCS TO, YTO APXMBHPYIOTCS, TAK HA3bIBAEMbIC, COOBITHSL.
XapakTepHbIM MPU3HAKOM COOBITHS SIBISIETCS €r0 BPEeMS BO3HHKHOBEHHS. APXHBBI COOOIIEHHH OOBIYHO
UCTIONIB3YIOTCS Uil apXMBHPOBAHUS COOOLIEHMH B CUCTEME, T.e. BEJCHHE JIOTOB M TNPOTOKOJIOB. B
3aBUCHUMOCTH OT HCTOYHHMKA COOOIIEHHUSI MOTYT KJIACCHU(PUIMPOBATHCS [0 Pa3IMYHBIM KPUTEPHUSM.
Hampumep, 3T0 MOryT OBITH NPOTOKOJBI aBAPHHHBIX CUTyalWi, MPOTOKOJBI JAEHCTBUII ONEpaTopos,
IIPOTOKOJIBI COOEB CBSI3U U JIp.

OCOOCHHOCTBIO apXWBOB 3HAYCHUW SBISACTCS WX MEPHOJUYHOCTh, ONpeaesieMas IMPOMEKYTKOM
BpeMeHI/I Mem;[y I[BYMSI CMCKHBIMH 3HAUCHHUAMMU. ApXI/IBLI 3H3‘-I€HPII>1 HpI/IMeHHIOTCSI JUUIA apXI/IBI/IpOBaHI/ISI
VCTOPHUH HENPEPBIBHBIX IporeccoB. [IockombKy npornecc HENmpephIBHBIN, TO U apXUBUPOBATh €0 MOYKHO
TOJIBKO IyTEM BBEACHUS MOHATUS KBAHTOBAHMS BPEMEHHU OIPOCA, IOCKOJIbKY MHAYE MbI MIOJIy4aeM apXUBBI
OECKOHEYHBIX pa3MepoB BBHUAY HENPEPHIBHOCTH CaMOM MpHpoabl mporecca. Kpome 3Toro, mpakTuyecku
MBI MOKEM TIOJIy4aTh 3HAUYCHHS C MEPUOJIOM OTpaHMYEHHBIM CaMHMHM MCTOYHHMKAMU JaHHBIX. Hampumep,
JOBOJIBHO KAQYCCTBCHHBIC NCTOYHUKNU JAHHBIX B HpOMbILHJIeHHOCTI/I pe;uco ITIO3BOJIAOT HOJIyT-IaTL JOAHHBIC C
gactororr Oonee 1kl UM 310 6e3 yu€ra camMux [aTYMKOB, HMEIONMIMX €II€ MEHee KauyeCTBCHHBIC
XapaKTePUCTUKHU.

Hns Benenust apxuBoB B cucreme OpenSCADA mnpenycMoTpeHa mnojicucreMa «ApxuBbl». JlaHHas
HOJICHCTEMa, B COOTBETCTBUU C TUIIAMM apXUBOB, COCTOMT U3 JABYX 4acTel: apXMB COOOILEHHH U apXUBBI
3HaueHuil. [loxcucrema B 11€710M SBIIIETCS MOAYJIBHOM, YTO MO3BOJISIET CO3/]aBaTh apXHUBbI OCHOBAHHBIE HA
pasinyHON npupoAe M crnocodax XpaHEHHs JaHHbIX. JlaHHBI MOIynb NPEAOCTABISET MEXaHU3M
apxuBHpoBaHus Ha bJ] kak A moToka coOOeHNH, TaK U JJIs TIOTOKA 3HAYEHUI.
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1. ApxuBaTop coo0ImeHuH

ApxuBBl COOOIIEHUN (OPMUPYIOTCS apXHUBATOpaMU. ApPXHUBATOPOB MOKET OBITh MHOXKECTBO C
WHMBUIYAIBHBIMU HACTPOWKAMHM, TIO3BOJIIOIIMMHU Pa3lIesITh apXUBHPOBAHHE pPa3IMYHBIX KJIACCOB
COOOILLIECHUN.

ApxuBaTOp COOOLICHWH 3TOT0 MOIYJsl XpaHUT AaHHble B Tabmune BJl, koTopas uMmeHyeTcs TakuM
obpazom: DBAMsg {ArchID}. I'ne:
«  ArchID — unentudukatop apxuBaTropa COOOIICHUI.

PasMep Ta6J'II/II_[I)I apxuBa MOXET OIrpaHUYMBATHCA IO BPEMCHHU. Ilocme IMPEBBILNICHUA JIMMUTA CTAapbIC
3allUCh HAYHYT yI[aJIHTBCH!

MonyneM npenocTaBisSIOTCS TOMOIHUTEIbHBIE MapaMeTpbl HACTPOWKM Ipolecca apXWBUpPOBaHMS. Y
JAHHOT'O MOJYJIsl TAKMX IapaMeTPOB BCErO OJIMH, U OH ONpEAEIsAeT pa3Mep apXHuBa M0 BPEMEHHU.

Tabnmuna B/ apxuBaropa coobmieHuii umeeT cienyrouyo crpykrypy: {ITM, TMU, CATEG, MESS,
LEV}. I'ne:
« TM — UTC Bpems coobumenus, cekyHasl ot smoxu (01.01.1970). B BJl, coxepxxammx
CNECIMAIM3UPOBAHHBIA TUI Ui XpaHEHHWS JaThl M BpPEMEHH, MOXXET HCIOJIb30BATHCS ATOT
CHEIMaTU3UPOBAHHBIN THII.
« TMU — MHKpPOCEKYH/Ibl BPEMEHHU.
« CATEG — kareropusi COOOIICHHS.
«  MESS — TeKcT cooOuIeHusI.
« LEV — ypoBeHb COOOIICHMUS.

2. ApxuBaTop 3HaYeHUI

ApxuBbl 3HaueHUH (QOpPMHUPYIOTCS apXuUBaTOpaMy 3HAUYEHUH HHAMBUIYAlIbHO JUIS  KaX/I0TO
3aperucTpUPOBAHHOIO apXHUBa. APXUBATOPOB MOKET OBITH MHOXECTBO C MHAMBHIyaJIbHBIMU HACTPOHKAMH,
MO3BOJISIFOIIMMU Pa3eIUTh apXUBBI 10 PA3JIMYHBIM NapaMeTpaM, HallpuMep 10 TOYHOCTH U TITyOHHE.

ApXUB 3HaUCHUH SABISETCS HE3aBUCUMBIM KOMIIOHEHTOM, KOTOPBIN BKIIOUaeT Oydep, oOpabaTbiBacMblii
apxuBatopamMu. OCHOBHBIM ITapaMeTPOM apXHBa 3HAUCHHUS SIBIISICTCS HICTOYHHUK TAaHHBIX. B posm uctounmka
JaHHBIX MOTYT BBICTyHaTh aTpuOyThl mapameTpoB cuctembl OpenSCADA, a Takxke Apyrue BHEIIHHE
UCTOYHUKH JaHHBIX (IMTACCUBHBIN pexuM). J[pyruMu WCTOYHMKAMH JIAHHBIX MOTYT OBITh: CETEBBIC
apxuBaropsl yaain€éHubeix OpenSCADA cucrtem, cpena nporpammupoBanus cuctembl OpenSCADA u nip.
He meHee BakKHBIMU TapaMeTpaMy apXWBa SBISIOTCS mapameTpsl ero Oydepa. Ot mapamerpoB Oydepa
3aBUCUT BO3MOXKHOCTH PabOThI apXuUBaTOpoB. Tak, MEPHOIUIHOCTh 3HaUeHUU B Oydepe MopKHA ObITh HE
OoJiblIIe IEPUONYHOCTH CaMOro OBICTPOTO apXUBaTopa, a pasmep Oydepa He MeHee ABOMHHOrO pazMepa s
CaMoro MeJUICHHOTO apXHBaTopa. B MpoTHBHOM ciydae BO3MOXKHBI TOTEPH JJAHHBIX !

OOm1ast cxeMa apXMBUPOBAHUS 3HAUEHUH HArJIAAHO U300pakeHa Ha puc. 1.
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Puc.1. O6mas cxema nporuecca apxuBupoBaHus 3HaueHuit moayns FSArch.

ApxuBaTOp 3HAYEHHM ASTOrO0 MOJIyJs XpaHUT AaHHble B Tabmuue bBJl, xoropas umeHyercs Takum
obopazom: DBAVI {ArchID} {ArchivelD}. I'ne:
«  ArchlD — W nentuduxatop apxuBaTopa 3HaUCHUH.
«  ArchivelD — Vinentudukatop apxuBa 3HAUCHHM.

Pasmep Tabmuipl apxuBa MOXKET OTPaHHYMBATHCS MO BpeMeHHU. llocie mpeBbHINICHUs JTUMHTA CTapbie
3alyCU HAYHYT yAANIsAThCs!

MopyneM npenocTaBisSIOTCS TOMOJHUTEIbHBIE NapaMeTpbl HACTPOWKM IIpoLecca apXWBUPOBaHMS. Y
JTAHHOT'O MOJ1YJISI TAKMX ITapaMeTPOB BCETO OJIMH, U OH OIpEAENseT pa3Mep apXuBa M0 BPEMEHH.

Tabnuua b/l apxuBaTtopa 3HaueHui uMeeT cienyomuryto crpykrypy: {TM, TMU, VAL}. I'ne:
« T — UTC Bpems 3HaueHusi, cexkyHabl oT s3moxu (01.01.1970). B BJI, conepkammx
CHCLMAIIM3APOBAHHBIA THUII Il XPAHEHUS JaThl W BPEMEHH, MOXKET MCIOIb30BaTbCS ITOT
CHELUATU3UPOBAHHBIN THII.
« TMU — Bpewms 3Ha4€HUs, MUKPOCEKYH/IBI.
+ VAL — 3HavyeHue, TUI 3HAUYEHUS ONPEIEIIAET TUI JaHHOW KOJIOHKH.

3. UudopmannonHas TadJIMma apXMBHBIX TA0JIMIL

Jis XpaHeHus: Hayala, KOHIA M WHOW WH(OPMALMU apXWBOB B AapXMBHBIX TaOJIMIAX CO3MAETCA
uHdopmarmoHHass Tabiauia ¢ uMeHeMm gaHHoro moayis: «DBArch". Jlannas tabnuiia uMeeT CTPYKTypy:
{TBL BEGIN, END, PRM1, PRM2, PRM3}. I'ne:

TBL — VIMs TabnuIipl apXuBa.
« BEGIN — Hauano naHHBIX B apXUBE.
« END — KoHen JaHHBIX B apXUBE.
+ PRMI — JlononHuTENbHBINA mapameTp 1.
+  PRM?2 — ]JlonosHUTENbHBIN TapaMeTp 2.
+  PRM3 — JlonoaHUTENbHBINA TapameTp 3.
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Moayas nmoacucremsl “b/1” <DBF>

Mooyn:  DBF

Hwma: b/ DBF
Tun: b
Hcemoynux: bd_DBF.so
Bepcusa: 2.0.1

Aemop: Poman CaBoueHko

Onucanue: Monyns BJ1. IlpenocraBnser noanepxky *.dbf daitnos, Bepcun 3.0.
Jluyensus: GPL

Monynes npennasHaveH mis npepocraBieHue B cucremy OpenSCADA mnonnepxkku ¢aiinoB bJ[ tuna
*.dbf. Mogynb ocHOBaH Ha Oubnuoreke amst padotsl ¢ dbf daitmamu 10 “Complex2” dupmer HUIT “157.
Motynb 103BOJISIET BBIMOIHATH NEHCTBUS HajJ 0a3aMu JaHHBIX, TAOJUIIAMH U COAEP)KUMbBIM TaOJIuII.

1. Onepauuu Hag b/{

[TopnepxxkuBaroTcsa omnepauuu OTKPBITHS U 3akpbiThs b/l ¢ BO3MOXHOCThIO co3manHus HOBOM b/l mpu
OTKPBITUM W YAAJICHUS CYLIECTBYIOIIEH Ipu 3akpeiTUU. B TepmuHax mnoacucremsl «bJl» cucrembl
OpenSCADA otkpbeiTueM b/ siBiisieTcst €€ peructpanust A1l HOCJIEeIYIOIIETO UCTIOIb30BaHUS B CUCTEME.

Ilon B/l B cimyuae c dbf-daiimamu mnoapazymeBaercst aupekTopus, cozaepxkamas dbf-caitnbr.
CrnenmoBaTenpHO, omepanuu co3manus U yaanenus bl — co3maroT u ygansitoT AMPEKTOPUH, TAE TaOIHIIBI
(dbf-daiinsl) xpansrcs. B ponu anpeca b/l BeictynaeT nonnoe umst aupexkropuu ¢ dbf-paitnamu. loctyn
B/l onpexnensieTcss CHCTEMHBIMU TIPaBaMH JJOCTYTA K JUPEKTOPHH.

Monynb moaaepKuBaeT KOJIMPOBAHNE JAHHBIX B HYXKHYIO KoIupoBKy. C aToi nensto 1t b/ B nienom
MOKHO yKa3aThb pabodyro KOAMPOBKY. B mpormecce paGoThl OyAeT BBIMONHATHCS KOAUPOBAHHE JTaHHBIX
0a3bl aHHBIX 13 KOoaupoBKU B/ B cuctemuyto konupoBky OpenSCADA u o6patHo.

2. Onepauuu Haja TadAULEH

[TomnepkuBarOTCS OMEpAUU OTKPBITAS W 3aKPBITHS TaOMUIBI C BO3MOXKHOCTBIO CO3JaHUS HOBOH
TaOJUIBI IPU OTKPBITUU U YJAJICHUS CYIIECTBYIOIIEH P 3aKPBITHH.

CoOctBenno dbf-gaiin u sBastercst Tabnuueit. Co3nanue u ynaneHus Tabiauibl MoApa3yMeBaeT CO3IaHHe
n ynanenue dbf-daitma. Mms tabmumpl npeactariser codborr ums dbf-daiina B mupexropun BJI. Ilpasa
JIOCTyTa K Ta0JIMIEe OnpeAensoTes npaBamMu goctyna k dbf-gaitmy.

3. Onepauuu HaX COAEPKUMBIM TAOJIUILBI

+ CKaHUPOBAHHE 3aMUCEH TaOIUIIBL;

+  3ampocC 3HAYECHMM YKa3aHHBIX 3aIIUCEN;

+ YCTaHOBKA 3HAYCHMI YKa3aHHBIX 3aIIUCEH;
*  yIaJEHHUE 3aMucei.

API noacucrems! “BJ1” mpeanonaraer 10CTyn K COAEPKUMOMY TaOIUIBI IO 3HAYSHUIO KITFOUEBOTO(BIX)
nossi(eit). Tak, omepanusi 3ampoca 3amKCH IOAPa3yMEBAaeT IMPEBAPUTENBHYIO YCTAaHOBKY KIIIOUEBBIX
KosIoHOK 00BekTa TConfig, mo xotopeiM U OyzneT BbIMoJHEH 3ampoc. Co3laHue HOBOW 3amMCH(CTPOKH)
IIPOU3BOJUTCS ONEpalvell yCTaHOBKU 3HAYEHUH 3aIIMCH, KOTOpasi OTCYTCTBYET.

Moy O3BOJSIET TUHAMUYECKH MEHATh CTpykTypy Tadsmi b/l DBF. Tak, B ciiyqae HECOOTBETCTBUS
CTPYKTYphI TaOIMUIBI M CTPYKTYPHI yCTAaHABIMBAEMOW 3aMUCH CTPYKTypa TaOnuIbl OyJaeT MpHBEACHA K
TpeOyemoii cTpykType 3amnucu. B ciydae 3anpoca 3HaueHUH 3alUCH U HE COOTBETCTBUS CTPYKTYP 3alHCH U
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Ta6J'II/IHBI 6y,I[YT IMOJIYYCHBI TOJIBKO 3HA4YCHHA O6H_[I/IX OJICMCHTOB 3aIlluCu H Ta6J'II/II_II)I. MO,I[y.]'IB HE
OTCJIC’)KMBACT MOPAAKA PACIIOJIOKCHUA 3JICMCHTOB B 3allUCH U CTPYKTYPC T3.6HI/II_IBI.

[Tpu goctyme K 3HaUEHUSAM TaOJIMIl UCOIB3YETCS CUHXPOHM3ALMS MyTEM 3axBaTa pecypca Ha JOCTYI K
tabuie. ITo NO3BOJISIET U30EkKaTh pa3pylIeHHs JaHHBIX B CIIyyae MHOTOIIOTOYHOTO J10CTyTa!

Tunsl snemenToB dbf-¢aiinoB cregyrommm 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. IlpousBoauTebHOCTH B/

3amep npousBoautenbHocTH B/l BhimonHssics TectoM «b/[», Momyst cucteMHbIx TecToB «SystemTests"

nyTéM BBIMOJIHEHUS ONEpaluii Haj 3amucsMu  CTpykTypou: <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
Ionyuenue 1000 3anuceti (cex): 1.0
Yoanenue 1000 3anuceii (cex):  0.95
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Moayas moacucremnl “b/1” <MySQL>

Mooyn:  MySQL

Hms: bJI MySQL
Tun: b
Hcemoynux: bd MySQL.so
Bepcusa: 1.6.1

Aemop: Poman CaBoueHko

Onucanue: Monyns BJ1. [IpenocraBnser nogaepxky bJl MySQL.
Jluyensus: GPL

Monayns <MySQL> npenocraBnsier B cucremy OpenSCADA mnoanepxkky bJI MySQL. Bl MySQL
SBIISICTCS MOIIHOM PeNALMOHHOW M MHOromiatgopmenHoi B/l moctynmHoil 1o cBOOOAHONM JMICH3MH.
Pazpabotunikom B/l MySQL sBnserca dupma MySQL AB http://www.mysql.com. Moayns ocHOBaH Ha
oubnunoreke C API mpomsBoautenss b/l MySQL. Moayns mo3BoJsieT BBIMONHATH ACUCTBUA HaA 0azaMu
JIAHHBIX, TAOJHUIIAMH U COJICP>KUMBIM TaOJIHII.

1. Onepauuu Hag b/{

[TonnepxuBaroTca omepanuu OTKPBITHS U 3akpbiThs bJl ¢ Bo3MoHOCThIO co3aanHus HoBoM B/l mpu
OTKPBITUM U YJAJICHUS CYLIECTBYIOLIEH IpU 3akpblTuM. B TepmumHax mnoacucreMsl «bJl» cucremsl
OpenSCADA otkpeitiiem BJl siBnsiercss e€ peructpars A TOCIEIYIOIIETO HCIOIB30BaHMS B CHCTEME.
Taxoke mojepkuBaeTcs onepanus 3amnpoca crucka taobuun B b1

BJI MySQL azpecyeTcs CTPOKOM CJIEIYIOIIETO THUTIA!
[<host>;<user>;<pass>;<bd>;<port>;<u_sock>;<names>]. I ne:
 host — ums XocTa Ha KOTopoM padoraet cepsep b/l MySQL;
« user — ums noap3oBatens bJI;
« pass — MapoJb MoJb30BaTeNs Ut Joctyna K bJ1;
« bd—wumsa BJl;
+ port — mopT, KOTopbii ciymaet cepsep b/l (mo ymomuanuto 3306);
« u_sock — nmsa UNIX-cokera B ciydae jokainpHOTO noctymna k b1 (/var/lib/mysql/mysql.sock);
« names — My SQL koaupoBka nepenauu, ycranapnuBaemas SET NAMES.

B cimydae nokanpHOro pocryna k b/l B mpezaenax oIZHOro xocra Hy:XHO Hcnonb3oBarb UNIX coker.
Hampumep: [;roman; 123456, OpenSCADA;, /var/lib/mysql/mysql.sock]

B cayuae ynanénnoro nocryna k b/l Hy>)kHO uCIoiab30BaTh UMs XocTa U nopt cepsepa bJI. Hanpumep:
[server.nm.org;roman; 123456, OpenSCADA,; 3306]

2. Onepanuu Haja TA0JIUIIEH

[Toanep:xuBalOTCs ONEpPAlMM  OTKPBITHUSA, 3aKPBITHS TaOMUIBI C BO3MOXKHOCTBIO CO3/1aHUS HOBOM
TaOJIMIBI IPU OTKPBITUN U YAAJIEHUS CYLIECTBYIOIIEH MTPH 3aKPBITUH, a TAKXKE 3aIIPOC CTPYKTYPhI TaOJIUIIBI.

3. Onepanuu HAX COAEPKUMBIM TAOJIHIbI

+ CKaHHUPOBAHHE 3amMucel TaOIUIIBL;

*  3ampoc 3HAYCHUN YKa3aHHBIX 3alHCei;

+ YCTaHOBKA 3HAYCHMS yKa3aHHBIX 3aIIUCEH;
YJAJEHHUE 3aINCEi.

API nmoacucremsl “BJI” mpenmnonaraer A0CTyI K COAEP)KUMOMY TaOJIUIIbI MO 3HAUYEHUIO KIHOYeBOTO(bIX)
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nossi(eid). Tak, omepamusi 3ampoca 3alucd TOApPa3yMEBaeT NPEABAPUTEIBHYIO YCTAaHOBKY KITFOUECBBIX
komoHOK oOwekta TConfig, mo koTopsiM OyneT BbIMOJHEH 3ampoc. Co3gaHue HOBOM 3amUCH(CTPOKH)
MIPOU3BOIUTCS OTlepaniell yCTAaHOBKH 3HAYSHUH 3aITCH, KOTOpasi OTCYTCTBYET.

Mozynbs MO3BOJSET AMHAMUYECKH H3MEHATh CTpykTypy Tabmun BJI MySQL. Tak, B ciydae
HECOOTBETCTBHSI CTPYKTYPbI TaOJHIIBI U CTPYKTYPHI YCTAHABIMBAEMOH 3aIMCH, CTPYKTypa TaOIHIBI OyaeT
npuBeZieHa K TpeOyeMol CTpykType 3amucu. B ciaydae 3ampoca 3Hau€HMH 3alMcH M HE COOTBETCTBHS
CTPYKTYp 3aluCH ¥ TaOJUIBI, OyIyT MOIy4eHBl TOJIBKO 3HAYCHHS OOLIMX 3JIEMEHTOB 3alMCU W TAOJHUIIBL.
Monynb He OTClIeKHMBAET MOPSIIOK PACIION0KEHUS 3JIEMEHTOB B 3alIUCH U CTPYKTYpE TaOIMILIbI.

Monynem peanusyercs MEXaHU3M IOJAEPKKH MHOTOA3BIKOBBIX TEKCTOBBIX IEpEeMEHHBIX. [[1s1 monei ¢
MHOTOSI3bIKOBOM  TE€KCTOBOW IEPEMEHHOM CO3/1al0TCs KOJOHKH OTAENBHBIX S3bIKOB B (hopmare
<FldID>#<lang> (NAME#en). IIpu sTomM 06a30Basi KOJIOHKa COAEPKHUT 3HAu€HUE g 0a30BOTO S3bIKA.
Ko0OHKM OTIeNbHBIX S3bIKOB CO3JA0TCS 110 HaJOOHOCTH, B MOMEHT coxpaHeHus B b/l u npu ucnonHenun
OpenSCADA B cOOTBETCTBYIOIICH JIOKaJIU. B citydae oTCyTCTBUS 3HAUCHUS /1711 KOHKPETHOTO SI3bIKa OYy/IET
UCTIOJIb30BaThCs 3HAUCHHH 151 6a30BOTO A3bIKA.

Tunsl anementoB BJ[ MySQL crenyromuM 006pa3oM COOTBETCTBYIOT THIIAM 3JEMEHTOB CHUCTEMBbI
OpenSCADA:

Tunbl nmoJsei cucrembl OpenSCADA Tunsl nogeii I MySQL

TFId::String char(n), text, mediumtext

TF1d::Integer int(n), DATETIME [ moneii ¢ pnarom TF1d::DateTimeDec]
TF1d::Real double(n,m)

TFId::Boolean tinyint(1)

4. IIlpaBa nocrymna

BJI MySQL conep:XUT MOIIHBIN MEXaHNU3M pa3J/IeleHUs 10CTyIa, KOTOPbIN 3aKJIF0UaeTCsl B BHIDOPOYHOM
yKazaHuW JocTyma nonb3oBatens bJ[ k ormensHbiM SQL-xkomanmam. B Tabmuiie Hrbke TEpednCIICHBI
oneparuu Hax b/ u TpeOyemblid JOCTYI K KOMaHIaM JJIsi THX OTIePaITHiA.

Onepanust SQL-koMaHabI
Cosganune BJI u TaGmuig CREATE
Vnanenne b/ u Tabuix DROP
JloGaBneHue 3ammceit INSERT

VY nanenue 3anucei DELETE
[Tonmydyenue 3HaueHM 3anucein SELECT
YcraHoBKa 3HaUYCHUM 3anucen UPDATE
Manunyssitust ctpykrypoit Tabmauiei ALTER

S. IIpousBoauTeabHOCTH BJ]

3amep npousBoautTenbHOCTH B/l BeImomHsICS TectoM «BJI» momynst cucremusix TectoB "SystemTests"

nyTéM BBITMIOJHEHUST ONEpallMid HaJ 3almucsaMH  CTPyKTypoi: <name char(20), descr char(50), val
double(10.2), id int(7), stat bool>.

Onepanus gfc_z?l())00+’ 384M, 120G, MySQL 5.0.51 MySQL 4.0.24 (remote)
Coszoanue 1000 3anuceii (cex): 0.67 0.99

Obnosnenue 1000 3anuceu

(cex)- 0.67 1.33

THonyuenue 1000 3anuceti (cex): 0.38 0.49

Yoanenue 1000 3anuceri (cex): 0.23 0.34
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Moayas noacucrembl “BJ1” <SQLite>

Mooyn:  SQLite

HUwma: BJI SQLite
Tun: b
Hcemounux: bd_SQLite.so
Bepcusa: 1.6.1

Aemop: Poman CaBoueHko
Onucanue: Monyns BJ1. Ilpenocrasnser noanepxky bJ] SQLite.
Jluyensus: GPL

Moayne <SQLite> mpenocraBiser B cucreMy OpenSCADA mnoanepxkky bJI SQLite. BJI SQLite
SBIIIETCSl HEOOMBIIOH, BcTpanBaemoit b/ momnepxkuBatomeit SQL-3anpockr. BJI SQLite pactipocTpansercs
o cBoOoHOM ynien3uu. O3nakomuthest ¢ bl moxkno Ha caiite B/ — http://sqlite.org. Moayns ocHOBaH Ha
oubnmunoreke C/C++ API mpoumsBogutens bJI. Moaynb MO3BOJSET BHINOMHATH IACHCTBUS Haj OazaMu
JIAHHBIX, TAOJHUIIAMH U COJICP>KUMBIM TaOJIHII.

1. Onepauuu Hag b/{

[TonnepxuBaroTCa onepanuu OTKPBITUA U 3aKpbliTUs b/[, ¢ BO3MOXKHOCThIO co3nanus HOBoM B/l mpu
OTKPBITUM U YAAJIEHUs CYIIECTBYIOIIEW IIpU 3akpbelTUH. B TepmuHax noacucremel «bJl», cucremsl
OpenSCADA, otkpsiTieM B/l siBnsieTcst €€ peructpanusi i MOCAEAYIOMIETO UCIOIb30BAHUS B CUCTEME.
Taxoke, moanepKuBaeTcs onepanus 3anpoca nepeuns tadauu B /1.

B/ SQLite anpecyercst myTém ykazanus umeHH ¢aiina b/l B dopmare: [<FileDBPath>;<nTransReq>].
I'ne:
- FileDBPath — Ilonustii nyts K B/I.
« nlransReq — Konum4ecTBO 3ampocoB B TpaH3akKuu. Ecim 3TO KoJMuecTBO paBHO 1, TO
TpaH3aKLUsl OTKPBIBAETCS U 3aKPBIBACTCS [T KaXI0TO 3a1poca.

Monynp noanepXuBaeT KOAUPOBAHUE JIaHHBIX B HYX HYI0 KoaupoBKy. C 31oil nensto, A b/ B nenowm,
MOKHO yKa3aTh pabouyro KOIMpPOBKY. B mpouecce paboTbl OyneT BBINOJIHATHCS KOJUPOBAHHE IAHHBIX,
0a3bl naHHBIX, U3 KonupoBku b/l B cucremuyto koaupoky OpenSCADA u oGpatHo.

2. Onepanuu Haja TA0JAUIIEH

[Tonnep:xuBarOTCsl OMepalMy OTKPBITHS, 3aKPBITHS TaOJHIbIL, C BO3MOXKHOCTBIO CO3JAaHUS HOBOM
TaOJIMIBI IPU OTKPBITUU U YAAJIEHUS CYLIECTBYIOIIEH MIPU 3aKPBITUH, a TAKKE 3aIIPOC CTPYKTYPhI TaOJIUIIBI.

3. Onepanuu HAX COAEPKUMBIM TAOJIHIbI

+ CKaHHUPOBAHME 3amucel TabIUIBL;

*  3ampoc 3HAYCHUN YKa3aHHBIX 3alUCei;

+ YCTAHOBKA 3HAYEHMI yKa3aHHBIX 3aMHCEN;
 YJaJEHHUE 3aInCei.

API noacucrems! “BJ/” npenmnonaraer AOCTYI K COAEPHKUMOMY TaOJIHUIBI IO 3HAYEHUIO KIIFOUEBOTO(bIX)
nosei. Tak, onepanus 3amnpoca 3anucu Moapa3yMeBaeT NpeIBAPUTEIbHYIO YCTAHOBKY KIIIOUEBBIX KOJIOHOK
oonekTa TConfig, mo koTopsIM OyeT BeimosHeH 3anpoc. Co3nanue HOBOHM 3alUCH(CTPOKH) TPOU3BOIUTCS
ornepanueil yCTaHOBKY 3HaUY€HUH 3a1ucu, KOTopasi OTCYTCTBYET.

Mozynb m03BOJISIET TMHAMUYECKH MEHATh CTpyKTypy Tabmun Bl SQLite, myrém co3ganus HoBoii B/l ¢
TpeOyeMol CTPYKTYpOW M KONMHPOBAaHME B HEE MaHHBIX W3 cTapoil. Tak, B cllydyae HECOOTBETCTBUS
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CTPYKTYpbI TaOJIMIBI U CTPYKTYpbl YCTaHABIMBAEMOH 3amMcH, CTpyKTypa TaOnuiubl OyaeT mpuBeneHa K
TpeOyeMoii CTpyKType 3anucu. B ciyuae 3ampoca 3HaYSHHI 3alIMCH M HE COOTBETCTBUS CTPYKTYP 3aIUCH U
TabMuIbl, OyAyT MOJIy4€Hbl TOJBKO 3HAYEHHUS OOLIMX DJIEMEHTOB 3amucd W Tabnuubl. Moaynab He
OTCJIEKUBAET MOPSAKA PACTIONIOKEHHS 3JIEMEHTOB 3aIIUCH U CTPYKTYPhI TaOIuUIbI!

MonyneM PCATN3YCTCA MCXAHU3M MOAACPKKH MHOT'OA3BIKOBBIX TCKCTOBBIX IEPCMCHHLBIX. I[J'ISI TTOJIEH ¢
MHOT'OSI3bIKOBOM  TEKCTOBOM TEPEMEHHOW CO3JAl0TCSI KOJOHKM OTAEIbHBIX S3bIKOB B  (opmare
<FldID>#<lang> (NAME#en). [Ipu 3TOM 06a30Basi KOJOHKa COACPKUT 3HAYEHHUE JJIsi 0A30BOTO SI3BIKA.
KoJIOHKM OTIeNbHBIX S3bIKOB CO3JAI0TCS IO HaJOOHOCTH, B MOMEHT coxpaHeHus B b/l u npu ucnonnenun
OpenSCADA B cooTBeTCTBYIOIIEH JIOKAIU. B ciiydae oTcyTcTBUSI 3HaUEHUS /17151 KOHKPETHOTO sI3bIKa OyaeT
UCIIOJIb30BaThCS 3HAUEHUH U1 0a30BOTrO SA3bIKA.

Tunsl snementoB bJl SQLite crnemyromuMm 00pa3oM COOTBETCTBYIOT THIAM JJIEMEHTOB CHCTEMBI
OpenSCADA:

Tunsl nosei cucrembl OpenSCADA Tunsl nosieit /I SQLite
TF1d::String TEXT

TFld::Integer, TF1d::Boolean INTEGER

TFld::Real DOUBLE

4. IIpaBa gocryna

[TpaBa moctyna x BJ] ompenensiroTcss mpaBamMu AOCTyINa K OTAEIbHO B3saTomy aitmy B/, Momxynem
nojuepxkuBaerca padbora ¢ daitmamu Bl SQLite B pexume TOJNBKO [JIsi YTCHHs, HANpUMEp B
JEMOHCTpAIIHSIX.

5. IlIpousBoauTebHOCTH BJ]

3amep npousBoauTeabHOCTU b/l BeimonHsuics TectoM «b/[», Moayns cucteMHbix TecToB "SystemTests",
nyTéM BBIMIOTHEHUS OINEpalii Haj 3amucsiMU CTPYKTypoil: <name char(20), descr char(50), val

double(10.2), id int(7), stat bool>.

Onepauus K8-3000+, 256M, 120G, SQLite 3.4.2
Coszoanue 1000 3anuceii (cex):  0.45

Obnosnenue 1000 3anuceu (cex): 0.50

Ionyuenue 1000 3anuceti (cex): 0.2

Yoanenue 1000 3anuceii (cex): 0.2
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Moayas nmoacucremnl “b/1” <FireBird>

Mooynw:  FireBird

Ums: B/l FireBird
Tun: b
Hcemounuk: bd_FireBird.so

Bepcus: 0.9.1
Asmop: Poman CaBoueHko

Onucanue: Monyns BJ1. Ilpenocrasnser noanepxky bJ] FireBird.
Jluyensus: GPL

Monyns <FireBird> npenocrasisier B cucremy OpenSCADA nognepxky bJl FireBird u InterBase. b/
FireBird sBisiercst HeOonbInoii BcrpanBaemoil bBJ[ ¢ gynkimsamu cereBoit BJI, monnepkusatomeit SQL-
sanpocel. bl FireBird moctpoena nHa ocHoBe kommepueckoit CYB]] Interbase u pacmpocTpansieTcst mo
cBOOOIHOM nHieH3un. O3HakomMuThes ¢ BJ] MoxxHO Ha caiite BJ] — M http://www firebirdsql.org. Moy
ocHoBaH Ha Oubmmotexke C/C++ API nmpomsBoaurens bJ[. Moaynab mo3BOMSIET BBITONHATH JSHCTBHS HaT
0a3amu TaHHBIX, TAOIHUIIAMU U COJIEP>KUMBIM TAOJIHII.

1. Onepauuu nag b/{

[TonnepxuBaroTca omnepanuu OTKPBITHS U 3akpbiThs BJl ¢ Bo3MOXHOCThIO co3aanHus HOBoM B/l mpu
OTKPBITUM W YJAJCHUsl CYLIECTBYIOLIEW Mpu 3akpbiTuM. B Tepmuuax mnoacuctemsl «bJl» cuctemsl
OpenSCADA otkpeitiiem BJl siBnsiercs e€ peructpanus AJis NOCIEAYIONIETO MCIOIB30BAHMS B CHUCTEME.
Taxxe nmoanep>kuBaeTcs onepanus 3amnpoca nepeyts tadnui B b/,

b/l FireBird agpecyercst myrém ykasanus umenu ¢aiina BJ/I, mons3oBatens u maposiss. B obmem anpec
bJ1 3anuceiBaeTcs TakuM oOpazom: [<file>;<user>;<pass>]. T ne:
« file — nonnoe ums ¢aitna BJ1;
* user — mojab3oBaresb b/l, OT UMEHH KOTOPOTO MPOU3BOAMTCS JTOCTYTI,
*  pass — TMapoJIb MOJIb30BaTENs, OT UMEHU KOTOPOTO MPOU3BOJUTCS TOCTYII.

Moaynbs noaaep:KuBaeT KOAUPOBAHUE JAHHBIX B HYXKHYIO KOAUPOBKY. C 3Toil nenvto ais B/ B nenom
MOKHO yKa3aThb pabouyro KOAMPOBKY. B mpouecce pabGoTel OyAeT BBINONHATHCA KOAWPOBAHME JIaHHBIX
0a3bl naHHBIX U3 KoaupoBku b/l B cuctemuyio koauposky OpenSCADA u oOpatHo.

2. Onepanuu Haja TA0JIUIIEH

[TopnepxuBaroTCsl ONEpalM OTKPBITHUSA, 3aKPBITHS TaOMUIBl C BO3MOXKHOCTBIO CO3/1aHUSI HOBOM
TaOJIMIBI IPU OTKPBITUU U YAAJIEHUS CYLIECTBYIOIIEH MTPU 3aKPBITUH, a TAKXKE 3aIIPOC CTPYKTYPhI TaOJIUIIBI.

3. Onepanuu HAX COAEPKUMBIM TAOJIHIBI

+ CKaHMpOBaHUE 3amucei TaOJINIbL;

*  3aIpoC 3HAYEHUN yKa3aHHBIX 3aIUCEH;

+ YCTaHOBKA 3HAYECHMI YKa3aHHBIX 3aIIUCEH;
* ylaJcHHE 3alMCEH.

API noncucrems! “BJ1” mpeanonaraer 10CTyN K COAEPKUMOMY TaOIHIBI TIO 3HAYCHUIO KITFOUEBOTO(BIX)
nossi(eit). Tak, omepauus 3ampoca 3alucd MOAPa3yMEBAET IPEABAPUTEIbHYIO YCTAHOBKY KIIIOYEBBIX
komoHOK oOwekta TConfig, mo koTopsiM OyneT BbIMOJHEH 3ampoc. Co3gaHue HOBOM 3amUCH(CTPOKH)
MIPOM3BOJUTCS OlNepanyell yCTaHOBKY 3HAYEHUH 3aIiCH, KOTOpasi OTCYTCTBYET.

Mozynp 1O3BOJSET AMHAMHYECKHM MEHATh CTpykTypy Tabmun bBJ[ FireBird. Tak, B ciyuae
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HECOOTBETCTBHS CTPYKTYPhI TAOJIUIBI U CTPYKTYpPbl YCTaHABIMBAEMOW 3allUCU CTPYKTypa TabIuIbl Oyner
npuBeleHa K TpeOyemoll CTpyKType 3ammcu. B cimydyae 3ampoca 3HAYEHHH 3amucyd W HE COOTBETCTBUS
CTPYKTYp 3aliCH U TaOJHIBI, OyIyT MOJYYCHBI TOJIHKO 3HAUYCHUS OOIIUX DJIEMEHTOB 3aIUCH U TAOHIIBI.
Moynb He OTCIIeKUBAET MOPSAAKA PACTIONOKEHHS AIEMEHTOB 3allUCH U CTPYKTYPHI TaOIUIIBI, KPOME 3TOTO
omnepanusi I3MEHEHHsI THIa KOJIOHKH HE SBJISICTCS 0€30MacHOM U JJaHHBIE B M3MEHSIEMBIX KOJIOHKaxX OymyT
yTepsiHbI!

Tunbr snementoB B/l FireBird crnenyrommM o0pa3oM COOTBETCTBYIOT THIAM 3JIEMEHTOB CHCTEMBI
OpenSCADA:

Tunsl noseii cucrembl OpenSCADA Tunsl noJieit B/ Fire Bird
TF1d::String VARCHAR, BLOB SUBTYPE TEXT
TF1d::Integer INTEGER

TFld::Real DOUBLE

TF1d::Boolean SMALLINT

4. IIpaBa nocryna

IIpaBa nocryna k b/l onpeneinsrorcs npasamu b/I.

S. IlIpousBoauTebHOCTL B/1

3amep mpoumsBoauTenbHOCTH bBJ[  BemonHsics Tectom  «bJl»  MOmyns  CUCTEMHBIX  TECTOB
"Special.SystemTests" myTéM BBITIOJHEHUS ONepanuidi Haa 3alMHUCIMH CTPYKTypoil: <name char(20), descr
char(50), val double(10.2), id int(7), stat bool>.

Onepanust K8-3000+, 256M, 120G, FireBird 2.0.3 FireBird 2.0.3 (Remote
pan (Local SuperServer) SuperServer)

Co3zoanue 1000 3anucet 123 276

(cex):

O5H06ﬂfHu€ 1000 4.43 6.92

3anucell (cex):

Tonyuenue 1000 3anuceti 231 4

(cex):

Yoanenue 1000 3anuceti 101 239

(cex):

Moayne nogcuctemol “B1” <FireBird> 133


http://diyaorg.dp.ua/oscadawiki/Doc/FireBird?v=3my&

Moayab noacucreMsl “COop 1aHHBIX”
<DiamondBoards>

Mooynw:  DiamondBoards

Hua: Diamond maTer cOopa JaHHBIX
Tun: DAQ

Hcmounux: daq_DiamondBoards.so

Bepcus: 1.2.0

Aemop: Poman CaBoueHko

[Ipenocrapisier nocTym K miatam cobopa ganHbX oT Diamond Systems. Brirrogaer
MOJICPIKKY CHCTeMHOM TuiaThl Athena.

Jluyensusa: GPL

Onucanue:

Monyns npenoctasiser B cucreMy OpenSCADA mnojnepXky HCTOYHMKOB JWHAMHYECKUX JAaHHBIX,
OCHOBaHHBIX Ha TuaTax cOopa maHHbIX pupmbl Diamond Systems (http:/diamondsystems.com/). Moxyib
MOCTPOEH Ha OCHOBE YHHUBEPCAIBHOTO JpaiiBepa MPOU3BOAUTENS TUIaT. Y HUBEpCAIbHBIN ApaliBep NOCTYIEH
NPAaKTUYECKH Ui BCEX M3BECTHBIX NPOTPaMMHBIX IatGopM B Buie OMOTMOTEKH. YHHUBEPCATbHBIX
npaiiBep ObUT TONlydeH To anpecy http://www.diamondsystems.com/support/software. [IpaiiBep ObuI
BKIIIOYEeH B AucTpuOyTuB cucteMbl OpenSCADA, nmostomy [uist cOOpKH TaHHOTO MOJyJie He TpeOyroTcs
BHEIIIHHE OMOJIMOTEKH.

[Tnate! c6opa nanubIX Gupmbsl Diamond Systems npeacTaBistoT U3 ce0s MOy paciiupeHus popmara
PC/104. TInater MoryT cojepkaTh: aHamoroBbie [O(BXOABI/BBIXOABI), MUCKpeTHBIE IO W CcU&T4mMKH.
Kommekranus miaT MOXET 3HauYUTENIbHO BapbuUpoBaThcsa. Moryt coaepkarbest Toiabko 1O omgHoro tuma
win ke Bcé moHeMHOry. Kpome toro, gyHkimei cOopa JaHHBIX MOTYT HAJENATHCS U CUCTEMHBIC IUIATHI
sToit ¢pupmbl. Hanpumep, cuctemnast minata Athena copepxur: 16 Al, 4 AO, 24 DIO.

Monynb mpenocTaBiseT MOAJEPKKY aHAIOTroBbIX M AucKpeTHBIX 0. COop anamoroBbix BxoaoB (Al)
MOJIICP)KUBACTCS B JIBYX pEXKUMax: MpsMoro cOopa u cbopa mo mpepsiBanmio. Meton cbopa 1o
NPEPHIBAHUIO MO3BOJISET JTOCTHYh MAKCHMMAaJbHOW YacTOTHI ONpoca IOJICPKHBAeMO ammaparypoid. B
ciydae c mpoueccopHoil mmartoii Athena sta wacrora gocturaer 100 xI'm. B mpomecce cbopa mo
NPEPHIBAHUIO TAHHBIE TTOJTyYalOTCsl CEKYHIHBIMH KaJpaMHy ¥ OMeEIaoTcs B Oydepa apXxrBOB 3HAYCHH.

B cnyuae ompoca aHaJIOrOBBIX KaHAJIOB IO HPEPHIBAHHIO HACTPOUTH MHIMBUAYATBHO KaXIbIH KaHa
Henb3s. Takast BO3SMOXKHOCTb ITPEIOCTABIISETCS TOJIBKO MPU IPSIMOM OIIPOCE.

JluckpeTHbIe KaHabl OOBIYHO SBJISIOTCS JABYHAIPABICHHBIMU M IPYNIUpPYIOTCS Mo 8 kaHanoB. Kaxmoit
rpynne KaHajioB MOKHO OT/EJIbHO HAa3HAUYWTh HANpaBICHHOCTh. MOAayllb HpPEIOCTaBISET BO3MOXKHOCTh
KOH(QUTypHpOBaTh I'PYIIIbl JUCKPETHBIX IAPaMETPOB.

Taroke MoayleM peanu3yloTcs (PYHKIMH TOPU30HTAIBHOTO PE3epBUPOBAHMS, a NMEHHO COBMECTHOM
paboThI ¢ yAalI€HHOM CTaHIIMEeH 3TOro->ke€ ypOBHSI.
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1. Kontposuiep nanubix miaart pupmsl Diamond

[nara ¢upmer Diamond Systems koHUTypHpyeTcs TyTEM CO3[AaHHUS KOHTpOJUIEpAa B CHUCTEME
OpenSCADA wu ero xoHdurypanuu. [Ipumep BKIIagku KOH(DHUTYpaIlMi KOHTPOJIIepa IIaThl IPUBEICH Ha
puc.1.

T X

[

Dain  PepakTvposadue  Bug
88000
|l-'1ru'|n

5@

wi TpaHCMopTHEIE NPOToKo Nk

B

E--E-H

®-H-E-E

Demo cTaHupsa

-

= Baskl faHHbIx
|4, BesonacHocTe
_} TpaHcnop TRl

J CHop faHHs
B Modynes:

ModBus
DCOM knueHT
SMMP EnueHT

F-3

3BYKOBAA KApTa
MNanyeckui ypoEeHe

OB -E88-8-B-BE

test
BuGnuomexa wabnoxos:
| Apxneb
G4 CrewaneHee

[d| NonbsoeaTensckue WHTepdeice

%y ¥NpaeneHWe MogynanKI
Loop

Loop S50

PLXE

+ Met book

LLnks METOUHWKDE BaHHBIX

BROYHBIR BBIMMCIMTE N
H CBop gaHHE!X cHCTEMbI

BeluvcnuTens Ha java nogob
CBop paHHbIX Siemens
Diamond nnaTel cBopa gaHHE

an

22

KoHmponnep: test

KoHTponnep l MapameTpel | KoHgurypawa nnatel ]

I B/l KOHTRONNERE: l"." | - ]

=

— KoH1rypawaa
2 test

LITE [

OnucaHKe:

Brniouate: [

Janyckate: [

Peseperpos aHWe: [ BelknoqeHo | - ]

MpesNoYTEHNE MCMOMHEHIA; [«:Elhlcmmi& YpOBEHE= |v]

Diamend nnata: | ATHEMA -

Tabnuua aHanoroBbIx NapaMeTRos: [DiamPrmA_test

Tabnuua AMCKpeTHBIX MapaMeTRos: [DiamPrmD_test

3nynaua gaHHsnc [

Bajoebii agpec nnatel: | 0x280
BekTop NpepbisaHUA: E
KoHdw rypaupoHHed GaiT guckpeTHen 10

Chop Al No NpepsIB aHWID; IEI

JuanasoH Hanp axeHwi Al | 108 -
MonapHocTe Al | BUNonApHEIR -

YewneHwe no Al | x2

YacToTa chopa no ogHomMy kaHany Al (M) E

I!

[«

)

DemoStation/sub_DAGQIMod_DiamondBoardsicntr_testMe2fontr¥e2fcfg2fiD

fonan

Puc.1. Bxnanka koHdurypauuu KoHTposuiepa/miatsl pupmbsl Diamond Systems.

C oMoIIbio 3TOH (GOPMBI MOKHO YCTAaHOBHTD:
« Cocrossaue koHTposiepa(miarel), a uMeHHo: Craryc, «Bkmouen», «3anymen» u ums B/l
coJieprkanieit KoHpurypamuro.
+ HWnentudukarop, UMs ¥ ONMCaHUE KOHTPOJUIEepa(TIaTh).
+ CocrosiHHE, B KOTOPOE NMEPEBOAUTH KOHTPOJUIEp MpH 3arpy3ke: «Bkiouen» u «3armmyeny».

+  PexuM ropu3oHTaIbHOIO pe3epBUPOBAHUS U NIPEANIOYTEHHUE UCIIOJIHEHHSI JAaHHOTO KOHTpPOJLIEepa.
+ Tun nnate! pupmel Diamond Systems.
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«  VMenHa Tabuuil 111 XpaHEHUsS] KOH(DUTYpaAIlMK aHAIOTOBBIX M JUCKPETHBIX MapaMeTpoOB JTaHHOTO
KOHTpOJUIEpA.

+  BrxuroueHne pexuma IMyJISIHA BBICOKOCKOPOCTHOT'O HCTOYHUKA JIAHHBIX.

+ ba3oBslii ajipec U anmapatHoe mpepbiBaHUe IUIaThI (17151 cOopa Mo MPEPhIBAHUIO).

 IlpusHak cOopa aHAJIOTOBBIX BXOJOB IO MPEPHIBAHHIO M YacTOTy cOopa JaHHBIX IO OJHOMY
KaHay.

+  OOmyro KoHpUTYpaIUo MPeodpa3oBaTess aHAJOTOBBIX BXOJOB B COCTAaBE: JMANa30Ha BXOIHBIX
HAMpPSDKEHUH, MOJSIPHOCTH U YCUJICHUS KAHAJIOB.

B PCKUMC IMPAMOTO OIPOCa AaHAJOIOBBIX BXOJOB allllapaTHOC MNPCPLIBAHUC IUIAThI, 4aCTOTa OIIpocCa

AHAJIOT'OBBIX BXOJ0OB U YCUJICHUC aHAJIOT'OBOI'O l'IpCO6p330BaTCJ'IFI HEOOCTYITHEI.

I[J'IH KOH(bI/IpraI_II/II/I IMOpTOB I_[I/I(I)pOBBIX BXOI[OB/BBIXOJIOB Ha CTpaHULEC KOHTpPOJIJIEpa COACPIKUTCA

BKJIa/IKa WX KOHUrypamuu (puc.2).

|

-+ QT OpenSCADA KoH(MrypaTop

Pann Pepaktuposadue Bug [lomouwls

88000 R L2000 28

Vs 2] Konmponnep: test
TpaHcnopTép K
ModBus knueHs | Koutponnep | Mapamertpel | KoHdurypauns nnatel \
SNMP knueHT
BNoYHbIi BbIYM ~Ouckpethble O nopTel. Bxoas! BeiBpaHb!
¥ Cbop paxH MopTA: []
3BykoBanA KapT MopT B: [
Norvyeckuia yp
BblMMCnnTEND Mopr C1: []
CBop paHHbIX Mopt C2: []
= Diamond nnat
Ef
ail
di1
Eubnuomexa wab.
C1 N (D]

Froman)

Puc.2. Bxnagka koH(pUrypanuu nopToB MH(POBHIX BXOI0B/BBIXO/IOB.

Moaynb nogcuctembl “Coop gaHHbIX” <DiamondBoards> 136



2. ITapameTpsl kKoHTPOJLIEepa Diamond

Mogynem mnpenocraBisercss MH(OpManus O JAByX THMAX MapamMeTpoB: HU(PPOBOM U aHAJIOTOBOM.
Kaxxnprit Tun mapamerpa xpaHutcs B oTaenbHor b/l u, kak cieacTBue, colepKUT COOCTBEHHYIO BKIIAJIKY
KoHpurypanuu. Bkrmaaka KoH(Urypaly aHAJIOTOBBIX NapaMeTpoB TMpejcTaBieHa Ha puc.3. Bkmaaka
KOH(HUTypanuu UQpoBBIX MapaMeTPOB MpeICTaBlIeHa Ha puc.4.

Pain Peparktvpoeadve Bug [Nomowb
880QCOAx &2

G -

s ] lMapamemp: ait
i/ TpaHcnopTbl
Wi TpaHcnoptHele np_ | | Mapametp | Atpubytsl | ApxuBaums |
= [+ Chop paHHbIx
5 Modynb: ~CocToaHue
TpaHcnopTép u Tun: a_prm
ModBus knuent
Brrouen:
SNMP knuenT o
BrOYHBII BbIYIA ~ KoHdpurypauus
¥ CGop paHe ID: ai1
3ByroBan KapTa Vns: [
Norvdecknin ypo
BbluucnnTenb H Onucarwe:

CBop naHHbIX 3
= Diamond nnats
- test
ail
di
EBubnuomexa wab
[ ] Apxues
£ CneuwanbHble
L] I'Ionbauaarenbcrm;E

Brnovate: [+

2|

[

Twn aHanoroeoro NnapameTpa: [E)(G,D, |v]
Kanar: |0 =

[+

& YnpaeneHwe Mogy s

(<] (D)

Flroman)

Puc.3. Bxiagka koHUrypaluu aHaIoroBbIX apaMeTpOB.

C omonibio GopMbl KOH(DHUTYpAITUN AaHATIOTOBBIX MTAPAMETPOB MOKHO YCTAHOBHTD:
+ PexuM napamerpa, a MMEHHO «BKiIr0U€H» U THUII TapameTpa.
«  HWpentuduxarop, UMs U ONMCaHUE TApaMeTpa.
+ CocrosiHuE, B KOTOPOE NEPEBOAUTH MapaMeTp MpH 3arpyske: «Brimouen».
- Hanpasnennocts mapamerpa — «Bxom» unu «Beixom.
«  @u3"yYeCcKHUil KaHAJI mapameTpa.
+ YcuneHue KaHalla B ciiydae BXoJa (Ui IpsIMOTro OIpoca).

Jis nmoctyma K 3HAUYEHUSIM aHAJIOTOBBIX IMapaMeTpoB (GOpMHUPYIOTCS aTpuOyThl. J[Isi aHAIOTOBBIX
BXOJIOB:

+ 3HaueHHE B MporleHTax (value);
+ BXOJHOE HampspkeHue (voltage);
« kox AIIII (code).

I[J'I?I AHAJIOTOBBIX BBIXOAOB YCTAHABJIMBAIOTCA:
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+ 3HAYCHHUE B IpoleHTax (value);
+ BBIXOJHOE HampspkeHue (voltage).

= 0 X
dann Pepaktuposanne Bug [lomouls
= Ty o &=
880U =RXLLL1200 @9
Vims =] Mapamemp: di1
i/ TpaHcnopTsl
W/ TpaHcnopTHble np MNapameTp [ AtpnbyTel | Apxueauws ]
= [+ Chop naHHbIX
= Modyns: ~CocToAHue
TpaHcnopTép n Tun: d_prm
ModBus knueHt
Brrovyen:
SNMP knuenT o
BrOYHbIiA BBIYN ~KoHdpurypauus
¥ COGop paHHE ID: di1
JeyroBan kapTa s [
Noruyeckni ype
Bbl4McnUTENb H Onucanue:
CBop paHHbIx &
= Diamond nnaTte
=- test
ail
di1
Bubnuomeka wab, B e
[ 1 ApxwBbl KnroHaTe:
&4 CneunansHble Twn auckpeTHOro napaMeTpa: [B:mn -
Monb3oBaTensckie | Nopr: [ A v]
& YnpaeneHwe mogy
Loop B Kawan: |0 =
Athena il
[I*)
Ffoman]

Puc.4. Bxnanka konpurypanuu nudpoBbix HapaMeTpoB.

C noMoI1bI0 BKIIAIKH KOHPUTypauy MUPPOBBIX MApaMETPOB MOKHO YCTAHOBHUTD:
« Pexum napamerpa, a UMEHHO « BKIIFOUeH» M THI TapaMeTpa.
«  Wpentuduxarop, UMs U ONMCaHUE apaMeTpa.
+ CocrosiHHME, B KOTOPOE MEPEBOIUTH MapaMeTp MpH 3arpy3ke: «BKIoueH».
- HampasnenHocts napamerpa — «Bxon» nnm «Berxomy.
- Dusnyeckuii OPT U HOMEP KaHaja.

Jns  ngoctyma K 3HaueHUSM  IUQPPOBBIX  HapaMeTpoB  (HopMHUPYIOTCS
MPEAOCTABISAIONINI BXOJHOE 3HAYEHUE WIIH BBICTABIISIFOLINI BBIXOJHOE.

atpudyr  <value>,
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MoayJab noacucreMbl “Coop 1aHHbIX” <System>

Mooynw:  System

Hwma: C6op nannsix OC
Tun: DAQ
Hcemounuk: daq_System.so

Bepcua: 1.7.0
Asmop: Poman CaBoueHKO

[Ipenocrasmsier coop nanubix u3 OC. [TognepkuBaroTcss HCTOUHUKU JaHHBIX OC
Linux: HDDTemp, LMSensors, Uptime, Memory, CPU u T1.1.

Jluyensus: GPL

Onucanue:

Monynb sBIsieTcs, cBOero poja, uuio3oM wmexay cucreMoit OpenSCADA u OC(omepaunoHHOM
cucTeMoi). MoJlysib MoTyJaeT JaHHbIC U3 Pa3IMIHBIX UCTOYHHKOB MaHHBIX OC M TO3BOJIIET YIPABIATH
komnonentamu OC (B Oyayiem).

Moynb MpenocTaBiseT BO3MOKHOCTh aBTOMATHYECKOTO IIOMCKA MOJJIEPKUBAEMBbIX M aKTUBHBIX
UCTOYHUKOB JAHHBIX C CO3JaHHEM NapaMeTpoB JUIsl JIOCTyNa K HUM, a TaKkke peanusauus (yHKIUN
TOPU30HTAIFHOTO PE3ePBUPOBAHUS, & WUMEHHO COBMECTHOH pabOThl ¢ yNal€HHOW CTAaHLUEH 3TOro-xe
YPOBHSIL.
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1. KonTpoJsuiep 1aHHbIX

Hnst noGamnenus ucroynnka MaHHBIX OC co3maércs u KOHPUTYpPHUPYETCS KOHTPOJJIEp B CHUCTEME
OpenSCADA. Tlpumep BkIaaKu KOHDUTYypallMu KOHTPOJUIEpa JAHHOTO THUITA n300paxeH Ha puc. 1.

urator of OpenSCADA: Demo station

dalin  PegakTwpoeadve  Bug  Momowp  QTStarter

85000 ek L'/200 28

|I-'1Mﬂ

= e Demo station
"'E Basbl aHHbIx
i/ BesonacHocTb
'5? TpaHcnopTel
i TpaHcmopTHEIE NPOTOKONG!
Bl |+| CBop pamHbIx
= Modyns:
LLIM3 HETOMHWKDE §EHHEI
ModBus
DCOM KAMeHT
SHMP knveHT
BNoYHBIA BBIMMCNMTENE
H CHop gaHHBIX CUCTEN
AKTWBHBIE faHHBIE
3BYKOBAA KapTa
NoMYECKHA YpoBeHb
BeiMMcnMTENE Ha java nog
Chop gaHHelx Siemens
Diamoned nnaTtel chopa pak
BuGnwomera wabnoxos:
| Apxues
({4 CneupancHole
I]l Monb3oeaTenbckke WHTEpdE!
G’l YNpae neHWeE MogynAamiA

E-EH

EHEHHE--OD-EHE

E-H-H

=h |oop
=) | cop SSL
=) p| X3

[ (D]

Konmponnep: AkmueHbele daHHbIe

KoHTponnep MapameTpbl

~CoCcToAHKE B

CTaTyc 3amywen. Momyuenne gaHHbx 2.118 Me.
BratoqeH: ||
JanyweH: [

Bl koHTponnepa: [ nE | - l

~— KoHWrypauua
D AutoDA

HMma: | AKTUBHBIE gaHHbIE

OnucaHwne:

AETHEHBIE JaHHBIE DI'IEpELWDHHﬂﬁ CHCTEMbBI.

Brnouate: [

Janycrats: [

PesepBrpoEaHWe: [ BbiknioyeHo | - ]

MpegnoqTeHHs MCNoNHEHWA; [{Ehlcnmﬁ ¥POBEHE> |v]

ABT. COIRABATE AKTWEHLIE MCT. faHHEIX [

Tabnvuya cMTEMHEIX NapameTpoB: [AutnDAprm

Mepwog onpoca gadHex (mc), | 1000 E
MpUopUTET 3agadqq onpoca:

KD

Jforer]

Puc.1. Briranka koHGUTYypaIiuu KOHTPOJIIEpA.

C moMoIIbI0 3TON BKIAJKH MOXHO YCTaHOBUTH:
+ Cocrosare KOHTpoJuiepa, a uMeHHo: Craryc, «Bxmroueny, 3amymen» u ums BJl comepikareit

KOH(UTypaluio.

«  Wpentuduxarop, UMs ¥ ONMCaHUE KOHTPOJIIEPA.

+ CocrosiHHE, B KOTOPOE NIEPEBOIUTH KOHTPOJUIEP IIPH 3arpy3ke: « Bkiroden» U «3aiyIien».

+  PexxuM ropu3oHTanbHOIO pe3epBUPOBAHUS U IPEANIOUYTEHNE UCIIOJHEHMSI JaHHOTO KOHTPOJUIEpa.
« Ilpu3Hak « ABTOMaTHMUYECKHM MOUCK aKTUBHBIX UCTOYHUKOB JaHHBIX U CO3/IaHHE MapaMeTpoB IJis

HHUX».

+  HWwms Tabmuisl A7 XpaHeHusi KOHQUTYpaIiH MapaMeTpoB KOHTPOIIIepa.
+ Ilepuon m mpuopHTeT 334a4u ONIPOCA UCTOYHUKOB JaHHBIX.
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2. [TapameTpsl

Monynb System npenocTaBiseT TOJBKO OAMH TUI TapaMeTpoB — “Bcee nmapamerper”. [lononHUTENbHBIMU
KOH(DHUTypallmOHHBIMU TTOJISIMU TTAPAMETPOB JJAHHOTO MOIYJIS (pUC.2) SBISIFOTCS:
*  YaCTh CUCTEMBI;
+ JIOTIOJIHUTENbHBIN (3aBUCUT OT UICTOYHMKA JIaHHBIX).

~+ QT OpenSCADA KoHpUrypaTop

Pann PepaktmpoeaHue Bug [loMmowe

88000 LHALL 1200 2O
(<]

Mapamemp: Bpemsa pabombki cmaryuu
¥ Demo station

. Basbl gaHHbIX MapameTp [ Atpubytel | ApxuBauWs ]
{/2 BesonacHocTb
i/ TpaHcnopThl ~Cocrosinune
. TpaHcnopTHLIE NPOTOKONb Tun: std
/| CBop paHHbIX BrnioveH: [
= Modyne:

TpaHcnopTEp MCTOUYHMKY ~KoHdpurypauns

ModBus knuent ID: UpTimeStation

SNMP knueHT .

. Mma: [Bpemn paboTbl CTaHUMK
BroyHbIiA BMUCTIMTENL —
= # CBop naHHbIX cucTe Onucanne:

= AKTMBHbIE AaHHble

‘Bpema paboTel c1
Cratuctuka HXM
Bpems paboTsl cl
CratucTUka MHTE]
Harpyska npouec
Cratuctuka HXM
CeHcopbl ,EI,HHHI:.I)@ YacTb cuctembl: [Bperulﬂ paboTbl v] [GTaHu,uﬂ v]
OBwagr Harp

[ [ s ]

BrntoyaTs: [+

Flroman)

Puc.2. Bxnanka koHpUrypauuu napamerpa.

B Tabmuiie HIKe TpPHBENEGH CHUCOK TMOAJNEPKUBAEMBIX HCTOUYHUKOB mJaHHbIX OC, 3HaueHUe
JOTIOTHUTEIHHOTO KOH(UTYPAIIMOHHOTO MOJIS U aTpHOyThl TapaMeTpOB.

3HavyeHue q01.
Hct. nannbIx KoRGUrypal, moJis ATpu0OyTHI NapamMeTpa TpedoBanus

Nmsi/Homep

nporeccopa. Moxer + [real] load:Harpyska (%)
N MMETh 3HAUYCHHE « [real] sys:Cucrema (%)

poreccop .

HOMepa mpolieccopa + [real] user:ITonb30BaTenn
(CPU) 0

WIH OBITH «B 00IIEM» (%)

0 BCEM IIpoLieccopam + [real] idle:ITpocToit (%)

<gen>.
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HcT. 1aHHBIX

3HaveHue g01.
KOH(pUrypau. 1moJs

ATpu0OyTHI NapaMeTpa

TpedoBanus

+ [dec] free:CBoGonHno (xb);

+ [dec] total:Bcero (kb);

+ [dec] use:Mcnonb30Bano
(xB);

+ [dec] buff:Bydepa (xb);

[Tamsare He Hemoqbsvercs + [dec] cache:Kem (xb);
(MEM) Y + [dec] sw_free:Caor,
cBoOo1HO (KB);
+ [dec] sw_total:CBom, Bcero
(xb);
+ [dec] sw_use:Cgorm,
rcnoab30BaHo (kb).
Jy1s pa®oTHI UCTIOIB3YETCA
oubnuoTeka libsensors win
ATpuOYTHI OTIPENENAIOTCS nporpamma mbmon. bonee
Cencopsi CEHCOPaMH, IOCTYTHBIMHU Ha MIPUOPUTETHBIM B
(sensors) He ucnons3yercs MaTEPUHCKOH TUIaTe. I[Hfl MCTIOJb30BAHHH ABIIACTCA
KaKJIOTO CEHCOpa CO3MaETCs ouobanoreka libsensors,
OTJICTbHBIN aTpUOYT. MOCKOJIbKY mbmon nmeeT
POOJIEMBI Ha MHOTOSIICPHBIX
apXUTEKTypax.
Temmeparypa . [str@ng] disk:Vms; JlomkeHa OBbITh yCTaHOBJICHA,
HDD Huck. JloctyrHbie B + [string] ed:Eqununa CKOH(UTYpUPOBAHHA U
(hddtemp) CHCTEME JTUCKH. HU3MEpPCHHS; 3amyIieHa Kak CEpPBUC

+ [real] t:Temnepatypa.

nporpamma hddtemp

Bpewms paboTsl

Bpewmst paGoTsr:

+ [dec] full:Cexynas
MOJTHOCTHIO;
+ [dec] sec:Cexynupr;

(uptime) gf;eﬁ:; + [dec] min:MunyTHI;
HH. + [dec] hour:Yacsr;
+ [dec] day:/lam.
ATpuOyTHI ONIpEeAETSIOTCS
SMART-nonsiMu 10CTyIHBIMU
HDD Smart  [uck. JoctymHbie B JlomkHa OBITH YCTAHOBJICHA U
JUISL YKa3aHHOTO aucka. s
(hddsmart) CHUCTEME JTUCKH. ) JOCTyITHA yTHianTa smartctl.
KaXJI0T0 TOJIst cO31aéTCs
OTJIEIbHBIN aTpUOYT.
CratieTika Jluck nnm paszen. ATpuOyTHI:
HocrtynHble B cucteme + [dec] rd:IIpounTano (K6);
HDD (hddstat)
JIUCKH U pa3lIebl. + [dec] wr:3anucano (K6).
CraticTika CeteBoit uarepdeiic. ATpuUOYTHI:

cetu (netstat)

CeteBble nHTEpDEHCHI
JOCTYITHBIE B CHCTEME.

+ [dec] rev:IIpunsito (K6);
+ [dec] trns:ITepenano (KO).
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Moayab noacucreMsl “COop 1aHHBIX”
<BlockCalc>

Mooynw:  BlockCalc

Hms: bro4HbIi BRIYUCINTEID.
Tun: DAQ

Hcmounux: daq BlockCalc.so

Bepcus: 1.3.0

Aemop: Poman CaBoueHko

Onucanue: TlpenoctaBisieT OJOYHBIN BEIYUCIUTENb.
Jluyensus: GPL

Monyne noacucrembsl «DAQ» BlockCalc npenocrasnsier B cuctemy OpenSCADA mMexaHU3M CO3J1aHUS
M0JIb30BATEIbCKUX BBIUMCIEHUH. MeXaHu3M BBIYMCICHUN OCHOBBIBAETCS HA (DOPMANBHOM SI3bIKE OJIOYHBIX
cxeM((pyHKIIMOHAIBHBIX OJIOKOB).

Taioke MoayleM peanu3yroTcs (yHKIMH T'OpPU30HTAIbHOIO PE3EpBUPOBAHMS, & UMEHHO COBMECTHOM
paboThI ¢ yIaNEHHOW CTaHLIMEH 3TOro-Ke ypoBHS. Kpome cHHXpOHU3aIMK 3HAYCHUI U apXHBOB aTpUOYTOB
apaMeTPOB MOAYJIEM OCYILIECTBIIETCSI CUHXPOHM3ALMUS 3HAYEHUH OJIOKOB OJIOUHOW CXEMBI, C LEIBIO
0e3y1apHOro MoAXBaTa ajJrOpUTMOB.

S3pIKU GJIOYHOTO MPOrpaMMHUPOBAHUS OCHOBBIBAIOTCS HA MOHATHU OJIOUHBIX cXeM (()yHKIMOHAIBHBIX
6mokoB). [Ipy 4em B 3aBUCHUMOCTH OT CYLIHOCTH OJIOKa OJOYHBIE CXEMbI MOIYT OBITh: JIOTUYECKUMHU
CXe€MaMH, CXEMaMH PEeJIeHHON JIOTUKU, MOJENIBI0 TEXHOJIOIMYecKoro mnpouecca u apyroe. CyTb OyouHON
CXEMBI COCTOUT B TOM, YTO OHA COJEPKUT CITIUCOK OJIOKOB U CBS3U MEXY HUMH.

C ¢opmanbHON TOUKM 3peHHs OJOK 3TO MeMeHT ((YHKIHS), KOTOPbIM HMMEET BXOMbI, BBIXOJABI U
aNropuT™M BblYMCIeHUs. Mcxoas U3 KOHUENIMHU Cpelibl MPOrpaMMHUpPOBaHUsA, OJOK — 3TO KaJp 3HAUYEHUH,
ACCOILIMMPOBAHHBINA C 00BEKTOM (DYHKIIHH.

PazymeeTcsi, BXOJBI W BBIXOJBI OJIOKOB HYXXHO COCIUHSATH JUISl TIOMYYCHHS [EIHHONW OJIOYHOW CXEMBI.
[IpenycMOTpEHBI ClleyIONIne THITBI CBS3EH:

+  MeXOJIOUYHBIC, MOAKIIOYCHUE BXOJa OJHOTO OJOKa K BBIXOJIY OPYTOro, BXOAa OJHOTO OJIOKa K
BXOJ1y JIPYTOr'0 U BBIXOJ OJHOTO OJI0Ka KO BXOAY APYroro;
+ JaibHHE MEXOJIOUYHBIC, COCTUHEHHE OJIOKOB KOHTPOIJIEPOB PA3HBIX OJOYHBIX CXEM JIaHHOTO
MOJTYJIS;
+ ko3¢ dunmeHTs, npeoOpa3zoBaHHe BXOJa B MOCTOSHHYIO, BCE BXOJbI/BBIXOJBI MO YMOITYAHUIO
WHUILIUUPYIOTCS KaK MOCTOSIHHBIE,
+ BHELIHMI aTpuOyT mapameTpa.

VYciioBHO coevHEHHs OIOKOB MOXHO M300pa3uTh KaK CBSA3M MeXAy Onokamu B 1enoM (puc. 1) uim
netanu3anus cBsizeil (puc. 2). B mporecce CBsSI3bIBaHUS MapaMeTPOB OJIOKOB JOMYCTUMO COCIMHECHHE
napameTpoB jroboro Ttuma. IIpum 3TOM, B mpolecce BbIUMCIEHUS OYy[eT BBINOJHATHCS aBTOMATHUECKOE
NPUBEJICHNE THIIOB.

Mogaynb nogcuctembl “Coop aaHHbIX” <BlockCalc> 143



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 cBsi3u Mexay 010KkaMu OJI0YHOM CXeMbl

IMapam TTapam IMapam IMapam TTapam Mapam
Fo > P Fo > P Fo
Fio * Fi Fo 3 Fi Fo
Hemoanux 3 ol - Fuanan
{paciod)
Frunyie Erumyie Evuryia
Enow: Hemounux FF3 Enpox: PP3 Epox: KIII6

Puc. 2. Jleranu3upoBaHHbIE CBSI3U MEXTY OJI0KaMU

1. KonTpoJuiep moayJis

Kaxaplii KOHTpoJIep 3TOr0 MOIYJs COJAEPKUT OJIOUHYIO CXEMY, KOTOPYIO OH OOCUMTBIBAE€T C
YKa3aHHBIM TIepuoaoM. [l mpenocTaBiieHUs BBIYMCICHHBIX JaHHbIX B cucremy OpenSCADA B
KOHTPOJUIEPEe MOTYT CO3/aBaThCsl mapamerpsl. [IpuMep BkIaaku KOH(Urypaluu KOHTpoOJUIepa AAHHOTO
TUna n300pakeH Ha puc.3.
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-2 QT Conflgurator of OpenSCADA: [leMo cTaHUMA

Dain  PepakTvposadve  Bug  Domows  QTStarter
2% L& lS06 2
a ! QOO == e L@ (R
Wma
| : a Konmponnep: KM101
=l o Jemo cTaHuma
)
“ml B&dbl A8HHLIX KaHTponnep [ MapameTpbl | Cxema GNoKoE ]
E}B BesonacHocTe
i TpaHcnopTel ~CocTosHWe
@ TpaHcnopTHBIE NpOToKob] T ..
¥C 3amaueH. B i1 187 5
o J CBop faHHBIX al H. Bpemna obcuéta MKC
El- Modyns: Brniover: [v|
LUnos MCTOYHMKCE AaHHBIX i
MocBus Janyuen: ¥
DCON kameHt B[, koHTponnepa: [MySQL.AnastModel |v]
SHMP knneHT
[=} BROYHBIA BBIMWCIMTENE ~ KoHurypaupma
OfwecTaHUMOHKS .
KN O2cntr L: knno1
OfwecTaHWoHKa (KoH ma:
KK101
K102 OnucaHue:
K201 TexHonoma komnpeccopa KM101.
KmM202
K301
KmM302
R CHop paHHBX CMCTEM
3BYKOBAA KAPTA
Nondeckuil ypoeeHe BrniodaTh: |E|
BelMWcnMTeNs Ha java nog, 3 .
CHop paHHex Siemens Ay CHaTy: E‘
Diameond nnaTel cBopa gaH Pe3epBUpo BaHNE: [Ehu{nmueHo |v]
bubnuomexa WatnoHos!
[7] ApxwBbl MpegnoYTEHWE UCMONHEHWA: [{Bhlct:l{l.'ll::i YPOBEHR= |v]
( CnewansHee TafnuLa NapameTepos: [Anastme _prm l
I!] Mone3oeaTensCkME MHTERgERN
@) ¥YnpasneHie MogynaM Tabnvua Gnokos: [AnastKrmm _blocks l
Loop o MeprogHHHoC T ofcqéTa (Me): E
Loop SSL (] n i =
PL¥E — PUORMTET 3848494 BbIMMENEHWA;
[I'I]Q Yyucno MTERELMA B 0JHOM NepUoge ofcuUéTa: E
/DemoStation/sub_DAG/mod_BlockCalcicntr_KM101/%2fcntr3%2st%2 fstatus #[roman]
—_

Puc. 3. Briragka koH(pUTYypamuu KOHTPOJUIEpa.

C noMouibIo 3TOM BKIAJKA MOXKHO YCTAHOBUTH:
+ CocrosiHue KoHTpoJIepa, a uMeHHo: Craryc, «Bximtouen», «3amymen» u ums b/, conepkarieit
KOH(UTYpaIuio.
«  Wpnentuduxarop, UMs U orMcaHue KOHTPOJIEpA.
+ CocrosiHME, B KOTOPOE NEPEBOIUTH KOHTPOJUIEP MpH 3arpy3ke: « Bkirouen» u «3ammyiien».
+  PexuM ropu3oHTaNnbHOrO pe3epBUPOBaHUS U NIPEANIOYTEHNE UCIIOIHEHMSI JaHHOTO KOHTPOJUIEpa.
«  HMwmena Tabaui 171 XpaHEHUs MapaMeTpoB U OJI0KOB KOHTPOJLIEpa.
« Ilepuon, mpHOPUTET M YMUCIO UTEpALMil B OJHOM LIUKJIE 3a7ayd BBIYMCIECHUS OJIOYHOM CXEMbI
KOHTpOJIIEPA.
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2. bio4yHas cxema KOHTpoJLIEpa

bnouynas cxema QopmupyeTcss MOCPEICTBOM BKJIAJAKH OJOKOB KOHTpoOJulepa, KOH(Urypanuu OJoKa
(Puc.4) u ero csszeit (Puc.5).

brnoku O104YHOI cXeMBbl MOTYT CBS3bIBaTbCS Kak MeXAy cOOOH, Tak M MOAKIIOYAThCA K aTpudyTam
napameTpoB. CaMu OJIOKH TPH 3TOM HE COJEpKAT CTPYKTYpHI BX010B/Bbixo10B(10), a comepxar 3HaYeHus,
ucxons u3 cTpykrypsl 1O cBsa3anHONH QyHKUMU. DYHKIUHM 1)1 CBS3BIBAHUS C OJIOKOM HCIIOJIB3YHOTCS U3
00bekTHOM Mozenn cucteMbl OpenSCADA.

JIro0oit 610k MOXKET B JTHO00W MOMEHT OBITh MCKIIOUEH U3 00pabOTKH M MepeKOH(PUTypHpOBaH ToOcCie
Yero MOXET OBITh OMATH BKIIOYEH B 00paboTKy. CBsizu MexAy OJoKaMu MOTYT KOH(PUTypUpoBaThcs 6e3
UCKITIOYCHHSI OJIOKOB W3 OOpa0OTKM M OCTAaHOBKM KOHTposuiepa. 3HadeHusi BceX [0, He OXBaueHHBIX
CBSI3SIMH MOT'YT OBITh U3MEHEHBI B ITpoIecce 00padOTKH.

C nomo1pio BKIaIKU OJIOKOB MOXHO:
+ Jlo6aBuTh/ymanuth OJ0K B OJIOYHYIO CXEMY.
+ IIpokoHTponupoBaTh 00IIee KOJUYECTBO, KOJMYECTBO BKIIOUEHHBIX M  KOJIHYECTBO
00pabaThIBaeMBbIX 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. Bkiagka koHurypauuu 6;10ka 6109HOI CXEMBI.

C nomortipio hopMbl KOH(DUTYpAITUH OJI0Ka MOKHO YCTaHOBUTH:
+ Cocrosaue 650Ka, a MMEHHO: «Bxirouen» n «O6pabaTeIBaeTCs».
«  Wpentuduxarop, UMs U onucanue O6Jo0ka.
+ CocrosiHHE, B KOTOPOE MEPEBOIUTH OJIOK Mpu 3arpy3ke: «Bxioueny u «3amyiieny.
+  VYka3aTb OJIOK, KOTOPBIN JOJKEH 0043aTeNbHO BBIOIATHCS MEPE] JaHHbBIM.
+ Haznauuts pabouyro QyHKIHIO U3 00beKTHON Mojenu. [lepeitn K GyHKINU 7151 03HAKOMIICHHS.
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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. Bkiagka koHGuUTrypanuu cBs3ei 010ka OJI0YHON CXEMBI.

C moMomiplo0 BKJIAAKKA KOH(PHUTypamuu CBs3eill Oioka OJOYHON CXEMbl MOKHO YCTaHOBHUTH CBSI3U JUISI
Ka)XJ0T0 rapamerpa 0J0Ka OTAETBHO.

[Tonnep>kMBarOTCA CIECIYIOIINE TUITBI CBSI3EH:
+ MexOnounsie. [logkmouenne Bxona OJ0Ka K BBIXOAY APYroro 0Jioka, BXOAa OJHOTO OJOKa K
BXOJIy JPYTOro M BBIXO/a OJHOTO OJI0Ka KO BXOAY APYToro.
+ Janbuue mexOmounbie. CoenrHeHue 6JI0KOB U3 Pa3IUYHBIX KOHTPOJIEPOB JAHHOTO MOIYJIA.

« Koapduument. IIpeBpamienue Bxoga B KOHCTAHTY. Bce BXOIBI/BBIXOIBI IO YMOJIYAHHUIO
MHUIAUPOBAHBI KAaK KOHCTAHTBHI.

« Buemnuii arpu0yT napamerpa.
Jyis yCTaHOBKM 3HAYEHUH MapaMeTpoB OJI0Ka MpeaHa3HaueHa COOTBETCTBYOMmas Bkiaaka (Puc.6).

B coorBerctBMM ¢ peanusauumeil monp3oBaTenbckux —¢GyHkumid B cucteme OpenSCADA
HOJIEPKUBAIOTCS YeThIpe OCHOBHBIX THMa [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. Briragka koH(pUTypamnuu 3Ha9eHUH TapaMeTpoB 0JI0Ka OJIOYHOM CXEMBI.
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3. I[TapamMeTpbl KOHTpOJLIIEPA

Monyne mnpenocTtaBiseT TOJBKO OAMH TUll mnapameTpoB “CranmapTHbiid”. Ilapamerp ciy>kur uist
OTpa’K€HMsI BBIUUCIICHHBIX B OJIOKaX JaHHBIX Ha aTpuUOyTHl MapaMeTpoB KoHTpoiuiepa. Ilpumep Bkiagku
KOH(UTrypanuu napamerpa npuseneH 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. Bxnanka koH(puUrypanuu 3HaueHU napaMeTpoB KOHTPOJLIEpa.

C mOMOIIIBIO ATOH BKJIAJIKU MOKHO YCTaHOBHTD:
CocrosiHue napameTpa, a UMEHHO: «BKIIFOUeH» U TUII TapameTpa.
WnenTuduxaTtop, UMs U ONMCaHUE apaMeTpa.
CocrosiHHE, B KOTOPOE NEPEBOANTH NTapaMeTp MpH 3arpyske: «Brimouen».
[lepeyenp aTpuOyTOB, OTPaXEHHBIX HA MapaMeTpbl On0KoB. PopMupyeTCsl B BUAE CIHCKA
a5eMeHTOB B popmare: <BLK>.<BLK 10>:<AID>:<ANM>. T ne:
<BLK> — unentugukarop 010ka, OJOYHOH CXEMBbI;
<BLK 10> — mapameTtp 010Ka, OJIOUHOI CXEMBI;
<AID> — unentudukarop arpudyra mapamerpa;
<ANM> — ums aTpubyTa napamerpa.
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4. KonupoBanue 0JIOYHBIX CXeM

JUis ynporieHuss ¥ yCKOpPEeHHs MpOoLEeayphl pa3pabOoTKH CIOXKHBIX U TOBTOPSIOMIMXCS OJIOUHBIX CXEM
IPEyCMOTPEH MEXAaHHU3M KOIMPOBAHUS 3JIEMEHTOB OJIOUHOI CXeMbl KaK MO OTAEIbHOCTH, TaK U OJIOYHBIX
CXeM IieTMKOM. MexaHu3M KonupoBaHus uHTerpupoBat B s7ipo OpenSCADA u paboTaer npo3padHo.
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Moayab noacucreMsl “COop 1aHHBIX”
<JavaLikeCalc>

Mooynw:  JavalikeCalc

Hwma: Brrauciurens Ha Java-11ogo0HOM SI3BIKE.
Tun: DAQ

Hcmounux: daq JavalikeCalc.so

Bepcus: 1.6.0

Aemop: Poman CaBoueHko

[IpenocTaBiisier OCHOBaHHBIC Ha java IMOJO0OHOM SI3BIKE BBIUHCIUTEIh U JIBHIKOK
Onucanue: o6udmmotek. [Tonp3oBaTens MOXKET CO3/1aBaTh U MOTUPHUITUPOBATH QYHKIIUH M UX
OUOIMOTEKH.

Jluyensus: GPL

Monyns koutposnepa JavalikeCalc npenoctraBmsier B cuctemy OpenSCADA wmexaHusM co3mgaHus
byHKIMA ¥ uX OMOMMOTeKk Ha Java-mogoOHOM s3bike. Omucanue (yHKIMH Ha Java-mmogoOHOM sI3BIKE
CBOJMTCSA K OOBsI3Ke TapaMeTpoB (yHKuuu anroputmMoMm. Kpome 3Toro momyne HajeneH (GyHKIUIMU
HETIOCPE/ICTBCHHBIX BRIYHCICHHUH ITyTEM CO3/IaHUS BBIYHUCITUTEIBHBIX KOHTPOJIICPOB.

HenocpencTBeHHbIe BBIUMCIEHUS OOECIIEUMBAIOTCS CO3JAaHUEM KOHTPOJIEpAa U CBS3BIBAHHEM €ro C
¢byHknueit storo ke moaynd. Jns cBa3aHHON (yHKUIMU co3fgaércs KaAp 3HAUEHUM, HaJ KOTOPBIM U
BBITIOJHAIOTCS IEPUOAUYECKNE BEIUNCIICHHUS.

MonyneMm peanu3yrotcst GYHKIIUU TOPU3OHTAIILHOTO PE3EPBUPOBAHUS, 2 HIMEHHO COBMECTHOW pabOTHI C
yIaaEHHOW CTaHIMEH 3TOro-ke ypoBHsA. KpoMe CHHXpOHHM3AIMM 3HAYCHWH M apXHWBOB aTpHOYTOB
HapaMeTpOB MOI[y.HeM OCYH_IGCTBJ'I)IGTCSI CHHXpOHI/IBaLII/ISI 3Ha‘IeHI/II\/‘I BLI‘IHCHHTCHLHOﬁ (IJYHKI_[I/II/I, C LCJIBIO
0e3y1apHOTO MOAXBaTa aITOPUTMOB.

[TapameTppl (YHKIMH MOTYT CBOOOJHO CO3IaBAaThCs, YAAIATHCA WIM MOIUGUIMPOBATHCSA. Texymias
BepCHsl MOAYJS MojAepKuBaeT 10 65535 napameTpoB QyHKIUU B CyMME C BHYTPEHHUMH NEPEMEHHBIMHU.
Bun penakropa ¢yHkiuii mokasan 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:
[1 ApxvBbl @ (1 |

[ [ ] D

Ffoman

Puc.1. Bun penakropa ¢hyHKIUi.

ITocne mr060ro M3MEHEHUS NOPOrpaMMbl MM KOHQUIypalMu  [apaMeTpoOB  BBINOJIHAETCA
NEPEeKOMITWIISIIIAA TPOTPAMMBI C YIPEKIACHUEM CBA3aHHBIX ¢ (QyHKIUeH oO0bekToB 3HaueHuin TValCfg.
KoMnumsTop si3pIka IOCTPOEH € MCIIOJIb30BaHUEM M3BECTHOIO T'€HEpaTopa rpaMMaTHKU «Bison», KOTOpsIi
COBMECTUM C HE MEHEE U3BECTHOM YTUIIUTOMN Yacc.

S3BIK  HWCTONB3YeT HESIBHOE OMpEeieHUE JIOKAIBHBIX IEPEMEHHBIX, KOTOPOE 3aKIII0YaeTCs B
OTpesieiecHU HOBOW TEpeMEHHOW B ciyyae MpHcBauBaHUs ed 3HaueHus. [IpuuéM Tum nokanbHOU
HepeMCHHOfI YCTAaHAaBJIMBACTCA B COOTBCTCTBUU C THUIIOM IIPUCBAUBACMOI'0 3HAYCHHA. HaanMep,
BeIpakeHne <Qr=Q0*Pi+0.01;> onpenenut nepemennyto Qr ¢ Tunom nepemerron QO.

B pa60Te C PAa3JIMYHbIMU TUITAMHU OAHHBIX SA3BIK HCIIOJB3YCT MCXAHU3M aBTOMATUYCCKOI'O MPUBCACHUA
THIIOB B MECTax, rac HO}IO6HO€ MPUBCACHUC ABJISACTCA HeHeCOO6pa3HBIM.

JlJ11 KOMMEHTHPOBAaHUS YYaCTKOB KOJA B SI3bIKE MPEIyCMOTPEHBI CUMBOJBI «//» U «/* ... */». Bcé€, uto
uaet mocie "//" 10 KOHIa CTPOKH B MEXIY «/* ... */» UTHOPHUPYETCS KOMITWISTOPOM.

B mpouecce reHepanuu Koja KOMIWIATOP $A3bIKAa IMPOU3BOAUT ONTUMM3ALMIO 1O KOHCTAHTaM M
NPUBEJCHUE TUIIOB KOHCTAaHT K TpeOyemomy tumy. llog omTumuszaimeid KOHCTAHT MOJpa3yMeBaeTcs
BBINOJIHEHHE BBIYMCICHUH B MPOLIECCE TIOCTPOCHUS KOJia HaJl IByMsl KOHCTAHTaMH U BCTaBKa pe3ysbTaTra B
koa. Hampumep, Bblpakenue <y=pi*10;> cBepHércs B mnpocroe mnpucBauBanue <y=31.4159;>. Ilon
[IPUBE/ICHUEM THUIIOB KOHCTAHT K TpeOyeMoMy TUIy Iojpa3zyMmeBaeTcsi (pOpMHpPOBaHUS B KOJE KOHCTAHTHI,
KOTOpasi MCKIIIOYaeT MpPUBEJEHHE TUMNA B mIpolecce ucrnonHeHus. Hampumep, BelpakeHue <y=x*10>, B
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CiIy4ae BEIIECTBEHHOI'O THUIIA IEPEMEHHON X, peobpasyercs B <y=x*10.0>.

SI3BIK TOJ/IEP’KMBACT BBI3OBBI BHEIIHUX M BHYTpeHHHX (yHKimid. MmMsa moboi ¢yHkimmu BooOmIe
BOCIIPHHUMAETCS KaK CHMBOJI, TIPOBEpKa Ha TPUHAIKHOCTH KOTOPOTO K TOH WM HHOH KaTeropHH
HPOM3BOJUTCS B CIEYIOLIEM MOPSIKE:

+  KIJIFOUEBBIC CIIOBA,;

+  KOHCTaHTBHI;

 BCTpPOCHHBIC (PYHKIUH;

- BHemHHue QPyHKIMHU, QYHKIUNA 00beKTa U CUCTEMHBIX y3710B OpenSCADA (DOM);

YK€ 3aperUCTPHUPOBAHHBIE CUMBOJIBI IEPEMEHHBIX, aTpUOYThl OOBEKTOB U HepapXxus O0OBEKTOB
DOM,;

+ HOBBIE aTPUOYTHI CUCTEMHBIX NTAPAMETPOB;

+ HOBBIE TApaMeTPhl (HYHKIINH;

+ HOBas aBTOMaTHYecKas IepeMeHHasl.

Br130B BHemHel (QyHKIINH, KaK U aTpUOyTa CUCTEMHOTO TTapaMeTpa, 3alUChIBACTCS KaK aapec K 00BEKTY
JUHAMHYECKOI0 JiepeBa 00BLEKTHOM MOJIeNIn CHUCTEMBI OpenSCADA B BUJIC:
<DAQ.JavaLikeCalc.lib_techApp.klapNotLin>.

Jnst mpeocTaBieHrs BO3MOXHOCTH HalMCAHUS M0JIb30BATEIbCKUX MPOLEYp YIPaBICHUS PA3INYHBIMU
komnoHeHTamMu  OpenSCADA  monynem  mpepoctaBisiercss  peanmuzauuss APl mpexkommnumnsiuu
[I0JIb30BATENbCKUX IPOLEAYp OTAENbHBIX KoMIoHeHTOB OpenSCADA Ha peanuzanuu Java-nomoOHoro
a3blka. TakumMu KOMIIOHEHTaMH yxke sBisitorcs: 1llabmonsl mapameTpoB mozacucteMbl «COOp JaHHBIX» U
Cpena Busyanuzanuu u ynpasienus (CBY).
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1. Java-nnoao0HbBII A3BIK

1.1. DieMeHTHI A3bIKA

Kmouesvie cnosa: if, else, while, for, break, continue, return, using, true, false.

Ilocmosnnvie:
necstuunbie: nudpsr 0-9 (12, 111, 678);
BocbMepuunbie: 1udper 0-7 (012, 011, 076);
mecTHaanarepuyunsie: udper 09, 6yksel a-f wiam A-F (0x12, 0XAB);
BelecTBeHHbIe: 345.23, 2.1e5, 3.4E-5, 3¢6;
Jorudeckue: true, false;
ctpokoBsie: «helloy.

