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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!!

Beepnenne 9



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.
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DOYyHKIMOHAJIbHbIE XaPAKTEPUCTUKHU 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.
+ BrInonHeHNe N0Ib30BaTENbCKUX BBIUMCIIEHUN HA SI3bIKAX:
- S3bik OnouHbIX cxeM. [TocpenctBom DAQ-monynst BlockCale.
- Ha Java-nogo6uom si3bike Boicokoro ypoBHs. [locpenctBom DAQ-moayns JavalikeCalc.
« ApXuBHpPOBaHME COOOILIEHUN, BEACHHWE IPOTOKOJOB MO PANIMYHBIM KATETOPUSM M YPOBHSM,
IIOCPEJICTBOM MEXaHU3MOB:
« @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.
+ ApXHMBHpOBaHHE 3HAYCHUN COOPAHHBIX JAaHHBIX IOCPEICTBOM MEXaHU3MOB!
+  Daiinel ¢ TBOWHON YIAKOBKOW: MOCIIEIOBATEILHON U CTAaHAAPTHBIM apXUBAaTOPOM gZip.
[TocpencTBoM Moaysst apxuBupoBanust FSArch.
B tabnuuet apxusnbix bJl. IlocpenctBom monyns apxuBupoanus DBArch.
« Kondurypauus u ynpapieHue cepBepoM uepes:
- WEB-unrepdeiic. [Tocpencteom WEB-6pay3epa u Ul-momyns WebCteD i WebCfg.
« C ynanéunodt  koHdurypamuonHoi cranmuu. IlocpemctBom  Ul-mMoxyns  Ha
koHpuryparmonHoit cranmmu QTCfg wu wunrepdeiica ympaBinenuss OpenSCADA
oTpaxk€HHOTO B ipoTokoie SelfSystem.
- XpaHeHue JaHHBIX cepBepa B b/ TUIIOB:
- MySQL. [TocpencrBom DB-moxynss MySOQL.
« SQLite. ITocpencteom DB-monyns SQLite.
- DBF. Ilocpencrsom DB-monyns DBF.
- FireBird. [TocpencrBom DB-monyns FireBird.
- B mnanax. b/l noctynHsle Ha 1pyrom cepBepe ocHoBaHHOM Ha OpenSCADA.
+ B mmanax. B[ pa6oratomue yepe3s ODBC.
- B mnanax. PostgresSQL.
- B nmnanax. LDAP.
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http://wiki.oscada.org.ua/Doc/FireBird?v=ag6
http://wiki.oscada.org.ua/Doc/DBF?v=1dwl
http://wiki.oscada.org.ua/Doc/SQLite?v=xl6
http://wiki.oscada.org.ua/Doc/MySQL?v=f5i
http://wiki.oscada.org.ua/Doc/SelfSystem?v=1fv
http://wiki.oscada.org.ua/Doc/QTCfg?v=k72
http://wiki.oscada.org.ua/Doc/WebCfg?v=n2
http://wiki.oscada.org.ua/Doc/WebCfgD?v=umh
http://wiki.oscada.org.ua/Doc/DBArch?v=943
http://wiki.oscada.org.ua/Doc/FSArch?v=2al
http://wiki.oscada.org.ua/Doc/DBArch?v=943
http://wiki.oscada.org.ua/Doc/FSArch?v=2al
http://wiki.oscada.org.ua/Doc/JavaLikeCalc?v=1336
http://wiki.oscada.org.ua/Doc/BlockCalc?v=xep
http://wiki.oscada.org.ua/Doc/SoundCard?v=6du
http://wiki.oscada.org.ua/Doc/DAQGate?v=3kj
http://wiki.oscada.org.ua/Doc/LogicLev?v=ts
http://wiki.oscada.org.ua/Doc/DCON?v=pbm
http://wiki.oscada.org.ua/Doc/ModBus?v=gsw
http://wiki.oscada.org.ua/Doc/Siemens?v=12r
http://wiki.oscada.org.ua/Doc/SNMP?v=1c9f
http://wiki.oscada.org.ua/Doc/System?v=13is
http://wiki.oscada.org.ua/Doc/VCAEngine?v=bdu

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.ua/Doc/FireBird?v=ag6
http://wiki.oscada.org.ua/Doc/DBF?v=1dwl
http://wiki.oscada.org.ua/Doc/SQLite?v=xl6
http://wiki.oscada.org.ua/Doc/MySQL?v=f5i
http://wiki.oscada.org.ua/Doc/SelfSystem?v=1fv
http://wiki.oscada.org.ua/Doc/QTCfg?v=k72
http://wiki.oscada.org.ua/Doc/QTCfg?v=k72
http://wiki.oscada.org.ua/Doc/WebCfg?v=n2
http://wiki.oscada.org.ua/Doc/WebCfgD?v=umh
http://wiki.oscada.org.ua/Doc/DBArch?v=943
http://wiki.oscada.org.ua/Doc/FSArch?v=2al
http://wiki.oscada.org.ua/Doc/JavaLikeCalc?v=1336
http://wiki.oscada.org.ua/Doc/BlockCalc?v=xep
http://wiki.oscada.org.ua/Doc/DAQGate?v=3kj
http://wiki.oscada.org.ua/Doc/VCAEngine?v=bdu
http://wiki.oscada.org.ua/Doc/WebVision?v=5lc
http://wiki.oscada.org.ua/Doc/VCAEngine?v=bdu
http://wiki.oscada.org.ua/Doc/Vision?v=pcw

1.3. Cpena ucnosnenus kouTposiepon (PLC):

Co6op nanubix (DAQ) U3 HICTOYHUKOB:
. IImatel cbopa nammbIX ¢upmbl [EDiamond Systems. ITocpenctBom 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.

VYnpaBrneHnue, peryjaupoBaHHE W BBHINOJHEHHE JAPYTUX TMOJb30BATENbCKUX BBIYUCICHUM Ha

SA3bIKAX:

+  S3p1k 61ounbIX cxeM. [TocpenctBom DAQ-moayns BlockCalc.
- Ha Java-nonoOHoM si3bike BeIcOKOTO YpoBHs. [TocpeactBom DAQ-momynsa JavaLikeCalc.
ApxuBHUpOBaHHE COOOILICHHUM, BEJEHHWE MPOTOKOJIOB IO PA3IMYHBIM KaTEropusiM U YpPOBHSAM

nocpeaACTBOM MCXAaHU3MOB!:

« @aiter B XML-popMaTe WM TUIOCKOTO TEKCTa, C YIMAKOBKOW YCTapeBIIMX apXUBOB.
[TocpencrBom moyins apxuBupoBanusi ESArch.
B Tabmuuer apxuHbIx B/I. [TocpeactBom Monyns apxuBupoBanusi DBArch.
- B mmanax. Ha npyroil cepBep, BO3MOYHO BBIJIECJICHHBI CEpBEP apXMBUPOBAHMS,
ocHoBaHHBIX Ha OpenSCADA.
ApXUBHpPOBaHUE 3HAUEHU COOpPAHHBIX JaHHBIX MOCPEICTBOM MEXAHU3MOB!
- bydepa B namsatu npenonpenenéHHoil riyounsl. [locpeacTBoM BCTPOEHHOTO MeXaHU3Ma
apxuBupoBaHus 3HaueHui supa OpenSCADA.
+  Daiinel ¢ TBOWHON YIAKOBKOW: MOCIIEIOBATEILHON U CTAaHAAPTHBIM apXUBAaTOPOM gZip.
[TocpencTBoM Moaysst apxuBupoBanust FSArch.
B tabnuuet apxusnbix bJl. IlocpenctBom monyns apxuBupoanus DBArch.
Kondurypauus u ynpasnenue PLC uepes:
- WEB-unrepdeiic. [Tocpencteom WEB-6pay3epa u Ul-momyns WebCteD i WebCfg.
« C ynanéunodt  koHdurypamuonHoi cranmuu. IlocpemctBom  Ul-mMoxyns  Ha
koHpuryparmonHoit cranmmu QTCfg wu wunrepdeiica ympaBinenuss OpenSCADA
oTpaxk€HHOTO B ipoTokoie SelfSystem.
Xpanenue nanueix PLC B B/] Tunos:
- Bce mannbie B KOHGUTYparimoHHOM (¢aitie (puKkcupoBaHHO).
« MySQL. ITocpenctsom DB-monyns MySOL.
-« SQLite. ITocpenctBom DB-momyns SQLite.
- DBF. IlocpeactBom DB-monyns DBE.
- FireBird. [Tocpenctsom DB-monyns FireBird.
- B mnanax. b/l noctynnsie Ha apyrom cepBepe ocHoBaHHOM Ha OpenSCADA.
B mnanax. BJ] pa6oratomue uepes ODBC.
B mmanax. PostgresSQL.
« B mmanax. LDAP.
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http://wiki.oscada.org.ua/Doc/FireBird?v=ag6
http://wiki.oscada.org.ua/Doc/DBF?v=1dwl
http://wiki.oscada.org.ua/Doc/SQLite?v=xl6
http://wiki.oscada.org.ua/Doc/MySQL?v=f5i
http://wiki.oscada.org.ua/Doc/SelfSystem?v=1fv
http://wiki.oscada.org.ua/Doc/QTCfg?v=k72
http://wiki.oscada.org.ua/Doc/WebCfg?v=n2
http://wiki.oscada.org.ua/Doc/WebCfgD?v=umh
http://wiki.oscada.org.ua/Doc/DBArch?v=943
http://wiki.oscada.org.ua/Doc/FSArch?v=2al
http://wiki.oscada.org.ua/Doc/DBArch?v=943
http://wiki.oscada.org.ua/Doc/FSArch?v=2al
http://wiki.oscada.org.ua/Doc/JavaLikeCalc?v=1336
http://wiki.oscada.org.ua/Doc/BlockCalc?v=xep
http://wiki.oscada.org.ua/Doc/SoundCard?v=6du
http://wiki.oscada.org.ua/Doc/DAQGate?v=3kj
http://wiki.oscada.org.ua/Doc/LogicLev?v=ts
http://wiki.oscada.org.ua/Doc/DCON?v=pbm
http://wiki.oscada.org.ua/Doc/ModBus?v=gsw
http://wiki.oscada.org.ua/Doc/SNMP?v=1c9f
http://wiki.oscada.org.ua/Doc/System?v=13is
http://wiki.oscada.org.ua/Doc/DiamondBoards?v=abi
http://diamondsystems.com/
http://diamondsystems.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.

Taoauna 1. Anmaparasie Tpe6oBanus cucteMbl OpenSCADA u e€ Mmoysneid.

Poab TpedoBanue
CPU: x86_32 (6onee 1586) mnu x86_64, vactoroit 6oee 500 MI'1
Cepep SCADA cucremsl MEM: 128 Mb

HDD: 10 I'b Bxmrowass OC u MecTo AJig apXHUBOB

Crannus onepartopa
TEXHOJIOTHYECKOTr0 MpoLecca, MyJIbT
JHcIrieT4yepa, NaHeJaIb MOHUTOPUHTA U

Ap.

CPU: x86 32 (6onee 1586) unu x86_ 64, uacrotoit 6osee 1 I'Tx
MEM: 512 Mb
HDD: 4 I'b Bxirouass OC u 6e3 apxuBOB

CPU: x86 32 (6osee 1586) nnum x86 64, yactoroit 6osee 133 MI'n
MEM: 32 Mb
HDD: 32 Mb Bxitouas OC u 6€3 apX1BOB.

CpeZa UCIIOTHEHUS] KOHTPOJIICPOB
(PLC)
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Tabauna 2. [Iporpammusie TpedoBanus cucteMbl OpenSCADA u e€ Mmoysiei.

KoMmmnounenr ‘Ormcalme

3asucumocmu sopa cucmemvr OpenSCADA

JuctpubyTtus onepanuonHoit cucremsl Linux (ALTLinux, SuSELinux, Mandriva,

OC Linux ASPLinux, Fedora, Debian, Ubuntu ...)

CrannaptHsiii Habop Oubnmorek: linux-gate, libstdc++, libgec s, libe, libdl, librt,
<CraHzapTHble liberypt, libm, libpthread. O6b14HO yke JOCTYIIHBI B yCTAaHOBJIEHHOM TUCTPHOYTHBE.
Onbamorexkn™> Ocoboe TpeboBaHKE 3TO UCIIOIB30BaHNE HATUBHOW OnOMoTekn motokoB NPTL, yxe
UCTIONIB3YETCS BO BCEX COBpeMeHHBIX muctpudytuBax OC Linux.

I'padmueckas 6ubnmorexka GD Bepcus 2, xxenarenbHo 0e3 moaaepxku XPM

libgd (uckTrOueHa 3aBUCUMOCTh Ha OnbanoTeky X-cepBepa) u ¢ noanaepkkoit FontConfig.
libexpat bubnuorexa XML-napcepa.
Mooyne DB.MySQL
1ibMySQL BuGamoreka ocryna k CYBJ] MySQL.
Mooynw DB.SQLite
libsqlite3 ‘EI/I6J'II/IOTCK8. noctyna Kk Bcrpauaemoit bJ] SQLite Bepcun 3.
Mooyne DB.FireBird
o CVYB/] FireBird. Yacto oTcyTcTBYeT B qucTpuOyTuBax Linux u Tpedyet
FirebirdS$ WHIMBUIYAIBHOM 3arpy3Ku ¢ opuiraibHoro caiira ( http://www.firebirdsqgl.org )!

Mooyne Transport.SSL

libssl ‘BI/I6J‘II/IOTGKa mmmdposanus OpenSSL.

Mooyne DAQ.SNMP

libsnmp ‘BI/I6J‘II/IOTeKa JIOCTYTA K IaHHBIM CETEBBIX YCTPOUCTB 110 npoTokoiry SNMP.
Mooyne DAQ.System

libsensors ‘BI/I6J‘II/IOTeKa CEHCOPOB aImapaTypbl Bepcuu 2 uiu 3.

Mooyne DAQ.SoundCard

libportaudio ‘BI/I6JII/IOTCK8. KpOCIIaTPOPMEHHOTO JTOCTYTA K 3BYKOBBIM KOHTPOJUIEpaM.
Mooynu: Ul Vision, Ul.WebVision

libfftw3 ‘BI/I6J‘II/IOT€Ka OBICTPOTO Pa3NIoKEeHUs CUTHANIOB B psan Dypbe.

Mooynu: UL QTStarter, UL.QTCfg, Ul Vision

1ibQT4(1ibQtCore,l bubimoTeKn MOCTPOSHUS TOIB30BaTEIbCKOTO rpadrueckoro unrepderica QT Bepcun
1bQtGui) 4.2 u BHIIIIE.
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2.2. Coopka

[TIporpammubie TpeGoBanus cucteMbl OpenSCADA mnsa coopku siapa OpenSCADA u e€ monynei
NpUBECHBI B TabmuIe 3.

Tab6uamua 3. 3aBucumoctu cOopku cucteMbl OpenSCADA u e€ monyrnei.

KoMnoHeHT ‘Olmcalme

Obwue mpebosanus ons coopxu OpenSCADA

JuctpubyTtus oneparmonHon cucreMsl Linux (ALTLinux, SuSELinux, Mandriva,
ASPLinux, Fedora, Debian, Ubuntu ...)

Kommusitop si3eika C++ u3 kosutekiun koMmmuisitopo GCC, BkItouast Ou0IMoTeKy
GLibC

OC Linux

gttt

autotools(automake, MuctpymenTs! opmupoBanus coopounoit cpeapt OpenSCADA. HyXHbI TOJNBKO B
autoconf, libtool-  cimydae mamenenus coopounoit cpensl OpenSCADA, Hanpumep 11 10O0aBICHUS

1.5) HOBOT'O MOZYJISI WJIM U3MEHEHUS (PUKCUPOBAHHBIX MTApaMeTPOB COOPKH.
ottext I'pynna yTHIUT JUIs MOATOTOBKH M KOMITWIISILIMY TIEPEBOIOB HHTepdeiica mporpaMm
g Ha pa3JIMYHbIC SI3bIKM B COOTBETCTBUU CO CTaHJIapTOM MHTEepHaImoHaau3anuu [18N.
I'padpuueckas 6ubnuorexka GD Bepcus 2, makeT JUist pa3pabOTKH, JKenaTesIbHO 0e3
libed(devel) noanepkku XPM (uckiroueHa 3aBUCUMOCTh Ha OMOInoTeKky X-cepBepa) U
& noaepxxkoit FontConfig. Mcnone3yercs A MOCTPOEHUS TPEHIOB U APYTHX
n3zobpaxxennii B popmate PNG, GIF u JPEG.
. bubmmorexa XML-napcepa, maket ais pazpadotku. Matepdeiic ynpapneHus
libexpat(devel)
OpenSCADA u npyrue KOMIOHEHTBI IOCTPOEHBI Ha OCHOBE si3blka XML.
Mooyne DB.MySQL

libMySQL(devel) ‘BI/I6J'II/IOT€Ka nocrymna k CYBJl MySQL, maker myist pa3paboTKu.

Mooyne DB.SQLite

libsqlite3(devel) ‘EI/I6J'II/IOT€K3. noctymna k BcrpauBaemoit bJ] SQLite Bepcuu 3, maket st pa3paboTKu.

Mooyne DB.FireBird

CVYB/J FireBird. Yacto oTcyrcTByeT B tuctpuOyTtuBax Linux u Tpedyet

FirebirdSS WH/MBUYAIbHOM 3arpy3ku ¢ opunansHoro caifra ( http://www.firebirdsql.org )!

Mooyns Transport.SSL

libssl(devel) ‘BI/I6JII/IOTeKa mmdpoBanus OpenSSL, maket 115 pa3paboOTKH.

Mooyne DAQ.JavaLikeCalc

HporpaMMa TreHepal CUHTAKCUYCCKUX aHAJIIN3aTOPOB HA OCHOBC I'paMMATHKHU
SA3BbIKA.

bison

Mooyne DAQ.SNMP

bubnmoreka g0CTyna K JaHHBIM CETEBBIX YCTPOUCTB MO npoTokoay SNMP, maket st
pa3paboTKHu.

libsnmp(devel)

Mooyne DAQ.System

libsensors(devel) ‘BI/I6JII/IOTCKa CEHCOPOB aIMaparypbl Bepcuii 2 uiu 3, MaKeT AJs pa3paOdoTKH.

Mooynv DAQ.SoundCard

libportaudio bubimoreka kKpocuiaThOpMEHHOTO JTOCTYIA K 3BYKOBBIM KOHTPOJIIEpaM, MaKeT JIJIs
pa3paboTKu.

Mooynu: Ul Vision, Ul.WebVision

libfftw3 ‘BI/I6JII/IOTeKa OBICTPOTO PA3JIOKEHUST CUTHAIOB B psii Dyphbe, MakeT Aj1s pa3paboTKH.

Mooynu: UL QTStarter, UL.QTCfg, Ul Vision

bubimoreka mocTpoeHus MOJIB30BaTENBCKOTO Tpaduueckoro natepdeiica QT Bepcun

1ibQT4(devel) 4.2 v BBIIIIE, MAKET JJIA pa3padOTKH.
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Onucanue nporpammsl OpenSCADA

JlanHbIil pa3gen sBIsSETCs omucaHueM 'open source' mpoekTa cucteMbl uMenyemoi 'OpenSCADA'.
OpenSCADA mpencrasnser coboii  otkpbiTyto  SCADA cucteMy NOCTPOCHHYIO 10 IPUHIUIAM
MOJTyJIbHOCTH, MHOTOIUTAT()OPMEHHOCTH U MaCIITAOHPYEMOCTH.

B xauecTBe moauTHKN pa3pabOTKH TAaHHON CHCTEMBI BBIOPAHBI 'open source' MpUHIUIIBL. BeIOOp qaHHOM
MOJIUTUKU OTIPEIENIAETCS] HeOOXOAUMOCTRIO CO3JIaHMsI OTKPBHITOM, Han&xHoi m obmenoctynnoit SCADA
cuctembl. JlaHHas TONWUTHKAa TO3BOJSET TMpPHUBIEYb K pa3paboTKe, TECTHUPOBAHHUIO, PAa3BUTHIO,
PacIpOCTPAaHEHUIO U UCTIOJIb30BAHUIO MPOIYKTA 3HAUUTEIbHOE KOJIMYECTBO pa3pabOTUYMKOB, SHTY3UACTOB U
JIPYTUX 3aWHTEPECOBAHHBIX JIULl C MUHUMM3AIMEN U pacrpezeneHueM (UHAHCOBBIX 3aTpart.

Cucrema OpenSCADA mnpennazHaueHa A cOopa, apXMBHUPOBAHMs, BHM3yaJlM3alud HH(OpMaLUH,
BbIIAYU YIPABJIAIOIIMX BO3ACUCTBUH, a TaKkKe JAPYTUX POJACTBEHHBIX OINEpalil XapaKTepHBIX IS
nostHo@yHkoHanbHOH SCADA cuctemsbl. braronmapsi BBICOKOMY yYpOBHIO aOCTpakIMM W MOJYJIBHOCTH,
crcTeMa MOXKET HCIIOJIb30BaThCS BO MHOTUX CMEXHBIX 00JIaCTSIX.

Cucrema OpenSCADA Mo0keT IpUMEHSATHCS:
* Ha IPOMBILIUIEHHBIX 00BEKTaX, B KauecTBe NoaHO(pyHKIHOoHaIbHOH SCADA cuctemsl;
-+ BO BcTpamBaeMbix (embeded) cucTemax, B KayecTBE Cpe/bl UCIIOJHEHUS, B TOM YHCIE BHYTPH
PLC (mporpaMMHpyeMBIX JIOTHYECKHX KOHTPOJIJIEpax);
« 7S TOCTPOCHHS PpA3IMUYHBIX MoJeNnell (TeXHOJOTHYECKHX, XHWMHUYECKUX, (PHUIUUECKHUX,
AIEKTPUUECKUX TPOIECCOB);
+ Ha MEepPCOHAJIbHBIX KOMIIbIOTEpAX, CEpBEpax U KiacTtepax i coopa, 00paboTKH, MpeacTaBIeHUS
Y apXHUBalui HHHOPMAIH O CUCTEME U €€ OKPYKCHHH.

B kadectBe 6a30BOM (XOCTOBOIi) ONMEPALMOHHON CHCTEMBI, AJisl pa3pabOTKU U MCIOIb30BaHUs, 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 3HTY3MACTOB, ()UPM U TOCYapPCTBEHHBIMU YUPEXKIECHUSIMH CO BCETO MHpA, MOJIydaeT
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.

CepanieM CUCTEMBI SIBIISIETCSI MOJYJIBHOE s7Ip0. I B 3aBUCUMOCTH OT TOTO KaKM€ MOJYJU MOAKITIOYEHBI
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 cuctembl Ha 0a3e OJHUX M TeX XK€ KOMIIOHEHTOB/MOMAYJIEH, SKOHOMS TPU ITOM:
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.

Onucanue nporpammbl OpenSCADA 19



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 TIpPHHIMITY. TecHas WHTerpaius MOJIyJIed C sSIpOM CHCTEMbl HaKIaJbIBaeT OOJBIIYIO
OTBCTCTBCHHOCTD Ha IIPOLCCC HAIIMCAHUA MOI[yJ'IGﬁ U BBOAUT DJICMEHT HECTAOMIILHOCTH B CUCTEMY, OJHAKO
Onmarogapss BO3MOXKHOCTH CO3/IaHUS paclpenenEHHbIX KOH(UTYpaluii 3Ta OMAacHOCTh CIIIaXKUBAETCS C
COXpaHEHHEM BBICOKOW CTEMEHU T'MOKOCTH.

Moaynmu cuctembl OpenSCADA Xxpanstcs B QUHaMH4Yeckux OumOnmmorekax. Kaxkmas muHaMmuueckas
OMONMHOTEKa MOXET COJAepPKaTb MHOXKECTBO MOMYJICH pa3IMYHOro THUMa. HamomHeHWe IMHAMHYECKUX
OMOMMOTEK MOMYISAMHU ompenenseTcs (YHKIMOHATBLHON CBS3HOCTBHIO camMuX MoAyied. J(mHammdaeckue
OMOMMOTEKU TOMYCKAIOT TOPSYYI0 3aMEHY, YTO MO3BOJISAET, B Ipolecce (hYHKIIMOHUPOBAHMSI, IPOU3BOAUTD
O0OHOBJIEHHE OTIEIBHBIX YacTel cucTeMbl. MeTo XpaHeHUs KoJa MOAYJEH B JTMHAMHUYECKUX OMOINOTEKAaxX
sBisieTcss OCHOBHBIM it cucteMbl OpenSCADA, MNOCKONBKY MOAACPKUBACTCS TMPAKTUYECKH BCEMH
coBpeMeHHbIME onepaninoHHbIMU cucteMaMu(OC). OIHAKO 3TO HE MCKIII0YAeT BO3MOKHOCTH pa3paboTKu
JIPYTUX METOJIOB XpPaHEHUSI KO/Ia MOTYyJICH.