Tunwvl nepemeHmbIX:
1eloe: -231...231;

BelecTseHuoe: 3.4 * 10308;
sgoruueckoe: false, true;
CTpOKa: JTMHA 710 255 CHMBOJIOB U 0€3 IIepexo/1a Ha IPYTYI0 CTPOKY.

Bcempoennvie xoncmanmor: pi = 3.14159265, e = 2.71828182, EVAL BOOL(2), EVAL INT(-
2147483647), EVAL REAL(-3.3E308), EVAL STR("<EVAL>")

Ampubymor napamempos cucmemvl OpenSCADA (nauunas ¢ noocucmemol DAQ, 6 suoe <Tun mooyns
DAQ>.<Konumponnep>.<Ilapamemp>.<Ampubym>).

@yuxyuu ob6vexmuou mooenu cucmemovl OpenSCADA.
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1.2. Onepanun s3pika

Orneparuy, MOJJACP)KUBACMbIC SI3BIKOM, TIPEACTABICHBI B Tabiuie Hiwke. [lpuwopurer omnepanuii
yYMEHbIIAETCsl CBepXy BHU3. Oriepaluu ¢ 0JIMHAKOBBIM MPUOPUTETOM BXOAT B OJIHY IIBETOBYIO IPYIIITY.

CumBoa Onucanue
0 Be13oB dyHkimu.

{} ITporpammHbIe 6510KH.
++ WNHkpeMeHT (1ocT U mpe).

- JIeKpeMeHT (II0CT U 1Ipe).

- YHapHbII MUHYC.

! Jlormueckoe OTpHLIAHHUE.

~ [ToburoBoe oTpuilaHue.

* YMHOXEHueE.

/ Jenenue.

% OcTaToK OT LIEJIOUNCIIEHHOTO AEJIEHUS.
+ Crnoxenue

- Brrunranne

<< [Topa3psaHbIi CABUT BIEBO

>> ITopa3psiaHblii CIBUT BIIPaBO

> bosbie

>= Bosbiie nim paBHO

< Menbie

<= MeHnbuie unm paBHO

== PaBHO

1= Hepasno

| [Topazpsanoe «MJIN»

& [Topa3psnnoe «1»

A [Topazpsanoe «Mcxmouaronee U
&& Jlormueckuit «»

| Jlornueckuit «AJIN»

7 VYcnosnas onepanus (i=(1<0)?0:1;)
= [IpucBanBanue.
+= [IprcBanBaHue CO CI0KECHUEM.

= HpI/ICB anBaHUC C BBIYMTAHUECM.

*= [IpucBauBaHue C yMHOKEHUEM.

/= [IpucBanBanue c geneHUEM.
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1.3. Berpoennbie pyHKIIUU SI3bIKA

Jliis oGecrieueHHst BBICOKOH CKOPOCTH pabOThl B MaTEMaTHUECKUX BBIUMCIEHUSIX MOJYJIb IPEAOCTABISAET
BCTPOCHHBIE MaTeMaTH4eCKue (DYHKIIMU, KOTOPbIC BBI3BIBAIOTCS HA YPOBHE KOMAaH]] BUPTYAIbHON MAalIHHBI.
Berpoennble MaTeMaTHuecKkie QyHKIIUU:

sin(X) — CHHYC X;

c0s(X) — KOCHHYC X;

tan(X) — TaHTeHC X;

sinh(X) — cuUHYC THIIEpPOOIMYECKHH OT X;

cosh(x) — KoCuHYC TUIIEPOOTUIECKUN OT X;
tanh(x) — TaHreHc runepObOTMYECKUi OT X;
asin(x) — apKCHUHYC OT X;

acos(X) — apKKOCHUHYC OT X;

atan(x) — apKTaHTEHC OT X;

rand(x) — ciy4aitHoe uucio ot 0 10 X;

lg(x) — nmecsTU4HBIM TOrapUM OT X;

In(x) — HaTypaJIbHBI1 JIorapudMm OT X;

exp(X) — KCTIOHEHTA OT X;

pow(x,x1) — BO3BeJICHUE X B CTETECHb X 1;
max(x,x1) — mMakcumanbHOe 3HaUeHHe U3 X U X1;
min(x,x1) — MUHUMAaJILHOE 3HAYCHUE U3 X U X1;
sqrt(X) — KOpeHb KBaJAPaTHBIH OT X;

abs(X) — aOCOJIFOTHOE 3HAYCHHE OT X;

sign(X) — 3HAaK YKCIa X;

ceil(x) — okpyrieHue yucia X 10 OOJBIIero 1eoro;
floor(x) — okpyrieHne Yncia X 10 MEHBIIETO 1EI0TO.

1.4. Onepartopbl si3bIKa

OOmmii mepeyeHs OnepaTopoB SI3bIKA:

if — oneparop ycinoBus «Ecnny;

else — onepatop ycnoBus «Hadey;

while — onucanue nukia while;

for — onmcanue mukia for;

break — nipepbrIBaHUE BBITIOJTHECHUS ITHKJIIA;

continue — MMPpOAOJIKUTH BBIMMOJIHCHUEC LUKJIA C HAYaJla,

« using — TIO3BOJIIET YCTAHOBUTb OOJIACTH BHUJUMOCTH (QYHKIMH YacTO MCIOJIb3yeMOM
o6ubmmorexku (using Special. FLibSYS;) nns mnocnenyromero oOpamieHust TOJBKO IO HMEHHU
byHKINY,

+ return — TpepblBaHUE (QYHKIUU M BO3BpAT pe3yJbTaTa, pe3yibTaT KOMMPYETCsl B aTpUOYT C

¢dmarom Bo3Bpara (return 123;);
new — co3JlaHue 00bEKTa, pealin30BaHbl 00bEKT 'Object' u Mmaccus 'Array'.

1.4.1. Ycii0BHBIE OnIepaTopbI

S3pIKOM MOAYJNS TONJAEPKMBAKOTCS JBAa TUIA ycJIoBHW. IlepBbIi 3TO omepannuu yCIOBHS IS
UCIIOJIb30BAaHUS BHYTPU BBIPa)KEHUsI, BTOPOU — INT00ANIbHBIN, OCHOBAHHBIN Ha YCIOBHBIX OllEpaTopax.

Ycnosue BHYTPHU BBIPAKCHHUA CTPOUTCA Ha OINCpaluiaX «?» u «:». B kauecTBe IMpuMeEpa MOKHO 3aIlucaTb
clieyonee IMpakTHyeckoe BbIpakeHHe <st open=(pos>=100)?true:false;>, uto uymraercs kak «Ecim
nepeMeHHas <pos> Oounblie nwin paBHa 100, To nepeMeHHOI st open NpucBauBaeTCs 3HaUCHUE true, MHaue

- false.

['mobanpHOE yCIOBUE CTPOMTCS Ha OCHOBE YCJIOBHBIX omepaTopoB «if» u «else». B kauecTBe mpumepa
MOKHO TIPUBECTH TOXKE BBIPaXKCHHE, HO 3amucaHHoe aApyruMm crnocoboMm <if(pos>100) st open=true; else
st_open=false;>. Kak BUIHO, BBIpa)KEHHE 3aITUCAHO MO-IPYTOMY, HO UATACTCS TAKKE.
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1.4.2. Hukasl

[MonnepxuBatorcss nBa Tuma 1ukioB: while u for. CuHTakcHC LHKIOB COOTBETCBYET SI3BIKAM
nporpammupoBanus: C++, Java u JavaScript.

[Mukn while B obmem 3anuceiBaeTcst cneayoumm obpaszom: while(<ycnosue>) <meno yukia>; Lukn
for 3anmceIBaeTCs cemyrOIMM 00pa3oM: for(<npe-unuyuanuz>,;<yciosue>;<nocm-eblyucieHue>) <meiuo
yuxkna>,; I'ne:

<ycnoeue> — BBIPpaXXCHHUEC, OIPCACIIAIOIICE YCIOBUE;

<meso Yyukia> — TeJI0 INKJIa MHOKECTBEHHOTI'O UCIIOJTHEHUS

<npe-uHuyuaIu3> — BBIPAKEHUE NPEIBAPUTEIBHON NHUIIMATU3ALUU IEPEMEHHBIX 1IUKJIA;

<nocm-evluucieHue> — BBIpaXEHHE MOAU(PUKAIMK TMapaMeTPOB IHKIA TOCIe OYepeIaHON
HATEpaIHU.

1.4.3. CnenuajibHbIe CHMBOJIBI CTPOKOBBIX IepeMeHHbIX

SI3BIKOM TIpeyCMOTpEHA MOEPKKA CISIYIOIIUX CIEIHATIbHBIX CHMBOJIOB CTPOKOBBIX NIEPEMEHHBIX:
"\n' — mepeBoJ CTPOKU;
"\t' — cumBon TaOynALNY;
"\b' — 3a60ii;
"\f' — mepeBox cTpaHUIIbI,
"\r' — BO3BpAT KapeTKH;
"\' — cam cumBou '\'.

1.5. O0BeKT

S3BIKOM TIPEOCTaBIISICTCS TOAJIEPKKA TUIA JaHHBIX 00BeKT “Object”. OOBEKT mpeacTaBisieT coOoi
ACCOIIMATUBHBIA KOHTEWHep CBOMCTB M (yHKIMi. CBOWCTBAa MOTYT COJep:KaTh KaK JaHHBbIE YeTBIPEX
0a30BbIX THUIIOB, TaKk M Jpyrue oObekThl. [locTym K cBoOWcTBaM O0OBEKTa MOMKET OCYILIECTBISATHCS
MOCPEJICTBOM 3alMCU HMMEH CBOMCTB 4Yepe3 TOUKy K OOBEKTY <obj.prop>, a Takke IOCPEICTBOM
3aKJIIOUYEHUs] UIMEHU CBOMCTBA B KBaJpaTHble CKOOKU <obj["prop”[>. OueBUIHO, YTO MEPBBIM MEXaHU3M
CTaTUYEH, a BTOPOH NO3BOJSET YyKa3blBaThb UMs CBOWcTBa uepe3 mnepeMeHHyr. Co3naHue oO0BEKTa
OCYIIECTBIISIETCS TOCPECTBOM KITIOUEBOTO CiioBa <new>: <varO = new Object()>. ba3zoBoe omnpeenenue
o0OBbekTa He coAepX HUT QyHKuuid. Onepanuu KONUpPOBaHUS OOBEKTa Ha CaMOM JIeJie JIeNaroT CChUIKY Ha
UCXOIHbIH 00BeKkT. Ilpu ynameHunm oOBEKTa OCYIIECTBISETCS YMEHbBLICHHS CUETYMKA CCBUIOK, a IpH
JOCTIDKEHUH CYETYHMKA CCHUTOK HYJISI OOBEKT yIAIeTCsl PU3NIECKH.

Pa3Hble KOMMOHEHTHI MOTYT JIOOIpEAessaTh 0a30BbI OOBEKT OCOOBIMU CBOWCTBaMU U (YHKIUSMHU.
CrannapTHBIM pacIIUpeHUEM OOBEKTa SBIISCTCS MacCuB “Array”’, KOTOPBIH co3maércst Komanaon <varO =
new Array(prml,prm2,prm3,...,prmN)>. IlepednciieHHbIC Yepe3 3amlsaTyi0 IapaMeTphl MOMEIIAIOTCS B
MacCHUB B HCXOJHOM Topsake. Eciam mapameTrp TONBKO OJWH TO MAacCHB WHUIMHPYETCS YKa3aHHBIM
KOJIMYECTBOM ITyCThIX AJIeMEHTOB. OCOOEHHOCThIO MAaCcCHBa SIBJISIETCS TO, YTO OH pabOTaeT co CBOWCTBaMU
KaK ¢ MHJIEKCAMH U TOJIHOE UX MMEHOBaHHE OECCMBICICHHO, a 3HAYHUT JOCTYNEH MEXaHW3M OOpalleHus
TOJIBKO 3aKJIFOYEHUEM HHJIEKCA B KBaJIpaTHbIE CKOOKU <arr[l]>. MaccuB XpaHUT CBOMCTBAa B COOCTBEHHOM
KOHTEIHepe 0JITHOMEPHOTO MacCHBA.

MaccuB mpenocraBiseT cnenuaibHoe cBoWCTBO “length” st momyueHust pasmepa maccuBa <var =
arr.length;>. Taxxke MacCHB MPEIOCTABISIET CICAYIONINE CIICIHATbHbBIC (DYHKIHH:

. string join( string sep = "," ), string toString( string sep = """ ), string valueOf( string sep = ","")
-- Bo3Bpataer cTpoky ¢ 3J1eMEHTaMHU MacCuBa pa3AeaEHHbIMU <sep> WU CUMBOJIOM ','.
« Array concat( Array arr ); -- Jlo0aBiasieT K MCXOAHOMY MAacCHBY 3JIEMEHTbl MaccuBa <arr>.
BosBpamaet ucxonHbli MacCCUB C H3MEHEHUSIMH.
« int push( ElTp var, ... ); -- Tlomemaer snemeHT(bl) <var> B KOHEI] MacCHMBa, KaK B CTEK.
BosBpariaer HOBBIH pa3Mmep MaccHBa.
- ElTp pop( ); -- Y naneHue nocieaHero 3ieMeHTa MacCUBa U BO3BpaT €ro 3HaU€HUs, Kak U3 CTeKa.
« Array reverse( ); -- I3MeHeHHe TOpsIIKa PacIoiOKEHHs 3JIEMEHTOB MaccuBa. Bo3sBpamiaercs
MCXOJIHBI MaCCHB C U3MEHEHUSMHU.
- ElTp shift( ); -- Casur maccuBa B BepX. [Ipu 3TOM nepBbIi 2JIEMEHT MacCHBa yAAIAETCs, a €ro
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3HA4YCHUE BO3BPAIIIACTCS.

- int unshift( ElTp var, ... ); -- 3agBuraer sneMeHT(bl) <var> B maccuB. IlepBbiii 3memeHT B 0,
BTOpOH B 1 U T.1.

« Array slice( int beg, int end ); -- Bo3Bpaimaer ¢pparMeHT maccuBa oT <beg> k <end>. Ecnu
3HAYCHHE Hayasla MM KOHIIA OTPHUIATENIBHO, TO OTCYET BEAETCS C KOHIIA MaccuBa. Ecim KoHer He
yKa3aH, TO KOHIIOM SIBJIIETCSI KOHEI] MacCHBa.

« Array splice( int beg, int remN, ElTp vall, ElTp val2, ... ); -- BcraBnser, ygajiseT Wid 3aMEeHsET
€JeMEHThl MaccuBa. Bo3Bpaiaer HCXOAHBI MacCMB € HW3MEHEHMsSMHU. B mepByro ouepenb
OCYIIECTBIISICTCS yJaJIeHUE BIIEMEHTOB C TMO3UIMH <beg> W KOIU4YecTBOM <remN>, a 3aTeM
BCTaBJISIFOTCS 3HAYCHUS <val/l> W T.J1. HAYWHAsS C IO3ULIUU <beg>.

« Array sort(); -- COpTHPOBKa JIECMEHTOB MacCHBa B JIEKCUKOTPaGUIECKOM MOPSIJIKE.

YacTuyHbIMU CBOMCTBaMH 00BeKkTa 001a1at0T U 6a3oBbie THMHL. CBOHCTBA M (PyHKIIMU 0A30BBIX THIIOB
MIPUBE/ICHBI HUXKE:

- Jlormueckuit THIl, GYHKIUH:
. string toString( ); -- llpencraBnenue 3HaueHus B BUe cTpoku "true" mm "false".

+ llenoe u BEIIECTBEHHOE YHUCIIO:

Ceoticmea:
« MAX VALUE — makcuManbHOE 3HaY€HUE;
« MIN VALUE — MUHAMAJIbHOE 3HAYCHHUE;
+  NaN — HeI0CTOBEpHOE 3HAYEHHUE.

Dyuxyuu:
« string toExponential( int numbs ); -- Bo3Bpar CTpoku OTHOPMATUPOBAHHOTO YHKCIA B
HKCMIOHEHIIMAIbHOW HOTAllMU M KOJMYECTBOM 3Haudammx mudp <numbs>. Ecnu <numbs>
OTCYTCTBYET TO I (]p OyIeT CTOIBKO CKOJIBKO HEOOXOAUMO.
« string toFixed( int numbs ); -- Bo3Bpart cTpoku 0THOpPMATHPOBAHHOTO YHCIIA B HOTAIIUH C
(UKCUPOBAHHOM TOYKON M KOJIMYECTBOM ILUQP IMOCHe NECATUYHON Touku <numbs>. Ecnu
<numbs> OTCYTCTBYET TO KOJIMYECTBO UMD MOCIIe TECATHYHON TOUKH PAaBHO HYIIO.
. string toPrecision( int prec ); -- Bo3BpaT cTpoku OT(HOpPMATHUPOBAHHOIO 4YHCIA C
KOJIMYECTBOM 3HAYaNINX mupp <prec>.
- string toString( int base ), -- Bo3Bpar cTpoku 0TGOpMaTHPOBAHHOTO YUCIIA LIEJOT0 TUIA C
0a30i1 npencrasienus §-BockMepuuHoe, 10-gecsaTuyHoe u 16-1ecTHaaTepUIHOE.

- Crpoxka:

Ceoticmea:
« int length -- nIiHA CTPOKHW.

Dynryuu:
« string charAt( int symb ), -- I3BriekaeT U3 CTPOKU CUMBOI <symb>.
« int charCodeAt( int symb ); -- I3BneKaeT U3 CTPOKU KOJ| CUMBOJIA <symb>.
« string concat( string vall, string val2, .. ); -- Bo3BpamaeT HOBYIO CTpPOKY
c(hopMUPOBaHHYIO MYyTEM MPUCOSANHEHUS 3HAUCHUH <vall> W T.I. K UCXOHOM.
« int indexOf( string substr, int start ); -- Bo3BpaiaeT NO3HUIINIO UCKOMOW CTPOKU <substr>
B MCXOJHOW CTPOKE HAauMHAs C MO3MLWHU <start>. Ecim MCXOIHAs MO3UIMS HE yKa3zaHa TO
MOMCK HAYMHAETCs ¢ Havyana. Eciu CKOMOM CTPOKHM HE HalIeHO TO BO3BpalaeTcs -1.
« int lastindexOf( string substr, int start ); -- Bo3Bpamiaer MO3HWIIMIO HCKOMOH CTPOKH
<substr> B HCXOIHOH CTPOKE€ Ha4yMHasl C MO3UIHUU <Sfqrt> TpPHU IOUCKE C KOHIIA. Ecnu
UCXOMHAs TO3UIMS HE YKa3aHa TO MOWMCK HAYMHAETCs C KOHIA. Eciu MCKOMOU CTpOKH He
HaiJIEHO TO BO3Bpamaercs -1.
- string slice( int beg, int end ), string substring( int beg, int end ); -- Bo3BpaT MOACTPOKH
W3BJICUEHHON M3 HWCXOJIHOM HauyuHas C MNO3UIUU <beg> u 3akaHuuBas <end>. Ecin
3HaYeHHE Hayajla WM KOHIIAa OTPHIATEIhHO, TO OTCYET BeAETCS ¢ KOHLA CTpoku. Ecnm
KOHEI] He YKa3aH, TO KOHIIOM SIBJISIETCSI KOHEI] CTPOKH.
« Array split( string sep, int limit ); -- Bo3BpaT MaccuBa 3J€MEHTOB CTPOKH pa3IelE€HHBIX
<sep> ¢ OTpaHUYEHHEM KOJIUYECTBA IIEMEHTOB <[imit>.
« string insert( int pos, string substr ); -- BcraBka B MO3HUIHMIO <pos> TEKYIIEH CTPOKH
MOJICTPOKY <substr>.
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« string replace( int pos, int n, string substr ); -- 3aMeHa TIOJICTPOKHU C TO3UIIUUA <pOoS> H
JUIMHOW <7n> B TEKYILEH CTPOKE Ha MOACTPOKY <substr>.

« real toReal(), -- npeoOpa3oBaHUE TEKYIIEH CTPOKU B BEIIECTBEHHOE YHCIIO.

- int tolnt(),; -- npeobpa3zoBaHue TEKYIIEH CTPOKH B LIEJIOE YUCIIO.

. string parse( int pos, string sep ="', int off = 0 ), -- BbIIETICHUE U3 UCXOTHOU CTPOKH
aneMeHTa <pos> IS pa3leNuTeNs  JJIEMEHTOB  <sep> OT cMemeHus <off>.
PesynpTHpyroliee cMenieHrne noMemmaeTcs Hazaz B <off>.

« string parsePath( int pos, int off = 0 ); -- BBIACICHUE U3 MCXOJAHOTO MYTH 3JIEMEHTa
<pos> oT cMmeleHus <off>. Pe3ynpTupyroliee cMelleHne nomMenaercs Hasaja B <off>.

« string path2sep( string sep ="' ),; -- mpeoOpa3oBaHUE MyTH B TEKYIIEH CTPOKE B CTPOKY C
pasaeauTreaeM <sep>.

s noctyna k cucreMHbIM 0o0bekTam(y3nam) OpenSCADA npenycMOTpeH COOTBETCTBYIOIIMNA OOBEKT,
KOTOPBIA co3aéTest MyTEM IpocToro ykazanus Toukd Bxoja "SYS" kopueBoro oobekta OpenSCADA, a
3aTeM, 4epe3 TOUKY yKa3bIBalOTCS BJIOKEHHBbIE OOBEKTHI B COOTBETCTBUHU C Mepapxuell. Hampumep, BbI30B

byHKUIMH

3ampoca  4epe3  UCXOJSIIMKA  TPAHCIOPT  OCYHIECTBISCTCS — CICAYIOHNIMM  00pa3oMm:

SYS. Transport.Sockets.out testModBus.messIO(strEnc2Bin("15 01 00 00 00 06 01 03 00 00 00 05")),.

1.6. IIpumepsl nporpaMmbl Ha SI3bIKE

[TpuBenéM HECKOIBKO MPUMEPOB MPOTpaMM Ha Java-1mogo0HOM S3bIKeE:

//Momesib XoIa MCIOJIHMTEJBHOTO MexaHM3Ma MapoBOTO KpaHa

if(
{

}

! (st _close && !com) && ! (st open && com) )

tmp up=(pos>06&&pos<100) ?0: (tmp up>0&&lst com==com) ?tmp up-1./frqg:t up;
pos+=(tmp up>0)?0: (100.* (com?1l.:-1.))/(t_full*frq);
pos=(p0os>100) ?2100: (pos<0) ?0:pos;

st _open=(pos>=100) ?true:false;

st _close=(pos<=0) ?true:false;

lst com=com;

//Momenb kJjanaHa

Qr=0Q0+Q0*Kpr* (P1i-1)+0.01;

Sr=(S kl1*1 k11+S kl2*1 kl12)/100.;

Ftmp= (Pi>2.*Po) ?Pi*pow (Q0*0.75/Ti,0.5) : (Po>2.*Pi)?

Fi-

Po*pow (Q0*0.75/To,0.5) :pow (abs (Q0* (pow (Pi,2) -pow(Po,2))/Ti),0.5);
(F1i-7260.*Sr*sign (Pi-Po) *Ftmp) / (0.01*1lo*frq) ;

Po+=0.27* (Fi-Fo) / (So*1o*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 koHpurypamnus

Kontposiep 31oro Momyns cBA3bIBaeTcsa ¢ QYHKUUSAMH U3 OUOIHOTEK, MOCTPOEHHBIX C €r0 MOMOIIBIO,
JUld 00ecreueHus] HENOCPEACTBEHHBIX BBIYMCICHMH. JlJI1 IPENOCTaBJIEHUS BBIUUCICHHBIX JaHHBIX B
cucremy OpenSCADA B KOHTposIepe MOTYT CO3/1aBaThCsl MmapaMeTpbl. [Ipumep BKIaaku KOHPUryparuu
KOHTpOJUIEPA JAHHOTO TUIA N300pakeH Ha puc.2.

|-= O OpenSCADA QTCfg: Jemo craHUWA

dain Pepaktnpoeadne  Bug  MNomows QT Starer

88000 1l 200 2@
|HE|M§ ,IJ,euo cTAHUMA

Eaze AaHHBX

Konmponnep: Tecmoekll ebiqUcAUMEnNkL

h— 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 -

Ql' 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(pUTYpanuu KOHTPOJUIEpa.

C noMompio 3TOM BKIaJKH MOXHO YCTAHOBUTH:!
+ CocrosiHue KoHTpoJIepa, a uMeHHo: Craryc, «Bximtouen», «3amymen» u ums b/, conepxkarieit
KOH(UTYpaIuio.
«  Wnentudukatop, UMs 1 OMHCaHUE KOHTPOJUIEPA.
+ CocrosiHHE, B KOTOPOE MEPEBOIUTH KOHTPOJUIEp MpH 3arpy3ke: « Bkirouen» u «3armmyiien».
+  Pexxum ropu3oHTaIbHOTO pe3epBUPOBAHUS U MPEANIOUYTEHUE UCTIOTHEHUS! JAHHOTO KOHTPOJLIEpa.
+ VMg TabmuIe! u1sl XpaHEHUs TapaMeTPOB.
+ AJpec BBIYUCIUTENbHON (PYHKIIHUH.
+ Ilepuon, npUOPHUTET U YUCIO UTEpALUH B OHOM LIUKJIC 33141 BHIYUCIICHHUS.
+ Tlepuon aBToMaTH4eCcKO¥ cHHXpOHU3anuu 0710Kk0B ¢ B/I.
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+ CoxpanuTth/3arpy3uth KoHTposiep B bJI.

Brmagka «Berancnenusi» konrtposuiepa (Puc.
HETOCPEICTBEHHO BBITIOJIHAEMON KOHTPOJLIEPOM.

3) comepXHUT mapaMeTpbl M TEKCT MPOTrPaMMBI,

QT Configurator of OpenSCADA: leMo cTaHUMA

i

dain  PepakTvpoeadve  Bug  Momowp  QTStarter
2% L 200 28
Q ﬁ QOO =» = G Ul @ I
|l-1rum [3 =
- HOHMPDJTJTEP.‘ TecmoesilU eslqUCIUMEnNL
= 6 lemo cTaHupma
(=
4 Dadbl paHHkIx [ KoHTponnep | MapaMeTpbl ] BbiMucneHus l
/1, BesonacrocTs
9 TpaHenopTel JaHHbIE:
o TpaHCMOPTHElE NPOTOKDME 1
g J C6op faHHEIX [¢] | Hmn | Tun |PB}I{I-1M| 3HﬂHBHI-1=[3
= Modyns: 3|f_stop dnarocTaHoBa gyHELPAK Nonay. Bxog |0
LLngs METOUHWKD B faHHEIX -
MocBus 4 |out out BewscTe. Bbixog 40
DEOM knieHT |
SNIMP kfMeHT 5ltest  Test Crpoka  Beicog  38.980248055
BRoyHsIN BEIMUCMTENE ||
$§ C6op parkeix cucTens §|offset  Offset Ueneit  Bxog 100
JEByKOBaA KapTa v
MNoMHECKMA YPOBEHD [T_] | EI]
[z} BelMMCIMTENE Ha java nogobHOo SR
= Kowmponnep: Porp i
TECTOBLIA BRIMACIMTES out+=10;
Enﬁnmmega: if{out=100) out=0;
CBop gaHHbx Siemens IModBus Unidrive pos pos=out;
Diamond nnatel ciopa AaHHEN IModBus testRTU test pos=out;
butnuomera Wabnovos: test = rand{offset*0 4);
[ ] Apxueel Ival="Test",
G CneumancHele I val=="Test1" || val=="Test2" ) test="TestN", else test="Test";
I!] MonNb30EATENBCKME MHTEPDEACH
&y ¥npas neHwe Mogynam9 B |
=y | oop i
=) | pop S5L sl
=) PL¥B hdl
*|roman
—

Puc.3. Brianka « Beruucinenus» KoHTposuiepa.

3. [IapameTp KOHTpoOJLIEPa U ero KOHGUrypanust

[TapameTp KOHTpoJUIepa [JAaHHOTO MOJIYJS BBINOJIHIET (YHKUUIO MPEIOCTAaBICHUS JAOCTyNa K
pe3yabTataM BbIUMCIEHUs KOHTposuiepa B cuctemy OpenSCADA, mocpeacTBoM aTpuOyTOB MapaMeTpoB.
N3 crnenuduyecknx monei BkIanka KOHOUTypanuu IapaMeTpa KOHTPOJUIEpA COAEPXKUT TOJBKO MOJIe
NePEUHCIICHUS TapaMeTPOB BBIUUCIIIEMON (DYHKIINU, KOTOPbIE HEOOXOIUMO OTPA3HTh.
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4. bubdauorexkn PyHKIUHA MOTY IS

Mozynb npeaocTaBiIsieT MEXaHH3M Ui CO3AaHusl OMOIMOTEK MOJb30BaTelNbcKUX (yHKIMI Ha Java-
o100HOM si3bike. [Ipumep Briaku KoHPUTyparuu 6udauorekn n3o0paxkeH Ha Puc.4. Bkiaaka colepxur
0a30Bble MOJS: COCTOSIHUS, WICHTU(UKATOP, UMs U ONMCaHUe, a TaKKe ajapec TaOJMIbl, XpaHsen
oubmuoreky. Bo Bkmagke «@DyHKIuM» OUONMOTEKM Kpome TMepedyHs (YHKIHMHA coiepkurcs Qopma
KONUPOBaHUS (QyHKIHII.

[ ~+ | QT OpenSCADA KoHpUrypaTop

daiin Pepaktwpoeanne Bug [Momows
8 5QCCOREILALLII200 @

2] Bubnuomeka ghyHkyuii: Controller
= Modynes:

TpaHcnopTEpR UCTOYHMKOE, Bubnuoteka | dyHkuMK

ModBus knneHT e
SNMP knueHT ~CocTosHue
BEnoyHbIA BeMMCNMTEND OoctyneH: [
? CBop AarHsIx cucTeMb Bl BuGnuoTtexn: [*.*.Iib_ControIIers |v]
ByKOBanA KapTa
Norvyecknid ypoBeHb ~ Kondmrypauws
BoluvcnuTens Ha java noat
Konmpaonnep:
o- Bubnuomexa: Mma: [Komponnepu ]
TexHonorvyeckue an_| Onucanve:
sys_compile
‘KoHTponnepsi
CepBWCcHbIE Npouen
CBop paHHbIX Siemens
Diamond nnatel cBopa oa

O - (]

#--F-E-F-E

-

Id: Controller

Mporpammel KOHTPONNEPOB OCHOBAHHLIX Ha Java.

Flroman

Puc.4. Brianka koHpurypanuu 6uOIMOTEKH.

5. Ioab3oBareabcKkue GYHKIMH MOAYJIS

OyHKIMs, Takke Kak H OuOimmoreka, CcoOIepX HUT 0a30ByI0 BKJIAIKy KOH(PHTYpamuu, BKIAAKY
¢dbopmupoBaHus Mporpammsl U napameTrpoB ¢yHkuuu (Puc.l), a Taxke BKIAaJKy HCIOIHEHHs CO3/1aHHOU
byHKIIH.
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Moayab noacucreMsl “COop 1aHHBIX”
<LogicLev>

Mooyn:  LogicLev

Hwma: Jlornueckuii ypoBeHb
Tun: DAQ

Hcmounux: daq LogicLev.so

Bepcus: 1.1.0

Aemop: Poman CaBoueHko

Onucanue: TlpenocTaBiiseT JOTHUECKAN yPOBEHB APaMETPOB.
Jluyensus: GPL

Monynb sBiseTcs YUCTON peanu3anuell MexaHu3Ma JIOTUYECKOTO0 YPOBHs, OCHOBAaHHOI'O Ha MIabJIOHAX
napameTrpoB nojcucrembl «COop naHHbIx — DAQ». Peanmsaunumss Moamyns oOcCHOBaHa Ha IPOEKTE
«Jlormueckmit ypoerb napametpoB cucteMbl OpenSCADA" /Doc/LogParmUrov. ITpakTruecku, TaHHBINA
MOJyJb SBIseTCA peannsanueil mnoacucremsl «llapameTpsl» yka3zaHHOTO IpoekTa Oe3 IIa0JIOHOB U
BBIHECEHHAs1 B MOJYJIb.

Moayns ipenocTaBisieT MexaHu3M (GOpMHUPOBaHUS MapaMeTpoB moacucTeMsbl “DAQ” Ha 0CHOBE Ipyrux
HCTOYHUKOB 3TOH MOJCUCTEMBI Ha YPOBHE MOJb30Baresst. PakTHUECKH, MOYJIEM UCHOJb3YIOTCS Ma0I0HBI
nojcuctemsl “DAQ” u cnenuduueckuii popmaT onrucaHus CChIJIOK Ha aTpUOYThI MapaMeTPOB MOJICUCTEMBI
C‘DAQ)’.

Taroke MoayneM peanu3yroTcs (PYHKIMH TOPU3OHTAIBHOTO PE3epBUPOBAHMS, a NMEHHO COBMECTHOM
paboTHI ¢ yIaaEHHON CTaHIIMEH 3TOro-)ke ypoBHsA. KpoMe CHHXpOHHM3AIIMU 3HAYCHHUI W apXUBOB aTpHOYTOB
HapaMeTpOB MOIIy.HeM OCYH.[CCTBJIHGTCSI CI/IHXpOHI/I3aLII/IH 3Ha‘-IeHPIﬁ BBIUNCIIUTCIIBHBIX H_IaGJIOHOB, C LOCJIBIO
0e3y1apHOTO MOAXBaTa aITOPUTMOB.
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1. KonTpoJsuiep 1aHHbIX

st noGaBieHus UCTOYHHKA JIAHHBIX IMapaMeTPOB JIOTUYECKOTO YPOBHS CO3MAETCS U KOHPUTYpUPYETCs
koHTposuiep B cuctemMe OpenSCADA. Tlpumep BKIagkd KOH(HTyparuu KOHTPOJUIEpa JAHHOTO THIIA
n300paxeH Ha puc.l.

.+ | @T Conflgurator of OpenSCADA: leMo cTaHU WA

dain  PepakTupoBadve  Bug  Nomows  QTStarter
./""-\'  — |  — | ﬁ ."- '-\I
88000 RX Ll 200 8@
|MM|:| B =
- Houmponnep: SncnepumeHmaanb:u
= G Lemo cTaHuma
-f_'\:
u Baskbl faHHBIX KomTponnep NapameTpol
'-h-b BesonacHocTh
i TparcnopTel ~ CocTosHMe
= TpaHcnopTHBIE NRpOTOKG NG .
; j Cr:icp ,IJI,EI-F:HbIX P CTaTyc 3amywen. Bpema BeiMncnenna 0.394644 uc.
Bl Modyns: BrntoqeH: [+
LLINKos MCTOUHWKEDE faHHbI i
ModBus Janyuen. v/
DCON knueHT B/l koHTponnepa: [*.* |vl
SMMP knKeHT
BROYHEIA BBMUCIMTENE ~— KoHdw rypawygs
X G '
3] R Op f8HHBIX CUCTEM ID: experiment
3ByKOBAA KapTa
[ Nonyecknit ypoeeHs Mma | SxcneprmeHTansHeIR
F] 3KChEpUMEHTENEHBIA
OnucaHue:
F3
F4 COLEPHWUT MPYNNY SKCNEPUMEHTANBHELX NAPEMETPOE .
TPP1
T_PP3
T_PP3 |
P_PP1
P_PP3
P_PP5 Brnovate: (v
JakpeiTre KLUE
P P 3anycrate: [
P4 PesepBWpoEaHue; [E.Ihutmoquo |v]
Pi
Yaen yqéTa 1 MpegnoYTEHWE MCNONHEHWA: [«:Bhlcm{mﬁ YO BEHE= | v]
Ti . -
PTO503 Tabnvua napameTpoE: [LngLeuPrm_experlment
KpaH KLY E Mepuop, NonyHeHUA AaHHsR (el | 1000 E
F PP1 hd
[: I [III] YpoBeHb NPMORPMTETE 3aga4W NoNyYeEHWA AaHHbIX: _E
fomar]

Puc.1. Bxinagka koHpuUrypauuu KOHTposUiepa.

C moMo1b10 3TOM BKIJIAJAKH MOKHO YCTaHOBUTH!
« Cocrossare KOHTpoJuiepa, a uMeHHo: Craryc, «Bxmroueny, 3amymen» u ums BJl comepikareit
KOH(UTypaluio.
« Wpentuduxarop, UMs ¥ ONMCaHUE KOHTPOJIIEPA.
+ CocrosiHHE, B KOTOPOE NEPEBONUTH KOHTPOJLIEP MpH 3arpy3ke: «Bkiouen» u «3armmyeny».
+  PexXuM ropu3oHTaIBHOTO pe3epBUPOBAHMUS U MPEANIOYTCHNE UCTIOIHEHHS JAHHOTO KOHTpOJLIepa.
+  Wms Tabmuipl As XpaHeHusI KOHQUTYpAIH TapaMeTpOB KOHTPOJLIepa.
+ Ilepuon u mpHOpPHUTET 3aa4u ONPOCAa UCTOYHUKOB JJAHHBIX.
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2. [TapameTpsl

Monyns  LogicLev mpenocTaBiaseT TOJAbKO OAMH THUI  mapameTpoB —  «CTaHAapTHBIN».
JloTIOTHUTETBHBIMEA KOH(PUTYPAIIHOHHBIMH TIOJISIMU TTApAMETPOB JTAHHOTO MOYJIS (pHUC.2) SBISIOTCS:
*  PeXHUM MapameTpa;
+ ajpec; B ciaydae maliioHa — 3TO agpec MIadlioHa, a B CIydae MPsIMOTO OTPAXKEHHS — 3TO aJpec

rnapamerpa.

- QT O

dain PepaktvpoBanve Bug [loMmolwb

fa T =
880000 =RXLALLI200 @0
B Mapamemp: Kpaxn KW7
JeykoBan KapTa
= JIorM4ecknil ypoBeH! MNapameTp [ ATpnByThl | ApxuBauus | KoHdurypauus wabnoHa
- JKCNepuMeHTant

F3 —CocrosHne
F4 = Tun: std
T_PP1 .
T PP3 Brnrouen: [+
T _PP5 ~KoHdpurypauma
P_PP1 ID: KW7
P_PP3 .
P_PP5 T E=N [KpaH KLU7
3akpbiTie KL Onwucanue:
P3 KpaH aakpbitna KLU7.
P4
Pi L
Ti
PTOS03
L e ——
F_PP3 Pexwm: | LLlaGrion ~| |base.digitBlock -]
F_PP5 @

(] [ ] (<]

Froman

Puc.2. Bxnanka koHpUrypauuu napamerpa.

[Tpu dopmupoBanny 1mabIOHA IS JaHHOTO KOHTPOJUIEpAa HYXXHO YYHTHIBATh OCOOCHHOCTH (hopmara

ccbuIkM mabnoHa. Ceblika JoJKHA 3anuceiBaThes B Buze: <Ilapamerp>|<UaenTudukarop>, rae:
<[lapamemp> — CTpOKa, XapaKTepU3yIOIas napamerp;
<HUoenmugpuxamop> — uneHTU(GHUKATOp aTpuOyTa MapameTpa.

[TonoGHast 3amuch MO3BOJSET I'PYNIHUPOBATH HECKOJIBKO aTpUOYTOB OJHOTO HMCXOJHOTO Hapamerpa H
Ha3Ha4YaTh WX BBIOOPOM TOJBKO Mapamerpa. T.e. B guayiore KoH(uUrypanuu mabioHa (puc.3) Oymer
yKa3bIBaThCS TOJBKO MHapamMerp. DTO HE HCKIYaeT BO3MOXKHOCTH Ha3HauyaTh aTpUOyThl MapaMeTpoB
OTACIBHO Ka)I()IBIf/'I, KpoM€ TOro, €CJjii OIIyCTUTh B KOH(l)I/Il"ypaI_[I/II/I IJ_Ia6J'IOHa OIMMMCAHUC CCBIJIKU B YKa3aHHOM
dbopmarte, To Ha3HAUaTHCS OyAeT aTpuOyT nmapamertpa (puc.4).
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-+ QT OpenSCADA koHcurypaTop ==
daiin PepaktupoBaHwe Bug [Nomouwlb

8800V =RXLVALLIBO0L @0

=) MNMapamemp: Kpax KLLI7
P_PP3 )
P_PP5 Mapametp | ATpuByTel | Apxusauus | KoHdurypauws wabnoxa L
Jakpbitve KLU
MNokasbliBaTk TONbKO aTpUByThl: [ |
MNapameTpbl
L{DHH: ’BIGGHC&IG.Anasﬂ fo2node KLW7 |v]

[¢
Froman
Puc.3. Brianka koHpurypamnuu mabdiioHa mapamerpa.
-+ OT OpenSCADA KOH(HIypaTop ==

daiin Pepaktwposadve Bug [Nomowbs

88 0C0CORXRLALLI/200 SO

=] Mapamemp: Kpan KLWT7

P_PP3 )
P_PP5 Mapametp | ATpuByTel | Apxusauus | KoHdburypauws wabnora L
3akpoitve KLU
P3 MNokasbiBaTe TONBKD aTpUBYThI: [
P4 ~lMapameTpbl
%I . Komanga "OTKpeITe": [BlockCaIc.Anasﬂ toZnode KLWU7 .com |v]
PTO503 KomaHaa "3akpbiTh”: ’BIGGHG&IG.AH&SH toZnode KLY |v]
ﬁp?‘r;,:{llﬂ ----------- Komanga "Cron™ [BlockCaIc.Anasﬂ toZnode. KIU7 |v]
F:PPS Coctoanune "OTKpbIT": [BlockCaIc.Anasﬂ to2node.KLW7.st_open |v]
F_PPS . CoctoaHune "3akpbiT": [BlockCaIc.Anasﬂ to2node.KW7 st _close |v]

BbumcnuTens Ha jav

CGop naHHbIX Sieme_
Diamond nnatel cﬁjtj

Flroman

Puc.4. Bxnagka koHdurypanuu mabnona napamerpa. [1oka3piBaTe TOIBKO aTpUOYTHI

B cooTrBercTBUM ¢ 1I1a0J0HOM, JE€KallMM B OCHOBE IapaMerpa, Mbl MojlyyaeM HaOop aTpuOyToB
rapamMmeTpa puc.S.
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. OT OpenSCADA KoHgMrypaTop

dann Pepaxktvpoeanve Bug [lomowe

88000 =mL&L200 @@

=] Mapamemp: Kpax KLLI7
T _PP1
T_PP3 W[MTW Apxweauma | Kondwmrypauua wabn < |»
T_PP5
P _PP1 ID: KWy
P_PP3 HMma: ’KDEH KLW7
P_PP5
3akpbiTue KLU Onucakne:
P3 - KpaH 3akpbitua KLLT.
P4
Pi
Ti
PTO503
Kpan KW7 1 | owméka: 0
F_PP1 . Y
F_PP3 Komanga "Otkpeite": [ ]
F_PP5 Komanna "3akpeite": [ ]
BeluucnnTens Ha jav KomaHpa "Cron": [ |
CbBop paHHbIX Sieme— - .
Diamond nnatel cbo Cocrositme "Otkperr': OFf
Bubnuomeka wabnowo | CocTosHyve "3akpuiT™: On
1 ApxuBbl — Bpems yaepx. koMaHabl (c): [5 I%]
Ne ANRHRIE -
o Y an

Froman)
[romar)

Puc.5. Briagka atpu0yToB mapamerpa.
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Moayab nmoacucreMsl “Coop naHHbIx” <SNMP>

Mooynw:  SNMP

HUwma: SNMP knneHt

Tun: DAQ

Hcemounuk: daq SNMP.so

Bepcusa: 0.4.0

Aemop: Poman CaBoueHko

Onucanue: TlpenocraBnset peanuzanuto kamenra SNMP-cepBuca.
Jluyensus: GPL

ITpotoxosn SNMP 6511 pazpaboTaH C LEeTIbI0 IPOBEPKH (PYHKIIMOHUPOBAHUS CETEBBIX MapIIPYTHU3aTOPOB
u MoctoB B 1988 romy. BmocneactBum cdepa neicTBUS NPOTOKOJIA OXBaTHIA U JAPYIHE CETEBbIC
yCTpOICTBa, Takue Kak XaObl, IUTI03bI, TEPMUHAJIbHBIE CEpBEpa U J1aXKe YCTPONCTBA, UMEIOIINE OTAAIEHHOE
OTHOIICHHE K CETH: NMPUHTepa, UCTOUHHUKH Oecniepeboiitnoro nutanus, PLC u T.1. Kpome Toro, npoTokosn
JIOITyCKAaeT BO3MOXXHOCTh BHECEHHsI M3MEHEHHI B (DYHKIIMOHMPOBAHHWE YKAa3aHHBIX yCTpoiicTB. Ha manHOE
Bpems nipotokos1 SNMP crannaptusuposan kak RFC-1157, -1215, -1187, -1089.

JlaHHBI MOMYJIb MPEAOCTABISIET BO3MOXKHOCTH COOHMpaTh WH(POPMAIMIO Y PA3IMYHBIX YCTPOUCTB IO
SNMP npotoxoiy. Takke MoIysieM peau3yroTcsl QYHKIIMH TOPU30HTAIBLHOTO PE3EPBUPOBAHNS, & UMEHHO
COBMECTHOH paboThI ¢ yIan€HHON CTAaHIINEH STOT0-KE YPOBHSIL.

1. SNMP

OCHOBHBIMHU B3aMMOJIEUCTBYIOIIMMH «JIHIIAMU» MPOTOKOJA SBJISIOTCS ar€HThl U CUCTEMBl YIPaBICHUS.
Ecnu paccMaTpuBaTh 3TH JBa MOHATHS Ha A3bIKE «KIHEHT-CEPBEP», TO POJIb CEPBEPA BHINOIHAIOT areHTHI,
TO €CTh T€ CaMmble YCTPOMCTBA, MJsl ONpOCa COCTOSIHUA KOTOPBIX W ObUI pa3paboTaH IMPOTOKOI.
COOTBETCTBEHHO, PpOJIb KJIMEHTOB OTBOJIUTCS CHCTEMaM YIpPaBIECHUS — CETEBbIM IMPUIOKEHUSM,
HEOOXOIMMBIM 1Tl cOopa MHpOpMaluu 0 QYHKIIMOHUPOBAHUU areHToB. [IoMHMO 3THX IBYX CYyOBEKTOB B
MOJIETI MPOTOKOJA MOXKHO BBIACIUTH TAKXKe €€ JBa: YNPaBISIOUIYI0 MH(GOPMALUIO U caM IMPOTOKOJ
oOMeHa JaHHBIMH.

Best undpopmanus 00 00BEKTax CHCTEMBI-areHTa COJEPXKUTCS B Tak HaszbiBaeMoil MIB (management
information base ) — 0a3ze ympamistomeld uHbopmaiuu, apyrumu cioBamu MIB mpencrasiser coboi
COBOKYIHOCTb 00beKTOB (MIB-niepeMeHHbI€), TOCTYNHBIX JJIs ONepaIfii 3auch-4yTeHuUSI.

Ha nanHbIil MOMEHT cymiecTByeT ueThipe 6a3pl MIB:
1. Internet MIB — 06a3a n§aHHBIX OOBEKTOB [UJIsi OOECIEUEHUS JUArHOCTUKU OIIMOOK H
KoHpurypamnmii. Biirodaet B cedst 171 00bekT (B ToM unciie u 00bexTsl MIB I).
2. LAN manager MIB — 6a3a u3 90 00beKTOB — apoju, CeCCUH, MOIb30BaTENH, O0IINE PECYPCHI.
3. WINS MIB - 6a3a 00bekT0OB, He00X01uMbIX 1715 pyHKIronupoBanus WINS cepsepa.
4. DHCP MIB - 06a3a o0OwbekTtoB, HeoOXxomuMmbix i (yHkimonupoBanuss DHCP cepsepa,
CIyXallero Jyisi AMHAMU4YecKoro Beiienenus [P angpecos B ceTu.

1.1. MIB

Bce numena MIB nmerot nepapxuueckyto cTpykrypy. CylecTByeT AecsTh KOPHEBBIX aJINACOB:

1. System — nannas rpynna MIB II comepxut B ceGe ceMb OOBEKTOB, KaKIbl M3 KOTOPBIX
CIIY’KUT JUJIsl XpaHeHus nHpopmarmu o cucreme (Bepcus OC, BpeMst pabOTHI U T.11.).

2. Interfaces — comepxut 23 00bEKTa, HEOOXOAMUMBIX MJIsi BEIACHUS CTAaTUCTHKU CETEBBIX
uHTEpQeicoB areHToB (KoaumuecTBo nHTepdeiicos, pasmep MTU, ckopocTs nepenaun, GpusnuecKue
azpeca v T.J1.).

3. AT (3 oObekTa) — OTBEYAIOT 3a TPAHCIALMIO aapecoB. bonee He ucnonb3yercs. bbuia BItoueHa
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B MIB I. B SNMP v2 sra uadpopmanus Obuta mepenecena B MIB st COOTBETCTBYIOIMIUX

MPOTOKOJIOB.
4. IP (42 oObekra) — naHHble O mpoxonamux I[P makerax (KoJM4YecTBO 3ampocoB, OTBETOB,
OTOPOIICHHBIX MTAKETOB).

5. ICMP (26 o0bekTOoB) — wmH(pOpMANHsi 0 KOHTPOJIBHBIX COOOMICHHUSX (BXOJSIIUES/UCXOMISIINE
COOOIIEHUS, OIUOKH H T.1.).

6. TCP (19) — Bce, uTO KacaeTcsi OJHOMMEHHOIO TPAHCIOPTHOI'O MPOTOKOIA (aJIrOPUTMBI,
KOHCTAHTbI, COeIMHEHUSI, OTKPBITHIE TIOPTHI U T.I1.).

7. UDP (6) — ananoruuHo, toibko st UDP mporokona (Bxoismue/McXosIiue gaTarpaMmel,

MOPTHI, OLLIUOKH).

8. EGP (20) — nannsle o Tpaduke Exterior Gateway Protocol (ucnonp3yercsi MapiipyTuzaTopamu,
00BEKTHI XPAHAT HH(POPMAITUIO O IPUHATHIX/OTOCIaHHBIX/OTOPOIIICHHBIX Kapax).

9. Transmission — 3ape3epBupoBaHa I cnenupuyeckunx MIB.

10. SNMP (29) — craructuka mo SNMP — Bxoasmme/ucxXoasiie maKkeTbl, OTpAaHHYEHUS TAaKeTOB
10 pa3Mepy, OLIHMOKH, TaHHbIe 00 00pabOTaHHBIX 3aMpocax U MHOTO€ JPYToe.

1.2. Anpecanus

Kaxxapiii 13 KOpHEBBIX ajllacoB MPEACTABISACTCS B BUJE JEpeBa, pacTyiiero BHu3. Hampumep, k aapecy
aIMUHUCTpATOpa MOXHO OOpaTuThCsA mocpeAcTBOM myTH: system.sysContact.0, ko BpeMeHH paOOThI
cuctembl system.sysUpTime.0, k ommcanuto cucteMsl (Bepcus, sapo u napyras uHpopmaius o6 OC) :
system.sysDescr.0. C apyroii cTOpoHbI, T€ K€ JaHHbIE MOTYT 3aJaBaThCi M B TOUYEUHOM HOTammu. Tax
system.sysUpTime.0 coorBeTcTByeT 3HaueHnue 1.3.0, Tak kak system umeer uHzaekc “1” B rpynmax MIB I,
a sysUpTime — 3 B uepapxuu rpymnmsl system. Hoib B KOHIIE ITyTH TOBOPHUT O CKAISIPHOM THUIIE XPaHUMBIX
JTaHHBIX. B mpormecce paboOThl CUMBOJIbHBIC UMEHA OOBEKTOB HE HCIOJB3YIOTCS, TO €CTh €CIH MEHEIDKED
3alpallrBaeT y areHTa cofepumoe napamerpa system.sysDescr.0, To B cTpoke 3ampoca cChllika Ha 00BEKT
Oyner npeoOpazoBana B “1.1.0”, a He OyJeT mepegana «Kak ecTh.

B o6miem, cymiecTByeT HECKOJIBKO CIOcO00B 3amnucu aapeca Kk MIB-nepemenHoii:

« 1 Ilpsmas xogoBas aapecauus — “.1.3.6.1.2.1.1” (kopHeBoit anunac System). [Ipu Takoit agpecanuu
kaxaass MIB nepemennas kogupyetcst HIeHTU(HUKATOPOM, a MOJIHBIM apec 3alrChIBaeTCs B BUJIE
M0CJIEI0BATEIbHOCTH UIEHTH()UKATOPOB pa3eéHHbIX TOUKOH, ClieBa Ha paBo. JlaHHas 3anuch
ajzipeca SIBJISIETCS OCHOBHOW U BCE JIPYTUE CIOCOOBI 3aMMCH TTPUBOASTCS K HEH.

« 2 IlonHasg cMMBOJIBHAS, B COOTBETCTBUU C MPEABIAYIIEH KOAOBOM —
“iso0.org.dod.internet.mgmt.mib-2.system”.

« 3 Anpecanus oT KOpHEBOTO anuraca — “system.sysDescr”. 4 Anpecanus ot 6a3st MIB — « SNMPv2-
MIB::sysDescr».

1.3. BzaumopaeiicTBue

B SNMP knueHT B3aMMOJEHCTBYET € CepBEpOM MO MpHHLHUILY 3ampoc-orBeT. Cam 1mo ceOe areHr
CHoco0eH MHUIMMPOBATH TOJIBKO OJIHO JeMCTBUE, HAa3bIBaeMOE JIOBYIIKOM MpepbiBaHueM. [lomumo 3toro,
BCEC l[GfICTBPISI ArCHTOB CBOIATCA K OTBCTAM Ha 3aIIpOChl, TOCHIIACMBIC MCHEIKECpaMU.

CymectByer 3 ocHOBHbIE Bepcuu Tmpotokoja SNMP (vl & v2 & v3), KoTopble HE SBISIOTCS
coBMmectuMbIME. B SNMP v3 BkiroueHa noanepxka mudpoBanus Tpaduka, Ui 4ero, B 3aBUCUMOCTH OT
peanu3anuu, ucnoib3ytoTcs anroputMbl DES, MDS. DTto Bemer xk ToMy, 4TO mpu Tepenade Haubosee
Ba)KHbIE JAaHHbBIE HENOCTYIHBI U1 IpoCiIylMBaHUs. B kadecTBe TpaHCHOpTHOro nporokosa B SNMP
00b14HO Hcnonb3yercs nporokosn UDP, Xors, Ha camom nene, SNMP nonnep:kuBaeT MHOMKECTBO JIPYIHX
TPAHCHOPTHBIX MPOTOKOJIOB HUYKHETO YPOBHS.

1.4. ABTopu3zauusi

OpuuM u3 KiroueBblX NoHATUH B SNMP sBnsercs nonarue group (rpymnmna). Ilponenypa aBropuszanuu
MEHeKepa MpeiCcTaBIsgeT COO0M MPOCTYI0 NPOBEPKY Ha MPHUHAUIEKHOCTh €ro K ONPEAEICHHOM rpynne, u3
CIIMCKA, HAaXOMSIIErocs y areHTa. Eciu areHT He HaXOAMT TIPyNNbl MEHEIKepa B CBOEM CIIHMCKE, HMX
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JanbHelIee B3auMo ieicTBUE HeBO3MOKHO. [1o ymMomyanuio NConbp3yroTes TPYIIbL: private u public.

2. Moayasb

JlaHHBIH MOIyNb TOIICPXKUBAET padory ¢ mporokosiom SNMP Bepcun 1. Ha Tekymmii MoMeHT
noanepxkuBaercss Toiabko ureHue MIB-nmapamerpos. Kpome Ttoro, mepedens tunos MIB-napamerpos
orpanndeH crnuckom: ASN OCTET STR, ASN INTEGER u ASN_ COUNTER. Iloanepxka ocTaabHbIX
THUIIOB U 3alUCh IUIAHUPYETCS B CIACAYIOILUX BEPCUIX MOIYJIS.

2.1. KourpoJuiep 1aHHBIX

Jst mo6aBnenuss ucroynnka AaHHbIX SNMP co3naérest m koHQUTYpUpPYETCS KOHTPOIJIEp B CHCTEME
OpenSCADA. Tlpumep BKIaJAKH KOHDUTYpalMA KOHTPOJUIEpa JAHHOTO THUITA n300paxeH Ha puc. .

. T Configurator of OpenSCADA: [leMo cTaHU WA

Tain  PepakTvpoeadwe  Bug  Momows  QTStarter

880CCORX I4L200 @8

| Mma .
5 @ fewo cranym Konmponnep: localhost

.=
" Basbl ganHeIx KoHTponnep NapameTpl

Eﬁﬂ BE30nNacHoCTh

.ﬁ

'5} TpaHCnopTl —CocToaHne [3
0 TPEHCMOPTHBIE NPOTOKONI CTaTyc! Jamauen. Bpema cGopa sanHeix 13.449 me. [
- | CBop gaHHbIx
BrnrodeH:
=} Modyns: EI
LLntos MCTOYHWEDE AaH JanyweH: [+
ModBus
DCOMN KNMEHT Bl KoHTponnepa: [“.“ | v]
=l SHMP knueHT
=) localhost ~ KonrypaLua
system IC: jocalhost
BNOYHBIN BLIMMCIMTENE
ks

R CBop paHHBIX CHCT
3eyKOBaA KapTa OnucaHue:
NeM4YECKH YRoBEHD
BeMUCNKMTENE Ha javar
CBop gaHHbIx Siemens
Diamond nnaTe! cbopa |
bubnuomexa Watnoxos:

[ ] Apxuesl

F (4 CrewtansHeie Brnouate: [ |
I!l Monb30EaTENbCKME MHT P

@Y YnpaeneHWe Moy nAMK

B-HEBBHEEH-B

3]

e

3anyckate: [ |

: Loop PesepeWpoEaHWe: [EhII{HHDHBHﬂ | v]
’ Loop 551 MpegnoYTEHWE MCNONHEHK A [:Elulcnmﬁ YPOBEHb= | v]
" PLXE
5 Met book Tabnuua NnapameTpos: [SNMPPrm_Iucalhust ]
Mepuog cBopa gadHHelx (c): [10 I%]
YpoeeHs NpMopKTETa 3agaqy cBopa gaHHbIx: [U I%]
Appec YAaNEHHOID X0CTa: [Iocalhns‘t ]
Mpyrnna cepeepa: [pul::nlic ]
: | | [I'I] DPaHUYEHKME Ha KoNWYECTED aTpuByToe: | 100 I%] Mo
-
#froman|
S

Puc.1. Briagka koH(pUTypamnuu KOHTpOJIIepa.
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C noMonibIo 3TOM BKJIAJKA MOXKHO YCTAHOBUTH:
+ CocrosiHre KOHTpoJuiepa, a uMeHHo: Craryc, «Bxmtoueny, 3amymen» u ums BJl copepxkareit

KOH(UTYpaIuio.

«  Wnentudukatop, UMs 1 ONMCaHUE KOHTPOJUIEPA.

+ CocrosiHEE B KOTOpOE MEPEBOAUTH KOHTPOJLIEP MpH 3arpy3ke: «Bkimoden» u «3amymeny.

+  Pexxum ropu3oHTaNbHOTO Pe3epPBUPOBAHUS U MPEANOUYTEHNE UCTIOTHEHHSI TaHHOTO KOHTPOJUIEpa.
« VMg Tabnuiel 1uist XpaHeHUs: KOHQUTYpAIMK [TapaMeTPOB KOHTPOJUIEpa.

+ Ilepuon u mpuopuTeT 3a1a4n cOOpa JaHHBIX.

« AJpec yman€HHOTO XOCTa, TPYIITY OCTyla U OTPaHMYEHUE HAa KOJIMYECTBO aTPUOYTOB B OJHOM

napamerpe.

2.2. [TapameTpnl

Monyne SNMP mnpenocraBiisseT TOJBKO OIWUH TUN mapameTpoB — “Cranpapr’. JlONOJHUTEIBHBIM
KOH(HUTypallMOHHBIM TIOJIEM MapamMeTpa JaHHOro Moayis (puc.2) sBisercst crmcok MIB-nmapamerpos,
BETKHU KOTOPBIX MOAJIEKAT CUUTHIBAHUIO.

|

| QT OpenSCADA KoHtHrypaTop

$ain Pepaktvpoeanve Bwug [lomowb

88 0C0CORXRLLLIBO00L @
[«

) Demo station
(% Bazbl gaHHbIX
{i2 BesonacHocTb
¢/ TpaxcnopTsl
. TpaHcnopTHbIE NPOTOK
|| CBop panHbIx
= Modyne:

TpaHcnopTép MCToM

ModBus knueHT
= SNMP knweHT
- localhost

BnoyHblin BeIMMCITNTE
% Cbop paHHbIx ci
JByKOBaRA KapTa
Jlormueckuil ypoBeHt
BeluvcnuTens Ha jav
CBop gaHHbIx Sieme
Diamond nnatel cBo
Gubnuomexa wabnoHg
[ ApxuBbl
&4 CneuwancHble
I Monb3oBaTenbCKUe UHT

& YnpaeneHwe Mogynami

op

‘hena

[« [ 22 ] (1]

Mapamemp: System

MapameTp | AtpuBytel | Apxusaunsi |

[«

~CocToaHue
Tun: std
BrnioveH: [+
~KoHdurypauus
ID: System
Wma: [
OnucaHue:

BrnoyaTe: (v
Cnucok OID (pasgeneHwe cned. cTpoKoM):

system

Froman)

Puc.2. Bxnanka koH(puUrypamnun napamerpa.
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B cootBercTBUM ¢ ykazaHHBIM cliUckoM MIB-mapaMeTpoB BBITIOIHSETCS ONPOC MX BETBEM U CO3IaHUE
aTpuOyTOB mapameTpa. B nanbHeiilieM BBINOMHSETCS OOHOBJICHHME 3HAYCHUN MapaMeTpoB. ATpHOYTHI
MMEHYIOTCS B COOTBETCTBHM C KOJOBOW anpecarueit MIB-mapameTpoB, B kadecTBe uaeHTHU(UKATOpA, U
aapecauu ot 6a3sl MIB 00bekTOB, B MMeHU aTpubyTa (puc.3).

$aiin PepaktvpoBaHve Bua [Momouwb

880000 =XLLLLI200 2O

Mapamemp: System

} Demo station

5 Basbl naHHbIX Mapametp | ATpuByTsl | ApxuBauus

f, BesonacHocTb =
i} TpaHcnopTsl ID: System

&/ TpaHcnopTHBIE NPOTOKON e [ ]

[7] CBop maHHbIX

= Modyns: Onucaxve:

TpaHcnopTEp WCTOYHMI
ModBus knneHT
- SNMP knweHT

- localhost

(S
BnoyHeld BEIMUCIUTENE Owunbka: 0

gyfo?;iﬂ;:::x MET | SNMPv2-MIB::sysDescr.0: Linux roman.diya.org 2.6.25-std-def-alt6.M41.1

Hlornecknii yposens #1 SMP Thu Jul 17 20:26:22 MSD 2008 686

BbluMCIUTENb Ha java I SNMPv2-MIB::sysContact.0: Me <me@somewhere.org>
Chop paHHbIx Siemens SNMPv2-MIB::sysMame.0: roman.diya.org

Diamond nnatbi cbopa | gyMPy2-MIB::sysLocation.0: Right here, right now.

Bubnuomexa wabnoHos:
SNMPv2-MIB::sysORDescr.1: The SNMP Management Architecture MIB.

7] ApxuBhbl
3 CneunansHble SNMPvZ-MIB::sysORDescr.2: The MIB for Message Processing and
| Monb3oBaTenkckkue UHTEP Dispatching.
& YnpaBneHwe moaynamMmn SNMPv2-MIB::sysORDescr.3: The management information definitions
1op for the SNMP User-based Security Model. T
hena SNMPv2-MIB::sysORDescr.4: The MIB module for SNMPv2 entities
SNMPv2-MIB::sysORDescr.5: The MIB module for managing TCP
implementations
SNMPv2-MIB::sysORDescr.6: The MIE module for managing IP and ICMP
E :I EII] imnlamantatinne

Flroman)

Puc.3. Bxnagka arpu0OyToB napamerpa.
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Moayab nmoacucreMbl “Coop 1aHHBIX” <Siemens>

Mooynw:  Siemens
HUwma: Siemens DAQ
Tun: DAQ

Hcmounuk: daq_Siemens.so

Bepcusa: 1.2.1

Aemop: Poman CaBouenko

[IpenocraBnser ucrounnk gaHHbIX [1JIK Siemens mocpeactBom kapt Hilscher CIF ¢
ucnosb3oBanueM mpotokosna MPI u 6ubnuorexu Libnodave s ocranbHoro.

Jluyensus: GPL

Onucanue:

[TepBooyepenHOM LENBIO CO3/AaHUSI MOAYJS SBISIETCS OOECleUYeHUE MOAJCPKKH IMPOMBIIUICHHBIX
KoHTpoJuiepoB ¢upmel Siemens cepun S7 (S7-300, S7-400). Uctopudecku CIOXKHIOCH, YTO JIOCTYI K
KOHTpOJJIepaM yKa3aHHOM ¢upmbl B cetu Profibus mpousBoamics TOJIbKO MOCPEICTBOM COOCTBEHHBIX
KOMMYHHKAIIMOHHBIX TporieccopoB (CP5412, CP5613 u T.1.) u co6cTBEHHOTO MpoToKoaa S7. YKa3aHHBIE
KOMMYHHKaIMOHHbIEe Tponieccopsl U API k mporokomy S7 m0CTaTOYHO OOPOrOCTOALIME, KPOME TOTO
JpaiiBepa K KOMMYHHKAIIMOHHBIM mpouieccopaM U S7 API 3aKkpbIThl U AOCTYIHBI TOJBKO IS TIATPOPMBI
Intel+Windows (Bctpeuanach nHGOpMAIHs 0 BO3SMOKHOCTH KyIUTh [T Linux).

B kauecTBe anbTepHATHBBI JAaHHBIM PELICHHEM OT (UPMBI Siemens, KOTOPOE MO3BOJIAET MOJHOLEHHO
paboTath ¢ KOHTposuiepamMu (GupMbl Siemens, SBISETCS CHEKTP KOMMYHHMKAI[MOHHBIX MPOAYKTOB (pUpPMBI
Hilscher (http://hilscher.com) B nuue kommyHukanMoHHbIX mporeccopoB CIF cepum PB(Profibus) u
oubnmoreka Libnodave( http://libnodave.sourceforge.net ).

Ocobennocthio poaykToB Hilscher siBasieTCs MOTHOCTBIO OTKPBITAs CrieMpUKAIUs MPOTOKOJIa 0OMEeHa
C KOMMYHHKAIIMOHHBIM MTPOLECCOPOM, YHU(DUITUPOBaHHBIH npaiiBep 1 Beex tiat CIF, nanuune npaiiepa
JUIsT MHOTHX pacnpocTpaHEHHBIX omnepaloHHbIX cucteM(OC) u otpeiTocTh aApaiiBepa ans OC Linux
(GPL).

B ocHOBYy gmaHHOrO MOmyNns TOJOXeH apaiBep Bepcun 2.620 ¢dupmer  Hilsher, mo6e3no
npenocraBieHHbii  ¢pupmoit Hilsher B nume Devid Tsaava nmns simep cepum 2.6 OC Linux. Bcee
HeoOXouMbIe Ui COOpKM (Daliapl BKIIIOUEHBI B MOAYJIh M HE TPEeOyeTCs YIOBICTBOPEHUS HHU KaKUX
crienManbHbIX 3aBucuMocTeit. JlpaiiBep Bepcuu 2.620 mis mat CIF M0KHO 3arpy3uTh 31€Ch.

Cnektp mat ¢upmsr Hilsher cemeiictBa CIF u  yHUpUUMpPOBaHHBIA JpaiiBep MOAIEPKHUBAIOT
HIMpOYaNINi ceKTp 000pynoBaHus. 3al0KUTh MOJJIEPHKKY BCEX 3TUX BO3MOKHOCTEH B JAaHHOM MOJYJIE,
HE UMes BCETro 3TOro o00opyI0BaHUs HA pyKax, HE MpeICTaBIseTcsl BO3MOXKHBIM. [ToaTOoMy moanepxka Toro
WM UHOTO 000pYA0BaHuUs Oy/IeT J00aBISATHCS MO MOTPEOHOCTH U HATMUUIO 00opyaoBanus. [1o cocTosHUIO
Ha Bepcuto 1.1.0 Moaysnem mpemocTaBiseTcs MoAep)KKa HCTOYHUKOB JIaHHBIX Ha cetu Profibus wim MPI
nocpenctsoM nporokona MPI nHa ckopoctsix cetm ot 9600bon no 12Mboa. B wactHOCTH,
MO/I/ICPKUBAIOTCS U BHITIOJTHEHA MPOBEPKa Ha KOHTpoJiepax ¢pupmel Siemens cemeiictBa S7 (S7-300, S7—
400).

bubnmoreka Libnodave siBnsieTcs peanmzanueii myTéM peBepcHHKEHUPUHTA TIpoTokoioB MPI, S7, ISO-
TSAP u npyrux, KOTOpbIE HCIOJIB3YIOTCS TPU B3aUMOICHCTBHU C KOHTpoJuiepamu (HUpMBI Siemens.
bubnuorekoit moanepxusarorcs muorue MPI u USB amanrepsr, a Taxke ProfiNet. KommyHnukanuontsie
mporeccopel  ¢upMbl  Siemens, Ha 1IaTdhopMax OTAUYHBIX OT Windows, OuOIHOTEKON HE
nojyepkuBatorcsi. Ha manHoM stame moayiem oOecriedeHa mnoajepxka mnpotokona ISO-TSAP(ProfiNet)
nocpeacTsoM Oubnuotexu Libnodave. bubnuoreka Libnodave nonHocThiO BKIIOYEHA B JaHHBIA MOIYJb U
He TpeOyeT pa3pelieHust 0CoObIX 3aBUCUMOCTEH KakK MpH cOOpKe, TaK U MPU UCTIOTHEHUH.

Taxoke MoayneM peanu3yroTcss (PYHKIMH TOPU3OHTAIBHOTO PE3epBUPOBAHMS, a NMEHHO COBMECTHOM
paboTHI ¢ yIajaEHHON CTaHIMEH 3TOro->ke ypoBHsA. KpoMe CHHXpOHHM3AIIMU 3HAYCHHUI W apXUBOB aTpHOYTOB
HapaMeTpOB MOIIy.HeM OCYH.[CCTBJIHGTCSI CI/IHXpOHI/I3aLII/IH 3Ha‘-IeHPIﬁ BBIUNCIIUTCIIBHBIX H_IaGJIOHOB, C LOCJIBIO
0e3y1apHOTO MOAXBaTa AITOPUTMOB.
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1. KommyHnunkanmuonabie KOHTposuiepbl CIF

[paiiBepom miat cemeiictBa CIF nopnepxuBaercs Bo3MoxHOCTh ycTaHOBKU 110 4 CIF muar. C nensto
KOHTpOJISl 32 HAJMYUEM IUIAaT B CHCTEME M BO3MOXKHOCTH HMX KOH(HIYpaIly, MOAYIb COACPXKUT (opmy
KOHTpoJIs U KoHpurypauuu CIF-mnar (puc.1).

Q 0T, OpenSCADA KOHQHIYPATOPR =

©ann PegaktwpoeaHwe Bwo lMepeatn  [Nomowb
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Puc.1. Bxnanka xondurypauuu CIF-mnar.
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C nmomobko 1o (HOpMBI MOKHO TIPOKOHTPOJIMPOBATH HATMYAE KOMMYHHUKAIIHOHHBIX TPOLIECCOPOB, UX
KOH(QUTYpAIHIO, a TaKKe HACTPOUTH MapamMeTpbl cetu Profibus B Bume PB angpeca koMMyHUKalMOHHOTO
mpoiieccopa u ckopoctu muHbel Profibus. B apyro# Bknaake momyns (puc.2) MOKHO TMPOKOHTPOJIHUPOBATH
HAJIMYUE Pa3IuYHbIX CTaHIMI B cetu Profibus.

. e - - =1
Q 0T Open5CADA KOHDUTYpaTop ) L %5

Pann PepakTtvpoeadwe Bwg MNepeatn  NomMmowb

8 80C0COR=Lal 200 &8
|b"|r-'|;| (=]
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G 4 TpaHcnopTel

[ i TpaHcnopTHwe NpoT

Mogyne: Siemens

[ KoHTponnepw ] Profibus l CIF | ﬂDh‘IDLIJ,b]

CIF ycTpoRcTBO: [D ]

El- |:| CHOp DAHHEIX CNWCoK #UBEX CTEHUWA:
=} Moayas Be_ B
TpaHcnopTEép UCT B
i ModBus knwenT T |:|
SMMP knueHT [ R
-- BNouyHBA BRIYMCAY 9
-- R CEop naHHBIX 10 : AKTWEHaR CTaHUWA
3EYKOBaA KapTa 11: -
-- NorvyHecknin ypoe 12
Gl BRIMMCAWTEND Ha | 13
B CGop OgHHBIX Siel 14 ;e
[l AHBCTACWEBKE Y p— E
.. DEMeH € 5 16 : w7
i test

- Diamond nnaTe C
e
[+l BHEAMOTEKS LuaﬁnonE
-

y Gl ] An¥AR :[
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Puc.2. Bxianka monutopunra cetu Profibus.
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2. KoHTpoOJLJIEp HCTOYHMKA JAHHBIX

Jnst nobGaBneHWs HMCTOYHMKA JAaHHBIX CO3MaéTcsi W KOHPUTYpHPYETCS KOHTPOJIIEp B CHCTEME
OpenSCADA. Ilpumep BkIaaKu KOHDUTYypallMu KOHTPOJUIEpa JAHHOTO THUITA W300pa)keH 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. Briranka koHGUTYypaIiuu KOHTPOJIIEpA.

C moMoIIbIo 3TOM BKIAJAKH MOYXKHO YCTaHOBUTH:
+ Cocrosinne KoHTposuiepa, a umeHHo: Craryc, «Bkimoueny», 3anymen» u ums BJl, coxepxkareit

KOH(UTYpaIHIO.

« Wpentuduxarop, UMs U ONMcaHUE KOHTPOJIEPA.
+ CocrosiHHE, B KOTOPOE NEPEBOINUTH KOHTPOJLIEP MpH 3arpy3ke: «Bkitrouen» n «3armmyeny».

+  PexXuM ropu3oHTaIbHOIO pe3epBUPOBAHMUS U MPEANIOYTEHHUE UCTIOIHEHHSI JAHHOTO KOHTpOJIIepa.
+  HWwms Tabmuipl A XpaHeHust KOHQUTYpaIiy MapaMeTpoB KOHTPOIIIepa.
« Ilepuon u mpuopuTeT 3aa4n ONPOCa UCTOUYHUKOB JJAHHBIX.

+  Pexum acCMHXpOHHOM 3aIIMCHU B yIAJIEHHBIE KOHTPOJUIEPHI.

+ Tun coequnenus. [lognepxusarotrcs CIF_ PB u ISO TCP
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+ AJpec NpoOMBIIUIEHHOTO KOHTpoyuiepa. B cimydae tuma coeaunenust CIF sto ampec B cetu
Profibus, a B ciiyuae ISO_TCP sto IP-anpec B cetu Ethernet.

+  Cnot LIT B KOTOPBII yCTaHOBJICH IIEHTPAITBHBIN TIPOIIECCOP KOHTPOIUIEpa.

« CIF nnary, ucnoyib3yemyro AJig JOCTyIa K MPOMBIIIIEHHOMY KOHTposuiepy nocpeactsom CIF
KOMMYHHUKAITHOHHBIX TIPOLIECCOPOB.

3. IlapaMeTpbl HCTOYHHUKA JAHHBIX

YuuteiBas BBICOKYIO MHTCJUICKTYAaJIbHOCTh HCTOYHHUKOB JIAHHBIX B JIMIC IIPOMBIIIIICHHBIX KOHTPOJIJICPOB
¢upmbl Siemens S7-300 u S7-400, mapaMeTpsl BBIIOJIHSIIOTCS HAa OCHOBE I1a0NOHOB. JlaHHBIN MOAXO0.
MO3BOJISIET HE OIPAaHUYMBATHCS JKECTKUM IEPEYHEM TUIIOB NAPAMETPOB, YTO OTPAHUYMBAET U BO3MOXKHOCTHU
KOHTPOJUIEPOB, a MPEIOCTABUTH BO3MOXKHOCTH IIOJIb30BATENO0 (POpMUPOBATH HYXKHBIE €My THIIBI
apaMeTpoB CaMOCTOSITEIBHO WIJIM HCIIOJBb30BaTh OHONMOTEKH YK€ pa3padOTaHHBIX paHEe THUIIOB
napameTpoB (I1a0JIOHOB).

Hcxonss w3 3TOro, MOAYJIb NPEIOCTABISET TOJBKO OIWH THUI TapameTpoB — «Jlornmdaeckuiin.
JIOTIOTHUTETHHBIMU KOH(DHUTYPAITMOHHBIME TIOJISIMUA TTApaMETPOB JTAHHOTO MOJyJsi (puc.4) sSBISETCS MOJe
BBIOOpA 11a0JI0Ha TTapaMeTpa.

Q OT OpenSCADA KOHHTYPaTop — o] %

Pain PepakTwpoeaHwe Bwg Mepehftn  [Nomows

880U AXxLLLB0 2
v (]

Cl- @) Cranums ATJIKC

MapameTtp: test

-
" I"jz :EBH AaHHbBIX NapameTp l KoHfurypauns wabnoHa | ATpuGyTH | ApxuBaung
Ea £30NaCHOCTE
Gl §f TpancnopTs — CocTosHue
[t (g TREHCNOPTHBIE NPOT,
: Twun: i
=N LJ CHOop OaHHBIX logic
- Mogyas: BrnwaueH: [
- TRAHCNOPTER WCT
— KoHpurypauwa
- ModBus KAneHT purypat
-~ SNMP KnWeHT ID: test
|:+,] BNoYHBIA BRIYMCL Vs [
G- H CHop O@HHBIX
- 3BYKOB3A KapTa OnwucaHwe:
- Noruyeckui ypoe
[t} BBIYWCIWMTEND Ha |
£ CHop gaHHbwx Sie
i [El AHBCTACWEBKE
L OBMEHCS
test BrniouaTh: ||
¢ [ Diamond nnaTthl
Gl BuaMoTexa WabaoH WabnoH napameTpa: [S?ﬂi_simple ]v]
o

B[] ApxnBE

Fl. (4 CneuvancHee hd
4 )

[froman] 4

Puc.4. Bxnanka koHpUrypauuu napamerpa.

Jns xoH(purypanuu mabioHa mapaMeTpa HpelIoCTaBIseTCs COOTBETCTBYOIIas BKiIanka. Comepkumoe
9TOM BKJIQJKH OIpeJiesgeTcsl KoHpUrypanuen mabaoHa, T.6 GOpMUPYIOTCS COOTBETCTBYIOIIUE CChIIOYHbIE
T10JIs1 ¥ TI0JIS1 YCTAHOBKU IOCTOSIHHBIX.

Tunel cchUIOK ompenenstoTcs TUIoM napamerpa B mabdnone (Jlormueckuit, Llenbrit, BemecTBenHslii u
CTpoKOBBIH) U ONpeAeNeHNeM 3HAu€HHUsl CChUIKU (ISl TPYMIIOBBIX CCHUIOK). OmpeneieHne TPyMmoBOi

Moaynb nogcmuctembl “Coop aaHHbIX” <Siemens> 177


http://wiki.oscada.org.ua/Doc/LogParmUrov?v=91z

CCBUIKU B 1absioHe 3anucbiBaercs B popmare: "<Ums cepuikir>|<Cwmemenue B bJI>|<Pa3mep 3nauenus>",
re:

«  <HUms ccoku> — Vmd rpynnoBo# ccbUIKH. Bee CChIIKKM ¢ OTMHAKOBBIM UMEHEM TPYIIIUPYIOTCS U
yKa3bIBalOTCA Kak oHa ccbuika Ha b/ wnu BJ] ¢ yka3aHHBIM cMelIeHrneM.

«  <Cmewenue ¢ b/[> — Nms cmemmenus B 01oke ganubix (B/1). Ilpu ykazanuu Toneko B/ npu
KOH(UTypauu mabjioHa 3To cMelleHne 0yaeT yka3aHHO Ui TapaMmeTpa, e ke mpu
KOH(UTrypanuu madiiona OyAeT yka3aHo U cMelleHue, To 00a CMelIeHus: Oy1yT CyMMHPOBAThCS
BMecTe. Tako Moaxo/ ] MO3BOJISIET 00paIaTbesi K MHOXKECTBY CTPYKTYp B oHOM B/JI.

«  <Pasmep 3nauenus> — Heobs13aTenpHOE 10JIe, KOTOPOE ONpeeNseT HeCTaHAapTHBIN pa3mep
3Ha4YeHUs B KOHTpouiepe. [IpeaycMoTpeHs! clieAyIonme pa3Mepsl THIIOB 3HAUCHHIA:

«  IJenoe: — 1 GaiiT(3HaKOBBII1), 2 OaliTa(3HAKOBBIN, IO YMOTYaHUIO) U 4 OaifTa(3HAKOBBIN).
«  Bewecmsennoe: — 4 6aiira(float, mo ymomuanuto), 8 6aiir(double).
«  Jlocuyeckuii: — Bcerna oauH OalT (c ykazanuem Outa yepe3 Touky — DB1.10.1).
«  Cmpoxa: — 10 6aiit(ro ymonuanuo) u 1-200 MOXKHO yKa3bIBaTh.
Harnmsaaelii mpumep oOrero mporecca KOHPUTYpallud TapaMmeTrpa OT ImadjoHa W /10 3HAYCHHM
NPUBEJICH B PUCYHKaxX OT 5 10 8.

-0 X
©ann PefpaktupoBaHwe Bwun Mepedma  Nomows
3 \ F o | n )
¢ 20 2R
880000 R &LL B
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-- Norvyeckni yposeH
-- Bbi4NCNNTEND Ha jav; 9 |PdTO206 5 |PdTO306_5 Leneii Brixon | Tonbko yTeHwe CBA3b DB oGMeHa|6
[ CBop OaHHeX Sieme
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i OfMeH C 5T
H A
- test £l | («]»]
[#. Diamond nnaTte cbo A3mk NporpammMes: | JavalikeCalc JavaScript ]vl
= brbanoTexa wabaoHos: Mporpamma:
MpocTon Al Ji- IKCNOPT OaHHBIX MOOENM -
PyuHoR BEOL, Al PT1607 = 27648.0*BlockCalc.AnastltoZ2node PT1607 varf40;
‘BROK OBMEHS Al | PT1020 5 = 27648.0*BlockCalc.KML02.PT1020_5.var/40;
. basoBLIe WabnoHb PT1005_5 = 27648.0*BlockCalc.KM102.PT1005_5.var/40;
| Apxuees PdTO306_5 = 27648.0%0.25*BlockCalc. KM102.PdTO306_5.var/20;
G CreunanbHbie TE1313 5 = 27648.0%BlockCalc. KM102.TE1313 5.var273+50)/250;
@l MoNbI0BATENLCKNE MHT 5T8611 5 = 1000.0*BlockCalc. KM102.5T8611_Swvarf2.06;
i @ YNPaBREHWE MOIYNEMU PT0202_5 = 27648.0*BlockCalc.KM102.PT0202_5.var/100;
.. Loop - TE1202_5 = 27648.0%BlockCalc. KM102 TE1202_5var273)/200; @
- TF1203 5 = 2TRAR 0¥ RlnckCalc KM102 TE1203 S wvar? 730100
4 I 4 II
E| roman él

Puc.5. Ilpumep mabiioHa ¢ TpynmupoBaHUEM.
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Puc.6. Bxiagka konurypamnuu mabioHa napamerpa

-+ LOT OpenSCADA KOH(WIYPaTOP, BEE
dann PepakTupogadwe Bwg MNepedtn  JoMows
—3 | m— £ -
L0200 @@
88 O0COCOF=xha&l200
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ModBus ke s PT1020 5: [DEllD.2 ]
SNMP knneHT PT1005_5: | DB10.4 ]
th BAOYHBIA BEIYNCINTE
A PAT0306_5: |DB10.6 |
3BYKOBaR KapTa TE1313 5: [DEIlD.B ]
Norvyeck i ypoeeH:
- BeYWMCIWMTENE HE jaug 5T3511_5: [DBlD.lD ]
- CBop DaHHeIx Sieme PTO202 5: [Dam 12 ]
[l AHBCTECWEBKS - -
TE1202_5: | DB10.14 |
TE1203 5: [0510_15 ]
|’£| bBuSanoTeKa WabnoHOE: PT1021_5: [ DB10.18 ]
- [ Apxnebl
B @ Creumanshsie B PT1006 5: [Daln_zn ] E
G [l NonesoBaTensckne MHT ol |
PAdTO401 5: | DB10.22
(A1 N
[freman] 4

Puc.7. Bxiagka KOH(I)I/IpraLII/II/I mabaoHa napamMeTpa € yKazaHuCeM mapamMeTpoB 11O OTACIIBHOCTHU.
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MapameTp: ObMeH c 57

[ MapameTp | KoHpurypauwns wabnoHa ] ATpNEYTH l Apxnsaunn]

ID: sTsync

Wrg: [DEMEH c57 ]

OnucaHwne:

Cwwbka: 0

Enable import: ||
PT1607: 18587
PT1020 5: 17630
PT1005 5: 18005
PdTO306 5: 18763
TE1313 5: 8272
5TE611 5: g252

PTO202 5:
TE1202 5:
TE1203 5:

16030
14993
8073

-

[ (]

[DemoStation/sub_DAQ'mod_Siemensfcntr_anast/prm_s7sync/%2fvale2fPT1607

[roman]

Puc.8. 3nauenus napamerpa.

Moaynem noanep>XKuBaeTcs aapecanus ToJdbko kK 6imokaM naHubiX (b/]) konTpomiepos!

4. ACHHXPOHHBIN PEKUM 3aNUCH

CranpaptHeiM pexumom 3amucu it SCADA-cucrem, B3aumopeictByromux ¢ PLC, sBunsercs

CHUHXPOHHBIH, IOCKOJbKY IO3BOJSET KOHTPOJUPOBATh KOPPEKTHOCTh 3aBEPLICHUs ONEpaldy 3aIlHCH.
OpnHako B ciaydasx 3allUCH MHOXKECTBA MAapaMETPOB Cpa3y M 4YacTO TaKOM MOAXOJ HE OIpaBAaH B BULIY
OTIIPaBKU MHOKECTBAa MEJIKMX 3alpOCOB B KOHTposuiep, uto mneperpyxaetr PLC u 3anumaer Oosbiioi
UHTEpBaJl BpeMeHu. Pemennem 3Toil mpobiemMsl SBISIETCS aCHHXPOHHAS 3aIIMCh CMEXHBIX 3HAYEHUI OHUM
6s10koM. Takoll pexxuM MOAJEPKUBAETCS 3TUM MOJYJIEM U IMO3BOJISIET 3alHMCHIBATh BCE MapaMETPhl cpasy
CMeXHBIMU Os10kaMu 1o 24006aiiT. UTeHne U 3anuch B TAKOM PEXUME MIPOU3BOIUTCS CMEXKHBIMH OJIOKaMHU €
HNEPUOJUYHOCTBIO OIIPOCa KOHTPOJLIEPa.
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Moayau <ModBus> noacucrems! “Coop 1aHHBIX”
u nmoacucremMbl « TpaHCOpTHBIE MPOTOKOJIBI»

IHapamerp MoayJas 1 Monayasb 2

ID: ModBus ModBus

HUma: ModBus ModBus

Tun: DAQ [Ipotokon

Hcmounux: daq_ModBus.so daq ModBus.so

Bepcus: 1.0.2 0.5.1

Aemop: Poman CaBoueHko Poman CaBoueHko
IIpenocrasiser peanuzannio kaueHTckoro IIpenocrasuser peannsanuio

Onucanue. SCPBAC POTOKOIA ModBus. npotokonoB ModBus. [TognepxuBarotcs
[Monnepxusatorcs Modbus/TCP, Modbus/TCP, Modbus/RTU u
Modbus/RTU u Modbus/ASCII npotokosnsl. Modbus/ASCII mpoToKOJIbI.

Jluyensus: GPL GPL

ModBus — KOMMYHHKAIIMOHHBII TPOTOKOJ, OCHOBAHHBI Ha KJIMEHT-CEPBEPHOU apXUTEKTYype.

Pazpaboran ¢upmoit Modicon Jj1si HCTIONIE30BaHUsSI B KOHTPOJUIEpax ¢ mporpammupyemoii iorukoit (PLC).
Cran crangaptoMm jae-(GakTo B HPOMBIIUICHHOCTH M IIUPOKO NPUMEHSETCS Jid OpraHu3alliil CBS3U
NPOMBIIIJICHHOTO  3JIEKTPOHHOTO ~ oOopynoBaHus. Mcmonp3yeT Juis MepeJadyd  JaHHBIX — 4epes
nocJieoBaTebHble TUHUU CBA3U RS-485, RS-422, RS-232, a taxke cetu TCP/IP. B HacTosmiee Bpems
HOJ/IEP’)KUBAETCS HEKOMMepueckoi opranuzanueit ModBus-IDA.

CymectByroT Tpu pekuma mporokosia: ModBus/RTU, ModBus/ASCII 1 ModBus/TCP. ITlepBeie aBa
HCITOJIB3YIOT TIOCIIeIOBATENbHBIC JTUHUU CBsI3M (B ocHOBHOM RS-485, pexxe RS-422/RS-232), mocnenuuit
UCTIONB3YeT JUIst niepenauu nanusix cetu TCP/IP.

Monynb cOopa TaHHBIX NMPEAOCTABISIET BO3MOKHOCTh COOMPATh MHPOPMAIMIO Y Pa3IHUHBIX YCTPONCTB
no npotokody ModBus Bo Bcex pexmmax. Takxke MOAyNeM peamu3yroTcs (PYHKIHUHU TOPU30HTAIBHOTO
pEe3epBUPOBAHUS, 4 UMEHHO COBMECTHOM PabOThI C yIan€éHHOM CTaHIIMeH 3TOro-XKe ypoBHS. B To e BpeMms
MOJIyJlb MPOTOKOJIA MO3BOJIIET CHOPMHUPOBATh U BBIAATH JaHHBIE MO mpoTokony ModBus B pasmuuHbix
peKUMax M uyepe3 HHTepeiChl, OIePKUBAEMbIC MOIYIISIMH MTOJICUCTEMBI « TpaHCTIOPTHD.
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1. O01mee onucanme nporoxosa ModBus

[Tporokon ModBus/RTU mnpenmnonaraer oxHO Beaymiee (3ampalivBaoliee) YCTPOMCTBO B JIMHUM
(master), KOTOpOe MOXKET IepeaBaTh KOMaH/Ibl OJTHOMY MJIM HECKOJIbKMM BEIOMBIM ycTpoicTBaM (slave),
oOpamiascb K HHM II0 YHUKaJdbHOMY B JHMHUU ajpecy. CHHTAKCUC KOMaHJ IPOTOKOJA TO3BOJISIET
anpecoBath 247 ycTpoMCTB Ha OAHOW JMHUU cBsizu cTaHaapta RS-485 (pexe RS-422 wnmm RS-232). B
ciayuae ¢ pexumoMm TCP agpecanus uckiroueHa M3 NPOTOKOJA, MOCKOJIbKY BBIMOJHAETCS HAa YpPOBHE
TCP/IP creka.