Ha ocHoBe Mofyneli peann3oBaHsl cienyronme GyHkiroHansHbie yacti cucteMbl OpenSCADA:
+ 0a3bl JaHHEBIX;
+ apXuBHI (COOOIICHUI U 3HAYCHHUI);
* TIPOTOKOJIBI KOMMYHHKAIIMOHHBIX HHTEP(EHCOB;
+  KOMMYHHKAIIHOHHbIE HHTEP(EHCHI, TPAHCTIOPTHI;
+ HCTOYHUKHU JAHHBIX U COOP JTaHHBIX;
- unHTepdeticel nonb3oBatens (GUI, TUIL, WebGUI, speach, signal ... .);
*  JIONOJHUTENIbHBIE MOJYJIH, CIICIIUAIbHBbIE.

VnpaBineHne MOAYJISMH OCYLIECTBISETCS IOACUCTEMOM «YTpaBlleHHE MORyJsaMu». DyHKuusAMU
HOJICCTEMBI SBISETCA: MOJAKIIOYEHUE, OTKIIOYEHUE, OOHOBJIIEHHE MOAYJIEH, a TakkKe ApPYrue Oneparuu
CBSI3aHHBIC C MOAYJISIMU M OMOIMOTEKaMU MOTYJICH.
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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 monynbHas nojacucteMa «basbl JaHHBIX» COJAEPKUT MOIYJbHBIE OOBEKTHI TUMIOB 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 juiamMudecknx aanubix. [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 3TUMHU JaHHBIMU, HaIpUMep MOAU(UKAIHSL 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 nanHbix oT 'Diamond systems'.

« COop mannbIx onepannoHHou cuctemsl (OC).

+  DBJIOYHBIN BEIYUCIUTEND.

- Bepruucnourens Ha Java-noio0HOM sI3bIKE.

«  Tpancnoptép nanubix nmoacuctemsl 'Coop gaHHbIX' 0T ogHOM OpenSCADA cTaHIUU K IPYyTroii.

+ JIOCTyI K TOTUYECKUM KOHTPOJUIEpaM MocpeIcTBOM npotokona '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).

OTnenbHO B3ATBIA KOHTPOJUIEP MOXET COAEPXKATh NapaMETPbl, ONPENEIEHHBIX MOAYJEM, THIIOB.
Hanpumep napaMeTpbl aHAJIOroBOTO THIMA, OCHOBHOM HWH(pOpMaluell KOTOPYIO OHHU MPEIOCTaBIsET
SBIISICTCS 3HAYEHHWE LEJOTO WM BEIIECTBEHHOTO Tuma. CTPYKTYpHO, MapaMeTp TpEACTaBiseT coOoi
CIHCOK aTpuOyTOB, KOTOpPBIE M COJEp)KAT TaHHbIC. ATpUOYTHI MOTYT OBITh YETHIPEX 0A30BBIX THIIOB:
CHUMBOJIbHAS CTPOKA(TEKCT), 1I€JI0€, BEIIECTBEHHOE U JIOTUYECKUHN THIL.

CTpyKTypbl KOHTPOJUIEPOB, MapaMeTpOB M WX THIOB cojepkarcs B mojcucteMe 'COOp MaHHBIX', 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 nannbix. IHoacucrema 'basel 1aHHBIX'

Jnist  XpaHeHusT JAaHHBIX CHCTEMBl MOBCEMECTHO HCMONb3yloTcst 0Oasbl maHHbix (Bl). B memsx
CHUCTEMAaTH3aIlii J0CTyna u ympaBieHus Oasamu naHHbix B cucteMe OpenSCADA mnpemycmotpeHa
noacucrema 'basel nanubix'. s obecneuenus noanepxku pazanunsix bJI/CYB/] noncucrema BblnosiHeHA
MOAYJIBHOM.

B pomm mMomynbHBIX 00BEKTOB, coeprkammxcs B noacucteme, Beictynaer tun bJI/CYB/I, T.e. Mmomynb
nojcuctembl «basbl TaHHBIXY», MPAKTUUECKH, COJACPKUT PEaATH3aLMI0 JOCTyIa K onpeaenéHuomy tumy bJI.
Hampumep momymu: DBF, MySQL, SQLite.

Oo6wekt tuna bJI/CYB/I, B cBOIO ouepeb, CONEPIKUT CIIUCOK 00BEKTOB OTNENbHBIX b/l manHOTO THHA. 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 ogHoro Tuna bJl Ha apyroi, M Kak cleacTBue
ONTUMaIbHO To0upaTh TN bJl mox koHkpeTHyI0 00macth mpuMmeHeHust cuctembl OpenSCADA. Tlepenoc
uHpopmanuu ¢ ogHoi B/ B Apyryro MoxeT ObITh BBINOJIHEH ABYMsI criocobamu. I1epBblil — 3TO n3MeHeHne
aapeca paboueil BJ[ m coxpaHeHume Bcell cucTeMbl Ha He€, BTOPOM — 3TO MpsSMOE KOIMHPOBAHUE
unpopmauuu mexay bJl. Kpome konmupoBanus nojjaepkuBaeTcs U (YHKLUUS NPSAMOTO PeJaKTUPOBAHUS
coaepxumoro tabnui bJI.

Jnsg  opraHuzanuu  IEHTPAJM30BAHHOTO JIOCTYIa paclpeleNiéHHOM cucTteMbl K eauHoul bJ[
npeaycMaTpuBaroTcs aBa crocoba. IlepBoiii aTo mcnonb3oBanue cereBoix CYBJl, mampumep MySQL.
BTtopoii crmoco6 3To mcnoap30BaHUe TpaHCopTHOro Tuma b/l Ha JOKanmbHBIX CHUCTEMax, IJIS JOCTyma K
onHoil neHtpanbHoil B/l (ITnanupyercs.). @ynkuueit TpancnoptHoi b/l sBisieTcsa nepecbuika 3alpocoB K
b/l na ynanéunyo OpenSCADA cuctemy.

JlaHHBIE MOTYT XpaHHMTBLCS, TaKkKe, B KOH(pUIrypalmoHHOM (aiine cuctembl. PeannzoBaH MexaHM3M
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 CHUCTEMbI, [0 YMOJYaHUIO, Hampumep npu crapre 0e3 bJl, MoxHO onuceiBaTh B
KoHurypauuoHHoMm daitie. B nanpHeiieM, 3T gaHHble MoryT nepeomnpeaensatecs B BJI. Kpome storo,
JUIs CIlydyaeB HEBO3MOXHOCTHM 3amycka Kakoi imb6o BJl BooOumie, MOXHO 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, mianupyercs peanuszanus gyonupoanust b/l myTéM cBs3bIBaHUS 3aperuCTPUPOBAHHBIX
BJI. DTOT MexaHW3M MO3BOJUT 3HAYUTEIHHO MOBBICUTH HANEXKHOCTH cucTeMbl OpenSCADA B uemom
nyTéM pe3epBUPOBAHUS MeXaHU3Ma XpaHeHus AaHHbIX. (ILnanupyercs.)

1.5. ApxuBsl. Iloacucrema 'ApxuBbi'.

Jlrobass SCADA cucrema mpeaocTaBiseT BO3MOXHOCTb AapXUBHUPOBAHMS COOpaHHBIX [aHHBIX, T.C.
(dbopMHpOBaHNE UCTOPUU U3MEHEHUS (AMHAMUKH) MPOLIECCOB. APXUBBI, YCIIOBHO, MOXHO pa3/esIuTh Ha JBa
THUIA: apXUBBI COOOLIEHUN U apXUBbI 3HAYCHU.

OCOOCHHOCTBIO apXHWBOB COOOIEHHH SIBISIETCS TO, YTO APXUBHPYIOTCS, TAK HA3bIBAEMBIE, COOBITHSL.
XapakTepHbIM MIPU3HAKOM COOBITHUS SIBIISICTCS] BpEMsI BOSHUKHOBEHUS 3TOTO COOBITHS. APXHBBI COOOIIECHHH,
0OBIYHO, UCTIONB3YIOTCS JUIsl ApXUBUPOBAHUS COOOIIECHUI B CHCTEME, T.€. BEJCHHE JIOTOB M MPOTOKOJIOB. B
3aBUCHMOCTH OT HCTOYHHKA, COOOIIEHHWS MOTYT KIacCH(HUINPOBATHECS 110 PA3NIUYHBIM KPUTEPHSIM.
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, BBUIY HENPEPHIBHOCTH caMOil Mpupojsl npouecca. Kpome 3Toro, npakTudecky,
MBI MOKEM TOJIy4aTh 3HAUYCHHS C MEPUOJIOM OrpaHMYEHHBIM CaMHMHM MCTOYHHMKAMU JaHHBIX. Hampumep,
JOBOJIBHO KQUC€CTBCHHBIC UICTOYHHUKHU NaHHBIX, B HpOMbIH_UIeHHOCTI/I, pe;uco ITIO3BOJIAKOT HOJIyT-IaTL JAHHBIC 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
noncuctema 'ApxuBbl'. [loacuctema 'ApXuBbl' MO3BOJSET BECTH KaK apXWUBBI COOOIIEHUM, TaK U apXUBBI
3HaueHuil. [loxcucrema 'ApxuBbl' sBiS€TCS MOIYJAbHOW. MOIYiIbHBIM OOBEKTOM, COAEpXKAIIUMCA B
nojcucreMe 'ApxuBbl', BBICTYMAaeT THUIl apXuBaTopa. TuIl apxuBaropa ONpeaeisieT CIoco0 XpaHEHUs
JMaHHBIX, T.e. xpanunumie (¢ainoBas cuctema, CYBJl, cets u T1.1.). Kaxaplii MOIynb MOJICHUCTEMBI
'ApXuBbI' MOXKET pealM30BbIBATh KAaK apXUBUPOBAHHWE COOOLIEHHWM, TaK M apXUBHPOBAHHWE 3HAUYECHUU.
[Toncucrema 'ApXuBBI' MOXKET COJEPKATh MHOXKECTBO apXMBOB, OOCITYKUBAEMbIX Pa3IUUYHBIMU MOAYIISMU
MOJICUCTEMBI.

Coobmenne B cucteme OpenSCADA xapakrepusyercs: JaTod, YpOBHEM Ba)KHOCTH, KAaTeTOpHEH u
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
CIHeLMAIN3UPOBAHHBIE apXUBATOPHI JJIs apxuBa cooOlieHuil. Hampumep apxuBaTopbl cOOOLIEHUNH 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 obpabarbiBaeMblii apxuBaropamMu. OCHOBHBIM MapaMETPOM apXHMBa 3HAYCHUS SIBIISCTCS
UCTOYHUK JaHHBIX. B pojaM HCTOYHMKA MAaHHBIX MOTYT BBICTYNAaTh aTpUOYTHI MApaMETPOB CHCTEMBI
OpenSCADA, a Takke Jpyrue BHEIIHHME MCTOYHMKM JAHHBIX (IACCUBHBIA pexum). pyrumu
HMCTOYHMKAMHU JIaHHBIX MOTYT OBITh: ceTeBble apxuBaTopbl ynan€éHHbix 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
JUIS HETOCPEIICTBEHHOTO XpaHECHWs OOJBIIMX MAaCCHBOB 3HAYECHWUH B apXuBaxX 3HAYCHHU, Mepen
HETIOCPEICTBEHHBIM «COpocOM» Ha (M3MUYECKUE HOCUTEIH, TaK | I MAHUIYJISALIUN ¢ KaJpaMy 3HAYCHUH,
T.€. B QYHKIMSIX ITOKAIPOBOTO 3aIlpoca 3HAYCHUH U X IMOMeEIIeHUs B Oydepa apXuBOB.

Jns opraHu3anyvy BBIICIICHHBIX apXWBAaTOPOB, B PACHpPENCIIEHHBIX CHUCTEMAax 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.

Onucanue nporpammbl OpenSCADA 23



1.6. Kommynuxamun. IToacucrems! '"Tpancnoprst' u 'TpaHcnopTHbIE NPOTOKOJBI'.

[Tockoneky cucrtema OpenSCADA 3akmanpiBaeTcsi Kak BBICOKO-MacliTaOMpyemas CHCTeMa TO
MOJIIEP)KKa KOMMYHUKAIIMKA JOJKHA OBITh JOCTaTOYHO THOKOW. [[isi yOBIETBOPEHHSI BBHICOKOW CTETICHU
rubkoctn kommyHukanuu B cuctemMe OpenSCADA peanuzoBanHbl B mojacuctemax 'TpaHcmopTel' U
"TpaHcnOpTHBIE POTOKOJIBI', KOTOPBIE SIBISIFOTCS MOAYJIbHBIMHU.

[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. Hanpumep 310 MOryT OBITH:

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

IToncucrema '"TpaHcnopThl' BKIIOYAET MOAAEPHKKY BXOJAIIMX M UCXOASAIIMX TPAHCIOPTOB. Bxonmsmuit
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
COJCPKHUT KOHPUrypalnuioo yran€HHoro cepsepa. Moaynb mnojacucteMsl 'TpaHcHoOpTel' peanu3yer
MOJJIEPKKY KaK BXOJSIIETO, TaK U UCXOIALIEr0 TPAHCIIOPTOB.

[Toncucrema "TpaHCrIOPTHBIE MPOTOKOJIBI' MPEAHA3HAYEHA ISl CTPYKTYPH3alMU JAaHHBIX MOJYYEHHBIX
or mnoacuctembl 'Tpancnoptel. Ilo cytu, mnonacucremMa 'TpaHCHOpPTHBIE MPOTOKOJBI'  SIBISETCA
IPOJOHKEHUEM MoIcUCTEMBI 'TpaHCTIOPTHI' M BBIMOJIHAET (PYHKIUHU MPOBEPKU CTPYKTYPBI U LEIOCTHOCTU
MOJTyYEHHBIX JaHHBIX. Tak, As yka3zaHUs MPOTOKOJa, B CBSI3KE C KOTOPBIM JOJDKEH paboTaTh TPaHCIOPT,
NPEIYCMOTPEHO CHeNHaTbHOe KOHPHUTypamMoHHOE IMojie. MOIYIbHBIM OOBEKTOM, COJEpKAIIUMCS B
noncucteme 'Ilporokonsl' sBisieTcs cam HpoTokojd. Hampumep, TpaHCHOPTHBIMU NPOTOKOJIAMU MOTYT
OBITh:

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

[TonHyI0 IEToYKyY CBSI3U MOXKHO 3aIHCaTh CIEAYIOIINM 00pa3oM:
« cooO1ieHue nepenaércs B TPaHCIOPT;
+ TpaHCIOPT MepeAaéT COOOIIEHHEe, CBA3AaHHOMY C HHUM, NPOTOKONY IyTEM CO3/[aHUS HOBOTO
00BEKTa MPOTOKOJIA;
+ IIPOTOKOJ IIPOBEPSAET LEITOCTHOCTh JaHHBIX;
+ €CJIM MPUIUIM BCE JAHHBIE TO COOOIIUTH TPAHCIOPTY O MPEKPALEHUH OXKUIAHUS JAaHHBIX U
nepeaaTb eMy OTBET MHAa4Ye COOOLIUTh, YTO HY>KHO OKUAATH CIlE;
*  TPaAHCIIOPT, MOJIYYUB TOATBEP)KICHHE OTCHIIAET OTBET M YIAISIET OOBEKT MPOTOKOJIA;
+ €CIIM TIOATBEPKIACHUS HET TO TPAHCHOPT IPOJODKACT OKUAAHME JAHHBIX, M B Cllydae MX
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
crnocod oOMeHa JaHHBIMM HE 3aTparuBasi caMMX oOMeHHuBaroumxcs cucreMm. Hanpumep, 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 noab3oBares. [loacucrema 'Uurepdeiichl nosb3oBareis'.

SCADA-cuctemsbl, Kak Kjiacc, MpeanojararoT Hamuue uHaTepdeiicoB monwsizoBarenss. B OpenSCADA,
JUIS TIPEIOCTaBICHUS TOJIb30BATENbCKUX HHTEep(eiicoB, nmpenycMoTpeHa nojcucrema 'Tlonb3oBaTenbckue
untepdetricel'. Ilon monb3oBatensckum uHTEpdeiicom cuctembl OpenSCADA mnoHumaeTcss He TOJIBKO
cpela BU3yaJHM3allMM, ¢ KOTOPOM JOJDKEH padoTaTh KOHEYHBIM I0Jb30BaTelb, HO W BCE, YTO HMEET
OTHOIIIEHHE K I10JIb30BATENIO0, HAIPUMED:

* Cpelbl BU3yaIu3alluu;
«  KOH(HUTYpaTOpHI;
* CUTHAJHM3aTOpHI.

[Toncucrema 'Tlonb3oBatenbckue uHTEpdENCH' sABIseTCS MOIYIbHON. MOIyabHBIM  OOBEKTOM
MOJICUCTEMBI BBICTYIIAeT, COOCTBEHHO, KOHKPETHBIN uHTEep(elic nonb3oparens. MoyabHOCTh OJCUCTEMbI
NO3BOJISIET CO3/1aBaTh pa3iuyHble MHTep(eicsl nosib3oBareneil Ha pasnuuHblx GUI/TUI 6ubnuorexax u
UCIIOJIb30BaTh HanboJiee ONTHUMAJIbHOE M3 PELICHUM B KOHKPETHO B3SITOM Cllydae, HampuMep, JUIs Cpel
UCIIOJIHEHUS] IPOTrPAMMUPYEMbIX JIOTUYECKUX KOHTPOJIIEPOB MOXKHO HCIIOJIB30BaTh KOH(UIYpaTopsl U
BU3yanu3aTopsl Ha ocHoBe Web-texnonoruii (WebCfg, WebUI), a B ciyuyae cranmmoHapHBIX paboumx
CTaHIMM MCMONb30BaTh Te-)K€ KOH(MUTYpaTOpbl M BU3yalM3aToOpbl, HO Ha ocHoBe OuOmmorexk Tuma QT,
GTK.

1.8. bezonacHocTth cucrembl. [loacucrema 'be3onacHocrn'.

Cucrema OpenSCADA siBisieTcst pa3BETBIEHHON CUCTEMOM, KOTOpasi COCTOUT U3 JECATKA MOACUCTEM U
MOXET BKJIKOYaTh MHOXECTBO Moayneil. ClenoBareiabHO, MPEAOCTABIEHHE BCEM HEOIPAHUYEHHOTO
JI0CTyla K 3TUM pecypcaMm sBIIETCs 10 KpailiHel Mepe HeOesomacHbIM. Iloatomy, uist pasrpaHuueHus
noctymna B cucreMe OpenSCADA, npenycmorpena noacucrema 'bezonacHoctu'. OCHOBHBIMH (PYHKITUSIMHU
nojcuctemsl 'be3onacHocTy' ABIAETCS:

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

1.9. Ynpasiaenune 6udauorexamu moayJieid u moayasimu. Iloacucrema '"Ynpasienune
MOAYJIIMHU'.

Cuctema OpenSCADA mnocTpoeHa MO MOJYJIbHOMY MPHUHIMITY, YTO MOAPA3yMEBACT HaIUYUE
MHOXECTBa MOJYJIeH, KOTOPBIMH HEOOXOJUMO yNpaBiATh. JJis BBINOJIHEHUS (DYHKIMM YHOpaBICHUS
moayisamu cuctemsl OpenSCADA npenycmoTpeHa nojacucreMa 'YnpasineHue Moayinsmu'. Bce Moaynu, Ha
HACTOSIIIMI MOMEHT, MOCTaBIIAIOTCS B CUCTEMY IIOCPEACTBOM pas3feisieMbIX OHOIMOTEK(KOHTEHHEPOB).
Kaxx 111 KOHTENHEP MOKET COEPKATh MHOKECTBO MOJYJIEH Pa3IMYHOrO THUIIA.

HOI[CI/ICTCMB. 'praBHeHI/Ie MO,HYJ'IHMI/I' p€ain3yCeT KOHTPOJb 3a COCTOSAHUCM KOHTeﬁHepOB 1 IIO3BOJIACT
BBIIIOJIHATD IrOpssvdce I[O6aBJICHI/Ie, YAAJIICHUE U OOHOBJICHHUE KOHTeﬁHepOB " COACPKAIUXCA B HUX MOI[yJ]CfI.

1.10. HenpenycmoTrpennbie Bo3MoxkHOcTH. [Toacucrema 'Cnenuasibabie’.

Pazymeercs, mnpeaycMOTpeTh BCeX BO3MOXHBIX (YHKUMNH HEBO3MOXKHO, IO3TOMY B CHCTEME
OpenSCADA npenycmotrpena mnoxacucrema 'Cnenumanshbie’. Iloacucrema 'CreuuanbHble'  siBAsieTCS
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.

1.11. TToan3oBaTeanckue pyHkuuu. QO0beKTHAS MOJIe]Ib U Cpeia MPOrpaMMUPOBaAHNS
CUCTEMBI.

Jlrobass coBpemennas SCADA cucremMa [0/DKHa COJEp’KaTh MEXAHU3Mbl IPEIOCTABIISIONINE
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BO3MOXXHOCTb ~ IIPOrPaMMHUpPOBaTh  Ha  IIOJIB30BATEIBCKOM  YpPOBHE, T.6.  COIEp)KaTb  cpeny
nporpammupoBanus. Cucrema OpenSCADA  coxepxkut Takyro cpexy. C  nomompro — cpefsl
nporpammupoBanus cucteMbl OpenSCADA MOXHO peann30BhIBaTh:

+ ANropUTMBI YIPaBJIECHUS TEXHOJIOTHUECKUMU IIPOLIECCAMM.

- KpymnHble pauHaMpu4yeckue MOJEIM pPealbHOIO0 BpPEMEHU TEXHOJIOIMUYECKUX, XHUMUYECKUX,

(Gu3nYecKuX U APYrux NpoLeccoB.

+ AjanTuBHbBIE MEXAHU3MBI YIIPABJICHUS 110 MOJEIISM.

- Ilonp3oBarenbCckue NPOLEAYPHl  YINPAaBJIEHUS BHYTPEHHUMHM (DYHKIUSAMHM  CHUCTEMBI, €€

MOJICUCTEMAMH ¥ MOAYJISIMHU.

- T'ubkoe (opmupoBaHUs CTPYKTyp HapaMeTpOB Ha YpOBHE IOJIb30BATENs, C LIEJbIO CO3/IaHUs

IIapaMeTPOB HECTAHAAPTHON CTPYKTYPHI U 3aIIOTHEHUS €€ M0 aJTOPUTMY M0JIb30BaATENS.

- BcnomoratenbHble BHIYHCIEHUS.

Cpena mporpammupoBanus cucreMbl OpenSCADA mpexacraBisieT co00W  KOMIUIEKC CPEJICTB
OpPraHU3YIOIIUX BBIYMCIUTEILHOE OKPYKEHHUE MOJIb30BaTeNsl. B cocTaB KOMILIEKca CpeACTB BXOJAT:
+ o0bexTHas Mozaenb cucteMbl OpenSCADA;
+  MOJyiH OMOIHOTEK (PYHKLUH;
*  BBIYUCIIUTENIbHBIE KOHTPOJUIEPHI ToacucTeMbl «COOp MaHHBIX» U APYTHUE BHIYUCITUTEIIN.

Moaynmu OuOIMOTeK (GYHKIUH NPEAOCTABISIOT MHOXKECTBO (DYHKIIUI ONpeeIEHHON HalpaBICHHOCTH,
pacIIMpSIONINX O0OBEKTHYIO MOJAETh CUCTEMBbI. BHOIMOTEKH MOTYT peaqn30BaThCsi Kak HAaOOpoM (PyHKITHiA
(UKCUPOBAHHOTO THIIA, TaK U (PYHKITUAMHU JOMYCKAIOMUMUA CBOOOHYIO MOIU(DHUKAITUIO U TOTIOJTHEHHE.

bubnuorexkn ¢yHKuMH (UKCUPOBAHHOTO THUIIA MOTYT TPEIOCTABIATHCA CTaHIAPTHBIMH MOIYIISIMU
CUCTEMbI, OPTraHUYHO JOMNOJHASA OOBEKTHYI0 Mozesb. DYHKIUN Takux OUONIHOTEK OyIyT NpEeICTaBIIATH
coboif wuHTepdelic AocTyma K cpelcTBaM MOIY/dIs Ha YpoBHe moinb3oBarens. Hampumep, «Cpena
BU3YaJIbHOT'O IMIPEJICTaBICHUS [aHHBIX» MOXKET NPEJOCTaBIATh (QYHKIUM I BBIJAYM Pa3IMYHBIX
coobuieHnil. Mcnonb3ys 3TH (QyHKIMH [OJb30BaTENb MOXKET PEATU30BbIBATh MHTEPAKTHUBHBIC alTOPUTMBI
B3aUMOJICUCTBUSA C CUCTEMOM.

bubnuorexkn ¢yHKIUA CcBOOOAHOTO THMA TMPEAOCTABISIIOT CpeAy HAMUCAHHs TMOJIb30BaTEbCKUX
(GyHKUMH Ha OJHOM M3 S3bIKOB MporpaMmupoBaHus. B pamkax moayns OuOaMOTeK (GYHKUMH MOTYT
IIPEIOCTABIIATECS MEXaHU3Mbl CcO3JaHus Oubnnorek QyHkumid. Tak, MOXHO co3laBaTh OUONIMOTEKH
anmapaTroB TEXHOJIOIMYECKMX IIPOLIECCOB, a B IOCIEACTBUU HCIOJIB30BaTh MX IYTEM CBSA3bIBAHMUS.
Paznuunble Momynu OuOnmorek (GYHKIMH MOTYT MPEJOCTaBIATh PpEAM3alUN  PAa3IUYHbIX S3BIKOB
POTrPaMMHUPOBAHMSL.

Ha ocHoBe (I)YHKHHﬁ, MpEaoOCTaBIACMBIX 00BEKTHOU MOZCIIbIO, CTPOATCA  BBIYHUCIUTCIBHBIC
KOHTPOJUICPHI. BrrancanrenbabIe KOHTPOJUICPBI BBITIOJHAOT CBA3BIBAHUC q)YHKHI/IfI C IapamMeTpaMu
CHUCTEMbI 1 MCXaHN3MOM BBIYMCICHUA.
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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 MPOTOKOJIUPOBAHUS B OTHOUICHUH Y3KOW KaTErOpHUU COOOIIeHMH curHanuzanuy. PaGouee mecto
omepartopa: mpeacTaBisier coboil mocrosHHO ¢yHkunonupytomee GUI(Grafical User Interface)
NPWIOKECHNE BBIOJHEHHOE B OJHOMOHHUTOPHOM, MHOTOMOHHTOPHOM WJIM TAHEITBHOM pEXHUME 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: npeacrasiser coboit GUI npunokenue ncnonb3yemoe Al KOHGUTYparuu
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
(pactipenenenre GyHKIMNA MEKTY CTAHIIMSIMHU, 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 JTOKYMEHTAIUH.

PaGouee MecTO TeXHOJIOTa: MOJHOCTBIO BKIIIOYAET B ce0sl PyHKIMU pabodyero MecTa oneparopa IJIC
MOJIENIb TEXHOJIOTUYECKOTo mporecca (0e3 HEemoCpeCTBEHHON CBS3M C TEXHOJOTHYECKHUM IIPOLIECCOM).
PaGouee MecTO TeXHOJIOra-MPOrpaMMHCTA: IOJHOCTBIO BKIIKOYAaeT B ceOs (QyHKUuM pabouyero Mecra
TEXHOJIOTa IUTI0C MHCTPYMEHTAPUH ISl CO3/1aHUsI MOJIEIEH TEXHOJIOTUUYECKHUX ITPOLIECCOB.
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3. CniocoOb1 KOHGUTYPHMPOBAHMS U UCIIOJIHb30BAHUS CHCTEMbI
OpenSCADA.

3.1. IIpocToe cepBepHOE MOAKIIOYEHHE.

B npocreiimem ciyyae cuctemy OpenSCADA MOXHO CKOH(UI'YpUPOBaTh B CEPBEPHOM pexHUMe (puC.
3) nns cOopa W apXMBHPOBAaHWS MAHHBIX. JlaHHas KOH(HTrypamus IMO3BOJSET BBITOIHATH CIIEAYIOIINE
byHKIHAH:

*  OIPOC KOHTPOJLIEPOB;

 apXMBHMPOBAHUE 3HAYCHUN MApPaMETPOB;
+ 00cCiIy)KMBaHUE KIIMEHTCKUX 3allpOCOB HA MOJIYYEHUE PAa3IMUHBIX IaHHBIX CEPBEPa;
- mpenocrapieHue koHpurypauuonnoro WEB-unrtepdeiica;
« ynanénHas koH¢urypamus u3 cuctembl OpenSCADA mnocpenctBom QT-untepdeiica uau
JpyToro JOKaJIbHOTO HHTEpdetica.
+ BTOPHYHOE PEryJIHpOBaHUE (PETyIMPOBAHUE B BBIUYMCIUTEIbHBIX KOHTPOJIIEPAX);
« MOJEIMPYIOIIME, KOPPEKTUPYIOIIME U JOMOJHSIOIIME BBIUMCIEHUS B BBIYMCIUTEIBHBIX
KOHTPOJUIEPAX.

OpenSCADA: Cepeep chopa v apXMBEHpOBaHHWA
WebCfg
[ HTTP ISeHSystem]
[CIFIBfDGkGaEISDLr!eIFSArmI Sockets

n .o

Puc. 3. IIpocToe cepBepHOE MOAKIIOYEHHE.
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3.2. JlyGimpoBaHHOe cepBepHOE MOAKIIOUEHHE.

Jnsg  moBblllIeHWsT HAaAEKHOCTH W npousBoauTenbHOCTH cuctemMa OpenSCADA — nmomyckaer
MHOKECTBEHHOE pe3epBUpoBaHue (puc. 4), Mpu KOTOPOM KOHTPOJIEPHI OJJHOTO HK3EMIUISIPA OTPAXKAIOTCS B
npyrom. Ilpu wucmonp3oBaHWKM TMOAOOHON KOHGUTYpallMd BO3MOXKHO pAaCTpeeieHHe Harpy3Kd
OMPOCa/BBIYUCIICHUS HA PA3UYHBIX cTaHIUAX. [laHHAss KOH(UTypaIus TO3BOJISET BBIMONIHATD (DYHKINU:

*+  OIPOC KOHTPOJUIEPOB;

+ apXMBUPOBAHME 3HAYCHUI NTapaMETPOB;

+ o0CIy)XMBaHUE KIMEHTCKHUX 3alPOCOB Ha IMOJYYCHHUE PA3IMYHBIX JAHHBIX CEPBEPA;

+  pe3epBUPOBAHME MTAPAMETPOB;

+  pe3epBUPOBAHUE APXHUBOB;

+ pacmpenesieHre Harpy3Ku Oompoca Mo cepBepaM;

+ mpenocTaBieHue KoHpurypanronHoro WEB unrepdeiica;

+ BTOPUYHOE PETYIHPOBAHME (PETYIUPOBAHUE B BEIUUCIUTEIBHBIX KOHTPOJIJIEPAX);
MOJIETUPYIOIIUE, KOPPEKTUPYIOIIUE U JTOTIOJIHSIOIINE BEIYMCIICHUS B BBIYUCIUTEILHBIX KOHTPOJUIEpAX C

BO3MOKHOCTBIO Paclpe/Ie/ICH s HArPY3KHU 110 CepBEpaM.

!

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

OpenSCADA: Ceprep chopa n apXMBEMpPOBaHUA
[:W’ebCfgITransp t:n‘er]

LogicLev [ HTTP _ISeHSystemJ

[ LogicLev | ( HTTP ISeHSystem]

[CIFIB!DGRCBEISDUEIFSMG?II Sockets

[C:FIBmckcm:Isaure[Fsmm[ Sockets

[ & I[ml EPC

[ & I[ml EPC

Siemens
S7-400

Puc. 4. JlybnupoBaHHOE cepBepHOE MOIKIIOUEHHE.

3.3. JlyGimpoBaHHOe cepBepHOe NMOAKII0UEHHE HA OJIHOM cepBepe.

YacTtHeIM cilydaeM TyOJIMpPOBAHHOTO COCAUHCHHS SBJISCTCS JTyOJUPOBAHHOE COCIUHCHHE B paMKax
OZIHOTO cepBepa (puc. 5), T. € 3alyCK HECKOJIbKHX CTAHIMKA Ha OJHON MalllMHE C TMepeKpelIMBaHUEM
napameTpoB. Llenpro maHHONW KOH(PUTYpaluy SBISETCS MOBBIMICHHE HAAEKHOCTH U OTKAa30yCTOWYHBOCTH
cuctemsbl myTéM pesepupoBanus [10.

OpenSCADA: Cepeep cbopa W apXHMEWMpPOBaHHA OpenSCADA: Cepeep cGopa W apXHEHMPOBaHHWA

[WbbﬂfgITranspwter] [WEbCfgITmnspDrter]

LogicLev ( HTTP ]SeifSystem]|( LogicLev | [ HTTP |SelfSystem]

[ CIF [BlockCalc| SQLite | FSArch | Sockets ] CIFIBfDGHCﬂJGISDLrteIFSArmI Sockets |
| | i

¥ ¥ P c

(o) sl "
S7-400

Puc. 5. JlyonupoBaHHOE cepBepHOE MOIKIIFOUEHUE Ha OJTHOM CepBepe.
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3.4. Knuenrckuii goctyn nocpeacrsom Web-unrepdeiica. MecTo pykoBoauTes.

Jlns BU3yanu3anuu JaHHBIX COAEPKAIIMXCS HAa CEPBEPE, XOPOLIMM PEIICHUEM SIBJIIETCS UCIOJIb30BAaHUE
nonb3oBarenbckoro WEB-unaTepdeiica (puc. 6). JlaHHOE pelnieHue mo3BosieT UCTIOIh30BaTh CTAaHAAPTHBIN
WEB-06pay3ep y kiiueHTa 1 CJIeI0BaTeNbHO SBISETCA HanOoyiee TMOKUM, MOCKOJIBKY HE TMIPUBS3aHO K OJTHON
wiatpopme, T.€. SBIAETCS MHOToOmIaTGopMeHHbIM. OJHAKO 3TO pEILIEHHE HUMEET CYLIECTBEHHbIE
HEJOCTaTKU — 3TO HEBBICOKAs IMPOMU3BOAUTENBHOCTh M HAAEKHOCTb. B CBSI3M € 3TUM pEKOMEHIyeTcs
WCIIOJIB30BaTh JAHHBIA METOJ I BHU3yalu3allMM HEKPUTHYHBIX JAHHBIX WIM JaHHBIX HMMEIOIINX
pE3epBHBIN  BBICOKOHAIEKHBIM crmoco0 Busyanu3anuu. Hampumep, XopommM pemeHueM OyaeT
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;

+ BH3yaJM3alys JaHHBIX B JOCTYITHOM JJIi HOHUMaHUs BUJIE;
+ (opmupoBaHHE POTOKOJIOB, OTYETOB;

+  MaHUMOYJSLUA TapaMeTpaMu JOMYCKAIOIIUMU U3MEHEHHE.

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. 6. Knuenrckuit noctyn nocpencrtsom Web-unrtepgeiica. Mecto pykoBOIUTEIS.

3.5. ABTOMaTu3upoBaHHoe padoyee MecTO (MeCTO pyKoBoAuTe/Isi/onepaTopa).

Jis BH3yallM3alii KPUTUYECKHX JaHHBIX, a TaKKe B Clydae €ciM TpeOyeTcss BBICOKOE KayeCTBO M
IIPOM3BOJUTENBHOCTh, MOKHO MCIIOJIb30BaTh BH3yalnu3aluioo Ha ocHoBe cucreMbl OpenSCADA
ckoH(urypupoBannoir ¢ GUI momynem (puc. 7). JlaHHas KoHGUTYypalus IO3BOJIAET BBIOTHATh
cnenyroomue QyHKINU:

+ OIPOC cepBepa Ha MpeMeT OOHOBIICHHS TEKYIINX 3HAUYCHUI,

+  BU3yaJU3allysl ONPOIICHHBIX JAHHBIX B JIOCTYITHOM JUISi TOHUMaHHUS BUJIC,
- (opMHpOBaHKE POTOKOJIOB U OTYETOB;

+  MaHMITYJISIUS TApaMeTPaMu JONMYCKAIONIMMA U3MEHCHUSI.

OpenSCADA: Cepeep cGopa W
ApXHBHPOBAHKA
Logicl ev SeHSysfem|
Vision

CIF BfDmCatISDUFeIFSArmI Sockets ||| openscapa:
APM [Transp DﬁerIvm En grne]
[ Selfsystem ]
[ a1 IIWIEPC (BlockcCalc|saLite] Sockets ]
RA '
=
S7-400 ~ | /

Puc. 7. ABTromMaTtu3zupoBaHHOE pabodee MecTo (MECTO pyKOBOIUTEIS/0epaTopa)
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3.6. APM c cepsepoM cOopa U apXHMBHPOBAHUS HA OJHOI MalMHe (MeCTO onepaTopa,
MoOJeb ...).

[TonmHopyHKIMOHANbHAS KIMEHT-CepBEepHasl KoHUrypaluss Ha oOfHOW MammHe (puc. 8) MoXer
WCIIOJIb30BAThCS AJI NMOBBILIEHUS] HAJEKHOCTH CHCTEMBI B LIEJIOM IyTEM 3allycKa KJIMEHTa M CepBEpa B
pasHbIX Mpolieccax. JlaHHas KoH(uUrypamus mo3BoJiseT, 0e3 MOCIEACTBUM AJisi 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. 8. APM c cepBepoM cbopa U apXMBUPOBAHMSI HAa OJIHOM MaluHe (MECTO oneparopa, MOJENb ...)
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3.7. IIpocTeiiniee cMemaHHOE NOAKII0YeHHe (MOoe/Ib, JeMOHCTpaLus,
KoH(uryparop ...).

CwMmelaHHOE TIOJIKJIFOYEHHE COBMeIaeT (PYyHKIMK cepBepa M KiueHTa (puc. 9). MOXKeT HCIOIb30BaThCs
JUTSL TECTOBBIX, JEMOHCTPAIMOHHBIX (DYHKIUH, a TaKkKe AJIs MPEAOCTABICHUS MOJENeH TeXHOJIOTHYEeCKHIX
MIPOLIECCOB KakK eAMHOE 1iesioe. B 3ToM pekrMe MOTyT BBIMIOJIHATHCS Cleyrolne QyHKINu:

+  OIIPOC KOHTPOJLIEPOB;

+ 00CITyXMBaHUE KIMCHTCKHUX 3alPOCOB;

+  BU3yaJIM3allUs;

 BbIJAay4a YIPAaBJISIOLINX BO3ACHCTBUM;

+ TeHepalus MPOTOKOJIOB U OTYETOB;

+  BTOPUYHOE PETYIUPOBAHUE;

+  MOJCIHPYIOUINE, KOPPEKTUPYIONIME ¢ JOMOJHSIOMINE BBIYMCICHUS B BBIYMCIUTEIBHBIX
KOHTpOJLIEpax;

« cOOp W BU3yamu3amus TEKylled WHQOpMAIMK O TEPCOHAITBHOM KOMIIBIOTEPE, CepBepe,
MOJEIH ...;

+  KoHbwurypamus 0a3 JaHHBIX, TOJKIFOUECHUHN U JIp.

r !
i"-

OpenSCADA: Mﬁqer.'lh Tex. npouecca
BlockCalc Vision
[JavaLikeCalc[ SQLite | FSArch [Sockets QTCfg| VCAEngine )
_ ¥ - _‘+_ ) I
_6a | [Amus PC

Puc. 9. IlpocTeiiniee cmemaHHOe MOAKIIOYEHHE (MOAENb, IEMOHCTpaLus, KOHGUryparop ...)
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3.8. YcroiiuuBas, pacnpenenénnas kongurypamus.

JannHast KoHQUTrypauus sBIsIeTCS OJHUM U3 BApUAHTOB YCTOWYMBOro/HaAEKHOTO coequHenus (puc. 10).
Y CTOWYUBOCTD TOCTUTACTCS MMyTEM pactpeeneHus pyHKIui mo:

+ cepBepaM ompoca;

§

—h A

!
)

+ LEHTPaJbHOMY CEPBEPY apXUBHPOBAHUS M 00CTYKUBAaHUS KIIMEHTCKUX 3aIPOCOB;
[Transpoﬁe-IVGAEngme
[ SefSystem
M Cems -
. . 0 penSCADA: UentpansHblil cepBeep
OpenSCADA: Onpoc 1 OpenSCADA: Onpoc 2 apXHEMPOBAHMA M 0BCNYKMBAHNA
(CF[mMySQL] SGA )|[DamondBoard(MySaL] SGA ||  |[Transporter[VCAEngine|WebCig)
i ¥ ( Seifsysem | HTTP)
I T =

« kiueHtam: APMe1 1 WEB-KIHEHTBI.
OpenSCADA: APM Visio Weh bpyzep
[ MySQL 1 Sockets
SelfSystem SelfSystem KNMEHTCKUX 3anNpocoB
SGA Sockets FSArch MySQL
. Jrhenfiysay

- I

- Apus

Diamond

Slemens

S7-400 ATH400-128

Puc. 10. YcroiiuuBas, pacnpenenéHHast KOHUrypamus

CepBep ompoca, koHpurypupyercss Ha ocHoBe cucteMbl OpenSCADA wu mpeactaBisieT coOoil 3amauy
(rpynny 3azad) 3aHUMAIOIIMXCS ONPOCOM KOHTposiepa (TpymIbl KOHTPOJIJIEPOB OJHOTO THIIA).
[TosryueHHble 3HAUEHUS IOCTYIIHBI LICHTPAJILHOMY CEpBEPY uepes3 JII000H TpaHCHOPT, MOJEPKKa KOTOPOTO
no6apiiseTcss MyTEM MOAKIIOYEHHUS COOTBETCTBYIOIIETO MOAYJS TpaHcmopTa. [y CHMXKEHHMsI 4acTOThI
ommpoca W BEIMYHMHBI CETEBOro Tpaduka, cepBep Ompoca MOXKET OCHAMIATHCS HEOONBIIMM apXHBOM
3HaueHnid. KoHdurypamus cepsepa ornpoca XpaHUTCS B OAHOU U3 TOCTYMHBIX B/I.

[{eHTpanbpHBINA CepBEep apXUBHPOBAHUS U OOCITY)KMBAHHS KIMEHTCKUX 3alPOCOB BBIMOIHSIET (YHKITHIO
[EHTPAIM30BAaHHOTO cOOpa M 00pabOTKM IMapaMeTpOB CEPBEPOB ompoca M WX 3HadeHWi. Jloctym k
cepBepaM  ompoca  BBINOJHSAETCS  MOCPeNCTBOM  oaHoro w3 jgoctynHbeix B OpenSCADA
TPaHCTIOPTOB+TIPOTOKOJIOB (Ha mpumepe 3to SGA). Jlnst mpenocTaBieHus: €IMHOTO HHTepdeiica mocTymna K
napaMeTrpaM U KOHTpOJUIepaM HCIOIb3yeTcs MOAYNb Transporter, KOTOPBIM OTpakaeT AaHHBIE CEPBEPOB
Ompoca Ha CTPYKTYPY JIOKATbHBIX MapaMeTPOB.

]_IJ'IH BBIIIOJIHCHHS BHYTPCHHHX BBIYHCIICHUH U JOIIOJIHUTECIIBHOI'O0 aHalln3a IapaMETPOB HCIOJIB3YIOTCA
BBIYUCJIUTCIIbHBIC KOHTPOJIJICPHI.

Jns1 pa3HOCTOPOHHETO M TITyOOKOTO apXUBHUPOBAHUS UCIIOJIB3YIOTCS Pa3TUIHBIC MOy aPXUBOB.

Jns noctyna KIMEHTOB K cepBepy Hcnoib3yroTes aoctynsbie st OpenSCADA ceTeBble TpaHCIOPTHI,
Ha mpuMmepe 3To Sockets, W TpaHCIOPTHBIE MPOTOKOJBI, HAa mpumepe 310 mpotokonl OpenSCADA
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'SelfSystem'.

Kondurypauus neHTpaibHOro cepBepa XpaHUTCsl B 0JHON u3 poctynHbix B/l (Ha mpumepe 310 cereBas
CYBJ MySQL).

Jns  mpenocraBieHus noib3oBarenbckoro  WEB-unTepdeiica ucnonb3yercs moayinb  WebCfg
MOCPEJICTBOM TpaHCTIOpTHOTO TipoTtokona 'HTTP'.

Pasnuunbie knueHThl, B ux uncie APM u WEB-kIueHThI, BBINOIHAIOTCS Ha OTIAEIbHBIX MallMHaX B
HeoOxonumMoM koimyectBe. APM peanmusyercs Ha ocHoBe cucteMbl OpenSCADA. B ero ¢pyHKIMM BXOAUT
OTIPOC 3HAYCHHH MapaMeTPOB U3 IIEHTPAILHOTO cepBepa u ux Buzyanusanus Ha GUI untepdeiice(ax). s
noylydeHus: napameTpoB B APM, Takke, HCHONB3YeTCSs MOAYJIb OTPAKEHUS YAAJIEHHBIX MapaMeTpoB
Transporter. [l nperocTaBieHusl JOCTyNa K apXWBaM MOXET HMCIIOJIb30BAaThCsl MOJYJIb apXHBa CETEBOTO
tuna. Kongpurypamus APM moxeT XxpaHuThest B oaHo# u3 noctynHeix B/l (B mpumepe 3to cereBas CYB/]
MySQL, pacniosiokeHHasi Ha MaIIMHE [IEHTPATBLHOTO CEpBEpa apXUBUPOBAHUSA).
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4. Kondurypauusi ¥ HACTPOMKA CUCTEMBI.

Kak moxxHo Buzeth B pazaene Boime, OpenSCADA npeaocTaBisieT BO3MOXXHOCTh KOH(PUTYpaIuu JUIs
BBIIIOJTHEHUSI B pa3iuyHbIX poisx. [logmepkka 3Toil BO3MOKHOCTH OOECHEUMBAETCS Pa3BUTHIMU
MEXaHU3MaMH KOH(QUIypalMd U XpaHeHHs KOH(PUIypallMOHHBIX AAaHHBIX. JIaHHBIA pasfesn COAEepKUT
OTMCaHME YTHX MEXAHW3MOB, MPU3BAHHOE JIaTh MPEJCTaBICHHE O THOKOCTH M pa3HOOOpa3uu, U MO3BOJIUB
TeM caMbIM ucnonb3oBaTh OpenSCADA nHa 100%.

[Tpu onmcanuy MeXaHU3MOB KOH(UTYpAIIUN U CIIOCO00B €€ XpaHEHHs, B 3TOM paszziene, OyneT 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
uHTepercoB, OCHOBaHHBIH Ha s3bike XML. dakTudyecku, 0COOEHHOCTH KOH(HTypamuu KOMIIOHEHTa
CUCTEMBI IIPEOCTABIIAECTCA CaMUM KOMIIOHEHTOM, IPOHU3bIBAas 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. MOXHO NOJKIIOYaTh TOJIBKO HYXKHBIE MOJYJIM KOHQUIYpaluM WIN
BOOOIIIE UCITOJIB30BATh TOJBKO yJaIEHHbIE MEXaHU3MBI.

« Hckmouenne He0OXOIUMOCTH OOHOBICHHS KOH(PUTYpaTOpOB C J10OaBIIEHHEM HOBOTO
MOy si/PYHKIIMU, a TaKkKe HCKIIOYEeHHE 'pacmyxaHus KoH(uUrypaTtopa 00eCleuynBaroiero
MOJIEPXKKY BCEH UCTOPUHU yXKe HEHYXHBIX U YCTapEBLIMX MOAYJENH/ (D yHKIIUHA.

- Ilpocrora co3manus rpadguuecKkux WHTEPPEHCOB KOHPHUTYpaMK HA Pa3TUYHOW OCHOBE 32 CUET
4&€TKON (POPMATU30BAHOCTH.

- IlpemoctaBnsieTcss BO3MOXKHOCTh IMHAMHYECKOW KOH(MUTYpaluu, T.€. KOH(QUTYPAIIUIO MOXKHO
BBINIOJHATh HEMOCPEJICTBEHHO TMpH paboTe CHUCTeMbl KakK JIOKAIbHO, TaK M yAaJEHHO,
HENOCPEACTBEHHO KOHTPOJIUPYS PE3YIIbTAT.

- Ilpocras u neneBas pacHIMpsEeMOCTb KOH(QUI'YypallMOHHOro uHTepdelica, myTéM H00aBiIeHUS
noJsieil KOH(UTypaluu Ha S3bIKe ONMUCAHUS UHTepdeiica ynpaBIeHUs TOIBKO B KOMIIOHEHTaX 3TOTO
TpeOYIOIIHX.