NuannmatuBa mpoBeaeHUs OOMEHa BCETJa MCXOJHWT OT BEAYIEro ycTpoicTBa. Bemombie ycTporicTBa
HPOCIYUIMBAIOT JUHUIO CBA3M. Macrtep mojaér 3ampoc (1MOoChbUIKa, MOCIEI0BATENIbHOCTh OANWT) B JTMHUIO U
IIEPEXOJUT B COCTOSHHME IPOCIYIIMBAaHUSA JIMHUM CBs3U. Bemomoe yCTpOWCTBO OTBEYAeT Ha 3ampoc,
npuIeaAmni B ero agpec. OKOHYaHWE OTBETHOM MOCBUIKM MAacTep ONPENESAET 10 BPEMEHHOMY UHTEPBaLy
MEXy OKOHYaHUEM NMpHEMa NpeAbLayIero 0aiTa u HavaioMm mnpuéma cieayromero. Ecim 3ToT naTepBan
IPEBBICUI BpeMs, HEOOXoaumoe A mpuéma mnoartopa OaiiTa Ha 3aJaHHOW CKOPOCTH HepeAayd, MpUEM
¢peiima oTBeTa cuMTaercs 3aBepIEHHBIM. PpeiimMbl 3ampoca W oTBeTa Mo mNporokony ModBus umeror
(buKCcHpOBaHHBIN Qopmar.

1.1. Aapecauus

Bce onepanuy ¢ JaHHBIME NIPHUBS3aHBI K HYIIO, KaXK/IbIH BUJI TaHHBIX (PETUCTp, OUT, PETUCTpP BXOAA WIIN
oura Bxoja) HaunHaroTcs ¢ agpeca 0000 n 3akaHumBarores 65535.

1.2. CtanaapTHble Kobl (PYHKIIHIH
B npoTokosnie ModBus M0O>XHO BBIIEIHTh HECKOJIBKO MOAMHOKeCTB KoMaH/1 (Tabmuma 1).

Tab6auua 1: [TonmMHOXEcTBO KoMaH 1 mTpoTokosia ModBus

IMogmMHOXKeECTBO JIlnana3zoH Koa0B
CrannapTHbie 1-21

PesepB s paciumpeHHbIx GyHKuud 2264
[Tonb3o0Barenbckue 65-119

Pe3epB 111 BHYTpEHHUX HYX] 120-255

Moaynem cOopa qaHHBIX UCTIONB3YIOTCS KoMauabl 0x03 u 0x06 mys uTeHus u 3anucu peructpos, 0x01
u 0x05 i urenus u 3anucu 6uroB, 0x02 u 0x04 11 uTeHUs peructpa U OMTa BX0Aa COOTBETCTBEHHO.

Moayns nporokosna oOpabarbiBaeT 3anpockl komanaamMu 0x03 u 0x06 11 yTeHHs U 3aIIUCU PETUCTPOB,
0x01 u 0x05 nsst uTeHus U 3anUCcH OUTOB.
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2. MoayJb peaju3anuu NpoTOK0JIa

Monyns nporokona ModBus comepxHuT koj peanu3alMy NpoTOKoJIbHON yactu ModBus, a umeHHO
oco0enHocTu BapuanToB mpoTokosioB ModBus/TCP, ModBus/RTU u ModBus/ASCII. Moayns npoTokosia
COBMECTHO C BBIOpDaHHBIM TPAHCIIOPTOM AaKTUBHO MCIOJB3yeTCs MoAyjldeM cOopa JaHHBIX JUIs
OCYIIIECTBJICHUS] HEMTOCPEACTBEHHBIX 3alIPOCOB. I10CKOIBKY MO/YJIb IPOTOKOJIA SIBJISIETCS aBTOHOMHBIM, TO,
UCIIOJIBb3YS €r0, MOKHO CO3/JaBaTh JIOMOJIHUTENIbHbIE MOAYJIN cOOpa JaHHBIX IIOCPEICTBOM HECTAHIAPTHBIX
¢bynkuunit pacmmpenuss ModBus pa3nnyHoro o60pynoBaHusl aBTOMATH3AIUH.

2.1. API ¢pynxuuu ucxoasammx 3anpocon

APl ¢yHKIMM HCXOIAIMX 3ampocoB omnepupyror oomenoMm Onokamu PDU, 3aBépHyThiMM B XML-
HaKEThI CO CIAEAYIOIIEH CTPYKTYpOA:
<prt id="sId" reqTm="reqTm" node="node" reqTry="reqTry">[pdu]</prt>

I'ne:
« prt — WMs Tera 3ampoca ¢ Ha3BaHWEM Hucnojb3yemoro BapuaHta nportokona (TCP, RTU win
ASCII).
« sld — wuneHTUUKATOpP HMCTOYHHMKA 3ampoca. Mcmomb3yercss Ui MOMELIEHHS B MPOTOKOI
BBIXOJTHOTO TTPOTOKOJIA.
« reqTm — BpeMs 3ampoca, a UMEHHO BpeMsl, B TEUEHUE KOTOPOTO OKUAATh OTBETA.
 node — HOMeEp y371a Ha3Ha4YeHUs WU uiaeHTudukarop roauta ModBus/TCP.
« reqTry — KOIMYECTBO IIONBITOK IOBTOPEHMs 3ampoca C OMMOKOH B oTBere. TOIBKO A
BapranToB ModBus/RTU u ModBus/ASCII.
+  pdu — HerocpeacTBeHHO OJIOK I0OHHUTA JaHHBIX MpoTokoia (PDU) ModBus.

PesynpTupyromuii pdu 3amenser pdu 3anpoca B XML-nakerte, a Takke ycTaHaBIuBaeTcsa aTpuOyT “err”
C KOJIOM U TEKCTOM OILMOKH, €CJIM TAKOBA UMeJIa MECTO.
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2.2. O0cayxuBaHue 3anpocoB no nporoxkoay ModBus

BxonHas yacte 00CTy)XKMBaHUS 3alIPOCOB K MOJYJIIO MPOTOKOJIA OCYIIECTBISIET MPOBEPKY U 00pabOTKY
3aMpoCOB MOCPEACTBOM OOBEKTOB Y3JI0B, MPEIYCMOTPEHHBIX MoayieM (puc.l). DakTuuecku peaau3yercs
MEXaHU3M, TO3BOJSIOMUN BBRIMOIHATE cuctemMoi OpenSCADA pons cepBepa ModBus/TCP  wim
noquuHéHHOoro ycrpoiictBa ModBus/RTU u ModBus/ASCII. Takum o6pasom cuctema OpenSCADA
MOJTy4aeT BO3MOXKHOCTD HCITOJIb30BATHCS B POJIH JIFOOOTO yuacTHUKA ceteit ModBus.
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Puc.1. Bxnagka nepeuns y3ia0B 00CTyKMBaHUS BXOASIINX 3alIPOCOB MPOTOKOJIA.

V3en npoTokoia SKBUBAJIEHTEH (PU3NUECKOMY Y3y ycTporcTBa cetd ModBus. V3en nmporokona MoxeT
paboTath B TPEX peKUMaXx:

+ «JlaHHbBIE» — pexum oTpaxeHuss AaHHbIX cucTeMbl OpenSCADA Ha MaccuBbl PETUCTPOB U
6uroB ModBus ¢ nepenaueil ux 1o 3anpocy KJINEHTCKOTO y3ja UM MacTepa.
« «lllmo3 y3ma» — pexuM I[epeHanpaBiIcHUs (LLUII030BaHMs) 3alIpOCOB K Y31y B APYrOd CETH

ModBus 4epe3 naHHbIN y3e1.
+  «llImo3 ceTn» — peXUM MepeHanpaBiIeHUs 3alPOCOB K JII0O0OMY y31y B Apyryio cetb ModBus,
(hakTHYEeCKH BBIMOIHSS MHTErPALUIO HeCKoIbKkuX ceteil ModBus B ony.

[TockonbKy Y370B TPOTOKOJA MOXKET OBITh CO3JAaHO MHOXKECTBO, TO IIOJIy4aeTcs, YTO Ha OJHOM
unTepdelice, T.e. B OJHOU ceTH, ojaHa cTaHius Ha ocHoBe OpenSCADA MoXeT mpo3payHo MPEICTaBISITh
HECKOJIbKO y3110B ceTd ModBus ¢ pa3inuHbIMH TaHHBIMU.

PaccMoTpuM 0cOOEHHOCTH KOH(UTypaIiy y3Jia IPOTOKOJIA B PAa3IMYHBIX PEKUMaX.
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Pexxum y3s1a nmporokoJia «JaHHbIe»

Pesxxum ucnonb3yercs U1t oTpakeHus AaHHbIX cucteMbl OpenSCADA Ha MaccuBBI PETHCTPOB M OUTOB
ModBus. O61mas koHpuryparus y3jia ocylecTBIsSeTCs] BO BKIAJIKe «Y3em» (puc.2) mapaMeTpamu:

+ CocrosiHue y371a, a UMEHHO: cTaTyc, «Bkimouen» u ums B/l, cogepaxaiieil KoHpUrypamuio.

«  HWpentuduxarop, UMs 1 ONMCaHHE y3JIa.

+ CocrosiHHE, B KOTOPOE NMEPEBOANTH y3€Il MU 3arpy3ke: «Bxmrouen».

« Apnpec y3na cetu ModBus ot 1 10 247.

« Bxopsmuil TpaHCHopT, K CETH KOTOPOrOo OTHOCHUTCS y3ed. BwiOupaercs u3 mepedHs BXOIHBIX
TpaHcroptoB nojcuctemsl «Tpancnoptel» OpenSCADA. VkazaHue B KadecTBe TpaHCIOpTa
cumBoJia "*" nemaeT JaHHBIN y3esl y4acTHHUKOM Jito0oil cetn ModBus ¢ 00paboTkoii 3ampocoB OT
JM000r0 TpaHCIopTa.

+ Bapuant npotokona ModBus, 3anpockl B KOTOpOM JI0JbKEeH 0OpabaThiBaTh y3en u3 crnucka: Bee,
RTU, ASCII, TCP/IP.

+ Bpi0op pexnmMa, B JTaHHOM Clly4yae 3TOT pexuM «J|aHHBIEY.

+ Ilepnon oGcuéra maHHBIX B CEKyHIaX. YKa3blBaeT MEPUOJAMYHOCTH 00pabOTKU (HOPMHUPYEMBIX
JUIS 3alpOCOB JIaHHBIX, @ MUMEHHO Tabmuibl naHHbIX ModBus, nmporpamMMel oOcuéra JaHHBIX U
oOciry>)kuBaHue cchiIoK Ha naHHble OpenSCADA.

V310M B 3TOM PEKHUME O6pa6aTI>IBaI-OTC$I ClIeaAyronue CTaHAapTHBIC KOMAaHbI ITPOTOKOJIA ModBus:

+ (0l — yteHue rpynmsl OUTOB;

+ (3 — 4dTeHue TPyIIbl PETUCTPOB;

+ (5 — ycraHOBKa OJIHOTO OWTa;

+ (06 — ycTaHOBKa OJIHOTO pErucTpa.
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Puc.2. Bkinagka «Y3em» cTpaHuiibl KOHQHUTypaluu y3Jia MpoTOKoJia B pexkuMe «J[aHHbIey.

Jus gopmupoBanHus TabaMIbl OTpaskeHUs MaHHBIX ceTH ModBus, a MMEHHO perucTpoB M OWUTOB
npexycMatpuBaerca Bkianka "Jlanaeie" (puc.3). Bxnagka "JlanabIe" COMEpKHUT TaOIUIly MapaMeTpoB U
nporpamMmy oOpabOTKM MapaMeTpoB C YKa3aHHBIM SI3BIKOM MPOTPAMMHUPOBAHHUS JIOCTYIMHBIM B CHCTEME
OpenSCADA. Tabnuna cofaep>KuT napameTpsl CO CBOWCTBAMH:

« Id — unentudukarop napamerpa. SABrsgercs KIOYEBBIM Al GOPMUPOBaHUS TaOIHUI] PETUCTPOB
n O6utoB ModBus. Jlns ykasaHus TOro, 4TO JaHHBIA mapamerp sBisercs peructpom ModBus,
HeoOxoaumo uaeHTUuKaTop 3anucath B Bujae «R[N]w», rme N — uucino Homepa peructpa ot 0 10
65535, a w — HeoOs3aTeNbHBINM CUMBOJI, YKa3bIBAIOIIUNA HAa BO3MOXKHOCTh YCTAHOBKHU €T0 3alPOCOM
ModBus, wnampumep: R23, R456, R239w. Jlns ykazanus Owutra ModBus ©HeoOxomumo
unaentuduxatop 3amucate B Buiae «C[N]w», rae N — uucno Homepa 6uta ot 0 mo 65535, a w —
HeoOs3aTeNTbHBIA CUMBOJ, YKa3bIBAIOIIMN HAa BO3MOXKHOCTH YCTaHOBKH ero 3ampocom ModBus,
Hanpumep: C437, CO, C39w. Bce octajibHble mapamMeTpbl, HE MOMAaBIIKE IOJI BbIIICYKa3aHHbIC
MpaBuja, IBJSAIOTCS BHYTPEHHUMH U UCIIOJIB3YIOTCS JUJISl Pa3IMUHbIX TPOMEKYTOUHBIX BBIUHUCIECHUH,
00paboTKH U MpeoOpa3oBaHUsI.

«  Hmsn — Nms napameTrpa, UCIOJIb3YETCs 111 UMEHOBAHHUSI CBSI3H.

« Tun — Tun napamerpa u3 cnucka: «BemectBennsiit», «Llenslit», «Jlornueckuit» u «CTpokay.
st peructpoB u 6utoB ModBus umeer cmbicn ycranaBiauBath «Llemwrity u «Jlormueckuity Tu
COOTBETCTBEHHO.

« Csazv — llpu3Hak TOro, YTO JaHHBIN TApaMeTp JIOJDKEH CBS3BIBATHCS C aTpUOyTOM MapamMeTrpa
noacucteMbl «COOp HaHHBIX». YKa3aHHbIE 3TUM (hJIaroM CBSI3M YCTAHABIIMBAIOTCS BO BKIIAJIKE
«CBsi3n».

+ 3nauenue — VIcxomHOE WK TEKYIIEE, €CIU y3€J BKIIOUYCH, 3HAUCHUE TTapaMeTpa.

B Tabnwuiie 1o yMOTYaHUIO ONPENENIOTCS HECKOIBKO MapaMeTPOB CIIEIUATLHOTO 3HAUCHUS:
[ frq — 4actoTa BbIYUCIICHUS TaOIUIBI IPOTPAMMOIi;
« [ Sstart — TpU3HAK MIEPBOTO UCIIOTHEHHUS, 3aITyCKa, TPOTPAMMBI.
[ stop — MpU3HAK MOCJIETHETO UCTIOTHEHHUS, OCTAHOBA, TPOTPaAMMBI.
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I[J'I?I YKa3aHHBIX B KaUCCTBC CBsI3EH napamMeTpoB MOXHO YCTAHOBUTH CBA3H TOJIBKO IJIS BBIKIIIOYCHHOT'O
y3J1a IpOTOKOJIa BO BKIaake «CBszn» (puc.4).
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Pexxum y3a nporokosia «1llaro3 y3aa»

PexxuM mcmone3yercs A mpoOpoca 3almpocoB K OTAEIBHOMY YCTPOWCTBY B japyroi cetu ModBus B
cetb ModBus, i kotopoit ckoHpurypupoBaH maHHBIA y3en. OOmas KoHpurypauus —ys3ia
OCYIIECTBIISIETCS BO BKJIAJIKE «Y3em» (puc.5) mapaMeTpamu:

« CocrosHEe y371a, a UMEHHO: cTaTyc, «Bxmouen» u ums BJl, cogepikarieit KoHPUTypammro.

-  Wnentuduxatop, UMs 1 OMKCaHUE y3IIa.

+ CocrosiHue, B KOTOPOE MEPEBOAUTH Y3€II IpH 3arpy3ke: « Brimroueny.

« Anpec y3na cetnt ModBus ot 1 10 247.

+ Bxogsmuii TpaHcmopT, K CeTH KOTOPOTO OTHOCHUTCS y3eid. BriOupaercss U3 mepedHsi BXOIHBIX
TpancnoptoB moacucteMbl «Tpancmoptel» OpenSCADA. VYkazanume B KadecTBE TpaHCIOpTa
cuMBoOia "*" nenaer JaHHBIM y3es ydacTHHKOM 000l cetu ModBus ¢ 06paboTkoii 3ampocoB OT
T000TO TpaHCIIOPTA.

« Bapwuant npotokona ModBus 3anpockl B KOTOpOM J0JbKeH o0padaThiBaTh y3el U3 crucka: Bcee,
RTU, ASCII, TCP/IP.

+  Bribop pexxuma, B tTaHHOM citydae 3TOT pexxuM «L1Imo3 y3may.

« TpaHcmopT, B KOTOpBIA IEpPEHANpPAaBIATh 3alpOC, U3 MEPEeUYHs HUCXOMAIIMX TPAHCHOPTOB
noacucTeMsl « TpaHCTIOPTHI».

+ IIpoTokoin B KOTOPOM IepeHanpaBiIsTh 3aIpoc.

+  Anpec y3ma cetu ModBus, ot 1 10 247, B KOTOpYIO TIepEeHANIPABIIICTCS 3aMpoC.

©ain  PenaktuporaHwe  Bun  Mowmows QTStarter
880000 ==X &kl 20 22
‘m = ¥aen: gate
Test ModBus
£} BuixoqHoif TpasciopT: m
Exhar
[l gl TpaHcnopTHele NpoToKoNbl — CoCTOAHWE B
HTTR-peanmaauis Cratyc: Bxmouen.3anpocos 0.
CobCcTEEHHBIA NPOTOKON CI—
£l ModBus BrnioueH:
test B [._. |_l
gate
B | COop AaHHbix — KoHtpury pauua
= Mogyne: ID: gate
TpaHCNopTER WCTOUHK )
5 MocBus Wws: [
testTCP Cnwcanne:
testRTU
DCOM knnent
SMMP kavenT
BENoYHBIA BEIYKC NTUTEND
3 CHop naukix cueT
3eYKOBAA KapTa Brnwouate: ||
J'Iormuackmﬁ'lypou.enh Anpec:
BolywcnMTEnb Ha java n Ed
Coop AaHHEIX Skemans B0l A WWA TRaHS NopT: [Scckeis.tastl‘u‘lodBus |v]
Diamond nnate cbopa Mporokon:
Eufinuotexa wabnodoa:
| Apxueb Pexim:
G Cneyuansusie B TpaHcnopt: [Sarial.exlar |v]
| MonbaceaTensckue MHTER
G-l Ynpaenedwe Mofy nAMK - — B npotokon:
- gy [T 2 -
# LoopssL @ Ed @
[ I+]
Fromer

Puc.5. Briranka «Y3em» cTpanuiibl KOHGUTypamuu y3ia npotokoja B pexxume «11mro3 y3may.
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Pexxum y3i1a nporokosia «1llaro3 ceTm»

Pexxum ucnonps3yeTcs s mpodpoca 3arpocoB CETH LEMUKOM B Ipyryio cetb ModBus u3 cetnt ModBus
JUIST KOTOPOM CKOH(MUTypUpOBaH MaHHBIA y3el mpoTokona. OOmias KoHUTyparus y3jia ITpOTOKOJIA
OCYIIECTBIISIETCS BO BKJIAJIKe «Y3em» (puc.6) mapaMmeTpamu:
CocrosiHue y311a, a IMEHHO: cTaryc, « Bximouen» u ums BJ1, cogepxarneii KoHPUTYpaIuto.
Wnentuduxatop, UMs U OMHCaHUE y3IIa.

CocrosiHue, B KOTOPOE NEPEBOAUTD y3€Il IIPU 3arpyske: « Brimrouen».

Bxopsmmii TpaHCTIOPT CETH, W3 KOTOPOW MPOOpachIBAIOTCS 3ampochl. BeiOupaercs u3 mepedHs
BXOJIHBIX TpaHCHOpPTOB nozacucteMsl « I'pancnopten» OpenSCADA.
Bapuant nporokosra ModBus, 3anpocsl B KOTOpoMm 10JDKeH 00pabaTeiBaTh y3en u3 crucka: Bee,
RTU, ASCII, TCP/IP.
Bri6op pexuma, B 1TaHHOM citydae 3ToT pexuM «11Imo3 cetm».
TpaHcnopT ceTH, B KOTOPYIO I€peHANpaBlIATh 3alpoc, U3 MEPedHs HCXOAIMX TPaHCIOPTOB
nozacuctemsl « TpaHcOpThI».

ITpoTOKOJI B KOTOPOM NEPEHANPABIATH 3aIIPOC.

Pain

880V0U=x L4l |EB00 2@

Penaktvposadwe  Bua  Momols

|Mun

[+]

=

Eubnuotexa wabnoHos:
| Apxunesl

El

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
BrixogHOR TDaHCIopT.
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

¥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» cTpaHuilsl KOHPUTYyparuu y3ia npoTokosia B pexume «I1lmro3 cetny.

Moaynu <ModBus> nogcuctemsl “Coop AaHHbIX” 1 NoACUCTEMbI « TPAHCNOPTHBIE NPOTOKOSbI»

190



2.3 Ortuét 3anpocoB ModBus

Jnst  BO3MOXKHOCTM  KOHTPOJII 33 KOPPEKTHOCTHIO  OCYIIECTBIICHHUS  3allpOCOB  PA3IUYHBIMU
KOMIIOHEHTaMU MOJYJIEM IIPEIOCTaBIsAETCS BO3MOXHOCTh BKJIIOYEHMSI OTUYETA 3alpOCOB, MPOXOIALIMX
yepe3 MOAyNb npotokosia. OTUéT BKIIOYAETCS yKa3aHHMEM He HYJIEBOTO KOJIMYEeCTBa 3alKcei BO BKJIaze
«OT4€1» cTpaHUIBI MOIYJIS MpoTOKOAa (puc.7).

s+ QT OpenSCADA KoHdHIypaTop = =
Pain  Pepaktvporadne  Bun  Nowmowbs QTStarter
2% L4200 @0
8 8O0C0CO="F=x hal 2
HMma B
| Mongyne: ModBus
i/ Tpaucnoprel
[} G TPaHcnopTHelE npmom:_ [ MomMols | Yansl ] OTYaET l
HTTP-peanvzauma
CoSCTEEHHBIA NPoTOKO Paamep oTuéTa: [1[20 H
=) iiodEis u
teat OTuéET:
gate Wed Apr 15 17:56:18 2009 RTU: testATU --= 1{Saerialexiar)
- | CBop LaHHblx Sanpoc -= 010300000005 85c9
El- Mogyns: OTeer -= 01 03 0a 03 e8 00 21 00 00 00 Ca 00 5d aa 44
TpaHcnopTép weTod
£l ModBus Wed Apr 15 17:55:18 2009 RTU: Serialtest() --= 1
testTCP Sanpoc -= 01 02300000005 85¢9
testRTU OTeeT -= 01 03 0a 03 &8 00 21 00 00 00 Ca 00 5d aa 44
DCOM knnedt
SMMP knnedt Wed Apr 15 17:55:18 2009 RTU: testATU' --= 1{Serialexlar)
EncuHbIf BRIYICNUAT Zanpoc -= 01 01 00 0200 06 4c 08
¥ CHop nauubix Oteer -= 010101 Ob 10 4f
3BYKOEAA KapTa
Nervyeckui y poe ek Wed Apr 15 17:55:18 2009 RTU: Sarial test{) --= 1
Boiuncnurent Ha jay Zanpoc -= 0101 00020006 4c 08
CHop naHHbxX Sieme OTEET -= 01 01 01 Ob 10 4f
Diamond nnate cég
BubimnoTexa wabinoHos: Wed Apr 15 17:56:17 2009 RTU: testRTU' --= 1{Serialexlar)
[ ] Apxuesl Zanpoc -= 01 02000000065 85c9
4 Cneumanshbie OTeer -= 01 03 0a 02 a8 00 21 00 00 00 Oa 00 5c 6b 54
I!] Monb30BATENBCKWE H1
& YnpaeneHue MoLy naMu Wed Apr 15 17:56:17 2009 RTU: Serialtest|) --= 1
& Loop 3anpoc -> 010300 00 00 05 85¢9
® Loop S5L N OTeer -= 01 03 0a 03 28 00 21 00 00 00 Oa 00 5c b 84 E
@ PLxB B

Puc.7. Bxitana «OT4€1» CTpaHHIIBI MOYJISl TPOTOKOJIA.
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3. MoayJb cOopa JaHHBIX

Monynbs cOopa JaHHBIX MPEAOCTABISIET BOZMOKHOCTh OMPOCA U 3alMCH PETUCTPOB U OUTOB YCTPOMCTB
nocpencteoM pexkuma npotokosnoB TCP, RTU, ASCII u komana 3ampoca 0x01 — 0x06.

3.1. KonTpoJiep 1aHHBIX

Jnst nobaBnenus: ucrounuka naHaeix ModBus cozmaérest u koHGUTypHupyeTcs KOHTPOJUIEp B CHCTEME
OpenSCADA. TIpumep BIIagku KOHGUTYpAIIHA KOHTPOJUIEpa TaHHOTO THTIA N300pakeH Ha puc.§.

r* 0 Open3CADA QTCfg: lemo ctaHuma

Bafin  Pepaktnporanne Bug  MNomowe QT Starter

|HMJ|

=] a Demo cTaHyna

0O @@

Konmponnep: testTCP

(<] €10

-
S Bastl AaHHbix KonTponnep MapameTps
l_‘ﬂf-, BesonacHocTs
:} TpaHcnopTh — CocToAHNe
feli TpaHCnoOpTHEHE NpOTOKONL Cratye: JanyweH. Beizoe c nepyvogom 1 c. Bpewa chopa ganHex 0.328 mc. MNpoywvtado 10{0)
(=] J Chop aaHHex pervctpes, 2(0) Butoe. Janmeado 0 pervetpes, 0 Gutoe. DwuBok coeguHeHwa 0, sanpoca 0.
= Modyme:
lnws neTouHWKOE gaH! BEniahELE @
MedBus JanyueH: ||
testRTU Bl koHTponnepa: ["." |v]
DCON knneHT
SNMP knuenT = T e
OBopynoeanne ICP DA ID: pestTCP
EAouHBIA ERYACINTEN b
H CHop BaHHeX cHe Hma:
3eykoEan kapTa OnneaHne:
Norvyecknii ypoeeHs
BruncnnTens Ha java i
Chop naHHwWx Siemens
Diamond nnate cGopa
Bufnuomera wabmoHosa:
| Apxuen
G CneynansHee Benwuats: IEI
|3| MNonbsoEaTensckMEe HHTEpPC Janyckats: l:‘
@ YNpaEneHue mMoaynamm
Loop 35L MpesnouTeHne HENBMHEHHA: [<Elu::nunﬁ YPOEEHE> |v]
PLC

Tabnuua napameTpoe: [I‘u'lodElusF'rm_testTCF'

MNaHNpoEaHME ERNHENEHAA: ['1

¥poreHe NpUOpUTETE 3afavn clopa RaHHBX _E
Modbus npoTokon: | TCRAP -

Apnpec TpaHenopTa: [Snnket.testl‘u‘lndElus |v]

OFbeAHHATE PParMeHTH GaHHBX: E'

[ )

fDemoStation/sub_DAGImod_ModBus/cntr_testT CP/%2fcntr%2fst% 2 fstatus

Puc.8. Bxiagka koHpUrypauuu KOHTpoIIepa.

C nomo1ib10 3TOM BKJIAJAKH MOYXHO YCTaHOBUTH!

._.,
E Kn

« CocrosiHue KOHTpoJulepa, a UMeHHO: Craryc, «Bxmrodeny», 3anymen» u umsa b/l, conepxamiei

KOH(HUTypaImio.

«  Wnentudukatop, UMs 1 ONHCaHUE KOHTPOJLIEPA.

. COCTOHHI/IG, B KOTOPOC NMEPCBOJAUTE KOHTPOJIJICP IIPH 3arpy3Ke: «Bxkmarouen» u «3any1ueH».

+  PexxuM ropu3oHTaNbHOrO pe3epBUPOBAHUS U MPEANOUYTEHNE UCIIOTHEHHSI JaHHOTO KOHTPOJUIEpa.

Moaynu <ModBus> nogcuctemsl “Coop AaHHbIX” 1 NoACUCTEMbI « TPAHCNOPTHBIE NPOTOKOSbI»

192



+  HWms Tabnuisl Ui XpaHeHus: KOHPUTypaluy napaMmeTpoB KOHTPOJUIepa.

- Ilepuon u mpuopuTeT 3a71a4u cOOpa TaHHbIX.

« ModBus npotoko:n, ucnonb3yemslil g onpoca ¢uzuueckoro ycrpoictsa (TCP/IP, RTU wnun
ASCII).

« Anpec MCXOISIIET0 TPAHCIOPTa U3 CIHCKAa CKOH(UTYPUPOBAHHBIX HCXOSIIMX TPAHCIIOPTOB B
noacucteme «Tpancnoptey OpenSCADA.

« ModBus y3en naznauenus. B cimyuae ¢ mportokonmamu RTU u ASCII — 310 MHAMBUAYaIBHBIN
anpec pusnueckoro yctporctsa, a mpu TCP/IP — uaenTudukaTop e IMHUIIBI.

- OObenunenue ¢parmeHtoB peructpoB. CranmaptHeie QyHKIuM 01-04 MO3BOJISAIOT 3aIPOCUTH
Cpa3y HECKOJbKO CMEXKHBIX pErucTpoB wuiaum OutoB. Takas cTpareruss 4acTo IO3BOJISIET
onTuMu3upoBaTh Tpaduk. OIHAKO HYKHBIE PErHCTPhl HE BCET/Ia PACHOJIOKEHBI CMEXKHO JPYT K
ApyTy, JaHHAs OMIUS MO3BOJsieT coOupath X B Oyoku no 100 permcrpoB mmm 1600 6uros. K
YCTAaHOBKE JAHHOIO MapaMeTpa HYKHO HOJIXOJUTh C OCTOPOKHOCTBIO, ITOCKOJIBKY HE BCE
YCTPOMCTBA MOJAECPKUBAIOT JOCTYII K PETUCTPAM MEXAY pparMeHTaMH.

- Bpems oxunanus coelMHEHUSI B MIJUTMCEKYH/IaXx. YKa3bIBaeT MPOMEXKYTOK BPEMEHHU, B TEUEHUE
KOTOpOTr'0 OXHUAATh OTBETA. B ciyyae yka3zaHUs HyJI€BOIO 3HAUEHHUs UCIIOJIb3YETCS BPEMS OKUAAHUS
10 YMOJYaHUIO B TPAHCIIOPTE.

+ Bpems BocCTaHOBIEHHS COEIMHEHHMS B CEKyHZaX. YKa3blBaeT IPOMEXKYTOK BPEMEHH IO
HCTEUYEHUI0 KOTOpPOr0 OCYHIECTBIIATH IOBTOPHYIO IIONBITKY 3alpoca K paHee HEAOCTYITHOMY
YCTPOMCTBY.

 Ilomertok 3ampoca mnst mporokonoB RTU u ASCII. VYka3piBaeT Ha KOJMYECTBO MOMBITOK
MIOBTOPEHMSI 3aIpoca B ClIyyae MOJyYeHHs] HETOJIHOTIO WM MOBPEKAEHHOIO OTBETA.
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3.2. [TapameTpsl

Monynb c6opa IaHHBIX MPEIOCTABISAET TOIBKO OJIMH THII MapameTpoB — “Ctangapt”’. JlonoJIHUTEIbHBIM
KOH(HUTypalMOHHBIM TOJIEM IapaMeTpa JaHHOTOo Moayis (puc.9) sBisercs mepedyeHb o0padaThIBaeMbIX
atpudytoB(peructpoB  ModBus). ATpuOyr B 53TOM TE€pedHE 3aMUCHIBACTCS CIAEAYIOIMHUM 00pa3oMm:
<dt>:<numb>:<wr>:<id>:<name>. [ ne:

dt — ModBus tun nanssix (R-peructp, C-0ut, RI-peructp Bxona, CI-out Bxona);

numb — Homep peructpa wim 6ura ModBus ycTpoiicTBa (IeCSTUYHBIM, BOCBMEPUYHBIM MU
LIECTHA/IIaTEPUYHBbI);

WF — PeXHUM UTEHHS-3aIHUCH (r-uTeHUEe, W-3aIlUCh, TW-YTEHHE U 3aIUCh);

id — unentugukarop arpudyra OpenSCADA;

name — ums atpuoyta OpenSCADA.

| QT OpenSCADA koHtpurypaTop ==

Pain  Penaktupopadwe Bun  MNowmows QTStarer
: =% 40200 @0
8 B 0O00 ==x he 0B R
Kma B
| Mapametp: test
g SsL
tg Coketnl o Mapametp I ATpIGY ThI | Apxugauma ]
= NocnesoraTenbHbIA KH
=} BrogHoi ThadcmoeT — COCTOAHWE
Test ModBus Tun: std
[} BuixogHoi IpaHcmoy
Exlar Brniouen: (v
[} @i TREHCNOPTHEIE NPOTOKC — KoHthiry pawus
HTTP-peanvzaung
1D test
CoSCTEEHHBIA NPOTOKO
= ModBus ma: [
test CnucaHne:
=l |+ CEop aaHHbIx
=1 Maogynes:
TpaHcnopTép ueTod
= ModBus
= testRTU L
test
Unidrive Brnouats: v
DCOMN K NMedT MepeyeHb aTpWEYTOR:
SMMP knuent R:Cirireg0:PerwcTp O
BRouHbIf BEIMKC AT R:1:rregl:PerncTp 1
R CB0p L aHHbIx C R:3:rw:reg3:PervcTp 3
Jeykopad kapra R:4:rregd:PerncTp 4 @
ﬂornumknﬂypﬂas% P T
iz

Puc.9. Bxianka koHpuUTrypauu napameTpa.
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B cooTBeTCTBMM € yKa3aHHBIM CIUCKOM aTpUOYTOB BBINOJHSACTCA ONPOC U CO3JaHHE aTpuOyTOB
napametpa (puc.10).

.. QT OpenSCADA KoWgwryparop  _@Ex

®©ain  Penaktupoeadne  Bug  MNomows QTStarter
I | - ﬁ
3 Q‘GQ@"-I-;:‘J_I%_ ‘ﬁ’@@
Fma [:]
) Mapametp: test
g SsL
@ coxer Arpeys | Apmaun
=]~ MocnenoeaTenbHbIA KH
=} BxogHoi ToaHcnopT ID: test
Test ModBus
£} Buixoguod Tpavcno) Vms: ’
Exlar DinwucaHwne:
[} (g TPaHCNopTHbIE NPOToKG
HTTP-peannzauma e
CofcTEEHHBIR NpoToko)
=]~ ModBus
test
El- |+ COop LaHHbIx Owwbka: g
B Mogyne: B Pervctp O 4000
TpaHcnopTep neTody
5 ModBus PerucTp 1: 33
- testRTU PerneTp 3 -
p3 |20
test H
Unidrive Perwctp 4. 45032
DCOM knueHt BuT 2 On
+- SMMP knnedT
B Bur 4 Off
BENSUHBIA BbIYAC NIT
R CEOR L aHHBIX © BuT & On
3eykKOBAA KApPTA | Ewr B: (W]
Normyecknil ¥y poger
Y [ 1|»

Puc.10. Bkinagka arpuOyToB mapamerpa.
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Moayas moacucreMsl “Coop gaHabix” <DCON>

Mooyn:  DCON

Hma: DCON xiueHt
Tun: DAQ
Hcemoynuk: dag DCON.so

Bepcusa: 0.3.1

Aemop: Anma3 Kapumos

[Tpenocrapnset peanuzanmto kiiueHta DCON-niporokoia. [Tongaepxusaet I-7000
DCON nporoko:t.

Jluyensus: GPL

Onucanue:

DCON — npotokon cemeicTB KouTpoiuiepoB ADAM (http://www.advantech.com/, http://ipc2u.ru/ ), ICP
DAS (http://www.icpdas.com/, http://ipc2u.ru/ ), RealLab (http:/www.RLDA.rtu/ ) u m1OAOOHBIX.
Hcnonp3yeT U1 iepeiauu TaHHBIX MOCIIe0BaTeIbHbIC JIMHIH CBsi3u RS-485.

JlaHHBIN MOMTYIIb MPEIOCTABIISIET BO3MOXKHOCTh BBOJIa-BBIBOIAa HH(OPMAIIHH C PA3TUYHBIX YCTPOWCTB 1O
npotokosry DCON. Taxxe MolysieM pean3yroTcst yHKIIUN TOPU30HTAIBHOTO Pe3epPBUPOBAHNUS, @ UMEHHO
COBMECTHOM paboThI C yIadEHHOM CTAaHIIUEH 3TOT0-Ke YPOBHS.

1. O01mee omucanue nporoxosa DCON

[Tporoxon DCON mpenmnosiaraetr oAHO Bedyllee (3ampaiivBarolliee) yCTpOoWCTBO B JIMHUU (master),
KOTOpPO€ MOXKET IlepelaBaTh KOMaHJIbl OJHOMY WM HECKOJIBKHM BEIOMBIM YycTpoiicTBam (slave),
oOpamiasch K HUM [0 YHHMKaJIbHOMY B JMHHUU ajapecy. CHHTaKCUC KOMaHJ IpPOTOKOJIa IO3BOJISET
aJpecoBath 255 yCTpOUCTB HA OJHOM JIMHUU CBsI3M cTaHaapTa RS-485.

NuunmatuBa npoBefeHUs oOMEHa BCerja MCXOAMT OT BEAyIero ycrpoiictBa. Bemombie ycTpoiicTBa
MPOCITYIIMBAIOT JIMHUIO CBSI3U. MacTtep nofaér 3ampoc (IOChUIKA, MOCIEeI0BAaTeIbHOCTh OAalT) B JIMHUIO U
MEPEXOJUT B COCTOSIHME MPOCIYIIMBAHUSA JMHUU CBsI3U. Bemomoe ycTpOWCTBO OTBEYAeT Ha 3ampoc,
MPULIEIIINN B €r0 aJIpec.

Moaynb nogcmuctembl “Coop aaHHbIX” <DCON> 196


http://www.rlda.ru/
http://ipc2u.ru/
http://www.icpdas.com/
http://ipc2u.ru/
http://www.advantech.com/

2. MoayJnb

JlaHHBI MOAYNH MPENOCTaBISAET BO3MOXKHOCTh MPO3PAYHOTO OMpOCa W 3alKCH MOPTOB BBOAA-BHIBOJA
ycrporictB, coBmectuMmbix ¢ ICP DAS [-7000. Ha Briamkax Hactpoexk moxayiasi DCON BBomsTcs
HEOOXOJMMbIE HACTPOWKHM, a Ha BKJIAgKaXx aTpuOyTOB TOSIBISIOTCS COOTBETCTBYIOLIUE 3aJaHHBIM

rapameTpaM IepeMEHHbIE BBO1a-BBIBOIA.

2.1. KonTpoJiep 1aHHBIX

Jns noGaBnenus: ucrounuka naHHeIXx DCON co3gaércs U KOHGUTYpHpPYeTCs KOHTPOJUIEP B CHUCTEME
OpenSCADA. IIpumep BIIagku KOHGUTYpAIIKA KOHTPOJUIEpa TaHHOTO TUIA N300pakeH Ha puc. 1.

-4 AT Conflgurator of Open5CADA: [leM0O cTaHUMWA

Dain  PepakTmposaHue  Bug  Momows  QTStarter

II,*" — — [ Ef'}
88 OCCO X (B
|MMﬂ

= é Lemo cTaHumA
~ Basbl jaHHbIx

KoHTponnep MNapameTpbl

p
G W

KoHmponnep: test

22

ﬁ:&ﬁ BEsonacHOCTE

? TpaHonopTel  COCTORHME

d. TpaHCcnopTHRIE NROTOKONG

CTaTyC! Brucnioven.
Bl [+ CHop AaHHeIx

bBubnuomexa wabmoRoa:
[ ] Apxuesl
- (4 CreupansHels

F-F

=l Modyns: Brnover: | |
LUNKa MCTOMHUKSE BaH
ModBus 3anyuen: ||
=l DZOM knWeHT B[] koHTponnepa: [._. | ,]

test

SMMP KnueHT — KoHdrypauma
BNOYHBIN BBIMMCIMTENE D: test
R CHop gaHHbIX cHCT
JBYEOBEA KapTa Kmas:
Nonqyeckiil ypoBeHs
BbMWMCNMTENE Ha javar D
CHop LaHHblx Siemens
Diamond nnatel cGopa

¥

I!I Mone3oEaTENECKME MHTET

BrnodaTe:
@y ¥YnpaeneHueE MoLYNAMA D

Loop 3anyckats: [ |
Loop S5L PesepeMpoBEaHWe: [EhIHHIﬂHBHD |v]
PLxE

MpeinoYTEHME MCNONHEHKWA: [:Elhlcmmﬁ YPOEBEHR= |v]

Tabnvua NapameTRoOB: [DCDNF‘rm_test

Meprog chbopa gaHHBIX (S [1 ]

Y¥poBeHs NpyopWTETA 3agaqKn cBopa gaHHbIx: [EI

=

MocnepoBaTensHBI TRAHSNoPT: [testl'l.l'ludElus

M

fomen)

Puc.1. Bxnagka koHuUrypauuu KOHTpoIepa.

C mOMOIIIBIO ATOH BKJIAJIKU MOKHO YCTaHOBHTD:
« CocrosiHHE KOHTpOJUIEpa, a HWMEHHO:
coJiepKalieil KOHPUryparmio.

CocrosHue,

«Bxmoueny,

3amymieH»

u umsa bJ[
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«  Wnenrudukarop, UMs U OMUCAHKE KOHTPOJUIEPA.

« CocTrosiHHE B KOTOPOE MEPEBOAUTH KOHTPOJIIEP NpH 3arpy3ke: «Bkimoden» u «3amymien.

+  PexXHM ropu30HTAIFHOTO PE3EPBUPOBAHHS U MPEIIIOUYTCHUE UCIIOTHEHHS JAHHOTO KOHTPOJLIEpa.
+  HWms Tabmuipl 1715 XpaHeHusi KOHQUTYpaIK TapaMeTPpOB KOHTPOJLIepa.

« Ilepuon u mpuopuTeT 3a1aun cOOpa TaHHBIX.

« HWms wucxopmsmiero TpaHCHOPTa TMOCJIEIOBATENBHOTO HHTepdeiica, CKOHOUTYPHUPOBAHHOTO B
MojyJie Tpancmopra “Serial”.

2.2. ITapameTpbl

Moayns DCON npenocTaBisieT TOIbKO OWH TN mapamerpoB — “Crangapt”’. Ha Bkitagke mapameTpoB
MOKHO YCTaHOBHTb:
« Cocrosinue mnapamerpa «Bximtouen»: TpeOyeT OTKIIOYEHMS-BKIIOUEHUS [UISI BCTYIUICHUS
W3MEHEHUH Ha 3TOW BKJIAJIKE B CUITY.
«  HWpentuduxarop, UMs U ONMCaHUE TapaMeTpa.
+ CocrosiHHE B KOTOpPOE MEPEBOIUTH apaMeTp MpH 3arpy3ke «BkioyeHy.
+ Tun monyns BBoga-ssiBozaa [-7000.
« Anpec ycrpoiictBa [-7000 B cetu RS-485. B necsatuurom Bujae ot 0 10 255.
+  @nar npoBepKH KOHTPOIBHOW CyMMBI. J[OJbK€H COOTBETCTBOBATh 33JJaHHOMY B MOJyJi€ BBOJA-
BeIBOIa 1-7000.

Dalin  PepakTipoeaHwe  Bugy  Momows  QTStarter

880U rX L4l |80 2D

| Mma B

= G Hemo cTaHumA
4 Babl gaHHbIx
Y4, BesonacHocTs
4 TpaHcnopThl — CocToAHMe
o TpaHCMOPTHBIE NPOTOKE

Mapamemp: modul

MNapameTp ATRpMEYThI | ApxueaumA ]

TN gtd
- |+| CBop paHHbIx
£ Modyas: Brnover: [

LLnos MeToOYHWEDE |
ModBus ~ KoHdurypaupaa
[=- DCOM knueHT D modul

- test

rmodul Mma:
SHMP KnHeHT e -

BNOYHBIA B BIHUC AT

R CHop gaHHbIx ©
JBYKOBEA KapTa

Nonyeckil ypoeeH
BBMUCNKMTENE Ha jar
Chop gaHHbIx Sieme
Diamond nnatel cho
Butnuomexa walbnoHos

B B B T e R R

Brnodate: [+

| Apxuebl Twn mogyna |-7000; [I-T051 |v]

£ CneupaneHsie -

[d| NMonb3oBaTensckie MHT o TS G [1 |7]
¥y ¥npaeneHwe an,ynnME MNpoeepra CRC: [

cn (]
[ ]

fomer

Puc.2. Bxnanka koHpUrypauuu napamerpa.
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B cooTBeTcTBHMM ¢ HacTpoMKaMu MapamMeTpa BBIMOJIHASTCS ONPOC U co3aaHue aTpuOyToB (puc.3).

#. QT OpenSCADA KoHpUrypatop £S)

Pain  PeaakTupoeaHwe Bug  Momows

880CCO=xDLALLS00L 8O

\“““? Mapamemp: modul
= & Demo station
(% Bazbl JaHHeIX —
'::JE) Ee30nacHoCTs MapameTtp TRPHOYTEI ApxMBaLnA
i TpaHcnopTel -
G TpaHcnopTHeIE NPOTOK Ok - modul
=[] CBop AaHHeIX Mhaa: [mndul
&l Mooyr: N OnucaHue:
TRAHCOOPTER MCTOYHMKOE 43
ModBus knneHT
= DCOM client
cont
= test
Ownbka: 2
SNMP KNienT 2:0npoc 0CTaHOBIMEH.
ENQUYHEIN BEIMMCIMTENE module_err: OfF
H CHop faHHEIX CUCTEME DI Off
3BKOBaA KapTa ’
MNoruyeck il ypoeeHs DI Off
BeluWCnUTENE Ha java nogob D2 Off
ChHop AaHHEX Siemens )
Diamond nnatel cGopa 4aHH DIz Off
Bubnuomera WadnoHoe: D4 OFff
[ ] Apxnebl )
&4 CneunankHele LI
| Monb3oeatensokne MHTepdeic DI&: Off
& ¥npaeneHWe pMoAYNARKA DI7: OFf
Loop
Dig; Off
DS Off
Do Off
DI11: Off
DNz Off
DIz Off
D4 Off
DS Off

Feman
—

Puc.3. Bxiianka atpu0yToB mapamerpa.

3. Tabiuua COBMEeCTUMOCTH MOAYJIeH BBOIa-BbIBO/1a PA3JIMYHBIX
Npou3BOAUTE e

NeNe n/m Moayas ICP DAS ADAM RealLab
1 17051  1-7051,1-7053*  ADAM-4051* ADAM-4053* NL-16DI*, NL-16HV*
2 17045 1-7045, 1-7043* NL-16DO*
3 17063 1-7063
1-7017,1-7018%, I-  ADAM-4017*, ADAM-4018*,
4 7017 5019% 1.7005% ADAM-4019* NL-8TI*, NL-8Al
5 17024 17024 ADAM-4024* NL-4A0

* — He TIPOBEPEHO.
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Moayab noacucreMsl “COop 1aHHBIX”

<ICP_DAS>

Mooyn:  1CP_DAS

Hwms: Oo6opynoBanne ICP_DAS
Tun: DAQ

Hcmounux: daq ICP_DAS.so
Bepcus: 0.7.0

Aemop: CaBouenko Poman

[IpenocraBnser peanuzanuto noaaepxxkku odopynoanus ICP DAS. Bxirouena
noaaepxka [-87000 u I-7000 DCON monyneit u 1-8000 ObICTpBIX MOTYJICH.

Jluyensusa: GPL

Onucanue:

Monyns npenocrasiser B cucreMy OpenSCADA nojnepkky pasnuuHoro obopynoanus ¢pupmsr ICP
DAS (http://www.icpdas.com/, http://ipc2u.ru/) mnocpenctBom Oubmuoreku APl dupmer [ibiSk.a.
bonwsmuacTBO 000pymoBanus ¢upmel ICP DAS pabotaet nmo nporokoay DCON, omHako 4acTh HOBOTO
obopynoBanus, Hanmpumep, cepus [-8000 pabGoraer Ha mapaUIETBPHOW IIWHE, a JApyras 4YacTh
YCTaHABIWBASCh B CIOTHI MapauiesbHol muHbl [-8000, moCTyHBIE TIO MOCIEA0BAaTEIbHOMY UHTEpdECy H
npotokosry DCON, He aapecyroTcss IpsMO U TpeOYIOT BbI30Ba CIEUATU3UPOBAHHON KOMaHIbI BhIOOpa
ciora. Jloctyn K 000pyAO0BaHUIO, UCIIOJIB3YIOIIEMY MPAMbIE 3arpockl 1Mo nmpoTokosry DCON, MoxeT ObITh
ocymectBnéH moaynem DAQ.DCON. Tlogaepxka ocTalbHOTO 000pyAOBaHUS HE A00aBIsIach B MOIYIb
DAQ.DCON, a peanu3oBbIBajlach B JaHHOM MOJyJie 0 NpUYMHE Haimuuusg Oubimorekun APl gupmbl
ICP_DAS Tonbko mist tutatrgopMbl Xx86 32, 4TO BHOCUT OTPaHUYCHUS HA JIOCTYN K 000PYA0BaHUIO (UPMBI
ICP DAS u npyromy obopynosanuto 1o npotokosry DCON Ha npyrux anmapaTHbIX 1aT¢opmax.

[TpuunHON co3gaHUs TaHHOTO MOMYJISI CTajo BeaeHue paboT ¢ koHTposuiepoMm (upmer ICP.DAS LP-
8781 cepuu LinPAC c uenbto peanuzanuu cpeasl ucnonnenuss PLC na ocHoBe cuctembl OpenSCADA.

bubmuorexka API ¢upmer ICP_DAS (libi8k.a) pa3memena BMecTe ¢ MCXOAHBIMH TEKCTaMH JIaHHOTO
MOJyJIsl U He TpeOyeT OTJeNbHON NMHCTANIALINY.
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1. KonTpoJsuiep 1aHHbIX

Jnst noGasnenust ucrounuka gaHHbIX ICP DAS co3naércs u koH(UTYpHUpyeTCsl KOHTPOJUIEP B CUCTEME
OpenSCADA. Tlpumep BkIaaKu KOHDUTYypallMu KOHTPOJUIEpa JAHHOTO THUITA n300paxeH Ha puc. 1.

OpenSCADA QTCHg: Jemo craHumMA

Bbawn PepakTipoeadne Bwa  Nomowe  QTStarter
OR% L&l /200 B@
BGGL.* = 6o || ‘g
Wma
| Konmponnep: LP-8781
Hemo cTaHyna
Loop KenTponnep l NapameTpu | LinPALC ]
Loop S5L
= PLC ) ~CocToAHME
"; Basel DaHHBX Cramye:
I':ﬂf) P — - 0:3anyweH. Bpema cBopa gaHHex 31 486 mc.
'é} TpaHcnopTh Beniuen: (W]
L, TpaHcnopTHHE NpoToOKONE 3 IEI
ANYWeH:
= J CBop RaHHeX i
= Modyns: Bl koHTponnepa: ["." |v]
ModBus
[Z} OBopyaoeaHne ICF DA — Kondnrypayna
. E- LP-B7E1 ID: ( pa7EA
ENocuHBI EHYNCGANTENL
H CBop BaHHX cHe Wma: | LP-B8781
Nornueckni ypoeeHe ONMEIHAE:
BruyMcnnTENe Ha java
Bufnuomexa watnoHoa:
| Apxnew
@ CneynansHee
|Z| MonbsoeaTeneckMe HHTEP:
¥NpaeneHne Moaynammn
& ve ¥ 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 l%]

Wnwa: | COM 1 (Maswwit LP-8x31) | v |

NapameTpw LinPAC:

T —

“prms wTm=""/= |

i

reman

Puc.1. Briiagka koH(pUTypamnuu KOHTpOJIIEpa.

C moMoIIbio ATOM BKJIAJKH MOKHO YCTAHOBUTH:

« CocrosiHME KOHTpOJUIEpa, a UMEHHO: CcTaryc, cocTossHus "Briouen" m 3anmymen" m umsa B/,
coJieprkanieit KoHpurypamuro.

« Wnentuduxarop, UMs U ornucaHue KOHTPOJIIEpA.

+ CocrosiHHE, B KOTOPOE MEPEBOIUTH KOHTPOJUIEp Mpu 3arpy3ke: "Bxitouen" u "3amymien".

+  PexxuM ropu3oHTaIbHOIO pe3epBUPOBAHUS U MPEANOYTEHHUE UCTIOIHEHHSI JaHHOTO KOHTpOJLIepa.
+  HMms Tabnuisl 418 XpaHeHUs! KOH(QUTypaliy apaMeTpoB KOHTpoIIepa.

+ Ilepuon u npuoputet 3a1a4n cOOpa JaHHBIX.

- Iluna, Ha KOTOpOH pacmoioxeHbl Monayiau. Eciam ykasaH mnocienoBaTenbHbIM HHTEpdeiic
(COMXx), To moctyn npousBoautcs no nporokonmy DCON. B ciydae ykazaHusi r1aBHOM HIWHBI
koHTposuiepa LP-8x81 goctyn npounsBoautcs yepe3 API mapamiensHON MIMHBI UIU CMELIAHHO.
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+ Iapamerpel LinPAC. O6épuyteie B XML o6mue mapamerpbl koHTposuiepa cepun LinPAC.
OOBIUHO ATO TOJIE PEJAKTHPYETCs HE B PyUHYI0, a Bo Bkiaake "LinPAC".

+ CkopocTb nepefauul JaHHbIX Ul IOCIE0BATEIBHOIO HHTep(eiica. YKa3pIBaeTCs sl HErJIaBHOU
IIMHBI.

+  KonnuecTBo moneITOK Nociaea0BaTENbHbBIX 3aPOCOB.

2. [TapameTpsl

MOI[YJIL MpeaAOCTaBJIACT TOJIBKO OAWH THUII MapaMCTPOB - “CTaHI[apT”. Ha Bknanke napaMeTpoB MOXKHO
YCTAaHOBUTD:

+ CocrosiHME TapaMeTpa, a UMEHHO: TUII U coCTossHKE "BKirouen".

«  HWpentuduxarop, UMs U ONMCaHHUE TapaMeTpa.

+ CocrosiHHE, B KOTOPOE NIEPEBOIUTH IApaMETp NpH 3arpy3ke: "Brimouen".

+ Twun moxyns BBOJa-BbIBOJA.

« Agzpec Moaylis BBOJa-BbIBOJA, B Cllydae paOOThl HE HA IVIABHOM IIMHE - B IECITUYHOM Buze oT 0
1o 255.

+ Cnot Mmomynst B cimydae pabotsl ¢ ycrpoiictBamu cepun [-8000.

+ JlonosnHUTENBHBIE TApaMETPhl MOy, Mcrionb3yeTcss He BCEMU MOAYJISIMUA U COAEPKUT TEKCT B
dopmare XML. He npennasHaueH mjisi pyYHOTO pENAaKTUPOBaHHSA, a (OPMHUPYETCS Ha BKIIAJKE
"Kondurypamus", kotopass 00bIYHO MHIMBHIyaIbHA JJI KaXKJIOTO THUIIA MOIYJICH.

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. Briagka koH(purypamnun napamerpa.
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B cooTBeTcTBUU ¢ HACTpOWKAMHU MapamMeTpa BBIMOIHIETCS ONPOC U co3aHue arpuoyToB (puc.3).

gao o OpenSCADA QTCfg: Jemo craHumA

Eiﬁn PepakTnpoeanne Bup [Momowe QT Starter

88 00U A L&l 200 29D

|Hun
= o Hemo cTaHuna

Mapamemp: test

:a Basel aaHHLx NapameTp ATpHBYTH ApxnEauna
E& EesonacHocTe
'E? TpaHcnopTu ID: pact
(g TpaHcnopTHeE NpaTokonk
= J CBop BaHHBx Wna: [
=l Modyme: Onncanne:
LWnKe NCTONHNEDE AaHHB
ModBus

DCOMN knnenT

SHMP knnenT

[} OBopynoeaHue ICP DAS
=} test

QuwnBka: 4:Mapametp oTknoqeH.

Enoutuii ewuncnuTens TemMnepaTypa KOMMEHCALMN XON0 GHEX CNAEE. cEyAL >
R Chop paHHWX cHeTel
3EyEOEAA KapTa Bxon0: <pwal=
Nornuecknil YpoeeHe
BreiuvcnuTene Ha java no ALl D
CBop paHHWX Siemens LIAD: D
Diamond nnaTtw chopa &,
Eudnuomexa wabnonos; Bxon 1! cpynl =
| A
- [ A Hiad: [
Q CneunansHee
[ Nonesoratenwcine nutepde uat: ||
. ¥y ¥npaeneHne mogynamn Bxon2: epynls
Loop
=Y | gop SSL Hiaz2: [
FLC uaz: [ ]

Bxon3: zpya| =

Ha3: [ ]
Las: [ |

Bxop 4 cpyal=

[ i ] L) | wma O @

Puc.3. Briagka atpu0yToB mapamerpa.
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2.1 Moayas 1-8017

BrICTpBIil MOYNIb aHAJIOTOBOTO BBOJIA, paboTaronMii Ha napajienbHol muHe. ObecrnednBaeT CKOPOCTh
JIOCTYTIa K JaHHBIM 110 ojiHOMY KaHany B 130 KI'u. OxHako BBHY 3aJ10)KEHHOTO anlipaTHOTO OTpaHUYCHHS
HE TO03BOJIsieT HocTHYb ckopocTH Oosiee 33 KI'1 Ha kaHan mMpu CKaHMPOBAHMU HECKOJIBKMX KaHasoB. [Ipu
ATOM OXKUJIAHHE JAHHBIX OCYIIECTBIISICTCS B TTIYXOM IIUKJIE, YTO MPUBOJAUT K OOJNBIINM MOTEPSIM PECYPCOB
nporieccopa Ha BEICOKMX 4acToTax coopa.

MogyneM npeaocTaBisSIOTCS BOCEMb aTpHOYTOB aHANOTOBBIX BXOJOB 1{X} M IO BOCEMb IPU3HAKOB
HapymieHus BepxHed ha{x} u mmwxkHeil la{x} rpanmu. Taxxe MoIyaeM MpPENOCTABIAETCS BKIIAAKA

"Kondurypamus" ¢ pacumpeHoi HacTpoiikoit (puc.4):

£

Bain

« Konuuecmeo obpabamvieaemvix napamempog -- yKa3blBa€T CKOJIBKO BXOIOB OOCITY>KUBATh.
XapakTepeH AJis pexxuma ObICcTporo cOopa JaHHBIX M UCIIOJIb3YETCS JJIsi OTPaHUYEHMs] KOJIUYECTBA

o0pabaTbIBaeMblil KaHaJIOB COPa3MEPHO UCIOIb3YEMbIM pecypcam MpoLeccopa.

« Ilepuoouunocms 6Ovicmpozo cbopa Oanmvix ( ¢ ) -- yKa3blBaeT C KaKOH NEPHOTUYHOCTHIO
OCYILECTBIISATh OBICTPBIA COOpP AAHHBIX [UIS KOJIMYECTBA KaHAJIOB, YKa3aHHBIX paHee. Pexum

6BICTpOFO c60pa JAaHHBIX OTKJIIOYACTCA YKa3aHHUECM HYJICBOI'O ICpUOJaA.

+ Pexxumbl yCWIICHHI BXOJOB OTIAEIBHO JIJISI KaXXJIOTO BXOJa OMPEIENseT YCUJIEHHUE U3 psma: +-

1.25B, +-2.5B, +-5B, +-10B u +-20MA.

OpenSCADA QTCig: Jemo ctaHuMA

PepakTnposadnne Bua  Momows

=
=
B

]

O-3-H-H

@ee

L]

0-E 558 2

JemMo cTaHuna
Loop
Loop SSL

= G
= azH DAHHBX
I-;Ef) EesonacHocTe
]
¥

;¢ TpaHcnopTw

el TpaHcnopTHeE NpoToKonw

J Clop paHHBX
= Modyme:
ModBus
[} OGopyaoeaHne ICP DAS
= LP-g781
slot2
slot3

slots

slotd
slot7
BnouHui EHYNCINTENE
H CBop paHHWX cHETEMB

. Nornueckni YpoEEHE

a

QT Starter

8 OO0 = =

L 200 20
lMapamemp: slot4
Napamerp | Arpubyr | Apxneaynn | Kowsburypauus ]
OBpaBorea napamerpor: [2 =)

MNepwop BueTporo clopa naHHwx (c): [D.CII'_'II'_'IE

—Pexnm

Bxoa D: [-1.255 o +1.258

Bxog 1: [-1.259 o +1.258

Bxon 2: [-'II:IEI o +108B

Bxon 3: [-'H:IEI 5o +10B

Bxon 4 [-'H:IEI 5o +10B

Bxoa 5: [-'H:IEI a0 +10B

Bxoa 6: [-1uE| a0 +10B

[

Bxoa 7: [-mEl o +10B

Puc.4. Bxnanka "Kondurypanus" momxyns 1-8017
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2.2 Moayas 1-8042

BeicTpBlii  MOIYNh  JUCKPETHBIX  BXOJOB/BBIXOJIOB, pa0OTAOIIMK HA IMapauIeIbHOM  IIWHE.
[Ipenocrasnsier 16 atpuOyToB 11 BXOMOB 1{X} 1 16 1151 BBIXOJIOB 0{X}.

2.3 Moayas I-87019

Moayne aHaJIOrOBOTO BBOJAa HA BOCEMb KaHAJOB palOTaONMi Ha TOCIEIOBATEIHHOM IWHE U
noctynHbld o npotokony DCON. IlpenocraBiser BoceMb aTpUOyTOB aHAJIOTOBBIX BXOAOB 1{X} U IO
BOCEMb NPHU3HAKOB HapymieHus BepxHed ha{x} m HwkHell la{x} rpanmm. Takxe MOIyib TpPEAOCTAaBISET
MOKa3aHUs TEMIIEPATYPhl XOJIOAHBIX CIIAEB TEPMOIIAP.

Monynem npenoctasisiercst Bkiaaka "Kondurypauus" ¢ pacmmpeHoil HaCTpOWKOH pEXHMOB BXOJIOB
(puc.5) u3 psanga: +-15mB, +-50mB, +-100mB, +-150mB, +-500mB, +-1B, +-2.5B, +-5B, +-10B, +-20MA, J
tur, K tun, T tam, E tan, R tan, S tan, B taun, N tan, C tun, L tan, M tan, L tan (DIN43710C).

.-.-'"' 0 OpenSCADA QTCfg: Oemo cTtaHuWA

#aiin PesaktuporadHne Bua  Nomowe QT Starter

88000 Ll B0V @@

Wma
: = Mapamemp: slot2
Demo cTaHuua
Loop [ MapameTp | ATpNEYTH | ApxuEayna J Kondurypayua l
Loop S5L
= PLD_..__ Tun exoga O: [-EEI oo +5B |v]
“qa Basel nanHex
l':l}I.la BesonacHoCTh Tun exona 1: [-EEI o +5B |v]
]
¥ TpancnopTe Tun exopa 2: [-EEI oo +5B |v]
@ TpaHenopTHeIE NpaTokonkE
= J CHop mamHeE Tun exopa 3: [-EEI oo +5B |T]
El Modyne: Tun exopa < [-EEI no +5B8 |v]
ModBus
[El OBopyaoeanne ICP DAS | B Twun exopa 5: [-EEI oo +5B |v]
£} LP-g7E1
Twn exoga G: [-EEI oo +5B |v]
slat3 Twun exoma 7: [-EEI no +58 |v]
slotd
slots
slotd
e
slot? E
n [*}- BNouHeA ERYHCAATENL -

ﬂ raman
-

Puc.5. Briragka "Kouduryparus" momxyns [-87019
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2.4 Mopnyas 1-87024

Monynb aHajaoroBoro BbIBOJA Ha YEThIpE KaHaja, pa0oTaloluil Ha MOCIEAOBATEIbHOW IIUHE U
noctynHbli o porokosry DCON. TIpenocraBiseT yeTsipe aTpudyTa aHAIOTOBBIX BBIXOJIOB 0{X}.

B nmonomuenun coxepxut Brianky "Koudurypanun" (puc.6) ¢ HaCTpOMKON XOCTOBOTO CTOPOKEBOTO
TaiiMepa MOAYJSI ¥ 3HAYEHHUI BBIXOJIOB MPHU BKIIOYEHUH U MIEPE3ayCKe 10 CTOPOKEBOMY TaiiMepy.

I,.. 1 OpenSCADA QTClg: Jemo ctaHuwnA

®afin  PepakTnpoeadne Bua  MNomows QT Starter

88 000 = = 200 20

A

b

HMma [;]
: lMNMapamemp: slot5
Oemo cTaHuMa
Loop [ MapameTp ATpnEyTH | ApxnEaLna J Kondiurypauna l
Loop SSL
= PLG_..__ BpemAa ¥ocToEoro cTopoXekrara TaAmepa (e} [I'_'I ]
g Basel naHHex
'-:Eﬁ BesonacHocTe [l
'i}?, TpaHenopTw CocTOAHWE XOCTOROrD CTOPOKREIrD TaWMEpa: Unet. BeiknroseH, O c.
la TpaWcnopTHee npoTokons JFHAUEHNA PN BEKMNHYEHNA NMATAHAA 405 571 +00.000 +00.000 +00.000
= J Chop paHHBX
El- Modyme: WoTAHOEKA SHANEHWA NPHM EKNIDUEHMN NHTAHMA 3 TEEYILNX
ModBus
[} OBopyaoeanne ICP DAS BesonacHee sHaueHWA: 105 704 +00.000 +00.000 +00.000
= LP-27231
slot2 ¥eTaHoeka GesonacHwx SHAYEHNA N3 TEKYILNX
=lot3 o
slot4
slotd
sloty

H Clop paHHWX cHETEME

N (]

ENouHbIi EHYHEIHTENL @

Puc.6. Brimagka "Kondurypanus" momxyns [-87024

2.5 Mopnyas I-87057

Motynb TUCKPETHBIX BBIXOJIOB Ha 16 KaHaoB, paboTarONIMii Ha MOCIE0BATEILHON IIMHE U JOCTYITHBIN
o npotokosry DCON. IIpenocraBnsier 16 aTpuOyTOB TUCKPETHBIX BBIXOOB O{X}.

B nonmomrennn conmepxkut Brianky "Kondurypamuu" ¢ HacTpoHKONW XOCTOBOTO CTOPOXKEBOTO TaiMepa
MOJIyJIS ¥ 3HAYEHHI BBIXOJIOB MPHU BKIIOYCHUH U TIEPE3AMYCKe MO0 CTOPOKEBOMY TailiMepy.
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3. Hactpoiika konTposuiepoB cepuu LP-8x81

Jnst xoHuUrypanuu CBOWCTB KOHTpoiuiepoB cepun LP-8x81 mpemycMoTpeHa COOTBETCTBYIOIIAS
BKJIaJIKa Ha CTpaHulle Moxyis (puc.7), Tae MOXXHO TMOJIYy4YuTh WHOOPMAIMI0O O CEPUHHOM HOMEpe
KoHTpoJuiepa, Bepcun SDK wu 3Hauenun DIP-nepexntoyatens, a Tak-)K€ YCTAHOBUTh 3HAYEHUE
CTOPOKEBOTO TaliMepa KoHTposuiepa. CTOpokeBOW TaiMep KOHTPOJUIEpa BBIKIIOYAETCS YCTAaHOBKOMU
HyJneBoro 3HaueHus. OOHOBIIEHHWE 3HAUYEHHUS CTOPOXKEBOIO TaiiMepa OCYLIECTBISIETCS B 3ajaue
KOHTpoJuiepa u ¢ e€ mepuogoMm. CienoBaTeabHO 3aBHCAHME 3aJadyd ONpoca MPUBOAMUT K Iepe3amycka
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. Bxknanka kondurypanun KoHTposuiepoB cepun LP-8x81

Ccebliku
CriernanibHbIe MOy | siipa Linux 2.6.29 mns kortposuiepor LP-8x81: file:Ip8x81 2629.tgz

Hpaiisep npousBoautens (VIA) ans cetu kontposiepoB LP-8x81: file:rhinefet20070212111037.tgz
Ha crangaptaom Linux gpaiiBepe cetu CKOpOCTh MaJaeT Ha MOPSAO0K MOCIe CYyTOK paboThI

ITaTu nst cOopku cereBoro apaiiepa Ha Linux 2.6.29: file:build 2.6.29.patch
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Moayab noacucreMsl “COop 1aHHBIX”
<DAQGate>

Mooynv: DAQGate

Hwma: 1111103 UICTOYHUKOB JTAHHBIX
Tun: DAQ

Ucemounux: daq DAQGate.so

Bepcus: 0.9.0

Aemop: Poman CaBoueHko

[To3BosIsIET BBINOIHATH UTF030BaHUE UCTOYHUKOB JTaHHBIX yAanéHHbIX OpenSCADA
CTaHLUH B JIOKAJIbHBIE.

Jluyensua: GPL

Onucanue:

OcHoBHOW (hyHKIMEH TaHHOTO MOJIYJS SIBISETCS OTpaKEHHE NAHHBIX MOJACUCTeMBbl «COOp JaHHBIX»
ynanéaaeix OpenSCADA crannmii Ha JokaibHbIE. B cBOeil paboTe MOIyib HCIOJB3YEeT COOCTBEHHBIIM
npotokoia cuctembl OpenSCADA (Self System) u cepBucHbie GyHKITUN TTOACHCTEMBI «COOpP TaHHBIXY.

Monynem peanusyercs caeayrone QyHKIUN:
« OrpaxkeHue CTPYKTypbl MapamMeTpoB mnoacucteMbl «COOp HOaHHBIX» YOAJIEHHOM CTaHIUH.
CtpyKTypa nepruoaudecku, pu paboTe, CHHXPOHU3UPYETCS.
« Joctyn x xoHdurypamuu mnapamerpon. Kondurypanus mapameTpoB KOHTPOJUIEPOB YAATIEHHBIX
CTaHIMH MPO3PAUYHO OTPAKAETCS, YTO MO3BOJISET MEHATH €€ yIaNEHHO.
« JIOCTynl K TEKYIIMM 3HAYCHHUSM aTPHUOYTOB IMMApaMETPOB W BO3MOKHOCTh HX MOJU(DUKAIIHU.
3HaueHuss aTpuOyTOB MapaMeTpoB OOHOBISIOTCS C MEPUOAMYHOCTHIO HCIOJHEHUS JIOKAIbHOIO
KOHTpoJuIepa. 3ampockl Ha MOAU(PUKAIIUIO aTpUOYTOB TPAHCIUPYIOTCS Ha YAANEHHYIO CTAHIIHUIO.
+  OrtpaxxeHne apxMBOB 3HAYCHHH OTNIEIHHBIX aTpUOyTOB MapameTpoB. Pearm3oBaHO OTpaxeHHE
apxuBOB JByMs criocobamu. [lepBblii criocod mpemrycMaTpuBaeT CO3/IaHUE JIOKATBHOTO apXuBa s
atpuOyTa M €ro CHHXPOHHU3AIMIO C YOAIEHHBIM, TPH 3TOM TOJJIEPKUBACTCS BOCCTAHOBJICHHE
apxuBa Ha BpeMsl OCTaHOBKH CTaHIMH. BTopoil crmoco® mpemycMaTpuBaeT TPAHCIHSIMIO 3alpOCOB
JIOKaJIbHOT'O apXMBa K apXUBY yIaJE€HHON CTaHLUU.
« IlpenocraBineHue peanu3alud MEXaHM3Ma BEPTHKAIBHOIO pE3EpBHPOBAHUSA, a HWMEHHO
BO3MO>KHOCTh OTPaYKE€HUs JAHHBIX C HECKOJIBKUX CTAaHLIUA OJHOTO YPOBHSI.
+ Peammszanus (QyHKIIMKM TOPU3OHTAIBLHOTO PE3EPBUPOBAHMS, a MUMEHHO COBMECTHON pabOTHI C
YAQIEHHON CTAHLIMEN ATOT0-kKE YPOBHS.

Hcnonb30BaHne JOCTYIHBIX CXEM PE3EPBUPOBAHUS HATJISAHO MIPEJICTaBIEHO Ha puc.l.

= |lONb30BATEND
DAQGate . PLC1:
St1.Siemens.PLC1
St2.Siemens.PLC1
DAQGate MBus_Dev1:
St1.ModBus. Devl

St2.ModBus.Dev1 YpoesHb
nonbsosamenell

_ |
Cemb

ﬂ Siemens. PLCT - ——
B Siemens. PLC2 -l - —
ModBus Dev1 -= ——
CTaHLMA | DCON.Devl  —a{f——
MNe1 JavalikeCalc.Proc

i Siemens PLC1

i Siemens PLC2

i ModBus Devl
DCON.Devl

Javalike Calc.Proc

Puc.1. T'opu3oHTalIbHOE U BEPTHKAILHOE PE3EPBUPOBAHHE.
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1. KonTpoJsuiep 1aHHbIX

Jnst nobGaBneHWs HMCTOYHMKA JAaHHBIX CO3MaéTcsi W KOHPUTYpHPYETCS KOHTPOJIIEp B CHCTEME
OpenSCADA. Ilpumep BkIaaKu KOHDUTYypallMu KOHTPOJUIEpa JAHHOTO THUITA W300pakeH Ha puc.2.

Dain  PepgakTipoeadwe  Bup  Momows  QTStarter

800U R Ll OWL B

|L1Mﬂ
= g Demo station

KoHmponnep: Tecm

-
] Basbl faHHBIx KonTponnep T
{4} BesonacrocTs
. L
7 TparcnopTel {E,ﬂ, KOHTpONNEpa: [ ' |vl ] [«]
ai TraHCMopTHREIE NPOTOKCNG — Kondwrypaups
=] J CHop LaHHe: )
D tast
= Medyns:
=} LWnios MeToYHMKDE faH e [TECT ]
Tect S
ModBus OnmcaHme:
DCON knueHT

SMMP knueHT

BAoYHEIR BBIMMCIMTENE
2 CBop AaHHBIX cUCT
3ByKOBAA KapTa
NoMUECKUH YpoBEHE
BblqmcnuTenb Ha javar Brnwouate: ||
Chop gaHHelx Siemens
Dian?oid nnatel chopa | BEHEREE: D

Eutinuomera wadnoHos! PesepBupoBaHne: | BoiknoyeHo -

1 ApxnBbl =
() CrewpansHeie MpegnoyTEHHE MCNONHEHWA: [€EhICOHMM YPOB eHb> |v]

4| Nonb3osaTenbckie MHTER! Mepuop cBopa jaHHs (C):

€ ¥npasneHue Mogy nAMK ] =
Loop YpoBeHs NpropuTeTa 3agaYK ciopa gaHHbIX: _ﬂ

Leoop S5L WHTEepean BoccTaHoBNEHWA (E): E
PLXE i

MyGKrHa B PEeMEHH BOCCTAHOBNEHWMA AaHHEIX (HYAcoB )
MERUOLMHHOCTE CHHXPOHMIALMN C YAENEHHON CTaHUMEN ().

CRMCoK Y AaNEHHBIX CTAHLWMIA;

HHBHB-B-HEH

H-EH-EH

E-EH-E

loop

CNUCoK ¥ RanéHHEIX KOHTPONNEROE W NaPaMETPOE:

System. AutoDA

€ LD %

o]

Puc.2. Bxiranka koHGUTYypaIiuu KOHTPOJIIEpA.

C nomo1b10 3TOM BKIJIAJAKH MOKHO YCTaHOBUTH!
+ Cocrosane KoHTpoJuiepa, a uMeHHo: Craryc, «Bxmroueny, 3amymen» u ums BJl comepikareit
KOH(UTypanuio.
« Wpentuduxarop, UMs U ONMCaHUE KOHTPOJIEPA.
+ CocrosiHME B KOTOPOE NIEPEBOAUTH KOHTPOJLIEP IpH 3arpyske: «Bkimouen» u «3amymen».
+  PexxuM ropu3oHTanbHOIO pe3epBUPOBAHUS U MIPEANOYTEHNE UCIIOJHEHMSI JTaHHOTO KOHTPOJUIEpa.
« Ilepuon, B cexyHax, ¥ IPUOPUTET 3a1a4H cOOpa JAHHBIX.
« MuTepBan BpeMeHU MOBTOPEHUS MOMNBITKA BOCCTAHOBJICHHUS CBSI3U C MOTEPSIHHOM CTaHLUEH, B
CEKyHJIax.
«  MakcumanbHas riTyOMHa JaHHBIX apXMBa 11 BOCCTAHOBJICHHUS NP 3aIlyCKe, B yacax.
- Ilepuon cuHXpOHU3aLKHU C YIAJIEHHON CTaHUMEHN, B CEKYHaX.
+ Crucok oTpaxaeMbIX yIaln€HHBIX CTaHIUH. HeckonbKko cTaHIMI B CIIMCKA BKIIIOYAIOT MEXaHU3M
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BEPTUKAIBHOTO PE3CPBUPOBAHUSI.

+ CnMcok oTpakaeMbIX KOHTPOJUIEPOB U MapaMeTpoB. B cmnHcke MOXHO yKas3bplBaTh KakK TOJBKO
KOHTPOJIIEPHI, 711 OTPa)KEHUS BCEX UX MapaMeTpOB, TaK U OTAEIbHO B3SAThIE ApAMETPBHI.

« Komanna nepexoja k KOHQUTypaluy nepeyHst yaaaéHHbIX CTaHIUH.

2. [TapameTpsbl

Mozynb He MpenocTaBiIsieT BO3SMOXKHOCTH CO3JIaHHs NTApaMETPOB BPYYHYIO, BCE TTApaMETPhl CO3IAr0TCs
ABTOMATHYECKH C YYETOM CITUCKA OTPaKAEMBIX KOHTPOJUIEPOB M mapameTpoB. [Ipumep oTpaxeHHOTO
napameTpa MpuBeIEH Ha pucC. 3.

[ «+ | QT Configurator of OpenSCADA: Demo station

©aiin  PepakTupoeaHue  Bun  Momows  QTStarter

88000 L&kl 200 @0
Mg 4]

= 6 Demo station

Mapamempei: Hagpyska npoueccopa: 0

=
S Dasbl faHHeLx NapameTp l =S | P ]
E};} BesonacHoCTE
g} TpaHCNopThI e e
Ly ThaHCNOPTHBIE MPOTOKONL! T
- CraHgapt
=l | CBop paHHsix Haap
El- Modyns: BrntoueH: (v
=} LLUNt3s MCTOYHUKDE gaHHBIX "
= TecT - CPUDLoad

Bpema paboTel cTaHWM
CTatvcTrka HAML: sda
Bpema paboTel cHCTEMEI — KoHurypaUra yaanéHHoN cTaHW
iHamyaka npousccopa: 0
CTAaTUCTHKES WHTEpdeRco
JaHHble CEHCOPOE
OBWwan Hamy3ka Npougsco
CTAaTHETHKEE WHTEpDERCD OnncaHwe:
MHpopMaura Npo nam ot

MocBus

DCOMN knueHT

SHMP knueHT

BNOYHEIA BBIMWMCIMTEN

R Chop LaHHbIX cHCTEMBI

JBYKOBEA HapTa Brniovate: [

MNoMYeckil ypoEeHe
BelMUCAWTENE Ha java nogobHom

O - S— (D]

WMA: Harpyska npoueccopa: 0

IC: cPuUdLoad

WMmsa: | Hampyska npougccopa: 0

[

B-EH -85

YacTb cMCTEMBI [I'Ipuu,eccup |v] [CI |v]

fonan
S

Puc.3. Bxianka koH(HUTYpaIuy OTpaKEHHOTO IMapameTpa.
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Moayab noacucreMsl “COop 1aHHBIX”
<SoundCard>

Mooynw:  SoundCard

Hwma: 3ByKOBas KapTa
Tun: DAQ

Hcmounux: daq_SoundCard.so
Bepcus: 0.6.0

Aemop: Poman CaBoueHko

Onucanue: TlpemocTaBisieT JOCTYII K 3BYKOBOM KapTe.
Jluyensus: GPL

JlaHHBI MOAYNb TIpeIHA3HAYEH JUIS TPEIOCTaBJICHUS TAHHBIX CO BXOJOB 3BYKOBBIX KapT CHCTEMBI.
Monyns ocHOBaH Ha  MHoromiargopMeHHOM  Oubinmoreke paboTrel co 3BykoM PortAudio
(http://www.portaudio.com). OcoOeHHOCTBIO 3TOH OMOIMOTEKH sIBIsieTcss YHUpUIUpoBanHoe API, kotopoe
MIO3BOJISIET JIETKO aJanTHPOBATh AAHHBIN MOIYINb JUIs paObOThl Ha Pa3HBIX IaTGopMax M Jaxe ¢ pa3HBIMU
NOJCHCTEMaMHt 3ByKa Ha OAHOM miatdopme.

CtpykTypa MOyl 3aKiI04aeTcs B oTpaxkeHun oObekra «Kontpomep» noacucremsl «COOp TaHHBIX»
Ha OT/IeJIbHOE YCTPOMCTBO BBOJIA 3BYKa, TOCTYIHOE B cucteMe. A o0bekT «llapamerp» moacucremsl «Coop
JTAHHBIX» OTPaXkKaeT OTJEJIbHBIN KaHal JOCTYIHBIN y yCTpoiicTBa BBOA 3ByKa Ha aTpuOyt “val”. Haubonee
(YHKIIMOHAJIBHBIM SIBIISICTCS MCIOJIb30BaHUE aTpuOyTa “val” COBMECTHO C apXWBOM HMJIHM XOTS OBI €ro
Oydepom. B ciaydae BKIIIOUEHHS apXMBHUPOBAHUS JaHHBIE KaHaJa 3BYKOBOTO BBOJA IOMEMIAIOTCS B Oydep
apxMBa IAKeTaMH C YacTOTOH BBIOOPKHM JaHHBIX YCTPOWCTBA BBOJA, YTO IIO3BOJISICT BBIIOJIHATH
IIaHLHefII.HPIe oncpanvu HaZl 5TUMU JaHHBIMU. KpOMe 9TOro, MOCJICAHCC 3HAYCHUC MTAKCTAa YCTAHABJIIMBACTCA
KaKk TeKyllee 3HaueHWe aTpuOyTra. B cilydae OTCYTCTBHSI apXuBa BBIOJNHSETCS TOJBKO OTEpaIys
MOMEIIEHUS TIOCJIEIHEr0 3HaUCHUS [TaKeTa Kak TeKyllee 3HaYeHue aTpuoyTa.

Takxe MonaylneM peanu3yroTcsi QYHKIUU TOPU30HTAIBHOTO PE3EPBUPOBAHUS, & UMEHHO COBMECTHOM
paloThI ¢ yIanéHHOM CTaHIMeNH ITOro->ke ypoBHS.
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1. KonTpoJsuiep 1aHHbIX

Jnst moGaBneHUsT yCTpOWCTBAa BBOJA 3BYyKa CO3MAETCsl M KOH(PUTYpUPYETCS KOHTPOJUIEP B CHCTEME
OpenSCADA. Tlpumep BkIaaKu KOHDUTYypallMu KOHTPOJUIEpa JAHHOTO THUITA n300paxeH Ha puc. 1.

urator of OpenSCADA: [leMo cTaHUMWA

©ain  PepakTvposanve  Bug  Momows  QTStarter

8000 RX gL 200 @0

|MMH
. KoHmponnep: test
= e Hemo cTaHuma
=
e Basbl 4aHHBIX KoHTponnep MapameTpol
il BesonacrocTs
} TpaHcnop T — CocToaHWE B
@i TpaHEnopTHBIE NPOTORONBI BraTYE
¥C 3amyweH. Coop ¢ 2 kaHanoe. MomyvyeHo 0.21 ME.
= J CEOp JaHHBIX - o
El- Modyas: BrnioueH: [
LLnos MCTOMHWESE paH i
MocdBus JanyueH ||
DCON kAMEHT B[, koHTponnepa: [*.* | v]
SNMP knveHT
BRouHBIA BEIMMCIMTENE — KoHdmrypaupa
= CE "
3| R o A&HHBIX CHCT D: test
[=}- 3ByKOBaA kKapTa
=) test s
test1 o -
test ncaHue:
Nom4ecklin Ypo s eHb
BbiMMcMTENE Ha javar
Chop paHHeIx Siemens
Diamond nnaTel cbopa |
EBuGnuomera wabnoros:
| ApxWBbI
J CreumansHele Brniouate: [
I?l Monb3oEaTeNbCHWE MHTERL Janyckate: [ |
@Y ¥YNpasneHWs Moy nAMA
&) Loop PesepBrpos aHWe: [EhIKHDHEHQ |v]
=) | oop SSL MpegnoYTEHME MCNONHEHWA: [dE!hlcm{Mi& YPOEEHb> |v]
0 PLXE )
" Net book Tabnuua NnapameTpoE: [SoundCard_test ]
YVoTpoACTED KapTeL [N"u"idia nForeed: MWidia nForced (hw:0,0) | v]
YacToTa EbIGopKM 3HAYEHMA KapToI (ML) [SUUU | v]
: | [I'I] Tun sHaqeHnA Beifopik: | BewgcTs. 32 ﬂ z
-
*][roman]

Puc.1. Briagka koH(pUTypamnuu KOHTpOJIIEpa.

C noMo1bio 3TOM BKJIAJAKH MOXHO YCTAHOBUTH:!
+ CocrosHue kKoHTposuiepa, a umeHHo: Craryc, «Bxmoueny», 3anymen» u ums BJl, coxpepxarieit
KOH(UTypanuio.
«  Wnentudukatop, vMs 1 OMHCAHUE KOHTPOJUIEPA.
« CocrosiHHE, B KOTOPOE MEPEBOIUTH KOHTPOJUIEp MpH 3arpy3ke: « Bkirouen» u «3amyiien».
+  PexxumM ropu30HTaIBHOTO PEe3epBUPOBAHUS U MPEANIOUTEHUE UCTIOTHEHUS! JAHHOTO KOHTPOJUIEpa.
+ WM tabmuner B/, B KOTOpOH XpaHUTh MapaMeTPhl 3TOTO KOHTPOJUIEepa.
+  YCTpOICTBO KapThl U3 CHUCKA JOCTYIHBIX.
« Yacrora BEIOOPKH 3HAYCHHIA KapTHI B TepIiax.
+ Tumn 3HavueHus BbIOOpKH K3 ciivcka: BemecrBennsiii 32, Lensrit 32 u Lemnsrii 16.
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2. [TapameTpsl

Jnst nmoGaBrmeHus: KaHajga YCTpPOWCTBAa BBOJAa 3ByKa co3MaéTcs W KOH(PHUTypUpYETCs Mapamerp
koHTposiepa B cucremMe OpenSCADA. Ilpumep Bkimagku KOH(HUTyparuu TapaMeTpa JaHHOTO 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. Briagka koH(pUTypamnun nmapamerpa.

C nomol1pI0 3TOM BKJIAJKU MOKHO YCTAHOBUTH:
« Tun napamerpa u yka3aTb COCTOSIHAE ITapameTpa «Bkitoduen».
«  Wpentuduxarop, UMs U ONMCaHUE apaMeTpa.
+ CocrosiHue, B KOTOpOE NEPEBOAUTH NTapaMeTp MpH 3arpyske: «Bximouen».
- Kanan ycrpolicTBa BBOAA 3ByKa U3 CIMCKA JOCTYIIHBIX KaHAJOB.

Briragka atpuOyToB mapameTpa MMeEeT BHJ, MPEACTaBICHHBIA Ha pHC.3, a BKIAJKa 3HAYCHUU apXuBa
atpubyTta “val” mpencraBieHa Ha puc.4.
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Daiin  PefakTMpoBaHKWE
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|HMH

Mapamemp: test
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1-B-8-8

C- @ Demo station

=4 Ba3bl naHHbIX
i, Be3onacHoCTE
i TpaHcnopThl
w. TpaHCNopTHeIE NP
| CEop faHHbIX

= Modyne:

MapameTp ATpHBYTHI ApxmeaumA

D test

KA [

OnUcaHwe:

TpaHCNopTEpR W
MaodBus KnueH1
DCOM KNWUEHT
SHNMP kKNUeHT
BnouvHBIR BeIMK

¥ C6Bop paHHE_|
JBYKOBAA KapTs
- test

testl

test
Torv4ecknia ypo
BbMHMCNKMTENL F
Chop AaHHbIx 9

Mizammnd o

COwWwK1bka: 0
3Ha4eHWe: 0.00930786

Puc.3. Briagka atpu0OyToB mapamerpa.

@ain  PepakTWpoBaHWe Bug  Momolbs

8B OOOCO =X LA&LL |20

29

||/|MF|

(=]

Apxue 3HayeHUl: test val

Pi_var
ST8612_var
TE1314_1_wvarl
gM1_P

gH1_Q

gM1_T

test_wal
T_PP3_var
gM1_dP
F_PP1_wvar
P3_var L
Meminfo_use
TE1314_2_war
F3_wvar
TE1313_1_warl
P_PP3_wvar
gM1_DS
PT1006_1_war
PC_KPO1_war
P4_var o
P103_war
5T8612_varD
CPULoad_load
F4_wvar

F103_war
TE1314_1_war

ApPXMEB | ApxuBaTophl ] 3Ha4YeHMA l

Bpewma: [09.03.2009 13:40:47 |5 [0 E
Pasmep (cek): |1

Moka3aTb rpaguk [

Pa3mep naobpamkeHWA: [600

BIE g

LLKana 3Ha4eHWs: [U
FparK aHa4eHU:

""Jh'|Ji']".’i|'F’h’h’h’"l“lhlri""'”"

-1'l."I.'I|,|I|.|l'-,ll'-J\,I"4\-‘fI.J\]\1h-‘"I,{InJlukjll]\jluk.'lhl"i'|}'| J"'H"“""“' ""'-a"'.""n""-";’JN\1\{MM‘||\’L(|,|l|J\I||J\.|\.|\|'\'|'|~4\{~l~l~l~1|

Flfoman]

Puc.4. Bknagka 3HavyeHun apxmBa atpmbyTta “val”.
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Moayab noacucreMmsl “Tpancnoprbl” <Sockets>

Mooynw:  Sockets
Hmsa: CokeTnl

Tun: Tpaucnopt
Hcemounux: tr_Sockets.so

Bepcus: 1.4.1

Aemop: Poman CaBouenko

[IpenocraBigeT TpaHCIOPT, OCHOBAHHBIN Ha cokeTax. [loaepKuBarOTCsI UHTEPHET U
unix cokeTbl. MuTepHeT cokeT ucnoib3yeT TCP u UDP npoTokossl.

Jluyensus: GPL

Onucanue:

Monyns Tpancmopta Sockets mpeocTaBiIseT B CHCTEMY MOAJIEPKKY TPAaHCIOPTOB, OCHOBAaHHBIX Ha
cokerax. IloanepkuBarOTCs BXOIAIIME W MCXOAAIIME TPAHCIOPTHI, OCHOBAHHBIE HA MHTEPHET COKETaX:
TCP, UDP u UNIX cokere. J]06aBUTh HOBBIE BXOMASAIIUE U HCXOMASAIIUE COKEThI MOXKHO MOCPEACTBOM
KOH(HTypauu TPaHCIIOPTHOW MOJCHCTEMBI B II000M KoHpuryparope cucrembl OpenSCADA.
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1. Bxoasinue TpaHCHOPTHI

CKOHQUTypUpOBaHHBIM M 3alMyHICHHBIM BXOISIIUM TPAHCIOPT OTKPHIBAET CEPBEPHBIA COKET IS
OoXXHIaHus coequHenus KueHToB. B cioyyae ¢ UNIX cokerom cozmaércs dpaitm UNIX cokera. Coketst TCP
n UNIX gBisroTCSI MHOTONOTOYHBIMH, T.€. NPU MOJKIOYEHMHM KIMEHTAa K COKETaM JAaHHBIX THUIIOB
co31aéTcs KIMEHTCKUI COKET M HOBBIM IOTOK, B KOTOPOM NPOU3BOIUTHCS OOCITY’KMBaHUE KIMEHTA.
CepBepHBbIil COKET B 3TOT MOMEHT MEPEXOAUT K OKUIAHUIO 3alIPOCOB OT HOBOI'O KJIMEHTA. TakuMm oOpa3oM
JOCTUraeTcs MapajielbHOe 00CTy)KUBaHUE KIIMEHTOB.