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

- Monyns  KkoHduUrypanum  Ha  OuOnmoTeke  rpadumueckoro  uHTepdeiica - QT([E
http://www.trolltech.com/qt) — ULQTCfg. IlpenocraBnsieT pa3BUTHII HHTepdeiic KoH(UTYyparuu
MO3BOJISIFOIIMI YIIPABJIATh KaK JIOKAJIbHOM CTAHLMEH, TaK U YOAJIEHHBIMH CTAaHUUSAMHU B JIOKAIBHOMN
CEeTH U TTI00aJIbHON CeTH, BKIIIOUas 0€30MacHOe COeMHEHHE.
« Monyns koH¢purypamuu Ha ocHoBe guHamudecknx WEB-texnomorumit (DHTML) -
UL WebCfgD. IlpenocTaBnseT pa3BuThlii HHTEpPEiic KOHPUTYpAITUN TTO3BOJISIONINKN YIIPaBIATh KaK
JOKAJILHOM CTaHIMEl cepBepa, TaKk W yJAJIEHHBIMU CTAHIIUSAMHU B JIOKATHHOW CETH M TIIOOANBHOU
CEeTH, BKJIOYasi paboTy 1o 06e30MmacHOMY coeAMHEHNI0. KIIMeHTCKOoe MOAKIIIOUEHUE OCYIIECTBIISAETCS
nocpeacTBoM o0braHOTO Web-0paysepa.
« Moayns koHpurypanuu Ha ocHoBe cratuueckux WEB-texnomormit (XHTML) — UL WebCfg.
[IpenocraBnser gocraToyHbld HMHTEpdeiic KOH(GUTYpaly MO3BOJSIOUINN YHPaBIATh JOKAJIbHOM
CTaHIIUeH cepBepa nocpeacTBoM odsryHOrO0 Web-0paysepa.

3HaueHus KOH(Urypaluu, H3MEHEHHbIE B KOH(Urypatopax, a Takke OOJIbIIMHCTBO JAaHHBIX,
coxpanstorcss B Oazax naHHbIX (BJ/l). YuutbiBas monynapHOCTh moacuctembl 'BJI' mmu moryr ObITh
paznuunble BJI. Ilpuuém npenocraBisercs BO3MOKHOCTh XpaHeHus pa3Hbix dyacted OpenSCADA kak B
pasueix BJI onHoro Tuna, Tak u b/ pa3HbIX THUIOB.

Kpowme BJI, nannbie 0 KOH(QUTYpallui MOTYT CO/AEpKaThCs B KoH(purypamuonnoM daitne OpenSCADA,
a TakKe NepeaaBaThCsl MOCPEACTBOM MapaMeTpoB KOMaHAHOUW cTpoku mpu BbizoBe OpenSCADA. Ongnako
COXpaHEHHE M3MEHEHUH KOH(UTypaluu B KOHUTypaTopax IocTynHO Toibko B BJl. TumoBeiM umenem
koHurypauuronHoro ¢aina OpenSCADA sBnsiercs /etc/oscada.xml. @opmat koHpuUrypanroHHoro ¢aiiia
U TapaMeTpbl KOMaHAHOM CTPOKU pacCMOTPUM B OTAEIBHOM pasfene.
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http://wiki.oscada.org.ua/Doc/WebCfg?v=n2
http://wiki.oscada.org.ua/Doc/WebCfgD?v=umh
http://wiki.oscada.org.ua/Doc/QTCfg?v=k72
http://www.trolltech.com/qt
http://www.trolltech.com/qt

Hanpuelimee paccmorpenue koHpurypammun OpenSCADA Oyaer mNpou3BOIUTHCS HAa OCHOBE
unrepdeiica konpuryparopa ULQTCLg, ogaako mpuHIMIBI paboThl OyIyT MOJHOCTHIO COOTBETCTBOBATD U
OCTaJbHBIM KOH(pUrypaTopaM Omaromapss OOLIHOCTM B HCIOJb3yeMOM HHTepdeiice KOHTpOs
OpenSCADA.

PaccmoTpenne HauHEM ¢ KOHHUTypanuu cucTeMHBIX nmapameTpoB OpenSCADA, koTopasi pa3mermaeTcs
B TPEX BKJIAJKaX KOPHEBOW CTPAHUILbI CTAHIUU:

- Bxnanka 'CraHiust' coAepXUT OCHOBHbIE MH(OPMAIMOHHBIE M KOH(QUI'YpAalMOHHBIC OIS

ctanumu, puc.l1. [lepeuncnum npenocraBisieMble MOJS U MPOKOMMEHTHUPYEM HX:
« ID — conepxxut uHPOpMaLUIo 00 UASCHTU(UKATOPE CTAHIIUH. Y Ka3bIBAETCS MapaMeTpoM
KOMaHAHOM CcTpoku --Station. IIpu 3arpy3ke HILETCS COOTBETCTBYIOLIUN HIEHTU(PUKATOPY
CTaHIUM pa3jiesl B KOHQUTYpallmOHHOM (aiiiie 1 eciau He 0OHapYKUBAETCS TO UCHOJIb3YeTCs
NIEPBBIN JOCTYIHBIN.
«  Uma cmanyuu — yKa3blBaeT JOKAIN30BAaHHOE UMs CTaHIMH.
« Ilpocpamma — comepXuT uHGPOPMAIMIO O MMEHH Tmporpammbl. OOBIYHO 3TO
OpenSCADA wmm nmst ocHoBanHOro Ha OpenSCADA pemienus.
«  Bepcus — conepxuT UH(OPMALHIO O TEKYIIEH BEPCUU MPOTPAMMBI.

« Hmsa xocma — conepXUT WHPOPMAIMIO O WMEHH MAIIWHBI Ha KOTOPOW 3aIylieHa
CTaHIIMSL.
«  CucmemHvlii noavzoeamenb — COACPKUT HHOOPMAIMIO O TOJB30BATEIE OT HUMEHHU

KOTOPOTO BBIMOIHsETCS TTporpamma B cucteme (OC).

«  Onepayuounnasn cucmema — conepxxut uHpopmaiuio o umern u sepcuu OC, sape OC,
Ha KOTOPOW MCHOJHSETCS MporpaMmma.

- Yacmoma (MIy) — conmepxuT uH(OpPMAIMIO O YacTOTe IEHTPAIBHOIO TMpolieccopa
KOTOpPBIM HCHOJHSETCS Iporpamma. 3Hau€HHE 4acTOThl NpoBepsercss pa3 B 10 cekyHa u
MO3BOJISIET OTCIIC)KUBATh €€ N3MEHEHHUE, HAIPUMEDP MEXaHU3MaMH YIIPABJICHUS TUTaHUEM.

« Paspewenue uacos peanvnoco épemenu (Mc) — CONEPKUT HHHOPMAITHIO O BOZMOKHOCTH
WM pazpenieHne 4vacoB peasibHoro BpemeHn OC. I[lo3BosisieT COpPUEHTHPOBATHCA C
MUHUMAJIbHBIM MHTEPBAJIOM BpPEMEHH MEPUOIUYECKUX 3a/ay, HampuMmep AJs 3amad cOopa
TTAHHBIX.

«  BHympenuas kooupoeéxka — COACPKUT MHPOPMAIUIO O KOJUPOBKE B KOTOPOM XpaHSTCS
TEKCTOBBIE COOOIICHNSI BHYTPH MTPOrPaMMBI.

«  Koundgueypayuonnwiii ¢haiin — conepxkut uHpopManuo o KoHPUTyparroHHOM (aiiie
HCIONIE3YEMOM MPOTpaMMOi. Y CTaHABIMBAETCS MapaMeTpoM KOMaHIHOU cTpoku --Config.

«  Pabouas oupexmopus — yka3pIBaeT Ha pabOUYyI0 TUPEKTOPUIO CTaHIUU. Vcronb3yercs B
OTHOCHUTENFHOW ajapecan 00BeKTOB Ha ailnoBoil cucteme, Hampumep ¢aiino b/l
JlonyckaeT U3MEHEHHE I0JIb30BaTEIeM JJIsi COXPAaHEHUs JAHHBIX CUCTEMBbI B Apyryiro B/l
[Ipu 3TOM 3HaueHue ATOro Mo He coxpaHsercs B b/, a MoxeT ObITh U3MEHEHO TOJBKO B
cexin 'WorkDB' kordurypannonsoro Qaiina.

«  Hupexmopusa uxoHox — yKa3bIBaeT Ha JAUPEKTOPHUIO COAEPIKAILYI0 MKOHKU MPOTPAMMBI.
Ecnu B gepeBe HaBuranmuu KOHGUTYpaTopa OTCYTCTBYIOT HMKOHKM TO Bbl HempaBWIBHO
yKa3aju 3Ha4€HHE ITOrO MOJIS.

«  Jlupexmopus mooyneti — yka3piBaeT Ha qupekropuro moayneit mis OpenSCADA. Eciu
3HAYEHUE OTOr0 II0JiI HEKOPPEKTHO TO INpU 3amycke Bbl He yBUAWTE HHUKAKOIO
rpadgudeckoro uarepdeiica, a TOIbKO HHPOPMAIIMIO B KOHCOJIM O KOPPEKTHOM 3aIyCcKe sipa
OpenSCADA.

« Pabouas B/[ — yka3piBaet Ha pabouyto 0a3y nanueix (bJl), a umenno b/l ucnons3yemyto
JUISL XpaHEHUS OCHOBHBIX JaHHBIX NpOrpamMMbl. M3MeHeHue 3TOro mojis OTMEYaeT BCe
00BEKTHI MPOTPaMMbI Kak MOJM(PHIMPOBAHHBIE, YTO TO3BOJSIET COXPAHUTH WIIHM 3arpy3UTh
JTAHHbIC CTAHIIMU U3 yKa3aHHOM ocHOBHOM B/I.

« Coxpansams cucmemy npu 6vixode — YKa3blBaeT Ha HEOOXOIUMOCTh COXPaHEHUS
M3MEHEHHBIX JaHHBIX P 3aBEPIICHUU PAOOTEHI.

« Ilepuoo coxpanenus cucmemvl — yKa3bIBaeT Ha MEPUOAUYHOCTD, B CEKYH/IaX, C KOTOPOM
COXpaHATh U3MECHEHHBIC TAHHBIE CTAHIIHH.

- f3biIk — YyKa3blBa€T Ha S3bIK COOOIIEHWN mporpamMmbl. M3MeHeHue 53TOro mMous
JOITyCTUMO, OJHAKO MPHUBOJUT K U3MEHEHUIO SI3bIKa COOOLICHUH TOJIBKO JUII MHTEpdeiica u
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IUHAMHUYECKUX COOOIIeHu !

« baszosviii A361K MeEKCMOBbIX NepemMeHHbIX — WCTONAb3YeTCs JUIsl BKJIIOYEHUS pPEKUMA
MOAJICPKKA MHOTOSI3BIKOBBIX TEKCTOBBIX TEPEMEHHBIX MYyTEM YKa3aHHUS HE ITyCTOTrO
0a30BOro s3bIKa. 3HAUEHHE 0A30BOTO SI3bIKA BHIOMPAETCS U3 CIHCKA IBYXCHUMBOJIBHBIX KOJOB
SI3BIKOB, OOBIYHO TOJBKO TEKYIIMH W 0a30BbIM S3bIKM B CHUCKE. Jlajmee ais TEKCTOBBIX
TepeMEeHHbIX Ha He 0a30BOM s3bIke B TaOymiax b/l OyayT co3maBaThCs OT/IEIbHBIE KOJIOHKH.
[Tox TeKCTOBBIMU TIEpEMEHHBIMU TIOJPA3yMEBAIOTCSI BCE TEKCTOBBIE MOl KOH(pUTypaTOopa,
KOTOpPBI€ MOTYT OBITh MEePEBEICHBI HA IPYrou sA3bIK. Ynciaa u Jpyrue CHMBOJIBHBIC 3HAUYCHUS
K X YUCILYy HE OTHOCATCS M HE TIEPEBOJISATCS.

« Coobwenus: — pazzen rpynibl MapaMeTpoB YIPABISIOMUX PabOTON C COOOLIEHUSIMU
CTaHIIUU:
«  Haumenvwiuii ypoeenvb: — yKa3blBa€T Ha YpPOBEHb COOOIICHWN HauMHAs C

KOTOPOTro HE0O0X0auMo uX oOpabarbiBaTh. COOOIIEHUS HUXKE ATOTO YpOBHSA OyayT
urHopupoBaTbca. HeoOxonumo Hampumep, UIsl HUCKIIOUEHHS U3 00paboOTKH
OTJIaJIOYHBIX COOOIIEHN, YpOBEHSH 0.
« B cucmemnuuii nozep(syslog) — yka3plBaeT Ha HEOOXOJUMOCTb HAIpPaBICHUS
coo01ieHuit B cucteMHbld jorep, mexaHusm OC ans paOoTbl € COOOLIEHUSMU
cuctembl u [1O. Ilpu BKIIOYEHHS] ATOTO MapameTpa TMOSBISETCS BO3MOXKHOCTh
yIpaBiATh U KOHTposupoBaTh coodmenns OpenSCADA mexannzmamu OC.
« Ha cmanoapmmuwiii 6vixod(stdout) — yka3pIBaeT Ha HWCIOJIb30BAaHUE B KaYECTBE
BBIBOJIa COOOIICHUSI CTAHAAPTHOTO MEXaHU3MBbl BBIBOJIa B KOHCOJIb. BBIKIIOUEHHE
ATOTO CBOMCTBA HMCKIIOYHT BECh BBIBOJ B KOHCOJb, €CIM HE YKa3aH CIETyIOLIHH
napamerp.
« Ha cmanoapmmuulii 6vix00 owubox(stderr) — yka3bpIBa€T Ha HMCIOJb30BaHUE B
KayecTBE BBIBOJIa COOOILICHHS CTAaHAAPTHOIO MEXaHU3MbI BbIBOJA OLIMOOK, OOBIYHO
TO>KE HAIPABISAETCA B KOHCOJIb.
+ B apxus — yka3plBaeT Ha HEOOXOIUMOCTh BBIBOAA COOOIIEHWH B apXuB
coobuenuit OpenSCADA. D1oT mapameTp OOBIYHO BKJIIOYEH, @ €ro BBIKJIIOYECHHE
MPUBOJUT K (PaKTHUECKOMY OTKIIOUEHHIO apXUBUPOBAHUS COOOIIECHHIA HA CTAHIIHH.
+ Bxmanka 'TlogcucteMsl' COAEPKUT CITUCOK ToicucTeM (purc.12) U MO3BOJISAET BBIMOIHATE MPSMbIS
NEPeX0bl K HUIM C IIOMOIIbI0O KOHTEKCTHOTO MEHIO.
- Bxmanka 'Tlomomp' coaepKUT KpaTKyr0 MOMOUIb Uil JAaHHOM CTpaHuupbl, puc.l3. B maHHOM
cllyyae 3TO JOCTYIHbIE MapaMeTpbl KOMaHIHOW CTPOKHM U MOJIsi KOH(UTrypanunoHHOro (aiina ams
JTAHHOW CTPaHMIIbI.

Jns Momudukamuu moneld 3TOH CTpaHHIBI MOTYT TOTpeOOBaThCS MpaBa MNPUBHIECTMPOBAHHOTO
nosib3oBatens. [lomyduTs Takue TmpaBa MOKHO BKJIIOYMB  Balero IOJB30BATENss B TPYIILY
CyHepIoyib30BaTes 'Toot' Wik BOMS Ha CTAHIIMIO OT UMEHU CyNEpIoyib30BaTes 'root'.

HyXHO oTMETHTH el OMH BaXXKHBI MOMEHT — MOJIsI UACHTUPHUKATOPOB BceX 00bekToB OpenSCADA
HEJOMYCTUMBI JUISI TPSIMOTO pPEeAaKTUPOBAHUS, IMOCKOJBKY SIBISIIOTCS KIIOUOM JJIsi XPAaHEHUs JIaHHBIX
00bekToB B BJ/I. OnHako moMeHATh UAEHTH(PHUKATOP 00bEKTAa MOKHO C MOMOIIBIO KOMaH/bl IepeHoca U
nocienytomiei Bcrabku oobekTa (Cut->Paste) B koHpuryparope.
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®ain  PepakTupoeaHwe Buy  Momows  QTStarter

88C0CCO»x LA4L200 8O

Hma
o @ Aeno cranpn e OpenSCADA cmaHyua: "emo cmaHyua”
:'_a Basel paHHeR
{1, BeaonacHocTs CTaHups [ MogcHETEME | Momo us ]
;f TpaHcnopTel B
s TPEHCMOPTHRIE NPOTOKOMk! D pemoStation
=] J CGop gaHHBIxX _
= Modyne: CTaHuma: [,JJ,eM:: cTaHuMA ]
LUNWG3 METOHHWKOB AaH Mpemamma openSCADA
ModBus B |
DCOM knveHT EREUR. 0.6.3.2

SMMP KnueHT
BRouHEI BbIMMCIMTEnt
E CBop AaHHbIX cUCT CUCTEMHBIA NONb3CBATEND. roman

JByKaBas kapTa OnepauoHHan cMETEME. | j
MNomMuEckMi ypoB s PaLy - Linux-2.6.27-std-1l-alt16

BoMucnMTens Ha java r YacToTa (ML) gp3.96

CBop paHHblx Siemens

Diamond nnaTe! chopa |
bubnuomera walnoros:

[ ] Apxuebl . .

{4 CnewansHeie KoHth1rypaluoHHbIn gain: home/roman/roman/work/0ScadaD/ete/oscada_demo.xml

!] MonesoEaTensCkME MHT BRI
@Y ¥YnpasNeHWE Moy nAMA

§ Loop JWPEKTORMA MKOHOK [.Iicons ]

HMA x0CTa: roman.diya.org

B-E-HHEHE-B8

PaspeweHnE Yacos PEANbHOM BREMEHW (MC). 4e_0F

BHyTpeHaA KOGWPOBKS. JTF-8

Pabiouas qHperTopKa: [ Imrthomefromaniwork/OScadaDishare/OpenScada ]

Loop S5L OWMperTopua Moy ned: [ I Niblopenscada ]

PLXE
PaGouas B | MySQL GenDB ﬂ

CoxpaHuTe cUCTEMY MpK Beixoge: | |

Mepuog, COXPAHEHWA CHETEMBL _

Faeik; | ru_RU.UTF-8

Ba30BEIA A3bIK TEKCTOBbLIX NEPEMEHHBIX CE]

CoolwesH1A

HaumMeHb Whii Ypo B eHb: _
[II:I [Ilz] B cucTemHer norep(syslog): |:| @

B-E-E

Jromar]

Puc. 11. Bxknagka 'Ctadmnus’ KOpHEBOH CTpaHUIIBI KOH(DHUTYpAIHK CUCTEMBI.
#+ QT OpenSCADA KoHturypaTop

tain Pepaktwposadwe Bugo [Momowb

88 00CURX 4200 B0

e
= = :Demo station

e OpenSCADA cmanyus: "Demo station™

5 basbl faHHbIx
iz, BesonacHocTe Craduua | MNogcuctemsl | Momolws
i TpaHcnopTsl Mogcucrembr:
. TpaHcnopTHelE NpoT!
| CBop panHbIx Baabl gaHHbIX
| ApxuBbl besonacHocTb
(5 CneuwanbHble Tpancnoptel
i Monb30BATENLCKME 1 TpaHCNopTHLIE NPOTOKONbI
@ YnpasneHue Moayns Cop paHHbIX
@ Loop ApXUMBbI
@ Loop SSL CneunancHble
PLX8 MNonbaoBaTensckMe MHTEpPdERCH
¥npaeneHne MoaynsamMu

(1 ] D

Froman

Puc. 12. Bxnaaka 'TloacucteMbl' KOpHEBOI cTpaHUIIBI KOHPUTYPALIUUA CUCTEMBI.

Onucanue nporpammbl OpenSCADA 39



s+ QT OpenSCADA KoHiMrypaTop

@aiin Pepaxtupoeanve Bug [lomowe
8800CO0RXLILUB0C0 @@

‘MM;I _—
5 @ Do Sation e OpenSCADA cmarHyus: "Demo station

=% Basbl jaHHbIX
'/, BesonacHocTe l CraHuua | Mogcuctemel ] Momolys l
i TpaHcnopTel

w TpaHCnopTHLIE NpoT!
/| CBop naHHbIx o
1 Apxugbl swenereres OpenSCADA 0.6.3.1 (Linux-2.6.27-std-def-alt8).

@ CneuwanbHsle

E| Monb3oBaTensckue n
& Ynpasneuue Mofyns

555

MomoLLb No ONUUAM:

&

®H--F

& Loop OCHOBHBIE OMLUWK CACTEMBI
= Loop SSL
PLX8 -h, --help MHpopMaura no onuuamM cucTeMel.

--Config=<nyTe> KoHWrypauwoHHbeld dann.
--Station=<uma> MmaA cTaHumu.
--demon 3anyck B pexuMMe OeMoHa.
--MessLev=<ypoe> O6pabaTtbiBaeMbli <ypoBeHb> coobeHni (0-7).
--log=<Hanpaen.> HanpaeneHue coobleHwii B
<Hanpaen.> & 1 - cucTeMHbIiA norep (syslogd);
<Hanpaen.> & 2 - ctangapTHbIA Bbixog (stdout);
<Hanpaen.> & 4 - ctangapTHbIA Bbixod owwnbok (stderr);
<Hanpaen.> & 8 - apxue coobleHni.
—————————————— MapameTpel ctaHumn </DemoStation/> B KoHbUrypaunoHHom taine ----------—--
Workdir <path>  Pabouvas gupekropus.
lcoDir  <path>  [JupexTopusa ¢ MKOHKaMM.
ModDir <path>  [uperxTopua mogynei.
MessLev <ypoeeHb> OfpabaTbiBaemslil <ypoBeHb> coobulenwnii (0-7).
LogTarget <Hanpaen.> HanpaeneHue cooblieHwnii B: @

1 I €10

Flroman

Puc. 13. Bknanka 'Tlomoris' KopHEBON CTpaHUIIBI KOH(PUTYPAIIUH CUCTEMBI.

[Tpu paccMOTpeHuM cTpaHul] KOHPUTYpalM MOAYJIBHBIX MOJCUCTEM OyAyT OMMCaHbl OOIIME ISl BCEX
Moayiei cBoicTBa. OTHAKO HYKHO OTMETHUTh, YTO KaXKIBIH MOIYJTh MOMKET TPEAOCTABIATh Kak
JIOTIOJTHUTENbHBIE BKJIAIAKUH TaK M OTJENbHbIE MOJSA Uil KOH(UIypaluu COOCTBEHHBIX OCOOEHHOCTEH
(YHKIMOHUPOBAHUS JUISI CTPAHHI] OOBEKTHI KOTOPBIX HACIEAYIOTCS MoAaylsiMu. OO0 OCOOCHHOCTSAX U
JIONOJTHEHHUAX MOJyJIe MOKHO O3HAKOMHTHCS B OTACTBHON JOKYMEHTAIIMH Ha HUX.
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4.1. Iloacucrema 'bJ/1!

[Toacucrema sIBASETCS MOAYJIBHOM U COAEPKHUT HEPapXHi0 OOBEKTOB M300pakEHHYIO Ha puc.l4. Jlns
KOH(UTYpaIMK MOACUCTEMBI TIPEeyCMOTpEeHa KOpHeBas cTpanuia nojacuctemsl 'BJI', comeprkaias Bkiiaaku
'Monymu' u 'Tlomomp'. Brmaaka 'Moaynu' (puc.15) comepxuT cmucok Mmoayiaend mnoacuctemsl 'BJI'
JIOCTYIHBIX Ha cTaHuuu. Bknagka 'TloMonip' coaep XUt KpaTkyro NOMOILb JUIsl JAHHOW CTPaHUIbL.

it Momudukaru  MOJIeW  CTpaHWI[ JTOH  TMOACHCTEMBI  MOTYT  TOTpeOOBaThCS  TpaBa
MPUBUJIETMPOBAHHOIO MOJIH30BATENS WM BKIFOUEHHE BAIlIEro MOJb30Barens B rpymnmy 'b/I'.

J-I_f'
Oemo R
CTaHUWA
CucmeMHBIU cnod

-,

Crol nodcucmen

e Y

e -
. :
| DBF .
| Tun 5
i &0}
______ TaErruuaj
L ModynbHBIO criol
\ )
.
Puc. 14. Nepapxuueckast crpykrypa noacucremsl 'B/I'.
|-+ QT OpenSCADA koHgurypaTop —

dain Pepaktmpoeanve Bug [lomowb

B 53000 == 2 O 20
‘an (]

@ Demo station :@ NModcucmema: basbl daHHLIX
= . ibasbl gaHHBIX -
= % bl SQLite Mogynu | lMomouwp |
CBY: bazoesle BubnuoTe e
CBY: Tectnl -
Generic DB Bl SQLite
CBY: AITIKC B0 DBF
Export DB B FireBird
BubnioTern hyHKUMiA B MySQL
Mopens AITKC
% BODBF
(& B0 FireBird
& B MySQL
I/, BeaonacHocTs
ii TpaHcnopTsl

. TpaHcnopTHble NpoTOKoNbl
~| CBop paHHbIX
1 ApxuBbl
&# CneunaneHble
| NonbsoBaTtenscke MHTEpD

i‘ f !fffﬁf TI-IMP H.Inl'l\.l'l'lﬂh.llof

#B-&-E-5-8-E-

FJroman

Puc. 15. Bxnanka 'Moaynu' kopHeBOM cTpaHuLbl nogcucteMsl 'BJI.
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Kaxapiit Mogynb noacucrems! 'b/I' mpenocrapnser KoHGUTYypallMOHHYIO CTpaHully ¢ BkiIaakam 'B/I' u
Tlomours'. Brmagka 'BJI' (puc.16) comepxwur cnucok bJl, 3aperucTpupoBaHHBIX B MoIyjie H (hraskox
MpU3HaKa MOJTHOTo yAaneHus b/l mpu BeIOTHEHUH KOMaHAbI yaleHus. B KOHTeKCTHOM MeHro cnucka b/l
NPEJOCTABIISAETCS MOJIb30BATENI0 BO3MOXHOCTh J00aBIEHMS, ylaleHus M mepexona K HyxHoil B/l. Bo
Bkiazke 'Tlomomp' conepxurcst mapopmarus o moayne nojacucremst '/ (puc.17):

Mooyne — unentn

bukaTop MOAYJIS.