Kaxxnprit BXomsmuii COKET 0O0s3aTENbHO CBSI3BIBACTCS C OJHUM W3 JIOCTYNMHBIX TPAHCIIOPTHBIX
MPOTOKOJIOB, KOTOPOMY TEpearoTCsl BXOJAIINE cOOOIIeHHs. B CBs3Ke ¢ TpaHCHOPTHBIM MPOTOKOJIOM
MOIJICPIKUBACTCS MEXaHU3M OOBEIMHCHHSI KYCKOB Pa3pO3HEHHBIX MPH Mepeaade 3arpocoB.

Juanor KoH(pUrypauu BXoIsIIEero cokera M300paxeH Ha puc. 1.

F"q 0 OpenSCADA QTCig: OJewmo ctaHUKMA

taiin  Pepaktvpoeanne  Bug  Nomows QT Starter

8B000=R 140 200 2@
/| = X G & || &
|HMJ| -
BxodHol mpaHcnopm: Self
=] g ,D,enw CTaHUMA
'h_ Baskl aaHHbix TpanenopT
&3] ﬁ.} B30MNACHOETh
= :} TpaHenopTsl — CocToAHWE
) e ssL Cratyc: JanyweH. CoeguHeHin 3, otkpeito 1. Tpadwk exogawmi 0.9385 k6, noxogAwmi 13.72 kB,
- b CokeTn JaKpk ITo cosdMHEHWA Mo nuMuTy O,
=} Bxodwoli mpawcmopm
: e 2 Bunonnaetca: |E|
Bl TpaHznopTa: ["." |v]
Teet ModBus — KoHurypayna
Barxodwoll mpancnopm: ID: geif
MocneporaTensHui MHTE P =
@ TPAHCNopTHHE NpoTokomkl Wma: [Self
J EBop AanHux Cnucanne:
| Apxnen
@ CneynaneHue
Il NonezoraTensckne nutepd
@Y YnpaeneHne Mogynamn
Loop Agpec: [T[:F'::1DDD§:1
Loop S5L
PLG TpavenepTHEA npoTokon: | SelfSystem
JanycraTe: |E|
Keep alive coegnHeHR: _E
Keep alive Epema oxnpaHia () C@
- DL C—
—

Puc.1. JInamor koHpUTYpaIiuu BXOASIIETO COKETa.

C moMoIIbI0 3TOr0 JMAJIora MOKHO YCTaHOBUTH!
+ Cocrosane TtpaHcriopta, a wumMmeHHO: «Crarycy, «3anmymen» u uMmsa bJl, coxepsxkamei
KOH(UTypanuio.
«  WnentudukaTop, UMs U OTIFCAHNE TPAHCIIOPTA.
« Anpec tparcnopta. @opmat aapeca onucaH B TaOJIUIIE HIDKE.
+  BpI0op TpaHCTIOPTHOT'O POTOKOJIA.
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+ CocrosiHue, B KOTOPOE EPEBOANUTH KOHTPOJLIEP IPH 3arpy3Ke: «3amyLieH».

« JlnuHAa ouepeau COKETOB, MAaKCHUMAJIbHOE KOJMYECTBO OOCIY)KHBAaEMBIX KIMEHTOB U pa3Mep
BXOJHOTO Oydepa.

+  Orpannuenus pexuma "Keep-alive" mo KoauuecTBy 3alpoCOB U BpEMEHH OKUAAHUS.

- Ilpuopurer 3amad TpaHcnopra.

OcobenHoctr Q)OpMHpOBaHI/IH aJ[PpCCOB BXOIAIINX COKETOB IIPUBCACHLI B Ta6J'II/II_[e HWXKC:

Tun
coKeTa Anpec
TCP:[aopec]:[nopm] : [pescum] Tre:

+ azapec — Axpec, Ha KOTOPOM OTKPBIBACTCS COKeT. J{oJKeH OBITh OHUM H3 aJI[PeCOB
xocra. Ecnu HMuero He yka3aHo, TO COKET OyJIeT AOCTYIeH Ha BceX nHTepdericax
xocTa. JlomyckarTcsl Kak CUMBOJIbHOE, Tak U [P nipencrasienue agpeca.

TCP « nopt — CeTeBoM MOPT, HA KOTOPOM OTKPBIBAETCS COKET. BO3MOXKHO yKa3aHue

CHUMBOJIBHOTO MMEHH MOpTa (B COOTBETCTBUHU C /etc/services).
+  PEXUM — peKHM paboThI Bxosmiero cokera (0 — pa3psIBaTh COCTMHEHHUE TTOCIIE CeaHca
npuéM-oTBeET; 1 — HE pa3phIBaTh).
[pumep: <T'CP::10001:1> — TCP-cokeT 1ocTyneH Ha Bcex UHTepdeiicax, OTKPIT Ha OPTY
10001 u coenuHeHUs HE pa3pbIBAET.
UDP:[aopec]:[nopm] Tre:
« anpec —toxe uro B TCP;
UDP + nopT — Toxe uto B TCP.
[pumep: <UDP:localhost:10001> — UDP-coket noctyneH Tonbko Ha unTepgetice “localhost”
1 OTKpBIT Ha opty 10001.
UNIX: [ums] : [pexcum] Tae:
+  ums — ums ¢aitna UNIX cokera;
UNIX + pexuM — toxe uro B TCP.
[pumep: <UNIX:/tmp/oscada: 1> — UNIX-coket nmoctynen uepe3 ¢aitn /tmp/oscada u
COEIMHEHHUSI HE pa3pbIBacT.
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2. Ucxoasiimme TPAHCIOPTHI

CkoH(MUTYpUPOBAHHBIM U 3aIyIICHHBIN UCXOISAIIMIA TPAHCIOPT OTKPHIBAET COEAMHEHHE C yKa3aHHBIM
ceppepoMm. [Ipu paspeiBe COCIWHEHUS WCXOMAIIUN TPAHCIOPT OTKIOYaeTcsa. /[l BO300HOBIICHUS
COEIMHEHUS TPAHCIIOPT HY’KHO CHOBA 3aITyCTHUTh.

['maBHast BKJIaJKa CTPAHUIBI KOH(PUTYpalIK UCXOISIIETO COKeTa H300paxkEHa Ha puc.2.

urator of OpenSCADA: [leMo CTAaHLU WA

Dain  PepakTupoeaHie  Bug  Momows  QTStarter

88000 =% 1l 200 @8

| Mma [3 o .
5 @ Aewo cran BeixodHou mpaHcnopm: UIQtCfgloop

-I-:
i Basbl gaHHbx TpaHenopT Janpoc

'-;ﬂ;l, BejonacHoCThb

Bl § TrarcnopTel —CoeToAHue
@ Ss CTaTtye: . .
&g CoreTl ¥E 3anyweH. Tpaduk BxoaAwmii 8.048 KB, ncxoaAwMit 0.05887 16
Bxodroid mparcnop BhinonHAeTCH W]
Bl Bexodrold mparcng
UIGtCfgnetBook B[] TpaHcnopTa: [*.* |v]
TecT MocdBus
UIGtCgloop b L L]
UGt fgtest D ulatcfgloop
DAGRedndtioop
LIt Cgplxs Mrag: [UIQthglmp
DAQGateloop OrmcaHme:

MocnegoBaTensHEI MH

o TpEHCMOPTHLIE NPOTOKD

j CHop gaHHbIx
| ApxuBkl

9 Creupanshsie Appec: | TCP:localhost:10005

[ Nonb3oBaTenkbckWe MHT

@) ¥npaensHue an,'g.rnnMvE Janyckate: [ |
Loop [III] hd Bpema oxugaHua (mc). [1000 |$]

O 2 O o R R

fonen)

Puc.2. 'maBHas BKIIaJKa CTPAHUIIBI KOH(UTYPAIIMHA UCXOISIIETO COKETa.

C noMouip1o 3TOro AMaaora MOKHO yCTaHOBUTH!
« CocrossHue TpaHcnopra, a uMeHHO: «Craryc», «3amymen» u ums bJl, coxepxkamei
KOH(UTYpaIuio.
«  Wpentuduxarop, UMs U ONUCaHUE TPAHCIIOPTA.
« Anpec tpancnopra. @opMaT agpeca ONMUCaH B TaOIHIIE HIXKE.
+ CocrosiHHE, B KOTOPOE NEPEBOIUTH KOHTPOJUIEP IIPH 3arpy3Ke: «3arylieH».
+ TaiimayT 110 yMOJIYaHHIO U1 0KUAAHUS COCIUHEHUS U OTBETA.

AJpeca UCXOSIINX COKETOB PA3IMYHOrO TUNIA (GOPMUPYIOTCS CIEIYIOIIUM 00pazoM:
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Tun
COKeTa

Anpec

TCP/UDP

TCP:[aopec]:[nopm] UDP:[aopec]:[nopm] Tne:
anpec — Apec, ¢ KOTOPBIM BBITTOJHSIETCS COeMHEHHE. JI0MyCKaroTcs Kak CHMBOJIBHOE
tak u [P npencrasnenue aapeca.
- nopT — CeTeBO# MOPT, C KOTOPHIM BBIMIOJIHSIETCS coeAnHeHne. Bo3MoxHO yKka3aHue
CHUMBOJIBHOTO UMEHH 1OpTa (B COOTBETCTBUH C /etc/services).
[Ipumep: <T'CP:127.0.0.1:7634> — coenunutca ¢ noptoM 7634 na xocte 127.0.0.1.

UNIX

UNIX:[ums] Tre:
« ums — ums ¢paiina UNIX cokera.
[Tpumep: <UNIX:/tmp/oscada> — coequuutcsi ¢ UNIX-coketom uepes ¢aiin /tmp/oscada.
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Moayab noacucremsl “Tpancnoprbr” <SSL>

Mooyn:  SSL

HUwma: SSL

Tun: Tpancnopt
Hcemounuk: tr_ SSL.so
Bepcua: 0.9.0

Aemop: Poman CaBoueHko

[TpenocraBiser TpaHCIIOPT OCHOBAaHHBIN Ha €J10€ 0€30MaCHBIX COKETOB.
Hcnons3yercst OpenSSL u nonaepxxkuBatrotss SSLv2, SSLv3 and TLSv1.

Jluyensus: 'GPL

Onucanue:

Monynbe Tpancnopra SSL mpenocTtaBisieT B cucTEMY MOAIEPKKY TPaHCIOPTOB OCHOBAHHBIX HA CIIOE
6e3omacHbix cokeToB (SSL). B ocnHoBe momyns nexur Oumbmuoreka OpenSSL. [logmepskuBaroTcs
BXOJSILIME U UCXOAAIINE TPAaHCIOPThI MpoToKosioB SSLv2, SSLv3 u TLSvI.

Jl00aBUTh, HOBBIC BXOMSIINE W HCXOJAININE TPAHCIOPTHI MOXHO IOCPEICTBOM KOH(PUTYpaIUU
TPaHCIIOPTHOM MOJICUCTEMBI B TI0O0M KoH(puryparope cucremsl OpenSCADA.
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1. Bxoasinue TpaHCHOPTHI

CkoH(MUTYpUPOBAHHBIM W 3aMyIICHHBIA BXOSIIMIA TPAHCIIOPT OTKPBHIBAET cepBepHbIl SSL-cokeT mis
OXUJaHuss COCAUHCHUA KIIMCHTOB. SSL-cokeTr SBIAIOTCS MHOI'0-IIOTOYHBIMH, T.C. IPHU NOAKIHOUYCHUH
KIUEHTa co3daéTest KiMeHTckoe SSL-coequHeHHe ©  HOBBIM MOTOK B KOTOPOM TMPOU3BOJIUTHCS
obcnmyxxkuBanue kiaueHta. CepBepHblid SSL-cokeT, B 3TOT MOMEHT, MEPEXOJUT K OXKHUJIAHUIO 3aIIPOCOB OT

HOBOTO KJIMeHTa. TakuM 00pa3oM JIOCTHraeTcs napaiebHOe 00CITy)KHMBaHUE KIUEHTOB.

Kaxxaplii BXOmAIMil TpaHCIOPT 00S3aTENBHO CBS3BIBACTCS C OJHUM W3 JIOCTYMHBIX TPAaHCIOPTHBIX
MIPOTOKOJIOB, KOTOPOMY TepelaroTcsl BXOJAIIME cooOuleHHs. B cBA3Ke ¢ TpaHCHOPTHBIM MPOTOKOJIOM

NOAACPIKUBACTCS MCXaHHU3M 06’LC,HI/IHCHI/I${ KYCKOB pa3)1p06J'IeHHBIX, Ipu nepegadc, 3ampocos.

Muasor koupurypamuu Bxoasmero SSL-tpancnopra u300paxén Ha puc. .

4 500
|MM;| =]

= @ Demo station
~% basbl faHHbIx
{ls, besonacHocTb
E- 4 TpaHcnopTel
B S5L
- BxodHol mpaH

test

BuixodHol mpa
ig Coxetol
w TpaHcnopTHblE Np
| CBop paHHbIX
1 Apxumebl
& CneunancHble
[H Monb3oBaTenbCkue
& YnpaeneHwe Mooy
Loop
= @ Loop SSL
=% Basbl faHHbIx
/e, beaonacHocTb
i} TpaHcnopTel
- TpaHcnopTHblE Np
| CBop paHHbIx
1 ApxumBbl
&3 CneumnancHble
[ Monb3oBaTenbCKie -
&y YnpaeneHwe MO,EI,)E

[A] & ]

&--E--E--E-E

&-g-2-8-8-8-58-8

Pain PepaktmposaHe Bug [lomowb

== & 20 2 R

BxodHoli mpaHcnopm: Self

TpaHcnopt

~CocToaHune

Cratyc: 3anyweH. MogknovyeHui 1, oTkpbiTo 1. Tpadmnk Bxogawmni
3.711 kb, ncxogawmi 106.1 kb.

BeinonHaeTca: v

Bl TpaHcnopTa:

M

~KoHdurypauua

ID: Self
ms: | Self
OnucaHue:

Appec: |*:10045

TpaHcnopTHeIA npoTokon: | SelfSystem |-

3anyckaTb: |
CepTUdHKaTbl ¥ NPUBATHBIA KHOY:

----- BEGIN CERTIFICATE----- EE

MIIDITCCAp2gAWIBAgIJAPOgtdwhX8yJMAOGCSqGSIb3DQEBBAUAM
BAYTAKFVMRMwEQYDVQQIEWpTb21ILVNOYXRIMSEWHWYDVQQKEXh

aWRnaXRzIF B0eSEMdGQwHheNMDYwNjATMTQxNjATWheNMDYwhz4

g

Puc.1. Inanor kordurypamuu Bxoasmero SSL-tpancmopra.

C MMOMOIIBIO 3TOTO AHUAJIOTa MOKHO YCTAHOBUTL:

« Cocrosane TpaHcmopTa, a uMeHHO: «Crarycy, «3Gamymen» u umsa bJl conmepxarieit

KOH(UTYpaLHIO.

«  Wpentuduxarop, UMs ¥ ONMCAHUE TPAHCTIOPTA.
« Anpec Tparcnopta B phopmate "[agpec]:[mopt]:[pexum]" rae:

- azapec — Anpec, Ha KoTopoM OTKpbIBaeTcsi SSL. JlomkeH ObITh OTHUM U3 aJIPeCcOB XOCTA.
Ecmm ykazano "*" To SSL Oyner moctynen Ha Bcex mHTEp(deiicax xocra. JlomyckaroTcs Kak
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CUMBOJIbHOE, Tak U [P npezacraBnenue anpeca.
« 1nopt — CeTeBoil mopT, HA KOTOPOM OTKpbIBaeTcst SSL. Bo3aMOXkHO ykazaHHe CUMBOJIBHOTO
HMMEHU NopTa (B COOTBETCTBUHU C /etc/services).
+ pexuM — SSL-pexum u Bepcust (SSLv2, SSLv3, SSLv23, TLSv1). [To ymonuanuto u npu
omuoOke ucrnoaszyercs SSLv23
Br160op TpaHCIOPTHOTO IPOTOKOJIA.
CocTtosiHue, B KOTOPOE NEPEBOAUTH TPAHCIIOPT IIPH 3arpy3Ke: «3aIymen.
CeprudukaTsl, mpuBaTHBIN KiTtod SSL 1 maposib mpuBaTHOTO Kitoua SSL.
MaxkcumanabHOe KOJTMYECTBO 00CITYyKUBAaEMBIX KIIMEHTOB M pa3Mep BXOAHOTo Oydepa.
Orpannuenus pexxuma "Keep-alive" nmo kosnyecTBy 3apocoB U BpEMEHU 0>KUIaHUSL.
[Tpuopurer 3a1a4 TpaHCIOpPTA.
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2. Ucxoasiimme TPAHCIOPTHI

CkoH(MUTYpUPOBAaHHBIM U 3amyIICHHBIH HMCXOMANINN TpaHCIOPT OTKphiBaeT SSL coeauHeHune C
yKa3aHHbIM cepBepoM. [lpu pasppiB€ COCOUMHEHMS, HUCXOMAIIMKA TPAaHCHOPT OTKIto4yaercs. s
BO300HOBJICHHSI CO€IMHEHUS TPAHCIIOPT HYXKHO OIMSThH 3aMyCTUTh.

['maBHas BKIJIaJKa CTpaHUIBI KOH(pUTYypamuu ucxosmiero SSL-rpancmopra n3oopaxéna Ha puc.2.

Tann  Penaktupoeanne  Bun  MNowmows QTStarter
7 ~ = ~
' 3 6 200 28
8 80O =X &l 0G
ma w
| : BrixogHou paHcnop1:TrCntrloopSSL
= e Demo station
"-ﬁ Bazbl LaHHbIX Tpasenapr | Sanpoc
'-_‘&3-5 BeaonacHoCTh
= 4 Tpaucnopt — CocToAHue
o @ SsL .
Cratyc: Sanywen. Tpaduk BxonauLni 8.048 k6, ncxonaw,ni 0,09082 k5.
BxogHofi TpadcmopT:
) BLixogHos paHcnopT: Brinonuaetca: v
LB ELL Tpascnopra: | - v
tg Cok
Moc NelLoBATENEHEIR MHTEP — Kondpury pauia
w TPaHCcNOpTHEIE NPOTOKONbI ID: TrCntricopSSL
< CEOp A aHHbIx
4| Coopa Vma: [TantrbopSSL
| Apxuesl
£ Creuwanbbie Onucanme:
@l MoneaoeaTENbCKWE MHTED
@Y Ynpaenedve MoLy NAMK
® Loop
& Loop SSL
@ P Anpec: lbcalhost:1m45
Sanyckare: | |
CepTufMEaThl M NPWUEATHBIRA KNKY:
----- BESIM CERTIFICATE-----
MINE3D CCAR SgAWIBADIJAJIT PG kEX2SKIMADG C30G SIb3DQEBEQ UAMIG KMOswCo
VOOGE BEw VO TEXMBUG ATUECBMORG SicHIveGVOcmE2c 25xG DAWEBgMNWVBAC T DO
b2REZXJEaW5zazEYMEY G ATUEChMPRG S HJv ZHplenppbnMrMR EwDwY DWOOQ LEs
SVIBIExURDEQMA4G A1TUEAxMHUZMpZWEIZTEJMCES C5g5 SIb3DOEJARY Ue mStx:
Q5 RpeWFvemou ZHAUCWEwWHhc MM Dgx MDEOMTQy MjldWhoe NMD kx MDEOM TSy Mjld &
pDELMAKG A1UEBhMCWVUEx F zAVBg NVBAg TD KR uZXBy b3BkdH vdnMriMRgwFgY DV
Maponb NpUBATHOrD Kakya: | = ]

Puc.2. 'maBHas BKIagKa CTpaHUIBI KOH(GUTYpauu uexosmero SSL-rparcmnopra.

C noMo1IbI0 3TOr0 JUaaora MOKHO YCTaHOBUTH!
« CocrosiHue TpaHcmopra, a uMeHHo: «Craryc», «3Gamymen» u ums bJl  coxepxarueit
KOH(UTYpalHIo.
« Wpentuduxarop, UMs U ONMCAHUE TPAHCIIOPTA.
« Anpec Tparcnopta B popmate "[agpec]:[mopt]:[pexum]" rae:

3

aapec — A,upec, C KOTOPBIM BBIIIOJHACTCA COCAUHCHUC. Z[OHYCKB.IOTCSI KaK CHMBOJIbBHOC

tak ¥ I[P npencrasnenue agpeca.

.

nopt — CeTeBOM MOPT, ¢ KOTOPBIM BBINOJIHAETCS COEAMHEHHE. BO3MOXKHO yka3aHue
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CUMBOJILHOTO UMEHH OpTa (B COOTBETCTBHUHU C /etc/services).
« pexum — SSL-pexum u Bepeust (SSLv2, SSLv3, SSLv23, TLSv1). [1o ymonyanuto u npu
ommOke ucroabzyercs SSLv23

+ CocrosiHHE, B KOTOPOE MEPEBOIUTH TPAHCIIOPT MPH 3arpy3Ke: «3ammyIieH».

+ Ceprtudukatsl, npuBaTHbINA K04 SSL 1 mapons npuBaTHOro Kiroya SSL.

3. CepTudukatsl 1 KJIKOYHA

JUis TOoNHOIICHHOM pPaboThl MOIYJsl HEOOXOAMMBI cepTU(UKATHl M IMpHUBAaTHBIE KiI0ud. B ciydae c
BxojsammM SSL-tpancniopToM (cepBepom) oHU oOs3arenbHbl. B ciydae ¢ ucxomsmum SSL-TpancrnopTom
OHM MOTYT U HE YCTaHABIUBATBCS XOTS UX UCIOJIb30BAHUE JKEIATEIBHO.

[Tpocreiimield koH(pUTypareil cepTUUKaTa SBISCTCS CAMOIIOANMCHON cepTU(UKAT W MPUBATHBIN
ko4, Hike onurcana nporenypa ux co3qaHus ¢ MOMOIIBI0 YTUIUTHL openssl:

TeHepaluys CEKPEeTHOTO KJuoua
openssl genrsa -out ./key.pem -des3 -rand /var/log/messages 2048
TeHepalysa CaMONONNMUCAHHOTO cepTubmukarTa

openssl req -x509 -new -key ./key.pem -out ./selfcert.pem -days 365

w = A

Hanee comepxumoe (aiinos selfcert.pem u key.pem kxommpyercs B TEKCTOBOE IMOJie cepTH(UKATA U
Kiroya. [Taposb MpUBATHOTO KJIFOYa YCTAHABIMBAETCS B COOTBETCTBYIOIIEM TIOJIE.
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Moayab noacucreMbl “Tpancnoprsl” <Serial>

Mooyns:  Serial
HUwma: [TocnenoBarenbHbIN HHTEPDEiic
Tun: Tpancropt

Hcemounux: tr_Serial.so

Bepcua:  0.6.0
Aemop: Poman CaBouenko
Onucanue: [Ipenocrapisier mocnenoBatenbHbId nHTEPdEic. cnonp3yercs ais oOMeHa JaHHBIMUA

yepe3 nocienosarenbHble uHTEpdeiicel Tuna RS232, RS485, GSM u npyroe.

Jluyensusa: GPL

Monyne TpaHncmopta Serial mpemocTaBiseT B CHUCTEMY MOIICPKKY TPAHCIIOPTOB, OCHOBAaHHBIX Ha
nocyenoBareabHbIX uHTEpdeicax tuma RS232, RS485, GSM u npyrue. IlomnepxuBarorcs BXOASIINAE U
UCXOASIINEe TpaHCHOpThl. Jl00aBUTH HOBBIE BXOMASAIIUE M UCXOIAIIME WHTEp(]Echl MOXKHO MOCPEACTBOM
KOH(HTypauu TPaHCIIOPTHOW MOJCHCTEMBI B II000M KoHpuryparope cucrembl OpenSCADA.

1. Bxoasiiue TpaHCOPTHI

CKOH(pUTYPUPOBAHHBIA M 3aMylICHHBIH BXOIAIIMKA TPAHCIOPT OTKPBIBACT MOPT MOCIEIOBATEIHHOTO
uHTEepdeiica s  OXHUAAHUS 3ampocoB KiIMEeHTOB. Kaxnplii Bxomsdmuit uHTepdelic o0s3aTenbHO
CBA3BIBAETCS C OJHUM U3 JIOCTYIHBIX TPAHCIOPTHBIX MPOTOKOJIOB, K KOTOPOMY IEPENaloTCs BXOSIINE
COOOLICHHUS.

Jnasior KoH(UTYpaIFK BXO/ISIIET0 MOCIeI0BaTeIbHOT0 HHTepdelica n300paxeH Ha puc. 1.

P
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BxodHol mpaHcniopm: Tecm ModBus

TpaHenopT

—CocToAHue

Cratye: 3anywed. Tpadwuk exogawma 0332 k6, mexogauain 0 4297 k6. Make.
EREMA CXMAIHVA cuMeona O mc.

Brnonuaetca: EI

B TpaHcnopTa: ["." |v]

— KoHdnrypauna
Il testModBus

Wma: | TeeT ModBus ]

Cnncanne:

Anpec: [IdevﬁhfS1:1152DD:8N1 ]

TPaHCNOPTHHIA NpaTAKGN:

JanyckaTe: El

BpemMeHHBE HHTEREANK: [0.10:48 ]

El rman

Puc.1. JInanor koHpUTypanuy BXOASIIETO MMOCIEI0BATEILHOTO HHTEpdetica.
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C moMoIuIbIo 3TOro AUaaora MOXKHO YCTAHOBUTH:!

+ CocrosHue TpaHcnopTa, a uMeHHO: «Craryc», «Boimonnsercs» u ums BJl, conmepxkatueit

KOH(UTYpalHuIo.

- Wnentudukatop, UMs U OMHCAHKE TPAHCIIOPTA.

« Anpec untepdeiica B hopmare cTpoku: «/dev]:[spd]:[format]». T ne:
+ dev— ajpec nocnenoBaTenbHOro ycrpoiictra (/dev/ttyS0);
+ spd — CKOpOCTh TOCIIEAOBATENBHOTO ycTpoiicTBa u3 psaga: 300, 600, 1200, 2400, 4800,
9600, 19200, 38400, 57600, 115200, 230400, 460800, 500000, 576000 umu 921600;
+ format — QopMaT aCMHXPOHHBIX NAHHBIX «<pazmep><uérHocTb><ctorr>» (8NI1, 7El,
502, ..).

+ Br10op TpaHCHOPTHOTO MPOTOKOIA.

+ CocrosiHME, B KOTOPOE NEPEBOIUTH TPAHCIIOPT MPH 3arpy3Ke: «3aImyIieH».

«  Bpemennsie naTepBaNBbl HHTEp(dEiica B hopmate cTpoku: «/symbol]:[frm]». I ne:

- symbol — BpeMsi cHUMBOJIa B MWUIMCEKyHAax. Mcmomb3yercss Juist KOHTpois (akra
OKOHYaHUs ¢peiima;
- frm — MakcumaibHOEe BpeMms (peiima B MmuUIMceKyHAax. Mcmomb3yercs i

OTrpaHHYEHUE MAaKCUMAIILHOTO pa3Mepa makeTa 3amnpoca (ppeiima).

2. Ucxoasiimme TPAHCIOPTHI

CKOHpUTypHpOBaHHBIM U 3alyHICHHBIM HCXOASIIUI TPAaHCHIOPT OTKPHIBACT IMOPT IMOCIIEAOBATEIHLHOTO
uHTepQeiica A OTHPABKU 3alIPOCOB YEPE3 HETO.

['maBHas BKJIaJKa CTpaHUILIbI KOHQUTYpALMU UCXOJIAIIETO MOCeI0BaTeNbHOr0 HHTEpdeiica n3o0paxéna
Ha puc.2.

OpenSCADA QTCfg: Jemo craHumA

haiin  Pepaktupoeanne  Bua  MNomows QTStarter

BB OO0 =2x Lkl 200 28
= =]

= a Demo cTaHyna

BeixodHou mpaHcniopm: Tecm ModBus

-
% Bask paHHBX TrcmemerT 3anpoc
'-_ﬁf) BesonacHocTe
= _,§ TpancnopTw — CocToAHne
S5L . o u
e CTaTye: Jamyuien. Tpadik sxogAwmi §.145 k6, ncxogawmi 4. 748 k6.
kg CokeTw
[ NocnepoeaTensHeA HHT BunonHaeTca: W
=} Bxodwoil mparncnopn
Teet ModBus BM TpaHcnopTa: ["." |v]
[E} Bemxodwoil mpancmog
H - — KoHdin auna
TectT ModBus urypay
@y TpaHenopTHEE NpoToKo ID: testMeodBus
= J EBop aanHwx WMma: | TeeT ModBus
- Modyns:
lWnwos neTouHWKOE Onueanne:
=l ModBus s
testTCP
testRTL
DCON knnenT
SHMP knnent Agpec: [Idev.l‘th_,rSD:1'152L‘lD:8N'1 ]
OBapynoeaHue ICP |
BnouHui EsyncnuTe Janyckate: W]
Ch
] R Op AaHHE ol BpemeHHHE WHTEpEANK: [Q?:4 ]
OPC UA
3eyKoEaA KapTa B
Norvueckni VEDI:EH

e

B[

Puc.2. 'nmaBHas BKIaaKa CTpaHUIIBI KOHPUTYPAIIUU UCXOIAIIETO MOCIEI0BATeILHOTO HHTEpdeiica.
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C noMo1IbI0 3TOr0 JUajIora MOKHO YCTaHOBUTH!
- CocrosHue TpaHcnopra, a uMeHHo: «Cratyc», «3amymen» u ums bJl, coxepxkamei
KOH(UTYypaIuio.
« Wpentuduxarop, UMs U ONUCaHUE TPAHCIIOPTA.
« Anpec untepgetica B popmare cTpoku: «/dev]:[spd]:[format]». I ne:
dev — aapec mocnenoBareabHOTO yeTpoiicTa (/dev/ttyS0);
+ Spd — CKOpOCTh TOCIIeIOBaTEIBLHOTO ycTpoiicTBa u3 psaa: 300, 600, 1200, 2400, 4800,
9600, 19200, 38400, 57600, 115200, 230400, 460800, 500000, 576000 umu 921600;
+ format — QopMaT aCMHXPOHHBIX NAHHBIX «<pazmep><uérHocTb><ctorr>» (8NI1, 7El,
502, ..).
+ CocrosiHHE, B KOTOPOE NEPEBOANUTH TPAHCIIOPT MPH 3arpy3Ke: «3amyIieH».
- Bpemennsle nHTEpBaNBI HHTEP]Eiica B popmare CTpoku: «/conn]:[symbol]». T ne:
+ conn — BpeMs 0)XKMJaHUs COEJUHEHUS T.€. OTBETA OT yJAJIEHHOIO YCTPOICTBA.
- symbol — BpeMsi cHUMBOJIa B MWUIMCEKyHAax. Mcmomb3yercss Juist KOHTpois (akra
OKOHYaHMS pperimMa.
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Moayab nmoacucremsl “IIporokonansr” <HTTP>

Mooyns:  HTTP

HUwma: HTTP

Tun: [IpoTokon
Hcemounuk: prot HTTP.so

Bepcus: 1.4.1

Aemop: Poman CaBouenko

[IpenocrasnsieTr noaaepxkky nporokosa HTTP pias WW W-ocHOBaHHBIX
MOJIb30BATEIHCKUX UHTEP(EICOB.

Jluyensus: GPL

Onucanue:

Mopnyne TpancnioptHoro mnportokojsa HTTP npennazHaduen st peanusaiuu  MOJIEPKKH
cereBoro nporokoia HTTP(Hypertext Transfer Protocol) B cucreme OpenSCADA.

[Iporokon HTTP wucnone3yercs mis nepenaun copepxkumoro WWW. Tak, ugepes HTTP
MepeIaroTCs CASAYIOIKe TUIBI ToKyMeHTOB: html, xhtml, png, java u MHorue npyrue. /[ob6aBnenne
nognepxkku HTTP B cucremy OpenSCADA B komIiuiekce ¢ TpaHcmopToM Sockets 1mo3BoiisieT
pealin30BbIBaTh pa3MyHbIE MOJb30BaTelibckue (QyHkuun Ha ocHoBe WWW wuntepdeiica. Ilo
coctosauio Ha Bepcuto 1.3.0 moayne HTTP peanusyer nBa ocHOBHbIX MeToaa npotokona HTTP:
GET u POST. Moayns HTTP obGecneunBaer koHTposib nenoctHoctu HTTP-zampocoB u, B
COIVIaCHM C TpaHcropToM Sockets, 03BoOJISET “cOOMPATh” LENIOCTHBIE 3aPOChl U3 UX (PParMeHTOB,
a TaKke oOecreynBaTh COXpaHeHue coequHeHus )kuBbIM (Keep-Alive).

Jnst  rubkoro TOAKIIOYEHMS] TOJb30BAaTENIbCKMX HHTEp(EcoB K JaHHOMY MOIYIIO
UCIIOJIB3YETCS. MOAYJIbHBIM MeXaHu3sM B paMmkax camoro Mmoxyinss HTTP. B poaum monyiei
UCHONB3YIOTC Moaynu mnoacucreMbl “Tlonp3oBaTenbeckue HHTEpENCH” € JOMOIHUTEIbHBIM
nHpopmarmoHHbIM ojieM “SubType”, umeronum 3HaueHne “WWW?”,

B 3ampocax x Web pecypcam mpunsito ucnonb3oBath URL(Universal Resource Locator),
cnenoBarenbHo URL mepenaércs kak ocHoBHOW mapametrp uepe3 HTTP. IlepBerii snemeHT
sanpammuBaeMoro URL wucnonesyerca mns unentudukanmu moxayns Ul Hampumep URL:
http://localhost:10002/WebCfg o3nauaer oOpamenue & wMoxyiato WebCfg Ha  xocte
http://localhost:10002. B cnydae ommOo4yHOro YykazaHusl HIACHTH(PHKATOpa MOAYNS WIM TpH
oOpamiennn BooOme 0e3 wuaeHtupukatopa wmoxyns HTTP monmyns reHepupyer auanor
UHPOpPMALMU O BXOJAE M C BBIOOPOM OIHOIO M3 JOCTYIHBIX I10JIb30BaTEIbCKUX HHTEP(EHCOoB.
[Tpumep auanora mokasaH Ha pucyHke 1. Moaynem noaaepKuBaeTcsi ayTeHTU(PHUKAIMS B CHCTEME
OpenSCADA npu npefocTaBieHHH aBTOPU3HPOBAHHOTO JocTyna kK MoayinsiMm WEB-untepdeiico
(puc.2). Auanor ¢popmupyercs Ha a3bike 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. Inamor Bei6opa moaynss WWW-untepdeiica.

OpenSCADA

HMsi HOIb30BaTeIs |

IIapois [

MpUHATL | | QUNUCTUTh

Puc.2. lnanor aBropuzanuu B cucteme OpenSCADA.
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1. Moayan nmoab3oBarebckoro WEB-unrepdeica

Moaynu nonb3oBartensckoro unrepdeiica (Ul), mpenHasHaueHHbIE A1 COBMECTHON pabOThI ¢ MOJyJIeM
HTTP, nomxuel ycranaBiuBath uHpopmannonHoe none “SubType” 3Hauenuem “WWW?” u nose “Auth”
3HaueHueM “1”, ecnmu Moaynb TpeOyeT ayreHTHUKanuu npu Bxone. [ns ceszu monyns HTTP u monyneit
Ul ucnonp3yercs paclIMPEHHBIH MEXAaHW3M KOMMYHHUKALMU. DTOT MEXaHM3M IMOJpPa3syMEBaeT IKCIOPT
uHTepdercHbx GyHkiui. B nannom cirydae Ul Moaynu TOJDKHBI SKCITOPTUPOBATH (DYHKITHH:

- void HttpGet( const string &url, string &page, const string &sender, vector<string> &vars,
const string &user ); — Meton GET ¢ mapamerpamu:
url — azgpec 3ampoca;
page — CTpaHUIla C OTBETOM;
sender — azipec OTHpaBUTENS;
vars — TepEeMEHHbIE 3aIIpoca;
user — TOJIb30BATENIb CUCTEMBI.
void HttpPost( const string &url, string &page, const string &sender, vector<string> &vars,
const string &user ); — meton POST ¢ mapamerpamu:
url — aapec 3ampoca;
page — CTpaHMIIA C OTBETOM U COJIEPKUMBIM Tena 3anpoca POST;
sender — afpec OTIIpaBUTEIIS;
vars — IepeMEHHBIE 3a1poca;
user — TOJb30BATENIb CUCTEMBI.

Hanee B ciyuae nocrymenus HTTP 3anpoca GET Oyner Bbi3biBathest ¢yHkuus HttpGet, a B ciyuae
sarpoca POST Oyzer Boi3biBaThes GyHkius HttpPost B coorBercTByromem momyie Ul
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Moayab nmoacucreMsl “IIporokobr”
<SelfSystem>

Mooynw:  SelfSystem
Hwma: Coo6ctennsrii mpotokod cucteMbl OpenSCADA

Tun: [TpoTokon

HUcmounux: prot_SelfSystem.so
Bepcus: 0.9.2
Aemop: Poman CaBoueHko

Onucanue: CobcrBenbiit mpotokon cucteMbl OpenSCADA, noaiepKuBaeT OCHOBHBIE (DYHKIINH.
Jluyensus: GPL

Monyne TpaHcmopTHoro mnpotokosna SelfSystem mnpenHasHaueH ans  oTpakeHuss uUHTepdeiica
ynpasienus cucteMbl OpenSCADA B ceTh ¢ LEeIbI0 MPEJOCTABICHHS] BOZMOXHOCTH BHEITHUM CHUCTEMaM
B3auMojieiicTBoBaTh ¢ cuctemMoit OpenSCADA, a taxke s B3aUMOJCUCTBUS CTAHIIMN, TOCTPOECHHBIX Ha
ocHoBe OpenSCADA mexy co0oii.

[lepBbIM OMBITOM HCHOJB30BaHUS (YHKIMH JAHHOTO MOAYJS CTaja MOJAEPKKa BO3MOXKHOCTH
ynanénnoro koHdurypupoBanus ogHoii OpenSCADA craHumm w3 JOpyroil 4epe3 CeTh IMOCPEACTBOM
Moy koHpurypuposanus QTCfg.

1. CuHTaKCHUC IPOTOKOJIA

[IpoTOKOI MOCTPOECH MO MEXAaHU3MY 3aIPOC-OTBET. 3aMPOCHl U UX CTPYKTYpa CBEACHBI B Ta0iuIle 1.

Tadoauma 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 IOJIb30BaTeNs <user> C napoyieM <password>. B ciydae ynauu
OyzeT Nody4eH UAeHTH(PHUKATOp CECCUU, MHAYe — KO U cOooOIIeHne 00 omuoKe.

REQ: «SES CLOSE <ses_id>\n»
REZ: «REZ 0\n»
3akpeITHE cecchu. Pe3ynbTaT Bcerja yaadeH.

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: CEaHCOBBII U MIPSIMOii. Pean3yroTcst myTéM OoTIpaBKH CTAaHIAPTHOW KOMaHIbI
untepdetica ynpasiaenus OpenSCADA B none <control interface command>. B pe3ynbrare Oynet
noJiyueH oTBeT uHTepdelica ynpasienus <control interface command result> Win oJlHa U3 OLIUOOK.

REQ: “ERR REQUEST”
REZ ERR: «REZ 3 Command format error.\n»
JIro60¥ HEKOPPEKTHBIH 3ampoc.
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[IporokonoMm moiepKUBAETCS BO3MOXKHOCTh YIAaKOBKM Tpaduka. [lakyrorcs TOJNBKO JaHHBIE
uHTepdeiica ympasienus <control interface command> u <control interface command result>. ®axt
NpUX0Jia YIaKOBAHHOTO 3alpoca WM OTBETa ONpPEeseTcsl OTPUIATeIbHBIM 3HAaUCHHEM pa3Mepa 3ampoca
<req_size> WM OTBeTa <rez_ size>.

Jlist ypaBiieHUs TapaMeTpaMy YITAKOBKY MOJIyJIeM TpenocTaBiiseTcs: hopma KoHpurypamuu (puc.1).

daiin Pepaktvposadve Bug [lMomowe

8 80000 = % 20 2

1mA B

Modynk: SelfSystem
- @ Demo station

(% Basbl naHHbIX Mapametpsl | Momows
{l2, besonacHocTb
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HTTP-peannaauma ) =
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|| CBop paHHbIX HWKHAA rpaHiLEa KOMIPEecoum: [8{] |$]
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B R
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Ffoman)

Puc.1. ®opma koHpUTypanmu mapamMeTpoB yIMaKOBKH.

Ha manHo# popmMe MOKHO yKa3aTh:
+ BpeMs )KM3HH CECCUU ayTeHTU(UKALINU;
+ ypOBEHb KOMIpeccuu mpoTokona B auanazoHe ot 0 mo 9 (0-oTkmroueHue Kommpeccuu, -1-
ONTUMAJIBHBIN 110 TIPOU3BOIUTEILHOCTH U KAYECTBY YPOBEHb KOMIIPECCHUH);
+  HIDKHUH TOPOT UCTIOJIb30BaHMSI KOMIIPECCHH; BEIKITFOUAET KOMIIPECCHIO MEJTKUX 3aIllPOCOB.

2. BHyTpeHHsIsI CTPYKTYypa UCXOASIEr0 MPOTOKO0JIA

BuyTpennsis ctpykTtypa (opmupyerca aepeBom XML 3anpocoB s3bika uHTepdelica yrnpaBlieHUs

OpenSCADA ¢ pe3epBUpOBaHUEM JOMOIHUTEIBHBIX CIYXKEOHBIX aTpHOyTOB MPOTOKOJIA B KOPHEBOM Tere:
+  rgDir — npu3HaK OTHpPaBKH COOOIICHHS, MUHYSI IPOLIEAYPY OTKPHITHs ceaHca (0-0TKpBIBAaTh CEaHc,
1-oTchIIaTh Cpasy);
« rqUser — 1nonp30BaTesb;
«  rqPass — napouib.
PesynpTaTom 3amnpoca Taxoke sBisercs aepeBo XML s3bika nntepdeiica ynpasnenus OpenSCADA.
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Moayab noacucreMmsl “CrenuajabHbie”
<FLibComplex1>

Mooynw:  FLibComplex1
Hwms: bubnuoteka pynkmuit coBmectumoct co SCADA Complex]1.

Tun: CoenuanabHbie

Hcmounux: spec_FLibComplex1.so

Bepcus: 1.0.5

Aemop: Poman CaBoueHko

[Ipenocrapnsier Oubnmorexky gpynkiuit coBmectumoctu co SCADA Complex1
¢bupmer HUIT “DIYA”.

Jluyensusa: GPL

Onucanue:

Crnemuansubiii Monynb FLibComplex] mnpenocraBnser B cucremy OpenSCADA cratuueckyro
oubmmorexy ¢ynkuuit comectumoctd co SCADA Complex] ¢upmer HUIT “DIYA”. Dt dyHKmmn
ucrnonp3oBaauch B SCADA cucteme Complex] B Buae anroOJOKOB JJis CO3JaHUS BHYTPHUCHCTEMHBIX
BBIUMCIICHM HAa OCHOBE BHPTyaJlbHOTO KOHTposuiepa. llpemocrtaBinenue OuOMMOTEKHM STHX (QYHKIHNA
MO3BOJISIET BBIMOJIHATH IEPEHOC BBIYUCIUTENBHBIX alrOPUTMOB U3 cucteMbl Complex1.

Hdns  angpecaun K QyHKUMSM ~ 3TOW  OMONMOTEKM  HEOOXOAMMO  HCHOJNb30BAaTh  IMYyTh:
<Special. FLibComplex1.*>, rne "*' — unentudukatop GpyHKIun B OUOIHOTEKE.

Huxe mpuBeneHo omucanue Kaxaod QpyHkuuu Oubnuotexku. (s Kakaoi (yHKIMHM TPOU3BOAMUIACH
OlIEHKa BPEMEHH HMCTOJHEHUs. V3MepeHne Nmpom3BOAMIOCH HAa CHCTEME CO CIEAYIONIMMHU TapaMeTpaMu:
Athlon 64 3000+ (ALTLinux 3.0(3206uT)) myTtéM 3amepa OOIIEr0o BpPEMEHHM HCHOJHEHUS (YHKIHHA TPH
Bb13oBe €€ 1000 pa3. Bribopka npon3Boauiiach Mo HAaMMEHbIIEMY 3HAUYEHUIO U3 TSTH BBIYMCICHUN. Bpems
3aKJTI0YAeTCs B YTIIOBBIE CKOOKH M U3MEPSETCS] B MUKPOCEKYHIaX.

1. Curnaa (alarm) <111>

Onucanue: YcTaHoBKa IIPpU3HAKa CUTHAJIM3alluU B CIIy4acC BbIXOAA 3HAYCHU nepeMeHHoﬁ 34 YKa3aHHYIO
rpaHuLy.
Dopmyna:
out = if(val>max || val<min) true;
else false;

2. Ycaosue '<' (cond_It) <239>

Onucanue: Onepanus BETBICHHS B COOTBETCTBUHU € 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. YcaosBue ' (cond_gt) <240>

Onucanue: Onepaiiysi BETBJICHUS B COOTBETCTBUU C YCIOBHEM ‘",
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: IlonHasa IMPOBECPKa yCJIOBUs, BKIIHOUAA 6OJ'ILI_I_IC, 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. duckpertnsbiii 010k (digitBlock) <252>

Onucanue: OyHKIUS COACPKUT aITOPUTM YIPABICHUs COOPKAMH JTUCKPETHBIX CUTHAJIOB JJIS 3aBHKEK
¥ HAcOCOB, cojaepkamux: npuszHaku “Open”, “Close” u xomanasl “Open”, “Close”, “Stop”. ®yHkuus
HOJJIEP)KUBAaET paboTy ¢ MMIYJIbCHBIMH KOMaHIaMH, T.€. MOXET CHMMATh CUTHAJI 4epe3 YyKa3aHHBIH
POMEKYTOK BPEMEHH.

Ilapamempuwi:
ID IMapamerp Tun  Pexum
cmdOpen Komanna «OtkpeiTh» Bool — Berxop

cmdClose Komanna «3akpeitey Bool  Berxon

cmdStop Komanna «Ctom» Bool |Brxon

stOpen Cotosinue «OTkpeiT»  Bool  Bxon

stClose  Cocrosinue «3akpbiT» Bool  Bxog

«Cmd Command hold time et Bxox

(s)

frq [Tepuon obcuéra (Mmc) Lensiit Bxoa

6. leaenue (div) <526>

Onucanue: IIpou3BoauT feneHre cOOPOK NepEMEHHBIX.

Dopmyna:
out = (inl 1*inl 2*inl 3*inl 4*inl 5 + in2 1*in2 2*in2 3*in2 4*in2 5 + in3) /
(in4d 1*in4 2*in4 3*ind4 4*in4 5 + inb5 1*in5 2*in5 3*in5 4*in5 5 + in6);

7. IxkcnoneHTa (exp) <476>

Onucanue: BpluncieHNe SKCIIOHEHTHI HaJl TPYNION NEPEMEHHBIX.
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*ind4 3*in4 4*ind4 5+in5) )

8. Pacxog (flow) <235>

Onucanue: BpluncieHnue pacxo/a rasa.
Dopmyna:
f = K1* ((K3+K4*x)"K2);

9. Utepatop (increment) <181>

Onucanue: VITepaluoHHOE BBIYUCIICHHE C YKa3aHHeM mpupaimieHus. Koagduiuent npupameHus s
pa3HbIX HAIPaBJICHUH pa3IMUHBIN.

Dopmyna:

out = if( inl > in2 ) in2 + in3*(inl-in2); else in2 - in4* (in2-inl);
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10. 3agepxkka (lag) <121>

Onucanue: 3anepxka n3MeHeHus nepeMeHHoi. [Ipaktudyecku 310 GuiIbTp 0€3 MPUBS3KH KO BpEMEHH.
Dopmyna:
y =y - Klag*(y - x);

11. IIpocroe ymHoxkenue(mult) <259>

Onucanue: 1IpocToe yMHOXKEHHE C JAECTIEHUEM.

Dopmyna:
out=(inlil*inli2*inli3*inli4*in175*in176)/(in271*in272*in273*in274);

12. YMHo:xenue+aeaenue(multDiv) <468>

Onucanue: Pa3BeTBICHHOE YMHOKXEHHEHIEICHUE.

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 ] peryasTop (pid) <745>

Onucanue: I1ponoplnoHanbHO-UHTET pATbHO-AU D PepeHnaNbHBINA PETYISATOP.

Ilapamempuwi:
ID IHapamerp Tun Pexum |Ilo ymosuanuio
var IlepemeHHas Bemectsen. Bxon 0
sp 3amanue BemecTBeH. Brixong |0
max Makc. nIKaibl BemecTBeH. Bxon 100
min MuH. mkasl BemectBeH. 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 BemectBeH. Bxon 1
Ti Tu (mc) enbrit Bxon 1000
Kd Kd BemectseH. Bxon 1
Td T (mc) Lenbrii Bxon 0
Tzd T 3aaep:kKu IPOU3BOAHOM (MC) emnbrit Bxon 0
Hup Bepxusis rpanuna Berxoaa (%) BemecTsen. Bxon 100
Hdwn  |Hwxuss rpanuna Beixona (%) BemectBeH. Bxon 0
Zi HeuysctButensHocTh (%) Bemectsen. Bxon 1
followSp |Cnenuth 3amanneM 3a IepeMeHHON B pydHOM. |Jlornueckmii Bxon 1
K1 Koa¢. Bxoma 1 BemecTsen. Bxon |0
inl Bxon 1 BemectseH. Bxon 0
K2 Koad. Bxoma 2 BemectBen. Bxon 0
in2 Bxoxn 2 BemectBen. Bxon 0
K3 Koa¢. Bxoma 3 BemiectseH. Bxon |0
in3 Bxon 3 Bemectsen. Bxon 0
K4 Koa¢. Bxona 4 Bemectsen. Bxon 0
in4 Bxon 4 BemecTsen. Bxox |0
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ID IHapamerp Tun Pexum |Ilo ymosuanuro

f frq Yacrora Beruncnenus (I'm) BemectBennslii | Bxog 1

Cmpykmypa.

Var max

min

L
- Error ] - - .
max J g i E Kp Tr T] +Z Hup ﬂ[}

Hedwr

+
£

min

14. Ctenenn (pow) <564>

Onucanue: Bo3Bsenenue B cTCIICHbD.

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: Bo100p OJTHOTO W3 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 CyMMHpPOBaHHE C YMHOKEHHEM.
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: CyMMHpPOBAHHE 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 ¢ ymHoxeHueM (sum_mult) <483>
Onucanue: CyMMHpPOBaHUE C YMHOXXEHUEM TPYIIIBI 3HAUECHUH.
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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Moayab noacucreMmsl “CrenuajabHbie”
<FLibMath>

Mooyn:  FLibMath
Hms: bubnmoreka cTaHAapTHBIX MATEMaTHYECKUX (DYHKITHA.

Tun: CoennaibHbie

Hcmounux: spec_FLibMath.so

Bepcus: 0.5.1

Aemop: Poman CaBoueHko

Onucanue: TlpenocraBiser OMOTUOTEKY CTAHAAPTHBIX MaTEMaTHYECKUX (QYHKIINH.
Jluyensus: GPL

Crneumanbubii - mMonyns  FLibMath  npenocraBnsier B cucremMy  OMONHMOTEKY — CTaHAAPTHBIX
MaTeMaTHYeCKuX ()yHKITHA.

Jis  angpecauu K QYHKIUSAM ~ 3TOH  OMOJNMOTEKHM  HEOOXOAWMMO  HWCHOJB30BaTh  IYTh:
<Special.FLibMath.*>. I'ne '*' uneatudukarop GyHkuun B OUOIMOTEKE.

1. ®yHknuu

B tabmume 1 mnpuBeneHo omnucanue Kaxaod ¢GyHkimu Oubmmorexu. s kaxaod QyHKIMM
MPOM3BOIMIIACH OIIEHKA BPEMEHH HCIIONHEHHs. V3MepeHne pon3BOIMIIOCh Ha CUCTEME CO CIEAYIONIMMHA
napamerpamu: Athlon 64 3000+ (ALTLinux 3.0(326wut)), myTéMm 3amepa OOIIEro BPEMEHH HCIIOJHEHUS
¢bynkuun, npu BezoBe €€ 1000 pas. BriOopka mpousBoaWiachk MO HAUMEHBIIEMY 3HAYEHUIO U3 TISTH
BBIYMCIICHUM.

Taoauua 1: Oyaxiun 6MOIMOTEKH CTAaHIAPTHBIX MATEMATUIECKUX (QYHKIUI

Id Hmsa Onucanue Bpems (Mkc)
abs Monaynb Mar. ¢pyHKuUs — MOJLyJIb OT YHUCIIA. 81
acos | ApPKKOCHHYC Mar. ¢pyHKIMS — apKKOCHHYC. 149
asin | ApKcHHYC Mart. pyHKIHS — apKCHUHYC. 140
atan | ApKTaHIreHC Mar. ¢pyHKIHUS — apKTaHTEHC. 109
ceil Oxkpyri. 1o GombIero Mar. ¢pyHKIUs — OKpYTIJIeHUs A0 OO0JIBIIero 1enoro. 96
cos Kocunyc Mar. ¢pyHKIMSI — KOCHHYC. 93
cosh Kocunyc runepOonuueckuii Mat. GyHKIIUS — KOCUHYC THIIEPOOTUYCCKUM. 121
exp OKCIIOHEHTa Mar. ¢pyHKIUs — SKCIIOHEHTA. 145
floor OKpyTJI. 10 MEHBIIIETO Mart. pyHKIHSA — OKPYTJIEHHS 10 MEHBIIETO 11es10ro 95
if  Vcnosue Ecnu ®yHkuus ycinoBue — «Ecmmy. 92
lg  Jecaruunslit torapupm Mart. QpyHKIUS — TeCATUUHBIN JIoTapudM. 168
In  Harypanbnslit morapudpm  Mart. GyHKIMS — HATYpaJIbHBIN JTorapum. 185
pow CremneHb Mar. ¢pyHKIMS — BO3BEJCHUE B CTEIICHb. 157
rand Ciyu. 4ucio Mar. ¢pyHKUHUS — FeHepaTop CIIydyaiHbIX YHCE. 147
sin  Cunyc Mar. ¢pyHKIUs — CHHYC. 127
sinh Cunyc runep6onnueckuit  Mart. QyHKIUS — CHHYC TUIIEPOOTUUECKHI. 199
sqrt KopeHb KBaipaTHbBIN Mar. pyHKIHS — KOpEeHb KBaAPATHBII. 94
tan Tanrenc Mar. ¢pyHKuuMs — TaHTeHC. 153
tanh Tanrenc runep6onuyeckuii Mat. (yHKIHSA — TAHT€HC TUIEPOOITNIESCKHN. 177
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Moayab nmoacucreMsl “CnenuajibHbie”
<FLibSYS>

Mooyns:  FLibSYS
Hwma: bubnuoreka ¢pynkuuii cucremtoro APIL.

Tun: CrenuaiabHbie

Hcemounuk: spec FLibSYS.so

Bepcus: 0.9.1

Aemop: Poman CaBouenko

[IpenocraBnser 6ubnmoTeky cucreMHoro API cpesbl moiap30BaTeIbLCKOTo
pOrpaMMHUPOBaHUSL.

Jluyensus: GPL

Onucanue:

Crnemmansubiii Moxyns FLibSYS mpenocraBnser B cuctemy OpenSCADA  craTthyueckyro
oubnuotexy pynkmuii st padbotsl ¢ cucremoit OpenSCADA, Ha ypoBHe e€ cuctemHoro API. Otu
(YHKLIMUM MOTYT HCIOJIb30BaThCsl B CpeAe IOJIb30BATEIBCKOTO IMPOrpPaMMHMPOBAHUS CHUCTEMBbI
OpenSCADA 17151 opranuzanyy HEOpAMHAPHBIX AJITOPUTMOB B3aUMOICHCTBUS.

Jdust  agpecauun K  GYHKIHAM OTOM  OMOIMOTEKHM HEOOXOAMMO HCIIONBb30BaTh IYTh:
<Special. FLibSYS.*>. I'ne '*' unenrndukatop GyHKIUN B OUOIHOTEKE.

Hwke npuBeneno omnmcanne Kaxaod QyHkimuun Oubnmoreku. [nsg kaxmod QyHKIUU
NPOM3BOJMIIACH OLIEHKAa BPEMEHH WCHOJHEHHUs. V3MepeHHe MNpPOU3BOAMIOCH Ha CHCTEME CO
cinenyromumu napamerpamu: Athlon 64 3000+ (ALTLinux 4.0(326ut)) myrém 3amepa oO1ero
BpeMeHU wucnoiHeHuss ¢(yHkuuu npu BbzoBe e 1000 pa3. Bwibopka mnpou3BoaMIaCh 10
HAMMEHBIIEMY 3HAYCHUIO W3 IIATH BBIYHMCICHUH C OKPYIJIEHHEM JI0 MEHBIIETo Ienoro. Bpems
3aKJTF0YAeTCs B YTIIOBBIE CKOOKH U U3MEPSETCS] B MUKPOCEKYHIaX.

1. OdmecucreMmublie QyHKIUN

1.1. BbI30B KOHCOJILHBIX KOMAH/I M YTWJINT onepauuoHHoi cucremsbl (sysCall)

Onucanue: OCyleCcTBISET BbI30Bbl KOHCOJBHBIX KOMaHJ OC. DyHKIMS OTKPBIBAET IIMPOKHUE
BO3MOXKHOCTH mosib3oBarento OpenSCADA myTéM BbI30Ba JIFOOBIX CUCTEMHBIX IIPOrpaMM, YTHIIUT
U CKpUNTOB, a TaKXe IMOJIYYEHHUS MOCPEICTBOM HUX JOCTYNA K OFPOMHOMY OOBEMY CHUCTEMHBIX
naHHbIX. Hampumep komanna “Is -1” BepHET neTanm3upoBaHHOE COACPKUMOE pabodel JTUPEKTOPHH.

Ilapamempeoi:

ID Hms Tun Pexum Ilo ymonryanuio

rez Pesynprar Ctpoka Bo3sspar

com Komanga Ctpoka Bxop




1.2. SQL 3anpoc (dbReqSQL)

Onucanue: @opmupoBanue SQL-3anpoca k B/I.

Ilapamempuwi:
ID Hmsa Tun Pesxxum  Ilo ymosruanuio
rez Pesymprar  OObexT(MaccuB) Bosspat
addr Anpec BJI  Crpoka Bxon
req SQL-3anpoc Ctpoka Bxon

1.3. ¥Y3ea XML (xmINode)

Onucanue: Co3nanue oobekra y3ma XML.

Ilapamempuwi:
ID Nms Tun Pexxum  Ilo ymosruanuio
rez  Pesymprar OO0BekT(XMLNodeObj) Bosspar
name Mms Crpoka Bxon

1.4. 3anpoc unrepdeiica ynpapaenusi (xmlCntrReq)

Onucanue: 3anpoc wuHTepdeiica ympaBieHuss K cucreMe nocpeactBoM XML. OObuHBIN 3ampoc
3anuchIBaeTCs B Bune <get path="/OPath/%2felem"/>. Ilpn yka3aHuu CTaHIIUU OCYIIECTBIISETCS 3aMPOC K
BHEILIHEW CTAHLIUHU.

Ilapamempuwi:
ID HNwma Tun Pe:xxum  Ilo ymosruanuio
rez Pesynbrar Ctpoka Bosspar
req 3ampoc O6bexT(XMLNodeObj) Beixon
stat Cranumst  Ctpoka Bxon

1.5. ApxuB 3nauennii (vArh)

Onucanue: Tlonydenue oobekta apxuba 3HadeHU (VArchObj) myTém moakIo4YeHus: K apXuBy IO €ro
azipecy.

Ilapamempuoi:
ID Hmsa Tun Pexum Ho
YMOJIYaHHIO
rez  Pesynbprar O06wexT(VArchObj) Bosspar
name Nwms, anpec x atpulyTty mapamerpa ¢ apXHUBOM Crpoxa Bxoxn
WJIN HETIOCPE/ICTBEHHO K apXMBY 3HAUEHU.
O0bexT VArchObj
OyHKIUU:
« begin( usec, archivator ) — lloaydyeHue BpeMeHHM Hayajla apXuBa IyTEM BO3BpaTa CEKyHA U

MUKPOCEKYHJ| <usec> JUisl apxuBaropa <archivator>.

« end( usec, archivator ) — IlonydyeHne BpeMeHU OKOHYAHUS apXuBa IMyTEM BO3BpaTa CEKYHI U
MUKPOCEKYH]] <usec> Il apxuBatopa <archivator>.

« period( usec, archivator ) — llony4eHne NEPUOIUIHOCTH apXHBa MyTEM BO3BpaTa CEKYHI U
MUKPOCEKYH]| <usec> JUIs apxuBaTtopa <archivator>.

. gel( sec, usec, upOrd, archivator ) — IlonyueHue 3Ha4eHUS U3 apXuUBa Ha BpeMs <sec>:<usec> C
NMpUBS3KOH K Bepxy <upOrd> wm s apxuBatopa <archivator>. PealbHOE BpeMs IMOITYYECHHOTO
3HA4YCHHUSA YCTAHABIIMBACTCS B <sec>:<usec>.
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« set(val, sec, usec ) — 3anuck 3HaueHUs <val> B Oydep apxuBa Ha BpeMsl <sec>:<usec>.

« copy( src, begSec, begUSec, endSec, endUSec, archivator ) — KonupoBaHHe 4aCTH UCXOHOTO
<src> apxuBa uiau ero Oydepa B Tekymmid HauuHas ¢ <begSec>:<begUSec> um 3akaHYMBas
<endSec>:<endUSec> nns apxuBatopa <archivator>.

- FFT( tm, size, archivator, tm_usec ) - Bemmomnusier paznoxkenue B psg Oypwe ¢ momompio FFT
anroputMa. Bo3Bparaercss MaccMB aMIUTUTYJl YacTOT JUIsl OKHA 3HAYeHWH M3 apXuBa C BPEeMEHEM
Havanma <tm>:<tm_usec> (CEKYHIBI:MHUKPOCEKYH]IbI), TJIyOMHOW B HCTOPHUIO apxwBa <size>
(cexynn) u y1s apxuBaropa <archivator>.

1.6. Bydep apxuBa 3nauyenuii (vArhBuf)

Onucanue: Tlomydenue oObekta Oydepa apxuBa 3HaueHuid (VArchObj) s BeIIOTHEHUS
MIPOMEKYTOUHBIX OTIepaIil HaJl KaJpaMy JaHHbBIX.

Ilapamempuoi:

ID ITapamerp Tun Pexum Ilo ymosryaHuio

rez Pesymprar O6bexT(VArchObj) Bosspar
Tun 3nauenuit apxusa (0-Boolean, 1-Integer, 4- .

' Real, 5-String) Hembrii Bxon 1

sz  MakcumanbHBIN pazMep Oydepa Hemnbrit Bxon 100

per IlepuoanunocTs Oydepa (B MUKPOCEKYHIAX ) ensrit Bxon 1000000

hgrd Pexum «KecTkas ceTka BpeMEeHN Jlornueckuii Bxon 0

hres Pexum «BLICOKOSO paspelieHus: BpeMeH! Tormueckuii Bxox 0
(MMKpPOCEKYH/IbI)

2. OyHKUMH 1J19 PadOThI C aACTPOHOMUYECKUM BPpeMeHeM

2.1. Ctpoka Bpemenn (tmFStr) <3047>

Onucanue: llpeoOpa3yer aOcoioTHOe BpeMs B CTpOKy HyxHOro ¢opmara. 3amuch ¢(opmara
cootBercTBYeT POSIX-pynkuun strftime.

Ilapamempuoi:
ID Ilapamertp Tun Pexxum Ilo ymosruanuio
val Ctpoxka nonHoii natel Ctpoka Bosspar
sec | CekyHbI Hensrit Bxox 0
form ®opmar Crpoka Bxoxn  %Y-%m-%d %H:%M:%S

2.2. Iloanas nara (tmDate) <973>

Onucanue: Bo3BpalaeT HOJHYIO IaTy B CEKyHJaX, MUHYTax, 4acaX U T.JI, UCXOHAsS U3 aOCOJIIOTHOTO
BPEMEHH B CeKyHJ1ax oT anoxu 1.1.1970.

Ilapamempuwi:
ID IMapamerp Tun  Pexum Ilo ymonyanurio
fullsec ITonnsie cekynnsr  Llenbrit Bxog 0
sec CexyHbI Henwiit Beixox 0
min  MuHYTBI Hensiit Beixog 0
hour Yacsl Henwiit Beixox |0
mday |JleHp Mecsina Henwiit Breixon |0
month Mecs Henwiii Beixon |0
year [Ton Henmerii Beixom 0
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ID ITapamerp Tun  Pexum Ilo ymoryanuro
wday |Jlenb Hemenu Hensiii Beixox 0
yday JleHb B rogy Henstit Beixog 0
isdst I?ayhght Saving Hemsrii Berxox 0
time

2.3. AGcomoTHoe BpeMms (tmTime) <220>

Onucanue: Bo3Bpamaet abcoaoTHOE BpeMsl B ceKyHaax OT 3moxu 1.1.1970 u MuKpoceKyHIax, eciiu
<usec> yCTaHOBJICH B HCOTpHULIATECIbHOC 3HAUYCHHUE.

Ilapamempuoi:
ID ITapamerp Tun  Pexum Ilo ymomuanuio
sec  CekyHabl Henstit Bosspar 0
usec Muxkpocekynasl Llensiii Beixox -1

2.4. KonBepTanusi BpeMeHH U3 CHMBOJILHOTO Mpe/ICTABJIEHUN BO BpeMsl B CEKYHAAX, OT
anoxu 1.1.1970 (tmStrPTime) <2600>

Onucanue: Bo3Bpamiaetr BpeMs B ceKyHaax ot 310xu 1.1.1970, ucxons u3 cTpoKOBOM 3alucHu BPEMEHHU,
B COOTBETCTBMM C yKa3aHHbIM Ima0ioHoM. Hampumep, mabinony "%Y-%m-%d %H:%M:%S"
cooTrBeTcTBYeT Bpems «2006—-08—-08 11:21:55». Omnucanue ¢dopmata mabioHa MOXKHO MOJYUUTh U3
nokymernTtanun Ha POSIX-¢dynkmumto “strptime”.

Ilapamempuoi:
ID ITapamerp Tun Pexum Ilo ymoiyanuio
sec | CexyHbI Henwrit Bosspat 0
stt  Crpoka naTsl Crpoka Bxon
form ®opmar 3anucu gatel Ctpoka Bxox — %Y-%m-%d %H:%M:%S

2.5. IlnanupoBanue Bpemenu B popmarte Cron (tmCron)

Onucanue: BosBpamaer BpeMsi CIUlaHupoBaHHOe B (opmare ctangapra Cron HaumHas OoT 0a30BOTO
BPEMEHH UJTU OT TEKYILIETo eciii 6a30Boe HE YKa3aHOo.

Ilapamempuoi:
ID Ilapamertp Tun Pexxum  Ilo ymosruanuio
res Pesynbrar Hensiit  Bosspar 0
stt  3amuch B cranaapte Cron Crtpoka Bxon R kK
base ba3oBoe Bpems Hensrit  Bxon 0
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3. ®DyHKIUHU padoThI ¢ COOOIIEHUAMH

3.1. 3anpoc coob6mennmii (messGet)

Onucanue: 3ampoc CUCTEMHBIX COOOIICHUH.

Ilapamempuwi:

ID Ilapamertp Tun Pesxxum  Ilo ymosruanuio
rez Pesynprar O6bext(MaccuB) Bosspar

btm Bpewms Hauana emnoe Bxon

etm Bpems koHna Lenoe Bxon

cat Kareropus coobmenust Ctpoka Bxon

lev YpoBenb coobmenust  Llenbrit Bxon

arch ApxuBatop Crpoxa Bxon

3.2. I'enepanusi cooduieHus (messPut)
Onucanue: ®opMHpPOBaAHUE CUCTEMHOTO COOOIICHMS.

Ilapamempuoi:

ID [Ilapametp Tun Pexxum Ilo ymoruanuio

cat Kareropus coobmenust Ctpoka Bxon

lev  VYposens coobmenuss lLlensrit Bxon

mess TekcT cooOrieHus Crpoka Bxon

4. ®yHkuuu padoThl C CTPOKAMU

4.1. IToayuyeHue pa3mepa cTpoku (strSize) <114>
Onucanue: Vicnons3yercs Uisl IOJIy4€HUS pa3Mepa.

Ilapamempuoi:

ID IHapamerp Tun Pexum Ilo ymoiyanuro

rez Pesynbrar Ilensiii Bosepar

str  Ctpoka Crpoka Bxox

4.2. ITosyyeHue 4yacTu cTpoku (strSubstr) <413>
Onucanue: I/ICHOJ'II)?;YCTCSI AJI TIOJTY4YCHUS 9aCTU CTPOKH.

Ilapamempuoi:

ID IIapamerp Tunm  Pexxum Ilo ymoryanuro

rez Pesynbrar Ctpoka Bo3sBpar
str | Ctpoka Ctpoka Bxopg
pos Ilo3uums Ilensrii Bxon 0

1
—_—

n KomuuectBo ILlenwiit Bxon
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4.3. BcraBka oaHoil cTpoku B aApyryio (strinsert) <1200>

Onucanue: Vicnonb3yercs sl BCTABKU OJJHOM CTPOKU B JPYTYIO.

Ilapamempuwi:
ID ITapamerp Tun Pexxum Ilo ymoruanuio
str Crpoka Crpoka Bsixon
pos Ilo3umms Hemsii Bxox 0
ins BcraBmsemas ctpoka Ctpoka Bxon

4.4. 3amena yactu cTpoku japyroii (strReplace) <531>

Onucanue: Vicnons3yercs Uil 3aMEHBI 4YaCTU CPOKHU APYTroil CTPOKOM.

Ilapamempuwi:
ID ITapamerp Tun Pesxxum Ilo ymosruanuio
stt  Ctpoka Crpoka Brixon
pos Ilo3nums Hemsii Bxox 0
n KomnuectBo Hensrit Bxox -1
repl 3amenstomas ctpoka Ctpoka Bxon

4.5. Pa306op cTpoku no pazaeaurento (strParse) <537>

Onucanue: Vicnonb3yeTcst B pa300pe CTPOKH MO0 pa3IeIUTEIo.

Ilapamempuwi:
ID IMTapamerp Tun Pexum Ilo ymosyanuio
rez Pesynerar  Crtpoka Bosspar
str Ctpoka Crpoka Bxon
lev ' Yposenb Hensiit Bxox
sep Pasmenutens Crtpoka Bxon "
off Cmemenune Ilensrii Brixon

4.6. Pa3oop nytu (strParsePath) <300>

Onucanue: Victionb3yeTcs B pa30ope IyTu Ha JICMEHTBI.

Ilapamempuoi:

ID

ITapamerp

Tun

Pexum Ilo ymosuanuio

1€z

PesynbTar

Crpoxka

Bosspar

path

[IyTe

Crpoka

Bxon

lev

YpoBeHb

enwrit

Bxon

off

CwMmerenme

Lenbrii

Brixon
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4.7. I1yTb B cTpOKY ¢ pazaeiurtesieM (strPath2Sep)
Onucanue: Vicnonb3yeTtcs 1jist mpeoOpa30BaHUs MyTH B CTPOKY C Pa3/ICTUTEIICM.

Ilapamempuwi:

ID Ilapamerp Tun Pexxum  Ilo ymosruanuio

rez Pesynmprar  Ctpoka Bosspar

src Hcrounuk Crpoka Bxon

nn

sep Pasmenutens Crtpoka Bxon

4.8. KogupoBanue ctpoku B HTML (strEnc2HTML)

Onucanue: Vicnonb3yeTtcst st KOQUPOBAHUS CTPOKH JIJIsl UCIIOJIb30BaHus B ucxoannke HTML.

Ilapamempuwi:

ID ITapamerp Tumn Pexxum  Ilo ymosruanuio

rez Pesynbrar Crtpoka Bo3sspar

src Ucrtounuk Ctpoka Bxon

4.9. KoaupoBanue TekcTa B OuHapubiii Buja (strEnc2Bin)
Onucanue: Victione3yercs Ui KOIMPOBaHUS TEKCTa B OMHapHBI BUJ, U3 popmaTta <00 A0 FA DE>.

Ilapamempuwi:

ID ITapamerp Tumn Pesxxum  Ilo ymosruanuio

rez Pesynbrar Crtpoka Bo3sspar

src Ucrounuk Ctpoka Bxon

4.10. [TekoaqupoBaHnue TekcTa u3 omHapHoro Buaa (strDec4Bin)
Onucanue: Vicione3yetcs Ui AE€KOAUPOBAaHUS TeKcTa U3 OuHapHoro Buja B opmat <00 A0 FA DE>.

Ilapamempuwi:

ID ITapamerp Tumn Pesxxum  Ilo ymosruanuio

rez Pesynbrar Ctpoka Bo3sspar

src Ucrounuk Ctpoka Bxon

4.11. IIpeoOpa3oBaHue BellleCTBEHHOI0 B CTPOKY (real2str)

Onucanue: Victions3yertcs 11 peoOpa3oBaHMsI BEIECTBEHHOTO B CTPOKY.

Ilapamempuoi:
ID Hmsna Tun Pexum Ilo ymoinyanuro
rez Pesynbrar Crpoka Bo3sspar
val 3nauenne BemecrBennoe Bxon
prc Tounocts Ilemoe Bxon 4
tp Tun Crpoka Bxon  “f”
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4.12. IIpeoGpa3oBanue 11€J10r0 B CTPOKY (int2str)

Onucanue: Vicnons3yercs 1uisi IpeoOpa3oBaHUs LIEJIOTO B CTPOKY.

Ilapamempuwi:
ID Hma Tun Pesxum  Ilo ymosruanuio
rez Pesynbrar Crpoka Bo3zspar
val 3HaueHwue enmoe Bxox
base baza, nognepxuBatorcs: 8, 10, 16 Ilenoe Bxon 10

4.13. IIpeoOpa3oBanue cTPOKH B BemecTBeHHOe (str2real)
Onucanue: Vicnons3yercs JUisi MpeoOpa30oBaHMs CTPOKH B BEIIECTBEHHOE.

Ilapamempuwi:

ID HUmsa Tun Pexxum Ilo ymosruanuio

rez Pesynbrar BemecrBennoe Bosspar

val 3nauenue Ctpoka Bxon

4.14. IIpeodpa3oBanue cTpoKH B 1eJioe (str2int)
Onucanue: Vicnons3yeTtcs Uil MpeoOpa3oBaHUs CTPOKH B LIETIOC.

Ilapamempuwi:

ID HUmsa Tun Pesxxum Ilo ymosruanuio

rez Pesynbrar Ilenoe Bosspar

val 3nauenne Ctpoka Bxoxg

5. ®yHKIUHU padoThI ¢ BeeCTBEHHbIM

5.1. Pa3nenenue float na ciosa (floatSplitWord) <56>

Onucanue: Paznenenue float (4 6aiiToB) Ha cioBa (2 Gaiita).

Ilapamempuwi:
ID IIapamerp Tun Pexum Ilo ymosryanuro
val Bnauenne |BemectBennoe |Bxon
wl Cnoso 1 Lenprit Breixon
w2 Cnoso 2 enwrit Brixon

5.2. Oobenunenne float uz cion (floatMergeWord) <70>

Onucanue: O6wenuaenue float (4 6aiiTo) u3 cioB (2 Oaiira).

Ilapamempuoi:
ID ITapamerp Tun Pexum Ilo ymonryanuio
rez PesynbraT BemecrBenHoe Bozspar
wl |Cnogo 1 enwrit Bxon
w2 CnoBo 2 Ienwrit Bxon
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Moayab noacucreMmsl “CrenuajabHbie”
<SystemTests>

Mooynv:  SystemTests
Hwma: Tectol cuctembl OpenSCADA.

Tun: CoennaibHbie

Hcmounuk: spec_SystemTests.so

Bepcus: 1.3.7

Aemop: Poman CaBoueHko

Onucanue: TlpenocrapnseT rpymniy TecToB cucteMbl OpenSCADA.
Jluyensus: GPL

Crenmanbubiii Moaynb SystemTests comep uUT HaOOp TECTOB, MPEAHA3HAUEHHBIX ISl TECTHUPOBAHUS
pasnnuHbIX nojcucteM U y3ioB cucteMbl OpenSCADA. TecThl 3amyckaroTcs ¢ yKa3aHHBIM IEPHOIOM.
Kondurypamnus TecToB mpoU3BOAUTCS IOCPEACTBOM KoH(purypannonnoro daiina cucremsr OpenSCADA.

Kondurypannonnsie moyiss TECTOB IOMENIAIOTCS B cekmuio Moayns SystemTests mopcucTemsl
«Cneunanbueie». @opmar KoHPHUrypanroHHbIX nojeit: <prm id="Test Id" on="1" per="10" />

rue:
+ id — uaeHTUPHUKATOD TECTA;
+ on — npu3Hak “TecT BKIIOYEH”;
*  per — epuo/J] MOBTOPEHUs TecTa (CeKyHN).

Kpome ocHOBHBIX aTpuOyTOB, KaXKIbIH TECT MOXKET HMETh HECKOJIBKO COOCTBEHHBIX aTpHOyTOB.
Tekymas Bepcusi colepxut ciaeayrommii Habop TectoB: PARAM, XML, MESS, SOAttDet, Val, BD,
TrOut, Func, SysContrLang, ValBuf, Archive u Base64Code.

1. PARAM

Tect napamerpa koHTpoiuiepa moacucteMbl “DAQ”. BoruntbiBaeT aTpuOyThl U KOH(PUTypalMOHHbBIE
oJIs napameTpa. <prm id="PARAM" on="1" per="15"
name=""OperationSystem.AutoDA.CPULoad" />

ATpuOYTHI:
name — UMs TapameTpa.

2. XML

Tect XML-mapcepa. [lapcut u orobpaxkaer CTpykTypy ykazanHoro (aiina. <prm id="XML" on="1"
per="5" file=""/etc/oscada.xml" />

ATpuOYTHI:
file — ums BxoniHOTO (haiina.

3. MESS

Tect apxuBa cooOmenuil. [lepuoanuecky BHIYUTHIBAET HOBbIE COOOIICHUS U3 apXHBa, JUIsl YKA3aHHOTO
apxuBaropa. <prm id="MESS" on="1" per="10" arhtor=""StatErrors.BaseArh' categ=""'/>

ATpuOyTHI:
arhtor — UMsi TECTUPYEMOT'O apXUBa;
categ — abJI0H KaTETOPHH 3alpaliiBaeMbIX COOOLICHUH.
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4. SOAttDet

Tect Ha HO,Z[KJIIO‘-ICHI/IC/OTKHIO‘{CHI/IC MOOYJIA. C YKa3aHHbIM IIEPHUOAOM BBIIIOJHACTCSA MOAKIHOUYCHUC U

OTKJIIOUCHUE BBIOpAHOTO MOYJISI. <prm id="SOAttDet" on="1" per="30"
name=""/usr/lib/oscada/bd_DBF.so" full="1"/>
ATpHUOYTSHI:

name — AMs MOJTYJISL;
full — mpU3HAK TOHOTO, C 3aITyCKOM, MOJKIIFOUEHUSI.

5. Val

Tect arpubyra mapamerpa. BBINONHIET NMEPUOAMYECKHI OMPOC TMOCIEIHEr0 3HAYCHUS YKa3aHHOTO
atpubyTa, a TaKXke OMNpPOC apxXMBa Ha YyKa3zaHHyH IyomHy. <prm id="Val" on="1" per="1"
name=""0OperationSystem.AutoDA.CPULoad.load" arch_len="10" arch_per="1000000">

ATpuOYTHI:
name — uMs aTpuOyTa;
arch_len — KOJIMYECTBO OIpAIlIMBAEMbIX B apXMBE 3HAYEHUII;
arch_per — nepHMOAUYHOCTb ONPOCA 3HAYEHUI U3 apXuBa.

6. BD

[Tonnsriit Tect b/1. BeimoaHser:
- cozganue/oTkpeiTe bJI;
*  CO3/IaHWE/OTKPBITHE TaOJIHUIIBI;
+ CO3/IaHHE MHO>KECTBa MOJEH(CTPOK) MPEeAONPEAEIEHHON CTPYKTYPHI;
+  MoauduKalMs MHOXKECTBA MOJIEH;
+ TIOJyYEHHUE W TPOBEpKa 3HAYCHUH MHOKECTBA TOJICH;
« MPOBEPKA CIKCKA MOJIEH;
*  yIaJEeHUe MoJIeH;
« 3aKpbITHE/yAaleHUE TaOIHIIb;
- 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 cietmmduarom mis tuna b1 dopmare);
table — TabnuIa;
Size — KOJIMUYECTBO CO3/1aBa€MbIX 3arucel B TaOIuIle.

7. TrOut

Tect wucxomsmiero TpaHCIOPTAa. BBIMOMHSIET TECTUPOBAHME MCXOMAAIIETO TPAHCIOPTA IYTEM
OTIpaBJIEHUs 3allpoca K yKa3aHHOMY BxojsmieMmy TpaHcnopry. <prm id="TrOut" on="0" per="10"
addr="UDP:127.0.0.1:daytime" type="Sockets'" req=""time" />

ATpuOyTHI:
addr — anpec BXOJSIIET0 TPAHCIIOPTA;
fype — TUI UCXOJISIIETO TPAHCIIOPTA;
req — 3ampoc.

8. Func

Tectel 00bexkTHONU Mozenu cucteMbl OpenSCADA. BrinonHser rpynny Crnendaln3upoBaHHBIX TECTOB
10 METOJIMKAM OTKPBITOTO U 3aKpbITOro suuka. <prm id="Func" on="0" per="10"/>
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9. SysContrLang

Tect s13pika uHTEpdeEiica ynpaBineHus cucteMoi. [Ipou3BOIUT 3ampoc 3JIEMEHTOB SI3bIKa MOCPEACTBOM
nosiHoro myTH. [lodHbli myTh K 31eMeHTy s3bika uMeeT Buf </Archive/%2fbd%2fm_ per>. [lonublil myTh
COCTOMT U3 JIBYX BIIOKeHHBIX myTeid. [lepsoiit </d_Archive/> 3To myTh K y3my AepeBa KOHTpoisi. Bropoit
</bd/m_per> 3T0 myTh K KOHKpETHOMY 3JjieMeHTy y3na. <prm id="SysContrLang" on="1" per="10"
path="'/Archive/BaseArh/mess_StatErrors/%2fprm%2fst'"/>

ATpuOyTHI:
path — yTh K DIEMEHTY.

10. ValBuf

13 TectoB Bcex acmekToB Oydepa 3HaueHuil (mojacuctema «Apxusb»). <prm id="ValBuf" on="0"
per="5"/>

11. Archive

7(8) TecTtoB  apxwBaTopa 3HAUYEHMH HA  TPOBEPKY  KOPPEKTHOCTH  (DYHKIMOHHPOBAHHS
MOCJICIOBATEILHOTO MeXaHn3Mma ynakoBku. <prm id="Archive" on="0" per="30" arch="testl"
period="1000000"/>

ATpHuOYTHI:
arch — apXvB 3HaYEHUII;
period — NepUOJNYHOCTh 3HAYCHUH B MUJIUCEKYHIAX.

12. Base64Code

TectupoBaHue aaropuTMa KOJIMpOBaHUA/IeKoAupoBaHus 1o Mime Base64 wmertony. <prm
id=""Base64Code" on="0" per="10"/>
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Moayab noacucremsl “Iloab3oBaresibCcKue
uHrepdencor” <QTStarter>

Mooynv:  QTStarter

Hwma: QT GUI nmyckarenp

Tun: [Tonp3oBarenbckue HHTEPEHCH
HUcemounux: ui_QTStarter.so

Bepcus: 1.5.3

Aemop: Poman CaBoueHko

[MpenocraBnser QT GUI myckarens. QT-myckaTenb sSBASETCS €UHCTBEHHBIM U
o0s3aTenbHBIM KoMTIOHeHTOM Jutsl Bcex GUI momynel ocHoBaHHBIX Ha 6uOimoteke QT.

Jluyensusa: GPL

Onucanue:

BBenenue

Monayns <QTStarter> mnpegocraBiser B cucreMy OpenSCADA myckarens QT GUI momyneit.
Otpenpubiii Momyns ana 3amycka QT GUI moaynelt monamoOwics Mo TpUYUHE HEOOXOAMMOCTH
OpraHU3alMi OJHOIMIOTOYHOI'O HWCIIOJIHEHHSI BCEX KOMIIOHEHTOB M LEHTPAIM30BAHHON HHHUIMAIM3AIUN
riiapHoro oowsekra QT-6mbmuorexku — QApplication.

Jus 3anmycka QT GUI monynei ucrons3yercss paciiupeHHbIH uHTEepdeiic BpI30Ba (GYHKIUNA MOIYJICH.
Jannblit uHTEpdEiic moapazymMeBaeT HKCIOPTUPOBaHNE PYHKIMNA BHEIIHUMHU MOIyasMu. B Hamiem ciydae
QT GUI moaynu 10IKHBI SKCTIOPTUPOBATD CIIEAYIOLINE (DYHKIMU:

« Qlconicon(); — Ilepenaét 0ObEKT UKOHKH BbI3bIBAEMOT'0 MOIYJISI.

« OMainWindow *openWindow(), — Co3na€r o0bekT rimaBHoro okHa ganHoro QT GUI moxyns u
nepenaér ero nmyckareno. Moxer Bo3zpamare NULL B citydyae HEBO3MOXKHOCTU CO3/1aHUSI HOBOTO
OKHa.

Jns unentudukanmu QT GUI momynp momkeH ompeaensTb UHPOPMALMOHHBIA 3JIEMEHT MOIYIIS
«SubType" kak “QT”. Mcxons u3 atoro npusHaka, «Ctaprep» ¢ HUM paboTaer.

[Tocne monyuenuss oObekTa TMaBHOrO okHa «Ctaprep» M00aBIsSeT CBOIO MaHENb YNPaBICHUS U MyHKT
MEHIO B 3TO OKHO U 3amyckaer ero. Ilanens ymnpasinenust Ctaprepa COAEPKUT MKOHKH JJIsl BBI30BA BCEX
noctynHbix QT GUI momyneit. st uckimoueHus A00aBlICHUs TAHENW YIPABJICHHS WM IyHKTa MEHIO
MOJIyJlb, COJEpKaIlMii OKHO MOKeT ykaszaTh cBoicTBa "QTStarterToolDis" mmm "QTStarterMenuDis"
COOTBETCTBEHHO.

Jna  ykazanus QT GUI wmonynei, 3amyckaeMmblX IpU  CTapTe, MOAYJb CTapTeEpa COAEPIKUT
KoH(purypammnonaoe mnone StartMod. B nmaHHOM mone 3ammchIBalOTCS HACHTU(PHUKATOPHI 3aITyCKaeMbIX
moxyiei yepes ';'. Kondurypanuonnoe none StartMod MokHO omucaTh B KOHPUTYparlmoHHOM daiiie, a
Tak)kKe B cucteMHol Tabnuie b/ yepe3 nuanor koHGUTypariuu MOy,

B cnyuae 3akpeiTusi okoH Bcex QT GUI monynei «Craprep» co30a€T CBOE qUaIOrOBOE€ OKHO, KOTOPOE
npeziaraet BoiOpate noctynusie QT GUI momynu wmm 3aBepunth paboty cuctembl OpenSCADA. Bun
JIMAJIOTOBOT0 OKHA MPHUBEAEH Ha puc.l.

] QT-nyckaTenk cMcTeMBI OpensSCADZ

[pfg PaGounii nons3oBaTensCckuil MHTepdeiic {QT];]

[ = CuctemHblid KoHdurypaTop (QT) l

[ [©] BeiiaTk 3 nporpammei l

Puc.1. InanoroBoe okHo «CtapTepay.
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Moayab noacucremsl “Iloab3oBaresibCcKue
unrepPeiicor” <QTClg>

Mooyn:  QTCfg
Unms: Cucremnubiii koHpuryparop (QT)

Tun: [Tonp3oBarenbckre HHTEPHEHCH
HUcemounux: ui_QTCfg.so
Bepcus: 1.8.2

Aemop: Poman CaBoueHko

Onucanue: TlpenocraBnser ocHoBanHBIN Ha QT xonpuryparop cucremsr OpenSCADA.
Jluyensus: GPL

Monyne <QTCfg> npenocrasmisier koHpurypatop cucreMbl OpenSCADA. Kondurypatop peannsoBan
Ha OCHOBE MHoOromiaargopMeHHONH OHOIMOTEKH Trpaduueckoro moibp3oBaTenabckoro untepgeiica (GUI)
¢dupmsl TrollTech — QT <http://www.trolltech.com/qt/>.

B ocHoBe Monyns nexuT s3blk uHTepdeiica ynpasineHus cucremoid OpenSCADA, a 3Hauur
MIPEIOCTABIISICTCS eANHBIN nHTEepdelic koHpurypamuu. OOHOBIEHUE MOTYJISI MOXKET MOTPEOOBATHCS TOJIBKO
B CclTyyae OOHOBIICHUS CTICIM(UKAIINH sI3bIKa HHTEpderica yIpaBIeHHS.

Paccmotpum pabouee okHO KOHPUTYpaTopa Ha puc. 1.

-
©ain  PepakTvpoBadwe  Bup  MNomows QTStarteo

830008z k200 2

n
s Basa daHHBIX: CB}Qaaoeme Euﬁnuome;r@
= e Jemo cTaHuma

El- 55 Basbl aaHHLL
% BASQL
% B DBF — CocToAHWE B

Basa paHHBIX Tabnug!

|

i@/ Bl FireBird
BrnodeH:
=@ BA MysaL vl
CBY: basobble GWE JocTynHele Tabnuus:
CBY: TecTbl WVCALibs
OcHosHaAa B, WCAPrs
arch pri_tmplS0
CBY: AMKC pri_tmplSC_incl
BHMENMoTERK hyHEL pri_tmplsS0_io
Mopene ATMKC pri_tmpls0_ses
{i, BesonacHocTs pri_tmpISO_uio
i1 TparcnopThl wib_Main
o TPEHCMOPTHEIE NPOTOK x:g—m::z—:zd
J CBop panHenx wlb:Main:mime
| Apxuebl willa_Main_uio -
L4 Cregpanstee wih_doc —
@I Mone30BaTENLCKHE KH soalls_rlon_imal
& ¥YNpaeneHue Mogynam [SErpyaMTb CHCTEMY W3 3Tol B &
Loop
Loop SSL — Kerdmrypaua
L PLXB IO yecaBase
Hmsa: [CBF: EBasoeble BUENHMOTERK ]
: | [III] OnucaHme: E
[ m | P Ta
(4] ol

Puc.1. PaGouee okHO KOHpUTYpaTOpa
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Pabouee 0kHO KOHPUTYpaTOpa COCTOUT U3 CIAEAYIOLIUX YACTEH:
+ 1 —MeHI0 — COIEpKHUT BhIMAIA0IIEe MEHIO KOH(HUTypaTopa.

.2
. 3
. 4
.5

o

[e]

— IlaHenb UHCTPYMEHTOB — COJIEP’KUT KHOMKHU OBICTPOTO YIIPABJICHHUS.
— HaBurarop — npegHasHaudeH Ui NpsAMOW HaBUTaLMHU 110 AEPEBY YIPABIICHHUS.

3.1 —Ilosie BBOJA TEKCTA 71 IOMCKA JIEMEHTA B TEKYIIEH BETBU J1€PEBA.

— Ctpoka craTyca — 0TOOpakeHHe COCTOSIHUIN KOHpUTyparTopa.

4.1 — NuaukaTop/BeIOOP TOIB30BATENSI — OTOOpaXKaeT TEKYIIEro moib3oBatelns. [1o qBoitHOMY
KJIUKY OTKpPBIBA€TCS TUAJIOr BbhIOOpa Mosb3oBaTens. A TakkKe HWHIUKATOp (akTa BHECEHUS
W3MEHEHUH B KOHPUTYPALIHIO.

— Pabouee noste. Ilogeneno Ha yacTtu:

5.1 — Imst y31a — COJCPKHUT UMl TEKYILETO y37Ia.

5.2 — TabGynsarop pabouux obnacteit — B TaOYISITOP MOMEIIAFOTCSI KOPHEBBIC CTPAHMIIBI (00JIaCTH
yhnpasieHusi) y3na. OOnacTé  ympaBieHHs CIEAYIOIIMX YPOBHEW MOMEMNIAOTCS  Ha
UH(POPMALIMOHHBIC TTAHEIIH.

MeHro KOHpUTYypaTOpa CONEPIKUT CIETYIONIUE TyHKTHI:

@aiin — rpynna oOIMX KOMaHI;
«  3aepyzums u3 B/] — BBINONHAET 3arpy3Ky BHIOPAHHOTO OOBEKTA MM BETBU OOBEKTOB M3
B/.
«  Coxpanums 6 5J/] — BBINIONHAET COXpaHEHNUE BHIOPAHHOTO OOBEKTa WIIM BETBH OOBEKTOB
B BJI.
*  3axpvimb — 3aKpbITh OKHO KOH(PUTypaTOpa.
+  Bwixoo — 3aBepuienne padbotsl cuctembl OpenSCADA.
Peoaxmuposanue — xoMaHAbl peAAKTUPOBAHUS:
«  Jlobasums — 100aBUTH HOBBIN OOBEKT B KOHTEHHE.
«  Yoanume — ynanutb BbIOpaHHBIA OOBEKT.
«  Konuposamu s1emenm — KONUPOBaHUE BHIOPAHHOTO OOBEKTA.
Buwipezams sn1emenm — BbIpe3aHHe BHIOPAHHOTO 00BeKTa. VICXOMHBINH O0BEKT ynansercs
110CJI€ BCTABKH.
«  Bcmasumw s1emenm — BCTaBKa CKOIMPOBAHHOTO MJTM BBIPE3aHHOTO 3JIEMEHTA.
Buo — KxoMaH/Ibl HABUTALIMH U YIIPABIICHUS BUJIOM:
+  Beepx — MOAHATHCS BBEPX 110 JIEPEBY.
« Ilpeovioyujas — OTKPBITh NPEABIAYIIYIO OTKPBIBAEMYIO CTPAHHULLY.
«  Cneoyrowas — OTKPBITh CIEAYIOIYIO OTKPBIBAEMYIO CTPAHHUILY.
«  O6HOBUMb — OOHOBUTH COJIEPIKUMOE TEKYIIEH CTPAHHIIBI.

- 3anycmums — 3allyCTUTh NEPUOAMYECKOE OOHOBJIEHHE COJEPKUMOTO TEKYyIIeH
CTPaHMIIBI C UHTEPBAJIOM OJIHA CEKYH/a.
« Ocmanoéums — OCTAaHOBUTH IEPUOJUYECKOE OOHOBJIEHHE COAEPHKUMOIO TEKYIIEeH

CTpaHUIIbl C UHTEPBAJIOM OJIHA CEKYH/IA.
Ilomows — KOMaH/1bl BBI30BA TOMOIIH:
« Ilpo — wndopmarus o moayie u cucreMe OpenSCADA.
« IlIpo Ot — undopmarnus o Oubmuoreke Qt.
« Ymo smo — xomaHa 3ampoca HHPpopMaIuu 0 JIEMEHTax HTepderica.

ITanens HHCTPYMCHTOB COACPKUT CIICAYIOIINEC KHOIIKA 6BICTpOFO YIIpaBJICHUA (CJ'IeBa Ha npaBo):

3aepyzumo u3 b/] — BHITIOTHSICT 3arpy3Ky BHIOPAHHOTO OOBEKTA HITH BETBU 00BEKTOB U3 B/I.
Coxpanums ¢ 5/] — BBITIONTHIET COXpaHEHUE BEIOPAHHOTO 00bEKTa WM BETBU 00HeKTOB B b/I.
Beepx — noaHATHCS BBEPX 1O JIEPEBY.

1Ipeovioywas — OTKPBITH MPEIBIIYIYI0 OTKPBIBAEMYIO CTPAHHUILY.

Cneoyrouwas — OTKPBITh CIEIYIONLYIO OTKPHIBAEMYIO CTPAHHILY.

Jlobasumb — n006aBUTH HOBBIN OOBEKT B KOHTECHHED.

Yoanums — ynanuth BIOpaHHBII OOBEKT.

Konuposamyo snemenm — xonmpoBaHue BBIOPAaHHOTO OOBEKTA.

Buvipezamv 21emenm — BbIpe3anue BbIOpaHHOTO 00bekTa. MCXOMHBIM 00BEKT yaansercs: mocie

BCTaBKHU.

Bcmasumu snemenm — BCTaBKa CKOIMUPOBAHHOTO WJIU BBIPE3AHHOTO JIEMEHTA.
O6H08UmMb — OOHOBHUTH COJACPKHUMOE TEKYILEH CTPaHHUIIBL.
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«  3anycmums — 3amyCTHTh NEPUOIMYECKOE OOHOBJIEHHE COAEPKUMOTO TEKYIIEH CTpaHMIBI C
MHTEPBAJIOM OJ/IHA CEKYH/Ia.

«  Ocmanoumb — OCTAaHOBUTH MEPHOANIECKOE OOHOBIEHHE COACPIKUMOTO TEKyIIeH CTPaHHUIIBI C
MHTEPBAJIOM O/IHA CEKYH/Ia.

- Kuomku BeI30Ba Moysieil rpadudeckux naTepdeiicoB Ha oubdmmorexe QT

B nepeBe HaBUTaIMK MOAIEPKUBAETCS KOHTEKCTHOE MEHIO CIIEIYIOIIETO COACPKAHMUS:
+  3aepyzums u3z b/ — BBITIOJIHSACT 3arpy3Ky BEIOpAaHHOTO 00BEKTA WM BETBH 00BEKTOB U3 b/l
«  Coxpanumbv ¢ bB/] — BBITIOJIHAET COXpaHEHHUE BHIOPAHHOTO O0OBEKTA UK BETBH 00HEKTOB B B/I.
«  Jlobasums — n00aBUTH HOBBII OOBEKT B KOHTEHHED.
«  Yoanume — ynanutb BHIOpaHHBIA OOBEKT.
+  Konuposams 31emenm — KOMUPOBAHKUE BHIOPAHHOTO OOBEKTA.
Buipezamv 2nemenm — BbIpe3aHne BHIOpaHHOTO 00BeKTa. MICXOIHBIN 0OBEKT yHanseTcs mocie
BCTaBKH.
«  Bcmasumb 21emenm — BCTaBKa CKOIMMPOBAHHOTO MIJIM BBIPE3aHHOIO AJIEMEHTA.
«  ObHOBUmMb d1eMeHmbl Oepesa — BBITIOIHAET OOHOBJICHUS COJIEP)KUMOT0 JiepeBa HaBUTaALINH.

DJeMeHThl YIpaBJICHUS JeNsITca Ha 0a30Bble, KOMaHMbBI, CIHUCKH, TaOMUIBI U H300paxkeHus. Bce
AJIIEMEHTHl OTOOpPaXKalOTCS B IOCJIEIO0BATENLHOCTH, CTPOTO COOTBETCTBYIOUIEH MX pAacHOJIOKEHHUIO B
OTHMCaHUU s3bIKa HHTep(delica yrnpaBiIeHHUs.
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1. Kondurypanus

Ui HacTpoMKM COOCTBEHHOTO TOBEACHUS B HEOUYEBMIHBIX CHTYaLUAX MOIYJIEM MpPeAOCTaBISETCS
BO3MOXXHOCTh HACTPOWKH OTJACIBHBIX MapaMeTpoB mocpeacTBoM uHTepdetica ynpasieaus OpenSCADA
(puc. 2). TakoBbIMU TapaMeTpPaMH SIBIISIOTCSL:

+ HauanbHbIii yTh KOHPHUTYpaTOpa — TMO3BOJIIET ONMPEICTUTh, KAKyI0 CTPAHHILy OTKPBIBATh MPH
3anycke KoHGUryparopa.

« HauanbHblii moB30BaTeNb KOH(UTypaTopa — YKas3bIBaeT, OT MMEHHM KaKOro MOJb30BATEI
OTKpPBIBaTh KOHPUTYpaTOp 0€3 3ampoca mapodis.

+ Ccpuka Ha cTpaHully KoHpurypauuu nepedns BHemHUX OpenSCADA craHumii, ucnonb3yemas
JUTSL TIPEIOCTABIICHUST BOBMOYKHOCTH YAAJIEHHOW KOH(UTYpAITHH.

~+ 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 koHpUrypauun caMmoro KoHgpuryparopa.
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2. BazoBble 3j1eMeHThI

B uncno 6a30BbIX AJIEMEHTOB BXOMAST: MH(DOPMAIIMOHHBIC AJIEMEHTHI, TIOJISl BBOJA 3HAUEHUH, dJIEMEHTHI
BbIOOpa U3 crnmcKa, (haru. B cirydae OTCYTCTBHSI HMEHU dJIeMEHTa 0A30BbIM 3JIEMEHT MPUCOSAMHSIETCS K

npeapayieMy 0azoBoMy 3ieMeHTy. [Ipumep rpymmbl 0a30BBIX 3JEMEHTOB € MPUCOEIUHEHUEM NPUBEAEH
Ha puc.3.

-+ QT OpenSCADA kKoHgurypaTop: [LeMo cTaHU WA == >

Dain  PepakTupoeaHie  Bug  Momows  QTStarter
= =% 4L 200 28
88000 ==xx L&l 2
Enok: KM101_2
Ik -
LLIntos METOYHMKEOE LEHHBIX
MoclBus —| [P [ 10 | Conw
DCOM KnueHT [3
SHMP knueHT —Moka3ats
BNoYHBIA B BIHMCTMTE D CKpbITbie: | |
ObwecTaHUMOHKS
K1 02cntr ~I0
OfwecTaHUMoHKE (KOHTR)
=R ExogH. pacxog (TM): [Cmﬁop,Hﬂ | v]
lapamemp: BxopH. paeneHve (aTa): [ﬂﬂh’.ﬂnhHﬂﬂ | v] [PP1 02 Po | v]
= brok:
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]
Bosp. oxnap. 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. [Ipucoeannenrne 6a30BBIX JIEMEHTOB.
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3. Komauaebl

KomaHapl — 3TO »JIeMEHTHI A IEepefadd ONpPEICNIEHHBIX YKa3aHUN ACHCTBUS y3]y M OpraHU3aluy
CCBIJIOK Ha CcTpaHMIbl. KoMaHIBI MOTyT coiepikarh mapaMmeTpsl. Ilapamerpsl GopmupyroTcst u3 6a30BbIX
a1eMeHTOB. [Ipumep KOMaHBI ¢ apaMeTpaMy NIPUBEJIEH 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 conepkaT rpymnmny 0a30BbIX 3JI€MEHTOB OAHOTO Tuma. Onepanuu Haja 3JIEMEHTAaMH JJOCTYITHBI
4yepe3 KOHTEKCTHOE MEHIO CIHCKA. Yepe3 2JIEMEHTHI CIUMCKAa MOTYT BBIOIHATBCS ONEPAalMM IEpexona Ha
Ipyrue crpanuubl. Ilepexon ocymiecTBiseTcss MOCPEACTBOM IBOMHOIO KJIMKa MBIIIKU HA JIEMEHTE CIIMCKA.
Criucku MOTyT OBITH MHJIEKCUPOBaHHBIMH. [IprMep crivicka mpuBeieH 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. Coucok.
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5. Ta0auubl

Tabnuupel  conmepkaT 3HaueHMs 0a30BBIX  AJEMEHTOB. Tum  06a30BOro  3jeMeHTa  sBIsETCA
UHIUBUAYAIBHBIM JJIs1 KaX10i KoJoHKW. [Ipumep Tabmuubl mpuseneH Ha puc. 6. Onepauuu Haj
CTPYKTYpO#l TaOnMubl s pPEAAKTUPYEMBIX TaONUI[ JOCTYHHBI IOCPEICTBOM KOHTEKCTHOTO MEHIO.
PenakTupoBanue 37eMEHTOB TaOIHIIBI POU3BOAMUTCS IMYTEM TBOMHOTO KITMKA 110 HY)KHOH sueiKe.

¢« | QT OpenSCADA koHtpurypaTop: [leMo cTaHUMA

Dalin  PepakTwposadwe  Bug  Nomows  QTStarter

880X L4l 800 O

2] @yHKyua: Quagppazma

OTYETHAA LoKyMEHTAU Lt 'ﬂ ‘pp

=} TexHonomYeckue anna
JanasnblEaHre LARIEERRE WenonHuTe
LLym (2 rapm. + cm
Lyt (2 rpw. - o (4]

poBoK KpaH

CenapaTop EI Il | HMnaa | Tun | Pesin | CHPbLITHIA | ?Munq.|
KnanaH
3anasgblBaHWe (4 1 |Fi BxogH. pacxog (TM) BewecTe. Beixog 0
CeTh (Hampyska) !
WeTourunk (aaene 2 |Pi BxoH. gaeneHue BewgcTe. Bxog 1
Bosp,. xonogunsHA - (ata)
Komnpeccop raios 3 |Fo BelxogH. pacxog (TM) BewegcTe. Bxop 0
HMeTodYHKE (pacxog,
TpyBa 1-=1 BblxogH. a6 neHue
Toy6a 1-52 4 |Po tata) BewscTe. Belxog 1
TpyGa 1-=3 | Mepenag 4a6neH1Aa
TpyGa 1-=4 5 |dP (k1) BewscTe. Belxog 0
MenonH. mex. kna |
Duatpamia 5 |Sdf Cey. gnadpamisl (M2) BewecTe. Bxop 01 E T
TpyBa 3-=1

sys_compile 7 lon Ced. Tp. Ha BbIXOAE BamarTe Elwimn no hd

KoHTponneps! Mpompanma:

Ch CEPBMSC'HHE rpoLiEAYRt - Pot+=(Po-Pot)i{0.005*0*f_frop);
- 20P RARHBLE SIEMENS - Qr=Q0*Pi+0.01:
@ | | '[“1_‘"@ Fi=4e3*Sdf*sign(Pi-Pot)* pow(Q0*abs{pow(Pi 2)-pow(Pat 2131293 0 5):
Fit+=(Fi-Fit }i{0.005*o*f_fro);

[ ]

#[foman]

Puc.6. Tabmuua.
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6. U300paxenusn

N300paxkeHust TNpu3BaHbl IepenaBaTh rpadudeckyto uHpopMmauuioo B KoHuryparopsl. [Ipumep
1300pakeHUsl PUBEJICH 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. 300paxenue.
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Moayab noacucremsl “Iloab3oBaresibCcKue
uarep@eiicer” <WebCfg>

Mooyn:  WebCfg
Hwms: Cucremnbiii koHpuryparop (Web)

Tun: [Tonp3oBarenbckre HHTEPHEHCH
Hcmounux: ui. WebCfg.so

Bepcus: 1.5.3

Aemop: Poman CaBoueHko

Onucanue: Tlpenocrasnset, ocHOBaHHBIN Ha Web, koHpuryparop cucremMsl OpenSCADA.
Jluyensus: GPL

Monaynes WebCfg npenocrasnsier koHpuryparop cuctembl OpenSCADA. Kondurypatop peann3oBaH
Ha ocHoBe Web TtexHonoruid. Jlns paboTel kKoHbuUrypatopa gocraTtoyHo oObsigyHOro WEB-Opaysepa.
PaborociocobnocTh Momymnst <WebCfg> tectupoBanace B cBs3ke ¢ Momyimsimu <Transport.Sockets> u
<Protocol. HTTP> Ha cinenyromux Web-6paysepax:

« Mozilla;

« Firefox;

- Konqueror;
+ Opera;

- IE.

Moyns TOCTpOSH Ha OCHOBE si3bika WHTepdeiica ympaBneHusi cuctemoi OpenSCADA, a 3HauuT
MpeIoCTaBIsAeT eqUHbINA nHTepdeiic konpurypanuu. OOGHOBIEHHE MOy MOXKET MOTPEOOBATHCS TOJIBKO B
ciyyae OOHOBJICHUS crienu(pUKAINK A3bIKa HHTEpdelica yrnpaBiIeHHUsI.

Kpome nmpunagnexxnoctu monyins cucreme OpenSCADA, oH Takke NMPUHAJICKHUT, SBISIETCS MOJYJIEM,
mMonyist TpancnopTtHoro mpotokona <HTTP>. Co6ctBenno, BeizoB WebCfg npousBomutsbes uz HTTP.
BBI30B IpOM3BOANUTCA MOCPEACTBOM PACIINPEHHOTO MEXaHU3MA KOMMYHHMKALIUH Y€PE3 SKCIIOPTUPOBAHHBIE,
B Moayie WebCfg, bynakumm: HttpGet u HttpSet.

WuTtepdeiic momyns peannzoBat Ha si3pike XHTML 1.0 Transitional ¢ Bkparutenusimu JavaScript.

Hcnonp3oBaHne MOAyJs HAuyuMHAETCS C OTKPBITUA CeaHca IOJIb30BaTelsl, AayTeHTHU(QHUKAIUU
nonb3oBarens, wmoxyiem mnpotokoda HTTP (Protocol HTTP) (puc.l). [dns QyHKUHMOHUpOBaHUS
ayTeHTH(UKAIIMK 1 MEXaHU3Ma COXpaHEHUs ceanca Opaysep noipkeH paspemars Cookies.
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OpenSCADA

HWMs1 HOIB30BaTeNIsI |

Ilapois [

MNMpUHATEL ” OYHUCTHUTE

Puc.1. AyreHTH(UKAIMS TOTB30BATE.

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. Ctpyktypa pabodero okHa mojb30BaTessl.
[Tocnme ayreHTH(UKAIMK TOJIH30BATENb IOMAJaeT B paboyee OKHO (pHc.2), KOTOPOE COCTOWT W3

CIIEIYIOIINX YacTen:
1.BepxHuil KOJOHTUTYJ — COAEPKUT HAUMEHOBAHUE MOYJISL.

2.ITanens ynpasineHnusa. COCTOUT u3:
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2.1.HaBurarop — BbINOJIHAET (PyHKIIMY HABUTALUH 110 IEPEBY CTPAHULL.

2.2 HaumenoBanwue y3ina.

2.3.Ilonp30BaTenb CUCTEMBI — OTOOpa)KaeT IMOJIb30BATENsl TEKYIIEro ceaHca, ero aapec Hu
MO3BOJISIET U3MEHHUTD MOJIB30BATEIS.

3.Pabouee mone — cOmEpXKHUT KOH(PHUTYpalMOHHBIH KOHTEHT s3bIKa WHTEpdeiica yrmpaBlIeHHUs,
HauuHas ¢ KOPHEBBIX BKJIAJOK U 3aKaHYMBas KOHEUHBIMU 3JIEMEHTaMH yIpaBJICHUS.

4. HuXHUHN KOJIOHTUTYII — COAEPKUT aJIpeC TEKYIIEH CTPAHULIBI.

AJipecanisi CTpaHUI HAYMHAETCS ¢ AjeMeHTa BToporo ypoBHsi URL. DTo cBsi3aHHO C T€M, YTO AJIEMEHT
MEpBOTO YPOBHS MCIONB3YeTCs Uil HICHTU(UKALUN MOIYJs Mojb3oBarenbckoro Web-unrtepdeiica.
Hampumep URL: <http://localhost.localdomain:10002/WebCfg//Functions> moxxHO pacmudpoBath Kak
BBI30B CTpaHHUIbl nepBoro ypoBHs “Functions” Web moxyns <WebCfg> na xocrte localhost.localdomain
yepe3 nopt 10002.

OJIEeMEHTHI YIpaBJICHUA OCIIATCA Ha: 6&30BHC, KOMaH/BbI, CITMCKH, Ta6J'II/IHBI n I/1306pa}KCHI/IfL Bce YECTBIPE
THIIA 0T06pa)KaIOTCSI OTACIIbHBIMHA 6JIOK3.MI/I, B HC 3aBUCUMOCTHU OT UX PACIOJIOKCHHUA B OITMCAHNU.

1. Ba3oBble 3J1eMeHThI

B uncno 6a30BbIX AIEMEHTOB BXOAST: MH(POPMAIIMOHHBIEC AJIEMEHTHI, TOJIsl BBOJA 3HAUEHUH, SJIEMEHTHI
BbIOOpa W3 cmucka, ¢uard. Jlns YCTaHOBKM HOBBIX 3HA4eHHMH Oa30BBIX DJIEMEHTOB HCIIONB3YETCS
TPYIIIOBON MeTOM, JUIsl 3Toro Ha ¢opme cymiecTByeT kKHonka “Tlpunare”. B ciiydae OTCyTCTBUS MMEHH
aJIeMeHTa, 0a30BBIH 3JIEMEHT CTBIKYETCS K MpeablayIieMy 0azoBoMy anieMeHTy. [Ipumep rpymmsl 6a30BbIX
AJIEMEHTOB, CO CTBIKOBKOM, IPUBEAEH Ha puc.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 371eMEHTBI M MX CTBHIKOBKA.
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2. Komauapl

KomaHnzapl 3T0 371€MEHTHl Ul Nepefadyd ONpEAcHEHHBIX NEHCTBUN Y31y M OpPraHu3allid CChUIOK Ha
ctpanunbl. Komanasr MoryT conmepath mapamerpsl. [lapamerpsr popMupyroTcsi u3 6a30BBIX JIEMEHTOB.
[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 copepxat rpynmny 0a30BbIX JE€MEHTOB OJHOrO Tuma. [l omepanuii HaJl SJIeMEHTaMu CIIUCKa
JIO6EIBJ'I$IIOTC$I JOITIOJIHUTCIIbHBIC KHOIIKH. KpOMe TOro, 4€pe3 3JICMCHTBI CIIMCKA BBIMIOJHAIOTCS OICpalun
nepexojia Ha Apyrue crpaHuibl. J[ns mepexona noGasisiercss kHomka “Tlepeditu”. Crnucku MOTyT OBITh
MHJEKCUpOBaHHBIMU. [Ipumep crrcka ¢ mepexoa0M MPUBEJIEH Ha pUC.S.

MNogccTeMBL:

Ea3bl jaHHbIX
Be30nacHICTL
TpaHcnopThl
TpaHCNOPTHLIE NPOTOKONG
Cfiop AaHHbIX

MapameTpel

ApUBLI

CneymanbHele
Monb3aoBaTenbekne MHTERDEACHI
YNpasreHue MogynAMn

MepelTi

Puc.5. Coucok.
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4. Tadanunl

Tabmuel comepkaT 3HaYeHUS] 0a30BBIX JJIEMEHTOB. THI 0a30BOT0 AJIEMEHTa OMpPENENsIeTCs OTIACIBHO
JUTSL KKJI0W KOJIOHKH. [Ipumep TabiuIlsl TpUBEICH. Ha pHC.0.

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. TabOmura.
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5. M300paxenusn

N300paxenus: mpu3BaHbl TMepenaBaTh Tpaduyeckyro uHpopMmaiuioo B KoHpurypatopsl. [Ipumep
M300paKeHHs IPUBEACH HA puUC. 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 “Iloab3oBaresibCcKue
uHrepdeiicer” <WebCfgD>

Mooyn:  WebCfgD
Hwma: Juunamnueckniit WEB xondurypatop

Tun: [Tonp30Batenbckre HHTEPGEHCH
Hcmounux: uiWebCfgD.so

Bepcus: 0.6.3

Aemop: Poman CaBoueHko

[Ipenocrasnsger nunamuueckuidi WEB ocHoBanubll koHpuUryparop. Ucnonszyer XHTML,
CSS u JavaScript TeXHOJIOTHH.

Jluyensusa: GPL

Onucanue:

Moayns <WebCfgD> mnpenocraBnser kondurypatop cuctembl OpenSCADA. Koudurypatop
pearn30BaH Ha OCHOBE TaKMX Web-TeXHOJIOTHIA:
«  HTTP — npoTokoi nepeaayu TUNEpPTEKCTa;
« XHTML — pacuIMpeHHbIN A3BIK Pa3METKH TMIIEPTEKCTOBBIX TOKYMEHTOB;
«  (CSS — kackagHbie TaOIUIBI CTUIICH TUIIEPTEKCTOBBIX JOKYMEHTOB;
« JavaScript — BCTPOCHHBIN B TUIIEPTEKCTOBBIM TOKYMEHT SI3bIK IPOTrpaMMUpPOBaHUs Opaysepa;
« DOM — o6bexTHast MO/IeNIb TOKyMEHTa BHYTPEHHEH CTPYKTYphI Opays3epa;
«  AJAX — MexaHu3M aCUHXPOHHBIX M CHHXPOHHBIX 3a11pocoB U3 JavaScript k cepBepy;
« XML — pacmapsieMbli s13bIK pa3METKH.

Hutepdeiic konduryparopa dopmupyercs B WEB-Opaysepe nmyrém oOpamenuss k WEB-cepBepy u
nosrydeHuss oT Hero XHTML-nokymenra no nporokony HTTP. B nannom cinydae B ponu WEB-cepsepa
BoicTynaer cucreMa OpenSCADA, xoTopas NOJAEPKHUBAET CTaHJApTHbIE KOMMYHUKAIIMOHHBIE
mexanusmbl TCP-cereit (momyns Transport.Sockets), mnporokon mnepenaun rumeprekcra (MOAYJb
Protocol. HTTP), a Taxke mmdpoBanue Tpadpuka mexay Opaysepom u cepsepoM (Transport.SSL). Mcxons
W3 3TOTO, JJIs MOJy4YeHUs JocTyna K uHTepdeiicy konpurypupoanus OpenSCADA, npenocTaBisieMoro
stuM  MoayneMm, Heooxomumo B OpenSCADA wactpouth Tpancmopt (Transport.Sockets wim
Transport.SSL) B cBsizke ¢ nmpotokosom HTTP (Protocol. HTTP). B moctaBke ¢ cuctemoit OpenSCADA
UAyT KOHpUrypalnroHHble ¢aiinel cogepkaiue HacTpoiiku Transport.Sockets st mopros 10002 u 10004.
CnenoBatenpHo uHTEpdeiic moayns B koHpurypamuu OpenSCADA no ymondanuio OyneT JAOCTYNEH IO
URL: http://localhost:10002 wnu http://localhost:10004.

[Tocne momywennss XHTML-nokymenTa 3amyckaercst mporpamma Ha JavaScript st GopMupoBaHus
JMHaMU4ecKoro uHrepgeiica kongpurypartopa.

B ocHoBe Monyns nexuT s3bIKk uHTEpdeiica ynpasinenus cucremoir OpenSCADA, a 3Hauur
MpeI0CTaBIsACTCS eMUHbIN nHTEepdelic konpuryparuu. OOHOBICHHE MOIYJISI MOKET MOTPEOOBATHCS TOIBKO
B Cllyyae OOHOBJICHUS crielUpUKAINY A3bIKa HHTepdelica yrnpaBiaeHuUs.

Monynpe peanusoBbiBajicsi U TectupoBaiicss Ha Tpéx WEB-Opaysepax, mpeacTtaBUTensiX TpEX TUIIOB
WEB-1B1XKOB, a UMEHHO:
+ Mozilla Firefox 3.0.4
« Opera 9.6.2
- Konqueror 3.5.10

Hcnonp30BaHne MOy HAYMHAETCS C OTKPBITHUS CEaHCa IO0JIb30BaTENsl, ayTeHTHU(PHUKALUU, MOIYyJIEM
npotokona HTTP (Protocol. HTTP). [na ¢yHkIMOHUpOBaHUS ayTeHTU(PUKALMU U MEXaHU3Ma COXPaHEHUS
ceaHca Opay3sep JoimkeH paspemaTth Cookies.
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http://localhost:10004/
http://localhost:10002/

OpenSCADA

HiMs HoIb30BaTess |

ITapois [

[ MPpUHATL H OYMCTUTE ]

Puc.1. AyreHTudukamnus 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

e M A e

+-{=8Loop
+-=8Loop S5L

& 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. PaGouee okHO KOH}UTypaTOopa

PaccmoTpuM pabodee okHO KOH(pUTYpaTOpa Ha puC. 2.

Pabouee 0kHO KOHPUTYpaTOpa COCTOUT U3 CIASAYIOLIUX YACTEH:

1 — [1aHeab UHCTPYMEHTOB — COJEPKUT KHOTIKU YIPABIICHHUS.

2 — Anpec OTKPBITOTO y371a — OTOOpakaeT TeKYIIUd BEIOPAHHBIN y3€Il.

3 — HaBuratop — mpeaHa3HaveH Jist IPSMO HAaBUTAIIMH 110 IEPEBY YIIPABICHUS.
4 — Pabouee noute. I[loaeneHo Ha yacTu:

o 4.1 — M y31a — COOEpKUT UMl TEKYLIETO y37a.

o 4.2 — Tabynsrop pabounx obnacteid — B TaOyasTOp MOMEIIAIOTCSI KOPHEBBIE CTpaHUIIBI (001acTh
VOpaBJICHUS)  y3JIa.

OGmactu  ympaBieHUs

I/IH(I)OpMaI_II/IOHHBIC IIaHCIIN.
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« 5 —Crpoka craryca — oToOpaskeHHEe COCTOSTHUI KOH(UTypaTopa.

[TaHes HHCTPYMEHTOB COJICPIKUT CIICAYIOIINE KHOIKY YIIpaBlIeHUs (CJIeBa Ha MPaBo):
+  3aepy3ume — BBITIONHSET 3arpy3Ky BEIOPAHHOTO 00bEKTA UM BETBH 00BEKTOB U3 B/I.
+  Coxpanumb — BBITIOJHSET COXpAaHEHNUE BRIOPAaHHOTO 00BEKTA WM BETBU 00beKTOB B B/1.
« Ha ypogens gviuie — TAHITHCS BBEPX 10 JACPEBY.
+ Ilpeovldywuii — OTKPBITH MPEIBIAYIIYI0O OTKPHIBAEMYIO CTPAHUILY.
«  Credyrowuii — OTKPBITh CIEAYIOUIYI0 OTKPHIBAEMYIO CTPAHHUILY.
« Jobasumv s1emenm — N0OABUTH HOBBIH OOBEKT B KOHTEUHED.
«  Yoanumo snemenm — ynanutb BIOpaHHBIN 0OBEKT.
+  Konuposamw 31emenm — KOMMPOBAHKUE BHIOPAHHOTO OOBEKTA.
«  Buipezams s1emenm — BbIpe3aHHE BHIOPAHHOTO 00BekTa. MICXOMHBINH OOBEKT ynaisieTcsi ocie
BCTaBKH.
+  Bcmaeums snemenm — BCTaBKa CKOIMMPOBAHHOTO MJTM BBIPE3aHHOTO JJICMEHTA.
« [lepeepysumv s1emenm — OOHOBUTH COICPKUMOE TEKYIICH CTPAHUIIBIL.
+ 3anyck nepuoduyeckoco 0OHOGNEHUsE — 3AMYCTUTHh TIEPHOANUECKOE OOHOBJICHHE COJEPIKUMOTO
TEKYIIEH CTPAHUIIBI C HHTEPBAJIOM IISITh CEKYH]I.

« Ocmanoé nepuoouyeckoco 0OHOGNEHUss — OCTAaHOBUTb IEPHOAUYECKOE OOHOBIEHUE
COJIEPKUMOTO TEKYILEH CTPAHUIIBI C UHTEPBAJIOM IIATh CEKYH/Ia.
« Ilpo... — nndopmanus o JaHHOM MOJYJIE.

DNeMEHTBl YIpaBJICHHUS JEIATCS Ha 0a30BbIe, KOMaHJBI, CIIHCKH, TaOJNWIBI W H300pakeHUs. Bce
9J€MEHThl OTOOPaXKAIOTCS B TOCIEIOBATEIBHOCTH, CTPOrO COOTBETCTBYIONIEH HX pACIOJIOKEHUIO B
OTMCAaHUU s3bIKa HHTep(delica yrpaBiIcHHS.

1. Konpurypauus

Jnst HacTpoiku COOCTBEHHOIO IMOBEAEHHUS B HEOUYEBUAHBIX CUTYalUSAX MOMAYJIEM IPEIOCTaBIIsETCS
BO3MOYKHOCTh HAaCTPOMKH OTJEJBHBIX MapamMeTpoB HocpeacTBoM uHTepdeiica ynpasienus OpenSCADA
(puc. 3). TakoBbIMH MapaMeETPaMU SIBIISIOTCS:

- Bpems xu3Hu ceaHca ayTeHTU(UKANMM(MUH) — YyKa3blBaeT B TEUEHUU KAKOTO HHTEpBala
BpeMeHU 0e3eiicTBUS OIB30BATEINS €r0 CEaHC OyIeT COXPaHATHCS.

+ Ccpuika Ha cTpanuily kKoHpurypamuu nepednsi BHemHUX OpenSCADA cTaHIuid, HCTIOIb3yeMbIH
JUIsl IPEAOCTAaBICHHUS BOBMOKHOCTH YAAJIEHHON KOH(PUTYpaIUn.

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 koHdurypamuu camoro KoHpuryparopa.
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2. BazoBble 3j1eMeHThI

B uncno 6a30BBIX 3J€MEHTOB BXOJAT: WH(GOPMAIIMOHHBIE JIEMEHTHI, M0JIs1 BBOJIA 3HAUEHHM, HJIEMEHTHI
BbIOOpa U3 crnmcKa, (haru. B cirydae OTCYTCTBHSI HMEHU dJIeMEHTa 0A30BbIM 3JIEMEHT MPUCOSAMHSIETCS K
npeapiyeMy 6a3oBoMy 3ieMeHTy. [Ipumep rpynmsl 6a30BBIX JIEMEHTOB C NPUCOSTUHEHUEM MPUBEAEH
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. [Ipucoeannenre 6a30BbIX 2IEMEHTOB.
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3. Komauanbl

KomaHnapl - 3TO 271€MEHTHI JUIsl MEepeAauu ONpEAEIEHHbIX IEHCTBUN Y31y M OpraHM3alid CChUIOK Ha
ctpanuipl. Komannael Moryt coaepath napamerpsl. [lapameTpsl popmupyrotcst u3 0a30BbIX 3JIEMEHTOB.
[Tpumep KOMaH[bI C MapaMeTpaMu MPUBEAEH Ha pHcC.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 COACpKaT Ipyliry 0a30BBIX DJIIEMEHTOB OJHOI'O THIIA. Onepam/n/l Haa 3JICMCHTAMH JOCTYITHBI
YCpe3 KOHTCKCTHOC MCHIO IIO KJIIMKY MbBIINBKO HAa CIIMCKE. ‘-Iepe3 OJICMCHTEBI CITMCKa MOTYT BBIIIOJIHATHCA

olepaluy nepexoaa Ha Apyrue crpaHuibl. CIMCKH MOTYT OBITh MHJEKCHpOBaHHbIMH. [Ipumep crmcka
IIPUBEZIEH 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

Tabmumel  comepkar 3HauYeHUs 0a30BBIX OJNIEMEHTOB. Tum  0a30BOrO  dJIeMEHTa  SIBISETCS
WHIUBUYAIBHBIM JUIsI KaXaoW KomoHkHW. [Ipumep Tabnuiel mpuBeneH Ha puc. 7. Omnepamuu Haxa
CTPYKTYpOU TaONHIIBI AJI PEAAKTUPYEMbIX TaOJIHIl JOCTYITHBI MOCPEACTBOM KOHTEKCTHOTO MEHIO TIO KIIUKY
Ha CITY’)KeOHOU KOJIOHKE ¢ HOMEpaMH CTPOK. PemakTrpoBaHHME 3JIEMEHTOB TAOIHIIBI MMPOU3BOIUTCS MyTEM
JIBOMHOTO KJIMKA 10 HY>KHOM sSTYeHKe.

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. Tabmuua.
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6. U300paxenusn

N300paxkeHust TNpu3BaHbl IepenaBaTh rpadudeckyto uHpopMmauuioo B KoHuryparopsl. [Ipumep
n300pakeHUsl PUBEJIEH Ha pHC. 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. N300paxenue.
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7. Omuokn

[IpencraBnenne KoH(UTypaTopa MOXKET HECKOJBKO OTIMYATHCS HA Pa3HBIX THMAaX Opay3epoB. DTO
CBSI3aHO C TE€M, YTO B OCHOBE JAHHOI'O MOJYJIS JIE)KUT MHOI'O JJOCTATOYHO CJIOKHBIX TEXHOJOTHH, a TaKkKe
OTJIMYMM UX peain3aluy Ha pa3HbIX Tuax WEB-1BHUKKOB.

Kpome Toro, kaxeiii Web-0paysep comepkuT coocTBeHHbIe omrOkn. YacTh ommobok Oblia 000iaeHa B
IpoLecce peaan3aliy, OJHAKO YacTh OCTaJach B BHUIY 3HAUMTEIBHBIX TPYJHOCTEH B UX 00XO/€ MIIH-KE
(akTHUECKOW HEBO3MOKHOCTH 3TO CJIENATh.

B nannoMm paszene comepxutcs Tabiuia nepeyHs oOHapykeHHbIX omnbok WEB-6pay3epoB, koTopbie
MPOSIBIISIOTCS B KOH(UTYpaTOpe.

Oumunoka

‘Olmcalme

‘I/IcnpaBneHne

Morzilla FireFox 3.0.4 (ycToituuB, OIIMOOK HEMHOTO)

[Ipobsema cBsi3aHa ¢ TEM, YTO BHIYHCICHUE a0COFOTHOM

Jns yctpanenust

CMerenue o
MTO3UINH JIEMEHTA JOKyMEHTa HE T00MpaeT POBHO 5 ATOU OIIMOKU K
BCIUIBIBAIOIIIETO OKHA )
e IAKTHDYEMOTO nmkces1oB. OmmoOKa Ha 5 MUKCEIIOB BUHA B CONIOCTABICHHH C  PAaCUYETHOMY
i oGO 612) }1,<ca a5 KOOpJMHATAMHU KypCOpa MBIIIHU ¥ MOJI0KEHHEM BHOBb 3HAYCHHUIO HAa TOM
CO3/1aBaeMOro abCOFOTHO-TIO3UIIMOHUPYEMOTO OKHA. Opayszepe
MTUKCEJIOB BBEPX- ) o .
BIICBO AJNTOPUTM BBIYHMCIICHUS TIOJIOKEHHUSL: for(; obj |= null; obj =  npubapnsercs 5
' obj.offsetParent ) posX += obj.offsetLeft, MTUKCEJIOB.
B anemenTe cniucka Tlns o6xoza
(<select size="10"/>)
. omuOku Opay3epa
Bceria oroopaxaercst JIaHHBIN 3JIEMEHT aKTHBHO HCIOJIB3YETCS I (DOPMUPOBAHHUS HpHILIOC

BEPTUKAJIbHBIN
CKpOJUIEp U HUKOT1a
HE BKJII0YACTCS
TOPU30HTAJIbHBIN.

KOHTEKCTHOTO MCHIO U BBIMAAOIIET0 CIIUCKA PEIaKTHPYEMOTO
KOMOO0OOKCa.

BKJIIOYUTH CITMCOK
B OJIOK CO CKPOJIOM
camoro OJIoKa.

He oOHoBsieTcs mose
MU300paKeHMUSI.

JU1g ucKIroueHus: HE0OXOAUMOCTH NEPECTPONKHU
KOH(QUTypUpyeMOil CTpaHuUIbl P OOHOBJIEHUN 3HAUYEHUH
1oJIeH B iepeBe 0ObEKTOB CTPYKTYPHI CTPAHHIIBI, TOTYyYSHHOM
¢ nomouipto XMLHttpRequest, co3naroTcst cBoiicTBa cO
CCBIJIKaMU Ha 00beKThI TeroB noneil (addr lab, addr val w). B
00BEKTax C UMEHEM Tera “img” 3TH CBOWCTBa Opay3epom He
CO3JIA0TCSL.

[Tpo6nema He
pemieHa

Opera (ycToituuB, omOOK HEMHOTO)

He Bxmtouaercs
ckposutep 6s10ka
CTpPaHUIIBI.
Hanpuwmep, npu
0TOOpaXKEHUH
IIHPOKUX
n300paKeHHI TPEHA.

brnok sBnsiercsa pukcupoBaHHBIM ¢ apameTpamu { overflow:
auto; width: 600px; }, oqHAKO TTPU MPUBBIIIEHUN pazMepa
BHYTPEHHHUX 3JIEMEHTOB CKPOJIIEP HE BKIIOYACTCS.

[Tpobnema He
perieHa.

Konqueror (oueHb He yCTOWYMB Ha TMHAMUYECKHUX PECYPCaX U COAECPKUT MHOXKECTBO O

IMOOK)

CraOwibHbIE TaACHUS
Opay3epa.

Bpay3ep HeoqHOKpaTHO U CTAOMIIBHO MAJACT B MOMEHTHI
BbIuKciIeHus JavaScript ¥ py onepanusx ¢ BHEITHUMU
OKHaMHU.

[Tpobnema He
peleHa.

He Bo3Bpamaercs
CKpOJUI JiepeBa
HaBUTaLlUU.

Ecnu nepeBo HaBuranuu pasBepHyTh A0 HOSBICHUS
BEPTUKAJIBHOIO CKPOJIa, 3aTEM IIPOKPYTUTH €T0 BHU3, I10CIIE
Yero CBEpHYTh KPYIHYIO BETKY, TO BEpTUKAIbHBIN CKPOJLI
HCYE3aET, a 4acTh JEPEeBa OCTAETCS HEBUAMMOM 3a BEpXHEN

gacTeio O0ka. T.e. copepkumoe OJ10Ka He OOHOBIISCTCS.

[Ipobema He
pelieHa.
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Omunodxa Onucanue HUcnpasiaenne

B nonsix nzo0pakeHuii uis 0OHOBICHUS N300paskeHUsS U3
cepBepa U3MeHseTcs CBoMCTBO “src”’. bpaysep aToro He

He obuoBnsAIIOTCSA
YYBCTBYET, HHOTJIA JJakKe OOHOBIISICT pa3Mep paMKH, a

[IpoGnema He

N300paKeHMs peleHa.
n3o00pakeHre He OOHOBIsIET. MeTObI AJIsl TPEIOTBPAIICHUS
KEUIMPOBAHUS N300paKEHUs IPUMEHSIOTCS, HO HE IOMOTI'atoT.
JavaScript Moysst HICTIONIB3YIOT HE aCCHHXPOHHBIE, &
CHUHXPOHHBIE 3aIPOCHI K CEPBEPY AJI COXPAHCHUS
C MIOCJIE0BATEIBHOCTH AEUCTBUI. B MOMEHTHI Takoro 3ampoca,
XBaTHIBAHHE [Ipobema He
. €cJIi OH ObLII BbI3BaH COOBITUEM OT U300paKEHUS
N300paKEHUI KHOTIOK o peleHa.
(n300paskeHue SBISETCS KHOMKOM), M300paKeHue
CXBaTbIBAETCS Kak OyaTO JUIsl IEPEHOca, AaXKe IO
KPaTKOBPEMEHHBIM KJIMKaM MBIIIH.
Ji1s KOHTpOIIs 32 MOJIUUKAIIMENH CTPYKTYPBI
KOH(HUTypaIriMoHHON CTPaHUIBI UCTI0IH30BAJIOCH IPUBEACHUE
TEKYILEro JepeBa CTPYKTYPhI K HOBOM, TOJIBKO YTO
HeBo3moxHO nosydyeHHou 3 XMLHttpRequest. B momenT BctaBku HoBOro | IIpouenypa
BCTaBUTh HOBBIN 3JIEMEHTa B JIEPEBO CTPYKTYpbI ocpeacTBoM insertBefore() IIPOBEPKHU
3JIEMEHT B JEPEBO npoucxoaut omunbdka «DOM error 4". Ecniu BcTaBka CTPYKTYpHI Obl1a
00BEKTOB, MIPOU3BOJUTCS B IEPEBO, CO3AHHOE C HYJIA (2 HE U3 YIpOIlleHa U
MOJTY4YEHHOE KaK XMLHttpRequest), ata ommbka He mpoucxoauT. [loxoxe CBEJICHA K
pe3yabTar mpo0JieMa 3aKiIro4aeTcs B oTanaun oobsekra “document” ONpeICTICHUIO
XMLHttpRequest BJIaJIENIbIIA ITHX JEPEBBEB. B Takoe 1epeBo HEBO3MOKHO (dakTa u3MEeHEHUs.

n00aBUTH y3ell, co3lanHbli kak document.createElement().
BceraBiagrorcst TOIBKO COLaHHBIE KaK
mytree.ownerDocument.createElement().

OO6b19HO U151 POPMHUPOBAHUS KOHTEKCTHOTO MEHIO
HCIIONb3yeTcs: 00padoTunk oncontextmenu, Ha Firefox u IE
i onmousedown ¢ 00pabOTKOM MpaBoil KIABUIIM HA B [Tpobnema e
ocTalbHBIX Opay3epax. B Konqueror BooOmie oncontextmenu  perieHa.

He paboTaet, a onmousedown paboTtaet Tosibko B Konqueror
3.5.

He paboratot
MEXaHHU3MBI
dbopMHUpOBaHUS
KOHTEKCTHOTO MEHIO
Ha Konqueror 4.
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Moayab noacucremsl “Iloab3oBaresibCcKue

unrep@eiico” <VCAEngine>

Mooyn:  |VCAEngine
Hms: JIBM>KOK CpeJibl BU3YAJIN3alluHU M YIIPABJICHUS

Tun: [Tonp3oBarenbckre HHTEPHEHCH

Hcmounux: ui_ VCAEngine.so
Bepcus: 0.9.5
Aemop: Poman CaBoueHko

Onucanue: |OCHOBHOM JBUKOK CPE/Ibl BU3YAIU3AlUU U YIIPABJICHHUSL.
Jluyensus: |GPL

Monyne VCAEngine mpenocTaBiseT ABMKOK Cpelbl Buzyanuzanuu u ynpasieHus (CBY) B cuctemy
OpenSCADA. Cam Mmoayns He peanusyer Buzyanusauuu CBY, a comepXuT gaHHbIE B COOTBETCTBUH C
uneonorueit "Monens/nanapie — HHaTepdeiic”. Busyanuzamus JaHHBIX 3TOTO MOZYJS BBIOJHSACTCS
MoxayisimMu Busyanusainuu CBY, nanpumep, Mmoayiem Vision n WebVision.

Cpena Busyanuzauuu u ynpasienus (CBY) sBinserca Heorbemiuemoit cocrapistonieit SCADA cucteMsl.
Ona npuMeHsieTCs Ha KIMEHTCKUX CTAHLHAX C ILENbI0 JOCTYIMHOIO IpenocTaBlieHus: MHpopMauuu o0
00BEeKTE YNpaBICHHUS W BbIJAUM YHPABISAIOMIMX BO3ACUCTBUI Ha OOBEKT. B pasnuyHbIX MpaKTHUECKUX
CUTyallUsIX W YCIOBHAX MOTyT mpuMeHaATbcs CBY, moctpoeHHble Ha pa3IMYHBIX NPUHIXATAX
Bu3yanu3anuu. Hanpumep, 310 Moryr ObiTh Oubmmorexu BumxkeroB QT, GTK+, wxWidgets wnnm
THIIEPTEKCTOBBIE MeXaHW3Mbl Ha ocHOBe TexHosornid HTML, XHTML, XML, CSS u JavaScript umu
CTOPOHHHUE MPUJIOKEHUS BU3yaIu3alliy, peaii30BaHHbIE HA Pa3IMYHBIX S3bIKaX MPOrpaMMUpOBaHus Java,
Python u T.n. Jlto60H W3 STHUX NPUHIMUIIOB HWMEET CBOM IPEUMYIIECTBA M HEIOCTATKH, KOMOMHALIWS
KOTOPBIX MOXKET CTaTh HEMPEOJOJIMMBIM MPEISTCTBHEM B BO3MOXXHOCTH Hcroib3oBanus CBY B ToMm mim
MHOM IIpakTH4YeckoM ciydae. Hampumep, texHomoruum Bpone O6ubmuoreku QT mo3BossaoT co3maBath
BbicOKOpeakTUBHbIe CBY, uTO HECOMHEHHO BaXXHO JJs CTaHIMI omepaTopa  yNpaBICHUS
texHonoruueckum nporeccom (TII). Oqnako HEOOXOAMMOCTh MHCTAIIISIUMN AaHHOTO KineHTckoro 10 B
OTJENBHBIX CIIydasX MOJXET CJelaTh HCIOJIb30BaHHE ero HeBO3MOXXHBIM. C npyroii croponsl, Web-
TEXHOJIOTMH He TpeOyloT MHCTAUISLIUMU Ha KJIMEHTCKHE CHCTEMbl U SBJISIIOTCS  MpeneibHO
MHOTOTIIaTGOPMEHHBIMH (JIOCTATOYHO CO3/aTh cCchUIKy Ha Web-cepBep B mobom Web-Opaysepe), uto
HanOoJiee BA)KHO /ISl PA3NIUYHBIX WH)KEHEPHBIX W aJIMUHUCTPATUBHBIX CTAHIWH, HO PEAKTUBHOCTH MU
HaJAEKHOCTh TaKMX MHTEp(ENCOB HIKE, YTO MPAKTHUECKH MCKIIOYAET MX HCHOJIB30BaHUS HA CTAHIIMIX
oneparopa TII.

Cucrema OpenSCADA wumeer mnpenenbHO THOKYH apXHUTEKTYpy, KOTOpas II03BOJISIET CO3/1aBaTh
BHEIITHHE HHTEP(EICHI, B TOM YHCIIE U TI0JIh30BaTENIbCKIE, Ha JTF0O0H OCHOBE U Ha It000ii BKyc. Hampumep,
cpena korduryparuu cucteMbl OpenSCADA noctynna kak Ha QT 6ubnuoteke, Tak u Ha Web-ocHoBe.

B toxe Bpems He3aBucumoe cozfganHue peanuzauuii CBY Ha pasnndHOll OCHOBE MOXET IOBJIEYb 3a
c000#1 HEBO3MOKHOCTh MCIOJIb30BaHUs JaHHbIX KOHpurypauuu ogHoi CBY B npyroi. Uro HeynoOHO u
OTPaHMYEHO C MOJIb30BATEIBCKOM CTOPOHBI, a TAaK)Ke HAKIAJHO B IUIaHE pealM3allH U TOCIeayomen
nojyiepkku. C 1enpio n30eXaTh ITHX MpoOieM, a TakKe CO3/1aTh B KpaT4allllie CPOKU TOJIHBIA CIIEKTP
paznuuHbiX TUIIOB CBY ocHOBaH mpoekT coznanus koHueniuu CBY. Pe3ynbTaToM 3TOr0 mpoeKkTa U CTajl
JaHHBIA Monysb JBHXKa(Monenu naHHbeIX) CBY, a Taxke MOIyiau HEMOCPENCTBEHHOW BU3yalW3alluu
Vision u WebVision.
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http://wiki.oscada.org/Doc/WebVision?v=1np
http://wiki.oscada.org/Doc/Vision?v=10pu
http://wiki.oscada.org/Doc/KoncepcijaSredyVizualizacii?v=fcd
http://wiki.oscada.org/Doc/WebVision?v=1np
http://wiki.oscada.org/Doc/Vision?v=10pu

1. HazHauyeHue

Jannpiii Monmyns aBwkka(mozenu naHHbix) CBY mpennasHauen st pOpMHpOBaHUS JIOTHYECKOM
cTpykTypsel CBY u HCHONHEHHS CEaHCOB OTAENBHBIX 3K3eMIUIIpoB mpoektoB CBY. Takxe monyib
NPEeJOCTaBIIseT BCe HEOOXOAMMBbIE JTaHHbIE KOHEUHBIM BU3yanu3zaropaM CBY kak nmocpeacTBoM JIOKaIbHBIX
mexanu3mMoB B3anmoaencTBusi OpenSCADA, Tak u mocpenctBoM uHTepdeiica ynpasnenus OpenSCADA
JUI yOal€HHOT O A0CTYIIA.

dunanbHas Bepcuu 3toro Moayiast CBY, moctpoeHHas Ha OCHOBE JAHHOTO MOJYJIsl, 00€CIICUnT:
- TpPU YPOBHA CIOXHOCTH B (QopMUpoBaHUM uHTepdelica BHU3yadu3alldd, [O3BOJISIIONINE
OpPraHUYHO OCBauBaTh U MPUMEHATh MHCTPYMEHTAPH 110 METOAMKE OT IIPOCTOTO K CIOKHOMY:
+ (opmHupOBaHUE W3 MAOIOHHBIX KaJIpOB IyTEM Ha3HaYeHUs1 NUHAMHKH (0e3 rpaduyeckoit
KOH(pUryparmm);
+ Tpaduueckoe GOPMHPOBAHNE HOBBIX KaJIpOB IMyTEM HCIOIB30BAHUS TOTOBBIX JIIEMEHTOB
BHU3yaJIU3aIliU U3 OMOIHOTEKH (MHEMOCXEMBI);
+ (dopMHpOBaHHE HOBBIX KaJpOB, MIAOJIOHHBIX KAJApPOB M HIEMEHTOB OTOOpakeHHE B
OHOIMOTEKH.
+ TOCTpOeHHE HHTEep(ECOB BU3yaln3allul Pa3IUYHON CIOKHOCTH, HAUWHAs OT MPOCTHIX MIOCKUX
UHTEPPEICOB MOHUTOPWHTAa M 3aKaHYMBAsl IOJHOLEHHBIMH HEpapXW4ecKUMHU HHTepdencamu,
ucnosibzyembiMu B SCADA cucremax;
 TPEAOCTaBICHHE PA3IMUYHBIX CHOCO00B (hopMUpOBaHMS M KOHQUTYpAIMH MOJIH30BATEIHCKOTO
uHTepdeiica, OCHOBaHHBIX Ha pa3NWYHbIX MHTepdeiicax rpaduueckoro npencrasienus (QT, Web,
Java ...) unu-xe MOCpeACTBOM cTaHiapTHOro uHTepdeiica ynpasnenus cuctemoit OpenSCADA;
+ CMEHY JUHAMHKU B IPOIIECCE UCIIOIIHEHUS;
+ TIOCTPOEHHE HOBBIX IIAOJOHHBIX KaJpOB Ha YpPOBHE TMoOib30BaTelss U (opMupoBaHHe
CTIELUAIM3UPOBAHHBIX MOJl 00JACTh NPUMEHEHUs OWOIMOTEK KaJApoB (HAIpUMEP BKIIOYCHUE
KaJpOB IIapaMeTpoB, rpa)uKOB U APYIHX IEMEHTOB C YBSI3KOM MX APYT ¢ APYroM) B COOTBETCTBUU
C TEOpUEN BTOPUYHOIO UCIIOJIb30BAaHUS U HAKOIIEHUS;
+ IIOCTPOEHHME HOBBIX IIOJIb30BATEIbCKUX O3JEMEHTOB BHM3yalu3auud U  (OpMUpOBAHUE
CMEeLUAIN3UPOBAHHBIX 1O/ 00JacTh MPUMEHEHUs OMOJIMOTEK KaJIpoB B COOTBETCTBHM C TeOpHEi
BTOPUYHOTO HUCIIOJIb30BAaHUS U HAKOIJICHUS;
+ OIIMCAHUE JIOTUKU HOBBIX LIAOJIOHHBIX KaJpPOB U I0JIb30BATEILCKUX 3JIEMEHTOB BHU3YalIU3aLUU
KaK I@POCTBIMU CBSA35IMH, TaK U JIAKOHWYHBIM, IIOJIHOLICHHBIM $I3BIKOM I10JIb30BaTEIbCKOTO
MIPOrpaMMHUPOBAHMS;
+  BO3MOXXHOCTb BKJIFOUEHHS B IOJIb30BATENILCKUE IEMEHTHI BU3yalu3aluu GyHKIMN (WK KaJpoB
BbruucieHust pyHkuii) o0pekTHON Momenn OpenSCADA, npakTH4ecKku CBS3bIBas MPEJICTaBICHUE
C aJIrOPUTMOM BBIYUCICHMS (HalpuMep, BU3yanusupys o6ubnuoreky monened ammapatos TII ams
MOCJIEIYIOIIEro BU3yalbHOTO nocTpoeHus moaeneit TII);
* paslenieHHe JaHHBIX I0JIb30BAaTENIbCKUX HMHTEp(elcoB M MHTEp(ENHCOB NpEeACTaBIECHUS ITHX
JIAHHBIX, TIO3BOJIAIONIEE CTPOUTH UHTEp(EC Moab30BaTess B OJJTHOU Cpe/ie, a UCIOIHITh BO MHOTHX
npyrux (QT, Web, Java ...);
+  BO3MOXHOCTb HOJKIIOUEHHs K UCHOJHSIOIEMYcss UHTepheicy sl HaOmoIeH!sI U KOPPEKIUU
neicTBuil (HampuMep, NMpu OOYYEHHH OINEpPaTOpPOB M KOHTPOJS B pPEaJbHOM BPEMEHHM 3a €ro
JEHCTBUSMH ),
+ BH3YaJIbHOE IIOCTPOEHUE PA3IMYHBIX CXEM C HAJIOKEHHEM JIOTMUECKUX CBS3E€H U MOCIEIYIOIIUM
LIEHTpaJIN30BaHHBIM  HCIOJIHEHHEM B  (QoHe (BU3yaJdbHOE TIOCTPOEHHE U  HCIIOJIHEHHE
MaTeMaTHYECKUX MOJIENIEH, IOTHYECKUX CXEM, PEJIEHHBIX CXEM U UHBIX MIPOLEyp);
- mnpenocraBinerne ¢yHkuuid o0bekTHOTO API B cuctemy OpenSCADA MOXET HCIOIB30BATHCS
IUIs yIpaBJIeHUs CBOMcTBaMU MHTep(delica BU3yaln3aluy U3 MOJIb30BaTEIbCKUX MTPOLENYP;
+ TIOCTPOCHHE CEPBEPOB KaJPOB, JJIEMEHTOB BHU3yalIM3allUd M TPOEKTOB HHTEpdEiicoB
BU3yaJIM3alH ¢ BO3MOXHOCTBIO 00CTY>KMBAHUSI MHOXKECTBEHHBIX KIIMEHTCKUX COEIMHEHUH;
.+ TpocTas OpraHM3alus KIMEHTCKHX CTaHIMKA Ha pasnuuHoil ocHoBe (QT, Web, Java ..) ¢
MOJIKJIFOUEHUEM K LIEHTPAJIbHOMY CEPBEPY;
+ TIOJHOLCHHBIM MEXaHWM3M pa3[esIeHUs] MOJHOMOYHMM MEXAy MOJIb30BaTEIsIMU, IMO3BOJSIOIINN
CO3/1aBaTh U UCHOJHATH MPOEKTHI C PA3IMYHBIMU IIPABAMM JJOCTYIA K €r0 KOMIIOHEHTAM,;
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« rubkoe (opMupOBaHME NpaBWI CUTHAIM3ALMA M YBEAOMIIEHUS C Y4YETOM U MOJAEPIKKON
Pa3NUYHBIX CIOCOOOB YBEIOMIICHHUS;

+ TOJJEpXKKa IOJIb30BATEIHCKOTO (OPMUPOBAHUS HAIUTPBHl U IMIPUPTOBBIX MPEANOUYTCHUN IS
uHTepdeiica BU3yaau3aiuu;

+  TIOAJIEPXKKA TIOJIB30BATELCKOTO (POPMUPOBAHMS KapT COOBITHH IMOJ pa3iudHOEe 000pyJOBaHUE
YIIpaBJIEHUS U MOJIb30BATEIbCKHE MTPEAIOYTEHUS;

.+ TOAJEpXKKa MpopuiIeld TIOJIb30BaTeNeH, IO3BOJIAIONIAsT OINPENENATh pa3IUYHbIE CBOWMCTBA
uHTepdeiica BU3yanu3auu (IBETOBas TaMma, IIPUQPTOBBIE OCOOCHHOCTH, MPEANOYTUTEIBHBIC
KapThbl COOBITHIA);

+ THOKOEe XpaHEHHE U PACIpPOCTpaHEeHHE OMOIMOTEK BUJKETOB, KaJpOB U MPOEKTOB MHTEp(PeiicoB
Busyanusauuu B bBJI, momnepxxmBaeMbix cucremort OpenSCADA; npakTHMYeCKH IOJIb30BATEIIO
HYKHO TOJIBKO 3aperucTpupoBaTh nojaydyeHHyo b/l ¢ naHHbIMU.

2. Kondurypauus u popmupoBanue uarepdeiicop CBY

Cam wMoaynab HE COJEPKHUT MHCTPYMEHTa BHU3yalbHOro (opmupoBanus wuHrepdeiicoe CBY,
OCHOBAHHOTO Ha OJHOM M3 MEXaHU3MOB. Takue HMHCTPYMEHTbl MOTYT HPEJOCTaBISATHCS MOAYISIMHU
KoHeuHoH Buzyanuzauuu CBY, Hanpumep, Moxynem Vision Takoi HHCTPYMEHT NMPEI0CTaBISETCS.

XoTs BU3yabHOTO HHCTpYMeHTa (popmupoBanus CBY MomyneM He mpeaocTaBiIseTcs, s YIIPaBICHUS
JIOTUYECKON CTPYKTYpoM mpeaocTaBisiercs UHTepdeic, peanu3oBaHHBIM Ha OCHOBe uUHTepdeiica
ynpasinenus OpenSCADA, a 3HaYUT JOCTYIHBIN AJIS MCIIOJIB30BaHUA B JTIOOOM KOH(UTYypaTOpe CUCTEMBI
OpenSCADA. [uanoru storo uHTep(deiica pacCMOTPEHBI ajiee B KOHTEKCTE PACCMOTPEHHS apXUTEKTYPhI
MOJyJI U €r0 JAHHBIX.

3. ApxMTeKTypa

JIrobass CBY moxer paboTaTh B IBYX PeXHMax — pa3pabOTKH U UCHOJHEHHUs. B pexxume pazpaboTku
dbopmupyercss uaTepdeiic CBY, ero KOMIOHEHTHI U OMNPEISIAIOTCS MEXaHW3Mbl B3aUMOJCUCTBUS. B
pe’KuMe UCTIOJIHEHHsI BRIMOIHAETCS popmupoBanue untepdeiica CBY u nmpousBoauTcs B3auMoJieiicTBrE ¢
KOHEUYHBIM TIOJIb30BaTelIeM Ha OCHOBE pa3paboTanHbix CBY.

Hntepdeiic CBY dopmupyercs u3 KaapoB, KaXablil U3 KOTOPBIX, B CBOI ouepenb, (OpMUPYETCS U3
DIIEMEHTOB TPUMHUTHBOB WJIH IOJIb30BATEIBCKUX AJIEMEHTOB MHTEpdeiica. [Ipn 3TOM mosibp3oBarenbeckue
3NIEMEHTHI nHTepdelica Takke GOPMUPYIOTCS W3 MPHUMUTHBOB WM JAPYTHUX MOJIB30BATEIbCKUX AIIEMEHTOB.
Takum o0pa3oM oOecreunBaeTCsl MEPAPXUYHOCTh W TOBTOPHOE HCIOJIB30BAHUS YXKE pPa3pabOTaHHBIX
KOMITOHEHTOB.

Kanpel 1 monp3oBaTenbCKue dIEMEHTH pa3MeIIaroTcs B OMOIMOTeKaX BUKETOB. M3 3IeMEHTOB ITHX
OnbIMoTeK (POPMUPYIOTCS MPOEKTHI MHTEpdelicoB KoHewHou Buiyanusauuu CBY. Ha ochHoBe ke 3Ttux
MPOEKTOB (POPMUPYIOTCS CEAHCHI BU3yaTH3alUH.

Onucannas ctpykrypa 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:
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* 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 «6 M+ ‘ Medcucmena Modcucmema
«Be30nacHOCTih «Cop darnmblx (DAQJ
r
fdpo OpenSCADA

. =

Modcucmema

Apxusbl

Puc.3 O600ménnas crpykrypa CBY.

Hannas apxurexktypa CBY mo3BoiisieT peann3oBaTh MOIACPKKY TPEX YPOBHEW CIIOKHOCTH Ipoliecca
pa3zpaboTku HHTEP(DHENWCOB YIIPABICHHUS:

« ®opmupoBanus uHTepdeiica BY(Buszyanmzanuu M ymopaBiIeHHS) C TOMOIIbI0 OHWOIMOTEKH
IabJOHHBIX KaJ[POB MyTEM MMOMEIICHHUs Ia0JI0HOB KaJIpOB B MPOSKT U HA3HAYCHUS TUHAMUKHU.
« B momonHeHMHM K TIEpBOMY YPOBHIO MPOHM3BOIUTCS (OPMHUPOBAHWE COOCTBEHHBIX KAJPOB Ha
OCHOBE OHMOJMOTEKH MPOU3BOJHBIX U 0a30BBIX BHIKETOB. BO3MOXHO Kak IpsMOe Ha3HAUYCHHE
TUHAMHKY B BUDKETE, TaK U MMOCIIEAyIoMIee e€ Ha3HAUCHUE B TIPOCKTE.
- B JomomHeHMHM KO BTOPOMY YPOBHIO TIPOM3BOIMTCS CAMOCTOSITENIbHOE (HOpMUpOBaHHE
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IIPOM3BOJIHBIX BMJUKETOB, HOBBIX IIIa0JIOHHBIX KaJpOB, a TaKXKe KaJIpoB C HCHOJIb30BAHUEM
MeXaHU3Ma ONMCAaHUs JIOTMKH B3aUMOJCHCTBUS M OOpPaOOTKHM COOBITMH Ha OJHOM H3 SI3BIKOB
ITOJIB30BATEIBCKOIO NMporpamMmMmupoBanus cucreMsl OpenSCADA.

3.1. Kaapsbl 4 3j1eMeHThI 0TOOpaKeHUsI(BUIKETHI)

Kanp - 370 0KHO, HEMOCPEJACTBEHHO NPEAOCTABIAIOLICe MH(POPMALIUIO MOJIb30BATENI0 B IpadUuecKoit
u/umm TeKcToBor (opme. I'pymnma B3aMMOCBS3aHHBIX KaJpoB (HOPMHUPYET HENBHBIA MOJIH30BATEIbCKHN
unrepdeiic BY.

Conmepxxumoe Kazapa (GOpMUPYETCS U3 SJIEMEHTOB OTOOpaKeHUS(BUIKETOB). BHIKETHI MOTYT OBITh
0a30BBIMH TMPUMUTHUBAMHU (pa3auvHbIC IUIOCKHE (UTYpBI, TEKCT, TPEHA W T.J.) U MPOU3BOJHBIMHU
(chopmupoBaHHbIe U3 0a30BBIX MM JAPYTHX MPOU3BOAHBIX BHJDKETOB). Bce BHIKETHI TPYNIHPOBAHBI MO
oubnuorekaM. B mponecce paboThl MMOJIb30BAaTENb MOXKET (POPMHUPOBATH COOCTBEHHbIE OUOIMOTEKU
MIPOU3BOIHBIX BUIKETOB.

CoOCTBEHHO KaJp TakKKe SBISETCS BUKETOM, KOTOPBIA HCIIOJIB3YETCS B POJIM KOHEUHOTO 3JIEMEHTA
BU3YyalIM3alMi. A 3TO 3HAYUT, YTO OUOIMOTEKH BUIKETOB MOTYT XPaHUTh U 3arOTOBKH KaJpPOB, U MIaOIOHbI
PE3yIBTUPYIONIUX CTPAHMII MTOJIB30BATEIHCKOTO HHTEpdEiica.

Kanpsl ¥ BUIKETBI SBISIOTCS MACCUBHBIMU 3JIEMEHTaMH, KOTOpblE OOBIYHO HE COJAEp)KaT CBsA3EH ¢
JUHAMUKOM M JIPYrMMH KaapaMH, a TOJIbKO MPEJOCTaBIAIOT MH(OpMAIMIO O CBOICTBaX BUIKETa U
XapakTepe TUHaAMUKU(KOH(QUrypalun), NOJKII0YaeMON K CBOWCTBaM KajJpa. AKTUBUPOBAaHHBIE KaJpHI, T.€.
coJiepXKalllie CCbUIKM Ha JMHAMUKy W aKTUBHBIE CBs3U, (OPMHUPYIOT MOJIb30BATENbCKUNH HHTEpdeic u
XpaHATCS B MPOEKTax. B HEKOTOPBIX CilydasX BO3MOXKHO IpPsIMOE Ha3HAYEHUE JAMHAMUKHM B 3arOTOBKAx
KaJpoB.

[Tpon3BoIHBIE KaIPbI/BUIKETHI MOTYT COJIEPKaTh IPYTHe BUKETHI(BIOKEHHBIE), KOTOPbIE MOTYT OBITH
CKJICCHBI(CBSI3aHbI) JIOTUKOM OJMH C JPYTMUM C IOMOUIbIO OJHOTO U3 S3BIKOB I10JIb30BATEIHCKOTO
nporpaMMupoBanus, foctynHoro B cucreme OpenSCADA (puc.3.1.1).
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Puc.3.1.1 IIpumep cTpyKTYphI IPOU3BOJHOTO BUIKETA.

Bumker sBiisieTcst 371eMEHTOM, IMOCPEACTBOM KOTOPOI0 00eCTIeYrBaeTCs:
+  BU3yaJHM3al¥sl ONIepaTUBHON 1 apxuBHOHN nH(MopMaru Benenus T11;
+ CUTHanu3anus npo HapyueHus senenus TII,
 IepexitodeHue Mexay kagpamu TII;
+ ympaBjeHHUE TEXHOJOTUYECKUM 000pyI0BaHHEM U napamerpamu Beaenus TI1.

Hactpoiika u cBA3bIBaHUE BUIKETOB IPOU3BOAUTCS ITOCPEICTBOM UX CBOMCTB. POIUTENBCKUI BUIKET U
BUJUKETHI, COJIEpIKaIMECs] B HEM, MOTYT JIOTOJHSITHCS MOJIb30BAaTEIbCKUMHU CBOMCTBaMHU. B mocnenctuun
NOJIb30BATENbCKME U CTaTUYECKHE aTpUOYThl CBA3BIBAIOTCS CO CBOWCTBAMM BIIOKEHHBIX BM/KETOB
MOCPEJCTBOM BHYTpPEHHEH JOTHKH. [ oTOOpakeHHss TUHAMUKU (T.€. TEKYIIMX U APXUBHBIX JAHHBIX)
CBOMCTBA BHUKETOB JTUHAMH3UPYIOTCS, T.€ CBS3bIBaloTCS ¢ aTpuOyramu mapametrpoB OpenSCADA wim
CBOICTBaMM JApPYTMX BUDKETOB. Mcnonbp3oBaHuE Ui CBSI3bIBAHMS BIIOJKEHHBIX BHUJKETOB BHYTPEHHEN
JIOTUKOM JOCTYNMHBIX $3BIKOB IOJIB30BaTENbCKOro IporpamMmmupoBanus cuctembl OpenSCADA cHumaer
BOIPOC pean3allii CIO0KHOM JIOTMKM BH3yalH3aluu, oOecreuuBasi TEM CaMbIM BbBICOKYIO T'MOKOCTb.
[IpakTHuecky MOKHO CO3/1aBaTh MOJHOCTHIO JUHAMU3UPOBAHHBIE KAJpPbl CO CIOKHBIMU B3aUMOCBS3SIMHU Ha
YPOBHE I0JIb30BaTEs.

Mexny BUIKETaMH Ha pa3iIM4YHBIX YPOBHAX HEpPAapXHUU BBICTPAUBAIOTCS JOCTATOYHO CIIOKHBIE
HACJICJICTBEHHBIC CBSI3W, KOTOPBIC ONPEICISIOTCS BO3MOXKHOCTHIO HCIOJB30BAHUS OJHHX BHJKCTOB
JIpYTMMH, HauuWHas ¢ OMOIMOTEYHOr0 BUJDKETAa M 3aKaHYMBash BUKETOM ceaHca. (s pa3bsCHEHHS ITHX
0COOEHHOCTEH B3amMojeicTBHUs Ha puc. 3.1.2 n3o0pakeHa HCUEPIBIBAIONIAs KapTa «HUCIIOJIb3YIOIIETO)
HaCJICIOBaHHSI.
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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 «ucnons3yromniero» HacieI0BaH|s KOMIIOHEHTOB KOHIICTIITAN/ ABMKKA
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Ha ypoBHe ceaHCOB BHUDKET COAEPKUT KaJap 3HA4YeHUH mpouenypsl o0cuéra. ITOT Kaap UHULMHUPYETCS
U HMCIIONB3YETCs B Clydae HAIMYMA Mpolexypsl o0cuéra. B MOMEHT MHUIMAIU3AMK CO3AETCs MEepEeYeHb
MapaMeTpoB MPOIENYypbl U BBHIMOIHIETCS KOMIMJISIUS MPOLUEAYpbl C 3TUMHU HapaMeTpaMH B MOJIYJIE,
peaau3yroneM BBIOpAaHHBIN S3bIK NMPOrPAaMMHUPOBAHUS W 3aKOJMPOBAHHBIM IOJHBIM HMMEHEM BHJDKETA.
CxomnunupoBaHHast GYHKIHS MOIKITIOYASTCS K KaJipy 3HAUYEHUI mporeaypsl oocuéra. J{anee BeIomHICTCS
BBIUUCIIEHHE C TIEPUOJUYHOCTBIO CEaHca.

Beruucnenne u 06paboTKa BUIKETA B 1IEJIOM BBITIOJIHSACTCS B CIEAYIOLICH MOCIET10BaTEIbHOCTH:
+  BBIOMpAETCs COOBITHS, TOCTYITHBIC HA MOMEHT BBIYHMCIICHHS U3 aTpuOyTa “event” BHIDKETA;
«  COOBITHS 3arpy’Kal0TCs B MapaMeTp “‘event” KaJapa BEIYUCICHHUS,
*  3arpyKaroTCs 3HAYCHUS 110 BXOJAHBIM CBS3SIM B KaJIp BBIYUCIICHHS,
+  3arpyXaroTcs 3HAYCHUs CTICLUATbHBIX TepeMeHHbIX B kajp Beruucienus (f frq, f start u £ stop);
+  3arpyXKaroTcs 3HAYCHUs BRIOPAHHBIX MMAPaMETPOB BHIKETA B Ka/Ip BHIYHCIICHUS;
*  BBIYHCIICHHUE;
« BBIPY3Ka 3HAUEHHI KaJpa BEIYMCIICHUS B BEIOpaHHBIEC MTapaMEeTPhl BUIKETA,
- BBITPY3Ka COOBITHA U3 MapaMeTpa “‘event” Kajpa BbIUYUCICHUS;
+ 00paboTka coOBITHI U Nlepeada HeoOpPaOOTaHHBIX HA YPOBEHb BHIIIIE.

3.2. IIpoekTt

HenocpencTBenHnass KoH(pHUTypaIus U CBOMCTBA KOHEUHOTO MHTEpQeiica BU3yaIN3alud COACPKATHCS B
npoekTe uHTepdeiica Buzyanusanuu CBY. MokeT OBITh CO3aHO MHOXECTBO TPOEKTOB HMHTEpP(ErcoB
BU3YaIM3al1H.

Kaxxaplif mpoekT BKIIOYaeT Kaapbl U3 OMOIMOTeK KaapoB/BUIKETOB. Kaap mpenocraBisieT HHCTPYMEHT
JUTSI TIPUBSI3KH JWHAMUKH K OMHMCAaHHBIM B HEM CBoiicTBaM. Bce cBolicTBa Kaapa MOTYT OBITH CBSI3aHBI C
JTUHAMUKOM WJIM pa3pelieHbl KOHCTAaHTaMH, a MOTYT BBICTyHaTh B poyik ImabioHa 1yt (GOpMHUPOBAHUS
MIPOU3BOJIHBIX CTpaHUll. DaKTHUUECKU KaXKIBIA KaJlp MOXKET COAECPKATh MHOKECTBO CTPAHUI[ C COOCTBEHHOU
JTUHAMUKOM. JIaHHBIN MEXaHU3M TMO3BOJISIET MPEIETBHO YIIPOCTUTH MPOIIECC CO3/IaHUs OJTHOTUITHBIX KaJpOB
uwkeHepoM ACY-TII wunu nonw3oBatenem cuctembl OpenSCADA i mpocToro MOHUTOPHUHTA.
[TpumepoM TakuX OJHOTUITHBIX KaJPOB MOTYT OBITh: TPYMIBI KOHTYPOB, TPYIIIBI TPAPUKOB, MIPOTOKOIBI U
pazIUYHBIE CBOJHBIC TAaOIUIIBI. MHEMOCXEMBI TEXHOJOTUYECKHUX MPOIECCOB PEIKO MOANAIAI0T O] TAKYIO
cxeMmy u OynyT popMUpPOBATHCS MPSIMO B OMHMCAHUU KaJpa.

Jis mpenocTaBieHUs] BO3MOXKHOCTH CO3JIaHHSI CIIOXKHBIX Hepapxuieckux uHTepderico BY kampsl,
NIOMEIIEHHBIE B IIPOEKT, MOTYT TIpYyNIHPOBATHCS IIyTEM MMEHOBAaHUS B HEPAPXUUYECKOM BHUAE U
COOTBETCTBYIOIICH BU3yaJM3allUd B BHJE JepeBa. B mpuaady K 3TOMy NpPeNyCMAaTPHUBACTCS MEXAHWU3M
aCCOLIMATUBHOIO ONMCAHUS BBI30BA KaJPOB IIOCPEICTBOM PETYIISIPHBIX BBIPAKECHHIA.

HpHMep HCPAPXUUCCKOTO MPCACTABJICHUSA KOMIIOHCHTOB IIPOCKTAa KIIACCHYCCKOI'O I/IHTep(I)eﬁca BY
TEXHOJIOTMYECCKOTO IMponecca € OIMMCaHnueM BI)Ipa)KeHI/If/i CTaHAAPTHBIX BBI3OBOB IIPUBCACH 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 Uepapxudeckoe mpencTaBieHs] KOMIIOHEHTOB ITPOEKTa KilacCuueckoro nurepdeiica BY
TEXHOJIOTHYECKOTO MPOLECCa.

B cootBerctBum ¢ puc.3.1.2 OOBEKTHI CECCHU IMPOCKTA HACIEAYIOTCS OT a0CTPAKTHOTO OOBEKTa
"Widget" u HCMONb3yIOT COOTBETCTBYIOIIME OOBEKTHI mMpoekta. Tak, ceccus ("Session") HCHOIB3yeT
npoekT ("Project") u hopmupyer pasBépHyTOe AepeBo Ha ocHOBe Hero. CTpanuiia mpoekTa "Page" mpsmo
ucrnosp3yercs crpanunieit ceccun "SessPage". Octanbable 00bekThl ("SessWdg") pasBopaumBaroTcs B
COOTBETCTBUU C UEpapXUeH 3IeMeHTOB cTpaHuLibl (puc.3.1.2).

B nononHeHue K cTaHIapTHBIM cBoiicTBaM aOcTpakTHOro BukeTa ("Widget'") smeMeHThl cTpaHULIbI U
CaMM CTpPaHMIIBI CECCHM IOJy4aroT CBOMCTBA: XpaHEHHUs KaJpa 3HAYCHUH BBIYMCIMTEIBHOM MPOLERypHl,
oOcuéra mpomeayp W MeXaHW3M O0paboTkKH coObITHH. CTpaHHIBI CECCHM B JIOTIOJHEHHE KO BCEMY
coJiepKaT KOHTEHHep cIenyroIuX 1Mo uepapxuu crpanul. Ceccus B 11€JIOM OOCUMTBHIBAETCS C YKa3aHHOM
NEPUOANYHOCTBIO U B I1OCIIEOBATEIbHOCTH:

+ "Crpannna BepxHero ypoBHs" -> "CTpaHula HUKHETO YpPOBHS"
+ "Bumker HUKHeEro ypoBHs" -> "Bupker BepxHero ypoBHs"

Taxkas monuTHKA ITO3BOISET 06XOILI/ITI> CTpaHUIbl B COOTBCTCTBHHU C Hepapxneﬁ, a COOBITHSIM B BUJKETaxX
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BCIIIBIBATh HA BEPX 3a OAHY UTEPALHIO.

B ceccun peanusoBaHa nojajepkka crieluaibHbIX CBOWCTB CTPAHULL:
- Container - cTpaHulIa BISETCS KOHTEHHEPOM IS HUKENIeKAIIUX CTPAHMII,
«  Template - ctpannua siBisieTcst aOIOHOM ISl HIKEJI@KALUX CTPAHMUIL;
- Empty - mycTasi, HEaKTHUBHasi, CTPAaHMIIA; 3TO CBOMCTBO MCIIOJIb3YETCS COBMECTHO CO CBONCTBOM
Container 111 OpraHu3aliK JOTHYECKUX KOHTEHHEPOB.

Ha ocHOBe 3THX CBOMCTB peaIn30BaHbl CICAYIOLINUE TUIIbI CTPAHULL
« Standard - CrangapTHas cTpaHulia (HE€ YCTAHOBJIEHO HH OJIHO M3 CBOWCTB). SIBisieTcs
MOJHOUEHHON KOHEYHOU CTPAHULIEH.
- Container - IlonHoneHHAs CTpaHMIIA CO CBOWCTBOM KoHTelHepa (Container).

« Logical container - Jlorndyeckuil KOHTeWHep, (AKTUUECKH HE SBISIONIMICS CTpaHHIICH
(Container|Empty). BeInonHSET CBOICTBO NPOMEKYTOYHOTO U IPYIIHPYIOLIET0 JIEMEHTa B I€pPEBE
CTpaHuLL.

« Template - Ctpanuna mabnon (Template). Yucras mabioHHAs CTpaHUIA UCIONb3YETCS IS
OTMCaHus OOIIMX CBOMCTB M JIOOTIPEICIICHHUS HX B YACTHOM TOPSIAKE BO BIOKEHHBIX CTPAHHUIIAX.

« Container and template — Ctpanuua 1mabinoH u koHreitHep (7emplate|Container). CoBmeraer
¢GbyHKIMYM mabI0Ha U KOHTEHHEepa.

[TepexnroueHne, OTKPBITHE, 3aMENICHHWE W HAaBUTALMsA 110 CTPaHUIAM peaJM30BaHbl HAa OCHOBE
00paboTKK COOBITHIA MO CIICHAPHIO B aTpuOyTe akTUBHOTO Bumkera "evProc". Crenapuii aToro atpudyra
3alIHMChIBACTCA B BUJIC CIIMCKA KOMAH C CHHTAKCHCOM: <event>:<eVSrc>:<c0m>:<prm>. I'ne:

« event - O)XHIAEMOE COOBITHE;

+ evSrc - IyTh BIIO)KEHHOTO BHJKETA-HCTOYHUKA COOBITHSI,
« com - KOMaH/1a CECCUU;

«  prm - IapaMmeTp KOMaHJIbI.

Pean30BaHbl CIIEAYIONIME KOMAH/IbL:
« open - OTKpbITHE cTpaHulpl. OTKpbIBacMas CTPaHUIA YKa3bIBAE€TCA B IapaMeTpe <prm> Kak Ha
MPSIMYTO, TaK U B BUJIE madioHa (Hanpumep: /pg_so/1/*/*).
« next - OTKpbITHE cieayronieil crpanuipl. OTKphIBaeMas CTpaHMIlAa YKa3hbIBA€TCA B IapaMeTpe
<prm> B Buji¢ mabiona (Harpumep: /pg._so/*/*/$).
« prev - OTKpBITHE TIpeAbIAyIIEel cTpanuibl. OTKphIBaeMas CTPaHHIIA YKA3BIBAETCS B MapameTpe
<prm> B Buji¢ mabona (Hapumep: /pg._so/*/*/$).

CriennanibHbIE CUMBOJIBI IA0JIOHA PACIIU(PPOBBIBAIOTCS CIEIYIONIUM 00pa3oM:
.+ pg_so - mpsaMoe UMs TpedyemMoil cTpaHuIlbl ¢ pedurcom. TpebyeT 00s13aTeTbHOIO COOTBETCTBUS
Y MCTIOJNIB3YETCS ISl MISHTH()UKALMY TIPEABIIYIIEH OTKPBITON CTPaHHUIIBL;
« [ - uMsa HOBOHM cTpaHulbl B oOmieM mytu Oe3 mpedukca. UrHopupyercs npu oOHapyKEHUU
MPEABIAYIIEH OTKPBITON CTPAHULIBL;
« * - crpaHuna Oep€rcs ¢ UMEHHU Mpelblaylield OTKPHITOM CTpaHHIIBI WM MOJCTABIISETCS MepBast
JOCTYIHAs CTPaHUIIA, €CJIU MPEAbAYIIAs OTKPBITasi CTPAaHUIA OTCYTCTBYET;
« § - ykaszpIBaeT Ha MECTO OTKPBITOW CTpPAHHIIBI, OTHOCHUTEIHHO KOTOPOW HEOOXOTUMO HCKATh
CJIEYIOIYIO WJIM IIPEIBIAYILYIO.

Jyis noHuMaHus paboThl MEXaHU3Ma MabI0HOB MPUBEIEM HECKOJIBKO PEabHBIX IIPUMEPOB:

« [lepexnouenue 06vekma cueHaIU3aAYUU:
Komanpa: open:/pg_so/2/*/*
brino: /pg_so/pg 1/pg mn/pg 1
Crano: /pg_so/pg_2/pg _mn/pg 1

« Ilepexnmouenue suoa:
Komanga: open:/pg_so/*/gkadr/*
beuno: /pg_so/pg 1/pg mn/pg 1
Crano: /pg_so/pg 1/pg gkadr/pg 1

«  Credyrnowas/npedvloywas cmpanuya euoa.:
Komanpa: next:/pg_so/*/*/$
beuno: /pg_so/pg_1/pg mn/pg 1
Crano: /pg_so/pg_1/pg mn/pg 2
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B kauectBe mpumepa npuBenéM cleHapuil oOecmedeHus palbOThl TIIaBHOW CTpaHHIbI HHTepdeiica
MOJI30BATES:

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/1l/*/*
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 cBsi3Ke ¢ BBIMICONMUCAHHBIM MEXaHM3MOM Ha cTopoHe Bu3yanu3anuu (RunTime) moctpoena noruka,
peryiaupymomas, KakuM o0pa3oM OTKpbIBaTh CTpaHMIbl. JlorMka HOCTpoeHa Ha CIEQyIOUIMX aTpudyTrax
0a3oBoro anemenra "Box":

« pgOpen - Ilpusnak "Crtpanuia oTKpbITa".

+ pgNoOpenProc - Ilpuznak "MconHAT CTpaHMIly Aa’Ke €CJIM OHA HE OTKpBITA".

« pgOpenSrc - CoIepXHUT aJapec BHUJKETa WIM CTPaHUIIbl, OTKPBIBIIEH Tekymlyro. B ciydae
BJIO)KEHHOTO KOHTEMHEPHOIO BHJDKETA 3IECh COIEPIKUTCS aapec BKIOYAEMOW CTpaHULbL. /[l
OTKPBITHSI CTPaHMIIBI U3 CKPUIITA JOCTATOYHO 3/1€Ch YKa3aTh aApec BUIKETA-UCTOYHUKA OTKPBITHS.

- pgGrp - I'pynna crpanun. Mcnons3yeTcs 1uisl CBSI3KM KOHTEHHEPOB CTPAaHMI] CO CTPAHMIIAMH B
COOTBETCTBHH C OOIIEH IPyIIIOH.

Jloruka onpeseneHus: croco0a OTKPBITHS CTPAaHUI] paboTaeT CIEAYIOINUM 00pa3oM:
+ ©CJIM CTpaHHIa UMEET TPYIIy "main" WK COBMAAAET C TPYIION CTPAaHUIIBI B TIABHOM OKHE WIIH
HCT CTPpAaHUIbI HA ITTABHOM OKHE, TO OTKPbIBATH CTPAHUILY B I'NTABHOM OKHEC;
+ €CJIM CTpaHHUIla UMEET IPYMIy, KOTOpas COBMAAAET C TPYNIION OJHOTO U3 KOHTEHHEPOB TEKYIIEH
CTPaHMIIbI, TO OTKPBITh B ’TOM KOHTEUHEPE;
* €CJIM HUCTOYHHUK OTKPBITHA CTPAHULBI COBIIAAACT C TeKYHIeﬁ CTpaHHIIeﬁ, TO OTKPBITH B BH/C
JIOTIOJTHUTEIHHOTO OKHA HAaJl TEKYILEH CTpaHuIeH;
. TIepenaTh BBI3OB HA 3alPOC OTKPBITHSA JOMOJHHUTEIBHBIM OKHaM € OOpa0OTKOW y KaXKIOTO IO
MIEPBBIM TPEM ITYHKTaM;
« €CIM HUKTO H3 POACTBEHHBIX OKOH HE OTKPBUI HOBYIO CTPaHHMIy, TO OTKpBITH €€ Kak
POJICTBEHHOE OKHO TJIaBHOT'O OKHA.
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3.3. Ctuiin

M3BeCTHO, YTO YENIOBEK MOXXET MMETh WHAMBUIYaJIbHble OCOOEHHOCTH B BOCHPUATHHM I'paduuecKoit
uHpopmauuu. Eciu 3TH O0COOCHHOCTHM HE YYMTHIBATh TO MOXHO IOJYYUTHh HEIPUSATHE U OTTOPKEHUE
nosib3oBarenst kK uHTepdeiicy BY. Takoe HempustHe MW OTTOP)KEHHE MOXKET NPUBECTH K (haTalbHBIM
omnOkaM mnpu ympasineHun TII, a Takxke TpaBMUpOBaTh 4eEJIOBEKa IOCTOSHHON paboToil C TakuMm
unrepdeiicom. B SCADA cucremax NPHHATHI COTJALICHUS, KOTOPHIE PETIIAMEHTHPYIOT TPeOOBAaHUS IO
CO3JIaHMI0 YHU(HUIMPOBaHHOTO HMHTepdeiica BY HopMmanbHO BOCIPUHMMAEMOIro OOJIBIIMHCTBOM JIFOJEH.
[Tpu 3TOM MpaKTHUYECKH OTCYTCTBYET YUET OCOOCHHOCTEH JII0JIEH ¢ HEKOTOPBIMU OTKJIOHEHHSIMH.

C nenbio y4ecTb 3TO OOCTOSITENBCTBO, M TMPEAOCTABUTH BO3MOKHOCTH ILIEHTPAJIM30BAaHHO M IPOCTO
U3MEHATh BHU3yalbHBIE CBOWCTBAa HMHTepdeiica, MPOEKTOM MpeaycMaTpUBACTCS pealn3alus MeHeKepa
cTuieit uaTepdeiica BU3yaanu3aimm.

[Tonb3oBaTeneM MOXKET OBITh CO3AAHO MHOXECTBO CTWJICH, KaXKIbIH M3 KOTOPBIX OydeT XpaHUTh
[[BETOBbIC, MIPU(TOBBIE U JAPYrHe CBOWCTBA 3JIEMEHTOB Kazapa. [IpocTtas cMeHa CTWISI MO3BOJHUT OBICTPO
npeobpazuty uHTepdeiic BY, a BO3MOXHOCTh Ha3HAYeHHs] WHAUBUAYAIbHOW CTHJIS JJISl TOJIH30BATENs
MO3BOJIHT yYECTh €r0 HHIUBUIYaJIbHbIE OCOOCHHOCTH.