Hmsa — umst momynsi.

Tun — Tun MOnyJs, UACHTU(UKATOP MOACUCTEMBI K KOTOPOH MOJYJb IPUHAICKUT.
Hcmounux — paznenseMas OMOIUOTeKa — ICTOYHHUK JTaHHOTO MOJYJIS.

Bepcus — Bepeusa Moy

Aeémop — aBTOp MOJyJIA.

Onucanue — KpaTKoe OMCAHUE MOIYJISL.

Jluyen3zus — NULIEH3MOHHOE COIJIALEHUE PAaCIPOCTPAHEHUS MOIYJIS.

OT OpenSCADA KoHHIrypaTop

©ain Pepaktvpoeadve Bua [Nomolls

88000 R= HallB800L 20

Mma

]

El

E--F-H

&--E-H-H

= @ Demo station

“u bas3sbl gaHHbIX
= % B[ SQLite

CBY: bazoeble BubGnuoTtet

CBY: TecTnl
Generic DB bO:
CBY: AITIKC {CBY: basoBble BuEnuoTekn
Export DB CBY: Tectnl
BubnuoTteku pyHKuMIA Generic DB
Mopens AFNKC CBY: AITIKC
% B[ DBF Export DB
@ B[O FireBird Bubnuoteku dpyHKUWA
& B MySQL Mopens AITIKC

fi, BesonacHocTb
i/ TpaHcnopTbl
w TpaHcnopTHbIE
| Cbop paHHbIX
[ | ApxuBbi

&4 CneuwnancHble

4 lNonbaoBaTensckie UHTEpDE ~

@ Modynek: SQLite
B0 | Momowe |

Monxoe yoanenwe BI: [ |

NpoTOKONbl

F

(]

Froman)
Fromar]

Puc. 16. Bxnaaka 'BJI' Mmogyns noacucremst 'B/I'.
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.+ QT OpenSCADA koHgurypaTop E]
daiin Pepaktuposakve Bug [lomowbs

8 8000 % = CAS 2

e S~ Modyns: SQLite
= @ Demo station \ﬁ odynbk: SQ

=l 55 Bazsbl AaHHbIX
= % B SQLite (B0 | Mowous |

CBY: ba3zoskle GubnuoTe ~ VHchopMauys o Moyre

CBY: Tectbl .
Generic DB Moayne: SQLite
CBY: AITIKC VMima: B SQLite
Export DB ) Tun: B
ai?emﬂgi}%ﬁg HKLHH Werounuk: L. Jlib/openscada/bd_SQLite.so
% B[ DBF Bepcua: 1.4.1
@ B[ FireBird Astop: PomaH CaBoYeHKO
@& BAMySQL Onucanune: Mogyne BA. MpenoctaBnaer nopaepxky B SQLite.
{i, besonacHocTb |
5 TpaHcnopTsl INnuensma: GPL

=

. TpaHcnopTHble NPOTOKOMNG
~| Cbop paHHbIX
1 Apxuebl

(» CneunanbHbie —
[IIM_Dﬂ_ﬂmTH:ITﬂHLFI{IIE 1AL hd

Puc. 17. Bxnaaxka 'Tlomoms' moyins noacuctemsl 'bJ1.

#H-F-H

[f|[roman

Kaxnas BJl comepkuT cOOCTBEHHYIO CTpaHUIly KoH(puryparmuu c Bkiaakamu 'baza maHHbIX' u
'"Tabnunpl'. KpoMe OCHOBHBIX OIepaiiuii MOKHO BBITIONHATH KOMUpoBaHue coaepkumoro b/l ctanmapTHoi
dbyHKIMEeH KomupoBaHUST OOBEKTOB B KoH(purypatope. Omepaius KOMUpPOBaHHS colepkuMoro b/l
noapaszyMeBaeTr konupoBanus ucxonnor b/l B b/[ HazHauenus, npu 3toM conepxkumoe b/l Ha3HaueHus He
OuHMIaeTCs nepen onepauuei konuposanus. Konupoanue conepxxumoro b/ mponzBoauTcs npu yciaoBuu
BKITI0YeHUs 06oux BJI, nHaue OyneT BHIMOIHATHCS MPOCTOE KOMUpoBaHust oobekTa b/

Bxnanka 'baza nanueix' (puc.18) comepxxut ocHoBHble HacTporiku B/l B cocrase:

+ Pasnen 'CocrosiHue' — conepKUT cBOMCTBA XapakTepusyrouue cocrosiaue b/1:
«  Brarouen — coctosiuue b]l 'Bxiouer'.
« Jlocmynnwvie B/ — mepedenb Tabmuir kKoTopbie coaepkuT bJl. KoHTEeKCTHBIM MeHo
JTAHHOTO CBOMCTBA MPEIOCTABISIETCS BO3MOXHOCTh (PU3HUYECKOTO yaaseHus tadbmun u3 b/1.
«  3Baepysums cucmemy uz b/ — KomaHja Ui BBINOJHEHUs 3arpy3ku W3 aaHHOM BJI.
MoxeT ucnonb30BaThCs IpH nepenoce AaHHbIX B bJ] Mexny cranuusimu. Hanpumep, MOxKHO
COXPAaHUTh YYaCTOK OAHOM cTaHIMM B 3kcrnoptHyio b/, dusuuecku nepenectu BJl Ha
JIPYTYIO CTAaHIUIO, MOAKIIOYUTE €€ B 3TOM MOJCUCTEME U BbI3BaTh IAHHYIO KOMaHY.

+ Paznen 'Kondurypamus' — HEnocpeICTBEHHO COACPIKUT TOJIsE KOHPHUTYpaIUu:
« ID — copepxut undopmarmto 06 uaeHrudukarope b/1.
«  Mma — yxassiBaeT ums b/1.
«  Onucanue — kpatkoe onvcanue b/l u e€ HazHaueHUSI.
« Aopec — anpec BJ] B cmeumbpuunom ans tuma BJ[ (Moxmyns) ¢dopmare. Omnucanue
¢dbopmara 3anmcu aapeca bJl, kak mpaBHUII0, JOCTYITHO BO BCIUIBIBAIOIICH IMOJCKA3KE 3TOTO
TOJISL.
« Kooosas cmpanuya — yKa3bIBaeT Ha KOJOBYIO CTPAaHHIy B KOTOPOM XpaHATCS H
MPEIOCTABIIAIOTCS TeKCTOBbIE 3HaueHus: bJl. 3Hauenue xkomoBoil crpanuilbl b/, B cBsi3Kke C
BHYTPEHHEH KOJUPOBKOM CTaHIMH, HUCIOJIb3YETCS A IPO3PAYHOro NEPEKOIUPOBAHUS
TEKCTOBBIX COOOIICHHI Mpu 0OMeHe Mexay cTaniuei u b/I.
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« Brxmouams — yka3zpiBaeT Ha cocTossHMEe 'BximtoueH' B koropoe nepeBoauTh B/l mpu

3arpyske.

Bxnaaka 'Tabmuner’ (puc.19) comepkut CHuUcOK OTKPBITBIX Tabmwi. [Ipu HopMampHOW paboTe
IporpaMMbl 3Ta BKJIQJKa ITyCTa, MOCKOJBKY IOCJe 3aBepllieHHs paboTbl ¢ TabnuMuamu IMporpamma ux
3aKkpbiBaeT. Hanndme OTKPBITBIX TAaOJIUI] TOBOPUT O TOM, YTO TporpaMma ceiyac ¢ Tabiumamu paboTaeT
WIN TaOJIMIBI OTKPHITHI MOJIb30BATENEM I U3YUEHHS MX COAEPKUMOro. B KOHTEKCTHOM MEHIO MEepedHs
OTKPBITBIX TAOJUI] MOXHO OTKPBITh TaONUIly i u3ydeHus (komanna 'J[00aBUTH'), 3aKpBITh OTKPHITYIO
cTpanuIly (koMaHaa 'Y JanuTh') U MepedTH K U3yYEHUIO COJIEP)KUMOTO TaOIHUIIbI.

s+ QT OpenSCADA KoHhUrypaTop

88000 ==

¢ain Pepaktwpoeanve Bwug [omowbe

|HMﬂ

= @& Demo station
= 55 Basbl gaHHbIX
% B[ SdLite
% bl DBF
@ B[O FireBird
=- @ b0 MysaL
CBY: bazosble Bubnuoteku
CBY: TecThl
QOcHosHana B
arch
CBY: AITIKC
BubnuoTern dyHKLAR
Mopene AITIKC
{2, besonacHocTs
¢ TpaHcnopTel
. TpaHcnopTHble NPOTOKOMbLI
| CBop paHHbIxX
[ ApxuBbl
&4 CneuwancHble

®-E-E

F--F

-

KL 200 29

Bba3a daHHbIXx: OcHoeHas BJ]

Baza gaHHblx | TabBnuub

~CocTtoaHue

BrntoueHn: W
OoctynHele Tabnuue:

Archive_mess_proc
Archive_val
Archive_val_proc
CIFPrm_test
CIFPrm_test_io
CfgExtHosts
DAQ_DiamondBoards
DAQ_JavalikeCalc
DAQ_LogicLev
DAQ_ModBus

MAG ChIRID

[ 3arpyanTs cUCTEMY U3 3TOW E,D,]

d MonbsoBaTensckne UHTepdeic ~Kondpurypauwa
& YnpaeneHwe MogynaMW ID: GenDB
= Loop
@ Loop SSL WMna: [OCHOBHaﬂ Bl
PLX8 OnucaHue:
Appec: [server.diya.org;roman;romasEﬁ:iﬁ;oscadaDemOSl ]
KopoBas cTpaHuua: [UTF—B ]
Brniouates: [ @
(] (1)

Froman

Puc. 18. Bxnagka 'baza ganaeix' BJ] mogyns nmoacucremst 'B/1'.
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| QT OpenSCADA koHtgHurypaTop P o . <

$ain Pepaktupoeanne Bug [Nomowbs

8B 0Q00AX LLL 200 28

Mnasa

= @ Demo station
= %55 Basbl AaHHbIX Basa paHHbIx ] Tabnuue |
% b SQLite
% BODBF OTKpbIThlE TAENWLBI:
& BO FireBird SYS
= @& B MysaL fex
CBY: basoesle GubnuoTtey
CBY: Tectn
OcHoeran B
arch
CBY: AITIKC
BubnuoTtekn dyHKUWA
Mogene AITIKC T
{/2 besonacHocTb
i TpaHcnopThl
&y TpaHCnopTHLIE NPOTOKOMG
/| CBop AaHHbIX
[ 1 Apxuebl E

1 i 4 Ib

] Baza daHHbIXx: OcHoeHaA 5]

#-E-E-E-B

Flfoman)
=

Puc. 19. Bxnanka 'Ta6muusl’ B/l moayns noacucremst 'B/I'.
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Crpanuia HU3y4deHHs] COACPKUMOTO TaOJIMLbI COACPKHUT TOJNBKO OAHY BKkIaaky 'Tabmuua'. Brimagka
'"Tabmuua' (prc.20) coaep UT Moje UMEHH TaOIMIBI U TaOJIUIy C COICPKUMBIM. Tabnuiel coaepKxumMoro
IPEJOCTABISAIOTCS (PYHKIUU:

*  PEJaKTHPOBAHUE COAEPIKUMOTO SYEEK TAOIHUILIbI;
+ 100aBIeHHE 3aMTUCH (CTPOKH);
+ yJaJIeHUe 3aMucH (CTPOKH).

-+ QT OpenSCADA KoH(HrypaTop

$ain Pepaktuposanve Bug [omouwb

88000 =m Ll 800 2@

| s Tabnuua: SYS
- @ Demo station
£ 55 basbl gaHHbIX TabBnuua
% 50 SQLite
% B DBF Koxdpurypauna
@ B[l FireBird (HMSIZ SYS
= W 5O MysaL .
CBY: baaoeble BubnuoTtekn Pathble:
CBY: Tectnl ‘ user | id val
=0 ; :
S B 1/root  /DemoStation/sub_Ulimod_QTCfg/Start.... /DemoStation
arch 2|root  /DemoStation/sub_Ul/mod_QTCfg/Start... roman
CBY: AITIKC
BubnuoTekn dyHKUWA 3|root  /DemoStation/sub_Ul/mod_Vision/Start... roman
M AIMKC
w Beaotrjlﬂf::zmb 4|root  /DemoStation/sub_Ul/mod_Vision/User...
¥ Tpancnops 5lroot  /DemoStation/sub_Ul/mod_Vision/Run...
& TpaHCnopTHEIE NPOTOKOME
| Chop gaHHbIX 6|root  /DemoStation/sub_Ul/mod_Vision/V/CA...
B[] A
5 C?l);ﬂ?iznbr-lue 7 |root /DemoStation/sub_Ul/mod_Vision/Play... play -q %f
& MonbsoBatensckue WHTePERd | gl roman /DemoStation/sub_Ul/mod_Vision/dev...  AAAAWAAAADIAAAAAQAAAAAAAAERAAAC,
% YnpasneHue Momynsamm
& Loop
@ Loop SSL & il
PLX8
< (D)
[f/[reman

Puc. 20. Bxknaaka 'Ta6muma’ tabnunsr bJ] moxyns moacuctemsr 'BJI.
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4.2. Iloacucrema 'bezonacHoctn’

IToncucrema He sBisieTcss MOAYNbHOM. [l KOH(Urypauuu HOACUCTEMBI MPEAyCMOTpEHa KOpHEBas
CTpaHula noacucreMsl 'be3onacHocTs', coaepxamas Bkiaaku Tlonp30BaTeny U rpymnnsl ojib3oBareneil' n
'Tlomomip'. Brinaaka Tlonb3oBaTenu u Tpynmsl mosib3oBaTeneit' (puc.21) coaepKuT CIUCKH MOJIb30BaTeNneh
u rpynn mnons3oBateneil. Ilomb3oBatens B rpynme 'Security' M ¢ mnpaBamMM NPUBHIETMPOBAHHOTO
MIOJIH30BATENsI MOXKET J00aBHTh, YAAIUTh IOJIb30BATENs WM TPYIIY IMoJb30BaTeieil. Bee ocranbHbie
II0JIB30BATEIM MOTYT NMEPEUTH K CTpaHMIIE MOJIb30BaTENsl WM TPYIHIbI Noab3oBaTend. Bxnanka Tlomomp'
COAEPKUT KPATKYIO MOMOLIb JIJIsl JAHHOW CTPAHHUIIBL.

[ | QT OpenSCADA KoHtMrypaTop == >
dain Peparktwpoeanve Buao [Nomowb
880000 RXx L 200 @8
Mma ®
5 @ Demo station v._ () Modcucmema: bezonacHocmb
= Basbl panHbIx -
= [ BesonacHocTs Mons3oBaTenn W rpynnsl NoNb3oBaTenei [ Momowb
Monssosamens: .
Ipynna: MNones3oBaTenu:
i/ TpaxcnopTsl roman
. TpaHCnopTHbIE NPOTOKONLI root
| CBop paHHbIX user
[1 ApxuBesl
&4 CneuwancHble
A MNonbaoeaTtenscke WHTEpGERC
¢ YnpaeneHue Moaynamu
& Loop
& Loop SSL
PLX& [pynnel Nons3ceaTenei:
-users
BD
Archive
Security
Ul
root
Protocol
Special
DAQ
o | D
Froman]

Puc. 21. Bxnaaka 'Tloap30BaTenu u rpyIiibl MOIb30BaTeNeH' KOPHEBOM CTPaAHUIIBI TTOICUCTEMBI
'be3omacHOCTD'.
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Jns koHburypauuu IoJIb30BaTeNsl MPEAOCTABISIETCS CTPAaHULA, CcOepXallas TOJbKO BKJIAAKY
'Tlonp3oBarens' (puc.22). Bxmagka comepXuT KOHUTypalHoOHHBbIE JaHHBIE MPO(QWIS MOJIH30BATEINS,
KOTOPBIE MOXKET H3MEHATH CaM MOJIb30BaTelb, MOJIH30BATENb B Tpynie 'Security', WM MPUBUIETUPOBAHHBIN
M0JIb30BATENb:

«  Umsa — nadopmanus o nMeHH (MIEHTH(PHUKATOPE) TTOIE30BATENS.

« [lonnoe umsa — yka3bpIBaeT Ha MOJIHOE UM 110JIb30BaTEIS.

«  HM3obpadsicenue nonvzoeamens — yKaszblBaeT U300pakeHHE MoJb30BarTens. M3o00paxenne Moxer
OBITh 3arPY’KEHO WU BBITPYKEHO.

« bJ/[ nonvsosamens — aapec b/ 1 XpaHeHUs: JaHHBIX [TOJIb30BATENS.

+ Ilapony — mone A1 U3MEHEHUs MapoJisd MOoJIb30BaTelsl. Beerna oroOpaskaer '+ #**!,

« Ipynnol nonvzosameneti — TabnuLa C MEPEYHEM TPYII MOJb30BaTENIEH CTAHIUKM U MPU3HAKOM
MIPUHAJISKHOCTH TIOJIH30BATEINS K TPYIIIaM.

QT OpenSCADA KoHdurypaTop

dain Peparktwpoeanve Buao [Nomowb

88000 A% Ll 200 @0

Vs a Monb3oeamens: user
= @ Demo station
~. basbl gaHHbIX Monbaosatens l
= /2 besonacHocTb
=l Monb3osamens: Mma: user
& rtoman MonHoe ums: [I'Ipﬂmﬂﬁ nonb3oBaTenb
ELGS(;r Waobpaxenne nonbaoBaTensa:
= Tpynna: KapTuHka He ycTaHoBneHa!
Users
BD BEO nonszoeatens: | *.* |v]
Archive
Security Mapor: [
Ul [pynnel NonNs3oBaTENe:
root
Protocol :l lpynna |Br{nm'+3|-||
Special 1|users A\ 4
DAQ —
i/ TpaxcnopTsl 2|BD
w TpaHcnopTHLIE NPOTOKOMLI ; Archive
| CBop paHHbIX .
1 ApxmBbi . 4| Security
&4 CneuwancHble —
[ MNonbsoBaTensckie UHTePD 5/Ul -
& YnpaeneHwe mogynsaMu E |2l rant E
Cl I an

Flroman)

Puc. 22. Bxnanka 'I[lonbp3oBaTesns' CTpaHUIbl 10JIb30BATENS OJCUCTEMBI 'be3onacHOCTS .

Onucanue nporpammbl OpenSCADA 48



Jlis KoHUrypanuu rpymnmsl oJib30BaTeei NIpeaoCTaBIseTCs CTPaHULA, CoaepKallasi TOJIbKO BKIAIKY
Tpynna' (puc.23). Bxiaaka coaepXHuT KOH(UTYpallMOHHBIE JaHHBIE MPOQWIS TPYMIbI MOJb30BATEICH,
KOTOPBIE MOXKET U3MEHATh TOJIBKO IPUBUIETMPOBAHHBIN M10JIb30BATENb:

«  Umsa — nndpopmanus o uMeHH (MIeHTU(UKATOpE) TPYIIIbI 10JIb30BaTENEH.

+ [lonnoe umsa — yka3pIBaeT Ha MOJHOE UMsI TPYIIIBI [10JIb30BATENEH.

«  BJ] epynnwvl nonvzoeameneu — aapec b/l nns XxpaHeHHs JaHHBIX TPYIIIBI I0JIb30BATEIEH.

« Ilonv306amenu — CHUCOK IIOJb30BaTelIed BKJIIOYEHHBIX B JaHHYK Tpymnny. C 1IOMOIIbIO
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. 23. Bknaaka 'T'pynna’ cTpaHuibl rpynibl HOJdb30BaTeNIel MOACUCTEMBI 'be30macHOCTs .
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4.3. IToacucrema '"Tpancnoprsr’

[Toacucrema sIBASETCS MOMYJIBHOM U COAEPKHUT HEPapXHi0 0OBEKTOB M300pakEHHYIO Ha puc.24. Jlns
KOHQUTypalMu TOJCHCTEMBI IpEeIyCMOTpeHa KOpHEBas CTpPaHMIA IOACUCTeMbl 'TpaHCHOpPTSHI',
coneprkamias Bkiaanaku 'Tlogcucrema', 'Monaynu' u 'Tlomomp'.

Hemo ctanyma

CucmesHsIl ciold

TpaHcnopTel

Cnold nodcucmen

Sockets
Tun mp ancnopma |

wes_1 ][8e|f] E[Trcmrmup][ﬁtrmxa]
Hod || Heood s |
Modynsraid croi |

Puc. 24. Uepapxudeckas CTpyKkTypa noacucteMsl 'TpaHcriopTsI'.

Bxmanka 'llogcucrema' (puc.25) coaepkuT TaOmuly KOH(Urypanuu BHENIHUX, /s JaHHOH,
OpenSCADA-ctaniuii. BHeurHue cTaHmMu MOTYT OBITh CHCTEMHBIMH U IOJIb30BATE€IBCKUMH, YTO
BBIOMPAETCSI COOTBETCTBYIOIIMM TmapameTpoM. CHCTeMHBbIE BHEIIHHE CTAaHIMUA JOCTYHHBI TOJBKO
MPUBWIECTHPOBAHHOMY TIIOJIb30BATENI0 M  HUCIHOJB3YIOTCS KOMIIOHEHTAMH CHUCTEMHOIO Ha3HAYeHUS,
HalpUMep  MEXAaHU3MOM  TOPHU3OHTAIBHOrO  pesepBupoBanus u  mMoaynem  DAQ.DAQGate.
[Tonb30BaTenbCKUE BHEUIHHE CTAHLMU TPHUBSA3aHbI K IOJIH30BATENI0 KOTOPBIM UX cO3[aBaji, a 3HA4YUT
CIIMCOK  TOJIb30BATEIIbCKUX  BHEIIHUX CTaHIWA HWHAMBUAYAJIEH s KaXJAOro  TMOJb30BaTells.
[Tonmp30BaTeNbCKHE BHEIIHHE CTAHIMM HCIONB3YIOTCS KOMIOHEHTaMHu rpadudeckoro wuHTepdeiica,
Harpumep ULQTCfg, UL.WebCfgD u Ul.Vision. B Tabnuiie BHENTHUX CTaHIIMA BO3MOXXHO J00aBIICHUE U
yJlaJIeHuE 3alKCcel PO CTaHIIMIO, a TaKkke UX Moaudukanus. Kaxaas 3amuch coaepKuT MoJIs:

+ ld — wnentudukatop BHENTHEH CTaHIINH.

«  Uma — uMa BHELIHEN CTaHIIUH.

«  Tpancnopm — BpIOOp U3 cMCKa MOIYJS MoAcUcTeMbl 'TpaHCOPTHI' ISl UCIIOJIB30BAHUS €r0 B
JIOCTYTIE K BHEIIHEH CTaHIIUU.

« Aopec — aapec BHEUIHEW CTaHIMH B (hopMmaTe cCrenn(UIHOM JUIs BEIOPAHHOTO B TPEABLIYILEM
MoJie MOAYJI MOJICUCTEMBI "TpaHCIOPTHI'.

« Ilonvzo6amens — UMSA/MACHTUPHUKATOP MOJIB30BATENS YIAIEHHOW CTAHIMU OT UMEHH KOTOPOTO
BBITIOJHATH MOJKIIOYECHHUE.

« Ilapons — mapoJb N0Jb30BATEINs YAAIEHHOW CTaHLIUH.