Jns peanuzanuu 3TOM BO3MOXHOCTH, TIPH CO3/ITaHUU KaJIpoB, HEOOXOAMMO JJIs CBOMCTB I[BeTa, mpudTa
U Jpyrux ycraHoBuTh mapametrp "Kondurypanusa" (tabnuisl Bo Briaake "O6pabotka") B 3HaueHue "U3
ctuns” (puc.3.7). A B mapamerpe "KoHpurypannoHssiii malnoH" ykazaTe HASHTU(UKATOP OIS CTHIIA.
Janee 3To moje aBTOMAaTWYECKH IMOSBUTCS B MEHEJDKEpe CTUJIEH M ero MOXHO OyAeT TaM MEHSTb.
Menemkep cTHIIEH JOCTYNEH Ha CTpaHuie KoH(urypauuu mpoekra Bo Bkiaake "Crtumu" (puc. 3.3). Ha
9TOM BKJIAJIKE MOXHO CO3/1aBaTh HOBBIE CTWIM, YAQISATh CTapble, U3MEHATh IOJSA CTHIA U yIAlsITh HE
HYXXHBIE.

0 CTa

dahn  PegakTvpoeadwe Bug  Momows  QTStarter
- = EL 80 2
88 V0VOCO = o &
|l-'1ru'|ﬂ B

= e Jemo cTaHuma
= Basel gaHHex
"jf, BesonacHocTh | Mpoekt | CTpaHuuel | Mime gaHHele | CTinm l
3¢ TpaHcnopTel
w TpaHCnopTHEIE NPOTOKONb CTHNG: [Defaurt |v]
J CBop AaHHbIx
| ApxMEBI .
{4 CreumansHsle CeoncTea:
[H| MNonbsoBaTenbokie MHTERMERCH Id | AHEUEHME |
PaBounii None30EaTENLCKWA UH
g CHETEMHBIA KoHMrypaTop (WE 1 |backColor  gray
= _ JBMHOK cpeibl BU3YanM3aLin i
=) Mpoesm:
g MpyANel CUMHanU3aupii
0 AGLKS
Butnuomesa audwemos:
Ceanc:
DyHEGUL
CHCTEMHBIA KoHDWypaTop (QT!
QT GUI nyckaTens
LrHamMUYeckMA VWEB KoHpK n.rpaE

Pafoqnit NoNe30EaTENLCKMA MH] ™

Mpoexm: AGLKS

Kma: [ Default

0-H-B-H-B-H-B

Tromar)

Puc. 3.3 Bxnaaka "Ctunu" cTpaHuIisl KOHQUTYpAIUU MIPOEKTa.

B nenom ctunm qoCTYnmHBI HauMHAs ¢ ypOBHS MpoekToB. Ha ypoBHe OMOMMOTEK BHJKETOB MOXKHO
TOJIBKO OIPENEINATh MOl CTHIeH y BuakeToB. Ha ypoBHe npoekTa npu BeIOOpe CTHIIA BKIIOYaeTcs padboTa
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CO CTWJISIMH, 4TO MPEAINoJaraeT A0CTyI K MOJIIM CTHJICH BMECTO HENOCPEACTBEHHBIX 3HAUE€HUM aTprOyTOB.
DaKkTUYECKH 3TO O3HAYAeT, YTO MPH YTCHUHU WU 3alHMCU aTpuOyTa BHUIDKETa yKazaHHBIC orepauu OyayT
OCYIIECTBIISATHCS C COOTBETCTBYIOIUM OJIEM BRIOPAHHOTO CTHIIS.

HpI/I 3aIlyCKC IIPOCKTA Ha HCIIOJHCHUSA 6y,[[eT HCIIOJIb30BaH }/CTaHOBJ'IeHHHﬁ B IIPOCKTC CTUIIb. B
MOCJICACTBHU ITOJIB30BATCIIb MOXKET BI>I6paTB CTWJIb U3 MEPCUHA AOCTYIHLIX. BBI6paHHBIfI I10JIB30BAaTCIEM
CTHJIb 6y,Z[CT COXpaHéH " UCIIOJIB30BAH IIPpH CICAYIOIIECM 3aIllyCKE ITPOCKTA.

3.4. CoObITHs, ©X 00pa0OTKA U KAPTHI COOBITHIA

VYuurbiBasg cHeKTp 3ajad Uil KOTOPbIX MOXKeET ucroisb3oBatbes cucrema OpenSCADA, HyxHO
IPEIYCMOTPETh U MEXAHU3M YIPABJICHUS HHTEPAKTUBHBIMHU I10JIb30BATEILCKUMH COOBITUAMU. DTO CBS3aHO
C TEM, UTO IPHU PELIEHUH OTAEIBHBIX 33/1a4 BCTPAaUBAaEMbIX CUCTEM YCTPONCTBA BBOJA U YIIPABICHUS MOTYT
3HAYUTENbHO OTIMYarcs. Bmpouem 1ocTaTOYHO B3MIIHYTH Ha OOBIUHYIO OQUCHYIO KiIaBHATypy U
KJIaBHATypy HOYTOYKa 4TO OBl CHATH J1I0OBIE COMHEHHSI 0 HEOOXOAMMOCTH MEHEKepa COObITHI.

Menemkep COOBITHI JOMDKEH padoTaTh, MCIONB3YS KapThl coObITHI. Kapra coObITHII - 3TO CHUCOK
MMEHOBaHHbIX COOBITUH C yKa3aHUEM €ro IMpoucXokieHus. lIpouncxoxneHueM coObITHS MOKET ObITh
KJIaBHATypa, MAaHUITYJIATOP MBIIIH, HPKOMCTUK U T.J1. [Ipy BO3HUKHOBEHUH COOBITHUS MEHEIKep COOBITHIA
UIIET €ro B aKTUBHOM KapTe M CONOCTaBIsET ¢ HMMeHeM coObITus. ComocTaBiI€HHOE HMS COOBITUS
IIOMEIIAeTCsl B odepeab Ha o0paboTKy. BuKeThl B 3TOM cilydae AOJDKHBI 00pabaThIBaTh MOJYYEHHYIO
odepeb COOBITHH.

AKTHBHas KapTa COOBITMH yKa3bIBaeTcs B Mpoduiie KaKAOro IMOJb30BaTeNsl WIM YCTaHABIMBAETCS IO
YMOJIYaHHIO.

B nemom npenycMOTpeHbI YeThIpe THMa COOBITHIA:
+ cobObITHa 00pa3oB CBY (npedukc: ws_), HanpuMmep, COOBITHE HAXKAaTHs KHOIIKU - ws_BtPress;
- KJaBulIHbe coObITHs (mpedukc: key ) - Bce COOBITHS OT KJIaBHATypbl M MBIIIKM B BUAE -
key presAltl;
* TIOJIB30BATENIbCKUE COOBITHA (TpeUKC: UST ) TEHEPHUPYIOTCS IOJIb30BaTeNieM B MpOIEaypax
00cuéTa BUJKETOB;
+ ManupoBaHHBIE COOBITHA (TIPEPUKC: map ) - COOBITHSA, TIOTYUYEHHBIEC U3 KapThl COOBITHI.

Camo coObITHE TpeaCTaBIseT Malo WH(OpPMAIMK, OCOOEHHO €CiIu ero oOpaboTka MPOUCXOIUT Ha
YpOBHSX BbImE. J[7s OMHO3HAUYHON HAEHTU(GUKALUUA COOBITHS M €ro HCTOYHHKA COOBITHE B IEIOM
3aIMChIBACTCS CIeAyonM oopasom: "ws BtPress:/curtime". I'ne:

ws_BtPress - coObITHE;
/curtime - yTh K JOYEPHEMY SJIEMEHTY, CTCHEPHPOBABILIETO COOBITHE.

B Ttabmune 3.4 mpuBenéH mnepedyeHb CTAaHAAPTHBIX COOBITHH, MOJACp)KKa KOTOPBHIX MOJDKHA OBITh
oOecrieyeHa B Buzyanuzatopax CBY.

Tab6umua 3.4. CrangapTHbie COOBITHS

Id ‘ Onucanue
Knasuamypnuvie cooimus: key_[pres|rels][Ctrl|Alt|Shift] {Key}
*SC#3b CKaH KOJI KJIaBUIIIH.
*#2cd5 Ko He iMeHOBaHHON KJIIaBUIIIH.
*Esc "Esc".
*BackSpace VY nanenus nmpeapaynero cuMBona - "'<-",
*Return, *Enter BBog - "Enter".
*Insert Bceraska - "Insert".
*Delete Vnanenwne - "Delete".
*Pause [Tay3a - "Pause".
*Print [Teuats sxpana - "Print Screen".
*Home Jowm - "Home".
*End Koner - "End".
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Id Onucanue
*Left Bineso - "<-".
*Up Bgepx - '
*Right Bmpago - "->".
*Down Bumz - 'V'.
*PageUp Crpanwuisl BBepx - "PageUp".
*PageDown Ctpanunel BHM3 - "PageDown".
*F1 - *F35 OynaknuoHanpHas kinasuma ot "F1" mo "F35".
*Space [IpoGen - '".
* Apostrophe Amnoctpad - "
* Asterisk 3BE3710UKa HA TOMOTHUTENLHOM T0JI€ KJIIaBUATYpPHI - '*'.
*Plus [Iroc Ha TOMOTHUTENBHOM MOJIE KJIABUATYPHI - '+'.
*Comma 3amsras - ',
*Minus Mumnyc - '-'.
*Period Touka - ".".
*Slash Haxmnonnas yepra - '\'.
*0 - *9 [Hudpa ot '0' 10 '9".
*Semicolon Touka c 3amgToii - ";'.
*Equal PaBno - '='.
*A-*Z KnaBumm OykB natuHcKoro andasuta ot 'A' 1o 'Z'.
*BracketLeft JleBas kBagpaTtHas ckooOka - '['.
*BackSlash OOpatHast HaKJIOHHas JUHUA - '/'.
*BracketRight [IpaBas kBanpaTHas ckoOka - ']'.
*QuoteLeft JleBas kaBbIuKa - "'

Cobvimus knaguamyproeo gokyca.

ws_FocusIn

q)OKyC TOJIYYCH BUKCTOM.

ws_FocusOut

@DOKyC yTepsiH BUJIKETOM.

Mbuviuunvle coovimus:

key mouse[Pres|Rels][Left|Right]|

Midle]

Haxara/oTnymiena KHOIMKa MBIIIIH.

key mouseDDblClick

JIBoliHOE HaKaTHE JICBOM KHOMKH MBIIIIH.

Cobvimus Keumayuu Ha cmopoHe susyajiuzamopa.

ws_alarmLev

KBuranus Bcex HapyIIeHU BCEMH CIOCO0AMH YBETOMJICHHS.

ws_alarmLight

KBI/ITaHI/IH BCCX HapymeHI/Iﬁ YBCAOMIICHHUA MHUTaHHEM/CBETOM.

ws_alarmAlarm

KBuranus Bcex HapyleHUN yBETOMIICHUS TYIKOM.

ws_alarmSound

KBwuramus Bcex HapyIIeHUH YBEIOMIICHUS 3BYKOM/PEUbIO.

Cobvimus npumumusa snemenmapnou ueypel EIFigure:

ws_Fig[n][Left|RightMidle]

‘AKTI/IBaHI/IH ¢buryps! (3aJIMBKH) [n] KIABUIIEH MBIIIIH.

Cobvimus npumumuea s1emenmos ¢popmv: FormElL:

ws_LnAccept

YcTaHoBIE€HO HOBOE 3HAUCHUE B CTPOKE BBOJIA.

ws_TxtAccept

M3MeHeHO 3HaYCHUE pelaKTOpa TeKCTa.

ws_ChkChange

CocrosiHIE (pnamca HN3MCHCHO.

ws_BtPress

Kuomnka »Haxkara.

ws_BtRelease

Knonka ormymieHa.

ws_BtToggleChange

HN3menena BJAaBJICHHOCTb KHOIIKH.

ws_CombChange

N3meHeHo 3HavueHue moist BEIOOpA.
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Id Onucanne
ws_ListChange W3MeHeH TeKylui 2JIEMEHT CIIUCKA.

ws_SliderChange N3meHeHune mooxKeHus ciaiiepa.

Cobvimus npumumusa meoua-konmenma Media:

ws_MapAct{n}[Left|RightMidle] ‘AKTI/IBI/IpOBaHa Me/Ina-00JIacTh ¢ HOMEPOM {n} KJIaBHUILIECH MbIIIH.

CoObITHA ~SBISIOTCSI OCHOBHBIM MEXaHU3MOM YBEIOMJICHHMS M aKTHBHO HCIIONB3YIOTCS  JUIS
OCYILECTBIICHUSI B3aUMOJCHCTBUSA C Tmoyib3oBaTeneM. J[inst oOpaboTKu COOBITHI TpPEedyCMOTPEHBI JBa
MEXaHN3Ma: CLICHAPUU YIPABICHHUS OTKPBITHEM CTPAHHIl M BHIYUCIUTEIbHAS MTPOIIEyPa BUIKETA.

Mexanusm "CreHapuu yIrpaBlieHHs OTKPBITHEM CTPaHUI]' OCHOBaH Ha 0a30BOM aTpuOyTe BUIKETa
"evProc" u geranpHO onmcaH B pazzene 3.2.

Mexanusm "OO6paboTka COOBITUH C MOMOUIBIO BBIYUCIUTEIHHON MPOIEAYyphl BHIKETa" OCHOBaH Ha
aTpubyte "event" M MOJIb30BATEILCKOM MPOIIEypPEe BBIYUCICHUS HA OJHOM M3 SI3BIKOB IOJIB30BATEIHCKOTO
nporpammupoBanusi OpenSCADA. CoObITHs IO Mepe MOCTYIICHUS aKKyMYJIUPYIOTCs B aTpuodyTe "event"
JI0 MOMEHTA BbI30Ba BHIYMCIHUTENLHOM Mpolieypbl. BeiunuciauTenbHast mpoueaypa BbI3bIBACTCS C YKa3aHHOU
MEPUOIMYHOCTHIO BBIUUCIICHUS BUKETA U MOJydaeT 3HadeHue arpuoyra "event" B BUJE CIMCKa COOBITU.
B nmpomenype BbIYHCIEHUS TMOJIb30BAaTEIh MOXKET: MPOaHATM3UPOBATh, 00paboTaTh M UCKIIOYHUTH
00paboTaHHBIE COOBITHS M3 CITMCKA, a TaKXKe 00aBUTh B CIIMCOK HOBBIE cOOBITHS. OcTaBmIMecs MOCie
WCTIOJTHEHHSI TPOILETYyphl COOBITHS, aHATM3UPYIOTCS Ha TMPEAMET COOTBETCTBHUS YCJIOBUSAM BBI30BA
CLIEHapUEM IIEPBOI0 MEXaHM3Ma I10CJIE YEro OCTABIIMECS COOBITUS MEpPEAA0TCsl Ha BEPXHUHN 10 MepapXuu
BUJUKET JJisi 00pabOTKH UM, NMPU STOM OCYIIECTBISETCS KOPPEKIHsS MyTH COOBITHI B COOTBETCTBHM C
uepapxuel MPOHUKHOBEHUS COOBITHSL.

Conepxxumoe atpuOyra "event" siBiasieTcst cmuckoM coObITui popmaTta <event>:<evSrc>, ¢ COOBITHEM B
otnenbHON cTpoke. [IpuBeném mpumep mnpouenypsl oOpabOTKU cOOBITHI Ha Java-mogoOHOM SI3bIKE
10JIb30BaTeNnbekoro nporpammupoBanus 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;

Moaynb nogcuctemsbl “lNonb3oBaTtensckmne nHrepgencel’” <VCAEngine> 289



3.5. Curnaamsanus

BaxxupiM 3nemMeHTOM 110060T0 MHTEpdeiica BU3yaau3aluu SBISETCS yBEIOMIICHHE I0JIb30BATENS PO
HapyleHus - CUrHamsauus. Jlius ynopolieHus BOCHPHUATHSA, a TAakXke B BHJIY TECHOM CBSI3HOCTH
BU3yalIM3allMM U yBEAOMJIEHMs (Kak MpaBUJIO YBEJOMJIEHHE JOMOJHSET BU3YaJU3allMI0) PEHICHO
UHTErpupoBaTh HHTep(eiic yBenomiieHUs B uHTepdeiic Buzyanusanuu. s 3TOro BO BceX BHIDKETax
NpeayCMaTPUBAIOTCS JIBa JIOTIOIHUTENBHBIX aTpuOyTa (ypoBHs ceanca): "alarm" u "alarmSt". AtpuOyt
"alarm" ucnonb3yercs Ans GOPMUPOBAHUS CUTHATA BUIKETOM B COOTBETCTBUU C €rO JIOTHKOM, a aTpulyT
"alarmSt" ucnonp3yeTcst s KOHTPOJIS 32 (DaKTOM CUTHAIM3AI[MN BETBU JIEPEBA CEaHCa MPOSKTA.

AT1pubyt "alarm" sBisieTcs cTpokoil m mMeeT cienyrouuii dopmar: {lev|categ|messagel|typel|tp arg)
I'ne:
« lev - ypoBeHb curnanuzanuu: uncio ot 0 mo 255;
+ categ - KaTeropus CUTHAJA: apaMeTp MOJACUCTEMBI cO0pa, 0OBEKT, MyTh WU KOMOWHAIHS.
+ message - COOOIIEHHE CHUTHAJIM3AIMM; JUISI TIOMEIIEHHEe B CTPOKY CTaryca, OTOOpakeHHs B
MIPOTOKOJIE ¥ IIOMEIICHUS B apXUB COOOIICHU;
 type - TUIBI yBEIOMJICHHS (BH3yaJbHOE, TYJOK U peub); GopMHUpyeTCs B BHIE IIEJIOT0 YUCIA,
cozepxaniero ¢iaru crmocod0B yBEIOMICHHI:
« 0x0I - Bu3yaspHas;
« 0x02 - rynok, yacto npousBoaurcs uepe3 PC-speaker;
+  0x04 - 3BykOBOM cUTHAJ U3 (paiiyia 3ByKa WIIM CHHTE3 Peuu; eciu B <tp_arg> yKa3zaHO MM
pecypca 3ByKOBOTO (paiiia, TO BOCIPOM3BOJAUTCS MMEHHO OH, MHAYE BBIMOJHSACTCS CHHTE3
pedn n3 TeKCTa yKa3aHHOTO B <message>.
.+ tp_arg - apTyMEHT TUIA; UCIOJb3yeTCs B CIy4dae OCYIIECTBICHHUS 3BYKOBOW CHUTHATU3AIUU IS
yKa3aHUs pecypca 3ByKOBOTO cUTHaa ((aiia 3ByKOoBOro opmara).

ATpubyt "alarmSt" sBnsfeTcA LEIBIM YHCIOM, KOTOPOE OTpa)kaeT MaKCHUMAaJbHbIN YpOBEHb CUTHANA U
(akT KBUTALlMU BETBHU JepeBa ceaHca npoekra. PopmaTt uncia UMeeT CIETYIOMUN BU:

- mepBbIi OaiT (0-255) xapakTepu3yeT YpOBEHb CUTHAJIA BETBH;
 BTOpOH OalT yKa3bpIBaeT THI yBEIOMJICHHUS (TaKkKe Kak U B arpudyte "alarm");
« TpeTud OalT yKa3bIBae€T TUI HECKBUTHPOBAHHOIO YBEJOMJICHHS (Takke KaKk W B aTpudyre
"alarm");
« TepBBI OWUT dYeTBEPTOTO OaiiTa MMeEeT CHelHMalbHOE Ha3HAUYeHHWE, YCTaHOBKAa 3TOro OwWra
aBIsieTca (PaKTOM KBUTAIMH YBEIOMJICHUH yKa3aHHbBIX EPBBIM OaiiToM.

(I)opanOBaHne CUTHAJIA K MMOJYYCHHE €TI0 BU3YAJIN3ATOPOM.

dopmMupoBaHHE CUTHAJIa MPOU3BOAMTCS CAMUM BHJDKETOM IIyTEM YCTAaHOBKHM COOCTBEHHOrO aTpuOyTa
"alarm" Hy»XHBIM 00pa3oM, U B COOTBETCTBMM C HHM ycTaHaBiuBaeTcs arpuOyT "alarmSt" Tekymiero u
BBIIIECTOSIIIMX BUKETOB. BU3yanu3aTopsl MojiyyaroT YBEIOMIIEHUE O CUTHAJIE C TIOMOIIBIO CTaHAaPTHOIO
MeXaHU3Ma yBeJIOMIIEHUS] 00 U3MEHEHHH aTpUOYTOB BUDKETOB.

Takolf MeXaHHW3M TIPEIOCTABISET BO3MOXHOCTH (OPMHpPOBATh HHTEp(EHCH CUTHATH3AIMHM Kak Ha
ypoBHe nojcucteMbl "COop AaHHBIX", TaK M MPSIMO HA YPOBHE MPEACTABICHHUS.

YuuteiBasg TO, 4TO 0OpabOTKa YCIOBHUN CUTHAIM3ALMHU OCYLIECTBISCTCS B BHJIDKETaX, CTPAaHUIIBI,
coJieprkaliie 00BbEKThl CUTHAIM3AIMH, JTOJKHBI UCIIOJNHATHCA B (DOHE, HE 3aBUCHUMO OT OTKPBITOCTH UX B
JTAHHBIM MOMEHT. DTO OCYIIECTBIISIETCS MYyTEM YCTaHOBKH (hilara CIOJIHEHUS CTPaHULbI B (DOHE.

XOTS MEeXaHW3M CHUTHAJIM3ALUU M TOCTPOCH B CpPEIE BH3YaIM3alldH, BO3MOXXHOCTH (DOPMHUPOBAHHS
HEBU3YAIIbHBIX JJIEMEHTOB CUTHAJIM3aLUU OCTA€TCs, HAIpHUMEp, IMYyTEM CO3JAHMS CTPAHMIBI, KOTOpas
HUKOTJa HE OyJIeT OTKPbIBAThCSI.

KButanus

KBuranus npou3BoauTcs MTYTEM YKa3aHHUS KOPHS BETBU BHDKETOB M THIIOB YBEIOMIIEHHUS. IJTO
MO3BOJIICT PeaTN30BaTh KBUTAIMIO Ha CTOPOHE BH3yajau3aTopa Kak IT0 rpyIiaM, HalpuMmep, o 00beKTaM
CUTHAJIM3AIIUH, TaK ¥ WHAUBUIYAIBHO MO 00bekTaM. [Ipu 3TOM MOXXHO HE3aBUCHMO KBUTHPOBAThH Pa3HBIC
TUTIBI CUTHAJTM3AWN. Y CTaHOBKA KBUTAIIMU MTPOU3BOIUTCS TIPOCTON Moaudukanuei atpudyra "alarmSt".

[Tpumep ckpunra 1yist paboThl ¢ CUTHATAMHU MIPUBEAEH HUXKE:
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//BrpesneHne ¢akTa HalIMUMsa CUTHAJIM3aLUM PasHHX CIOCOOOB yBeIOMJIEHUS

cvt light en = alarmSt&0x100;

cvt_alarm en = alarmSt&0x200;

cvt sound en alarmsSt&0x400;

//BrimesieHre dakTa HalIuMuusd HECKBUTUPOBAHHEIX CUTHAJM3ALUMUM PAa3HHIX CIOCOBOB yBEOOMJIEHUS
cvt light active = alarmSt&0x10000;

cvt _alarm active = alarmSt&0x20000;

cvt sound active = alarmSt&0x40000;

//06paboTka COOHITUNM KHOMOK KBUTALMMU UM KBUTALMS PABHEIX CIOCOOOB YyBEeIOMIIEHUNA
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;

else ev_rezt=sval+"\n";

}

event=ev_rez;

3.6. YnpasJ/ieHue npaBamu

Hnst pasznenenust goctyna k uHTepdeiicy BY u ero cocTaBisiomuM KaKIAbId BUIDKET COJEPIKUT
nH(}OpMaIKIO 0 BIaAeNble, €r0 TPYNIe U MpaBax aocTyma. [IpaBa qoctymna 3ammchIBalOTCs, KaK MIPUHATO B
cucteMe OpenSCADA, B Buzie Tpuaabl: <no/iv308amens><epynna><ocmaivbHvle>, T KaXJbld 3JIEMEHT
COCTOMT M3 TPEX MpHU3HaAKoB Aoctyna. s anementoB CBY npunaTa cnenyromas UX UHTEPIpETaus:

« r'- mpaBO Ha MPOCMOTP BUJIKETA;
« 'w'-mpaBo Ha KOHTPOJIb HaJl BUIKETOM.

B pexume pa3pabotku ucnomibsyercs npoctast cxema jgocryna "root. ULRWRWR ", yto o3nauaer - Bce
MOJIb30BATEIM MOIYT OTKpBIBaTh M NPOCMATPUBAaTh OMOIMOTEKH, MX KOMIIOHEHTBl M TPOEKTHI, a
peaakTHpOBaTh MOTYT Bce noJib3oBarenu rpynnsl "UI" (monb3oBarenbckrue HHTEPHENCHI).

B PEKHUME UCIIOJITHCHUA pa60Ta}0T IIpaBa, OIIMCAHHBIC B KOMIIOHCHTAaX I/IHTep(beﬁca.

3.7. CBs3bIBaHue ¢ AMHAMMKOM

st mpeocTaBleHUsT aKTyaJdbHBIX JaHHBIX B HMHTEpPQECc BH3yadM3alluu JIOJDKHBI HUCIOIb30BATHCS
nanublie oacucteMbl "Coop garabix (DAQ)". [Ipupona STUX JaHHBIX CIEAYIOIAs:
1. mapameTpsl, coaepKaiiue HEeKOTOpPOe KOJIUYECTBO aTpUOYTOB;
2. arpuOyThl TapaMeTpa MOTYT MPEIOCTABIATH AaHHBIC YETHIPEX THUIOB: Jlormueckuit, Llensli,
BemectBennslil 1 CTpOKOBBIN;
3. arpuOyTHl IapaMeTpa MOT'YT UMETh UCTOPHUIO (apXUB);
4. atpuOyThl MapamMeTpa MOTYT OBITh Ha YTEHHE, 3aIIUCh U C TIOJIHBIM JOCTYIIOM.

YuuteiBas HepBBII\/'I IIYHKT, HY>XXHO 00eCIIeYnuTh BO3MOXKHOCTh rpynmnoBOIro Ha3HA4YCHUA CCBUIKH. I[JBI
9TOI0 UCIOJIB3YEM KOHICIIIHIO JOTMYCCKOro YPOBHA.

B cootBeTcTBHM C MyHKTOM 2 CBSI3U 00€CHEUUBAIOT MIPO3pavyHOEe NMpeodOpa3oBaHKUEe TUIIOB U HE TPEOYIOT
CHEeNHATBHON KOH(QUTYpAITUH.

JUis yaOBIETBOpPEHUS BO3MOXKHOCTH JIOCTyNIa K apXvBaM B COOTBETCTBMM C IIYHKTOM 3 CBSI3U
BBITOJIHSIOT MPOBEPKY THIA aTpudyTa W, B cllyyae MOIKIIOUEHUs K "Azpecy”, B 3HaYCHHE MOMEIIACTCS
azipec CBA3H.

B tepmunax CBY, nuHamudeckue CBA3M U KOHPUTypalus TUHAMUKHU SBIISIOTCS OAHUM MPOIIECCOM, JUIS
onMcaHusi KOH(UTrypaluu KOTOpPOro mnpeaycMmaTpuBaercs Bkiajaka "OOpaborka" BumxkeroB (puc.3.7.a).
Bknagka comepxur TaOnuiy KOH(QUIypanuu CBOWCTB aTpuOyTOB BHKETa W TEKCT MPOIETYpHI
BBIYMCIICHUSA BHUIXKETA.
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Puc. 3.7.a Brimagka "O6paboTka" cTpaHuIlbl KOHPUTYPALUHA BHDKETA.

Kpome moneit koHdurypauuu atpubyToB B TaliHIle MpeaycMmarpuBaeTcs kosoHka "OOpabotka', amns
M30UPATEIHLHOTO HCIOJB30BaHUS aTPUOYTOB BHUKETOB B BBIUMCIHUTEIBHOW MPOIEAYPE BHIDKETA, W
kojoHKH "Kondurypanusa" n "Konburypannonusiii mabiaoH" 111 onucanus KOHPUTyparuu CBs3eil.

Kononka "Kondurypanus" nmo3BossieT ykazaTh TUII CBSI3U IS aTpuOyTa BUKETA:
« Ilocmosannas - BO BKIIaJKe CBsI3€l BUJKETA MOSABIISETCS M0JIEe yKa3aHuUs OCTOSHHOM, Harpumep,
0c000ro LBETa UJIH 3arojioBKa JUIsl NIa0JIOHHBIX KaJpOB;
+ Bxoonas ces3v - CBA3b ¢ JUHAMUKOW TOJIBKO JJIsl YTEHUS;
+  Buvixoouas cés3v - CBsI3b C JUMHAMUKOM TOJIBKO JUIs 3aIIUCH;
« [lonnas ces3b - IOJIHAS CBSA3h C TUHAMUKOW (YTCHUE U 3aITUCh).

Kononka "Konburypaunonusli mabiaoH" MO3BOJISET OMHMCATh TPYHIbl JUHAMHYECKHX aTpHOYyTOB.
Hanpumep, 310 Moryr ObITh pa3Hble Tumbl mnapamerpoB mnoacuctembl "DAQ". Kpome toro, mpu
KOPPEKTHOM (POPMHPOBAHUM STOTO TMOJS paboTaeT MEXaHW3M aBTOMATHYECKOTO HAa3HAYCHHS aTpUOYTOB
IpyU yKa3aHUM TOJbKO mapaMmerpa mnoacuctemsl "DAQ", yTo ympomaer Hu YCKOpS€T MpOLECC
KOH(Urypanuu. 3Ha4eHHe 3TOU KOJOHKU umeet cieayromuil Gpopmat: <Ilapamerp>|<Uaentuduxarop>,
rae:

« <[llapamemp> - rpymnna aTpulyTa;

«  <Uoemmugpuxamop> - uneHtTuduKaTop arpuOyra, UMEHHO 3TO 3HAUEHHUE COIOCTABISETCS C
atpuOyramu napameTpoB DAQ mpu aBTOMaTHUECKOM CBS3bIBAaHMM IOCJIE yKa3aHMs TIPYyNIIOBOH
CBSI3H.

YcTaHoBKa cBsi3ell MOKET ObITh HECKOJIBKUX TUIIOB, KOTOPBIN ompeaenseTcs npedukcom:
« val: - Tlpsimas 3arpy3ka 3Ha4deHUs depe3 MexaHu3M cBszeil. Hampumep, cBssp: "val:100"
3arpykaet B aTpuOyT BukeTa 3HadeHne 100. YacTo ucmomas3yeTcst B Crydae OTCYTCTBUSI KOHEYHOM
TOUYKH CBSI3M C LIE€JIbIO IPSIMON YCTAHOBKU 3HAYEHUS.
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« prm: - CBs3p Ha aTpuOyT mapaMmeTpa WIM IMapaMeTp B IEJIOM, JJIsl TPYMIBl aTpUOYTOB,
noacucremsl "Coop nanneix". Hampumep, cBs3b "prm:/LogicLev/experiment/Pi/var" ocymectsisier
JOCTYT aTpuOyTa BUDKETA K aTpuOyTy nmapameTpa noacuctemsl "COop maHHbBIX".

+ wdg: - CBa3p Ha aTpuOyT APYroro BW/DKETAa WM BUDKET B LIEJIOM JUIS TPYIIBl aTpUOYTOB.
Hampumep, cBss3p  "wdg:/ses AGLKS/pg so/pg 1/pg ggraph/pg 1/a_bordColor" ocymecTrisier
JOCTYNI aTpuOyTa OJHOTO BHJDKETa K arpuOyTy Apyroro. Ha maHHBIM MOMEHT 3TOT THI CBSI3H HE
NpeJHA3HAYCH ]Il YCTAHOBKU II0JIb30BATEJIEM BPYYHYIO, a YCTAHABIMBAETCS aBTOMATHYECKU B
pPEKUME TUHAMUYIECKOTO CBSI3bIBAHU!

O06paboTka cBsI3ei MPOUCXOAUT C IEPUOIUIHOCTHIO BEIYUCICHUS BUIKETa B TIOPSIIKE:
+ llonyyeHne TaHHBIX BXOJIHBIX CBSI3EH.
+ BpinonHeHne BBIYMCICHHS CKPUITA.
« llepenaya 3HaAYEHUH 1O BBIXOJIHBIM CBS35IM.

Ha puc. 3.7.b npencrasiena Bkiajaka CBsi3ed ¢ rPyNIOBBIM Ha3HAYEHUEM aTpUOYTOB MyTEM YKa3aHHS
TOJILKO TIapaMeTpa, a Ha puc. 3.7.c ¢ MHAWBHUYyaTbHBIM Ha3HAUEHUEM aTPUOYTOB.

@aiin PepakTwpoBaHve Bug MNomolls

BB O0CO = ha&l'20 2R

[« —

> BuénuomeyHsbil eudxem: El Kran_Sh

o5 KpecT(ofbEemHbliR)
CTpena ofpaTHaA
ElLd
= CMrHanuaagma
+ Komnpeccop
— TMHME CBAIM
=! 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

| Bumker | ATpuByTel | CBA3W | OBpaboTka |

MokasblBaTh aTpMEyYThE [

F

-

iz an

FlFoman]

Puc. 3.7.b Brianka "Csi3u" cTpaHuIlbl KOHGUTYpAIIMK BUDKETA C TPYNIIOBBIM Ha3HAYCHUEM aTPHOYyTOB
nyTéM yKa3aHUs TOJIBKO MapaMerpa.
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QT OpenSCADA KoHdurypaTop

@aiin  PepakTupoBaHue Bwg MNomolb
8 800CO0Ax Lkl 200 29O

[+ }
; BubnuomeyHeild eudxem: El Kran Sh

I F KpecT(oGbEMHBIR) -

~ | CTpena ofipaTHan
CUE 4 | BUIKET | ATpuOyThl | CBA3W | ObpaboTka

= CWrHanusayma
& Kamnpeccap
— NHWA
="., CTpena ofipaTHad(ofbe cam: ’ |v]
= TpyOa npaman ropuioH
— IuHeRka
- El_Krest
~ OBpbIB

- Wkana
- CTpena
[@®] CurHanmsaymA
>< ApmaTypa
~~ KpaH wapoBbli

AGLKS

OCHOBHbIE 3NEMEHTHI

4 TecToeanr

5 Original widget's library

MNoka3blBaTe aTpMEYThI (W]
— CBR3N

shifr: ’ |v]

st _close: ’ |v]

st_open: ’ |v]

O o 2 A

an

Jromar]
fromar]

Puc. 3.7.c Bxinagka "Casi3u" cTpaHuLibl KOHGUTypaIlMi BUDKETa ¢ MHAWBUAYaIbHBIM Ha3HAU€HUEM
aTpuOyTOB.
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[Tpn pa3menieHnn BUDKETA, COJEPIKAIIEr0 KOHMUTYpAIMIO CBA3EH, B KOHTEHHEP BHIDKETOB BCE CBS3H
MCXOJIHOTO BUIDKETa TOOABIIAIOTCS B CIIMCOK PE3yIbTHPYIONIUX CBsA3eH KOHTEHHepa BUIKeTOB (puc. 3.7.d)

®aiin PeparyeaHHa  Burnag  donomara
i == =
B 8000 = L l'20 2R
|"‘"'F' _ <] B8 Cmopitka npoexmy: Jprj AGLKS/pg_solpg_1/pg_mnipg_1
| 36ip AaHmx
| Apxign | BimkeT | BrnagedHi siikeTu | ATpuByTW | 38'A3kM | OGpobka |
£ CneyianbHi ] . : =]
O [ IHTepgeiick kKopucTyBada P_PP3.MapameTp: | prm:/LogicLeviexperiment/P_PP3 M
@ PoboMMA IHTEpgeic Kopuc P_PP5 MapawmeTp: [prm:fLogicl_ewexperimenb'P_PPﬁ |v]
@ CucTeMHMA KoHirypaTap . .
5 1 Pywlif cepenoBnLa siayan PC1.MapameTp: | prm:/BlockCalc/Anastito2node_cntr/PC_KPOT |« |
B fTpoekm: FC2 NapameTp: [prm:fBIockCalcfAnasHtoZnode_cntrfPC_KP,ElQ |v]
@ pynnbl cUrHanu3ay . .
o I AGLKS PC3.MNapameTp: | prm:/BlockCalc/Anastito2nade_cntr/PC_KPO3 |+ ||
=Wl KopHesaA cTpaHk KSH1 MapameTp: [prm:fBIockCalcfAnasHtanodeﬂ{Lm |v]
Bidwem: _ _
5 Cmopinka: KSH2.NapameTp: | prm:/BlackCalc/Anast1to2node/KLLI2 M
= OflecTaHUmno KSHS MapameTp: [prm:fBIockCalcfAnasHtanodefHLUS |v]
m pynna _ -
MoKy MEHTE KSHB.NapameTp: | prm:/BlockCalc/Anast1to2node/KLLIG M
El- MHEMOCHER KSHT NapameTp: [prm:fBIockCalcfAnasHtanodefHLU? |v]
[ H
22 W KSH21 MapameTp: | prm:/BlockCalc/Anast1to2node/KLL2 1 |-]| L]
== [pynna KSH22 NapameTp: | prm:/BlockCalc/Anast1to2nade/KLI22 M
M Mpynna . _
K101 @ P|.|'|apaMETp.[ |v] @
KmMm102 TiNapameTp: | [«]
[ R —
e

Puc. 3.7.d Bknagka "Cssizu" cTpaHuIlsl KOHUTYpaIA KOHTEHHEPa BUKETOB, BKIFOYAIOIIETO BUIKETHI
CO CBSI3SIMHU.

W3 BBIIIIECKA3aHHOTO BUIHO, YTO CBSI3W yCTAHABIUBAIOTCA IMOJBH30BATENEM B Ipoliecce KOH(UTypaIuu
uHTepdeiica. OmHako, Ui TPEAOCTABICHHUS BO3MOXKHOCTH CO3JaHHS KaIpoB OOIIEro Ha3HAYeHHS C
byHKIMEN mpenocTaBiIeHHs JA€TaTU3UPOBAHHBIX JAHHBIX Pa3HBIX HMCTOYHHUKOB OJHOTO THUIA HEOOXOIUM
MEXaHHM3M JIMHAMHUYECKOM YCTAaHOBKM CBsi3eil. Takol MeXaHu3M NpeayCMaTpUBAETCS IOCPEACTBOM
3ape3epBUPOBAHHOTO KJIIOUEBOTO HICHTU(HKAaTOpa "<page>" rpymnmbl aTpuOyTOB CBsA3EH y KaapoB OOIIETO
Ha3HAYCHHs] U JTUHAMHYECKOE Ha3HaueHUe CBs3el ¢ maeHTuukaropom "<page>" B mpoiecce OTKPBITUS
KaJpa 00111ero Ha3HAaYeHUsI CUTHAJIOM OT JAPYroro BUKETA.

PaccmoTtpum mpumep, koraa umercs kaiap oOmiero HasHadeHus "Ilanens koHTpons rpaduxom" u
MHOXecTBO "I'padukoB" Ha pa3HbIX Kaapax. "[laHens KOHTPOIst rpadukoM" UMEET CBSI3U C MIa0JIOHAMMU:
+ tSek -> "<page>|tSek"
« tSize -> "<page>|tSize"
« trcPer -> "<page>|trcPer"
+ valArch -> "<page>|valArch"

[Tpu sTom xaxasii BUpKeT "I'paduk" nmeer atpudytol tSek, tSize, trcPer u valArch. B cimyyae Br13oBa
curHama oOTkpbiTus "lIlaHenum koHTpons rpaduxkom" wu3 mroboro Bmmkera "I'paduk" mpoucxomut
cBs3biBaHMsA aTpuOyToB '"[lamenn koHTpons rpadukoM" B COOTBETCTBHM aTpUOYTy, YKa3aHHOMY B
mabnone, ¢ arpudyrom Bumkera "I'padux". Kak pesynprar, Bce m3meHenus Ha "IlaHenmu KOHTpOIsS
rpadukoM" OyIyT OTpakaThCsl Ha rpaduKe MOCPEACTBOM CBS3H.

B ciiyqae nanmumst y Bumpketa "I'paduk" BHEIIHUX CBsi3eH Ha mapameTpsl nmojacuctemsl "COop maHHBIX",
cBs3u "[lanenu koHTpons rpadukoM” OyAyT yCTaHABIMBATHCSA HA BHEIIHUN HCTOYHUK. KpoMme sToro, ecnu
y "[Tanenu koHTpoII rpaduroM" OyIyT 3asBIEHBI CBSI3U HA OTCYTCTBYIOIINE HEMTOCPEACTBCHHO Y BUDKETA
"I'padux" atpubyThl, TO OymeT NPOM3BOIUTCS TOWCK HA HAIMYME TAKUX aTPUOYTOB Yy BHEIIHETO
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HCTOYHHKA, IIEPBOro Ha KOTOpBIfI YCTAHOBJICHA IIpsAMasi CBsA3b, BBIIOJHAA, TEM CaMbIM, JOIIOJTHCHUC

HENOCTAIOIINX CBI3EH.

JInst HarTsITHOTO M300paKEHUS TOTO MEXaHU3Ma MpUBeIeHa Tadnuia 3.7.

Taoauua 3.7. MexauusMm THHAMHYECKON TUHKOBKH.

AT1pu6yts! "[lanenu KOHTpOIIA A ATpuOyTHI PesynbTupytomas cBs3b Win
" TpUOYTHI
rpadukom” (mabi10H " " BHEIITHETO 3HAYEHHUE CBS3YIOLIETOCS
o I'paduka " "
JTUHAMUAYECKOMN CBSI3M) [Tapamerpa aTtpulyTa
tSek (<page>|tSek) tSek - "I'padux".tSek
tSize (<page>|tSize) tSize - "I'pacuk".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. IIpuMHTHBBI BUIKETOB

JIro60i1 BHOBB CO3/1aBa€Mblil BUJKET OCHOBBIBAETCSI HA OJJHOM U3 HECKOJIBKMX HNPUMHUTHBOB(KOHEUHBII
JIEMEHT BU3yaJIM3allMM) IIyTEM YCTAaHOBKM PpOJCTBEHHOM CBSI3M Kak IpsAMO Ha IPUMMUTHUB, TaK U
IIOCPEJICTBOM HECKOJIBKAX IPOMEXKYTOUHBIX I10JIb30BATEIbCKUX BHUDKETOB. KaKIplii M3 NPUMHUTHBOB
COJCPKHUT MEXaHHW3M (JOTMKY) MOJENM MJaHHBIX. OK3eMIUIIp BH/DKETa XPaHUT 3HAYCHUS CBOMCTB
KOH(QHUTYpHPOBAHUS IPUMHUTHBA CIICIIMATBHO /IS ceOsl.

B 3aJa4du I/IHTep(beﬁca BHU3yaJIU3allu BXOJHUT IMOAJCPIKKA U pa60Ta C MOJCJIbIKO JaHHBIX IMPHUMHUTHUBOB
BUKCTOB. HpI/IMI/ITI/IBBI BUKCTOB JOJIXKHBI OBITH TIIATCIBHO HpOpa60TaHBI n YHI/I(bI/ILII/IPOBaHLI C ICJIBIO
OXBAaTUTh KaK MOXKHO OOJIbIIIE BO3MOXKHOCTEH B KaK MOKHO MEHBIIIEM KOJHUYECTBE C1a00 CBSA3aHHBIX Apyr C
APYyrom 1o Ha3HAUYCHUIO IPUMHUTHUBOB.

B tabnuue 3.8.a npuBeaéH nepeyeHb NPUMUTUBOB BUIKETOB(0a30BbIX 2JIEMEHTOB OTOOPAKEHMUS ).

Tab6aunua 3.8.a. bubnuoreka NPUMUTHBOB BUIKETOB(0a30BBIX 2JIEMEHTOB OTOOPAKEHUS)
Id HaumenoBanue DOyHKIUA

[TpuMuTHB ABISETCS OCHOBOM AJISi OTPUCOBKH JIEMEHTAPHBIX
rpadguueckux GUryp co BCeBO3MOXKHON KOMOMHALIMEH UX B OTHOM
o0wekre. [IpenycmarpuBaeTcs noaep:kka ciaeayonmx
3JIEMEHTapHBIX QUryp:

+ JlunHus.
DJIeMEeHTapHbIe + Jyra.
rpadudeckue GUrypsl « Kpusas Ge3ne.

+ 3ajuBKa 3aMKHYTOT'O ITPOCTPAHCTBA.
Jis Bcex duryp, copepkaluxcsi B BUDKETE YCTaHABIMBAIOTCS
€/IMHbIE CBOMCTBA TOJILIMHBI, LIBETA U T.[., HO 3TO HE UCKIIIOYAET
BO3MOXHOCTb YKa3aHHs BBIIIENIEPEUNCICHHBIX aTpUOYTOB s
KaX/101 (pUrypsl OTAEIHHO.

ElFigure

Bxiroyaer noaiepkky cTaHAapTHBIX KOMIIOHEHTOB (DOPMBI:
- PenmaktupoBaHUE CTPOKH.
+ PepaktupoBanue Tekcra.
«  ®uaxoxk.
FormEl |DnemenTs! hopmsl. - Knomnxa.
« Ilone BbIOOpa U3 criuCKa.
+ Cnucok.
+ Cnaiizep.
+ Crpoka NpoKpyTKH.
DJeMeHT TeKcTa(METKH). XapaKTepu3yeTcsl TUIIOM HMIPUQTa, IIBETOM,
OpHUEHTAIMeN U BbIPAaBHUBAHUEM.

Text Texkct

DneMeHT 0TOOPaKEHUSI PACTPOBBIX U BEKTOPHBIX U300paKEHUIM
paznuYHBIX (HOPMATOB, MPOUTPHIBAHUS AHUMHUPOBAHHBIX

Media Menana M300paKeHUIA, TPOUTPhIBaHUE ayAn0 (ParMEeHTOB U MTPOCMOTP BUIEO-
¢parmeHToB. BO3MO0XHO B HETO CTOUT BKJIIOUHUTH U MOJACPIKKY
OpenGL!

ONeMeHT JuarpaMmal € HO,I[I[Cp)KKOﬁ BO3MOXHOCTH OTO6pa)KeHI/I$I
HCCKOJIBKUX ITOTOKOB TPCHAOB, YaCTOTHOI'O CIICKTpA ... .

Diagram |[uarpamMmma

ONeMeHT IIPOTOKOJIA, BU3yalIu3aTopa CUCTEMHBIX COO6HI€HI/II71 C

Protocol  |IIporokon 9
MOIJICPIKKON HECKOIBKO PEKUMOB PaOOTHI.

OneMeHT pOpMHUPOBAHUS OTYETOB, )KYPHAIOB U IPYrou

Document | [JokymeHT
JIOKYMEHTAIMM HAa OCHOBE JOCTYIIHBIX B CUCTEME JIaHHBIX.

ConepXUT MEXaHU3M Pa3MEILEHUS APYTUX BUIKETOB C LENbIO
Box Konreiinep (dbopMupOBaHUS HOBBIX 00JI€€ CIOKHBIX BUIKETOB U CTPAHHULL
KOHEYHOM BU3yaJIU3alluH.
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Id HaumenoBanue DyHKIHA
Oynxus API HeBusyanbHblii Ha CTOPOHE UCTIOJIHEHUS BUIKET, TTO3BOJIOLIUNA
Function |00bekTHOI MOaenu BKJIIOUATh BBIUUCIUTEIbHbIE (QYHKIUU OOBEKTHOW MOJIETU
OpenSCADA OpenSCADA B CBY.

Kaxapli mpUMHUTHB M BUDKET BOOOIIE COMAEPKUT oOmmMii Habop CBOWCTB/aTprOYyTOB B COCTaBe,
npuBeZeHHOM B Tabmmme 3.8.b:

Tabauna 3.8.b. O6muii Habop CBOKCTB/aTpUOYTOB B BUDKETE

Id HNmn Ne 3Hauenune

Wnentudukatop snemeHTa. ATprOYT TOJIBKO JUIS YTCHHUS,

id Id - |IpU3BaHHBINA MPEJOCTaBUTH HH(POpPMAIHIO 00 UAeHTH(PHUKATOpE
JJIEMEHTA.

path Path _ (lytb BuKETA. ATPUOYT TONBKO [UIsl YTEHUS U PEIOCTABIICHUSA
UHPOpPMALIUU 00 PACTIONIOKEHHS SIIEMEHTA.
[Tpenox wnu poauTens BUHKEeTa. ATpUOYT TOMBKO ATl YTEHUS U

parent Parent - |mpenoctaBieHus HHGOpMaIK 00 PaCHOI0KEHUN TPeaKa, OT
KOTOPOTO Hacjel0BaH BUKET.

root Root 1 Nnentuduxatop BUIDKETA-IPUMHUTHBA (6a30BOTO 2JIEMEHTA),
KOTOPBII JISKUT B OCHOBE 00pa3a BU3yallu3allii BUDKETA.

name Name - |Wms snemenTa. MogudunmpyemMoe uMs SJIeMEHTA.

dser Description _ |Onucanue snementa. TeKCTOBOE MOJIE IS IPUKPETUICHHUS K
BUJDKETY KPATKOTO OMTHCAHMUS.

en Enabled 5 CocrosiHue snemenTa - "BximrodeH". OTKIIFOUEHHBIN 3JIEMEHT HE
0TOOpaxaeTcs MPHU UCIIOTHEHUU.
Cocrosinue snemMeHTa - "AKTUBHBIN". AKTUBHBIN 3J1IEMEHTHI

active Active 6 |MOXeT moJsryyaTh (OKyC NP UCIIOIHEHNH, a 3HAUUT NOJy4aTh
KJIaBUATYpHBIC U MHBIE COOBITUS C TIOCTEAYIOIeH UX 00paOOTKOM.

geomX Geometry:x 7 |T'eometpusi, kKoopAauHaTa 'X' MOJTOKEHUS YJIEMEHTA.

geomY Geometry:y 8 |['eomeTtpusi, KooparHaTa 'y’ TTOJOKEHUS IEMEHTA.

geomW Geometry:width | 9 |['eomeTpus, mmpuHa 1eMeHTA.

geomH Geometry:height | 10 |T'eomeTpusi, BBICOTA JIE€MEHTA.

geomXsc Geometry:x scale | 13 |Macmtab 35ieMeHTa 1Mo TOPU30HTAIIH.

geomYsc Geometry:y scale | 14 |Macmta0 351eMeHTa 10 BEpTUKAIIH.
I'eomeTpus, koopauHara 'z' (YpoBEHb) DJIEMEHTA Ha CTPAHHULIE.

geomZ Geometry:z 11 |Taxxe onpenensieT MOPSAIOK niepeaaun Hokyca MeKITy
AKTUBHBIMH 3JIEMEHTAMHU.

geomMargin  |Geometry:margin| 12 |['eomeTpusi, moss 3eMeHrTa.
TekcT KpaTKoW MOMOIIY WU MOJCKA3KH 110 JAHHOMY JJIEMEHTY.

tipTool Tip:tool 15 |OGbIuHO peanu3yeTcs Kak BCILTBIBAIOIIAS MTOICKA3Ka MIPH
yAEpKaHUU Kypcopa MBIIIH HaI dJIEMEHTOM.
Texkct nHpOpPMAIIUK O COCTOSTHUU dJIEMEHTA WIIH PYKOBOJICTBA K

tipStatus Tip:status 16 |ACHCTBHIO HaJl 5IEMEHTOM. OOBIYHO peanu3yeTcs B BUIIE
COOOIIIEHUS B CTPOKE CTaTyca MpH yJIepKaHUU Kypcopa MBIIIH
HaJI 3JIEMEHTOM.
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Id Hmsa Ne 3Hauenune

Kongurypauust coOcTBEHHOT0 KOHTEKCTHOI'O MEHIO AJIEMEHTA.
Kondurypauus 3anucsiBaeTcs B BUJe CTPOK IIYHKTOB
KOHTEKCTHOTO MeHI0 popmata: <MUms myHkTa>:<UnCoobITus>.
I'ne:
«  <Uwma nynkma> - VIMsl IyHKTa MEHIO.
« <UHoCobwvimus> - Unentuduxarop coobITHS,
re"epupyemoro Bukery (usr <HUnCobbitus™) npu
BBIOOpE ITyHKTA MEHIO.

contextMenu |Context menu 17

ATpuOyT 7151 XpaHEeHUs clieHapus 00paboTKU COOBITHIA
HEINOCPEICTBEHHOTO YIIPaBJIEHHUS [10JIb30BATEIBCKUM

evProc Events process - |uaTepdeiicom. CrieHapuii pecTaBiseT cOO0H CIMCOK KOMaH/T
uHTEepdeiicy BU3yann3alunu, FTeHepUPyeMbIX IPU NOCTYIUICHUU
coObITus (aTpuOYT event).

ﬂOnOﬂHumeﬂbele ampu6ymbl ons 21EMEHMO8, nozvzeu;éHHbzx 6 NPpOEeKm 6 poJju cmpaHuybl.

pgOpen Page:open state | - |IIpusnak "Crpanuna otkpsira'.

pgNoOpenProc gff:égso open - |IIpu3nak "McnonHATH CTpaHULy Jake €CJIM OHa 3aKphITa'.
pgOpenSrc Page:open source | 3 |[lonHblil anpec cTpaHUIlbl, OTKPBIBIIECH TAHHYIO.

pgGrp Page:group 4 |['pynna cTpaHuIIbl.

JlononHumenvHvle ampubymsl pesrcuma UCnoIHeHU.

CrieunanbHbIi aTpUOYT A cOOpa cOOBITHI BUIKETA B CIIHCKE,
pa3aesn€HHOM HOBOM CTpoKOoW. JlaHHBIN aTpuOyT 1OCTYNEH

event Event - |TompKO B ceaHce. JlocTyn K aTpuOyTy 3alUIEH PECYPCOM C
LEeNbI0 U30eKaHus MoTepHu COOBITUI. ATpUOYT BCEeraa JOCTYIEH B
CKPHUITE BUKETA.

load Load -1 |BuptyanpHast KOMaH/1a IpyIIOBOM 3arpy3KH JTaHHbIX.

CrienanbHbIi aTpuOyT MHAMKAIMK (pakTa moxydeHus ¢pokyca
AKTUBHBIM BUKeTOM. JlaHHBIN aTpuOyT HOCTYIIEH TOJIbKO B

focus Focus -2
ceaHce. ATpHOYT 3TOTO BHDKETA U BIIOYKCHHBIX BUIKETOB
JIOCTYTIEH B CKPUIITE BUIDKETA.
.. BupryanbeHslii aTpuOyT MpOBEpKH MPaB aKTHBHOTO MOJIb30BATEIIS
perm Permition -3 pTy PHDYT THPOBEP p

Ha IIPOCMOTP U KOHTPOJIb HaJl BUIKETOM.
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3.8.1. DanemenTapubie rpadpudeckue purypsl (ElFigure)

[TpuMHUTUB SBISETCSI OCHOBOM JUISI OTPUCOBKH AJIEMEHTApHBIX Tpadudeckux (UTYp CO BCEBO3MOXKHOM
KOMOUWHaIIMEH UX B OJJHOM OOBEKTE. Y UUTHIBAS IIUPOKUHN CIIEKTP BCEBO3MOXKHBIX (UTYP, KOTOPHIE JOJKEH
MOJJIEPKUBATh MPUMUTHUB, U B TOKE BPEMs SIBISATHCA JIOCTATOYHO IPOCTHIM B HCIOIB30BAHUM H, IO
BO3MOKHOCTH, B peajiM3alllK, PEIICHO ObUIO OIPaHUYUThH MEepeueHb 0a30BBIX (QPUTYP, UCIOJIB3YEMBIX IS
MOCTPOCHHUS PE3YIbTUPYIOLIUX Tpaduueckux OOBEKTOB 10 TakuxX (Guryp: jauHMs, qyra, kpuBas besbe u
3aJIMBKa 3aMKHYTBIX KOHTYpoB. OCHOBBIBasCh YyXe Ha OJTHX 0a30BbIX (QUTYpax, MOXHO CTPOUTH
MIPOU3BOJHBIE (PUTYpBI, KOMOUHUPYS Oa30BbIe. B pamkax mpuMUTHBA CYLIECTBYET BO3MOXHOCThH 3aJaHUS
MpO3pavyHOCTH 11BeTa B quamno3oHe [0..255], rae '0' - moaHas npo3pavyHoCTb.

[lepeueHb AOMOJHUTENBHBIX CBOMCTB/aTpUOYTOB JaHHOTO NPUMUTHBA pUBEIEH B Ta0Omie 3.8.1.

Ta6uamua 3.8.1. HaGop gonmonHuTenbHbIX cBOMCTB/aTpuOyToB B mpumutuBe ElFigure

Id Nmsna Ne 3HayeHue
lineWdth |Line:width 20 [upuna nTuHUH.
[Bet nmuuuu.(ITpo3padHoCTh 1[BETA 3a/1a€TCS CICTYIOIINM
lineClr Line:color 21 cnocobom: red-127 | #f0000-127, rae "127" u ectb 3HaUCHHE
IIPO3PAYHOCTH. )
lineStyle |Line:style 22 Cruib TuHUM (CIUIOUIHAS, ITYHKTUD, TOUEYHAS).
bordWdth Borderwidth 23 [upuna 6oparopa iuHun. Hysesas mpuHa yka3plBaeT Ha

OTCYTCTBHE OOparopa.
bordClr  |Border:color 24 L{BeT Goparopa.

fillColor |Fill:color 25 LlBeT 3amMBKHU.
filllmg  |Fill:image 26 N300pakeHne 3aI1BKH.
. Orientation
orient angle 28 Y01 MIoBOpOTa COAEPKUMOTO BUDKETA.

Crnucok rpadudeckux MpUMHUTUBOB B (popmare:

+ Jlunusa. @opwma 3anucu B criucke: <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}!]>

.« Jyra. ®opma 3anucu B criucke: <arc:pl | (x | y):p2 | (x |
V)3 | (x| y):p4 | (x|y):p5|(x|y):[width | win}]:[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 3anmcu B ciucke: <bezier:pl | (x |
Y):p2 | (x| y):p3 | (x|y):p4| (x| y):[width | w{n}]:[color |
c{n}]:[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):[AllClr | c{n}]:[filllmg | i{n}]>

Moaynb nogcuctemsl “lNonb3osatensckue nHtepdencol” <VCAEngine> 300



d |

Nms

Ne

‘ 3HaueHue

Ampubymul 01151 KadxcOou mouku u3 cnucka spaguueckux 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, peIHA3HAYCHHBIN JUTS IPEAOCTABICHHS CTaHAAPTHBIX 3JIEMEHTOB ()OPMBI B pacCHOpsDKEHHE
nosib3oBarens. OOmuii nmepeyeHb aTpuOYTOB 3aBUCUT OT THUMA 3JeMeHTa. l[lepeueHb JOMOTHUTENBHBIX
CBOMCTB/aTpuOYTOB JAHHOTO MPUMUTHUBA NPUBEAEH B Tabnuie 3.8.2.

Tao6auna 3.8.2. Habop nonogHUTENbHBIX CBOWCTB/aTprOyTOB B mpumuTBe FormEl

Id Nms Ne 3HaveHHne
Tun snemenra (Ctpoka penaktupoBanusi; Pegaktop tekcra; Oiaaxok;
Element .
elType tvpe 20  |Knomka; Be16op u3 cnucka; Cnucok; Cnaiinep; [losnoca npokpytku). Ot
yp €ro 3Ha4YCHUs 3aBUCHUT N€PEUEHb JOIMOJHUTEIbHBIX aTPUOYTOB.
Cmpoxa pedakmupoeanusi:
value Value 21  |CoaepkuMoe CTPOKH.
. . Bu KU ktupoBanus (Texcr; Kom KC; ;
view View 2 Il CTPOKH PEaKTUPOBA (Texct; Kombobokc; Llemnoe;

BemectBennoe; Bpemsi; [lara; [lata u Bpems).

Kondurypanus crpoku. @opMart 3HaYSHHS TaHHOTO TTOJIST [Tt
Pa3IMYHBIX BUIOB CTPOKH:

Texcm - yka3piBaeTcs madioH BBoja B popmare omubdanoreku QT.

Komb6060Kc - cONEpKUT CITUCOK 3HAYCHUHN PEeIaKTUPYEMOTO
KOMOOOOKca.

L]enoe - conepXuUT KOH(MUTYPALUIO TOJISI BBOJA LIEIOYHUCIEHHOTO
npenacrasieHus B opmare: <Munumym>:<Makcumym>:<Illar
n3meHeHus>:<IIpepuxc>:<Cyppuxc>.

Bewecmeaennoe - COIEpKUT KOH(MUTYPALIUIO TIOJSI BBOJA
BEIIIECTBEHHOT'O IIPEICTaBIeHUs B (popmare:
<Munumym>:<Makcumym>:<Illar
usMeHeHus>:<lIpegukc>:<Cypdpuxc>:<Uucso 3HaK0OB nmoc.je
3anAToN>.

Bpems, /lama, [lama u épems - POpMUPOBATH ATy IO IIA0JIOHY C
napaMeTpamu:

d - Homep aus (1-31);

dd - nomep nmus (01-31);

ddd - cokpaménnoe HaumenoBanue aus ("Mon" ... "Sun");
dddd - nomnoe HanmeHoBanue AHs ("Monday" ... "Sunday");
M - HOMep mecsima (1-12);

MM - nomep mecsima (01-12);

MMM - cokpaménnoe ums mecsma ("Jan" ... "Dec");
MMMM - nonuoe umst Mecsitia ("January" ... "December™");
yy - nocieHue ABe nudpel rona;

YYYY - IOl IOJIHOCTBIO;

h - gac (0-23);

hh - gac (00-23);

m - munyThl (0-59);

mm - MunyTHI (00-59);

s - cekynasl (0-59);

ss - cexyHbl (00-59);

AP,ap - orobpaxxatb AM/PM unu am/pm.

cfg Config 23

[MpudT Tekcra B nonnoit 3anucu {<Family> <Size> <Bold> <Italic>

font Font 25 | <Underline> <Strikeout>1.

Peoakxmop mexcma:

value Value 21  |Comepxumoe peaaKTopa.

wordWrap |Word wrap| 22 |ABTOMAaTHYECKHI MEPEHOC TEKCTA MO CIIOBAM.

HIpudt Texcra B nonuoit 3anucu {<Family> <Size> <Bold> <Italic>

font Font 25 | <Underline> <Strikeout>}.
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Id Nmsa ‘ Ne ‘ 3HaveHHne
Dnasicox:
name Name 26  |Umsa/metka draxka.
value Value 21  |3HaveHue Quaxka.
font Font 25 Mpudt TEKCTA B 1"IOJ'IHOI\/'I 3amucu {<Family> <Size> <Bold> <Italic>
<Underline> <Strikeout>}.
Knonka:
name Name 26  |Wmsa, Hagmmch Ha KHOIIKE.
value Value 21  |3navenwue st GUKCUPOBAHHOW KHOTIKH.
img Image 22 |M300pakeHHe Ha KHOIKE.
color Color 23 |lIBeT KHOMKHU.
colorText |Color:text | 27 |LIBeT Tekcra.
checkable |Checkable | 24  IIpu3Hak ¢pyHKIIMOHUPOBAHMS KaK (PMKCUPOBAHHASI KHOTIKA.
font Font 75 Hlpudr TeKCTa B HOHHOﬁ 3armucu {<Family> <Size> <Bold> <Italic>
<Underline> <Strikeout>}.
Buvibop u3 cnucka:
value Value 21  |Tekymiee 3HauU€HUE CIMCKA.
items Items 22 |IlepedeHb 37EMEHTOB CIIUCKA.
font Font 75 HIpudr TEKCTa B ITIOJIHOI\/'I 3anucu {<Family> <Size> <Bold> <Italic>
<Underline> <Strikeout>}.
Cnucox:
value Value 21 |BbiOpaHHOE 3HAUYEHHE CIUCKA.
items Items 22 |[lepedeHb 3JIEMEHTOB CIIMCKA.
font Font 25 Mpudt TEKCTA B 1"IOJ'IHOI\/'I 3anucu {<Family> <Size> <Bold> <Italic>
<Underline> <Strikeout>}.
Cnatioep u nonoca npoKpymxu.
value Value 21  |[lomoxenue cnaimepa.
Kondurypamus cnaiinepa B popmare:
<VertOrient>:<Min>:<Max>:<SinglStep>:<PageStep>. I ne:
+ VertOrient - npu3Hak BEPTUKAIHLHOW OPUEHTAIINH, TIO
ofg Config 2 YMOJTIaHHIO OPHEHTAIIHs FOpI/Ij"»OHTaJ'IBHa}I;
+  Min - MUHUMAaJIFHOE 3HAUCHUC;
«  Max - MakcUMaJIbHOE 3HAYEHHE;
- SinglStep - pazmMep 0JUHOYHOTO 1I1ara;
+ PageStep - pa3mep CTpaHUIHOTO IIIATA.
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3.8.3. Daement Tekcra (Text)

JlaHHBIN NPUMUTHB NpEAHA3HAYEH AJI BBIBOJA IPOCTOTO TEKCTA, MCIOJIB3YEMOIO B POJIM METOK U
paznuuHbix noanuced. C Leabl0 MPOCTOTO CO3/IaHUSl YacThIX JIEKOPATUBHBIX O(OPMIIEHUN NPUMUTUB
JIOJDKEH MOJIEP)KUBaTh 00BOJI TEKCTa paMKol. IlepedeHp NOMONHUTEIBHBIX CBOMCTB/aTpUOyTOB AAHHOTO

NpUMUTHBA NpUBEAEH B Tabnuue 3.8.3.

Ta6auna 3.8.3. Habop A0MOTHUTENBHBIX CBONCTB/aTpuOyTOB B MpuMuTHBE Text

Id Nmn Ne 3HayeHHe
backColor Background:c 20 DOHOBEIIT LIBET.
olor
backlmg Background:i 21 ®oHOBOE M300paKCHHE.
mage
bordWidth |Border:width 22 [upuna 6oparopa.
bordColor Border:color 23 I{Bet 6oparopa.
. Cruie 60ptopa
bordStyle | Border:style 24 (None;Dotted;Dashed;Solid;Double;Groove;Ridge;Inset;Outset).
HIpudt Texcra B nonnoit 3anucu {<Family> <Size> <Bold>
font Font 2 <Italic> <Underline> <Strikeout>}.
color Color 26 [IBeT TekcTa.
. Orientation
orient angle 27 OpwueHTanus TeKcTa, MOBOPOT Ha YToJl.
wordWrap \Word wrap 28 ABTOMaTHUYECKU MTEPEHOC TEKCTA 110 CJIOBAM.
BripaBHuBanue tekcta (BBepxy cieBa; Beepxy cmpasa; BBepxy
alignment |Alignment 29 0 LUEHTPY; BBepx'y 10 IIAPUHE; BHI/I3.y cneBa; BHu3y cr{paBa;
Buusy no uentpy; Buusy no mmpune; [1o nentpy cnena; Ilo
ueHTpy cnpasa; [lo cepenune; [1o neHTpy no mupuse).
text Text 30 3HaueHUe TEKCTOBOT'O MOJIS.
Arguments
numbArg number 40 KosmuectBo aprymeHTOB.
Ampubymul apeymenmos
Argument %
arg{x}val (x]-value 50+10*x |3HavyeHue aprymeHra
Argument * on non non s
arg{x}tp (x}-type 50+10*x+1 |Tum aprymenTa: "Integer", "Real", "String
Kondurypanus aprymenta:
« cmpoka : [len] - mmMpuHA CTPOKU;
arg{x}cfg Arg}lment 50+10*x+2 seujecmeennoe: [wdth];[form];[prec] - mupuna
{x}:config 1ot !
3Ha4yeHus1, popma 3Havenus ('g','f');
yenoe: [len] - muprHa 3Ha4YECHMUSL.
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3.8.4. JaemeHT oToOpaxkeHus meaua-marepuajioB (Media)

JIaHHBIM NPUMWTHUB MPEIHA3HAYCH Ui IPOUTPBIBAHMS PA3JIMYHBIX MEIMAa-MaTepUaloB, HAYWHAas OT
HpOCTBIX 1/1306pa>1<eHI/1171 1 3aKaHdYuBass ITIOJIHOLICHHBIMU ay)mo U BHUICO TIIOTOKAMMH. Y‘—II/ITBIBEUI
MHOT000Pa3HOCTh CIIOCOOOB M OMOIMOTEK MPOUTPHIBAHUS MOJHOIICHHBIX ayJJU0 U BUAEO MOTOKOB, a TAKXKe
JIOCTaTOYHO CEPBE3HYIO TPYAOEMKOCTh MO MMIUIMMUHTALMH BCEX ATUX MEXAHU3MOB B JTAHHBIA BUIKET,
perieHo ObUTO Ha MEepPBOHAYAIBLHOM JTalle PEaM30BaTh TOJBKO pabOTy ¢ M300paKEHUSMU M MPOCTBIMH
AHMMAalMOHHBIMU (opMaTamMu n300pakeHHid M Buaeo. IlepedeHp NOMONHUTENBHBIX CBOWCTB/aTpUOYTOB
JIAHHOTO TIPUMUTHBA MPUBEIEH B Tabsmie 3.8.4.

Taoauna 3.8.4. HaGop nonoiaHUTENbHBIX CBOHCTB/aTprOyTOB B MpuMuTHBe Media

Id Nmsa Ne 3HaueHnune

backColor  |Background:color 20 DOHOBBI IBET.

backlmg Background:image 21 ®doHOBOE N300paKCHHE.

bordWidth |Border:width 22 [MIupuna 6oparopa.

bordColor  |Border:color 23 [IBetr Goparopa.
Crtunps 60paropa

bordStyle Border:style 24 (None;Dotted;Dashed;Solid;Double;Groove;Ridge;Inset;O
utset).

src Source 25 HcToynuk Meana-qaHHbIX.

fit Fit to widget size 2% HpI/ISHaK""COFJ'IaCOBaTB COAECPKUMOE C pPa3MEPOM
BHKETa".

type Type 27 Tun meaua (Image;Movie).

areas Map areas 28 KonndecTBO akTUBHBIX 001acTE.

Ampubdbymul sudeoponuxa (Movie)

CKOpOoCTh IPOUTPHIBAHMS, B TIPOILIEHTAX OT OPUTHHAIBHOMN

speed Play speed 29 ckopoctu. Ecnu 3Hauenue menpuie 1%, To mpourpsiBaHue
MPEKpaIaeTCs.

Axmuenvie obnacmu

area{x}shp |Area {x}:shape 40+3*x |Bunx oomactu (Rect;Poly;Circle).

o0 L s AP P ATS Stacl, e

area{x}title |Area {x}:title 40+3*x+2 |3arojaoBok 00JIacTH.

Moaynb nogcuctemsl “lNonb3osaTtensckue nHrepdencol” <VCAEngine> 305



3.8.5. DiemenT nocrpoenusi nuarpamm/Tpenaos (Diagram)

JlaHHBI TPUMUTHB MpeIHA3HAYEH JJIS IOCTPOCHUS PA3UUHBIX AUArpaMM, BKITIOYas U TpapUKH/TPEH IbI
0TOOpaXXeHHs TEKYILEro Mpolecca U apXUBHBIX JaHHBIX. Ha JaHHBI MOMEHT peaau3oBaHbl CIEAYIOLINE
THUIIBI AUArpaMM:

« '"I'padux" - MO3BONIET CTPOUTH OAHOMEpHBIC IpadMKH W3 3HAUYCHHUH MapaMeTpOB TOACHUCTEMBI
"COop naHHBIX" MO BPEMEHHU, a TaKKe MPSIMOE UCIIOJIb30BAHUE apXUBHBIX JaHHBIX JJI MOCTPOCHUS
rpacdukoB. TlognepuBaeTcsi peXKUM OTCICKUBAHHUS KAaK TEKYIIMX 3HAYCHHN, TaK M 3HAYCHHUN IO
apxuBy. [lognepxuBaercs Takke BO3MOXKHOCTh MOCTPOEHUS TpaMKOB MapaMeTpoB, HE MUMEIOLIUX
apXuBa 3HAYECHUH.

« "CnekTp" - CTpOUT YaCTOTHBIN CHEKTP M3 3HaYCHHUI mapameTpoB nojcucreMsl "COop naHHBIX'.
OKHO MaHHBIX YAaCTOTHOTO CIEKTpa (GopMHpYyeTCs, UCXOM U3 pa3Mepa BUIKETa 10 TOPU3OHTAIU B
MUKCeIax U JIOCTYIHBIX JaHHBIX [TapaMETPOB, HAJIOKEHHBIX HAa CETKY FOPU30HTAIBHOrO pa3mepa. B
CBS3M C OTUM MHHHUMAaJbHas YacToTa ONpeaelsercs 3HaueHueMm atpubyra tSize (1/tSize), a
MaKCHUMaJIbHasi YacTOTa BBIJACISEMBIX YACTOT OIpPENENseTCs] MOJOBUHHOM IIMPUHONW rpaduka B
MUKCEJIaX YMHOXKCHHOM Ha MUHUMalbHYI0 dactoTy ( width/(2*tSize) ). IlogmepxuBaercs
BO3MOYKHOCTh (POPMHUPOBAHUS CIIEKTPA B PEIKUME CIECIKEHHUS.

[Iponecc nocTyma K apXWBHBIM JTAHHBIM ONITUMH3HPOBAH IyTEM BEJCHHS MPOMEKYTOYHOTO Oydepa s
OTOOpaXeHHs, a TaKKe YMNaKOBKM TpaduKka MaHHBIX 0pu 3ampoce. llepedeHb JOMOIHUTEIBHBIX
CBOWCTB/aTpUOYTOB JJAHHOTO MPUMHUTHBA MPUBEAEH B Tabmuie 3.8.5.

Tabauna 3.8.5. Habop 10mMoTHUTENBHBIX CBONCTB/aTpuOyTOB B MpuMHuTHBE Diagram

Id Nma Ne 3HaueHue
backColor Background:color 20 DoHOBEIIT LBET.
backlmg Background:image 21 DOoHOBOE M300paKEHHE.
bordWidth  |Border:width 22 Hlupuna Goparopa.
bordColor Border:color 23 LIBeT G6opatopa.
Cruub 60ptopa
bordStyle Border:style 24 (None;Dotted;Dashed;Solid;Double;Groove;Ridge;Inset
;Outset).
trcPer Tracing period (s) 25 Pexxum 1 nepuoAMYHOCTh CIICKEHHUS.
type Type 26 Tun muarpammer: "Trend", "Crekrp".
Ampubymul mpenoa/epaguxa (Trend)
tSek Time:sek 27 Texyiee Bpemsi, CEKyHA.
tUSek Time:usek 28 Teky1iee Bpemsi, MUKPOCEKYH/IbI.
tSize Size, sek 29 Pa3smep Tpenaa, cekyHbI.
curSek Cursor:sek 30 [Tonoxenue Kypcopa, CeKyH/IbI.
curUSek Cursor:usek 31 [Tonoxenue Kypcopa, MUKPOCEKYH/IBI.
curColor Cursor:color 32 [IBeT Kypcopa.
sclColor Scale:color 33 L{BeT mKabl/pemeTKy.
. Pexxum ropusoHTansHoi mkaisl/pemerk: "No draw",
sclHor Scale:horizontal 34 "Grid;MarI;ers” u "Grid and marlfers”.
PexxuMm BepTukaibHOM 1IKasbl/pemerku: "No draw",
sclVer Scale:vertical 35 "Grid", "Markers", "Grid and markers", "Grid (log)",
"Marker (log)", "Grid and markers (log)".
sclVerScl (S()Zilezvertlcal scale 40 BepTukanbubiii Maciitad rpaduka B IpOIEHTAX.
sclVerSclOff ngas lei:\(]‘?/z ‘;1ca1 scale 41 CwMmeleHne BepTUKaIbHOrO MamTada B IPOLEHTAX.
sclMarkColor |Scale:Markers:color 36 [{BeT MapKepoB IIKaJIbl/PELUIETKH.
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Id Nms Ne 3HaveHune
[pudT Mapkepos mkanbl/pemieTku B Buae {<Family>

scIMarkFont | Scale:Markers:font 37 <Size> <Bold> <Italic> <Underline> <Strikeout>}.
valArch Value archivator 38 ApXHUBaTOp apXMBOB MAPAMETPOB.
parNum Parameters number 39 i(;;{p;ecmo apaMeTpoB, OTOOPAKAEMBIX HA OHOM

Hnousuoyvanvuvie ampubymosl napamempos mpenoa/2pachuxa
Parametr {X} [Tonuelit agpec k napamerpy {X} Wi apxuBy

*
prm{Xjaddr :address SOHIO*EXS 3HAYCHUI.
1 k
prm{X}bordL ggi?lg?f(r)viz(r} VIew 50+1+01 Xi HwxHsis rpanuiia 3HaueHuit mapametpa {X}.
s *
prm{X}bordU ‘f))?)fllel;i;éé} view | S0+ 102 X Bepxwusis rpanuia 3HaueHuit napamerpa {X}.
*
prm{Xj}color |Parametr {X} :color 50+£_% X [IBeT oToOpaxxenus TpeHaa napamerpa {X}.
%
prm{X}val Pva;ﬁl r:etr X 50+1+(Z‘ X 3naueHue mapamerpa {X} 1moa KypcopoMm.
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3.8.6. DjieMeHT MOCTPOEHUsI MPOTOKOJIOB, HA OCHOBE apxuBOB co001eHuii (Protocol)

JlaHHBIA TPUMHUTHB TpPEJHA3HAYECH IS BU3YyalIM3allMM JaHHBIX apXWBa COOOMIEHUH MyTEM
(GbopMHUpPOBaHMSI TPOTOKOJOB C PA3IUYHBIMH CIOCOOAMH BHU3YyalIW3allMd, HAYMHAs OT CTaTHYECKOTO
CKaHUPYIOIETO MPOCMOTPa W 3aKaHUMBasg JIWHAMUYECKHM OTCJICKHBAHUEM IMPOTOKONA COOOIICHUSI.

[lepeveHpb HONOTHUTEIBHBIX CBOWCTB/aTpHOYTOB JaHHOTO IPUMHUTHBA PpUBEAEH B Tabnmie 3.8.6.

Ta6auna 3.8.6. Habop 10MOTHUTENBHBIX CBOHCTB/aTpuOyTOB B MpuMHTHBE Protocol

Id Nmna Ne 3Hauenune

backColor Background:color 20 @DOHOBBI 1IBET.

backlmg Background:image 21 ®doHOBOE N300paKEHHE.

2 Wnsbrmen somok smen (<Fanily <Size> <Bol>

headVis |Header visible 23 3aroJjIoBOK TaOJIMIIBI BUIUM WU HET.

time Time, sek 24 Tekyiee BpemMs, CEKyHI.

tSize Size, sek 25 Pa3mep 3ampoca, ceKyHIbI.

trcPer Tracing period (s) 26 Pexxum 1 nepuoAMYHOCTh CIEKEHHUS.

arch Archival 27 ApXuBaTOp apXxuBa COOOIICHHIA.

tmpl Template 28 [[TabnoH 3ampoca B apxuBe.

lev Level 29 YpoBeHb COOOIICHHIA.
[opsanox orodpaxenus ("Ilo Bpemenu", "[1o yposuio", "I1o

eword Vieworder 30 tpteromnt o cootal o spovens oGy
cooOrmieHuto (0o6patHo)").

col View columns 31 OTobOpaxaeMble KOJOHKH.

itProp Item's properties 32 KonnuecTBo CBOWCTB 2JIEMEHTOB.

Hnousudyanvrvle ampubymol c60UCHE d1EMEHMOE

itiX}ev  Ttem {X}:level 40+5% (X} gﬁgﬁ;ﬁ }ZpOBeHL anemenTa {X}. boyee nau paBHO

it{X}tmpl Ttem {X}:template 41+5% (X} Kpurepwuii: mabmon KaTe'i(')pI/'IrI;I' sanemenTa {X}. Bximtouas
crieranbHble CUMBOJIBL '*' 11 '?".

it{X}fnt Item {X}:font 42+5*{X} Ilpudt snementa {X}.

it{X}color Item {X}:color 43+5*{X} 1lBer anmemenTa {X}.
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3.8.7. JnemenT popmupoBanus oT4éTHOM HOKyMeHTaunu (Document)

[TIpumuTHB mpenHazHaueH i (HOPMUPOBAHMUA OTUETHOM, ONEpaTHMBHOM M HMHOM TOKYMEHTALUU Ha
OCHOBE 1Ia0JOHOB JOKYMEHTOB. [lepedyeHb OMOIHUTEIbHBIX CBOMCTB/aTpMOYTOB JAHHOTO NPHUMHUTHBA
npuBeAEH B Tabnuue 3.8.7.

Tao6uuna 3.8.7. Habop nonogHUTENBHBIX CBOWCTB/aTpuOyTOB B puMuTHBEe Document

Id Ams Ne 3HaveHne
style |CSS 20 |Crtuns goxymenta (CSS).
tmpl  |[Template 21 | XHTML ucxoanslii mabi10H T0OKyMEHTA.
doc Document 22 |IlceBno-BUPTYaJIbHBINA aTPUOYT TEKYIIETO (BHIOPAHHOTO) JOKYMEHTA.
font  |Font 2% ba3zoBsril mpudT TekcTa T0KyMEHTa B MmoaHOM 3anucu {<Family> <Size>

<Bold> <Italic> <Underline> <Strikeout>}.
bTime |Time:begin 24 |BpeMs Havasa JOKYMEHTA, CEKYH].

time |Time:current | 23 |Bpewms reHepanuu T0KyMEHTa, CEKYH/I.

n Archive size 25 |Konu4ecTBO TOKYMEHTOB WM TIIyOHMHA apXHBa.

Ampubymul 6KII0UEHO20 PEHCUMA APXUBUPOBAHIUSL

[To3umus Tekyiero J0OKyMeHTa B apXuBe. 3anuch 3HaueHus <0
IIPOU3BOAUT APXUBALMIO TEKYILETO JOKYMEHTA.

aCur |Cursor:archive | -

Texkymuii BU3yaau3upyeMblil JOKYMEHT apXuBa. 3auch 3HAYCHUS -1 -

vCur |Cursor:view -
BBIOOD CJICAYIONIETO JTOKYMEHTA, -2 - BBIOOP MPEIBIIYIIETO JOKYMEHTA.

Ampubymol apxusa

doc{X} ‘Document {X} ‘ - ‘ApXI/IBHHﬁ nokymeHt X (0...(n-1))

Bo3moxxknoctu npumutusa "Jlokyment':
« T'mbkoe opMupoBaHHS CTPYKTYpHI JOKYMEHTa Ha OCHOBE S3bIKa T'HIIEPTEKCTOBOW Pa3METKH.
OTO NPEeNOCTaBUT MOMAECPKKY HIMPOKUX BO3MOXKHOCTEH (OpMATUPOBAHUS JIOKYMEHTOB C
nociuenyromueil peanuzanueit 00EpTku rpapuueckoro uutepdeiica GopMrupoBaHUs TOKYMEHTA.
«  ®opmMupoBaHUs JOKYMEHTOB MO KOMaH/E WM IO TUIaHY B apXHUB C IMOCIEAYIOIIAM POCMOTPOM
apxuBa.
- @opMupoBaHHE OKYMEHTa B PEXHME DPEaTbHOTO BPEMEHH IIOJIHOCTHIO TUHAMHUYECKH WM Ha
OCHOBE apXUBOB 3a yKa3aHHOE BpeMsl.
- Hcnonp3oBaHue aTpuOyTOB BUDKETA /ISl IEpeJaun 3HAU€HUI U aJpecOB Ha apXUBBI B JOKYMEHT.
[To3BomsieT UCnoab30BaTh BUIKET JOKYMEHTA Kak 1Ia0ioH A1 GOpMUpPOBaHMs OTYETOB C APYTHMMHU
BXOJIHBIMH JJaHHBIMH.

B ocnose moboro gokymenta sexut XHTML-mabnon. XHTML-mabnon sto Tter "body", WEB-
CTpaHMIIbl, coAepX aluil cratuky aokyMeHta B craHgapre XHTML 1.0 u snemMeHThl HUCTIOIHSAEMBIX
MHCTPYKIIUN Ha OJHOM M3 SI3BIKOB MOJIb30BaTesibeckoro mporpammupoBanus OpenSCADA B Bune <?dp
<procedure> ?>. Pe3ynbTupyromnmii ToKyMeHT (OPMUPYETCsI MMyTEM UCIIOTHEHUS MPOIEAYP U BCTABKU HUX
pe3ynbTaTa B JOKYMEHT.

HcTtouynnkoMm 3HaUYe€HUN MCTOIHIEMBIX MHCTPYKIMN SBISIOTCA aTpUOyThI BUIXKETa 3TOTO MPUMUTHBA, a
TaK)Ke BCE MEXAHMU3MbI S3bIKOB I0JIb30BaTeNbCcKoro nporpammupoBanus OpenSCADA. Atpulytsl MOryT
NOOABIIATHCS TIOJIb30BATENIEM W JIMHKOBATHCS HA pEANbHBIE aTPUOYTHI MapaMeTpOB HIIH-KE SBISTHCS
ABTOHOMHBIMM, 3HA4Y€HHMs KOTOpPbIX OyayT ¢opMHpOBaTBCS B CKpUIITEe BHDKeTa. B cioydae co
CIIMHKOBaHHBIMH aTpUOYTaMH MOTYT U3BJIEKAThCs 3HAYCHUS U3 HCTOPUH, apXHUBa.

Ha puc. 3.8.7.a u3zo0paxxeHna cTpykTypHas cxema Bumxkera nmpumutuBa "Jlokyment". CoriacHo 3Tou
ctpykrype "dokymeHT" comepxutr: XHTML-1mabnoH, pe3yabTUpYIOLIie JOKYMEHTBI U CKPUIIT 00pabOTKU
JaHHbIX. VICTOYHMKOM JaHHBIX JJIs CKPUNTA M PE3yJIbTUPYIOLIUX JOKYMEHTOB SIBJISIOTCS aTpUOyThI
BHJDKETA.
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“ \
Arpubyr | 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

prm2_nm | [[la&rnoH dokyMeHma:

prmg—"f" =hody docProcLang="JavalikeCalc.JavaScript'=<tahle=

prm4_c cl =tr=<td=LUnt p</td= <td=3Hauenme</td=</tr=

RIM&_Val | eire ctg=<2dp r=prm1_nm ?=</td=<td><?dp r=prm1_val 7= </td></tr>
E;m;_ﬁ!;l =tr==td==?dp r=prm2_nm ?=</td=<td==?dp 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 . B
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 CtpykrypHas cxema npumutusa "JlokymeHT".

[IpenycmarpuBaercss paboTta BHIKeTa B ABYX pekumax: JuHamuueckuit u ApxuBHbIA. OTinuue
apXMBHOT'O PEXHUMa 3aKJIIOYAeTCs B HAIMYMM apXHBa yKa3aHHON TIyOMHBI M aTpuOyTOB MO3BOJISIFOILUX
YIPABIIATH IPOLECCOM aPXUBUPOBAHMS U IPOCMOTPA YKA3aHHOT'O JOKYMEHTA B ApXUBE.

I'enepanust JOKyMeHTa Bcerja NPOU3BOAMTCS B MOMEHT YCTaHOBKM aTpuOyTa BpeMeHH <time>
OTHOCUTEIIPHO YCTAHOBJICHHOTO HA4yaJlbHOTO BpEeMEHH JoOKyMeHTa B aTtpubdyre <bTime>. Ilpu
BBIKJIIOUCHHOM apXUBE DPE3YJIbTUPYIOIIMNA JTOKYMEHT ITOMEIIAETCSl HEMOCPEICTBEHHO B arpuOyT <doc>.
[Tpy BKJIIOUEHHOM apXMBE Pe3yJbTHUPYIOIIMH JTOKYMEHT MOMEIIAETCS B SYEHKY MO KypcopoM, aTpuOyT
<aCur>, a Ttak-xke B <doc> ecnu 3HaueHHWE Kypcopa apxmBa <aCur> W Kypcopa BU3YaJU3HPYEMOTO
nokymeHta <vCur> coBmnagamT. ATpUOYTHl AapXHMBHBIX KypCOpPOB MpPEIyCMaTpUBAIOT HECKOJIBKO
KOMAaHIHLIX 3HAYCHUH:

« aCur<( - IlepeMeriaer Kypcop apXmBaTopa Ha CIEAYIOIIYI0 HO3MLHUIO, TEM CaMbIM OCTaBJIsAs
NpebIAYIINN JOKYMEHT B apXUBE M OUMIIast JOKYMEHT MO KypcOpOM.

« vCur==-1 - BpiOop cienymomero IOKyMeHTa [yl OToOpakeHuil. BBIOpaHHBIN TOKyMEHT
Konupyercs B arpudyT <doc>.

« vCur==-2 - BblOOp mnpenplaylIero IOKyMEHTa JUisi oToOpakeHHWH. BbIOpaHHBIM JTOKyMEHT
Kormupyetcs B aTpuOyT <doc>.

Kak Obuto yka3aHO BbIIIE JUHAMUKA MIA0JOHA JTOKYMEHTA OIPENENsIeTCs] BCTaBKAMU HCIIOIHSIEMBIX
uHCTpyKIui Buaa <?dp <procedure> ?>. B nporeaypax MOTYT UCIIOJIB30BATHCSA OJJHOMMEHHBIC aTPUOYTHI
BUDKETa M (DYHKIMHM TOJb30BaTENbCKOTO uUHTEpdeiica mnporpammupoBanusi OpenSCADA. Kpome
aTpuOyTOB BU/DKETA 3ape3epBUPOBAHBI ClieUaIbHbIE aTpuOyThI (Tabm. 3.8.7.a).

Kpome cnemmanpupix arpubyroB B XHTML mabinone 3ape3epBHpPOBaHbI TETH W aTPUOYTHI TErOB
CIelMaIbHOTO Ha3HaueHus (Tadn. 3.8.7.a).

Tabauna 3.8.7.a. CnenuanpHbIe B 3ape3ePBUPOBAHHBIC 2JIEMEHTHI 11a0JI0HA.

Nmsa ‘ Ha3znauenmue

Ampubymeot

rez ATpuOyT pe3ynapTaTa UCTIOIHEHHSI IPOIEAYPHI, COIEPKIUMOE KOTOPOTO
MIOMEIIAETCS B IEPEBO JOKYMEHTA.

ITime quMﬂ MOCTICTHETO (i)OpMPIpOBaHI/ISI. Ecmu moxkymeHT popMupyeTcs BIiepBbIe TO
<ITime> paBen <bTime>.

(Time Conepxut Bpems Ui epedupaeMbIX 3HaueHul B cekyHnax. Onpezaensercs
BHYTpH TeroB ¢ atpudyTom "docRept".
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Nms Ha3Hnauenune

CO,Z[Cp)KI/IT BpEMA AT Hepe6I/IpaCMLIX 3HA4YCHHUH B MHKPOCCKYHOAX.

rTimeU Omnpenensercss BHyTpH TeroB ¢ aTpuOyToM "docRept".

rPer Copep:kuT NepHOANYHOCTH nepedopa 3HaueHuit (arpudyt "docRept").

OmnpenensiroTcst BHYTpH TeroB ¢ atpudyroMm "docAMess" mipu pazbope cooOieHuit
apxuBa COOOLIEHUI:

mTime - Bpems cooOmmenus; mTimeU - Bpemst cOOOLIEHNS, MUKPOCEKYHbI;
mLev - ypoBeHb coobuienus; mCat - kateropusi coodmienusi; mVal - 3HaueHue
COOOIIIEHNUS.

mTime, mTimeU,
mLev, mCat, mVal

Cneuuaﬂbnble mecu

Cneyuanvhvie ampudymol CMmanoapmHuIxX me2o08

SI3BIK UCTTOJTHSAEMBIX mnmpoucayp A0OKyMCHTA. ITo YMOJIYaHHIO 3TO

body.docProcLan . .
Y & JavaLikeCalc.JavaScript.
Ter ¢ ykazaHHBIM aTpHOYTOM TIpH (HOPMHUPOBAHUH PA3MHOKAETCS ITyTEM
* docRept="1s" cMenieHus: BpeMeHu B arpuoOyre "rTime" Ha 3HaueHHe yKa3aHHOE B IAHHOM

aTpuoyre.