Bxnagka 'Moaynu' (puc.15) comepxut crnucok Monyiel mnojacuctemsl 'TpaHcnopTsl' U UACHTUYHA IS
BCEX MOJYJBHBIX MojcucTeM. Bkianka 'TlomMoms' conepuT KpaTKy0 HOMOIIb JJIsl JaHHOW CTPAaHUIIbL.
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http://wiki.oscada.org.ua/Doc/Vision?v=pcw
http://wiki.oscada.org.ua/Doc/WebCfgD?v=umh
http://wiki.oscada.org.ua/Doc/QTCfg?v=k72
http://wiki.oscada.org.ua/Doc/DAQGate?v=3kj

-+ | QT OpenSCADA KoHMrypaTop — O X
$aiin Pepaktvpoeanve Bwua [lMomows
—] —] 1k L= ﬁ
B0 R el 200 @0
Wnas fod T
5 @ Demo siaion g odcucmema: TpaHcnopmsl
5 Ba3bl naHHbIX
7 BeaonacHocTs Moacuctema | Momymu | Momous |
. g ;pasugﬂopm CucTemHble BHELWHWE XOCTbl: [
BxodHoil mpaHcr MepeyeHb BHELLIHWX XOCTOB:
Boixodol mpaHc Id | s |Tpa|-|cr|np1'| Anpec Mons3oBaterns | I'Iaponb‘
E i CoKkeTwl
BxodHol mpancm 1|loop Loop CoKeTl TCP:localhost: 10005 roman R
@ Beodrou mpate | f5115,055) Loop SSL SSL localhost:10045 root R
W TpaHcnopTHbie npoT -
.| CBop paHHbIx 3| plx8 PLX8 CokeTsl | TCP:plx8.diya.org:10005 roman ki
& CneuuwancHele
[ MonbsoBaTenbCkke U
% ¥Ynpasnexnue moayns
& Loop
& Loop SSL
PLX8

an

Froman
—————————

Puc. 25. Bxnaaka 'Ilogcucrema’ KOpHEBOH CTpaHULbI ToAcucTeMbl 'TpaHCIOPTHI'.
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Kaxnapiii Momyns mnoxacuctembl '"TpaHcHopTsl' mpeAocTaBisieT KOHPUTYPAaLMOHHYIO CTpaHUIy C
Bkiagkamu 'Tpancmoptel' u 'Tlomoms'. Bxianka "Tpancnotsl' (puc.26) COAEpKHUT CIHUCOK BXOASIIUX U
HCXOJIANINX TPAHCIIOPTOB, 3aPETHUCTPUPOBAHHBIX B MOJyJIe. B KOHTEKCTHOM MEHIO CIIMCKOB TPAHCIIOPTOB
MOJIb30BATENI0 TMPEAOCTABISIETCS BO3MOXKHOCTh J100aBIIEHUS, YAAJeHUS M TMepexoJa K HYKHOMY
Tpancnoptry. Bo Bkmaake 'Tlomoms' comepxurcs mHOpMaIuss 0 MOAyile HoacucTeMmbl 'TpaHcHnopThr
(puc.17), coctaB KOTOPOI HIEHTUYEH JUISI BCEX MOTYJIEH.

dain PepaxtwpoBanne Bug [Momowbs
8 5800 - = 2 G 2
Vimna
= & Demo station @ ol 2B T
“% Basbl paHHbIX
2 BeaonacHocTs TpaHcnopTsl | lMomouys |
= 3 TpaHcnopTsl .
= 6@ SSL I:amﬂ'
BxodHoll mpadcnopm: Self
BrixodHol mpadcnopm WEB_1
=+ CokeTol WEB_2
Bxodnol mpaHciopm:
BrixadHol mpaHcnopm
% TpaHcnopTHblE NPOTOKOMNb
| CBop paHHbIX
| ApxuBbl BbixoA;
&4 CneuwancHble TrCntrloop
4| Monb3oBaTensckMe MHTEpC TrCntrpix8
&y YnpaeneHwe MooynaMM
& Loop
&» Loop SSL
PLX8
(1 [+ 1+]
Froman|

Puc. 26. Bknaaka "Tpancnopts!' Moyiist HoACUCTEMBI 'TpaHCIOPTHI'.

Kaxxapiif TpaHCTIOPT COAEPKUT COOCTBEHHYIO CTpaHMILy KOH(UTYpaIK ¢ OJHOM BKIaaKoi 'TpaHcrnoprt'.
Ota BKJIaJIKa COACP>KUT OCHOBHBIE HACTPOUKU TpaHCcHopTa. Bxoasuwmii Tpancnopt (puc.27) CoaepKur:

+ Paznen 'CoctostHre' — COIEPKUT CBOMCTBA XapaKTEPU3YIOIINE COCTOSHUE TPAHCTIOPTA:
«  Cmamyc — uHQOpMAIIHS O TEKYIIIEM COCTOSIHUM TPAHCIIOPTA U CTATUCTHUKA €0 PaboThlI.
«  Bwinonnsiemcsi — cOCTOsIHME TpaHcHopTa 'BeinonHsercs'.
« B/ mpancnopma — anpec bJl nns xpaHeHus! JTaHHBIX TPAHCOPTA.

+ Paznen 'Kondurypanus' — HenocpeICTBEHHO COAEPKUT MOJIsE KOHPUTYpaluu:
+ ID — undopmanus 06 uneHTuGUKaTOpe TpaHCIIOPTA.
Mmsa — yka3pIBaeT UMs TPAHCIIOPTA.
Onucanue — KpaTKo€ ONMCAaHUE TPAHCIIOPTA U €ro Ha3HAYECHHUS.
« Aopec — aapec TpaHCHOpTa B CCHU(PUIHOM I TUIA TpaHcmopTa (Moayns) dopmare.
Omnwucanue (opmarta 3ammcu agpeca TPAHCHOPTA, KaK MPAaBHUIIO, JOCTYITHO BO BCIUIBIBAIOIIEH
MOJICKa3Ke ATOTO MOJIS.
«  Tpancnopmmuoeiii npomoxkon — YyKa3blBaeT HA MOIYJb TPAHCIOPTHOTO MPOTOKOJIA
(moncucrema 'TpaHCTIOPTHBIE MPOTOKOJIBI'), KOTOPBIA JOJKEH paboTaTh B CBS3KE C JTaHHBIM
BXOJIHBIM TpaHCHOPTOM. T.e. MoONyueHHBbIE HECTPYKTYpPUPOBAHHBIE HAHHBIE 3TOT MOJIYJb
OyzeT HampaBIIATh Ha CTPYKTYPU3ALUIO U 00pabOTKy yKa3aHHOMY MOJYJIIO TPAHCIIOPTHOTO
MIPOTOKOJIA.
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« 3anyckamb — YyKa3bIBa€T Ha COCTOSHUC
TPaHCIIOPT MPH 3arpy3Ke.

QT OpenSCADA KoHdgHMrypaTop
dann Pepaktvposadve Bup [Momowps

880000 ==

Mnma

200

=- @ Demo station
% Basbl faHHbIx

Tpaxcnopt

BxodHoii mpaHcnopm: Self

'Beinosinsiercss' B KOTOpO€ NEPEBOIAUTH

0= B

1, besonacHocTb
~CocroaHue

= § TpaHcnopTsl
= g SSL
BxodHol mpaxciopm:

BrixodHol mpaHcnopm BuinonHaeTcs: v

Cratyc: 3anyweH. CoeguHedni 1, oTkpbiTo 1. Tpaduk Bxogawmin 3418 kb,
mcxoaawmni 1.683e+04 k6. 3akpbiTo coeAUMHEHHA No numuTy 0.

c i CokeTsl
£l BxodHod mpasdcnopm:

M

Salf
WEB 1
WEB_2

~Kondpurypaumsa
ID: Self

= BuixodHol mpaHciopm Wnan: [Seli

TrCntrplx8
v TpaHcnopTHble NpOTOKOMbL
/| CBop paHHbIX
[ ApxuBbl

& CneuwancHble

[@ Monb3oBaTENbCKWE WHTEPC Appec: [TCP::1{]{]{]5:1

& Ynpaenerue MogynsmMu
= Loop

TpaHcnopTHLIA NpoTokon: | SelfSystem H

@ Loop SSL Sanyckats: ¥l

PLX8 [nuHa ovepenu:
MakcumymM KnMeHToB:
Bxogxoi Bydpep (kBaiT):

R R — D

Flroman)
s

Puc. 27. Bxnanka 'TpancnopT' cTpaHMIbI BXOISIIETO TPAHCIIOPTAa MOAYJIA MOACUCTEMBI 'TpaHCIOPTHI'.

Onucanue nporpammbl OpenSCADA 53



Ucxonsmuii Tpancniopt (puc.28) COmepKUT:

+ Pazgen 'CocrostHue' — coOEp>KUT CBOMCTBA XapaKTEPU3YIOLIUE COCTOSHUE TPAHCIIOPTA:
+  Cmamyc — vH(pOpMaIus 0 TEKYIIEM COCTOSTHUU TPAHCTIOPTA U CTATUCTUKA €0 pabOTHI.
+  Bwinonusemcsa — cocTosiHue TpaHcnopTa 'BeinonHsercs'.
« b/ mpancnopma — anpec b/l nig XpaHeHUs: JaHHBIX TPAHCIIOPTA.

+ Paznen 'Kondurypanus' — HenocpeICTBEHHO COAEPKUT M0JIs KOHPUTYpaLuu:
+ ID — urdopmanus 00 uIeHTHPUKATOPE TPAHCIIOPTA.
+  Mmsa — yka3pIBaeT UMs TpaHCIOPTA.
+  Onucanue — KpaTKoOe ONMCAaHUE TPAHCIIOPTA M €r0 Ha3HAUCHMUS.
+  Aopec — anpec TpaHCHOpTa B CHCHU(DUIHOM JIJIs THITA TpaHCIopTa (Momyiist) ¢hopMare.
Omnwucanue (opmarta 3ammcu agpeca TPAHCHOPTA, KaK MPaBUIIO, JOCTYITHO BO BCIUIbIBAIOILEH
MOJICKA3Ke ATOTO TOJIS.
« 3anyckamv — yKa3bplBa€T Ha COCTOSIHME 'BbInonHseTcs' B KOTOpOE NEPEBOAMTH
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 pA 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. 28. Bxnaznka "TpancnopT' cTpaHMIIbl HCXOAAILETO TPAHCIIOPTa MOLYJIS OACUCTEMBI 'TpaHcnopTh!'.
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Hcxonaumumii TpaHCIIOPT, B JONOJHEHUH, MPENOCTaBIsIeT BKIAAKY (OPMUPOBAHUS I0JIb30BATEILCKOIO
3ampoca uepe3 JaHHbI TpaHcnopT (puc.29). Bxiaaka npegHasHaueHa AU HallaJKU CBSA3U, a TaKoke UL
OTJIAJIKA IPOTOKOJIOB, U COAEPIKUT:

+  Bpewmsa (mc) — nHdopManus o BpeMEHHU 3aTPau€HHOM Ha 3arpoc U MOJIyuYeHHE OTBETA.

+  Peoicum — yKa3pIBaeT peXHUM JaHHbIX, U3 crnucka 'Tekct' u 'bunaphblif’, B koTopoM Oyner
(bopMHpOBATLCS 3apoc U NPEAOCTABIATHCS OTBET. B OMHapHOM peXuMe IaHHbIE 3alUCBIBAIOTCS
napamMu Yucell B IIECTHAAIATEPUYHOM UCUUCICHHH, T.€ OaliTaMu, pa3ienéHHbIMU poOeIaMu.

«  Omnpasums — KOMaH/1a OTIIPABUTH 3aIPOC.

+  3anpoc — COIEPKUT 3a1pOC B BBIOPAHHOM PEKHUME MPEJICTABICHUS JaHHBIX.

«  Omeem — npenoCTaBiIsIeT OTBET B BBIOPAHHOM PEXHMME NPECTABICHUS JAHHBIX.

¢~ 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. 29. Bxnazaxka '3anpoc' cTpaHHIIbl HCXOASIIET0 TPAHCIIOPTAa MOYJISA MOJACUCTEMBI "TpaHcnopThI'.
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4.4. IToacucrema '"TpancnopTHbie NPOTOKOJIbI'

[Toncucrema sBisiercss MonyiabHOM. Jlns KOH(Urypauumu MOJICHCTEMBI IPENlycCMOTpEHa KOpHEBas
CTpaHUIA MOJACUCTEMBI 'TpaHCIIOPTHBIE NPOTOKONBI, coiepkamas Bkiaaaku 'Moxyau' u 'Tlomormp'.
Bxnaaka 'Moaynu' (puc.15) comepXHT CIOUCOK MOMYJEW MOoACHCTeMBbl "TpaHCIOpPTHBIE MPOTOKOIBI M
UACHTUYHA JJIs BCEX MOAYJIbHBIX nojacucTeM. Brianka 'TloMolp' conep>kUT KpaTKyro MOMOUIb SIS JAHHON
CTPaHULBI.

Kaxnapiii monyns moacuctembl "TpaHCHOPTHBIE NPOTOKONBI' MPEAOCTaBIseT KOH(UTYPAIIMOHHYIO
cTpanuily ¢ omgHou Brimangkod 'Tlomomp'. Bo Bkianke 'Tlomomps' comepxkurcs wHGOpMaNus O MOIYIE
nojcucTeMsbl 'TpaHcropTHBIE TPOTOKOMBI' (pHc.17), cocTaB KOTOPOW MASHTUYCH JIJIsI BCEX MOTYJICH.
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4.5. IToacucrema 'Coop naHubIx'

[Toacucrema sIBASIETCS MOAYJIBHOM U COAEPKHUT HEpapXuio 00BEKTOB M300pakEéHHYI0 Ha puc.30. Jlns
KOH(QUTypalMu TOACUCTEMBI MpelyCMOTpeHa KOpHeBass cTpaHuma mnoacucremMbsl 'COop maHHBIX',
cojepxaras Bkiaaku 'bubmmoreku madiaonos', 'Moaynu' u 'Tlomomp'.

Jis momyuyeHust AocTyna Ha MOJUGUKAIMIO OOBEKTOB O3TOW IOACUCTEMbl HEOOXOIUMBI IpaBa
noJsib3oBarens B rpynne “DAQ” unu npaBa NpUBUIETHPOBAHHOTO MOJIH30BATEIS.

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. 30. Uepapxudeckas cTpykTypa noacucteMsl 'COOp naHHBIX .

Bknanka "PeszepBupoBanue’ (puc.31) conepXUT KOH(PUIYpalnio pe3epBUPOBAHUS MCTOYHUKOB JAHHBIX
nojcuctemsl 'COOp JaHHBIX' CTAHIIMHM B COCTaBE HACTPOEK:
« Cmamyc — coaepXuT HHpopMalHi0 O paboTe CXeMbl pe3epBUPOBAaHUS, OOBIYHO 3TO BpEMs
3aTpadye€HHOE Ha MCIIOJHEHUS OJJHOTO LIMKJIA 33a]]aui 00CIyKUBAaHUS pe3epBa.
«  VYposenv cmanyuu — yxa3pIBaeT YpOBEHb JaHHOW CTAHIIMM B cXeMme pesepBupoBanus (0—255).
« Ilepuoo 3aoauu pesepsuposanus — YKa3bIBaCT MEPHOAUYHOCTh MCIIOJHEHUS 3aJauu
pe3epBupoBaHus, B cekynaax (1-255).
«  Unmepsan epemenu soccmanosnenus coeOurenls — yKa3blBaeT yepe3 KaKoi MHTepBal BpEeMEHU
OCYILIECTBIIATh TOMBITKY BOCCTAHOBJIEHMSI COEIMHEHUS C IOTEPSHHOM pe3epBHON CTaHLMEW, B
cexkynaax (0-255).
- Inybuna 6pemeHnu 60CCMAaHOBIEHUs OAHHLIX — YKa3bIBa€T HA MAaKCHUMAJIbHYIO TIIyOUHY
apXMBHBIX JIaHHBIX JJI1 BOCCTAHOBJICHHS U3 apXHBa YIaJE€HHOM CTaHLIMU MpH 3amycke, B yacax (0—
12).
« Cmanyuu — conepxxut Tabmuiy ¢ umHbopmaimeldn o pe3epBHBIX CTaHIUAX. CTaHIIMM MOXHO
N00aBIIATh U YIANATH MOCPEACTBOM KOHTEKCTHOTO MeHI0. MaeHTnugukaTop 100aBIEHHBIX CTaHIUN
HY)KHO BbIOpaTh W3 CHOHCKa JOCTyHHbIX cucTeMHbIX cTaHiuuii OpenSCADA. TaOnuna
IIPEJOCTABIIAET TAKYI0 HHPOPMALIMIO O CTAHLIUU:
« ID — unenrudukarop cucremuoi craniu OpenSCADA, nomkeH ObITh U3MEHEH TOCIIEe
noOaBieHus MyTEM BbIOOpa U3 EPEYHS JOCTYIHBIX;
«  Umsa — umsa cucremuolt ctanuun OpenSCADA;
« /Kue — npu3HaK HaIW4Ks CBS3M C PE3EPBHOM CTaHIMEN;
«  Vposenv — ypoBeHb ylal€HHON CTAaHLIMU B CXEME PE3EPBUPOBAHMS;
«  Cuémyux — CUETYUK 3alPOCOB K PE3EPHON CTAHIIMM WM BPEMEHHU OXKHJIaHUS, B Clydae
OTCYTCTBHSI CBSI3H;
« 3anywen — CIHCOK JIOCTYIHBIX KOHTPOJIJIEPOB C TPU3HAKOM (+) JIOKaJIbHOTO
WCIIOJIHEHUS Ha yIaJE€HHON CTaHIIUH.
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« Ilepexoo k kKonguzypayuu nepeuns yOaiéHHvlx cmanyuii — KOMaH/1a AJIs Iepexo/ia Ha CTPAHUILy
koHpurypamuu ynanéuasix OpenSCADA crannwmii, B moacucreme "TpaHcropTs'.
« Koumponneppr — COAEpXXUT TaOMUIy C TIEPEUYHEM KOHTPOJUIEPOB JIOCTYNHBIX  JUIS
pE3epBUPOBAHUS U TEKYLIEE UX COCTOSTHUE:
«  Kommposnniep — TONHBIN UICHTUPUKATOP KOHTPOILIEPA;
«  Mma — M KOHTPOJLIEPA;
«  3anywen — NpU3HAK UCIIOJHEHMSI KOHTPOJUIEPA JIOKAIbHON CTAaHLIMEH;
«  Pezepsuposanue — pexuM pe3epBUPOBAHUS KOHTPOJUIEPA, MOXKET ObITh M3MEHEH, U3
nepeuHs: 'Beikintouer', 'AcummerpuyHoe' n 'CUMMeETpUUYHOE',
« Ilpeonoumenue ucnonrnenus — KOHPUIypalus IPEINOYTUTEIBHOTO HCIOJHEHUsS Ha
yKa3aHHOHM CTaHIMM, MOXKET ObITh U3MEHEH; 3ape3epBUPOBAHHbIC 3HAUEHUS YKA3bIBAIOT Ha:
<BBICOKMI YPOBEHb™> — HCIIOJIHCHME HA CTAaHLUUU C HAWBBICIIMM YypOBHEM, <Hwu3kuii
YPOBEHBb> — UCIIOJIHEHUE Ha CTaHIMH C CaMbIM HU3KHM ypoBHeM, <ONTHUMaJIbHO> — BBIOOD
JUISL NCTIOJIHEHUS! HAMEHEE Harpy>KEHHOM CTaHIMU.
« Yoanéunviti — TpU3HAK YKa3bIBAIOIIMNA HA WCIOJHEHUE KOHTpOJUIepa YAAIEHHOU
CTaHLIMEN U NIEPEBOJ] JIOKAIBHON B PEKUM CUHXPOHHU3ALUU JAHHbBIX U3 YIAJEHHON CTaHIUH.

O QT Configurator of OpenSCADA: Station 1

£

©ain  PepakTvposadve  Bup  Momowys  QTStarter

|l-"IMﬂ
- Station 1 S Modcucmema: Cbop daHHBIX
%4 Basbl paHHbIx

{4, BesonacHocTs Pesepeuposanie | EuBmuoTerw waBnoros | Mogymu | Momous |
i} TparcnopTel
ais TpaHCNOPTHEIE NPOTOKONE CTaTyc: Bpema obpaboTin T.173 Mc. [3
I ﬂ CHop gaHHex
LUnios MCTOUHWKO B At MepKog, 3aga41 pesepBrpoBaHIA (c): _
ModBus
DCOM knmveHT WHTepEan BREMEHW BOCCTaHOBNEHWA COSLHMHERKA (C) _n
SHMP knueHT [
N —— NyBUHE BPEMEHN BOCCTAHD BIEHWA AaHHBIX (YAC0E ) _
R CHop paHHBIX CUC CTaHLMM;
3BYKOEAA KapTa N
JoMUEcKkWil YpoB eH lﬂ WL |>‘KLfIB I LI | SRILL | ST |
BeimcuTens Ha java st2 Station 2 | v 2 4 System.AutoDA (+) ;
Chop gaHHeIX Siemens

Diamond nnatel chopa
Bubnuomera wadnoros:
| Apxnesl
@4 CrneupansHeie
[l NonesoeaTenscrme MHTEE
lﬂd ¥MpasneHe Mmogynamm

[I'Iepe](op, K KOHDMMYRELWM NEPEYHA YAANEHHEIX CTaHLN l

KoHTponnepsr:
l KoHTponnep Hma Iiiarn,rmpH | PesepBWMpOBaHKWE | 2anNoYTEHWE mcnonHer—l ¥ anEHHRBIA |
Systemn AutoDA  AKTUEHEIE fEHHBIE \f ACUMMETPHYHOE <BbICOKMIA Ypo B EHE> \f

?

#Jformar]

Puc. 31. Bknanka 'PezepsupoBanue’ noacuctemsl 'CO0Op AaHHBIX'.
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Bxnanka 'bubnmorekn mab6moHOB' (puc.32) cOACpKUT CHUCOK OMOIMOTEK MIA0JIOHOB ISl MTapaMeTPOB
9TOW TOJICUCTEMBI. B KOHTEKCTHOM MEHIO CTHCKa OMOIHMOTEK IIa0JIOHOB MOTH30BATEIIO MPEIOCTABIISICTCS
BO3MOKHOCTh JTOOABJICHHSI, yIaJIeHUsI W Tepexoaa K HyxkHoW Ombmmortexe. Bxmagka 'Momymu' (puc.15)
COJICP)KUT CHHCOK MOAyNed mojacucTeMbl "TpaHCHOPTHI' M WIACHTHYHA JJIS BCEX MOIYJIBHBIX MOJCHCTEM.
Bxnaaka 'Tlomoris' comepXUT KpaTKyro MOMOIIb JIsl JaHHOW CTPaHHIIBI.

-+ QT OpenSCADA KoHthUrypaTop

dain PepaktwpoBanve Buag [lomowb

WO =® =

|P‘IM;|

=]

0--&-E-B-E

®B-E-H-5-8--E

= @& Demo station

i Basbl panHbIx

fi2, BesonacHocTs

i TpaHcnopTbl

w TpaHcnopTHble NPOTOKONb
| Chop AaHHbIX

= Modyns:

TpaHcnopTép UCTOYHWKOB [
ModBus knueHT

DCON knueHT

SNMP knueHT

BnoYyHbIin BeMKMCIMTENB

¥ CGop naHHbIX cUCTEMBI
TNorvyecknii ypoBeHb
BbluMcnuTens Ha java noag
CBop paHHbIX Siemens
Diamond nnatel cbopa gax

- Bubnuomexa wabnoHoa:

s7
BazoBble wWabnoHel

[ 1 Apxuebl E

i —

200 29

E Modcucmema: C6op GaHHbLIX

Bubnnotekn wabnoHos | Moaynu | Momows |

BubnuoTtekw wabnoHoe:
57
Bazoeble wWabnoHbl

ffeman)
S

Puc. 32. Bxnanka 'bubnuorexku mabnoHoB' noacuctemsl 'CO0p JaHHBIX'.
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Kaxnas Oubnuotexa mabnoHoB moacucteMbl 'COOp AaHHBIX' MPENOCTaBlAeT KOH(QUTYPALIMOHHYIO
cTpanuiy ¢ Bkiaakamu 'bubnmoreka’ u 'llladnonsl napamerpos'. Bknanka 'bubnmoreka’ (puc.33) cogepxur
OCHOBHBIC HACTPONKN OMOIMOTEKH B COCTABE:

+ Pazpen 'CocrosiHue' — comepUT CBOMCTBA XapaKTEPU3YIOIIUE COCTOSTHIE OMOINOTEKH:
«  Jlocmynen — coctostaue 6ubarorexu 'JlocTyreH' .
« B/l oubnuomexu — anpec BJl mis xpaHeHus: JaHHBIX OMOTUOTEKH U MIAOJIOHOB.
+ Pazgen 'Kondurypanus' — HEnocpeIcTBEHHO COAEPIKUT MOJIsE KOHPHUTYpaLUu:
« ID — undopmanus 00 uaeHTHPUKATOPE OMOIUOTEKH.
+  Umsa — yka3bIBaeT UMs OMOIMOTEKH.
+  Onucanue — KpaTKOe OIMCaHne OMOINOTEKN U €€ Ha3HAUCHHS.

Bxkrnazka '[11aGnons! napameTpos' (puc.34) coaepKUT CIUCOK 11a0JI0HOB B Oubinoreke. B KOHTeKCTHOM
MEHIO CIIMCKa TII0JIb30BATEINI0 IPEJOCTABISIETCS BO3MOXHOCTh J100aBJICHHS, YAAJIECHUs U Iepexoaa K
HY)KHOMY I1a0JIOHY.