VYka3bpiBaeT Ha HEOOXOIMMOCTh PA3MHOXKEHHS Tera C aTpuOyTOM COOOIIEHUS U3

* . docAMess="1:PLC* apxuBa cooOuieHnii 3a yka3aHHBI HHTEPBaAJI BDEMEHHU U B COOTBETCTBUH C

" ypoBHeM (1) u mabnonom 3ampoca (PLC*). Jlns nanHoro tera, B mpoiiecce
pasMHOXkeHus, onpezenstorcs arpuOyTel: mTime, mTimeU, mLev, mCat u mVal

*.docRevers="1" VYka3bIBaeT Ha MHBEPTUPOBAHUE NOPSAAKA Pa3MHOXKEHMS, IOCIIEJHUI CBEPXY.

[TpusHak HE0OXOAUMOCTH A00aBIEHUS PE3yJIbTaTa BBINOJIHEHUS IPOLEAYPHI B TET

* . docAppend="1"
nporieaypsl. IHaue pe3ysabTaT UCTIOHEHsI 3aMEHSIET COIEPKUMOE Tera.

Bpems popmupoBanus nokymenTa. Mcnonb3yerces s yCTaHOBKU aTpuOyTa
body.docTime <ITime> npu crnexyroniem GopMupoBaHuH JOKyMeHTa. He yctanaBnuBaeTcs
noJsib30BaTeneM!

3.8.8. Konreiinep (Box)

[TpumuTHB KOHTEiHEepa HCHONb3yeTcs JUIsl (OPMHUPOBAHUS COCTaBHBIX BHUJDKETOB W/WIM CTpPaHMIL
MOJIb30BaTENbCKOTO MHTepdeiica. IlepeueHb NOMOTHUTENBHBIX CBONCTB/aTpHOyTOB JaHHOTO MPUMHUTHBA
npuBeaEH B Tadsmie 3.8.8.

Taoauna 3.8.8. HaGop nonoaHuTENbHBIX CBOWCTB/aTpuOyTOB B MpuMHUTHBE Box
Id Nms Ne 3HaueHue

[Tonuslii agpec cTpaHULbl, KOTOpas BKIKOYEHA BHYTPb JAHHOTO

pgOpenSrc |Page:open source 3 KOHTeliHeDa,

pegGrp Page:group 4 |I'pynna KOHTeWHEpa CTpaHUIL.
backColor Background:color | 20 |®oHOBBII IIBET.

backlmg  Background:image | 21 |®oHoBOE H300pakeHHE.
bordWidth Border:width 22 |llIupuna 6oparopa.
bordColor Border:color 23 |Liset Goparopa.

Crtuns 60paropa

bordStyle  /Border:style 24 (None;Dotted;Dashed;Solid;Double;Groove;Ridge;Inset;Outset).
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3.9. Ucnoan3oBanue B/l n/isi xpanenusi 0n0,1M0TeK BUIKETOB U NPOEKTOB

XpaHeHHe [aHHbIX BMDKETOB M OMOJIMOTEK BUKETOB peanu3oBaHo B bBbJl, NOCTymHBIX cucTeme
OpenSCADA. B/l opranu3oBaHa 1o nIpHHAICKHOCTH TaHHBIX K Oubmmoteke. T.e. oTnenpHas 6ubiaroTeka
XpaHUTCS B OTJENbHOM rpymne Tabaul oaHoi win pa3Hbix b/l. [lepeuens OubMMOTEK BUKETOB XPAHUTCS
B MHJEKCHOH Tabnuue Oubnuorek ¢ umeHneM "VCALIibs" u ctpykrypoii “Libs”. Dk3emmsip 310 TaGiuIb!
co3nmaéres B Kaxaoi B/, roe XxpaHsATCs TaHHBIE STOTO MOJIYJS C MEpPEeYHEeM OHOIMOTEK, CONEpKAIIUXCS B
KOHKpeTHO B34Toi B/]. B coctaB Tabnui, npuHauiexamux 6M0I1MoTeKe BUKETOB, BXOAT CIEIYIOLIHE:

- {DB TBL} — Tabnunma ¢ BHKETaMH, NpPHHAUICKANMMHA OUOIUOTEKE (CTPYKTypa
"LibWigets").
- {DB TBL} io — Tabmuma c paboyuMu CBOMCTBaMH BH/KETOB 3TOW OMOIHOTEKH U

BJIO’)KEHHBIMU BHJIKETaMH KOHTEHHEPHBIX BUKETOB (cTpykTypa "LibWidgetlO").
{DB_TBL} uio — Ta6nuia ¢ moiab30BaTeNI-CKUMH CBONCTBAMH BHKETOB 3TOW OMOIHOTEKU U
BJIO)KEHHBIMH BHJDKETaAMHM KOHTEWHEPHBIX BUKETOB (cTpykTypa "LibWidgetUserlO", pasmena

BJ1).
- {DB TBL} incl — Tabnuma c mepeyHeM BJIOXKEHHBIX BHKETOB B BHUKETHI-KOHTCHHEPHI
naHHoi 6ubnnorexu (cTpykrypa "LibWidgetIncl").

{DB TBL} mime — Tabmuua c pecypcamu OHOIMOTEKHM U €€ BHIKETOB (CTPYKTypa
"LibWidgetMime").

{DB TBL} ses — TaOnuma nans XpaHeHUS MaHHBIX peXUMa HCIOIHEHHUS TMPOEKTOB, T.€.

ceancoB (cTpykrypa "PrjSesIO").

[Tpoexkiuu (CTPYKTYphI) OCHOBHBIX TAOJIMI] TAKOBHI :
- Libs( ID, NAME, DSCR, DB _TBL, ICO ) - bubnuotexu BumxeToB </[D>.
ID - unentudukaTop;
NAME - nms;
DSCR - oniucanue;
DB TBL - B]] c BumxeTamu;
ICO - 3akomupoBanHoe (Base64) n3o0paxxeHrne HKOHKH OUOJIMOTEKH.
- LibWigets( ID, ICO, PARENT, PROC, PROC_PER, USER, GRP, PERMIT, ATTRS, DBV) -
Bumxersr </D> GUOINOTEKH.
ID - unentudukaTop;
1CO - 3akomupoBanHoe (Base64) nzo0pakeHre HKOHKH BHJKETA;
PARENT - anpec BUIKETa OCHOBBI B Buje /wib_originals/wdg Box
PROC - BHYTpeHHUH CLIEHApHI U SA3BIK CLICHAPHS BUIKETA;
PROC PER - nepuoIMYHOCTb BBIYUCIIECHUS CLIEHAPUS BUIXKETA;
USER - Bnazenen BUIKETA;
GRP - rpynna nosib30BaTesIel BUIDKETA;
PERMIT - npaBa 1OCTyIIa K BUIDKETY;
ATTRS - nepedyeHb aTpruOyTOB BUKETA, MOIU(DUIIMPOBAHHBIX ITOJIH30BATEIIEM;
DBV - Bepcus b/I.
- LibWidgetlO( IDW, ID, IDC, 10 VAL, SELF FLG, CFG TMPL, CFG_VAL ) - Pa6oune
aTpuOyThl </D> Bumxera <I[DW>.
IDW - unentudukaTop BUIKETA;
IDC - uneHTUUKATOpP TOYEPHETO BUIKETA;
ID - upentuduxatop 10;
10 VAL - 3nauenue atpubyTa;
SELF FLG - Buytpennue ¢unaru 10;
CFG_TMPL - m1aGioH 351eMeHTa KOHQUrypauu, OCHOBaHHOI'O Ha IaHHOM aTpuOyTe;
CFG VAL - 3HaueHue >neMeHTa KoHpUrypanuu (ccbuika, KOHCTaHTA ...).
- LibWidgetUserlO( IDW, ID, IDC, NAME, IO TP, 10 VAL, SELF FLG, CFG TMPL,
CFG_VAL) - Ilonp3oBaTenbckue arpudyThl </D> Bumkera <IDW>.
IDW - uneHTu(hUKaTOp BUIKETA,
IDC - uaentudukaTop T0UE€pHETO BUIKETA;
ID - upentuduxatop 10;
NAME - nms 10;
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10 TP - tun u rnaBueie ¢iaaru 10;
10 VAL - 3nauenue 10;
SELF FLG - Buytpennue ¢naru 1O;
CFG_TMPL - mabnoH 351eMeHTa KOH(pUrypaluu, OCHOBAaHHOT'O Ha JAHHOM aTpuoyTe;
CFG VAL - 3Hauenue 31eMeHTa KoH(pHUrypanuu (CchUiKa, KOHCTAHTA ...).
LibWidgetlncl( IDW, ID, PARENT, ATTRS, USER, GRP, PERMIT, DBV ) - BkitoueHHsie B
KOHTelHep <[DW> Bumxersl </D>.
IDW - uneHTu(UKaTOp BUIKETA;
ID - uneHTUUKATOp FK3EMILISIPA BIOKEHHOTO BUIKETA;
PARENT - anpec BUKeTa OCHOBHI B BUne /wlb_originals/wdg Box ;
ATTRS - nepedeHb aTpruOyTOB BUIKETA, MOIU(ULIIMPOBAHHBIX MOJIB30BATENIEM;
USER - Bnanenen BUIKETA,
GRP - rpynna nojab30BaTeiei BUIHKETA;
PERMIT - npaBa 1OCTyIa K BUIDKETY;
DBV - Bepcus B/I.
LibWidgetMime( ID, MIME, DATA ) - Audio, video, media u npyrue pecypcbl BHIKETOB
OMOINOTEKH.
ID - Unentuduxatop pecypca.
MIME - Mime THn JaHHBIX pecypca (B popmare - <mimeType;Size>).
DATA - JanHble pecypca KoaupoBaHHble Base64.
Project( ID, NAME, DSCR, DB_TBL, ICO, USER, GRP, PERMIT, PER, FLGS ) - IIpoexTsl
unTepdericoB Buzyanuzanuu </D>.
ID - unentTuduKaToOp MpPOEKTa;
NAME - ums IpoeKTa;
DSCR - onucanue nIpoeKTa;
DB TBL - B/l co cTpaHuLlaMH IIPOEKTA.
ICO - 3akonupoBanHoe (Base64) n3o0pakeHre HKOHKU MPOCKTA;
USER - Biajenen npoeKra;
GRP - rpynna nosib3oBaTesiel IpOoeKTa;
PERMIT - npaBa A0CTyIIa K IPOEKTY;
PER - neprOIMYHOCTD BBIYMCIICHUS MIPOEKTA;
FLGS - dbnaru npoexra.
ProjPage( OWNER, ID, ICO, PARENT, PROC, PROC PER, USER, GRP, PERMIT, FLGS,
ATTRS, DBV ) - Crpanuus! </D> conepamiuecs B npoekre/crpanuiie <OWNER>.
OWNER - nipoekT/cTpaHHIIa - Biajaesel faHHoi ctpanulibl (B Buae - "/AGLKS/so/1/gcadr™)
ID - uaeHTUPUKATOP CTPAHUIIB;
ICO - 3akonupoBanHoe (Base64) nzo0paxeHrne HKOHKUA CTPaHHIIBI,
PARENT - anpec BUIKETa OCHOBBI CTpaHUIIBI B BUIE /wlb_originals/wdg Box ;
PROC - BHyTpeHHUI CLIEHapUH U SA3bIK CLICHAPHS CTPAHULIBI;
PROC PER - nepuoIMYHOCTb BBIYUCIICHUS CLIEHAPUS BUIXKETA;
USER - Bnajenen CTpaHUIbL;
GRP - rpynna nojb30BaTeei CTPaHUIIbI;
PERMIT - npaBa A0CTyIa K CTPAHUIIE;
FLGS - dbnaru crpaHulibr;
ATTRS - nepedeHb aTpruOyTOB BUIKETA, MOIU(DUIIMPOBAHHBIX MOJIE30BATENIEM;
DBV - Bepcus B/I.
ProjSess( IDW, ID, IO_VAL ) - Tabnuua mpoekra </[DW> nyisi XpaHeHHUsS JaHHBIX CEaHCOB,
HCHOJIHSIOLIUX MTPOEKT.
IDW - nonHbIi IyTh AJIEMEHTA MPOEKTA;
ID - aTpulyT 37€MEeHTa;
10 VAL - 3nauenue atpudyTa.
ProjPagelO( IDW, ID, I0 VAL, SELF FLG, CFG TMPL, CFG_VAL ) - Pabouue aTpuOyTh
crpanni. CTpykTypa hakrndyecku coBmanaer ¢ Tadmuneit LibWidgetlO.
ProjPageUserlO( IDW, ID, NAME, I0_TP, IO_VAL, SELF FLG, CFG_TMPL, CFG_VAL ) -
[Tonb3oBarensckue aTpuOyThl crpanun. CTpykTypa (akTHYeCKd COBHaJaeT C TaOIuIe
LibWidgetUserlO.
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« ProjPageWlIncl( IDW, ID, PARENT, ATTRS, USER, GRP, PERMIT ) - BxioueHHbie Ha
cTpaHuLbl BUDKETHL. CTpykTypa (pakTnuecku coBmagaer ¢ Tadbnuneit LibWidgetIncl.
+ PrjSeslO(IDW, ID, IO_VAL ) - Atpubytsl </D> snemeHTa ceaHca npoexkra </[DW>.

IDW - uneHTuduKaTOp 3J1€MEHTa ceaHca MPOeKTa;

ID - upentuduxatop 10;

10 VAL - 3nauyenue atpulyra.

3.10 API nosb30BaTe/ibCKOro NporpaMMHpoOBaHuUsl U CepBUCHbIE MHTEPdelichI
OpenSCADA

3.10.1. API nosb30BaTe/IbCKOI0 NPOrpaMMHUPOBAHUS

API 1onp30BaTeNnbCKOro NpOrpaMMHUPOBAHUS JIBUXKKA BU3yalIM3allMK MPEJCTABICHO HENOCPEICTBEHHO
oobektamMu OpenSCADA, ¢opmupyromme mnoyb30BaTeabckuii untepgeiic, a umenHo "Ceancom" wu
"Bumxeramu/ctpanunamu’. g mosib3oBaTenss 3TH  OOBEKTHI IPENOCTABIAIOT HA00p  (QYHKIMIA
yIpaBJICHUS:

Oo0nbekT "Ceanc" ( this.ownerSess() )
. string user( ) - TEKyIIU{ TIOJIH30BATENb CEAHCA.
. string alrmSndPlay( ) - nyTb BUKeTa JUisl KOTOPOrO HAa JAHHBIH MOMEHT BOCIIPOM3BOJUTCS
COOO0IIIEHUE O HAPYIICHUH.
. int alrmQuittance( int quit _tmpl, string wpath = "" ) - KkBUTauus HapyumeHuil <wpath> c
mabnonom <quit tmpl>. Ecniu <wpath> myctasi cTpoka TO IPOU3BOAUTCS TJI00ATbHAS] KBUTALIUS.

O0bekT "Bumxer" (this)
«  TCntrNodeObj ownerSess( ) - TOTy4uTh OOBEKT CEaHCA JAHHOTO BUKETA.
«  TCntrNodeObj ownerPage( ) - mOIy4uTh OOBEKT POAUTEIHCKON CTPAHUIIBI JAHHOTO BUDKETA.
« TCntrNodeObj ownerWdg( bool base = false ) - MOMy4uTh POAUTETHCKUNA BUIKET TAHHOTO
Bukera. [Ipu ykazanun <base> OyneT BO3BpalleHbl U OOBEKTHI CTPAHHULL.
« bool attrPresent( string attr ) - mpoBepka aTpudyTa BUIKeTa <attr> Ha (HaKkT MPUCYTCTBUSI.
« ElTp attr( string attr ) - nojlyueHue 3Ha4eHUs aTpulyta <atfr> BUKETA. /{15 OTCYTCTBYIOIIUX
aTpuOyTOB BO3BPAIIAETCS ITyCTast CTOPKA.
- int attrSet( string attr, ElTp vl ) - ycraHOBKa atpubyra <attr> BUKeTa B 3HaueHue <v/>. Ilpu
YCTaHOBKE B OTCYTCTBYIOIIUI aTprOyT BO3Bpamaercs - 1.

VYcrapesuee API npencrasisiercs rpynnoit pyHKIMI HemocpeICTBEHHO B MoAye aBmxka CBY. Breizos
TUX (QYHKIUH M3 CKPUIITOB BHHKETOB MOXKET OCYIIECTBIISTHCS TPSAMO MO HACHTU(DUKATOPY (DYHKIHH,
MOCKOJIBKY MX 00JIaCTh UMEH YKa3bIBaeTCs JJIl KOHTEKCTa CKPUITOB BUIXKETOB!

Cnncok BuaxeroB (WdgList)

Onucanue: Bo3BpaliaeT CUCOK BUDKETOB B KOHTEHHEpPE BUIKETOB WM CHHCOK JOUYEPHUX BUIKETOB.
Ecnu yctanoBineHo <pg>, TO BO3BpALIAETCs CIUCOK CTPAHUI] AJis IPOEKTOB U CEaHCOB.

Ilapamempuwi:

ID Nmn Tun | Pexxum | Ilo ymonryanuro

list |Cromcok Crpoka |Bo3zspar

addr |Anpec Crpoka |Bxon

pg |Crpanunsl Bool Bxon 0

IIpucyrcreue y3na (NodePresent)
Onucanue: 1lpoBepka Ha IPUCYTCTBUE y3J1a, BKIIOYAs BUIKETHI, aTpUOYThI U IpYTHE.
Ilapamempuoi:

ID Nmn Tun | Pexum | Ilo ymonryanuio

rez |Pesynbrar Bool Bosspar
addr |Anpec Crpoka |Bxon
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Cnucoxk arpudyroB (AttrList)

Onucanue: Bo3BpaiaeT ciucok arpuOyToB Buketa. Eciu yeranoBien <noUser> Toria BO3BpaIialTCs

TOJILKO HE T0JIb30BaTEIIbCKUAE aTPUOYTHI.

Hapamempol.

ID Nwms Tun | Pesxum | [lo ymosruanuio
list Cnmcok Crpoka Bosepar
addr  |Anpec Crpoka Bxon
noUser |be3 monb3oBatensckux |Bool Bxon 1

3anpoc atpudyrta (AttrGet)

Onucanue: 3ampoc 3Ha4eHUS aTpuOyTa BHJDKETA. 3alpoc MOXKET OCYIIECTBISATHCS KaK YKa3zaHHEM
MOJIHOTO ajpeca aTpubyra B <addr>, Tak M oThenpHO ajapeca Bumkera B <addr>, a maeHTUHUKATOpa
aTpubyTa B <attr>.

Ilapamempuwi:
D Nmsa Tun | Pesxxum | [lo ymosruanuio
val |3nauenme |Ctpoka |BosBpar
addr |Anpec Crpoka Bxon
attr  |/Atpudbyr |Bool Bxon

Ycranoska arpulyTa (AttrSet)

Onucanue: YcTaHOBKa 3HAa4eHHs AaTpuOyTa BH/PKETAa. YCTAHOBKA MOXET OCYIIECTBIATHCA Kak
yKa3aHHEeM TMONHOro anpeca aTpubyra B <addr>, Tak u oOTHenbHO aapeca Bumkera B <addr>, a
ueHTH(PHUKATOpa aTpuOyTa B <attr>.

Illapamempuoi:

ID Nms Tun | Pexum | Ilo ymonryanuio
addr |Anpec Crpoka Bxon
val |3nauenue Ctpoka Bxox
attr  |Atpubyt |Bool Bxon

IMoan3oBaTennb ceanca (SesUser)
Onucanue: Bo3BpaiaeT mojb30BaTeIIs CeaHca 1o MyTH K BHDKETY CeaHca.

Hapamempol.

ID Nmna Tun | Pexxum | Ilo ymosruanuio
user |[Tonb3oBarens Ctpoka |Bo3Bpar
addr |Anpec Crpoka Bxon
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3.10.2. CepBucuHnie uarepgeiicol OpenSCADA

Cepsucnsie untepdeiicel 3To untepdeiicer gocryna k cucteme OpenSCADA nocpenctBom unTepdeiica
yropasierus OpenSCADA u3 BHENIHUX CUCTEM. J{aHHBI MEXaHW3M IOJO0KEH B OCHOBY BCEX MEXAHU3MOB
oOmena BHyTpu OpenSCADA, pean30BaHHBIX MOCPEICTBOM CJIA0BIX CBA3EH M CTAHAAPTHOTO MPOTOKOJIA
obmena OpenSCADA.

ﬂOCTyH K 3HAYCHHUAM anI/IﬁyTOB 3JIEMECHTOB BU3yaJIU3alluN (BH}I)KGTBI)

C menpi0 MpenocTaBlieHUs YHU(UIIMPOBAHHOTO, TPYIIOBOTO W CPAaBHUTENBHO OBICTPOTO MOCTyMa K
3HAYCHHUSM aTpUOYTOB BH3YaJIbHBIX 3JEMCHTOB NPEIyCMOTPEHA CEpBHCHAs (YHKIUS BHU3YAJIBHOTO
saneMeHTa  "/serv/attr" M KOMaHABl ~ TONYYEHUS/YCTAHOBKM  3HaueHWW  aTpulyToB:  <get
path="/UI/VCAEngine/{wdg_addr}/%2fserv%2fattr"/> wu <set path="/Ul/VCAEngine/{wdg addr}/
%2fserv%2fattr"/>. ATpuOyThl JaHHBIX KOMaHJ, MPElyCMATPUBAIOLINE PA3IUYHbIE MEXaHH3MBI 3alpoca,
npenactaBuM B Tabmuie 4.13.1.

Tab6amnua 3.10.2.a. ATpuOyThl KOMaH/ MOJTY4Y€HUsI/YCTAHOBKH aTpUOYTOB BU3YaAJIbHBIX 3JIEMEHTOB
Id ‘ Nmn 3Hauenune

Komanoa 3anpoca euzyanvuvix ampubymos suoscema: <get path="/Ul/VCAEngine/{wdg addr}/%2fserv
%o 2fattr"/>

Bpewmsi/cuétunk YcTaHOBKa BPEeMEHU/CUETUNKA U3MCHEHUN JTSI

tm o
H3MCHEHUU 3armpoca TOJIbKO U3MEHUBIIUXCS aTpHOYTOB.

®opmupoBanue nouepHUX (B mouepHeM sreMeHTe yKa3bIBaIOTCS: CTPOKOBBIX
JJIEMEHTOB C uneHTudukarop {attr} arpulyra, uangekc {a_id}
pe3yibTaTaMu aTpuOyToB |aTpuOyTa u ero 3HaueHue {val}.

<el id="{attr}"
p="{a_id}">{val}</el>

Komanoa ycmarnosku suzyanvrvix ampubymos suoacema: <set path="/Ul/VCAEngine/{wdg addr}/
%2fserv%olfattr'/>

B novepHHX 37eMEHTaxX yKa3bIBaeTCsI
<el id="{attr}">{val}</e]> YcraHnoBka aTpuOyTOB uaeHTHuKaTop aTpudyTa {attr} u ero 3HaueHUe
{val}.

I'pynnoBoii 1ocTyn K 3Ha4eHUAM aTPHUOYTOB 3/71€eMEHTOB BU3yaJu3anuu (BUIKETaM)

C menpio ONTUMH3ALUU TpaduKa CEeTEBOro B3aUMOICHCTBUS MyTEM HCKIIOUEHUS MEJKHX 3allpOCOB, a
UCIIOJIB30BAaHUSl OJHOTO, HO OOJBIIOrO 3ampoca CO3JaH TIpPYyNIIOBOH 3ampoc 3HauYeHUl aTpuOyTOB
BU3YaJIbHBIX AJIEMEHTOB. [ pynmupoBKa JaHHOTO 3ampoca MOApPa3yMEBAET 3ampoc aTpuOyTOB BCEW BETBH
BUJDKETa, BKIIIOYAsl U BIIOKEHHBIE 3JeMEHTHI. [l JaHHOTO 3ampoca MpeaycMOTpeHa CEepBHCHAs KOMaHJa
"/serv/attrBr". 3ampoc maHHOW CepBHCHOW KOMaHJbl SKBHMBAJEHTEH CEpBUCHOM KomaHzae '/serv/attr" u
BBITJISIINT CIeAyrommM oopaszom: <get path="/Ul/VCAEngine/{wdg addr}/%2fserv%2fattrBr"/>

tm - Bpemst/cuéTunK U3MEeHeHHH. Y CTaHOBKA BpeMEHH/CUETUMKA U3MEHEHHUH /7S 3arpoca TOJIbKO
M3MEHUBIIUXCS aTPUOYTOB.

PesynbTar:
<el id="{attr}" p="{a_id}">{val}</el> - DnemeHnTsl Cc pesynpraTamu aTpuOyToB. B s1memenre
YKa3bIBAIOTCSA: CTPOKOBBIM HACHTH(UKATOp {attr} arpuOyra, mHaekc {a id} arpubyra u ero
3HaueHue {val}.

<w id="{wid}" [nkPath="{Ink _path}">{childs+attrs}</w> - DneMeHTBl C JOYCPHUMHU
BIW/DKETAMH M HMX aTpuOyramu. B sneMeHTe ykas3bIBaroTCs HMICHTH()HUKATOP JOYEPHETO BHJDKETA
{wid} u myTe BHKETa Ha KOTOPBIM cCChUTACTCS JaHHBIM BHUDKET €CIU OH SBJISIETCS CCBUIKOM

{Ink path}.
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JocTyn k cTpaHMuaM ceaHca

C uenpto yHU(UKAIUU ¥ ONTHUMU3ALUHU JOCTYIA K CTPAHHUIIAM HPEAYCMOTPEHA CEpBUCHAST (PYHKIUS
ceanca  "/serv/pg" W  KOMaHABI  3ampoca  MEpPeYHS  OTKPBITBIX  crpaHun  (<openlist
path="/UI/VCAEngine/ses_{Session}/%2fserv%2{pg"/>); OTKPBITHUS CTPAaHMIIBI (<open
path="/UI/VCAEngine/ses_{Session}/%2fserv%2{pg"/>); u 3aKPBITHS CTpaHUIIBI <close
path="/UI/VCAEngine/ses_{Session}/%2fserv%2{pg"/>).

PesynpTaTom 3ampoca nepedHsi OTKPBITBIX CTPAHUI] ABJISIOTCS JI0uepHue neMeHThl <el>{OpPage}</el>
coJieprKallie MOJHBIM MyTh OTKPBITON cTpaHullbl. Kpome nepeyHst OTKpBITHIX CTPAHULL 3aIIPOC BO3BpaIaeT
3HAYEHUE TEKYyIIero CcuéTuuMKa BBIUMCIEHUS ceaHca B arpulOyre <tm>. Ecnum gaHHbBId aTtpulyT
YCTAaHABJIMBAETCS MPH 3aIIpOce, TO JUIS KaXA0M OTKPHITONW CTpaHMIIBI BO3BPAIIAETCS CIIUCOK U3MEHEHHBIX C
MOMEHTA YKa3aHHOI'O 3HAYCHUs CYETUMKA BUJDKETOB OTKPBITON CTPAHUIIBI.

Ynpasienne curaajausanmei

Jis mpenocTaBiieHUs] MeXaHH3Ma TII00aJbHOrO KOHTPOJS 3a CHTHAJM3AIlMel ceaHca MpexycMOTpeHa
cepBucHas ¢yHKIMS ceaHca '/serv/alarm" u KomaHIBl 3ampoca cTaryca CUTHajoB  (<get
path="/UI/VCAEngine/ses_{Session}/%2fserv%2falarm"/>); wu  kButaummm curHamoB (<quittance
path="/UI/VCAEngine/ses_{Session}/%2fserv%2falarm"/>).

3ampoc craTyca CHUTHAJIOB BO3BpAIlaeT 000OIIEHHOE COCTOSIHUE CUTHAJIOB, A TaK-)KE JIOMOJHUTENbHYIO
uHbOpMalMIO U1 3BYKOBOM curHanuszauuu. JlonmonHuTenbHas WHGOpMalus 3BYKOBOM CHUTHAIM3aLUU
NpPEeJOCTaBIIsAET TEKYIIUH pecypc, 3BYKOBOM (aiii, JUis BOCIPOU3BEACHHS U 00ECeUyrBaeT OTCIECKUBAHHE
MOCJIEIOBATEIbHOCTH CUTHAIM3AIMN U KBUTAI[MH OT/IEJIBHBIX ()aiijIoB 3BYKOBBIX COOOIIEHHIA.

3anpoc Ha KBUTAIMIO BBIMTOJHIET KBUTAIMIO YKA3aHHOTO BUKETa, aTpHOYT <wdg>, B COOTBETCTBHU C
mrabaoHoM, ampubym <tmpl>.

MaHHHy.]'IHIII/lﬂ CeaHCaMH MPOEKTOB

Jns mpenocTaBieHns: yHU(QUIIMPOBAHHOTO MEXaHH3Ma MaHUIYJISAIUH ceaHcaMy Busyanuszatopam CBY B
monayie nemwkka CBY (VCAEngin) npexycMmoTpeHa cepBrcHas GyHKIus "/serv/sess" M KOMaHIIbI 3ampoca
HepeyHsl OTKPBHITBIX CEAHCOB, MOJIKIIOYCHHUS/CO3JaHNsI HOBOTO CEaHCa M OTKIIIOYEHHS/yIAJIeHHs CeaHca:
<list path="/UI/VCAEngine/%2fserv%2fsess"/>, <connect path="/UI/VCAEngine/%2fserv%2fsess"/> u
<disconnect path="/UI/VCAEngine/%2fserv%?2fsess"/> coorBeTcTBEHHO. ATpUOYTHl JaHHBIX KOMAaHJ,
npeaycMaTpUBAIOLINE Pa3IMYHbIC MEXaHU3MBI 3aIpoca, MpeacTaBuM B Tabmure 4.13.5.

Ta6auua 3.10.2.b. ATpuOyThl KOMaHI MEXaHU3Ma MAHUITYJISAIIUNA CEAHCAMHU
Id HNmsa 3HaueHue

Komanoa 3anpoca nepeuns omxpovimoix ceancog ons npoexma: <list path="/Ul/VCAEngine/%2fserv
%2fsess"/>

. YKa3bIBaeT MPOEKT, /111 KOTOPOT'O BO3BPAILATh NEPEYEHb
p1] VYkazanue npoekra P » A p patl p
OTKPLITEIX CCaHCOB.
. KonTpons nepeuns B nouepnnx sieMeHTax YKa3bIBAaIOTCS CEAHCHI, OTKPEITHIC
<el>{Session}</el> P p AOHCP M » OTKP
CEaHCOB JUTSL 3aITPOLLEHHOTO MTPOEKTA.

Komanoa nooxnouenus/omxpoimus ceanca: <connect path="/Ul/VCAEngine/%2fserv%2fsess"/>

Ecnu atpulyt onpenenéx, To MpoOU3BOJUTCS MOAKIIOYEHUE K

VYcranoBka u
CYLIECTBYIOIIEMY CEaHCy, MHa4Ye CO3JJaHiue HOBOTO ceaHca. B

sess KOHTPOJIb UMEHH .
ceanca Cllydae OTKPBITHSI HOBOTO C€aHca B JaHHBINA aTpUOyT
MTOMEIIAETCs €T0 UMS.
. YcraHOBKa UMEHU Hcnone3yercs 1uist OTKPBITUS HOBOTO CEaHca I
Pl MIPOEKTA YKa3aHHOTO MIPOEKTa M €CIIM aTpUOyYT {sess} He yKa3aH.

Komanoa omxniouenus/3axpoimus ceanca: <disconnect path="/Ul/VCAEngine/%2fserv%2fsess"/>
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Id Nma 3HaueHue

Vka3pIBaeT UMs ceaHca OT KOTOPOT'O BBIITOJHACTCSA
YcranoBka HMEHHI OTKIIIOYCHHE UJIU 3aKPBITUC. CeaHCI)I, HEC ABIAOIINECA
c€aHCa (I)OHOBBIMI/I H K KOTOPBIM HH OJJUH U3 BU3YaJIN3aTOPOB HC
MMOAKIIOYCH, aBTOMATUYCCKU 3aKPBIBAKOTCS.

SESS

I'pynnosoii 3anpoc 1epeBa 6M0JIMOTEK BUAKETOB

C wenpl0 ONTUMH3ALMK TPOU3BOAMTEIBHOCTU JIOKAJBHOTO U OCOOCHHO CETEBOTO B3aMMOJEHCTBHSA
npeaycMoTpeHa cepBucHas Gyukmus "/serv/wlbBr" u komanza 3ampoca aepeBa OMOIMOTEeK BUKETOB: <get
path="/UI/VCAEngine/%2fserv%2fwlbBr"/>. PesynpTaTom 3ampoca sBiISeTCs JepeBO C HJIEMEHTaMH
O1OIMOTEK BUIDKETOB, Tern <w/b>. BHyTpH TeroB OMOIMOTEK BUIKETOB COAEPKATHCA TEr UKOHKU <ico>
U TEeTH BUKETOB OuMOIMoTekn <w>. Term BUIKETOB, B CBOIO OYEpellb, COAEP)KAT Ter MKOHKH M TEru
JOYCPHHUX BUJIKETOB <CwW=>.

4. Kondurypauus MoayJs MocpeacTsoM uHrepdeiica ynpabBjieHus
OpenSCADA

[TocpenctBom unrepdeiica ynpasienuss OpenSCADA KOMIOHEHTBI, KOTOPbIE €r0 UCHOIb3YI0T, MOXKHO
KoHpurypupoBatb U3 Joboro koHpurypatopa cucteMbl OpenSCADA. JlaHHBIM  MomyneMm
npelocTaBiseTcss UHTepdeiic A 1octyna ko BceM o0bekTaM naHHbIXx CBY. I'maBHas koHbuUryparonHas
CTpaHUIla MOMAYJSI TPEIOCTaBISET JTOCTYNl K OOBEKTaM BEPXHEro YpOBHS, a MMEHHO K OMOIMOTEKaM
BHJDKETOB, MTPOCKTAM M OTKPBITHIM ceaHcaM TpoekToB (puc. 4.1). Jlns HacTpoilku ABMKKAa CHHTE3a peyu
IpeIyCMOTPEHA COOTBETCTBYIOMIAst cTpanuna (puc. 4.2).

$aiin PepaktupoBaHue Buao [Nomowbs
=] | =
88000 =3 =) 20 2
[ S R Modynb: VCAEngi
= & Demo station :-«1 00yfik: ngine
(7 Basbl AaHHbIX - -
7% BesonacHocTs MNonb3oBaTensckuid MHTephedc [ CeaHchl | CWHTES peuM W3 TekcTa rE]
i/ TpancnopTsl  CocTosHMe
& TpaHcnopTHele Np
| CBop aaHHbIX BeinonHaeTca: (¥
[ 1 ApxuBbl ~ KoHdpurypauma
4 CneunanbHble Mpoek:
& 4 Monk3oeaTtenseKkue— AGLKS
=4 Pabouwit none:
& CuctemHbIi Kol
WEE debuger
ERNEE
= Mpoexm:
= i AGLKS
m KopHe BubnuoTekn BUOHETOBE:
MaHenu y 3neMeHThl MHEMOCXEMBbI
5 Bubnuomexa ai AGLKS
Bl 3NeMeHTs! i OCHOBHbIE 3NEMEHTEI
| Ypose TecToBas
Tpybe Original widget's library
Crpyr
< R
Ffoman)

Puc.4.1 I'maBHas koH(UTypaliMOHHAs CTPAHUIIA 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 KOHGUrypaIuy JBHKKAa CHHTE3a Peyu.
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Kondurypanus KOHTEHHEPOB BH/DKETOB, B JHIE OHOJMOTEK BHIKETOB M MPOEKTOB BBINOIHSACTCS
MOCPEACTBOM CTpaHUIl Ha puc. 4.3 (mns mpoekta) u puc.4.4 (st OMOIMOTEKH BUIKETOB). bubmmnoreka
BU/DKETOB COJEPXKHUT BHKETHI, a MPOEKT - cTpaHuipl. O0a THma KOHTEWHepa COAep)KaT BKIAAKY
KoH(purypauuu Mime-/1aHHBIX, UCIIONb3YEMbIX BHIKeTaMu (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 Ctpannna KoHQUTYpAIHH TPOCKTOB.

C nomo1IbI0 ATON CTPAaHULBI MOKHO YCTAaHOBUTD:
« CocrosiHue KoHTeiHepa, a uMeHHO: «Bkmouen», ums BJl, comepxkamieil koHdurypamuio,
BJIaJICIIbLA U IPYIIy KOHTEHHEDA.
«  Wpentuduxarop, uMsi, onMcaHue U MKOHKY KOHTEHHepa.
+ IlpaBa mocryna K KOHTEUHEDY.
 Ilepuon BeIUMCIIEHUSI CEAHCOB OCHOBAHHBIX HA JJAHHOM IIPOEKTE.
« Croco® OTKpBITHS TIIABHOTO OKHa MCTONHEHUs (OpUTHHAIBHBIN pa3Mep, MaKCUMH3AIHsI U Ha
BECh DKpaH).
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- QT OpenSCADA KoHdjUrypaTop = 3%
Pain PepaktuposaHue Bug [omowbs
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5 [lpoexm: ZTER [{]riginal widget's library ]
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ms KopHesas cTpaHuL Onucatine:
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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 Crpanuna koHpurypanuu 6M0IMOTEK BUIKETOB.

C nmoMoMIbIO 3TOM CTPAHULIBI MOKHO YCTAaHOBUTD:
« CocrosiHHE KOHTEHEpa, a UMEHHO: «Bxrouen», umsa bJl, coneprkarieit koHpUrypamuro.
-  Unentudukartop, uMsi, ONrcaHne U UKOHKY KOHTEHHepa.
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WEB debuger Id | Mime Tun |,D,aHHh|e|
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o gpc;m;éms pg_next image/png 6.00684

s KopHeBas CTpaHuL
MNaHenw ynpasnexus
£l bubnuomexa sudxemos:
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mn image/png  1.9668
graph image/png 5.09277
cadr image/png  1.75293

view image/png 1.00879
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Flroman)
{romar]

Puc.4.5 Bknanka koHQUrypanuu mime-/1aHHbIX KOHTEHHEpa.
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Kongurypauusi ceanca mpoekTa 3HAUUTEIbHO OTIMYAETCs OT KoHurypauuu mnpoekra (puc. 4.6),
OJIHAKO TAKXK€ COACPIKHUT CTPAHUIIBI IIPOCKTA.

[ | 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 KoHGUTypaluyd CEaHCOB MMPOEKTOB.

C moOMOIIBIO ATOW CTPAHUIBI MOYKHO YCTAHOBUTH:
+ Cocrossane ceanca, a uMeHHo: "Bximouen", "3amymieH", monp30BaTenb, BIANENEI, Tpymnmna
MOJIb30BaTENeH, JAOCTYI, HCXOIHBIM MPOEKT, PEXUM HCIONHEHUS B (poHE, CYETUMK KIUEHTCKUX
MTOJIKJTFOUCHUH ¥ BpEeMsI UCTIOJTHEHUS CeaHca.
« Ilepuon oOcuéra ceanca.
+ IlepeueHb OTKPBITHIX CTPAHHIL.
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CtpaHunpl KOHQUTYpalnuy BU3YalbHBIX 3JEMEHTOB, PACIOJOXKEHHBIX B Pa3HBIX KOHTEHHEpax, MOTYT
CWJIBHO OTJIMYAThCS, OJTHAKO, 3TO OTIUYHE 3aKIFOYAETCS B HAIMYUU WU OTCYTCTBUU OTACITHHBIX BKIAJIOK.
[nmaBHass BKJIaJKa BHU3YAJIBHBIX JJIEMEHTOB (DaKTHUECKH Be3l€ OJUHAKOBA, OTJIMYAsCh Ha OJHO
KoHUrypauonHoe nosue (puc. 4.7). Y cTpaHUll MPUCYTCTBYIOT BKJIAJKH JOYEPHUX CTPAHUIL U BIIOKEHHBIX
BUIXKETOB. Y KOHTGfIHGpHBIX BH/PKCTOB COACPIKUTCA BKJIaJIKa BJIOXCHHBIX BUIKCTOB. Bce BU3YyaJIbHBIC
9JI€MEHTHl COJlepKaT BKIAAKy arpuOyToB (puc. 4.8), KpoMmMe JOTMYeCKHX KOHTEHHEPOB IPOEKTOB.
DJeMeHTHI, Ha yPOBHE KOTOPHIX MOXHO ()OPMHPOBATH NOIH30BATEIBCKYIO POLIEAYPY U ONPEICSATh CBSI3H,
coaepxat Bkiangku "O6padotka" (puc. 4.9) u "Caszu" (puc.4.10).
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¥ CucTemHbIA koHp

[ i ]
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Bnageneu w rpynna: [roman |v] [users |v]

Flfoman)

Puc.4.7 I'naBHas BkJIaika KOHQUTypaIlMi BU3YyaJIbHBIX 3JIEMEHTOB.

C noMoMuIbIo ATOM CTPAHUII MOKHO YCTAaHOBUTD:
« CocTosiHHE 3JIEMEHTa, & UMEHHO: «BKIIIOUeH», pOJUTENbCKUNA 3JIEMEHT U nepexol K Hemy. Jlis
CTPAHMIIBI B COCTOSIHUM YKA3bIBAE€TCS TUIl CTPAHULIBI.
+  Wnentudukarop, TuIl, KOPEHb, MyTh, UMsI, OMUCAHNE U UKOHKY DJIEMEHTA.
« Bnaneneu, rpynna nojib3oBaTesiei v MpaBa JOCTYIA K 3JIEMEHTY.
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Puc.4.8 Britagka arpuOyTOB BU3VAJIBHBIX DJIEMEHTOB.
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El Stolb2 p1y 140 ‘(1 -(prmSp-min)/(max-min));
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Puc.4.9 Briaaka o0pab0oTKH BU3YaJIbHBIX JJICMEHTOB.
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S

Puc.4.10 Bxnanka cBs3eit BU3yadbHBIX 3JIEMEHTOB.
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Moayab noacucrembl “Iloab30BaresibCcKue
uHTep@eiicor” <Vision>

Mooynwb: Vision

Uwma: PaGouwnit nonw3oBatensckuii untepdeiic (QT)

Tun: [Tonb3oBarenbckue UHTEPGHENCH

Hcemounuxk: ui_Vision.so

Bepcus: 0.9.5

Aemop: Poman CaBouenko

Paszpabomuux: Poman CaBouenko, Makcum JIsicenko, Kcenus Smmna
Onucanue: Busyanbnplii pabouunii oJIb30BaTENIbCKUN HHTEPQEIC.
Jluyenzus: GPL

Monyne Vision mpenocTaBisieT MEXaHH3M KOHEYHOW BU3yallM3allMd CPEIbl BU3YyAIM3AllMH U
ymnpasinenusi (CBY) B cucremy OpenSCADA. Monynb OCHOBaH Ha MHOTOIIIAT(GOpMEHHON
oubnuorexke rpaduueckoro moab3oBarenbckoro wuHTepdeiica (GUI) ¢upmer  TrollTech —
QT (http://www.trolltech.com/qt/). B cBoeii paboTre MOayNnb HCIONB3yeT naHHbie nBXKKa CBY

(monyns VCAEngine ).

Cpena Busyanuzauuu u ynpasienus (CBY) sBusercs Heorpemiemoit coctapistomeir SCADA
cucteMbl. OHa MPUMEHSIETCS HA KIMEHTCKUX CTAHIUAX C IIEJIbI0 JOCTYIHOTO TMPEIOCTaBICHUS
uHbopMalmu 00 OOBEKTE YHpaBIIEHUS M BbIIAYM YNPABISIOUIMX BO3AeicTBHII Ha 00BekT. B
Pa3NUYHBIX MPAKTUYECKUX CIydasX M YCJIOBHSX MOryT npumeHsthess CBY, moctpoeHHbie Ha
pa3IMuHBIX NpUHOUNAX BuU3yanuzanuu. Hampumep, aTo Moryt ObiTh 6uOanoTexku BumketoB QT,
GTK+, wxWidgets uinm runepTekcToBble MeXaHU3Mbl Ha ocHoBe TexHojoruit HTML, XHTML,
XML, CSS u JavaScript, win xe CTOPOHHHE NPUIOXKECHHS BU3YAIH3allMH, PEATM30BAHHBIC HA
pa3IMuHBIX s3bIKaxX IporpammupoBanus: Java, Python u T.1. JI1060¥ U3 3TUX TPUHIUIIOB MMEET
CBOM TMPEUMYIIECTBA M HEAOCTATKH, KOMOHWHAIMS KOTOPHIX MOKET CTaTh HEMPEO0JIMMbIM
MPENSATCTBUEM B BO3MOYKHOCTM MCHoOJb30BaHus CBY B TOM WIM MHOM NpPaKTHYECKOM Cllydae.
Hanpumep, TexHonoruu Bpoae 6ubnmorekn QT mO3BOJISIOT co3maBaTh BhICOKOpeakTuBHBIE CBY,
YTO HECOMHEHHO Ba)KHO TSI CTAHIIMHN orepaTopa ynpasiaeHus: TexHoiorudaeckuM mporeccom (TII).
Opnnako HEOOXOAMMOCTh MHCTAUISALUU TaHHOTO KIueHTCcKoro [10 B OTAENbHBIX CUTYaIUsIX MOKET
ceNaTh WCIOJB30BaHUE €ro HeBO3MOXKHBIM. C mpyroii croponsl Web-TexHolornM HE TPeOYIOT
WHCTAJULSIIIMM Ha KIMEHTCKUE CHCTEMbl M SIBISIOTCS TMPEAENbHO MHOTOIUIaT(hOPMEHHBIMU
(moctatodHO co3maTh CChUTKY Ha Web-cepep B mobom Web-Opaysepe), uto Hanbosiee BaXXHO IS
Pa3INYHBIX MHKXEHEPHBIX U aIMUHUACTPATUBHBIX CTaHIMA. HO peakTMBHOCTh M HAJIEKHOCTh TAKUX
uHTep(ElicoB HIKE, YTO MPAKTUYECKU UCKITIOYAET WX UCIIOJIb30BaHUS Ha CTaHIUAX omepaTtopa TII.

Cucrema OpenSCADA umeer ruOKyr0 apXUTEKTypy, KOTOpas IMO3BOJISIET CO3/aBaTh BHEIIHUE
UHTEpQEHCchl, B TOM YHCIE U MOJIb30BaTEeNIbCKUE, Ha 000N OCHOBE M Ha Jr000# Bkyc. Hanpumep,
cpena konpuryparmu cuctembl OpenSCADA nmoctynHa kak Ha QT Ombnmuoreke, Tak u Ha Web-
OCHOBE.

B toxe Bpems HezaBucuMoe co3ianue peannzauuii CBY Ha pa3nuyHON OCHOBE MOXKET IOBJIEYb
3a co00i HEBO3MOKHOCTb HCIOJb30BaHUS NaHHBIX KoHpurypamuu oanoit CBY B apyroi, yro
HEYTO00HO M OTPAaHUYEHO C MOJIb30BATEIBCKOIN CTOPOHBI, & TAK)KE HAKIAIHO B IUIAHE peau3alui U
nocneayromei moanepkku. C menpro n30exkaHus ITUX MPoOJIeM, a TaKkKe CO3AaHUS B KpaTdaime
CPOKH TIOJTHOTO crekTpa pasznuuHbix TUNoB CBY ocHoBaH mpoekT co3nanus koHneniuu CBY.
Pe3ynbTarom 3TOr0 mpoeKTa M CTall JaHHbIA MOAYJIb HEIIOCPEACTBEHHOM BU3yalu3aluu (Ha OCHOBE
oubnmuorexkn QT), Momaynb HemocpeacTBeHHOW Busyanm3anuu WebVision u naBmwkok 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. HazHauyeHue

Jannplii Monyns HemocpeacTBeHHOW Busyanuzanun CBY mnpeanasnaden s (gopMupoBaHUS U
ucnonHeHus uarepgeiicos CBY B cpene rpapuueckoit 6ndmmorexku QT.

dunanbHas Bepcus 3toro Monyis CBY, nocrpoeHHast Ha OCHOBE JAHHOTO MOJYJIs, 00ECIICUHnT:
- TPU YpPOBHS CIOXHOCTH B (opMupoBaHuM wuHTepdelica BU3yaIH3alMM, MO3BOJSIOIINE
OpPraHMYHO OCBAaUBATh U MPUMEHATh HHCTPYMEHTAPHI 110 METOAMKE OT IIPOCTOTO K CIOKHOMY:
+ (opmHpoBaHUE U3 IMAOJOHHBIX KaJIpOB MyTEM Ha3Ha4YeHUs1 TUHAMHKH (0e3 rpaduyeckoit
KOH(UTypaImm);
+ Tpaduueckoe GOpMHPOBAHNE HOBBIX KaJPOB IMyTEM HCIOJIb30BAHUS TOTOBBIX JIEMEHTOB
BU3YyaIM3aluu U3 OUOIHOTEKN (MHEMOCXEMBI);
+ (opMupoBaHHE HOBBIX KaJIpoOB, MIAOJOHHBIX KaJIpOB M 3JIEMEHTOB OTOOpa)KEHUE B
OUOINOTEKH.
+ TOCTpOEHHE UHTep(ECcOB BU3yaau3allii Pa3INuHOMN CII0)KHOCTH, HAUMHAS OT MPOCTHIX MIOCKUX
UHTEPPEHCOB MOHUTOPUMHTAa M 3aKaHYMBas IOJHOLEHHBIMH HEpapXW4yecKUMU HHTepdencamu,
ucnonbzyembiMi B SCADA cucremax;
+ TPEeNOCTaBIIEHHWE Pa3NUYHBIX CIMOCOO0B (hOpMHUpOBaHHS W KOHPUTYpalUU MOJIH30BATEIBCKOTO
uHTEepdeiica, OCHOBAHHBIX HA Pa3IMYHbIX MHTEpdeiicax rpaduyeckoro npeacrasienus (QT, Web,
Java ...) um ke mocpeacTBOM cTaHaapTHOTO uHTepdeiica ynpapinenus cucremord OpenSCADA;
« CMEHY JUHAMMKH B IIPOLIECCE UCIIOJIIHEHUS;
+ TIOCTPOGHHME HOBBIX IIAOJIOHHBIX KaJpOB Ha YPOBHE TOJb30BaTesis M (OpMUPOBAHUE
CIELUAIN3UPOBAHHBIX TOJ OO0JIACTh NPUMEHEHUs OMONIMOTEK KaaApoB (HAampuMep, BKIIOYEHHE
KaJIpOB MapaMeTPOB, TPaMKOB U APYTUX 3JIEMEHTOB C YBA3KOM UX JAPYT C APYroM), B COOTBETCTBUU
C Teopuell MOBTOPHOT'O UCIOJIB30BAaHUS U HAKOTLICHUS;
+ TIOCTPOCHHE HOBBIX TIOJIB30BATEILCKUX OJJIEMEHTOB BU3yalu3amuu ©  (OpMHpPOBAHUE
CHEIHMATM3UPOBAHHBIX MO 00JIaCTh MPUMEHEHUs OMOIMOTEK KaJpOB B COOTBETCTBUU C TEOpHEH
IIOBTOPHOT'O UCIIOJIb30BAaHUS U HAKOIIEHUS;
+ OIHCaHUE JIOTMKM HOBBIX IIA0JIOHHBIX KaJpPOB U MOJIb30BATEIbCKUX AJIEMEHTOB BU3yallU3allUU
KaK TPOCTHIMU CBSI3SIMH, TaK U JIAKOHUYHBIM, TMIOJIHOIICHHBIM $I3BIKOM MOJIb30BaTEIbCKOTO
IIPOrpaMMHUPOBAHMS;
+  BO3MOXXHOCTb BKJIFOUEHUS B MOJIb30BATEIbCKUE 3JEMEHTHI BU3yanu3auu QyHKIUN (MM KaapoB
BbIuuciieHust GpyHKIuit) 00bekTHOM Momenn OpenSCADA, npakTu4ecku CBs3bIBasi MpeJCTaBlICHUE
C aJTOPUTMOM BBIYMCIICHUS (HampuMmep, BU3yalnu3upys Oubnuorexy moxeneil ammaparoB TII mns
MOCIEAYIOIIEr0 BU3yallbHOTO TTocTpoeHust moaeneit TI1);
+ pasaeneHHe JaHHBIX TO0JIb30BATENbCKUX HHTEp(ercoB u HHTEp(EHCOB MpEACTaBICHUS ITHX
JAHHBIX, TIO3BOJISIONIEe CTPOUTh HHTEpdEIiC MOIB30BaTeNs B OJHOM Cpefie, a UCTIOIHITh BO MHOTHX
npyrux (QT, Web, Java ...);
+  BO3MOXXHOCTh MOJKIIIOUEHUE K HCHOJHSIoUEMYycs UHTepdency g HaOII0AeHUS U KOPPEKIUH
neicTBuil (Hampumep, NmpU OOYYEHHH ONEepaTOpOB M KOHTPOJS B pPEaTbHOM BPEMEHHU 3a €ro
JEHCTBUSMH ),
+ BH3yaJbHOE MOCTPOCHUE PA3NUYHBIX CXEM C HAJIO)KEHHUEM JIOTMUECKUX CBSI3EH U MOCIEIyIoIIeM
LEHTPaJIN30BaHHBIM  MCIOJIHEHHWEM B  (QoHE (BU3yaJdbHOE TIOCTPOEHHUE U  HCIIOJIHEHHE
MaTEeMaTHYECKUX MOJIENIEH, TIOTHYECKUX CXEM, PEICHHBIX CXeM U UHBIX IPOLEAYD);
- mnpenocraBienne QyHkuuii o0bexkTHOrOo API B cuctemy OpenSCADA, MOXeT MCHOIb30BATHCS
JUIs yTIpaBJI€HUs CBOMCTBaMU MHTepdelica BU3yanu3auy U3 M0JIb30BaTEIbCKUX MPOLEAYD;
+ TIOCTPOCHHE CEpPBEPOB KAJApPOB, DJIEMEHTOB BHU3yalHM3allud M IPOEKTOB HHTEpdeiicoB
BU3YaJIM3al[M1 C BO3MOXHOCTBIO 00CTYKUBAaHUSI MHOKECTBEHHBIX KJIMEHTCKUX COEIMHEHUI;
« TMpoCTas OpraHu3alus KIMCHTCKUX CTaHIHWK Ha pasnuyHoir ocHoBe (QT, Web, Java ...) c
MOJIKJIFOUEHUEM K LIEHTPAJIbHOMY CEPBEPY;
 TIOJHOILIGHHBIM MEXaHM3M pa3fefieHUs] IMOJHOMOYUN MEXAY IO0JIb30BATEIsIMHU, MO3BOJISIOMINN
CO3/1aBaTh U UCIIOJHATH MPOEKTHI C PA3INYHBIMU IIPABAMM JOCTYIA K €70 KOMIIOHEHTAM,;
- rulkoe (opMHpOBaHHE MPABUJI CHUTHAIM3ALUI M YBEIOMIIEHHUS, C YYETOM M TMOIAEPKKOU
Pa3IMYHBIX CIOCOOOB YBEIOMIICHHUS,
*  TIOAJIEPXKKA TIOJIH30BATEIBCKOTO (POPMHUPOBAHUS MATUTPHI M HIPUGPTOBBIX MPEATIOUTESHHNA ISt
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uHTEpdeiica BU3yaau3alum;

+ TOAJIEPXKKA TOJIb30BATEILCKOT0 (POPMUPOBAHMS KapT COOBITUH MOJA pa3nudHOe 000pYyJOBaHUE
VIIPaBJICHUS U MTOJIb30BATEIBCKUE TIPEATTOYTCHHUS;

« Tojjepkka mnpoduieil monb3oBaTened, MO3BOJSIOMIAS OMNPEAEATh paszIMyHble CBOMCTBA
uHTEepdeiica Bu3yanm3anuu (LIBETOBas ramma, MIPHU(TOBBIE OCOOCHHOCTH, MPEANOYTUTEIHLHBIC
KapThl COOBITHH);

-+ THOKOE XpaHEHHE U PACHpPOCTpaHEeHUE OMOIMOTEK BUKETOB, KaJpOB M MPOEKTOB MHTEP(EicoB
Busyanuszanuu B bJl, momnmepxuBaembix cucteMoir OpenSCADA; mpakTHYECKH MOJb30BATEIIO
HYXHO TOJBKO 3apeTUCTPHPOBATh MOJdy4deHHY0 b/l ¢ naHHBIMU.
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2. UacTpymenT rpaguueckoro ¢popmupoBanus unrepgeiica CBY

Pazpabotka wunrepdeiica CBY BblmonHseTCS B OJHOM OKHE, PEAM3YIOIEM MHOTOJIOKYMEHTHBIH
untepderic (MDI) (puc. 1). JlanHbIi m01X04 NO3BOJISET OJTHOBPEMEHHO PEAKTUPOBATH HECKOJIBKO KaJIpOB
pasnYHbIX pa3MepoB. lcmonb30BaHbl crlenylolMe MEXaHU3Mbl YIpaBieHUs pa3paOOTKOI: mNaHean
MHCTPYMEHTOB, IYHKThl MEHIO U KOHTEKCTHOE MEHIO. BOJIBIIMHCTBO NEHCTBUI AyOJIMPYIOTCS Pa3HBIMU
MEXaHU3MaMM, 4TO IMO3BOJISIET OBICTPO HANTH MHCTPYMEHT MpPEANoYUTaeMbIM criocoboM. HaBuranuonssle
UHTEepQEchl peann3oBaHbl MPUCOCTUHSIEMbIMH OKHamMH. Kougurypamus naHeneil HMHCTPYMEHTOB H
MIPUCOEANHSIEMbIX OKOH COXpaHSETCSl IPU BBIXOJE W BOCCTAHABIMBAETCSA IPHU CTapTe, YTO IO3BOJISIET
HacTpauBaTh UHTEpdeiic mos ceds
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Puc.1. OxHo pa3zpabotku untepdeiico CBY.

Hoctyn k ocHOBHbIM KoMmoHeHTaM CBY mpou3BoauTCs MOCPEACTBOM MPHUIIBAPTOBAHHBIX OKOH, Ha
puc.l 3TH oKHa HU300pakeHBI ciieBa. B 3TuX OKHaxX copeprkaTcs:

+  JlepeBo 6ubnuorek BumkeToB. C MOMOIIBI0O HABUTaTOPa MOKHO OBICTPO HAWTH HY)KHBIN BUJKET
wii O6uONIMOTeKY W TpoJeNnaTh HaJl HUMM HEoO0XOAuMMBIE omepauuu. Peann3oBaHbl onepanuu
no0aBJeHMsI, YAAJEHUs, KOIMPOBAaHUs, HACTPONKU BHUJIKETOB M OMOIMOTEK, @ TAaKK€ OUYHUCTKU U
BHU3YaJIbHOTO PEAAKTHUPOBAHUS BUHKETOB. J{J1si THOKOTO yrpaBlieHus MOAIEPKUBACTCS KOHTEKCTHOE
MEHIO B COCTaBE ITyHKTOB:

- "Hoasg OuOimoreka" - co3ganne HOBOM OMOJIMOTEKH.

« "JloGaBUTH BU3YaJbHBIN 2JIEMEHT" - 100aBJIeHNE BU3YaTbHOTO 3JIEMEHTa B OUOIHOTEKY.

«  "V7aanuth BU3yaIbHBINA 3JIEMEHT" - yIalleHHe BU3yaJIbHOTO 3JIEMEHTa U3 OUOIMOTEKH.

« "OYHUCTUTH BU3YaJbHBIM 3JEMEHT" - OYMCTKA BU3YaJbHOTO 3JIEMEHTA C HaclIeI0BaHHUEM

M3MEHEHHBIX CBOWCTB MJIM YCTAHOBKOM UX 110 YMOJTYAHUIO.

+ "CBoiicTBa BU3YaJIbHOTO AJIEMEHTA" - KOH(MUTYpaIlus BU3yaAIbHOTO 3JIEMEHTA.

 "PemakTupoBaTh BU3yaJbHBIN 3IEMEHT" - BU3YyalbHOE PEJAKTUPOBAHUE JIEMEHTA.

- "BrIpe3aTh BU3yaJbHBINA 3J€MEHT" - BbIpe3aHHe/TIepeMEelleHHEe BU3YalbHOIO 3JIEMEHTa B
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MOMEHT BCTaBKH.
- "KomupoBaTb BH3yaJbHBI 3JIEMEHT" - KOIMPOBAHNE BU3YAJIBHOI'O 3JIEMEHTA B MOMEHT
BCTaBKH.
« "BcTaBUTh BU3yalIbHBIN 2JIEMEHT" - BCTaBKa BU3YaJIbHOI'O 3JIEMEHTA.
- "arpy3uth u3 b/1" - 3arpy3ka qaHHbIX BU3yaJabHOTO 31eMeHTa u3 b/,
« "Coxpanuts B BJ1" - coxpaHeHue TaHHBIX BU3yalabHOTO 3jieMeHTa B b/I.
« "OOHOBUTH OHMONMHOTEKU" - BBIMOJNHSACT NEPEUYUTHIBAHWE KOHPUTYpAlMM M COCTaBa
ONOJINOTEK U3 MOJIEIN TaHHBIX.
HepeBo crpanur; npoekToB. [IpenycmatpuBaer wmexanusm "[leperamm u  Opocs" s

(hopMHUpOBaHMS TIOJNB30BATEIILCKUX KaapOB HA OCHOBE »dJeMEHTOB Omomuotek. st rubkoro
yIIPaBIICHUS TOJIEPKUBACT KOHTEKCTHOE MEHIO B COCTABE ITYHKTOB:

+ "3amycTUTh UCIIOJHEHHUE NMPOEKTA" - 3aIlyCK UCIIOJIHEHUSI BBIOPAHHOTO MTPOEKTA.
«  "HoBpIil mpoekT" - co3gaHne HOBOTO IMPOEKTA.

« "JloGaBUTh BU3yaJbHBIH dJeMEHT' - Jo00aBlieHME BHU3YaJbHOTO JJIEMEHTa B
MIPOCKT/CTPAHUILY.
« "VYnpanure BU3yaJbHBI  3JE€MEHT" -  yJaJ€HUE BHU3YaJIbHOIO  DJIEMEHTa U3
MIPOEKTa/CTPAHHUIIBL.

« "OYHUCTUTH BU3YaJbHBIM 3JEMEHT"' - OYMCTKA BHU3YaJbHOI'O 3JIEMEHTA C HACJIeIOBAaHHUEM
M3MEHEHHBIX CBOWCTB MJIM YCTAHOBKOM UX 110 YMOJIYAHMUIO.
+ "CBoiicTBa BU3YaJIbHOTO AJIEMEHTA" - KOH(QUTYpaIlis BU3YAIbHOTO 2JIEMEHTA.
« "PemakTupoBaTh BU3yaJbHBIN 3JIEMEHT" - BU3YyalbHOE PEJAKTUPOBAHUE JIEMEHTA.
- "BpIpe3aTh BU3yaJbHBIA 3J€MEHT" - BbIpe3aHUE/TIEPEMEILEHNE BU3YalIbHOIO 3JIEMEHTA B
MOMEHT BCTaBKH.
- "KomnupoBaTh BH3yaJbHBIH 3JIEMEHT" - KOIMPOBAHHE BU3YAJIBHOI'O 3JIEMEHTAa B MOMEHT
BCTaBKH.
« "BcTaBUTh BU3yalIbHBIN 3JIEMEHT" - BCTaBKa BU3YaJIbHOT'O 3JIEMEHTA.
« "3arpysuts u3 B/1" - 3arpy3ka qaHHBIX BU3yalbHOIO 31emeHTa u3 b/I.
« "Coxpanuts B B/[" - coxpaHeHne naHHbBIX BU3yalbHOIO 31eMeHTa B b/1.
+ "OOHOBUTH MPOEKTHI" - BHITIOJIHSACT MEPEUNTHIBAHNE KOH(UTYPALIUN U COCTaBa MPOECKTOB
13 MOJEIIH IaHHBIX.

aTpuOyThI BUIKETOB;

BHEIIHHE CBSI3U BUIKETOB.

B ocHOBHOM IMPOCTPAHCTBE pa60qero OKHa pasMCIIar0TCd OKHa CTpaHHUIl MPOCKTOB, KAAPOB OnONIMoTEK
BUJPKCTOB, II0JIB30BATCIIBCKUX JJICMCHTOB MW JJICMCHTOB IPHMHTHBOB Ha MOMCHT HX BH3YaJbHOI'O
pPECaAaKTUPOBAHUA.

CBepxy pabodero OKHa COJCPKHUTCS MEHIO. B MEHIO pa3MelieHbl BCe HHCTPYMEHTHI, HEOOXOTUMBIC JIJIs
paszpabotku untepdeiicor CBY. MeHto nMeeT ciaeayromyro CTpyKTypy:

"®ain" - O0mmuMe omepaum.
« "3arpysuts u3 B/1" - 3arpy3ka qaHHBIX BU3yalbHOIO 31emeHTa u3 b/I.
« "Coxpanuts B B/[" - coxpaHeHne naHHbBIX BU3yalbHOIO 31eMeHTa B b/1.
+  "3akphITh" - 3aKPHITH OKHO PEIAKTOPA.
« "Brixon" - Beixon u3 cucremsl OpenSCADA.
"PenaktupoBanue” - Onepanuuu pelakTUPOBaHMs BU3yaJbHBIX JIEMEHTOB.
- "BpIpe3aTh BU3YyaJbHBIM JJIEMEHT" - BBIPE3aHHE/TICPEMEIICHUE BU3YaJbHOTO JJIEMEHTA B
MOMEHT BCTaBKH.
- "KomupoBaTh BU3yaJbHBIA 3JIEMEHT" - KOIMMPOBAHHE BU3YAJIBHOI'O 3JIEMEHTa B MOMEHT
BCTaBKH.
 "BcTaBuTh BU3yalIbHBIN 3JIEMEHT" - BCTaBKa BU3yaJIbHOT'O 3JIEMEHTA.
"IIpoext" - Onepanuu Haa NPOCKTAMU.
+ "3amycTUTh UCTIONHEHHE MPOEKTA" - 3aITyCK MCIIOTHEHHS BEIOPAHHOTO MPOEKTA.
«  "HoBbIil mpoekT" - cO3/1aHne HOBOTO MTPOEKTA.
« "Jlo6aBUTH BU3yaJbHBIN 3JIEMEHT" - 100aBICHUE BU3YaIbHOTO 3JIEMEHTA B IIPOEKT.
+ "Vnanuth BU3yarabHBIN JIEMEHT" - yJaJIeHUE BU3YalbHOIO AJIEMEHTA U3 IIPOEKTA.
« "OYHUCTUTH BU3YaJbHBIM 3JEMEHT"' - OYMCTKA BU3YaJbHOTO 3JIEMEHTA C HACJIeIOBAaHHUEM
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H3MEHEHHBIX CBOMCTB HJIH YCTaHOBKOﬁ HX 110 YMOJIYaHUIO.

"CBoiicTBa BU3YyaJIbHOTO 3JIeMEeHTa" - KOH(UTYpaIus BU3yaIbHOTO 3JIEMEHTA.
"PenakTupoBaTh BU3yaJIbHBIN AJIEMEHT' - BU3yAJIbHOE PEIAKTUPOBAHUE AIIEMEHTA.

« "Bumxker" - Onepanuu HaJ BUDKETAMHA U OMOIMOTEKaMU BUIKETOB.

"HoBas 0uOimmoreka" - co3ganne HOBOM OMOJIMOTEKH.

"J100aBUTh BU3YaIbHBIN 3JIEMEHT' - T00ABICHUE BU3YATBLHOTO DJIEMEHTA B OMOIHOTEKY.
"V nanuTh BU3YalIbHBIN 3JIEMEHT" - yIaJeHNue BU3yalbHOTO dJIeMEHTa U3 ONOIHOTEeKH.
"O4YHUCTUTH BU3yAJIbHBIN 3JIEMEHT" - OUYMCTKAa BU3YaJIbHOI'O 3JIEMEHTAa C HACJIEIOBaHUEM

W3MEHEHHBIX CBOMCTB WU YCTaHOBKOﬁ HX 110 YMOJIYaHHUIO.

"CBolicTBa BU3YaJIbHOT'O AJIEMEHTA" - KOHPUIypalus BU3YyalbHOIO AJIEMEHTA.
"PenakTupoBaTh BU3YyalbHBIN JIEMEHT" - BU3yallbHOE PEAAKTUPOBAHUE DIIEMEHTA.
"Bun" - ynpaBieHue pacronokeHHUEM BU3yaJbHBIX JIEMEHTOB Ha KaJpax.
« "Bumxer Ha Bepx" - NOAHATHE BUI)KETA HA CaMbIil BEPX.
« "Bumxker Ha HU3" - ONyCKaHHWE BUXKETA HA CAaMbIi HU3.
« "IlogHaTh BUIDKET" - TIOAHATH BUIKET BBIIIIE.
« "OnycTuTh BUKET" - OIMYCTUTh BUIIKET HUXKE.
+ "BpIpaBHATH cieBa" - BoIpaBHUBAaHUE BUJIKETA CJIEBA.
+ "BbIpOBHATH B IIEHTPE BEPTHKAIBHO'" - BBIPAaBHMBAHHWE BHU/KETAa BEPTUKAJIBHO B
LIEHTpE.
+ "BpIpoBHATH cripaBa" - BEIpaBHUBAaHUE BUKETA CIIpaBa.
 "BBIpOBHATH CBEPXY" - BBIPABHUBAHHUE BUIKETA CBEPXY.
+  "BBIpOBHATH B LIEHTPE TOPU30HTAIBHO" - BRIPABHUBAHUE BUJKETA TOPU30HTAIBHO
B IIEHTpE.
+ "BBIpOBHATH CHU3Y" - BBIPABHUBAHHUE BUJKETA CHU3Y.
"bubnuoteka: {Mms OuOMMOTEKM}" - MyHKTHI MEHIO JJIs JAOCTyNa K Kajapam/BHIKETaM

coJiepKaniumMcs B OnOImnoTexe.
« "OknHo" - Ympasnenue okHamu MDI-unrepdeiica.

. ”BI/II["

"3aKpbITh" - 3aKPBITh AKTUBHOE OKHO.

"3aKkpbITh Bce" - 3aKpBITh BCE OKHA.

"V10xuTE" - YI0XKUTh BCE OKHA JIJII BUAMMOCTH OJHOBPEMEHHO.
"KackanupoBats' - pacoI0KuTh BCE OKHA KaCKaIoM.
"Cnenyronuii" - akTUBUPOBATH CJIEIYIOIIEE OKHO.

"Tlpeapiaymiuii" - akTHBUPOBATH MPEABIIYILIEE OKHO.

"Bumxer: {ms Bumkera}" - MyHKTHl aKTUBALIMU KOHKPETHOT'O OKHA.

- praBHCHI/Ie BUIUMOCTBIO pa6oqer0 OKHa U TaHelel Ha HEM.

"ITaHesnb BU3yaIbHBIX 3JIEMEHTOB" - MTaHENb YIPABICHUS BU3YaIIbHBIMU 3JIEMEHTaMHU.
"®YHKIMK BUJUMOCTH BUIKETOB" - MaHEb YIPaBICHUS BUAMMOCTBIO U PACIION0KEHUEM

BHJ/DKCTOB HA IIaHCIIAX.

"ITanenb 3eMeHTapHbBIX QUryp" - JOMOIHUTENbHAS TAaHENIb PEeJaKTUPOBAHUS IPUMUTHBA

anemenTtapubix ¢uryp ("ElFigure").

"ITpoekThl" - NpUIIBAPTOBAHHOE OKHO YIPABIEHUS AEPEBOM IPOEKTOB.

"BumkeTsl" - mpUIIBApTOBAHHOE OKHO YIIPABIICHUS IEPEBOM OMOINOTEK BUIKETOB.
"ATpuOyThl" - IPUIIBAPTOBAHHOE OKHO JHCIIETYEPa aTPUOYTOB.

"CBs131" - MpUIIBApTOBAHHOE OKHO JAUCIIETYEpA CBA3CH.

"bubnuoreka: {Mmsa OubnuoTeku}" - ympaBieHHE BHIUMOCTBHIO MaHeNell OubInoTex

BUJKETOB.
+ "llomomip" - [Tomomrs mo OpenSCADA u moaynto Vision.

"TIpo" - nHbOpMaNHs PO TaHHBINA MOIYIIb.
"TIpo QT" - uadopmanus o 6udmoreke QT, ucmonp3yeMoit MoayIeM.
"Yro 310" - 3ampoc OnMucaHus EMEHTOB nHTepdeiica OKHa.

CBepxy, MOJ MEHIO, UJIU 0 CTOPOHAM paclojararTcs MaHeNIu WHCTpyMeHTOB. [lanenu MoryTt ObITh
CKpPBITHI WJIN PAaCIOJIOXKEHBI, YTO yNpasiseTcs B MyHKTE MeHI0 "Bupn". CymiecTByroT cieayrouie naHenu

MHCTPYMEHTOB:

+ "Ilanens BU3yanabHbIX 25ieMeHTOB" - [1aHeNb yripaBiieHUsI BU3YaJIbHBIMU 3JIEMEHTAMM:

"3aIycK MCIIOTHEHUS IPOEKTA [T BHIOPAHHOTO 3JIeMEHTA" - MPOM3BOAUT 3AIYCK MPOEKTa
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Ha UCTOJIHEHHUE U aKTUBAIIMIO BHIOPAHHOM CTPAHULIBI POEKTA.

+ "3arpy3uTh AaHHbIe 3eMeHTa u3 BJ1" - BBINONHACT 3arpy3Ky JNAaHHBIX BBIOPAHHOTO(BIX)
sneMeHToB u3 b/I.

« "Coxpanutb JaHHble o3nemMeHTa B bBJ[" - BbIIOIHSET COXpaHEHUE JaHHBIX
BBIOpaHHOTO(BIX) 371eMeHTOB B B/I.

«  "HoBsIil mpoekT" - co3gaHne HOBOTO MPOEKTA.

- "Hosas 6Gubnmorexa" - co3ganue HOBOM OMOIMOTEKH.

« "JloOaBHUTh BU3YyAIHHBIN 2JIEMEHT" - T0OABJICHHE BU3YAIBHOTO DJIEMEHTA B MPOEKT.

« "VYnanuth BU3yanabHBIN MIEMEHT" - yJaJI€HUE BU3YaJIbHOIO AJIEMEHTA U3 IIPOEKTA.

- "CBoiicTBa BU3yaJIbHOT'O 3JIeMEHTA" - KOH(UTypalisl BU3yaJIbHOTO 3JIEMEHTA.
 "PemakTupoBaTh BU3yalbHBIN 3€MEHT" - BU3YyalbHOE PEAKTUPOBAHUE HJIIEMEHTA.

- "BrIpe3aTs BU3yalnbHBIN AJIEMEHT" - BBIpE3aHUE/TIEpEMEIIEHHE BU3YaIbHOTO 3JIEMEHTa B
MOMEHT BCTaBKH.

- "KomupoBaTb BH3yalbHBI 3JIEMEHT" - KOIMPOBAHNE BU3YAJIBHOI'O 3JIEMEHTAa B MOMEHT

BCTaBKH.
« "BcTaBuUTh BU3yalIbHBIN 2JIEMEHT" - BCTaBKa BU3YaJIbHOI'O 3JIEMEHTA.
. KUK BUAUMOCTH BHIUKETOB" - [laHens ympaBieHHS BHIMNMOCTBIO WU MOJIOKECHUEM
" oc eroB" - Ilane aBJIe OCTBIO aCIIOJIOKEHUE

BU/KETOB Ha MaHeJsX:

« "Bumxker Ha BepX" - MOJHSATHE BUIPKETA HA CaMBbIil BEpX.

« "Bumxer Ha HM3" - OIMyCKaHWE BUKETA HA CAMBIN HU3.

« "IlomugaTh BUIKET" - IOAHATH BUMKET BBLIIIIE.

« "OmycTUTh BUIKET" - OMYCTUTh BUJKET HUXKE.

 "BbIpaBHATH cneBa" - BBIpaBHUBAHUE BUJIKETA CIIECBA.

+ "BBIpOBHATH B LICHTPE BEPTUKAJIBHO' - BHIPABHUBAHHUE BUJIKETA BEPTUKAIBHO B LIEHTPE.

+  "BripoBHATH cripaBa" - BeIpaBHUBAHKE BUKETA CIIpaBa.

« "BpIpOBHATH CBEPXY'" - BIPABHUBAHHUE BUJIKETA CBEPXY.

- "BBIpOBHATH B LIEHTPE TOPU3OHTAJIBHO" - BBIPABHUBAHHWE BHJDKETAa TOPU30HTAIBHO B

LIEHTPE.

+ "BbIpOBHATH CHU3Y" - BbIPABHMBAHHUE BUJKETA CHU3Y.
« "I[lanens nsnemeHTapHbIX ¢uryp" - JlomoaHuTENbHAs TaHENh PEIAKTHPOBAHHUS TPUMHTHBA
3ﬂeMeHTapHHx ¢buryp ("ElFlg")

"B03BpaT Kypcopa'" - BO3BpaT K Kypcopy I IeHCTBUN HaJl (PUTypaMH Ha BUJKETE.

« "Jlo6GaBuTh MUHUIO" - 10OABJIECHUE JIMHUM K SJIEMEHTApHOH (urype.

« "JlobaButh nyry" - noGaBiIeHHE Iyry K AI€MEHTapHOM urype.

- "Jlob6aBuTh KpuBYIO Oe3be" - J0OaBIEHNE KPUBOM 0€3be K AJIeMEeHTapHOH (urype.

+ "BrurouuTh NpUBS3KU" - BKIIOUEHHE MPUBS30K Y SJI€MEHTapHON (UTYPHI.
- "bubmmoreka: {Mms 6ubimoteku}" - YrpapieHne BUAUMOCTHIO TTaHEJIeH OMOJINOTEK BUIKETOB.
Conepxumoe TaHEIM 3aBHCUT OT COJACPKHMOTO OMOIMOTEKM UM BKJIIOYACT KHONKU BBI30BA
3JIEMEHTOB OUOINOTEKH.
« "QTStarter nanens wuHcTpyMeHTOB" - IlaHenp, co3maHHas MOAyJeM 3alycka MOAYJEH
oubmnorekn QT. Copepxur xnHomku st 3amycka Ul mopmyneit cuctemsl OpenSCADA,
ocHOBaHHBIX Ha Oubnmoreke QT. C momoupl0 3TOM MaHeNIW MOYKHO OTKpPBITh HECKOJIBKO
9K3EMILIIPOB OKOH JIaHHOTO MOZYJISI WK APYTUX MOZIYJEH.

Buu3y okna pazpabotkm CBY pacnonaraercs ctpoka cratyca. C mpaBoil CTOPOHBI CTPOKH CTaTyca
pa3MeIIarTcs HHINKATOPBI BU3YAIBHOTO MaciiTaba peJakTUPyeMOTro Kajipa, peKuMa U3MEHEHHs pa3Mepa
AJIEMEHTOB, PEeXKHUMa TeKylier craniuu nwkka CBY u monb3oBaTens, OT UMEHH KOTOPOTO BEAETCS
pa3paboTka untepdeiica CBY. [1o nBoitHOMY KJIHKY Ha WHAMKATOPE MOJIH30BATENSI MOKHO MOJIb30BATENs
CMCHHUTL, BBCAA HOBOC WM W IAPOJIb IIOJb30BATCJIA. B rtnaBHOe moie CTPOKH CTaTyCa BBIBOAATCSA
paznuuHble HHQOPMAIIMOHHBIE COOOIIEHUS U COOOIIEHUS TTOMOIIIH.

JIns penakTUpOBaHMs CBOMCTB BU3YaJIbHBIX JJIEMEHTOB IIPENYCMOTPEHO 1Ba nuajnora. Ilepsbiil quanor
MO3BOJIAET PENAaKTUPOBATh CBOWCTBA KOHTEMHEPOB BHU3YaJIbHBIX 3JEMEHTOB (OMOIMOTEK BHJIKETOB U
IPOEKTOB), pHUC, 2. BTOpo#l 1uanor A peaakTUpOBaHUS CBOMCTB CaMHMX BU3YyaJbHbBIX 3JIEMEHTOB, pHC. 3.
W3menenusi, BHECEHHBIE B JMajorax, cpasy ke mnomagaroT B JBKOK CBY. [lns coxpaHeHHs 3THX
u3meHeHuss B BJ] mnm BoccranoBnenuss u3 B/l HeoOXoIuMMO BOCIONIB30BaThCS COOTBETCTBYIOLIMMHU
MHCTPYMEHTAMH TJIaBHOTO OKHA pa3pabOTKH.
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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. Inanor penakTHpoBaHKs CBOMCTB KOHTEMHEPOB BU3YaIbHBIX JIEMEHTOB.

C moMoIIbI0 TJIABHOM BKJIAJIKH 3TOTO TUATIOra MOXKHO YCTaHOBUTH:
+ CocTosiHHE KOHTEWHEpa 2JIEMEHTOB, a MeHHO: "Bxitouen", B/l konTeitHepa.
«  Wnentuduxatop, uMs 1 OMHCaHUE KOHTEHHEpa.
- Jlng mpoekTa: TONB30BaTelNs, TPYHIy TOJb30BaTeNeld M JOCTYN TIOJNB30BATEINs, TPYIIIIHI
MOJIb30BATENICH U BCEX OCTAIBHBIX.
« Jlns mpoeKkTa: mepuo;] BEIYUCICHUS TPOEKTA U PEKUM OTKPBITUS OKHA TPU UCTIOTHEHUH.
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~CocToAHue

BrniodeH: [

PoauTenscknid BUmMKeT: ’fwlb_originalsfwdg_Eﬂx

~KoHdurypauus
Id: ElCadr
KopeHb: Box
MyTh: fwlb_Main/wdg_EICadr
Kna: JnemMmeHT kagp
Onucanue:

Brnapeneu, rpynna: [ roman

Tl ’USEFS

d

Hoctyn: [Gﬁaop W ynpaeneHne

v] ’Dﬁaop W ynpaeneHue

-] [08o0p

d

| Close

Puc.3. JInamor pegakTupoBaHusi CBOMCTB BU3YAJIbHBIX JIEMEHTOB.

C noMoUIbIO INIABHOM BKJIAJKU 3TOTO AMAJIOTa MOXKHO YCTAaHOBHUTB:
« CocTtosHH€ 3J1eMeHTa, a UMEHHO: "BKitoueH", poauTebCKUi BUIKET.
- Unentuduxatop, KOpeHb, MyTh, UMsI U OMIHCAHUE HJIEMEHTA.

« Tlonw30oBaTens,
MOJIB30BaTEIEH U BCEX OCTAIbHBIX.

IpylnIy IOJIb30BaTeNei

9JICMCHTA

u  OO0CTYII 1IOJIB30BaTCJIA,
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Juanor pemakTUpOBaHHs CBONCTB KOHTCWHEPOB BHU3YaJbHBIX AJIEMEHTOB COJCPKHT JBE BKIIAJIKH:
BKJIAJIKy KOH(QUTYpallMd OCHOBHBIX MapaMeTpoB (pHUC.2) W BKIAAKYy KOHPUTYpallMd mime-IaHHBIX
KOHTEHHEpOB (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. Bxnanka perakTupoBaHus mime-JaHHBIX KOHTEHHEpa BU3YyaIbHBIX YJIEMEHTOB.
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Juanor pemakTHpOBaHWS CBOWCTB BHU3YaJbHBIX JJIEMEHTOB COJICPKHT YETHIPE BKJIAJKU: BKIAIKY
KOH(HTypauyu OCHOBHBIX MapaMeTpoB (pHc.2), BKIAIKy aTpHOyTOB 3yieMeHTa (puc.S), BKIaAKy 00paboTKu
anemeHTa (puc.6) W BKIAIKY CBsized anemeHTa (puc.7). Ha pa3HBIX ypOBHSX HEpapXuu BHU3YaTbHBIX
9JIEMEHTOB KaKHE-TO BKJIAJJKH MOTYT OBITh IOCTYIIHBI, 8 KAKHE-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 [, ] e
MCTOM. ..
rpynna

(1Y)

| Close

Puc.5. Bxianka aTpuOyToB AManora peJakTHPOBAHUS CBOMCTB BU3YaJIbHOTO DJIEMEHTA.
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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. Bxiranka o0paboTku 1uanora peIaKTHPOBAHUSI CBOMCTB BU3YaJIbHOTO JIEMEHTA.
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--_"

' CTpaHWua npoekTa: /pr] AGLKS/pg so/pg_1/pg ggraph/pg_1

Bumket | ATpubyThl | ObpaboTka ] Ceaan |

[ ]=] 3HaueHue ;]

= Mapa... prm:/LogicLeviexperiment/F3
na... prm:/LogicLev/experiment/F3/NAME
addr prm:/LogicLev/experiment/F3/var
ed prm:/LogicLeviexperiment/F3/ed
max prm:/LogicLev/experiment/F3/max
min  prm:/LogicLev/experiment/F3/min

= Mapa... prm:/LogicLeviexperiment/F4
na... prm:/LogicLev/experiment/F4/NAME
addr prm:/LogicLev/experiment/F4/var
ed prm:/LogicLeviexperiment/F4/ed
max prm:/LogicLeviexperiment/F4/max
min  prm:/LogicLev/experiment/F4/min

color —
= eld
MNapa... prm:/LogicLev/experiment/P3
color
celd
Napa... prm:/LogicLev/experiment/P4 @

| Close

Puc.7. Bxianka cBsizeit quanora peJjakTUpOBaHUs CBOMCTB BU3YaJIbHOTO AJIEMEHTA.
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2.1. Ctiim

M3BeCTHO, YTO YENIOBEK MOXXET MMETh WHAMBUIYaJIbHble OCOOEHHOCTH B BOCHPUATHHM I'paduuecKoit
uHpopmauuu. Eciu 3TH O0COOCHHOCTHM HE YYMTHIBATh TO MOXHO IOJYYUTHh HEIPUSATHE U OTTOPKEHUE
nosib3oBarenst kK uHTepdeiicy BY. Takoe HempustHe MW OTTOP)KEHHE MOXKET NPUBECTH K (haTalbHBIM
omnOkaM mnpu ympasineHun TII, a Takxke TpaBMUpOBaTh 4eEJIOBEKa IOCTOSHHON paboToil C TakuMm
unrepdeiicom. B SCADA cucremax NPHHATHI COTJALICHUS, KOTOPHIE PETIIAMEHTHPYIOT TPeOOBAaHUS IO
co3laHuio yHu(puumpoBaHHoro unrepgeiica BY, HopManbHO BOCIPUHMMAEMOro OOJIBIIMHCTBOM JIIOJIEH.
[Tpu 3TOM MpaKTHUYECKH OTCYTCTBYET YUET OCOOCHHOCTEH JII0JIEH ¢ HEKOTOPBIMU OTKJIOHEHHSIMH.

C nenplo ydecTb 3TO OOCTOSATENBCTBO U IMPEAOCTABUTH BO3MOXKHOCTH IEHTPAIM30BAHHO U IPOCTO
W3MEHATh BU3YaJIbHBIE CBOWCTBA MHTepdeiica MPOEeKTOM MpeaycMaTpUBaeTCs peaiu3als MeHeKepa
cTuieit uaTepdeiica BU3yaanu3aimm.

[Tonb3oBaTeneM MOXKET OBITh CO3AAHO MHOXECTBO CTWJICH, KaXKIbIH M3 KOTOPBIX OydeT XpaHUTh
[[BETOBbIC, MIPU(TOBBIE U JAPYrHe CBOWCTBA 3JIEMEHTOB Kazapa. [IpocTtas cMeHa CTWISI MO3BOJHUT OBICTPO
npeobpazuty uHTepdeiic BY, a BO3MOXHOCTh Ha3HAYeHHs] WHAUBUAYAIbHOW CTHJIS JJISl TOJIH30BATENs
MO3BOJIHT yYECTh €r0 HHIUBUIYaJIbHbIE OCOOCHHOCTH.

Jnst peanmuzamnuu 3TOW BO3MOXKHOCTH, TIPH CO3/IaHUU KaJPOB HEOOXOAMMO JIJIsi CBOMCTB IIBETa, MpUdTa U
Ipyrux ycraHoButh mnapamerp «Kondurypauus» (tabauuel Bo Briagke «OO6paboTka») B 3HaueHue «M3
ctiis» (puc. 6). A B mapamerpe «KoHpHUTypannoHHBIN Ia0IOH» yKa3aTh MACHTU(UKATOP IO CTHIISL.
Janee 3To moje aBTOMAaTWYECKH IMOSBUTCS B MEHEJDKEpe CTUJIEH M ero MOXHO OyAeT TaM MEHSTb.
MeHnekep CTUiIel JOCTYIEH Ha CTpaHUIle KOH(PUTYpaluy mpoekta Bo Biajke «Ctunmy» (puc. 8). Ha sroii
BKJIa/IKE MOKHO CO3/1aBaTh HOBBIE CTUJIH, YIAJIATh CTapble, U3MEHATH MOJISI CTHIISA U yAAISATh HEHYXKHBIE.

| Mpoekt | Mime gaHHsie

CTHNE: [Defaurt |v] [ ¥aanuTe CTHUNb l

Mma: [ Default ]

Il | 3HaqveHWe |

1 |backColor gray

¥panuTe 3anvcb l

Puc. 8 Bxnagka 'Ctunu' cTpaHulibl KOHQUTypauy MpoeKTa.
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B nenom crunm ocTynHbl, HauMHas ¢ YpOBHA IpoekToB. Ha ypoBHe OMONMOTEK BHIKETOB MOXHO
TOJILKO OIPEIENATh MO CTUIeH y BUKeTOB. Ha ypoBHE npoekTa npu BeIOOpE CTHIIA BKIIIOYaeTcs: pabora
CO CTHJISIMH, YTO IPEJIoiaraeT JOCTYI K MOJSM CTHIIEH BMECTO HEMOCPEACTBEHHbBIX 3HAUEHUN aTprOyTOB.
DaKkTUYECKH 3TO O3HAYaeT, YTO MPH YTCHUU WM 3alMcu aTpuOyTa BUJDKETa yKazaHHbIE onepauuu OyayT
OCYIIIECTBIISATHCS C COOTBETCTBYIOLUM I10JIEM BBIOPAHHOTO CTHJIS.

[Ipu 3amycke mpoekTa Ha MCIOJHEHUs OyAeT HCHOJb30BaH YCTAHOBJICHHBIH B IMPOEKTE CTHIb. B
MIOCIICAICTBHH TIOJTH30BATENhb MOXKET BBHIOpATh CTHIIb W3 MEPEUHs JOCTYIHBIX. BBIOpaHHBIN MOIB30BATEIIEM
CTHJIb OyJIeT COXpaHEH M UCIIOJIb30BAH MPH CIEAYIOLIEM 3aIyCKe MPOEKTa.
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2.2. CB3bIBaHUE ¢ JMHAMMHKOM

Jlis mpenocraBieHHs aKTyaJlbHBIX JAHHBIX B MHTep(eic BHU3yallM3allud JOJDKHBI HCIIOJIb30BaThCS
nannble nojcucremsl "Coop ganueix (DAQ)". IIpupona 3TUX JaHHBIX CIEAYIOIIAs:
1. mapameTpsl, cogepKalie HEKOTOpPOe KOJIMYECTBO aTprOyTOB;
2. arpubyThl MapaMeTpa MOTYT NPEAOCTaBIATH JaHHbICe uyeThIpEéx TumnoB: Jlormueckuii, Llensiii,
BemectBennsiii 1 CTpOKOBBIif;
3. atpubyTsl HapamMeTpa MOTYT UMETh UCTOPHIO (APXUB);
4. arpuOyThl apaMeTpa MOTYT OBITh JJISl YTCHHUS, 3aIIMCH U C MTOJHBIM JOCTYIIOM.

VYuuThIBas MepBBIA MyHKT, HY>)KHO 00ECNEYUTh BO3MOKHOCTH TPYIIOBOrO Ha3HAUE€HUS CChUIKH. Jliist
ATOr0 UCIOJIB3YEM KOHILETIINIO JOTUYECKOTO YPOBHS.

B cooTBeTCTBUU C ITyHKTOM 2 CBS3M 00ECIECUYMBAIOT MIPO3PAYHOE MPE0Opa30OBaHUE TUIIOB U HE TPEOYIOT
CHeIHManbHON KOHPHUTypaIuu.

Jnst ynoBieTBOpeHHUs] BO3MOXKHOCTH JIOCTYNa K apXWBaM B COOTBETCTBHUM C IYHKTOM 3 CBSI3U
BBITNIOJHSIOT MPOBEPKY THUIAa aTpuOyTa W, B cilyyae MOAKIIOUEHHUs K "Ajpecy", B 3HaUCHHE MMOMEILACTCS
aJZipec CBS3H.

B tepmunax CBY nunamudeckue CBsI3U U KOH(UTyparus TUHAMHUKY SIBJISIOTCSI OJTHUM MPOLIECCOM, JJIst
ONnucaHus KOH(MUTYpaluu KOTOpPOro mnpeaycMmarpuBaercs Bkiagka "OOpaborka" BHIKETOB (puc.6).
Bkmagka copepxuT Tabnuily KOH(MUTYpallMd CBOWCTB aTPUOYTOB BH/DKETA M TEKCT MPOIETypHI
BBIYHCJICHUSI BUJIKETA.

Kpome moneir koHpurypanuu atpuOyToB B TabIuUIlEe NpexycMaTpuBaeTcs kojoHka "OOpaborka" s
N30MpaTeIbHOIO UCIIONIB30BaHUs aTpUOYTOB BUKETOB B BBIYMCIMTENBHOM MPOLEAYpe BUAKETA U KOJIOHKH
"Kondurypauusa" u "KondurypaumnoHnslii mabnon" s onucanust KOHGUrypanuu cBsizeil.

Konounka "Kongurypauus" no3BosseT yka3aTb TUII CBA3H JUIs aTpUOyTa BUKETA:
« Ilocmosaunas - BO BKJIJIKe CBS3eH BHUJDKETA MOSIBIICTCS OJI€ YKa3aHUs MOCTOSHHOM, HalpuMep
0c000ro LBeTa UM 3arojoBKa JUIs NIa0JIOHHBIX KaJpOB;
«  Bxoonas c6:3b - CBSI3b C TUHAMUKOM TOJIBKO JUIsl YTEHUS;
«  Bvixoonas c6s3b - cBA3b ¢ TUHAMHKOHN TOJIBKO JJISI 3aIIUCH;
« [lonnas céAa3b - NONHAS CBA3b C JUHAMHUKON (UTEHUE U 3aIKCh).

Kononka "Kondurypaunonsslii ma0iaoH" MO3BOJSET ONKMCAaTh TPYNIbl JUHAMUYECKUX AaTpUOYTOB.
Hanpumep, 310 Morytr ObITh pasHble THmbl napamerpoB mnoacucreMbl "DAQ". Kpome Toro, mpu
KOPPEKTHOM (POPMHUPOBAHUM 3TOrO MOJS paboTaeT MEXaHW3M aBTOMATUYECKOIO Ha3HAYeHHs aTpuOyTOB
Ipy  yKa3aHUM TOJbKO mapamerpa mnoacuctembl "DAQ", uTo ympomaer © YCKOpsSeT MpOoIEecC
KoH(purypamnuu. 3HaueHHe dTOW KOJIOHKH uMeeT cienytouuii popmar: <[lapamerp><UnenTuduxarop>,
rae:

« <llapamemp> - rpynna atpu0yTa;

«  <Uoemmughuxamop> - uneHtudukarop arpuOyra, UMEHHO 3TO 3HAUYCHHE COMOCTABISETCS C
atpulOyramu mnapametrpoB DAQ mpu aBTOMaTHYECKOM CBS3BIBAHUHU TOCIE YKa3aHUsS TPYHIOBOM
CBSI3U.

YcTaHoBKa CBsi3el MOKET OBITh HECKOJIBKHUX THIIOB, KOTOPBIN OnpeaensieTcs npedukcom:
« val: - Tlpsimas 3arpy3ka 3Ha4YC€HHsI 4Yepe3 MexaHu3M CcBszeil. Hampumep, cBszb: "val:100"
3arpyaet B atpuOyT Bumkera 3HaueHue 100. Yacto ucnomnb3yercs B Ciiydae OTCYTCTBUSI KOHEYHON
TOYKH CBSI3U C LIENBIO MPSIMON YCTAHOBKU 3HAYCHUSI.
« prm: - CBs3p Ha aTpuOyT MmapameTpa WIM MapaMeTp B IEJIOM, A TPyHOmbl aTpuOyTOB,
noacucremsl "Coop nanneix". Hampumep, cBs3b "prm:/LogicLev/experiment/Pi/var" ocymectsisier
JOCTYI aTpuOyTa BUIDKETA K aTpuOyTy nmapameTpa rnoacuctemsl "COop maHHBIX".
« wdg: - CBsa3p Ha arpuOyT APYroro BUDKETA WM BUKET B ILIETIOM, JUIsI TPYIIBI aTpUOYTOB.
Hampumep, cBs3p "wdg:/ses AGLKS/pg so/pg 1/pg_ggraph/pg 1/a_bordColor" ocymecTBisieT
JOCTyMN aTpuOyTa OJHOTO BUKETa K aTpuOyTy apyroro. Ha naHHBI MOMEHT STOT THII CBSI3U HE
NpeJHa3HaYeH IS yYCTAaHOBKH IOJIb30BAaTEJeM BPYYHYIO, a YCTAHABJIMBAETCS aBTOMATHYECKH B
peXUMe TUHAMHYECKOTO CBA3BbIBAHUSA!
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O6paboTka cBsI3el MPOUCXOAUT C MEPUOANIHOCTHIO BRIUUCICHUS BHIKETA B MTOPSIIKE:
« IlosyyeHre TaHHBIX BXOIHBIX CBS3ECH.
+ BpImosTHEHNE BBRIYMCIICHUST CKPUIITA.
 Ilepenaua 3Ha4YE€HUI IO BBIXOIHBIM CBS35IM.

Ha puc. 7 mnpencraBieHa BKIaaKa CBs3€d C BO3MOXHOCTBIO TPYINIIOBOIO M HHIWBHIYAJIBHOTO
Ha3HaueHHEM aTpuOyTOB.

[Tpu pa3memnieHnH BHDKETA, COACPIKAIIETO KOH(PUTYpPAIMIO CBS3EH, B KOHTEHHEp BUIKETOB BCE CBS3H
UCXOJIHOTO BUIKETa 100ABIIAIOTCS B CIIMCOK PE3yJIbTHPYIOIIUX CBA3EH KOHTEHHEpPa BUIKETOB.

W3 BbIIIeCKa3aHHOTO BHUJHO, YTO CBSI3M YCTaHABIUBAIOTCS IOJIb30BATENIeM B Ipoliecce KOHPUTypauu
untepdeiica. OnHako, sl NMPEAOCTaBICHHUS BO3MOXKHOCTU CO3JaHMs KaJApoB OOIIEro Ha3HAYEHUs C
¢byHKLIMEel NpeaoCcTaBIeHUs NETATU3UPOBAHHBIX JAHHBIX Pa3HBIX MCTOYHUKOB OJHOIO THIA HEOOXOAUM
MEXaHW3M JIMHAMHUYECKOM YCTaHOBKM CBsizel. Takol MeXaHu3M NpeayCMaTpPUBACTCS MOCPEIACTBOM
3ape3epBUPOBAHHOIO KIKOYEBOI0 HaeHTH(UKaTopa "<page>" rpymnibl aTpuOyToB CBsi3eH y KaJpoB 00IIero
Ha3HAueHMs U JMHAMHUYECKOe Ha3zHaueHHE CBs3eil ¢ maeHTHU(HKATOpoM "<page>" B mporecce OTKPBITHS
KaJpa 0011ero Ha3HAYeHHsI CUTHAJIOM OT JAPYTroro BUKETA.

PaccmoTpum mpumep, koraa umercs kajap oOmiero HasHadeHus "Ilanens koHTpons rpaduxom" u
MHOXecTBO "I'padukoB" Ha pa3HbIX Kaapax. "[laHens KOHTpOIIst rpadukoM" UMEET CBSI3U C MIa0JIOHAMHU:
- tSek -> "<page>|tSek"
. tSize -> "<page>|tSize"
« trcPer -> "<page>|trcPer"
- valArch -> "<page>|valArch"

[Tpu »ToMm kaxnbiil Bumpker "['paduk" umeer arpudytsl tSek, tSize, trcPer u valArch. B ciydae Bb130oBa
curHana otkpeiTus "llanenu xkoHTpons rtpadukom" wu3 moboro Bumkera "['paduk" mpoucxoaut
cBsi3biBaHMsA aTpuOyToB '"[lanenmn koHTponst rpadukoM" B COOTBETCTBHM aTpUOYTy, YKa3aHHOMY B
mabnone, ¢ arpudyrom Bumkera "I'paduk". Kak pesynbrar, Bce m3meHeHus Ha "IlaHenmu KOHTpOs
rpadukoM" OyIyT OTpakaThCsl Ha rpauKe MOCPEACTBOM CBS3H.

B ciiywae nanmums y Bumketa "I'paduk" BHEIIHUX CBsI3eH Ha mapameTpsl mojacuctemsl "COop maHHBIX",
cBs3u "[lanenu koHTposs rpadukoM” OyAyT yCTaHABIMBATHLCSA HA BHEIIHUN HCTOYHUK. Kpome aToro, ecnu
y "[Tanenu koHTpOJIA rpadukoM" OyIyT 3asBICHBI CBSI3U HA OTCYTCTBYIOIINE HEITOCPEACTBCHHO Y BUDKETA
"I'paduk" atpubyThl, TO OyAEeT MNPOU3BOAUTCS IOUCK Ha HaJMYMe TaKUX aTpUOyTOB Yy BHEIIHETO
HMCTOYHMKA, TEPBOIO HA KOTOPBIM YyCTAaHOBJIEHA MpsiMasi CBs3b, BBINOJHSS TEM CaMbIM JOMOJIHEHHUE
HEIOCTAIOIIUX CBS3EH.

I[JBI HarjsiAHoTo I/I306pa)KCHI/I}I 9TOI0 MCXaHU3Ma IMPUBCIACHA Ta6n1/1ua 2.1.

Taoauua 2.1. Mexauusm JTUHAMUYECKOH TUHKOBKH.

ATpubytsl "[lanenu KOHTPOIIS ATpuOyTHI PesynpTHpyromas CBA3b WIK
" ATpuOyTHI

rpaduxom" (11absoH " " BHEIIIHETO 3HAYEHHE CBA3YIOLIEroCs

. I'paduka " "

JTMHAMUYECKOH CBSI3M) [Tapametpa aTpulyTa

tSek (<page>|tSek) tSek - "I'padux".tSek

tSize (<page>|tSize) tSize - "I'padux".tSize

trcPer (<page>|trcPer) trcPer - "I'padux".trcPer

valArch (<page>|valArch) valArch - "I'paduk".valArch

var (<page>|var) var var "[Tapametp".var

ed (<page>|ed) - ed "[Tapametp".ed

max (<page>|max) - - EVAL

min (<page>|min) - - EVAL
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3. Ucnosinenne natepgeiico CBY

Hcnonuenune untepdeiica CBY 3akmouyaercs B 3allycKe HOBOTO Ce€aHCa MPOEKTa WM MOJKIIOYCHUH K
CylecTBymoIeMy Ha ypoBHe aBmxkka CBY. [lanee Moaynb HEMOCPEICTBEHHONW BU3yalU3allii OTPAXKAET U
yOpaBisieT NaHHBIMU CeaHca. [J1aBHOE OKHO peXHMa HCHOJHEHHsS JTaHHOTO MOJIyNs HMeeT BUi,
IIpEJICTaBJICHHbIN Ha puc.9.

Peann3oBaHO OOHOBJIEHHE COJEPKUMOIO OTKPBITBIX CTpPAaHUL HHTepdeiica BU3yaTU3alUU C
NEePUOIUYHOCTHIO UCTIOIHEHUS CECCUM MpoeKkTa. B mnporecce 00HOBIEHHS BBITIOIHAETCS:
*  3aIlpoC CIUCKA OTKPBITHIX CTPAHUI] C MPU3HAKOM MOJU(GUKALNY CTPAHULIBI Y MOJIEIH U ITPOBEPKA
COOTBETCTBUS PEAIIBHO OTKPBITHIX CTPAHULL 3TOMY CIIUCKY;
«  3amIpOC BETBU JIAHHBIX MOJIU(HUIIMPOBAHHBIX CTPAHUII;
+ OOHOBJIEHHE COJIEPKUMOI0 MOJM(UIMPOBAHHBIX CTPAHHIl M MX BHU/DKETOB B COOTBETCTBUHU C
[IOJIy4YeHHBIMY U3MEHEHHBIMU JJTAHHBIMU.

ITo 3akperTuio "RunTime" okHa MPOW3BOAUTCS 3aKpBITHE CECCUU TTpoeKTa B ABMxKKe CBY.

MexaHu3Mm 3ampoca TOJBKO W3MEHEHHBIX TaHHBIX OCHOBaH Ha aOCONIOTHOM CYETYMKE HCHOTHEHUS
ceccuu. Ilpm BHeceHMM peaJbHBIX H3MEHEHWHW B aTpUOYTHl BHJDKETOB BBHITIOJHACTCS 3allOMUHAHUE
3HA4YeHHs ATOTO CUETYMKA, YTO M MO3BOJISAET WACHTU(PHUIMPOBATH U3MEHEHHBIE aTpUOYTHL. Takoi Moaxon
MO3BOJISCT MTOBBICUTH MTPOU3BOIUTEIILHOCTh M YMEHBIIIUTH HArpy3Ky Ha CETEBOW OOMEH B ClTydae JOCTyIa K
nBxky CBY uepes ceTb.

Hepapxuueckun MoayJIeM IPEeIyCMaTPUBAETCS BO3MOXKHOCTb Pa3MEILECHMs CTPAHMI] IIPOEKTa KaK Ha
[JIaBHOM OKHE MCMOJIHEHUs (puc.9), Tak M BKJIaAbIBasg BHYTPb BHUJIKETOB KOHTEHHEpPOB, a TakKe IMyTeM
OTKPBITHS TONOJIHUTEIBHBIX OKOH IIOBEPX OCHOBHOIO.

[Ipu pa3BopauMBaHMM TJIABHOI'O OKHA WCIIOJHEHUS WIM TMEpexofe B MOJHO3KPAHHBIM pexuM
BBITIOJTHSETCSI MacIITaOMpPOBaHUE COJIEPKUMOTO CTpaHullsl nHTEepdeiica CBY, 3anonHss Bc€ mpocTpaHCTBO
OKHA M, TIO3BOJISISI TEM CaMBIM HCIIOJHATH MPOEKTHI, pa3paOOTaHHbIE HAa OJHOM pa3peIleHHH PKpaHa, Ha
Pa3HBIX pa3pelICHUsX.

['maBHOE OKHO COCTOMT W3 MEHIO (CBEpXY) CTPOKHM cTaryca (CHHM3Y) M HCIOJHSEMOIO COAEPKUMOIO
ceaHca MeXay HUMH. MeHIo B peXKMMe UCTIOJHEHHsI MO3UIUOHUPYETCSl KaK MHCTPYMEHT aJMUHHCTpaTOpa
OpenSCADA, coaepxammii oOmiecucTeMHble (YHKIHH, W JOCTYIMHO TOJBKO MPHUBHIECTHPOBAHHBIM
MOJIB30BATENSIM, COCTOSIITUM B rpytie "root". MeHIo uMeeT CIeIyIoNyI0 CTPYKTYPY:

« "Oain" - O0mue onepaum.
« "Ilewats" - [leyaTs:
« "Crpanuna" - CTpaHUIly TIOJIb30BATEIIBCKOTO HHTEPdETica;
« "Jlmarpamma" - TuarpaMMy Ha HOJb30BaTEIbCKOM HHTEp(eiice;
« "JlokymMeHT" - JOKYMEHT Ha MOJIb30BaTEILCKOM UHTEp(erice.
« "Dkcnopt" - DKCHopT:
+ "Crpanuna" - CTpaHUILy MOJIB30BATEILCKOTO HHTEPQEiica;
« "Jlmarpamma" - muarpamMmy Ha MOJIb30BaTEeIbCKOM HHTEpdeiice;
+ "JlokyMeHT" - JOKyMEHT Ha MOJIb30BaTEIbCKOM HHTEpdetice.
«  "3akppITh" - 3aKPHITH OKHO PEAKTOPA.
- "Beixon" - Beixon u3 cucremsl OpenSCADA.
- "Hapymenue" - KBuranus HapyleHui:
« "VpoBens HapylieHusA" - Bce HAPYIICHUS;
- "CaeTOBOE€ MpeaynpexaeHue" - CBETOBOE YBEIOMIICHUE;
« "IIpenynpexneHue ryikom" - yBeAOMIICHHE T'yJIKOM;
- "3ByKOBOE/pedeBOe MpeaynpexacHue" - yBeIOMICHHE 3ByKOM/PEUbIO.
« "Buxa" - [TapameTpsl 0TOOpaKEHUS CeaHca MPOCKTA.
« "Becb skpan" - nepexitoyaTesib MOJHOIKPAHHOTO PEKUMA UCTIOJTHEHUSI.
+ "TIlomomp" - [Tomonrs mo OpenSCADA u moay:mto Vision.
« "IIpo" - mHpOpMaLIHSI TIPO AAHHBIA MOIYJIb.
« "IIpo QT" - uadopmarnus o 6udbnuorexe QT, ucnonb3yemMoit MOyIEM.

C mpaBoii CTOPOHBI CTPOKH CTaTyca pa3MeIIaloTCsl MHIUKATOPBI YacoB, TeKylel cranuuu apuxka CBY
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U T0JIb30BaTeNs, OT UMEHH KoToporo ucnoiHsercs untepdeiic CBY, a Taxke mnaHenb ¢ KHOIKaMU
KBUTAIlMU HapylIeHUH, nedatu u skcnoprta. [lo 1BOMHOMY KIMKY Ha MHIAMKATOPE IMOJIb30BATENST MOXKHO
M0JIb30BaTENsl CMEHUTh, BBEASI HOBOE MMS M Mapojb MOJb30BATENsl, a MO KIMKY Ha KHONKU KBUTALUH -
CKBUTUPOBATh HapYIICHUS MOJHOCTHIO WX TOJILKO HYKHOE yBeJOMJIeHHE. B riaBHOe mojie CTpOKH cTaTyca
BBIBOJISITCS PA3IMYHBIC HH(POPMAIIMOHHBIE COOOICHHS U COOOIIEHHUS TIOMOIITH.

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 pexuma HCIIOIHEHNUS.
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4. IlpeacraBjienue 0a30BbIX 3JIEeMEHTOB (IPUMHUTHBOB)

B nmanHOIi BepcMu ATOTO MOMAYNS pealn30BaHbl HE Bce 00pa3bl MPUMUTHBOB 3aJ0KEHHBIE ITHM
mpoekToM. B o01iem ke mpoeKToM 3aJ10KEHBI IPUMUTHUBBI:

Id HaumenoBanue DOyHKIMsA

[TpuMHTHUB SBIIIETCS OCHOBOM ISl OTPUCOBKH SJIEMEHTAPHBIX
rpagudeckux GUryp co BCEBO3ZMOXHON KOMOMHAITMEH UX B OJTHOM
ob0wekre. [IpenycMaTpuBaeTcs MoaIepKKa CIeayIONIIX
3JIEMEHTapHBIX HuUryp:

« Jlunaus.
DneMeHTapHbIe « Jyra.
rpadguieckue GuUrypol « Kpusas 6e3be.

+ 3anuBKa 3aMKHYTOTO ITPOCTPAHCTBA.
Jliist Bcex Guryp, CoEepKanIuxcs B BUDKETE, YCTAHABIMBAIOTCS
€JIMHbIE CBOWCTBA TOJIIMHEI, IIBETA U T.]I., HO 3TO HE UCKIIOYACT
BO3MOYKHOCTh YKa3aHHSI BBIIICTICPEUNCICHHBIX aTPUOYTOB KOHKPETHO
TUTSL K&KJI0M (PUTYpBI OTAETBHO.

ElFigure

Bxiroyaer noaiepKky cTaHAapTHBIX KOMIIOHEHTOB (DOPMBI:
« PenmaktupoBanue CTpokH.
+ PenaktupoBaHue TekcTa.
+  duaxoxk.

FormEl  |DnemenTs! hopmbl. « Knomnxa.

« Ilone BbIOOpa U3 criuCKa.

+ Cnucok.

+  Cnaiizep.

+ Crpoka npoKpyTKH.

DnemMeHT TekcTa(MeTKH). XapakTepu3yeTcs TUIIOM LipudTa, 1iBeToM,

Text Texkcr o
OpPUEHTALUEN U BBIDABHUBAHHUEM.

DJeMeHT 0TOOpaKEHHUSI PACTPOBBIX U BEKTOPHBIX M300paskeHUI
pa3nMyYHBIX (POPMATOB, IPOUTPHIBAHNS AHUMHPOBAHHBIX

Media Menuna n300paKeHU, IPOUTPbIBaHUE ayAHO (GParMEHTOB U IPOCMOTP
BUCO-(pparMeHTOB. BO3MOXHO B HETO CTOUT BKJIFOUUTH MOACPIKKY
OpenGL!

DIEMEHT JuarpamMMbl ¢ TIOJIIICPKKON BO3MOKHOCTH OTOOPAKCHHS
HECKOJIbKUX MTOTOKOB TPEHOB U Pa3IMYHBIX PEKUMOB OTOOpasKEHUS
OT MUHUMAJIMCTUYECKOTO JI0 TIOJTHOAKPAHHOTO, ABYXMEPHOTO,
TPEXMEPHOTO, KPYTOBOTO U T.II.

Diagram |[Iuarpamma

DJeMEeHT NPOTOKOJIA, BU3YyaIN3aTOPa CUCTEMHBIX COOOIIEHUH, C
Protocol |IIpoTokomn HOJ/IEP’KKOM pa3IMYHBIX PEKUMOB PaOOThI IPH Pa3IMYHBIX pa3Mepax
Y YCTaHOBKaX.

OneMeHT pOpMHUPOBaHUS OTUETOB, )KYPHAJIOB U IPYrou

Document | [fJokymeHT
JOKYMCHTAIIMKU HA OCHOBC YKa3aHHBIX JaHHBIX.

Oynkuusa API HeBu3syanbHbIli Ha CTOPOHE UCIIOJIHEHHS BUIDKET, TO3BOJISFOIIHM
Function |00bexTHOI MoaEIH BKJIIOYATh BBIYUCIUTEIbHBIC (PYHKIIMH OOBEKTHON MOJIENH
OpenSCADA OpenSCADA B CBY.
ConepKUT MEXaHU3M Pa3MEILEHUS APYTUX BUIKETOB C LENbIO
Box Konrelinep (bopMHpOBaHUS HOBBIX, 00JIEE CIOKHBIX BUKETOB U CTPAHUI]

KOHEYHOH BHU3YyaJIn3alluu.
bonee geransHO pPacCMOTPUM pCAIU3ALUI0 KAXKIOTI'0 IPUMHUTHUBA.
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4.1. ITpumurtus 31ementapuas ¢purypa (EIFigure)

PeanuzoBana nojiepkka 3JieMEHTapHbIX (pUTyp: TUHUU, HIUTUOTHYECKON AyrH, KpuBoi besbe u 3anuBka
3aMKHYTBIX KOHTYPOB I[BETOM W/UIIK H300paxkeHneM. [l aeMeHTapHbIX QUTYp peau30BaHbl CISTyIONIHe
oTIepanuu:

+ co3naHue/ynaiaeHue puryp;

+ KOMHPOBaHUE QUTYD;

+ TIepeMeIleHHE U U3MEHEHUE pPa3MepOB (QUTyp C MMOMOIIBIO MBIIITH U KJIaBHATYPHI;

+  BO3MOJKHOCTB CBSI3BIBaTh dJIEMEHTapHbIC (DUTYPBI IPYT C IPYroM, mojydas 0ojee CIOXKHbBIE, JUIs
KOTOPBIX JOCTYITHBI BCE CBOMCTBA UCXOHBIX 3JIEMEHTApHBIX (puryp;

*  BO3MOYKHOCTb OJJHOBPEMEHHOTO TIEpEMEIECHHSI HECKOJIIBKUX (QUTYp;

+  3aJIMBKA 3aMKHYTOTO KOHTYpa IIBETOM /WA N300paKCHUEM;

+ TEHepalus COOBITHIA KJIABHII MBIIIA B MOMEHT KJTUKA MBIIIBIO Ha 3AJIUThIC KOHTYPA,

+ MacHITaOupOBaHUE;

+  TIOBOPOT.

Ha puc. 10 mpeacraBieHa 4acTh SKpaHa ¢ KapoM, COACPKAIIUM dJIEeMEHTapHbBIE (QUTYPEHI.

Puc.10 Peanmzamus snemenTapHeix ¢uryp B Vision.

@urypsl, Jexalye B OCHOBE JTAHHOTO BHJKETA, COJEpKaT TOUYKH(HAavyajJbHas M KOHEYHas), KOTOpbIe
MOTYT CTBIKOBaThCS C COOTBETCTBYIOIIUMH TOYKAMH JPYTUX (HUTYp, W TOYKH, C TIOMOIIHIO KOTOPBIX
U3MEHSIEeTCs TeOMETpHsl (PUTypBHI.

J106aBUThH GUTYPY MOKHO C IIOMOIIBIO MBIIIIH:
1. BriOpatb xkenaemyto GUrypy u3 KOHTEKCTHOTO MEHIO.
2. 3amaTh C NMOMOIIBIO JIEBOH KHOMNKH MBIIIM HAYaJbHYI0O M KOHEYHYIO TOYKH (JUIS JIMHUHM TPU
yaepxxuBaauu kinasumu SHIFT nmpoucxoaut oproroHaibHast €€ OTpUCOBKA).

VY aanuts ¢purypy(bl) Mo>kHO yTéM HaxaTus KHonkH "Del", umes BeineneHnyto(sie) Gurypy(sr).

CkommpoBath ¢Gurypy(bl) MOXXHO TyTéM Haxartus komOumHammu kiasum "Ctrl" + "C", umes
BbIIeNIeHHYIO(bIe) purypy(sr).
[TepeaBUHYTH/M3MEHUTH TA0APUTHI (PUTYPHI MOMKHO C TIOMOIIIBIO MBIIIY MJIH KJIABUATYPHI:
1. Beigenuts Gurypy, KJIalHyB 110 HEH JICBOW KHOIKOM MBIIIIH.

2. IleperamuTh (C HOMOIIBIO MBIIIM WM YHOPABISIONIMX KIaBUII) (UTYpY WM OAHY U3 €€
KOHTPOJIbHBIX TOUYEK B JKEIaEMOE MECTO U OTIIYCTUTh KHOIKY MBIIIN(KJIABUILY).

CymiecTByeT BO3MOXKHOCTh IE€PEMEIIaTh HECKOJIBKO BBIIEICHHBIX (DUrYp, BBIOPAHHBIX HpPU MOMOUIM
ynepxkanust "Ctrl"(ata omumst paboraer mpu ortkiaroueHHOH kHomke Connetcions(IIpuBsizkn)) nmmbo mpu
HIOMOIIN BBIJICTICHUS MBIIIKOH.

CBsi3aTh (pUTYpHI APYT € APYTOM MOXKHO CIEIYIOIIUM 00pa3oM:
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1. Haxats kHonky Connections.

2. Boiaenutb ogHy U3 QUIYp M MEpeMECTUTh € HayadbHYI0 WJIM KOHEYHYIO TOUKY K JKeJaeMOH
HAYaJbHOM WM KOHEYHOW TOYKe APYrol Qurypsl Tak, 4roObl OHa MOMajana B MOSBUBLIYIOCS
OKpyXKHOCTb. CBsi3aHHBIE (UTYpbl IEepeMelaloTcs TakKe KaK W OTJeNbHbIe, 00Ias ToYKa
nepemMenaeTcs Uit BceX QUryp, K KOTOPbIM OHa OTHOCUTCSI(MIPHOPUTET OTHACTCS YTe).

3anuTh 3aMKHYTBIA KOHTYpP U3 GUTYP MOXKHO CIEIYIOIIKUM 00pa3oMm:
1. Haxarp knonky Connections.
2. Co3natb 3aMKHYTBIN KOHTYD.
3. /IBa pa3a KJIAIIHYTh MBIIIKON BHYTPH €TO.

VY aanuTh 3aMBKY 3aMKHYTOIO KOHTYpa MOYKHO, Pa3opBaB KOHTYp, JIMOO JBOMHBIM KJIMKOM MBIIIKU 110
YK€ UMEIOLIEMYCS 3AIUTOMY KOHTYDPY.

[ToBOpOT purypHI OCYIIECTBISAETCS BOKPYT LIEHTPA BHDKETA.

4.2. IlpumutuB Tekcra (Text)

PeanusoBana noazepkka 3J€MEHTa TEKCTa CO CBOMCTBAMM:
- Hlpudpr co cpoiictBamu: THUNa/knacca wmpudTa, pasMepa, YCWICHUS, HAKIOHHOCTH,
NOAYEPKUBAHUSA U IIEPEUEPKUBAHUSA.
+ IIBer Tekcra.
+ OpueHrauus TeKcTa.
+ ABTOMaTHYECKHI MEPEHOC TI0 CIOBAM.
- BbIpaBHMBaHHME TEKCTa 110 TOPU3OHTAIIN U BEPTUKAIIM CO BCEMU BapHaHTaMHU.
+  OtoOpaxkenne ¢poHa B BUC I[BETA U/WUITN N300paKECHHUS.
+  Otobpaxxenue OOpArOpa BOKPYT TEKCTA C YKa3aHHBIM IIBETOM, IIMPHUHOMN U CTHIIEM.
+  ®opMUpOBaHUE TEKCTAa U3 aTPUOYTOB Pa3IMYHOIO TUIIA U CBOMCTB.

Ha puc. 11 mpencraBieHa 4acTh 3KpaHa ¢ KaIpoM, COIAEPKALIMM IPUMEPHI TEKCTa C MCIOIb30BaHUEM
Ppa3JIMYHBIX TApaMETPOB.

MpocTolh MUpHLIA Kypous o o[£ |2
TekCT no npasa |2 [& 1S
UEHTRY L]

ELT
1D -]ﬁr.-.m

il L)

Puc.11. Peanuzanus 0a30BOro sineMeHTa TeKcra B Vision.
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4.3. IlpumutuB 3;1eMeHTOB dopmbl (FormEl)

PeanuzoBana moamepkka sinemeHToB (hopmbl Ha kanpax CBY. Peanm3oBaHbl 3a/10)KE€HHBIE CBOMCTBA,
BKJTI0Yas CIIEIYIOUINE SIEMEHTHI (JOPMBI:

Peoaxmop cmpoxu - TlpeacraBneno cnenyrommmu Bumamu: "Tekctr", "Combo", "Ilemoe",
"BewmectBennoe", "Bpemsa", "/lata", "Bpemsa n [lata". Bce Buabl penakTopa CTpOKU MOAAEPKUBAOT
MOJITBEPKICHUE BBOJIA.

Peoaxmop mexcma - IlpencraBisieT pegakTop IUNIOCKOTO TEKCTa C MOATBEPKICHUEM HIIM OTKa30M
OT BBOJIA.

Tlone ¢nasxcxa - Ilpenocrapiuser moie OMHApHOTO (IakKa.

Knonka - IlpegocTaBiisieT KHOIKY C MOJACP>KKOM: I[BeTa KHOMKH, N300pa’keHHsI B KHOIIKE M peKuMa
(ukcanuu.

Buvibop u3 cnucka - llpenocrapnseT noje BbIOOpa dIEMEHTa CO CIHMCKa YKa3aHHBIX 3JIEMEHTOB.

Cnucok - [IpenocraBiser 1ojie Cuucka ¢ KOHTPOJIEM 33 TEKYIIHM JIEMEHTOM.

Craiidep - DIeMEHT clanjepa.

Ilpozepec-6ap - Tlonocka nporpecc-6apa.

PeanuzoBanbl pexxuMsbl: « Bkimouen» n « AKTHBEH», a TakKe Tepenadya u3MEHEHUH 1 COOBITUH B MOJICITb
nanHbiXx CBY (nBHKOK).

Ha puc. 12 mpexacraBieHa 4YacTh 3KpaHa C KaJpoM, COACPIKAIIAM BBIIICIICPCUNUCIICHHBIC 3JIEMCHTHI
(hOopMBI.

[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. Peanmzanus snemenToB ¢opmel B Vision.
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4.4. IlpumutuB oTto0pakenus Meaua-matepuanos (Media)

PeanmzoBana moaepikka 31eMeHTa 0TOOpaKeHUsSI MeIia-MaTepUaiOB CO CBOMCTBAMMU:
+ YKa3zaHus HCTOYHHKA MEJIMa JaHHBIX (M300pakeHUs WM BUICO-MAaTEepPHAa).
« IlpocmoTtpa wu300pakeHnid OONBIIMHCTBA W3BECTHBIX (POPMATOB C BO3MOXKHOCTBIO HX
BIIUCHIBAHUS B pa3Mep BUIDKETA.
« IlpourpsBaHus MPOCTHIX AaHUMUPOBAHHBIX (POPMATOB M300paKECHUH M BUAEO C BO3MOKHOCTBHIO
yIpaBiIeHUs] CKOPOCTHIO MPOUTPHIBAHUS.
+  Orobpaxenue (hoHa B BUJIC [[BETA U/WIIA U300paKCHHUS.
+  OtoOpakenne OOpaArOpa BOKPYT TEKCTA,C YKa3aHHBIM IIBETOM, IITUPUHON U CTHUIIEM.
«  ®opMUpOBaHUS aKTUBHBIX 00JIACTEH U TeHepaIus COOBITUI TIPU WX aKTUBAIIHH.

Ha puc. 13 npezacraieHa 4acTh 9KpaHa ¢ KaJpoM, COICPIKALINM MIPUMEPHI IIPOCMOTPa/TIPOUTPHIBAHHUS
Me/Ina-IaHHbIX.

Puc.13. Peanuzanus 6a30Boro sneMeHTa 0TOOpaskeHHs Mea-MaTepraioB B Vision.
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4.5. ITpumuTuB nocrpoenus nuarpam/rpaguxos (Diagram)

PeanmzoBana moaepikka 31eMeHTa MOCTPOSHHSI TUarpaM/TPEeHI0B CO CBOMCTBAMMU:
« IlocTpoenue rpagMKOB/TPEHIOB:

« Tloctpoenus rpaduka isd: apXUBHBIX JAHHBIX, TEKYIIMX JAaHHBIX W (HOPMHPOBAHHS
MIPOMEXKYTOUHOTO Oydepa oToOpakeHus A mapaMeTpoB 03 apXuBa.
- TlocTpoeHne Kak OAMHOYHBIX TPAPHUKOB CO 3HAUCHHEM IapaMeTpa Mo OCH OPIWHAT, TaK U
CBOJIHBIX I'pa()MKOB, BKJIFOYAOIINX 0 10 mapaMeTpoB, ¢ MPOICHTHOW IKAJIOM.
+  BosmoxHOCTh ajanranuu rpaduka napaMerpa K 3HaYCHUSIM JaHHBIX, IOATOH [TKAaJIbI.
« Illupokuii nmama3zoH wMacmITAOMPOBAHWUS W aJalTalldid TOPU3OHTAIBLHOW IIKAIbl C
ABTOMATUYECKUM yCPETHEHHUEM Ha YPOBHE CEpBEpa U CaMOTO MPUMHUTHBA.
+  B03MOXHOCTHh OTOOpaKEHUE pa3MEPHOI CETKH U MapKEPOB MO TOPU30HTAIN M BEPTHKAIN
C aJlanTalyei K quamna3oHy 0TOOpasKeHHS.
- Tlognepkka akTHBHOTO PEXHMMa C KypcOpOM H MOTYyYSHUEM 3HAUYEHHH 101 KypCOPOM.

Ha puc. 14 npeacrapiena 4acTh SKpaHa ¢ KaJpoM, COAEepKaIIUM [IPUMEPHI TUarpaMMbI-TPEeH/ .

wlu'H'JﬁJqF'IILFJU‘L ! J‘F'Iﬁ;]r y I | '|I A |i'l_."||b‘lll"'-.|"

lllll.]“ "Ir -Il'r'lllll“"'ﬂ'i_lll L II|II'«I"|I,,__‘|II.-.Illl

Puc.14. Peanu3zaius 6a30Boro syeMeHTa oToOpaXkeHus JuarpaMMbl-TpeHaa B Vision.

4.6. IIpumuTus popmupoBanusi nporoko.ia (Protocol)

PeanmzoBana momaepikka neMeHTa (popMUpOBaHUS MPOTOKOJIA CO CBOMCTBAMMU:
- ®opMupoOBaHKE MPOTOKOJIA U3 apXHBa COOOIICHH 3a YKa3aHHOE BpeMsl U INIyOUHY.
+ 3ampoc IaHHBIX U3 YKa3aHHBIX apXHUBATOPOB COOOIICHUIA.
+ BriOopka qaHHBIX U3 APXUBOB 0 YPOBHIO BAXKHOCTH U MIa0JIOHY KATETOPHH COOOIICHHIA.
 Tlognepkka pexxuma CIeKeHHs 3a MOSABICHHEM COOOLICHNH B apXUBE COOOIICHUH.

Ha puc. 15 npencraBieHa yacTh 3KpaHa ¢ KaJJpoM, COIEPKALIMM IPUMEp MTPOTOKOJIA.

YpoBEHL KaTteropua Coobwenne

06.01 2000 17.:04:17 3 {DemoStation/sub_Ul'mod_Vision/ Error open; /dev/input’by-path/platiorm-pospkr-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 <DBArch.1s> error or no started.

06.01. 2000 17:03:33 1 {DemoStation/sub_Archive/ MyCK NOOCHCTEMBI.

06.01.2000 17:03:33 1 {DemoStation/sub_DAQ/mod_Logi... | 2anyck koHTponnepal
06.01. 2009 17:03:33 1 [DemoStation/sub_DAQ/Mod_Syst... | 3anyck koHTponnepal

06.01. 2009 17:03:33 1 {DemoStation/sub_DACQ/mod_Bloc... | 3anyck koHTponnepal

Puc.15 Peanmuzanust 6a30BOT0 251eMeHTa OTOOPaKEHHUs TPOTOKOJIOB B Vision.
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4.7. ITlpumuTuB popmupoBanusi oTYETHOM JokyMeHTauuu (Document)

PeanuzoBana noazep:xka snaemMeHTa GopMupoBaHUS OTYETHOM TOKYMEHTALIUK CO CBOMCTBAMU:
« I'mbxoe (opmupoBaHHE CTPYKTYpHl JTOKYMEHTa Ha OCHOBE fI3bIKAa T'MIIEPTEKCTOBOM Pa3METKH.
DTO0 NpeA0CTaBIISIET MOAEPKKY HIMPOKUX BO3MOKHOCTEN (hOpMaTUPOBAHUS JOKYMEHTOB.
«  @opMmupoBaHUE JOKYMEHTOB 10 KOMaHJe Wi no rpaduxy. HeoOxoaumo s ¢popmMupoBaHUs
OTYETHON JOKYMEHTAIMH B apXUB C MOCIEAYIOMM IPOCMOTPOM apXUBa.
- ®opMupoBaHHE JOKYMEHTa B pEeXHMME peallbHOro BpemeHu. s popmMupoBaHUS AOKYMEHTOB
IIOJIHOCTHIO INHAMUYECKH U Ha OCHOBE apXMBOB 32 YKa3aHHOE BpEMS.
+  Hcnonb3oBanue aTpuOyToOB BUKETA JUIS [Iepeladyl 3HAUCHUN U aIpeCOB HAa apXUBHI B IOKYMEHT.
ITo3BomsieT ucnoab30BaTh BUHKET JOKYMEHTA Kak 11a0ia0H npu (GOpMUPOBAHUU OTUYETOB C APYTUMHU
BXOJIHBIMH JJAHHBIMHU.

B ocnoBe mo6oro moxymenta jexxuT XHTML-mabnon. XHTML-mabnon sto Ter 'body' WEB-
CTpaHMIIBl, COJIepKalluii CTaTUKy JokyMeHTa B ctanaapre XHTML 1.0, u sneMeHThl HCTOIHSAEMBIX
WHCTPYKIIMH Ha OJHOM W3 SI3BIKOB IOJIb30BaTeNIbcKOTo mnporpammupoBanus OpenSCADA B Buzme <?dp
<procedure> ?>. Pe3ynbTupyromuii JOKyMEeHT (GOPMHUPYETCs MMyTEM MCIOIHEHUS MPOLEAYP U BCTaBKH MX
pe3ynbpTaTa B JIOKYMEHT.

VICTOYHUKOM 3HAYEHUH HCTIONHAEMBIX MHCTPYKLUUN SABJIAIOTCSA aTpUOyThl BUDKETA 3TOTO NPUMHUTHBA, a
TaKKe BCE MEXaHH3MBI S3bIKa IOJIE30BATEIBCKOTO MPOTrPaMMHUPOBAHUSA. ATPUOYTHI MOTYT J0OaBISTHCS
NOJIb30BATEIEM M JIMHKOBATbCS Ha peajbHble aTpUOYTHI MapaMeTpoOB WIIM-XKe SBISATbCS aBTOHOMHBIMH,
3HA4YEeHUsI KOTOPBIX OyayT (hOpMUPOBATHCS B CKPHUIITE BUDKETa. B ciydae co CIMHKOBAHHBIMU aTpUOyTaMu
MOT'YT U3BJIEKAThCSA 3HAYEHMS U3 UCTOPHUH, apXUBa.

Ha puc. 16 npeacrasieH kaap, coepKalifil mpumMep J0KyMEHTa.

OAQC "[IHenpoBCKUA METHKOMBKUHAT"
(HauMeHoBaHWE NPEGNPMATHA, HA KOTOPOM YCTaHOBNEH PAcXCOoMep)

CYTOYHbIW OTYET

3" " 2008T.
COCTaBneH
ARpEE)

“PNOYTIK-TM” TpyBonposog

{ MR EHACTAT NS AN KOppesTopa) (A AT RM}

KapakTepucTMkW PacxofoMepa co CTAHAAPTHLIM CYHaHLWMM YCTROACTEOM:
KoHTpakTHoi wac 17 20 Tun oThopa Yrnoeon ATm. gasnetue, kla 95
Mon. gona M, % 70 K-T wepoxopatocT 0.2 Creeyra, kMNa 80
Mon. pone CO;, % 10 K-1 nputynneswa 0.1 BepxH. npepen N, kNa 150
OuameTp TpyGol, mm 100 K-1 L (anwdea) 0.3 MNopor nepekniod., kMNa 85

Ouametp CY¥, Mmm &0 Omh. nnowaps CY - 0.6 [l4H. BA3KOCTS, kroim® 32

YacoBble OaHHLIE

[oli=t R Cp. pa3HocTh GaBNeHuA, Cpegree gasneHue, CpegrAn Temnepatypa, |CpegHAR NNCTHOCTE,
ThiC.M3 kMa MNa ‘c Kr.m*

KOHEL

10:00 | MycTo MNycto MNycto Mycto MycTo
11:00 [1335.44 6.07 9.01 14.86 0.98

12:00 [1531.57 6.06 9.00 1498 1.00
13:00 [1394.48 6.06 8.99 1499 1.00
14:00 |1445.92 6.06 9.00 1459 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 Peanuzanus 6a30BOro 3neMeHTa 0TOOpaXKeHUsI OTYETHON JOKyMEeHTaluu B Vision.
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4.8. IIpumuTuB KoHTeliHepa (Box)

Peanu3oBana mnojaepkka NPUMHATHBA KOHTEWHEpPA, IO COBMECTHUTEIBCTBY BBIIOJIHAIOUIETO POJb
CTpaHHUILl MPOEKTOB. J[aHHBIM MPUMHUTHUB SIBIISIETCS E€AUHCTBEHHBIM 3JIEMEHTOM-KOHTEHHEPOM, KOTOPBIU
MOXKET BKJIFOUaTh B c€OS CCBUIKM Ha KaJaApbl M3 OMOMMOTEKH, POPMUPYS TEM CaMbIM TOJH30BATEIbCKUE
DJIIEMEHTHl HYXHOW KoHurypauuu. [IpuMUTHB peanusyeT NpeayCMOTPEHHbIE TMPOSKTOM CBOMCTBA.
[lepeuncnum 1o MyHKTaM CBOICTBa JaHHOTO MPUMUTHBA!

Koumertinep -- Tlo3Bonsier ¢opMupoBaTh HY>KHBIE OOBEKTHI MYTEM TPYNIUPOBKU 0OAa30BBIX B
pamKax JJaHHOTO IPUMHUTHBA.

Cmpanuya -- DJEMEHTBI, NOCTPOCHHBIE HA JAHHOM IPUMUTHUBE, MOTYT BBIIOJHATH POJIb
CTpaHMIIBI 110JIB30BATENLCKOTO HHTEepdeiica.

Koumertinep cmpanuy -- CBOUCTBO 3aMeLIEHUs] COOCTBEHHOI'O COJEPKUMOTrO IpYroi cTpaHuuei
B nmporecce wucnonHeHus. Hcmonb3yercs st ¢opMupoBanus ¢GpeiiMOB Ha  CTpaHHIIAX
MOJIL30BaTEIbCKOT0 MHTEpdeiica. Hampumep, rinaBHas crpanuna tpaaunnoHHor SCADA cucremsr
C 00BbEKTaMH CUTHAJIU3AIMH CTPOUTCS UMEHHO TaKUM 00Pa3oM.

@on -- llogepkuBaeT BOZMOKHOCTh YKa3aHus ()OHA B BUJIE 1IBETA WIIM U300PAKECHHUS.

bopowp -- TlopaepkuBaeT BO3MOXKHOCTh HM300pakeHUs OOpiiopa C YKa3aHHBIM LIBETOM,
TOJILLIMHOMN U CTHIIEM.

ITpumep penakTupoBaHMsI KaJpa, OCHOBAHHOI'O Ha JAHHOM IPUMUTHUBE, IPUBEAEH Ha puc. 1, a Ha puc. 9
n300paXkeHa CTpaHMIIa, CoJIeprKalasi KOHTEHHEp CTPaHMIL, TOCTPOCHHBII Ha OCHOBE JAaHHOT'O MPUMHTHBA.
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5. O0mas kKoH(pUrypauuss MOayJIst

Ui HacTpoMKM COOCTBEHHOTO TOBEACHUS B HEOUYEBMIHBIX CHTYaLUAX MOIYJIEM MpPeAOCTaBISETCS
BO3MOXXHOCTh HACTPOWKH OTJACIBHBIX MapaMeTpoB mocpeacTBoM uHTepdetica ynpasieaus OpenSCADA
(puc. 17). TakoBBIMH MapaMeTpaMH SIBIISIOTCS:

« HauanbHblii TONB30BaTeNb KOH(UTYypaTOpa - YKa3bIBaeT, OT HMMEHH KaKOTO TMOJb30BaTENs
OTKpPBIBaTh KOHPUTYpaTOp 0€3 3ampoca mapoJis.

+ IlepedeHp MpOEKTOB AJIS 3allycka UX aBTOMATUYECKOTO HCIOJIHEHHUS C 3armyckoM Momyins. [lns
IIPEJOCTABJICHUS] BO3MOYKHOCTH YyKa3aHMsl OTKPBITUS OKHA HCIOJIHEHUS IPOEKTa Ha HYKHOM
JMCIUIEe MHOTO AUCIUIEHHBIX CHUCTEM IpeaycMOTpeH ¢opmar 3anucu uMeHu npoekra "PrjName-1",
rjae 1 - HoMep 1eNeBOro AUCTLIES.

«  WNwmsa ynanéunoit OpenSCADA crannuu ¢ 1srxkkoM Busyannsanuu CBY.

+ Ccpuika Ha cTpanuny KoHpurypauuu nepeuns BHemHNX OpenSCADA cranuuii.

®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 KoH(pUrypamum MoayJis.
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Moayab noacucremsl “Iloab3oBaresibCcKue
uHTepdencor” <WebVision>

Mooynv: WebVision

Hwms: Pabouwnii mons3oBarenbckuit uatepdeiic (WEB)
Tun: [Tonp3oBarenbckue HHTEPHEHCH

Hcmounux:  ui_WebVision.so

Bepcus: 0.7.5

Aemop: Poman CaBoueHko

Paszpabomuux: Poman CaBouenko, Makcum Jlbicenko, Kcennst Sumna

Web BuzyanbHbIil pabouunii N0Ib30BaTENbCKUIM HHTEP(ENC ISl UCTIOIHEHUS TPOEKTOB
cpeabl BU3yanuzauuu u ynpasienus (CBY).

Jluyensus: GPL

Onucanue:

Monayns WebVision mnpenoctaBisieT MEXaHW3M KOHEUHOW BM3YaJIM3allMU CpEeIbl BU3YalU3alluH U
ynpasieauss (CBY) B cucremy OpenSCADA. Moayne ocunoBan Ha WEB Texnonorusax (XHTML,
JavaScript, CSS, AJAX). B cBoeil pabore Momynb wHcIoONb3yeT JaHHble ABwkka CBY (Monmynb

VCAEngine ).

Cpena Buszyanusanuu 1 ynpasienus (CBY) sBinsercs HeoTbemiemoit coctapisronieit SCADA cucteMsl.
OnHa mpuMeHsieTcs Ha KIMEHTCKHX CTaHIUSAX C LEJbI0 JTOCTYITHOTO IpeNoCTaBiIeHUus MHpOpManuu o6
0o0BeKTe YIpaBJIEHWS M BbLAAYU YHPABISAIONIMX BO3JACHCTBUII Ha OOBEKT. B pasnuyHBIX MpakTHUECKUX
CUTyallUsIX M YyCIOBUSIX MOryT mnpumeHsaTbcss CBY, mnocTpoeHHble Ha pPa3iIUYHBIX I[PUHLHKIAX
Bu3yanmu3anuu. Hanpuwmep, 310 Moryr ObiTh OmbOmmorexku BumkeroB QT, GTK+, wxWidgets wnm
TUIEPTEKCTOBbIE MeXaHW3Mbl Ha ocHoBe TexHosiormii HTML, XHTML, XML, CSS u JavaScript niam
CTOPOHHHUE NPUJIOKEHHUS BU3yaau3alluyi, peali30BaHHbIE HA Pa3IMUYHBIX S3bIKaX IIPOrpaMMUpOBaHus Java,
Python u T.n. JIto60# W3 3TUX NPUHLMIIOB HMMEET CBOM NPEUMYIIECTBA U HEIOCTATKHU, KOMOWHAIIMS
KOTOPBIX MOJKET CTaTh HENPEOJOJUMBIM MPENSATCTBUEM B BO3MOKHOCTH Hcrosb3oBaHud CBY B Tom win
MHOM HpakTHueckoMm ciyyae. Hampumep, TexHosnoruu Bpone Oubmuorexku QT mo3BoisitoT cosnaBath
BbIcOKOpeakTHBHBIe CBY, uTo HecOMHEHHO BaXXHO JJs CTaHIMI omepaTopa  yIpaBICHUS
texHonoruueckuM mnporeccom (TII). Ograko HEOOXOAUMOCTh MHCTALISIUK JaHHOTO KiueHtckoro 110 B
OTJICIbHBIX CUTYallUAX MOXET CJieNaTh HCIOJIb30BaHUE €ro HeBO3MOXHBIM. C npyroil ctoponsl Web-
TEXHOJNOTUM HE TpeOyloT MHCTAULIIUA HA KIMEHTCKUE CHUCTEMBl M SIBIISIIOTCS  MPEIENIbHO
MHOTOIIaTGOPMEHHBIMH (JIOCTAaTOYHO CO37aTh CChUTIKY Ha Web-cepBep B mobom Web-Opaysepe), dto
HauOoJiee Ba)KHO JJIS PA3JIMYHBIX WH)KEHEPHBIX W AIMMHUCTPATHBHBIX cTaHIMiA. C Ipyroil CTOpOHBI
PEaKTUBHOCTb U HAaJE&KHOCTh TAKUX MHTEP(PENCOB HIKE, YTO MPAKTUUYECKU HCKIIIOYAET UX HUCIIOJIb30BAHUS
Ha craHiusax oneparopa TII.

Cucrema OpenSCADA wumeer THOKYIO apXUTEKTypy, KOTOpas IO3BOJSET CO3/1aBaTh BHEUIHHE
uHTepdEenCchl, B TOM YHCJIC W TOJb30BaTelIbCKUE, HA 000N OCHOBE M Ha JIr000M BKyc. Hampumep, cpena
koHpurypauuu cucremsl OpenSCADA noctynna kak Ha QT 6ubnuoreke, Tak 1 Ha Web-ocHoBe.

B Taxoii cutyanuu He3aBucuMmoe cosanue peanuszanuii CBY Ha pa3nnuHoil OCHOBE MOKET MOBJIEYb 32
co0olf HEBO3MOXHOCTb HMCIIOJIb30BaHMsl JaHHBIX KOoH(purypauuu onHoi CBY B apyroit. Uto HeynoGHO U
OTPAaHUYECHO C IOJB30BATEILCKOM CTOPOHBI, a TaKXK€ HAKIAAHO B IUIAHE pEalM3aldd U IOCIEAYIOIIEH
nopnepxkku. C nenbio u3bexarb ITUX MpolseM, a TakkKe COo37aTh B KpaTdailliue CPOKH IMOJHBIM CHEKTp
paznuuHbix THNOB CBY, ocHoBaH mpoekt co3nanus konuenimu CBY. Pe3ynbTaToM 3TOT0 MpOEKTa U CTall
JIaHHBI MOJYJb HEMOCPEICTBEHHOW BuU3yainu3auuu Ha ocHoBe WEB TexHomoruii, Moaynib
HENOoCpeACTBeHHOM Bu3yanu3anuu Vision u nsuxok 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. HazHauyeHue

JlaHHbIll MOIynb HEMOCpeACTBEHHOW Bu3yanusauuun CBY mnpeaHasHauyeH TOJIBKO JUISL HUCIOJIHEHUS
untepgeiico CBY B cpene WEB-TexHonoruii.

Wntepdeiic monb3oBarens ¢opmupyercs B WEB-Opaysepe mytém oOpamenus k. WEB-cepeepy u
nosrydeHust oT Hero XHTML-nokymenra no nporokony HTTP. B nannom cinydae B ponu WEB-cepsepa
BoicTynaer cucrema OpenSCADA, kotopas TOAAECPKUBAET CTaHAAPTHBIE KOMMYHUKAIIMOHHbBIE
mexanusmbl  TCP-cereit (momynp Transport.Sockets), mporokon mepenaun rumeprekcra (MOAYINb
Protocol.HTTP), a taxke mmdpoBanue tpapuka Mexy opaysepom u cepsepom (Transport.SSL). Ucxons
U3 3TOro, JUIs IMOJy4eHMs JIOCTyna K HHTepdeiicy mHoib30BaTens, MPeJOCTaBISEMOr0 3THM MOJYJEM,
HeoOxoqumo B OpenSCADA wactpouts Tpancmopt (Transport.Sockets wim Transport.SSL) B cBsizke ¢
npotokoiom HTTP (Protocol. HTTP). B mocraBke ¢ cuctemoit OpenSCADA uayT KoH(pUTYpaIrlmoOHHBIC
daiinel, coxepikame HacTpoiviku Transport.Sockets mis moproB 10002 u 10004. CremoBaTenbHoO,
untepdeiric Moxynss B koHburyparmuu OpenSCADA mo ymomuanuio Oymer noctymen mo URL:
http://localhost:10002 uu http://localhost:10004.

B ¢unanbsHol Bepcun atoro moayns CBY, noctpoeHHas Ha OCHOBE 1TaHHOTO MOJYJIs, 00ECIEeUuT:
+ TpPU YPOBHS CIOXHOCTH B (OPMUPOBAHMU HHTepdeiica BU3yalU3alMH, TTO3BOJSIONIIE
OpPraHUYHO OCBAaUBaTh U MPUMEHATh HHCTPYMEHTAPHI 110 METOAMKE OT IPOCTOTO K CI0KHOMY:
+ (opmupoBanue u3 MaOJIOHHBIX KaJAPOB, MyTEM Ha3HAUYCHHS AUHAMUKH (0e3 rpaduueckoit
KOH(UTyparum);
- rpaduyeckoe (popMHpOBaHHE HOBBIX KaJAPOB MYTEM HCIOIb30BAaHMUS TOTOBBIX AJIEMEHTOB
BHU3YaIH3a[uu U3 OUOIHOTEKN (MHEMOCXEMBI);
« (opMHUpOBaHME HOBBIX KaJIpOB, MIA0JOHHBIX KaJIpOB M 3JIEMEHTOB OTOOpa)K€HUE B
OUOIMOTEKH.
+ TIOCTpOEHHE UHTEP(ECOB BU3yaTH3AIMH PA3TMYHON CI0XKHOCTH, HAUMHAS OT HMPOCTHIX TIOCKUX
uHTep(eiicoB MOHMTOPUHTA M 3aKaHUMBas IIOJIHOIICHHBIMU HepapXWYecKUMH HHTepdeiicamu,
ucnonb3zyembiMi B SCADA cucremax;
+ TPEIOCTaBJIEHUE PA3IMYHBIX CHOCOO0B (OPMUPOBAHUA U KOH(UTypaluu IMOJIb30BATEIBCKOTIO
uHTepdeiica, OCHOBaHHBIX Ha pa3NUYHBIX MHTEpdeiicax rpaduueckoro mpencrasienus (QT, Web,
Java ...) Wim jxe TIOCPEICTBOM CTaHAapTHOTO uHTep(eiica ynpasienus cucremonr OpenSCADA;
+ CMEHY TUHAMHKU B IPOIECCE UCIIOIHEHUS;
+ TIOCTPOCHHE HOBBIX MIA0JOHHBIX KaJpOB HA YPOBHE IMOJIb30BaTeNss U (OpMHUpPOBAHUE
CHEIMATM3UPOBAHHBIX T0J 00JacTh NpHUMEHEHUs: OMOIMOTEeK KaJapoB (HalpUMep, BKIIOUEHHE
KaJJpOB MapaMeTpoB, T'PpapUKOB U JPYTUX IEMEHTOB, C YBA3KON UX JPYT C APYrOM) B COOTBETCTBUU
C TeopUell BTOPUYHOIO UCIIOJIb30BAHUS U HAKOTIJICHUS;
+ TOCTPOCHHE HOBBIX [OJIb30BATEIBCKUX DJIEMEHTOB BHU3yalu3zallud U  (popMHupoBaHUE
CTELMAIM3UPOBAHHBIX 10/ 00JacTh MPUMEHEHUs OMOIMOTEK KaJIpoB B COOTBETCTBHH C TEOpHEH
MTOBTOPHOTO HCIOJIb30BAaHUS U HAKOTLJICHUS;
+ OIMCAaHUE JIOTUKU HOBBIX HIAOJOHHBIX KAJpPOB U IOJIb30BATEILCKUX AJIEMEHTOB BH3YaIU3allUU
KaK DpPOCTHIMU CBS35IMH, TaK U JIAKOHUYHBIM, IIOJIHOIIEHHBIM $I3bIKOM I10JIb30BaTEIbCKOTO
MIPOrPaMMHUPOBAHHS;
+  BO3MOXXHOCTb BKJIFOUEHHSI B ITOJIb30BATEIBCKUE AIIEMEHTHI BU3yaIu3aliu GyHKIUH (MU KaapoB
BbIuMCIeHHs GyHKINM) 00bekTHOM Mosen OpenSCADA, nmpakTHYeCKH CBSI3BIBasl MPECTABICHUE
C QITOPUTMOM BBIYUCICHHS (HarpUMep, BU3yalnu3upys oubnuoreky monened ammapatoB TII mms
MOCJIEAYIOLIEr0 BU3yallbHOTO noctpoenust moaeneit TII);
pa3lelieHHe AAHHBIX IOJb30BATENBCKUX HHTEPPEcOB M MHTEP(ECcOB MpPEICTAaBICHUS 3THUX
JAHHBIX, TIO3BOJIAIONIEE CTPOUTH MHTEP(EC MOTB30BaTENs B OTHOU Cpe/e, a UCIOIHITh BO MHOTHX
npyrux (QT, Web, Java ...);
+  BO3MOXXHOCTb TOJAKIIIOYCHUS K UCTIOIHAIOMIEMYCs UHTepdeiicy s HaOMOJeHU U KOPPEKLIUU
neiicTBuil (HampuMep, Mpu OOYYEHHH OINEpaTOpOB U KOHTPOJIS B pPeajJbHOM BPEMEHH 3a €ro
JIEUCTBUSAMM );
+ BH3YaJbHOE MOCTPOEHUE PA3IMYHBIX CXEM C HAJIOKEHHEM JIOTHUECKUX CBSI3€H U MOCIEIyIOIIUM
LEHTPaJIN30BaHHBIM  HCIOJNHEHHEM B (QoHe (BH3yaJdbHOE TIOCTPOEGHHE U  HCIIOJTHEHHE
MaTEeMaTHYECKUX MOJIENIEH, TIOTMUECKUX CXEM, PEIEHHBIX CXEM M MHBIX IPOLEAYD);
 npenocrtaBienne GyHknuii 00bekTHOTO API B cucremy OpenSCADA, MOXET HCIIOJIB30BATHCS
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JUIs yIIpaBJIE€HUs CBOMCTBaMU MHTep(deiica BU3yanu3auu U3 M0JIb30BaTEIbCKUX MPOLEAYD;

+ TIOCTPOCHHE CEPBEPOB KaJPOB, JJIEMEHTOB BHU3yalM3allud M TPOEKTOB HHTEpdeiicoB
BHU3YaJIM3al[MH C BO3MOXHOCTBIO 00CTYKMBAaHUSI MHOKECTBEHHBIX KJIMEHTCKUX COEIMHEHUI;

« TpocTas OpraHu3alys KIMEHTCKUX CTaHIMM Ha pasnuuHoil ocHoBe (QT, Web, Java ...) ¢
MOJIKJIFOUEHUEM K IIEHTPAIbHOMY CEPBEPY;

+ TIOJHOLICHHBIM MEXaHU3M pA3[EJICHHUs] IMOJTHOMOYMN MEXIy IMOJIb30BATEISIMHU, MO3BOJISIOIINI
CO3/1aBaTh U UCHOJHATH MPOEKTHI C PA3IIMYHBIMU IIPABAMU JJOCTYIA K €70 KOMIIOHEHTAM,;

- tHOKoe (opMHpOBaHME MpPABHJI CHUTHAIM3ALMA M YBEAOMJICHHS C Y4ETOM U MOAJIEPKKON
Pa3IUYHBIX CIOCOOOB YBEIOMIICHHS;

+ TOJJEpXKa I0JIb30BATEIBCKOT0 (POPMUPOBAHUS HNAIUTPbl U IIPUPTOBBIX MPEANOUYTCHUN JUIs
unTepdeiica BU3yanu3aium;

*  TIOAJIEPXKKA TIOJIB30BATENLCKOTO (POPMUPOBAHUS KapT COOBITHH MOJ pa3nudHOEe 000pyJOBaHUE
YIPABIICHUS U MOJIb30BATEIIbCKUE TPEATIOYTEHUS;

+ ToIJepkKa TpoduIel TOIB30BaTENCH, IO3BOJSIONIAs ONPENENATh pPa3IUYHbIe CBOWCTBA
uHTepdeiica Buzyanuzanuu (I[BETOBas ramma, MIPUPTOBBIE OCOOEHHOCTH, NPEANOYTHTEIbHBIE
KapThbl COOBITHIA);

+ THOKOE XpaHEHUE W PACHpPOCTpaHEHUE OMOIMOTEK BUKETOB, KaJpOB M MPOEKTOB MHTEP(ECcOB
Busyanuzanuu B bJl, momnmepxuBaembix cucteMoir OpenSCADA; mpakTHYECKH MOJb30BATEIIO
HY’KHO TOJIBKO 3apETHMCTPUPOBATh NOJIy4eHHYIO b/] ¢ naHHBIMHU.

2. Ucnnoinenue unrepdeicor CBY

Hcnonuenue untepdeiica CBY 3akitouaeTcs B 3ayCcKe HOBOTO CE€aHCa MPOEKTa WM MOJIKIIOYCHHS K
cymectByomeMy Ha ypoBHe naBmwkka CBY (puc.2). Ilepen 3ampocoM Ha MOIKIIOYEHHE K CEAHCY
BBITIOJHSETCSL  3alpoc Ha ayTeHTU(UKAIMIo Tmonb3oBarens. Jlanee Moaynb HemocpeICTBEHHON
BU3yaIU3allUUd OTpaAXACT W YHPABJACT JaHHBIMH CCaHCa. I'nmaBHOE OKHO peKuMa HUCHOJHCHUA AAaHHOI'O
MOJIyJIsl UMEET BUJ, IPEACTaBICHHBIN Ha pUC.3.

WuTepdeiic okHa HCIIOMHEHHS TOJIHOCTBIO CTPOMUTCS AMHAMHUUYECKU cKpurtoM JavaScript, ucxoas u3
COZIEPKUMOTO ceaHca ITpoeKTa MyTéM npsiMbix XML 3anpocoB k cepepy.

PeannzoBaHO OOHOBJIEHHE COJEPKUMOIO OTKPBITBIX CTpPAaHUL] HHTepdeiica BU3yaTu3alUU C
NEePHOANYHOCTBIO O/IHA CEKyHa. B mporiecce 0OHOBICHHUS BBITOTHSACTCS:
- 3aIpoC CHHUCKAa OTKPBITBHIX CTPAHMII, C MPU3HAKOM MOJUGUKALMM CTPAHULIBI, Y MOIEIU U
IIPOBEpPKA COOTBETCTBUS PEAIbHO OTKPHITHIX CTPAHUI] 3TOMY CIIMCKY;

— 3aIlpocC BETBU AaHHBIX MO)]I/ICbI/H_[I/IPOBaHHI)IX CTpaHMUII;

- oOHOBIIEHHE COACPIKUMOIO MOI[I/I(I)I/II_[I/IpOBaHHHx CTpaHUIl U UX BUIKETOB B COOTBECTCTBUU C
MMOJIY4YCHHBIMU N3MCHCHHBIMU JaHHBIMH.

MexaHu3M 3ampoca TOJIBKO M3MEHEHHBIX JIaHHBIX OCHOBAH Ha a0CONIOTHOM CYETYMKE HCIOJHEHHUS
CECCuH. HpI/I BHCCCHHHU PCAJIBbHBIX N3MEHCHHH B anI/I6yTBI BUJKCTOB BBbIINIOJIHACTCA 3allOMHUMHAHHC
3HAQYEHUsS HTOr0 CYETYMKA, YTO U MO3BOJSIET MIACHTU(DUIMPOBATH N3MEHEHHbIE aTpuOyThl. Takoil moaxon
MO3BOJISIET MOBBICUTH NMPOM3BOJUTEIBHOCTh M YMEHBIIWTh HAarpy3Ky Ha Tpaduk, B ciydae JOCTyma K
nBuxKy CBY uyepes cetb.

Hepapxuuecku MoIyjieM IpeaycCMaTpUBACTCS BO3MOYKHOCTb pPa3MEIICHUsl CTPaHMIl MPOEKTa Kak Ha
ri1IaBHOM okHe ncnonHeHuss WEB-6paysepa (puc.3), Tak 1 BKJIaJbIBas BHYTPb BUJIKETOB KOHTEHHEPOB.
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MpUHATL ]l O4YNCTUTDb

Puc.1. Crpanuna ayreHTH(GUKAITIN.

penSCADA. Paboqmn Nonb3oBarensoenin mHTepdenc (WERB) - Kongueror

Aapec [paexka Bwp MNepeiTw Iawnagkw Cepewc HacTpolika OkHo Cnpaeka
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OpenSCADA. Pabouun
noJjib3oBaTesZibCKU nHtepdenc (WEB)

AGLKS
AGLKS

CTpaHWuua 3arpyseHa.

Puc.2. [TogkmrodeHne WK CO34aHUE HOBOT'O CEaHCa UCIIOTHCHUS IIPOCKTA CBY.
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Puc.3. 'maBHOE OKHO pe’KrMa UCTIOJTHEHHS.
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3. IIpeacraBjienue 0a30BBIX 3JIEMEHTOB (IPUMHUTHBOB)

B nmanHOIi BepcMu ATOTO MOMAYNS pealn30BaHbl HE Bce 00pa3bl MPUMUTHBOB 3aJ0KEHHBIE ITHM
mpoekToM. B o01iem ke mpoeKToM 3aJ10KEHBI IPUMUTHUBBI:

Id

HaumenoBanue

DOyHKUMsA

ElFigure

DnemMeHTapHbIe
rpadguieckue

burypst

[TpuMHTHUB SBJISIETCS OCHOBOM JIJISl OTPHCOBKH JIEMEHTAPHBIX
rpadgudeckux GUryp co BCEBO3ZMOXKHOW KOMOMHAITUEH UX B OJTHOM
oowekte. [IpegycmaTpuBaeTcs MoaaepKKa CISAYIOUINX dIEeMEHTAPHBIX
duryp:

+ Jlunus.

- Hyra.

- Kpuas 6e3be.

- 3anuBKa 3aMKHYTOTO IPOCTPAHCTBA.
Jlist Becex Guryp, colepiKanuxcs B BUJDKETE YCTAHABIINBAIOTCS STUHBIC
CBOMCTBA TOJNIINHBI, [IBETA U T.J., HO 3TO HE UCKJIFOYAET BO3MOKHOCTh
YKa3aHUS BBIIICTICPUUCIICHHBIX aTPUOYTOB KOHKPETHO ISl KaXKTOH
(burypsl OTAENBHO.

FormEl

OnemMeHTbI GOpPMBI.

Bxiroyaet nojepkky CTaHAApTHBIX KOMIIOHEHTOB (DOPMBI:
- PenaktupoBaHue CTpOKH.
 PepakTupoBanue Tekcra.
«  ®uaxoxk.
- Knomnxka.
- Ilone BbIOOpa U3 crucKa.
+ Cnucok.
- Cnatizep.
« Crpoka npoKpyTKH.

Text

Texkcr

DneMeHT TekcTa(MEeTKH). XapaKkTepu3yeTcsl TUIIOM HIpu@Ta, [IBETOM,
OpHUEHTAIMEH U BHIPABHUBAHHUEM.

Media

Memna

DJeMeHT 0TOOpaXEHUs pacTPOBBIX U BEKTOPHBIX N300paKeHUM
pa3ianyuHbIX (HOPMATOB, MPOUTPHIBAHUS AHUMUPOBAHHBIX N300paKEHUH,
MPOUTPHIBAaHKUE ay 10 (ParMEeHTOB U MPOCMOTP BUAE0-(PparMeHTOB.
Bo03MO0XHO B HEr0 CTOUT BKIIFOUHTH MOAepKKy OpenGL!

Diagram

Jnarpamma

DJeMEeHT IuarpaMMsl ¢ MOIEP>KKOM BOZMOKHOCTH OTOOpaKeHUs
HECKOJIbKMX [TOTOKOB TPEHJIOB U Pa3IMUHBIX PEKUMOB OTOOPaKEHHUS, OT
MUHUMAJIACTUYECKOTO 10 ITOJIHOOKPAHHOTO, IBYXMEPHOTO,
TPEXMEPHOI0, KPYTOBOI'O M T.1.

Protocol

[IpoTokon

DNeMEeHT MPOTOKOJIa, BU3yaIN3aTopa CUCTEMHBIX COOOIIECHUH, C
MOJJICPIKKOM pa3IMYHBIX PEKUMOB PaOOTHI ITPH PA3JIMYHBIX pa3Mepax
YCTaHOBKAX.

Document

JlokymeHT

DnemMeHT popMHUpPOBaHUS OTYETOB, )KYPHAJIOB U IPYrOl JOKYMEHTAIH
Ha OCHOBE YKa3aHHBIX JIaHHBIX.

Function

Oynkus API
00BLEKTHOM MOJIEIIH
OpenSCADA

HeBusyanbHblii, Ha CTOPOHE HUCIIOJIHEHUS, BUIKET, O3BOJISIOIIUI
BKJIIOUYATh BhIUUCIUTENbHBIE QYHKIIUU 00BbeKTHOU Mojenu OpenSCADA
B CBY.

Box

Konreiinep

ConepKUT MEXaHU3M pa3MEILEHUs APYTUX BUIKETOB C LEIbIO
(bopMHpOBaHHUs HOBBIX, 00JIee CIOKHBIX BUPKETOB U CTPAHUL] KOHEUHOMH
BHU3YaJIM3al1H.

Bbonee netanpbHO pacCMOTPHUM peanu3alio Kaxa0ro IpuMUTHBA.
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3.1. Ilpumurtus 31ementapuas ¢purypa (EIFigure)

PeanuzoBana nojiepkka 3JieMEHTapHbIX (pUTyp: TUHUU, HIUTUOTHYECKON AyrH, KpuBoi besbe u 3anuBka
3aMKHYTHIX KOHTYPOB ILIBETOM U H300paxeHweM. J[1s ameMeHTapHbIX (QUryp pealn30BaHbI CIEIYIOIINE
oreparuu:

co3nanue/ynaineHue puryp;

KOTIMPOBaHUE QUTYD;

nepeMeInieHne 1 N3MEHEHNE pa3MepoB (QUTYp € TIOMOIIBIO MBIIIN U KIIaBUATYPHI;

BO3MOXKHOCTH CBSI3bIBAaTh 3JIEMEHTAPHBIC (PUIYpPHI JAPYT C JAPYTOM, MOJy4as 0ojiee CIOXKHBIC, IS

KOTOPBIX JOCTYITHBI BCE CBOMCTBA MCXOAHBIX AJIEMEHTAPHBIX QUTYp;

BO3MOYKHOCTh OJJHOBPEMEHHOT'O TIEPEMEIICHHS HECKOIBKUX (DUTYD;

3aJIUBKA 3aMKHYTOTO KOHTYpPa IIBETOM /WA N300paKCHHUEM;

TCHEpaIUs COOBITHIA KIIABUII MBIIIH, B MOMEHT KITMKA MBIIIIBIO Ha 3aJTUTHIE KOHTYPA;
MacCIITaOupOBaHNUE;

MOBOPOT.

Ha puc. 4 npencrasieHa 4acTb dKpaHa ¢ KaJIpoOM, COAEPKAILUM BBIIIECNIEPEUNCIICHHBIE YIEMEHTapHbIE

burypsl.

Puc.4 Peanu3zanus snemenTapHsix puryp B WebVision.
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3.2. IlpumutuB Tekcta (Text)

Peamm3oBana IMoAACPKKa 3JIEMCHTA TEKCTAa CO CBOMCTBaMH:

pudr co cpoiictBamu: THUMa/kiaacca wmpudTa, pasMepa, YCWICHUS, HAKIOHHOCTH,

MOAYEPKUBAHUSA U IIEPEUEPKUBAHUSA.

LIBeT TekcTa.

OpueHTanus TeKCTa.

ABTOMaTHYECKHH NTEPEHOC TIO CIIOBAM.

BrIpaBHMBaHME TEKCTa 110 TOPU3OHTAIIN U BEPTUKAIIM CO BCEMU BapHaHTaMHU.
Otobpaxenue (hoHa B BUJIE 1IBETA U/ WIN U300PKCHHMSI.

OTtobpakenue Ooparopa BOKPYT TEKCTA, C YKa3aHHBIM LIBETOM, IIUPUHON U CTUJIEM.
dopMHUpoBaHUE TEKCTA U3 ATPUOYTOB PA3IMYHOTO THUIIA U CBOMCTB.

Ha puc. 5 nmpencrasiieHa 4acTh dKpaHa ¢ KaJpoM, COIAEPKALIMM IIPUMEPBI TEKCTa C HUCIIOIb30BAHUEM
Ppa3JIMYHBIX TApaMETPOB.

MpocTold HMMpHBIA Kepous ©

TEKCT no nmaaaa S0may

NogHERKHY
CHHUI

Puc.5. Peanuzauusa 6a3zoBoro aementa tekcra B WebVision.
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3.3. IlpumutuB 3;1eMeHTOB opmbl (FormEl)

PeanuzoBana moamepkka sinemeHToB (hopmbl Ha kanpax CBY. Peanm3oBaHbl 3a/10)KE€HHBIE CBOMCTBA,
BKIIIOYAsl CJICTYIOIINE AIEMEHTHI (POPMBI:

Peoaxmop cmpoxu — TlpencrasiaeHo cinenyrommmu Bugamu: «Tekct», “Combo”, «llemoey,
«BemwectBeHHoe», «Bpema», «/lara», «Bpems u laTtay.
Peoakmop mexcma — llpeAcTaBisieT pemakTop IIOCKOTO TEKCTa C TMOATBEPKICHUEM WU

OTKa30M OT BBOJIA.

Ione gnaxcka — lpenocraBnseT nojae OMHAPHOTO (IIaKKa.

Knonka — TlpenoctaBisieT KHONKY C MOJJICPIKKOM: IBeTa KHOIKH, W300paKEHHsI B KHOIIKE U
pexxuMa huKcaruu.

Buvibop u3 cnucka — IlpenoctaBisieT moje BEIOOpa dJIEMEHTA, CO CITMCKA YKa3aHHBIX 3JIEMEHTOB.

Cnucox — TlpenocraBisieT moJie CIUCKa ¢ KOHTPOJIEM 33 TEKYIIHUM JIEMEHTOM.

Cnaiidep — DneMeHT ciaiiepa (He peaiu30BaH).

Ilpoepec-6ap — Ilonocka nporpecc-6apa (He peanr3oBaH).

PeanuzoBanbl pexxuMbl: « BKiroueH» U «AKTHUBEH», a TAKKe Mepeaada U3MEHEHH 1 COOBITUI B MOJIETTh
nanHbix CBY (aBmkok). s Bcex peann3oBaHHBIX MPEACTaBICHUM MOAIEPKUBAETCS aKTUBHBIA PEXKHM,
T.€. QJIEMEHTBI MOTYT OBITh MCIIOJIb30BaHbI JUIs CO3AaHUs (POPM I10JIb30BATEIBCKOTO BBOAA.

Ha puc. 6 mpencraBieHa 4acTh JKpaHa € KaapoM, COAEPKAIIMM BBIIICTICPEYHCICHHBIC 3JIEMEHTHI
(hOopMBI.

|CTpm{a pep,ar{mpml |4?.342 Kroiom2 H INemeHT | - |

|u:11:15 |24.ua.u? |24.us.u? 21:48

TEHCTOBLIM PELAKTOR C TercToBbIN pegakTop Ges
NepeHocom No CNoeam + nepeHoca cnos

D dnamok

MpocTas kHonka || PVKCUPOE SHHAA

| AHaqeHWe3 jl

Puc.6. Peanuzanus snementoB ¢popmsl B WebVision.
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3.4. IIpumuTHB 0TOOpaKeHUsI Meana-MaTepuasioB (Media)

PeanuzoBana noaziepkka 3JeMeHTa OTOOpaXKEHHs MeIha-MaTepUuaioB CO CBONCTBAMU:
+  VYKazaHMs UCTOYHHMKA MEJHa JaHHBIX (M300paskeHMs UM BUCO-MaTepuaia).
« IIpocmoTpa wu300paxeHui! OONBIIMHCTBA M3BECTHBIX (OPMATOB C BO3MOXKHOCTBIO HX
BIMCHIBAHUS B pa3Mep BUDKETA.
+ [IpourpeiBaHus IPOCTHIX AHUMUPOBAHHBIX (DOPMATOB N300pAKCHUI U BUICO.
«  OtoOpakenne GoHa B BUE I[BETA U/WUIN U300paKEHUS.
+ OrobpakeHue OOpAOpa BOKPYT TEKCTA, C YKa3aHHBIM [IBETOM, IIUPUHOMN M CTUIIEM.
«  ®opmupoBaHus aKTUBHBIX 00JACTEH M TeHEpaIvs COOBITUN MTPU UX aKTHUBAIIUU.

Ha puc. 7 npezncraBieHa yacTh 3KpaHa € KaapoM, COAEp)KALIUM IpUMEpPhl IPOCMOTPa/TPOUTPhIBaAHUS
Meaua-JaHHbIX.

Puc.7. Peanuzanus 6a30Boro aneMeHTa oToOpakeHus Meaua-marepranoB B WebVision.

3.5. IlpumuTuB nocrpoenus nuarpamm/rpadpuxon (Diagram)

PeanmzoBana mojaepikka 31eMeHTa MOCTPOSHHS TUarpaMM/TPEHI0B CO CBOWCTBAMH:
+ Tloctpoenue rpadMKOB/TPEH/IOB:

 Iloctpoenus rpaduka ans: apxXUBHBIX JAHHBIX, TEKYIIMX JTaHHBIX U (OPMHUPOBAHUS
MIPOMEXYTOUHOTO Oydepa oToOpa>keHus A mapaMeTpoB 0e3 apXuBa.
« TlocTpoeHune Kak OAMHOYHBIX TPaPUKOB CO 3HAUEHHEM MapaMeTpa Mo OCH OpJAMHAT, TaK U
CBOJHBIX I'pa)MKOB, BKIFOYAOMKX 0 10 mapamMeTpoB, ¢ MPOIEHTHON HIKAJIOM.
« Bo3MoxHOCTb afantanuu rpaduka napamerpa K 3Ha4YCHUSM JaHHBIM, TIOJTOH LIKaJIbI.
- Ilupoxmii AuMana3oH MacIITAOMPOBAHUS W aJaNTalli TOPU3OHTAIBHON MIKAlbl, C
aBTOMaTHYECKUM YCPEAHEHUEM Ha YPOBHE CEpBEpa U CaMOro MPUMHUTHBA.
- B03MOXHOCTb OTOOpa)K€HME pa3MEpHOW CETKH M MapKepoB IO TOPU3OHTAIN U
BEPTHUKAIH, C a/1allTalluell K AUana3oHy OTOOpakeHus.
+  B03MOXHOCTb YCTAaHOBKHM KypcOpa TPEHAA MBILIBIO.

Ha puc. 8 mpencraBieHa yacTb 3KpaHa ¢ KaJpoM, COJIEPKALUM IPUMEPBI AUarpaMMbl-TpeH/a.

| n"|
IIi,||| |""|ﬂ I-||I|||

Puc.8. Peanuzanus 6a30Boro 35eMeHTa 0ToOpakeHus AuarpaMMbl-Tpena B WebVision.
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3.6. ITpumuTuB popmupoBanusi nporoko.ia (Protocol)

PeannzoBana noaaep:kka aneMeHTa (popMUpOBaHUs IPOTOKOJIA CO CBOMCTBAMU:
«  ®opmMupoBaHHEe MPOTOKOJIA U3 apXHBa COOOIICHUN 3a YKa3aHHOE BpEMsl U TTTyOHHY.
- 3ampoc JaHHBIX U3 YKa3aHHBIX apXHUBAaTOPOB COOOIICHUH.
- BpIOopKa 1aHHBIX U3 APXUBOB 10 YPOBHIO BaKHOCTH U IIA0JIOHY KaTETOPUH COOOILIEHHH.
- Ilonnepka pexrMa CleKeHHUE 3a MOSBIEHUEM COOOLIECHHH B apXUBE COOOIICHUH.

Ha puc. 9 mpencraBiena yacTb 3KpaHa ¢ KaJpoM, COAEPKAIUM IIPUMEp MPOTOKOIA.

Bpewma YpoBeHb Kareropua Cood

1.200918:22:12 DemoStationfsub_Ulimod_VCAEngine/s CTapT mMogyna.
1.200918:22:12 DemoStation/sub_Archivelva_CPULoad_load/ Archivator =DBArch . 1s= error or no started.
1.2009 18:22:06 DemoStation/suk_Archive! MNyck NogcUcTEMbBI.
J.2009 18:22:06 DemoStationfsub_DAQImod_LogicLevicntr_experiment/ Janyck koHTRonnepal
A.200918:22:06 DemoStationfsub_DAQIMod_Systemicntr_AutaDA/S Janyck koHTponnepal
1.2009 18:22:06 DemoStation/sub_DACMod_BlockCalcfontr_KM3024 Janyck koHTponnepal
1.2009 18:22:06 DemoStationfsub_DASMeod_BlockCalcfentr_KM301/ Janyck KoHTponnepal
J1.2009 18:22:08 IDemoStationfsub_DAQImod_BlockCalc/entr _KM202/ 3anyck koHTponnepal
J.200918:22:05 DemoStationfsub_DAQImod_BlockCalc/cntr_KM201 4 Janyck koHTRonnepal
A.200918:22:05 DemoStationfsub_DAQIMod_BlockCalc/cntr _KM1 024 Janyck koHTponnepal
1.2009 18:22:05 DemoStation/sub_DASMod_BlockCalcfontr_KM1014 Janyck koHTponnepal
1.2009 18:22:05 DemoStationfsub_DASIMmeod_BlockCalcfentr _Anast1to2node_cntr/|3anyck koHTponnepal

2009 18:22:05 DemoStationfsul DAQMod BlockCalefontr K1 02cntrd Fanvck KoHTRonnepal

#
1

2
3
4
3
5]
r
=1

[my gy gy e g gy g gy g ey gy o

Puc.9 Peanuzanus 6a30Boro 3neMeHTa 0ToOpakeHus IpoTokoioB B WebVision.

3.7. llpumuTus popmupoBanusi oT4¢THON JoKyMeHTaUuu (Document)

PeannzoBana nmojaep:kka sneMeHTa GopMupoBaHHs OTYETHOM TOKYMEHTALIMU CO CBOMCTBAMM:
« T'mOkoe (opMupoBaHHE CTPYKTYpHl ITOKYMEHTa Ha OCHOBE SI3bIKA THIIEPTEKCTOBON Pa3METKH.
OTO NpeAoCTaBIIACT MOAACPKKY IIMPOKHX BO3MOXKHOCTEN (hOpMATUPOBAHUS TOKYMEHTOB.
- ®opmMupoBaHHe JOKYMEHTOB IO KOMaHAe WwiH 1o rpaduky. HeoOxomumo s ¢popmMupoBaHus
OTYETHOM JOKyMEHTAIIH B apXUB C MOCIEAYIOIIUM IIPOCMOTPOM apXHUBa.
- ®opMupoBaHHE JOKYMEHTa B PEKUME pealbHOro BpemeHHu. [lns ¢hopMupoBaHHs TOKYMEHTOB
MOJTHOCTBIO TMHAMUYECKH U Ha OCHOBE apXMBOB 32 YKa3aHHOE BpPEMSI.
« Hcnonb3oBaHue aTpuOyTOB BUDKETA /IS Iepejaun 3HAaUE€HUI U aipecoB Ha apXUBbI B JOKYMEHT.
[To3BomsieT UCIOMB30BaTh BUDKET JOKYMEHTA KaK mabaoH mpu GopMUpOBaHUS OTYETOB C IPYTUMHU
BXO/IHBIMH JTAHHBIMHU.

B ocnoBe moboro moxkymenta jexxur XHTML-mabion. XHTML-mabnon sto Ter 'body', WEB-
CTpaHUIIbl, coiepkamui cratuky aokymeHta B crtaHgapre XHTML 1.0 u s1neMeHThl HCHOJHSIEMBIX
MHCTPYKLUUH Ha OJHOM M3 S3BIKOB IOJIb30BaTeNnbckoro mnporpammupoBanus OpenSCADA B Buae <?dp
<procedure> ?>. Pe3ynpTupyrouuii 10KyMeHT GopMHUpYyeTCs MyTEM HMCIIOJHEHUS MPOLEAYp U BCTaBKH MX
pe3ynbTara B JOKYMEHT.

M cTouyHNKOM 3HaUYE€HUH MCHOIHIEMBIX MHCTPYKLIMN SABISAIOTCA aTpUOYyThl BUKETa 3TOr0 NMPUMUTHBA, a
TaK)K€ BCE MEXaHH3MBbI SI3bIKa MOJB30BATEIBCKOTO MPOrpaMMHUpPOBaHUSA. ATPUOYTHI MOTYT J100aBISATHCS
MOJIb30BATEIEM M JIMHKOBAaTbCS Ha peajbHble aTpUOYTHI MapaMeTpOB WIHM-XKE SBIATHCS aBTOHOMHBIMH,
3Ha4YeHHsI KOTOPBIX OyAyT (hOpMHUpOBATHCS B CKPHUITE BUIXKETa. B cilydae co CIMHKOBaHHBIMH aTpuOyTaMu
MOT'YT U3BJICKATbCS 3HAYCHUsI U3 UCTOPUHU, apXUBa.

Ha puc. 10 npencrasnen kaap, coaepkamuii mpuMep JOKYMEHTa.
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OAD "NHenpoBckuid meTkomBrHat" —
(HaWMEHD B aHWE NPEANPHUATHA, HA KOTOPOM YCTEHOBE NEH PACKOJOMED)
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3a" "2008 .
COCTAENEH
(naTa) (Bpema)
"ONOYTIK-TM" TpyGonposop,
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™M S
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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 Peanuzarus 6a30Boro aneMeHTa 0ToOpaskeHus: OTYETHON JokyMeHTaruu B WebVision.

3.8. IIpumuTHuB KoHTeliHepa (Box)

PeannzoBana mnoxanepkka NPUMUTHBA KOHTEMHEpPA, IO COBMECTUTENILCTBY BBINIOJIHSAIOLIETO POJIb
CTpaHUIl MPOEKTOB. J[aHHBIM MPUMHUTHUB SIBIISIETCS E€AUHCTBEHHBIM 3JIEMEHTOM-KOHTEHHEPOM, KOTOPBIN
MOJKET BKIIIOUaTh B ce0s CCHUIKM Ha KaJapbl U3 OHOIMOTEKH, (HOpPMHUPYS TEM CaMbIM MOJb30BATEIbCKUE
AJIEMEHTHl HYXHOH KoHurypauuu. [IpuMHUTHB peanu3yeT MpeayCMOTPEHHbIE IPOEKTOM CBOWMCTBA.
[lepeurcnumM MO MyHKTaM CBOMCTBA JAHHOTO MPUMHTHUBA:

Konmeiinep — Tlo3Bonser ¢GopMHpOBaTh HY)KHbIE OOBEKTHl MyTEM TPYNIHPOBKU 0a30BBIX B
paMKax JaHHOTO MPUMHUTHBA.
Cmpanuya — DIeMEHThl TOCTPOCHHBIE Ha JAHHOM HPUMHUTHBE MOTYT BBINOJHATH POJIb

CTpPaHUIIBI MTOJIB30BATEIHLCKOTO UHTEp(etica.

Konmetinep cmpanuy — CBOMCTBO 3aMEIIECHUSI COOCTBEHHOTO COJICPKUMOTO APYTOi CTpaHUIIEH,
B nmporecce wucrnonHeHus. Hcmonb3yercs st ¢opMupoBanus GpeiMOB Ha  CTpaHHIIAX
MOJIB30BaTENHCKOTO MHTEpdelica. Hampumep, rnaBuas crpanuna tpaaunuonHoit SCADA cuctembl
C 00BEKTaMH CUTHAJIU3AIMH CTPOUTCS UMEHHO TaKUM 00Pa3oM.

@on — IoanepkUBaeT BO3MOXXHOCTh yKa3aHus (poHa B BUE I[BETA WM H300paKEHUSI.

bopowp — TlogaepxuBaeT BO3MOXXHOCTh H300pa’keHUs OOpliopa C yKa3aHHBIM LIBETOM,
TOJIIMHON U CTUJIEM.
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4. Oomas koHurypamust MoayJis

Jlis HacTpoWku COOCTBEHHOTO TOBEICHHUS, B HE OYEBHJIHBIX CHUTYaLUAX, MOJAYJIEM MPEIOCTaBISAETCS
BO3MOXXHOCTh HACTPOWKH OTJACIBHBIX MapaMeTpoB mocpeacTBoM uHTepdetica ynpasieaus OpenSCADA
(puc. 11). TakoBbIMH ITapaMeTpaMH SIBJISIOTCS:

« Bpems xu3HH ceccuy ayTeHTH()UKALINH.

-+ | 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. Crpanuna koHbUTYpay MOIYIIS.
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