[ ¢+ QT OpenSCADA KoHtMrypaTop

Dain PepaktupoBadne Bug [Nomoulk

B BO0C00R=x 1kl 200 28

|M"'"I 4] Bubnuomeka wabnoHoe napamempoe: base

= Modyne:

TpaHcnopTép MCTOYHWKOB [ Bubnuoteka [ laBnoHel NnapameTpoB ]

ModBus knueHT

DCON knueHT - ~CocToaHne

SNMP knueHT ﬂom’yneﬁ: [

BnoyHbIA BoIMUCIMTENL s .

18 C60p A3HHBIX cHCTEMbI Bl Gubnuoteku: [ M implib_base v]

Jlorvyecknid ypoBeHb ~Koxdpurypauws

BeluMcnuTens Ha java noac Id: basa

CbBop paHHbIX Siemens

Diamond nnatsi cBopa aak Mma: [Ea:mable WabnoHsl ]
= Bubnuomeka wabmoHos: OnucaHwe:

ST

MNpenoctaenaeT peanusauwio Basosbix WabnoHoB.

:basoBble WabnoHbl
| ApxuBbl
&3 CneuwanbHble
4| MNonb3oBaTensckue HTEPQE
¢ Ynpasnexwe mogynamu
& Loop
# Loop SSL
PLX8

I I+
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foman

Puc. 33. OcHoBHas BKJIaaKa KOHPUTYypanuu OMOIMOTeKH MmadbaoHOB moacucTemsl 'COOp JaHHBIX .
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-+ | QT OpenS5CADA koHdurypaTop

dain Pepaktwpoeanve Bug [lomowe

BB00CO0RXR LLL 200 20

Vs (=] Bu6nuomeka wabnoHoe napamempoe: base
= Modyns:

TpaHcnopTép MCTOYHWMKOR [ Bubnuoteka | WabBnoHsl napameTpoB I

ModBus knueHT
DCON knueHT . WabnoHsi:
SMNMP knueHT CWrH. OUcKkpeTHanA
BnoyHeli BEMUCIUTENE CWrd. aHanor. no rpaHuuam
& C6op paHHbIX CMCTEMbI PacxoaoMepHbIiA yaen
TNorvyecknin ypoBeHb Bnox guckp. napameTpoB

BeluvcnuTtents Ha java noag
ChBop paHHbIx Siemens
Diamond nnatel cBopa aaH
= bubnuomexa wabnoHos: e
57
:bazoBble WabnoH.l
[ ] Apxuesl
» CneunansHble
[ MonesoaTeneckie MHTEPhEI
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Puc. 34. Bknanka cnucka ma0i10HOB B OuOnuoTeke madinoHoB noacucreMs! 'COop TaHHBIX' .
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Kaxnpiit m1abiion 6MOIMOTeKH MabI0HOB MPEJOCTABIISET KOHDUTYPAMOHHYIO CTPAHUILY C BKJIAJKAMH
"THa6mon' 1 '10". Bknaaka 'IllabnoH' (puc.35) coaepKUT OCHOBHBIE HACTPOUMKH IIa0JI0HA B COCTaBE:

+ Paznen 'CoctostHre' — COEPKUT CBOMCTBA XapaKTEPU3YIOIINE COCTOSHUE MTabIoHa:
«  Jlocmynen — coctosinue mabiona 'Joctymnen'.
+  Hcnonv306ano — KONWYECTBO MCIOB30BaHMs IIadinona. [lo3Bomser onmpenenuTs (akrt
WCTIOJIB30BaHUS M KaK CJICICTBHE BO3MOKHOCTh PEAAKTUPOBAHUS IA0IOHA.

+ Pazgen 'Kondurypanus' — HEnocpeIcTBEHHO COAEPIKUT MOJIsE KOHPHUTYpaLUu:
« ID — undopmanus 06 uneHTuduKaTope madioHa.
«  Umsa — yka3piBaeT UM m1abIoHa.
Onucanue — KpaTKoE€ OINKCaHUe 11a0JI0Ha U €r0 Ha3HAYECHMUS.

tanin PepaktpoBadve Bua [lNoMowbs

BB 000 = =x| ek 2 Q ]

|M"‘“:| ] lWWa6noH napamempa: Bnok duckp. napaMempoe
= @ Demo station
= Bazbl gaHHbIX Wabnow | 10
iy besonacHocTs
& TpaHcnopTsl ~CoctosHue
% TpaHcnopTHblE NPOTOKOMb Hoctynet: (¥
& 7| Cbop pakHbIX Vicnonb3oBaHo: 1
= Modyne:
TpaHcnopTép MCTOMHWMKOB O ~Kondpurypaums
ModBus knneHT Id: digitBlock
DCON wwenr Wms: [Enm: JUCKp. NapameTpos
SNMP knuensT ' :
Bnoynblil BEMUCIUTEND OnucaHue:
& C6op panHbix cucTemb Brok ana cBopkn AWCKPeTHLIX NapaMeTpoB YNPaBnAoLWWX oaHUM
TNornyecknii ypoBeHb annapartom.
Boiumcnutens Ha java noaof
Chop gaHHbIx Siemens
Diamond nnatel cbopa oaxy
= bubnuomexa wabnoHos: ||

s7

£ bazosble WabnoHol
CHWrH. AUcKpeTHan
CWrH. aHanor. no rpaHnu
PacxogomepHbIA yaen
Brnok gnckp. napameTpOEE

Apxuesl
a (]
Froman

Puc. 35. I'naBnas Bkianka KoHpUrypaluu mabdiioHa napameTpoB nojacucteMsl 'COop 1aHHBIX' .

Bruagka '1O' (puc.36) conepxur korpurypamnuto arpudytos (I0) mabioHOB 1 mporpamMmy madiioHa Ha
OJHOM u3 SI3bIKOB MOJIb30BATEIBCKOTO MPOrpaMMHUPOBAHUS OpenSCADA, Hanpumep
DAQ.JavaLikeCalc.JavaScript. B Ttabnuiy aTtpuOyToB Ima0iioHa MOJB30BAaTENh MOXKET, MOCPEICTBOM
KOHTEKCTHOTO MEHIO: T0OaBUTh, BCTABHUTH, YAAJIUTh, TIEPEABUHYTh BBEPX WU BHH3 3alUCh aTpuOyTa, a
TaKXXe OTPelaKTUPOBATh I10JIs aTpuOyTa:

+ Id — unentudukarop arpudyTa.

«  Uma — ums atpubyTa.

« Tun — BBIOOp THMA 3HaueHUs aTpuOyrta W3 cnmcka: 'BemectBennsiif', Tlensiit', 'Jlornyeckwuid',
'Ctpoka'.

+  Peowcum — BBIOOD pexxuma aTpubyTa U3 cnucka: 'Bxon', 'Beixo'.

+  Ampubym — pexxum aTpuOyTa rmapamerpa, peaii30BaHHOTO Ha OCHOBE I1a0JoHa u3 cnucka: 'He
atpuOyT', 'Tonmpko g urenus', 'Tlomueiit qoctym'. J{s aTpuOyToB 11abiaoHa y KOTOPBIX ATO MOJIE
YCTaHOBJIEHO OyJeT c037aBaThCsl COOTBETCTBYIOIIMH aTpuOyT y mHapaMerpa KOHTpOJUIepa 3TOH
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IIOJICUCTEMBI.

« Jocmyn — pexuM JaocTymna K arpuOyTy BO BKJIaJKe KOH(UTypaluu MIa0JIoHAa Yy MapaMmerpa
KOHTpOJIJIEpa 3TOM mojcucTembl, W3 crucka: 'Koncranta', 'Tlyonmmunas koncranrta', 'CBsizp'. B
pexxumax 'Tly6nuynas koHcTanTa' ¥ 'CBs3p' BO BKJIaJKe KOHGUrypauu madiaoHa OyayT 100aBiIeHbI
9TH aTpUOYTHI JJIsl YCTAHOBKM KOHCTAHTHI MJIM YKa3aHUs BHEITHEW CBS3M IapameTpa.

+ 3nauenue — 3HaueHue aTpuOyTa MO0 yMOIYaHUIO. Mnu mabioH cChUIKU AJIs JOCTyIA IO CChUIKE.
@®opmar mrabiioHa CCHUIKA 3aBHCUT OT KOMIIOHEHTa, KOTOPBIH ero ucmosb3yer. OOBIYHO, A
moayns DAQ.Logicl.ev mabnoH ccbuiku 3anucbiBaetcst B Buze: {Ilapamerp}|{aTpudyt}. Ilone
{ITapameTp} — yka3bIBaeT UMs IapameTpa Kak KOHTelHepa aTpuOyToB. ATpHUOYTHI ¢ OJUHAKOBBIM
3HaueHueMm {Ilapamerp} OynyT rpynnupoBaThCS M IO3BOJIAT HA3HAYATHCA TOJBKO YKa3aHHEM
KOHTeliHepa aTpuOyTOB, a OTJeNIbHbIe aTpUOYThl OyAyT CBs3aHbl ¢ aTpuOyTaMH KOHTeliHepa B
COOTBETCTBHH C I10JIEM {aTpPUOYT}.

C CHHTaKCHCOM $3bIKa IPOTPaMMBbl INAOJIOHA MOKHO O3HAKOMHUTHCS B JOKYMEHTALlUM MOJYJIS
MPEIOCTABISIONIETO  WMHTEPIPETaTOp  BBIOpAaHHOTO  s3blKa.  Hampumep,  THMHYHBIM  SI3BIKOM
noJib3oBarenbekoro nporpammupoBanust OpenSCADA sensercs DAQ.Javal ikeCalc.JavaScript

dain Pepaktvposanve Buao [Nomows

BB OO0 20 2R

|M"";I ] lWabnox napamempa: Briok duckp. napamempos
£ @ Demo station
“ Basbl naHHbIX LWa6non | 10
{fs, besonacHocTe
& TpaHcnopThl 10:
j E%Z:Cg:;ﬁ;:ﬁ:e MpoTOKOmS! Id | Wmsa Tun |Pe)HHM| ATtpubyTt |,U,oc1'yn| 3naveHve ﬁ
5 Modynb: cmdOpen Komanga "Otkpbims” formyeckuid  Beixop MomHeiid goctyn Cease  Kpaw|com
ll?dHE;:LTsO E:;g:fr CIHIHKE [y cmdClose Komanpga "3akpems” Jlormyeckuid  Beixop [Momueiid goctyn CeAse  Kpad|close
DCON twenT cmdStop  Komanga "Cton"  Jorudeckwid  Beixop Monubiid goctyn CeRae  KpaH|stop
SNMP knueHT
EIOYHbIA BLIYMCTHTEND 4 |stOpen CoctosHve "Otkp... Torwyeckuid  Bxop  Toneko ytenue CeAse  Kpad|st_open
% CBop AarHbix cucTembl H3blk nporpamMmsl: [JavaLikeCaIc_JavaScript H
Tornyeckuid ypoeeHb
BbluncrnuTens Ha java nogof Mporpanma:
Cbop paHHbix Siemens set=false; E
Diamond nnatel cbopa pany if(lcmdOpen && last_cmd!=1) { last_cmd=1; set=true; }
B bubnuomexa wabnoros: iflcmdClose && last_cmd!=2) { last_cmd=2; set=true; }
S7 if(cmdStop && last_cmd!=3) { last_cmd=3; set=true; }
- bazosble WwWabnoHsl if(set && tCmd>0) w_tm=tCmd;
CurH. ouckpeTHas if(w_tm=0) w_tm-=1./f _frq;
CWrH. aHanor. no rpaquyy else
PacxonomepHblid yaen {
Bnok guckp. napaMeTpoE w_tm=0;
| ApxuBbl if(tCmd=0)
@ CneuwancHble {
[ Nonb3aosaTenbckue nHTEpQEiq if(last_cmd==1) cmdOpen=false;
& Ynpaenexve MogynaMu if(last_cmd==2) cmdClose=false;
& Loop = if(last_cmd==3) cmdStop=false; e
@ Loop SSL } @
PLX8 E 1
1] [0

Foman

Puc. 36. Bknanka koHpuryparuu aTpuOyTOB ¥ MPOrpaMMBbI 11adioHa moacucteMs! 'COop TaHHBIX .
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Kaxnapiii Monmyne mnoacuctemsl 'COOp NaHHBIX' NPEIOCTaBIsCT KOH(PUIYPALMOHHYIO CTpPaHHILy C
Bkinaakamu 'Kontpomneps'! u  'Tlomoms'. Bxmagka 'Konrtpomnmepsr' (puc.37) COIEpXKHUT  CIHUCOK
KOHTPOJUIEPOB  3apETUCTPUPOBAHHBIX B MOIyJe. B KOHTEKCTHOM MEHIO CIHCKA TI0Jh30BATEIO
IPEOCTABIISAETCS. BO3MOXKHOCTb JJOOABJICHUS, YIaJICHUS U IIepexo/ia K Hy>KHOMY KOHTpoiuiepy. Bo Bkianke
Tlomomip' comepkutcss uHGOpMamms o Moxyie moacuctemsl 'Coop maHHbIX' (puc.17), cocTtaB KOTOpPOi
UJCHTUYEH JIJIS1 BCEX MOJYJICH.

®ain PepaktupoBadwe Bug [lomowb
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KMnma B

= mo station
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g
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~| Cbop paHHbIX
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TpaHcnopTER MCTOYHME

ModBus knuenT
DCOMN knueHT
SNMP knueHT
BnoyHbli BeMMCIMTENE
¥ CBop naHHbIX CUCTE
TNormyecknia yposeHs
BbuucnuTens Ha java I
CBop paHHelx Siemens
Diamond nnatel cbopa
Eubnuometxa wabnoHos:
1 ApxmBbl

CneuwnansHele

4 Monb3oBaTenbCKUe MHTED

& YnpaeneHwe MogynaMu
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Loop SSL
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Puc. 37. Bxnanka 'Konrposteps!' Moayiis moacucteMsr 'CO0p TaHHBIX'.
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Kaxplit KOHTpOIIIEp CONEPKUT COOCTBEHHYIO CTpaHUILy KOHHUTrypauuu ¢ Bkiaakamu 'Konrpomnep' u
'TlapameTps!'.

Bxnaaka 'Kontpomnep' (puc.38) comepKUT OCHOBHBIE HAcTpoilku. COCTaB ATHX HACTPOCK MOXKET
HECKOJIBKO OTJIMYAThCA OT OAHOTO MOXYJS 3TOW MOACHUCTEMBI K Jpyromy, 0 4€M MOXHO Yy3HaTh B
COOCTBEHHOW JTOKyMEHTAllMu MojyJsied. B kauecTBe mpumepa pacCMOTPHM HACTPOWKH KOHTpOJUIepa Y
Moyl KoHTposuiepa orudeckoro DAQ.LogicLev:

+ Paznen 'CocrosiHue' — conepKUT CBONCTBA XapaKTEPU3YIOLUE COCTOSITHUE KOHTPOJIIEpa:
- Cmamyc — yKa3bIBaeT cTaTyc KOHTpoJiepa. B HalieM ciydyae KOHTPOJUIEpP UCHIOTHSAETCS
u Bpems BelunciieHus cocrasisieT 0.394644 MunmcekyHbl.
« Brkamwouyen — cocrosHuE KOHTpojulepa 'Bitouen'. BKIIIOYEHHBIH  KOHTpOJLIEp
MIPEIOCTABIIAET BOBMOKHOCTh CO3/IaHUS TApaMEeTPOB U UX KOH(UTYpAITHH.
« 3anywen — cocrosiHue KOHTposuiepa '3amymien'. HWcnmonHsomuics KOHTPOJUIEp
BBITIONHSIET (U3NYECKUl cOOp MaHHBIX H/WIM BKIIOYAET MEXaHU3MbI JOCTYNa K STUM
JTAHHBIM.
« bBJ[ konmponnepa — anpec b]l 1ist XxpaHeHHs! JaHHBIX KOHTPOJUIEpA U €ro TapaMeTpPOB.
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« Paznen 'Kondurypanus' — HENMOCPEIACTBEHHO COJEPIKHUT MOJIsT KOH(DHUTyparyu:

« ID — undopmanust 06 uaCHTUPUKATOPE KOHTPOILIEPA.

«  Umsa — yka3pIBaeT UMl KOHTPOJIIEPA.

«  Onucanue — KpaTKoe ONMUCAHUE KOHTPOJIJIEpa U €ro Ha3HAYCHHUS.

« Brxanrouams — yKa3blBaeT Ha cocTosiHME 'Bkitodars' B KOTOpoe MepeBOAUTH KOHTPOJIIED
TIpH 3arpys3Ke.

«  3anyckamb — yKa3blBae€T Ha COCTOSHME '3amylleH' B KOTOPOE MEPEBOJUTH KOHTPOJUIEP
IIpH 3arpys3Ke.

«  Peoicum 2opuzonmanvHo2o pezepeupoeanusi — BKIIOYAET KOHTPOJJIEP B CXEMY
TOPU30HTAILHOTO PE3epPBUPOBAHUS cOOpa JaHHBIX MOACUCTEMBI 'COOp NaHHBIX' M yKA3bIBACT
peXUM pe3epBUpOBaHus 'AcuMMeTpUYHbIN' WK 'CUMMETPUYHBIH'.

« Ilpeonoumenue ucnonneHuss OAHHO20 KOHMPOALEpA — YKa3blBa€T NPEAIOYTEHUS
WCIIOJTHEHUS TaHHOTO KOHTPOJUIEpa Ha CTAHIIUU B CXEME PEe3epBUPOBAHMS.

« Tabauya napamempog — MMs TaONULBI B KOTOPOH COXpPaHATh MapaMeTpbl (MMEIOTCS B
BTy OOBEKTHI TTapaMeTPOB cOOpa TaHHBIX ) KOHTPOJIIEPA.

« Ilepuoo nonyuenus oamnvix (Mc) — TNEPUOAMYHOCTH 3a/auu cOopa AaHHBIX. B Hamem
IpUMEpPE ITO TEPUOAMIHOCTH BBIYMCIICHUS Ia0JIOHA.
«  Vposeenv npuopumema 3adauu nonyueHusi 0amHbiX — YCTAHABIMBAET MPHOPUTETHOCTD

3ajaun cOopa JaHHBIX 3TOTO KOHTposuiepa. Mcmosip3yercss mpu IUIAaHUPOBAHUM 3ajad
ONEepalMoOHHON CHCTEMOU. B cilyyae MCMOTHEHMS] CTAaHLIMH OT MMEHHU CYIEpIIOiIb30BaTENs
'root' 3TO mMOJE€ BKJIIOYAET IUIAHUPOBAHUS 3aJa4d KOHTPOJLJIEPA B PEXKHUME PEAJbHOIrO
BPEMEHU U YKa3aHHBIM IIPUOPUTETOM.

dain PegakTwpoeaHwe Bupg  Momowe  QTStarter

880U Lal280 22

|MMH
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LLIMo3 METOUHMKOE JaHHEI _
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DZOMN knueHT
SMNMP knneHT
BRoYHBIN BBIMMCNMTEND — KoHgmrypaupma
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ID: experiment
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F4 COAERMUT MYNNY IKCAEPUMEHTaNbHLIX NapaMeTRoE.
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T_PP3

T_PPS |

P_PP1

P_PP3

P_PPS Brniovate: [wf

3 KLLI&

P;KprTME Janyckate: [

P4 Pe3epBrpoB aHWe: [BbIKJ'IIOHEHO [ v]

Pi

Yaen yuéTa 1 MpegnoqTEHE MCNoNHEHWA: [:Bblconmi& YPOB EHE> | v]

Ti . -
PTOS03 Tabnvua NapameTRoE: [ LogLevPrm_experiment

KpaH KLL7 E Meprog NonyYeHua gaHHe (mc): | 1000 E
F PP1 il
[III] YpoBeHb NPUOPWTETE 3348494 NoNyYEHWA JaHHbIX: _E

Jroman]

Puc. 38. I'maBHas BKIaka KOHQHUTypauu KOHTposuiepa nojacucremMs! 'COop TaHHBIX' .
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Bxnanka 'Tlapamerps!' (puc.39) comepXUT CHUCOK MapaMeTpPOB B KOHTPOJUIEpPE, a TakKe MH(POPMAIIUIO
00 o00mmeM KOMMYEeCTBE M KOJMYECTBE BKIIIOUEHHBIX IMapamMeTpoB. B KOHTEKCTHOM MEHIO CIHHCKa
MOJI30BATEI0 TIPEJIOCTABISETCS BO3MOXKHOCTh J00ABIICHUS, YAAJCHUS W Tepexoja K HYKHOMY
napameTpy.

Pain Pepaktvpoeadve Bug [NoMmowb
8 8OO0 R LHa L0 2
Vims 2] KoHmponnep: kcnepuMeHmanbHbIl
= @ Demo station
= Basbl gaHHbIX Kontponnep | MapameTps
i, besonacHocTb
& TpaHcnopTbl Konuuecteo: Beero: 19; BknioueHo: 19
=" TpaHCﬂGpTHbIE MPOTOKONEI napaMEpr“
= | Cbop paHHbIX {=]
= Modynes: E4
TpaHcnopTER UCTOYHWKDB T PP1
ModBus knueHT T PP3
DCON knueHT || T PP5
SNMP knueHT P PP1
BnoyHbli BEIMMCAIWTENL P PP3
¥ Cbop faHHbIX cUCTEMb P PP5
= Ilormyeckiid ypoBeHb BE_IKprTME KLLUG
= JKCNepUMeEHTaNLHbIA P3 E
F3 (=%
F4
T PP1
T_PP3
T _PP5
P_PP1
P_PP3 E
ol (]
ffoman]

Puc. 39. Bxnanka Tlapametps!' cTpaHuLibl KOHGUTYpaIi KOHTpoJuiepa nojacucteMsl 'COop JaHHBIX'.

[TapameTpsl KOHTpOIIIEPOB ToAcHcTEMBI 'COOp JaHHBIX' MPEIOCTaBIIeT KOH(PUTYPAITHOHHYIO CTPAHUILY
¢ Briaakamu 'Tlapamerp', 'AtpulyThl', 'ApxuBanus' u 'Kondurypanus mabnona'. Bknanka 'Konduryparus
mabyioHa' He SBJSIETCS CTAHIAPTHOM, a MPHUCYTCTBYET TOJBKO B MOAYISIX mojacucteMbl 'COOp JaHHBIX',
KOTOpBIE pEATU3yI0T MEXaHW3Mbl paboOThl MO MIA0JIOHY B KOHTEKCTE MCTOYHMKA JaHHBIX HMHU
oOcnyxuBaemoro. B nanHblif 00630p 3Ta BKJIa/IKa BKIIIOUYEHA [T 00€CIIeUeHUs JIOTHYeCKOH 3aBepLIEHHOCTH

0030pa KOHUTYypanuH IA0JIOHOB TapaMeTpoB mojacucTeMbl 'COOp MaHHBIX' Kak (DUHATBHBIA JTam —
UCTIOJIb30BaHUsI.

Bxnanka 'Tlapamerp' (puc.40) conep>kKUT OCHOBHBIE HACTPOUKH B COCTABE:

« Pazpgen 'Cocrosinne' — cOAEpKUT CBOMCTBA XapaKTEPU3YIOIIUE COCTOSIHUE TTapaMeTpa:
+  Tun — undopmanus o TUIE apaMeTpa.
« Brkanwouen — cocrosiHue mnapameTpa 'Briroder'. BxirodeHHbBIN nmapaMerp MCHOIb3yeTcs
KOHTPOJIEPOM JJis cOOpa TaHHBIX.

+ Paznmen 'Kondurypaius' — HENMOCPEICTBEHHO COACPKUT IMOJISI KOH(PUTYpaIiu:
« ID — copepxut undopmaruio 00 uIeHTHPUKATOPE MapaMeTpa.
«  UWma — yka3pIBaeT UMS NapaMeTpa.
Onucanue — KpaTKoe OINKCaHUE MapaMeTpa U ero Ha3HaueHUsI.
«  Brrtouams — yka3blBaeT Ha cocTosiHue 'BrimrouaTs' B KOTOpOE MEPEeBOJUTH apaMeTp NpU
3arpyske.
« Peoicum — COIEPKUT JABa TOJS: HEMOCPEACTBEHHO PEXUM M ero KoHdurypauuio. B
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cllydae ¢ mapameTpoM KOHTpOJuIepa MOJYJs JAHHOTO THIA 3TO PEXHUM padoThI 'TIO 111a0iIoHy'
U aJipec paHee HaMU PacCMOTPEHHOIO MIa0JIOHA.

Bxnaaka 'Atpulbytel' (puc.41) comepuT arpuOyThl MapaMeTpa W WX 3HAYCHHS] B COOTBETCTBHH C
KOH(UTYpaIHel NCIOb3YEeMOT0 IMa0JI0Ha W BHIYMCICHHUS €r0 MPOTrPaMMBbl.

Bxmanka 'ApxuBanus’ (puc.42) comepkutr Tabnumy ¢ arpuOyramu mapameTrpa, B KOJIOHKAxX, H
apxuBaTopamy, B cTpokax. [lonbp30Baresb uMeeT BO3MOXKHOCTh YCTAHOBUThH apXHUBAILMIO HYKHOT'O aTpuOyTa
TpeOyeMbIM apXHUBaTOPOM MPOCTO U3MEHHB SYCHKY Ha MEPECEUCHUH.

Bxnanka 'Kondurypamus mabmona' (puc.43) comep uT KOH(DHUTypallMOHHBIE TIOJISI B COOTBETCTBHH C
mabiaoHoM. B mpumepe 3To rpynmoBasi CBsi3b HAa BHEIIHWMI TMapaMerp. DTy CBsI3b MOXHO yCTaHOBHUTH
IPOCTO yKaszaB IMyThb K mapametpy eciu (uar 'Tloka3siBaTh TONBKO aTpuOyTHI' HE ycTaHOBIEeH. Wnm-xke
YCTaHOBUTH aJipeca aTpuOyTOB MO OTJAEIBHOCTH €ClU (piiar yCTaHOBIICH.

[ . QT OpenSCADA KoHUrypaTop

$ain PepaxtwpoBanne Bug [omowb
E = = £
880U =X &L 200 @
|MM" 4] Mapamemp: KpaH KLLI7
¥ CBop faHHbIX cUcTEMb
=l Jlora4ecknia ypoBeHs MNapameTtp [ ATpUBYThI | ApxmBauva | Kondurypauma wabnoxa
£ 3KCnepyMeHTanNbHBIA
Fa ~CocToAHue
F4 Tun: std
TPP1 ] .
T PP3 BrnoueH: [+
T_PP5 ~Kondpurypauus
P_PP1 ID: KLWI7
P_PP3 .
P_PPS Mms: [I(paH KLI7
JakpbiTvie KLUG Onwucanne:
P3 KpaH 3akpbiua KW7.
P4
Pi
Yaen yuéta 1 L
Ti
PT0503
Kpan KIL7 Brnouate:
F PP1 Pexum: [ll]aﬁnor-l |vl [base.digilBlock ‘v]
F PP3 n
F PP5
ArNATANRL HA iSIlISI
al )
Ffoman

Puc. 40. I'nmaBHas BKJIa/ika KOHQUrypaluy napameTpa KoHTposiepa noacuctems 'CO0p JaHHBIX .
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«+ QT OpenSCADA KoHdMrypaTop = =]
dain Pepaxktwposadne Bug [lomowbs
— ) L= ﬁ,
88000 =x L2000 28
Vims =) Mapamemp: Kpax KLU7
¥ COGop faHHbIX crcTeMb
= Jlorvdeckuil yposeHs Mapametp | ATpubyTel | Apxusauvs | Kowdpurypauus wafnoxa |
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F PP1 CoctosHune "3akpe”: On
FPP3 Bpems yoepx. koManas! (c): E
F PP5 *
IACDIATAENL HA 130 7S
foman

napaMeTrpa KoHTposuiepa noxcucremsl 'CO0Op maHHBIX'.

| QT OpenSCADA KoHthurypaTop

tann Pepaxktupoeanwe Bug [omows
I ] ) - ﬁ
880002 x Ll 200 29
Vims [l Mapamemp: KpaH KLI7
¥ Cbop paHHbIX cUCTEME
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El- 3KCNepUMEHTANLHBIA
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T_PP3 1 [SHIFR
T_PPS P T
P_PP1 2 |NAME
P_PP3 3 |DESCR
P_PP5 _—
3akpbirue KLUG 4 |err
P3 — 40
P4 5_ cmdQOpen
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Yaen yu4éTa 1 - _—
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PT0503 — o
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F PP3 - =
F PP5 -

7 EEEEE ACTIATENR H3 13 TS

Ffoman

Puc. 42. Bknanka 'ApxuBanus' napameTpa KOHTpoJuiepa nojacucteMsl 'COop AaHHBIX'.
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¢« | QT OpenSCADA KoHipurypaTop

$aiin PepaktwposBanve Bug [Momouwb

88000 =X L1kl 200 28

Kna (=]

¥ CBop faHHbIX cUCTeMb )
&l Nloru4eckuid ypoBeHb Mapametp | AtpuByTel | Apxusauns | Kondurypauus wabnona I
El JKCNepUMEHTaNEHbIA
F3 MNokaasiBaTe ToNbKo aTpUBYTLI: (W]

F4 ~MNapameTpel

T PP1

T_PP3
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-]
P_PP1 | ]
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-]
-]

Mapamemp: Kpan KLWIT

Komanga "OTkpeiTe": [BIockCalc.Anast‘l toZnode.KLW7.com

P_PP3 =
P _PP5 CocTosHue "OTKpLIT": [Block{}alc.Anasﬂ to2node.KL7.st_open
3akpbiTue KIUG
P3
P4
Pi T
Yaen yueTta 1
Ti
PT0503
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F PP
F PP3 E
C DDE

(4]

CocToaHue "3akpbim": ’BlockCaIc.Anasﬂ to2node KWWY st _close

Foman
S

Puc. 43. Bknanka 'Kondurypanus mabnona' napamerpa KOHTposiepa nogcuctemsl 'CO0p JaHHBIX'.
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4.6. IToacucrema 'ApxuBb’

[Toncucrema sBIsieTCs MOAYJBHOM M CONEPKUT UEPaApXUI0 O0OBEKTOB M300pakéHHYyr0 Ha puc.44. Jlis
KOH(Urypanuu MOACUCTEMBI MPEIyCMOTPEHAa KOpHEBas CTpaHHIA MOACHUCTEMBbI 'APXUBBI', COjAEprKaIias
BKJIaJIKU 'ApxuB coobmienuit', 'Apxussl 3Hauenuit', 'Moaynu' u 'Tlomonrs'.

Jis momyuyeHust AocTyna Ha MOJUGUKAIMIO OOBEKTOB O3TOW IOACUCTEMbl HEOOXOIUMBI IpaBa
NoJIB30BaTes B rpymie “Archive’” uiau mpaBa MpUBHIETUPOBAHHOTO TTOJIb30BATEIIS.

P -.

Temo CucmesHeil caoll
CTaHUKWA

.
Crod nodcucmend

Apxunesl

CPULoad_load
E. . I.qpxue IHavE R |

1

FSArch / \ -
Apxireamopa |

|StatErmrs i1m 15 ;
ApAiaamop bl CODDLLS T U 143 W8 WU |

Modyneksid cnol |

Puc. 44. Uepapxuueckasi CTpyKTypa MOJACUCTEMBI 'ApXUBBI'.

Bxrnaaka 'ApxuB cooOmieHuit' (puc.45) coaepKUT KOHPUTYpAIUIO apXuBa coolieHuid u popmy 3armpoca
COOOLICHNH U3 apXUBa.

Kondurypamus apxvuBa cooO1mmennii mpeacTaBieHa MOJISIMH:

« Makc. xon. 3anpawi. coobujenuii — YyKas3bIBaeT TI00albHOE OrpaHUYCHHE Ha MaKCHMaJbHOE
KOJIMYECTBO COOOIIEHNI 00padaTbiBaeMOe OJTHUM 3aITPOCOM.
« Paszmep Oygepa coobwenuii — yxa3pIBa€T Ha Pa3MEPHOCTh OOJACTH ONEPATHBHOW MaMSTH

3ape3epBUPOBAHHOEC HA MPOMEXKYTOUHBIH Oydep coobmenmit. Coobmenus u3 Oydepa
3aIpalIuBarOTCS U IPOCMOTPA, U ApXUBUPYIOTCS apXHUBATOPAMHU COOOIICHUIA.

« Ilepuoo apxusuposanusi coobujenuti ( ¢ ) — TMEPHUOANIHOCTH C KOTOPOH apXHBATOPHI BEIOMPAIOT
coobmieHus u3 0ydepa 11 UX apXUBUPOBAHHUS.

®opma 3ampoca COOOLIEHUH COJNEPKUT KOH(UTypallMOHHBbIE MOJS 3ampoca U TabJuIly pe3ynbTara.
KonpurypaunonHsle moss 3amnpoca:

 Bpems — yka3bIBaeT BpeMs 3ampoca.
« Pasmep (cex) — yKa3bIBaeT pa3Mep WM INIyOUHY 3arpoca, B CeKyHax.
« Illabnon kamezopuu — yKa3pIBaeT KaTETOPHUIO 3alIPONICHHBIX COOOMIeHNH. B kxaTeropumu MOXHO
yKa3bIBaTh 3JIEMEHTHI BBIOOPKH 110 IA0JIOHY, @ UMEHHO CUMBOJIBI '*' — 1151 1000 moacTpoku u '?' —
IUTSL JIFDOOT0 CUMBOJIA.
+ Vposenv — yka3bIBaeT Ha MUHMMAaJbHbII YpOBEHb COOOIIEHUH, T.e. 3ampoc Oyaer oOpaboTaH
111 COOOIIEHUH ¢ ypOBHEM 00Jiee WM paBHOMY YKa3aHHOMY.
«  Apxueamop — yKa3bIBa€T apXHUBATOP COOOIICHHH i KOTOporo oOpabaTwiBaTh 3arpoc. Ecim
3HAaYeHUE OTCYTCTBYET, TO 3ampoc Oyzaer obOpaboran s Oydepa u Bcex apxuBaropoB. Ecim
ykazano <buffer>, To 3anpoc 6yaeT oOpaboTan ToBKO aJ1s1 Oyepa cooOeHu .

Tabnuua pe3ynbTaTa COIEPIKUT CTPOKU COOOIICHUH ¢ KOJIOHKAMHU:
«  Bpems — Bpems cooO1IeHUs.
«  Kameeopusi — xareropusi cOoOIICHUSI.
+  Vpogenb — ypoBEHb COOOIICHUSI.
«  Coobwenue — TEKCT COOOIICHUS.
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-+ QT OpenSCADA KoHdurypaTop =3 %
dailn PepaktupoBaHve Bug [Nomollb
[ ] 1k - ﬁ
ABO00CO0R= Lal 200 @20
Amsa -
5 @ Demo station O Modcucmema: Apxueski
5 Basbl AaHHbIX — _
% Beonacocts Apxve cooBluernit | Apxusbl sHauernia | Moaymm | Momows |
i/ TpaHcnopTel .
& TpaHcnopTHble nj Makc. kon. 3anpal. cooBuwennia: | 3000 E
| CBop AaHHbIX Pazmep bychepa coobuwequi: | 1000 E
e — Nepwon apsuewposans c)
Apxuea 3HaYeHUL: ~MpocmoTp coobuleknii
@ CneuvankHsle Bpems: [06.02.2009 18:37:31 }%]
4| MonbaceaTensecky : =]
& Ynpaenenue mop, Paamep (cek): |6000 =]
= Loop Wabnox kaTeropuu: [
# Loop SSL . =
PLX8 Yposews: [0 [T
ApxunsaTop: [FSArch.test |v]
CoobleHuns:
Bpema | KaTeropua | YpoBEHb | Coofienne | H
1 FriFeb 6 18:35:41 2009 é!DemoStationa‘sub_UI!m,.. 1 roman| WameHeHo </DemoStation/...
2_ FriFeb 6 18:35:13 2009 /DemoStation/sub_Ul/m... 1 CrapT mogyna.
3_ FriFeb 6 18:35:13 2009 /DemoStation/sub_Archi... 1 Myck nogcucTeMbl.
4_ Fri Feb 6 18:35:13 2009 /DemoStation/sub_DAQ... 1 3anyck koHTponnepal
5_ Fri Feb 6 18:35:13 2009 /DemoStation/sub_Tran... 4 Owwbka nogknoyeHna K Internet c... E
4 I)

Froman

Puc. 45. Bxnanka 'ApXuB cOOOIICHHIA' TOJCUCTEMBI ' APXHBHI'.
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Bxrnanka 'ApxuBsl 3HaueHUH' (prc.46) COAEPKUT OOIIYI0 KOH(GUTYpaIMI0O apXWBUPOBAHUS 3HAYCHUN U
CIMCOK apXMBOB 3HAa4€HHH. B KOHTEKCTHOM MEHIO CHMCKa 3HAUY€HUM MOJIb30BATENIO IPEIOCTABIISAETCS
BO3MOXXHOCTh [J00OaBJ€HUs, yJaleHHs U TIepexoAa K HyxKHoMy apxuBy. OOmas KoHdurypamus
ApXUBUPOBAHMS MPEICTABIICHA MOJISIMU:

« Ilepuoo nonyuenuss Oaumbix (Mc) — YKa3blBaeT TMEPUOJUYHOCTh 3aJa4l AKTHBHOTO
apxuBupoBaHusa. DakTUYECKH, MaKCUMallbHAs JIeTaNU3allHsl WM MUHUMAIBHBIN MEePHOJ], aKTUBHBIX
apXUBOB OIPEAEISAETCS 3TUM 3HAUYCHUEM.

«  VYposenv npuopumema 3adauu nonyuenuss OaHHvix — YCTaHABIUBAECT MPUOPUTETHOCTH 33Ja4l
aKTUBHOTO apxuBHpoBaHus. Vcnonb3yercs npu MmiiaHUPOBAHUM 3a/1a4 ONEPAMOHHON cucTemoil. B
Cllydae WCIIOJIHEHUS CTaHIMM OT MMEHM CYIepIojib30Bareis 'toot' 3TO Mojie BKIHOYAET
TUTAHUPOBAHKE 3a/1a4 ApXUBUPOBAHUS B PEKUME peabHOr0 BpEMEHHU U YKA3aHHBIM MPUOPUTETOM.

Bxnagka 'Moaynu' (puc.15) comepxut crucok mMonyiel nojacuctemsl 'TpaHcnmopTsl' U UACHTUYHA IS
BCEX MOJYJIBHBIX MojcucTeM. Bkianka 'TlomMoms' conep Ut KpaTKy0 HOMOIIb JJIsl JAaHHOW CTPAaHUIIbL.

dain Pepaxktuposanne Bug [Nomowb

A2 500 - = 2 Q 2R

Knaa e Mod A
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/| CBop AaHHbIX YpoBeHb NPUMOPUTETA 3a4a4K NONYYEHNA OaHHbIX: [1{] I%]
| Apxusei ApXMBBI 3HAYEHWIA:
9 CneuwaneHble ;
P PP1 _var
4| Monb3oBaTensckue U T
- E::. Oyénpasnerme MOIYNA TE131 4.2 var
@ Loop SSL PC_KPO3_var
PLX8 P101_var
gN1_F
F101_var
Pi_wvar
ST8612_var
gN1_P @
Abkld ™
[ | (1)

Ffoman)

Puc. 46. Bxnanka 'ApxuBbl 3HaUeHU' mogcucTeMbl 'ApXUBHI'.

ApXUB 3HaYCHUH MOJCUCTEMBI 'APXMBBI' IPEJOCTABIISACT KOHPHUTYPAIIMOHHYIO CTPAHUILY C BKJIAJKaMHU
'ApxuB', 'ApxuBaTopsl' U '3HaUCHHUS'.

Brxmagka 'Apxus' (puc.47) cOIepKUT OCHOBHBIE HACTPOMKH apXUBa B COCTaBE:
+ Paznen 'CoctosiHre' — COEPKUT CBOMCTBA XapaKTEPU3YIOIINE COCTOSIHAE apXHBa:
« Bwinonusemcs — cocTtosHue Tmapamerpa 'Bemmonnsercs'. VcnmonHsrommiics apxuB
cobupaer naHHbIe B Oydep u 00CTy)KUBACTCS apXUBATOPAMHU.
« bJ[ apxusa — anpec BJl nns xpaHeHus TaHHBIX apXuBa.
+ Pazgen 'Kondurypanus' — HenocpeICTBEHHO COAEPKUT MOJIsE KOHPUTYpaLuu:
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« ID — undopmanus 06 uneHTUuPUKATOpE apXuBa.
«  Mmsa — yKka3bIBacT UMs apXUBA.
+  Onucanue — XpaTKoe ONMUCAHNE apXHUBa U €T0 HA3HAUCHMS.

« 3anyckamb — yKa3blBa€T Ha COCTOsSIHUE 'BhimonHsieTcs' B KOTOpOE NEPEBOJUTH APXUB
IIpU 3arpys3Ke.
« Tun 3Hauenuti — YyKa3blBaeT HAa THUN 3HAYCHUH XpaHSAMIMXCS B apXuBe, U3 CIHUCKA!

'Jlornueckuit', 'Lensiit', 'BemectBennsiit' u 'Ctpoka’.

« Hcmoynuk — yKa3pIBaeT Ha TUIl U aJpeC MCTOYHUKA. THUIl MCTOYHMKA YKa3bIBAETCS W3
cnucka: 'Tlaccusnbiit', 'TlaccuBHbIii aTpuOyT mapamerpa’ WM 'AKTUBHBIA aTpuOyT
napametpa'. [laccuBHBIN apXUB HE UMEET ACCOIMUPOBAHHOTO MCTOYHUKA 3HAYCHHM; JTaHHBIC
B TaKOW apXWB UCTOYHUK MEPeAaéT caMOCTOSATENbHO. THIIBI ¢ aTpuOyTOM mapaMeTpa, B MoJje
ajipeca, yKa3bpIBalOT Ha MapaMeTp mojacucteMbl «COOp JaHHBIX», KaK UCTOYHUK. [laccHBHBIN
aTpuOyT MapameTpa HANpaBlseT JaHHbIE B apXWB CAMOCTOSTEIBHO, C COOCTBEHHBIM
nepuosoM cOopa JaHHBIX. AKTHUBHBIA aTpuOyT MapaMerpa OIpalIuBaeTcs 3anadei
ApXUBHUPOBAHUS ITOH MOJICUCTEMBI.

« Ilepuoo 6ygepa (cex) — yka3blBaeT Ha NEPUOJIMYHOCTD 3HAUeHU B Oydepe apxuBa.

« Pasmep Oygepa (eounuy) — yka3pIBacT pa3MEpPHOCTh WU TIyOMHY Oydepa apxwuBa.
Pa3mepHoCcTh OOBIYHO ycTaHaBiHBaeTcs B nepecuére Ha 60 cek, MepUOAUYHOCTH 3a/ayu
apXMBHPOBAHUS, C 3aIIACOM.

« JKecmkas cemxa epemenu 6yghepa — ykaspiBaeT Ha pexuM Oydepa. Pexxum x€cTroit
CeTKM MOJpa3yMeBaeT pPE3epPBUPOBAHMSA NaMATU IO/ KaXJ0e 3HAueHHue, HO 0e3 MEeTKH
BpeMeHU. Takoil peXHM HCKII0YaeT BO3MOXKHOCTh YIAKOBKHA CMEXKHO-OJIMHAKOBBIX
3HAYeHUI, HO SKOHOMHT Ha XpaHEHWU MeTKH BpeMmeHu. MHade Oydep paboTaeT B pexume
XpaHEeHUsl 3HAYCHHS M METKH BPEMEHM W TOJAJCPKHMBAET YIMAKOBKY CMEKHO-OJWHAKOBBIX
3HAYECHUH.

 Buicokoe paspewenue epemenu 0Oyghepa — yKa3blBa€T Ha BO3MOXHOCTb XPaHEHUS
3HAYCHUH C MEPUOJUYHOCTBIO 0 | MUKPOCEKYHIbI, HHAYe 3HAYCHUS MOTYT XPaHUTHCS C
NEPUOIMYHOCTBIO 10 | CeKyHIBI.
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Puc. 47. OcHoBHas BKJIaika KOH(UTYpAIlMK apXUBa 3HAUEHHUH MMOJICUCTEMBI ' APXUBHI'.
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Bxmagka 'ApxuBatopsl' (puc.48) comepkuT Tabnuiy ¢ koHdurypamueil mporecca o0pabOTKH JaHHOTO
apxuBa JIOCTYIHBIMUA apXUBaTOpaMu. B CcTpokax pacrmoioXeHbl JOCTYIHBIE apXUBATOPbI, a B KOJIOHKax
napamMeTphbI:

«  Apxusamop — unpopmanus 06 agpece apxuBaTopa.

+  3anywen — vHOPMALIUS O COCTOSHUU «3aITyIeH» apXUBATOPA.

« Obpabomka — mpu3HaK oOpaOOTKM JaHHOrO apxuBa apxuBaTopoM. Ilome noctymHO Is
MOTU(UKAIIN TTOTIH30BATEIIEM.

« Ilepuoo ( ¢ ) — uHpOopManHsl O IEPUOTUIHOCTH apXUBATOPA.

+ Hauano — nata Havasia JaHHBIX apXHMBa B apXHBaTOpE.

+ Koney — nata KOHIa TaHHBIX apXHBa B apXUBATOPE.

. QT OpenSCADA koHthurypatop = = >
dain PepaktupoBaHwe Bug [lomollb
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Puc. 48. Bxnanka 'ApxuBaTtopsl' apXxuBa 3Ha4YEHUH MTOACUCTEMBI ' ApXHBBI .

Onucanue nporpammbl OpenSCADA 74



Bxnanka '3navenus’ (puc.49) COAEpKHUT 3ampoc 3HAYCHUH B apXWBE W PE3YJbTAT B BHUJE TAOJIMIIBI
3HAYCHUH WM U300paKeHUs TpeHa. 3anpoc 3HaYCHUH COACPIKUT TTOJISL:
+ Bpems — yxa3biBaeT BpeMms 3anpoca. CoIepKuT JABa MOoJIst: 1MoJjie JaTa+BpeMsi © MUKPOCEKYH/IbI.
+  Pasmep — yka3bpIBaeT pa3Mep WU TTyOuHY 3ampoca, B CeKyHIax.
« Apxueamop — yKa3bIBaeT apXWBATOp 3HAUYEHHWH Ui KOoTOporo oOpabareiBaTh 3ampoc. Ecim
3HaYeHHe OTCYTCTBYET, TO 3ampoc Oyner oOpabortan ans Oydepa u Bcex apxuBatopoB. Ecnu
ykazano <buffer>, To 3ampoc Oyaer o0paboTan ToabKO a5 Oydepa apxusa.
« [Ilokasamv epagpux — yKa3bIBaeT Ha HEOOXOIUMOCTb IPEICTaBICHUS JIaHHBIX 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
TIOSIBJISIFOTCS! IOTIOJTHUTENbHBIE KOH(OUTYpAITMOHHBIE TTOJISI HACTPORKH N300paeHHUs:
Pasmep uzobpasxicenus — yKa3bIBaeT IMUPUHY U BBICOTY (POPMHPYEMOTO M300pakeHus, B

MUKCETax.
« Ilxana 3nauenue — yKa3bIBAET HUKHIOIO

U BEPXHIOIO TpaHUIly IIKajibl 3HadeHus. Eciu

00a 3Ha4YeHUs YCTaAHOBJICHBI B 0 umn PaBHBI, TO OIKaia 6}’,116 OMpECACIIATECA aBTOMATUYCCKH,

B 3aBUCHUMOCTH OT 3HAYCHUM.
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Puc. 49. Bxnanka "3HaueHus' apXyBa 3HaU€HUH NOJACUCTEMBI 'ApXUBBI'.
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Kaxxnprit Moyns moacucteMbl 'ApXUBBI TPEIOCTABISAET KOHPUTYPAIMOHHYIO CTPAHUILy C BKJIAJIKAMHU
'ApxuBaropsl’ u 'Tlomomp'. Bkinaaka 'ApxuBbl’ (puc.50) COAEPKUT CHHMCKU apXWBATOPOB COOOLICHHWN U
3HAYeHWM, 3aperucTpUpPOBAHHBIX B MOJyJe. B KOHTEKCTHOM MEHIO CIIMCKOB IOJIb30BATEIIO
IPEOCTABIISAETCS. BO3MOXKHOCTb JJOOABJICHUS, YIaJICHUS U IIepexo/ia K Hy>KHOMY KOHTpoiuiepy. Bo Bkianke
Tlomoms' conepxurcss uHbOpMamMs O Moxyiae noacuctembl 'ApxuBsl' (puc.l17), coctaB KOTOpOH
UJIEHTHYEH JUIs BCeX MOJyJIeH.

©ain Pepaktvpoeadve Bua [Nomolls
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Puc. 50. Bknaaka 'ApxuBsl' MOy TOACUCTEMBI 'ApXUBBI'.

ApXuBaTOpPHI COOOIIEHUI COAECPIKAT COOCTBEHHYIO CTPaHUILy KOHPUTYpAIUu ¢ BKJIaJAKaMu 'ApxuBatop'
u 'CooOrienus’'.

Bxnaaka 'ApxuBatop' (puc.51) comepXuT OCHOBHBIE HAcTpoWku. COCTaB 3THX HACTPOEK MOXKET
HECKOJIbKO OTIMYAThCA OT OJHOTO MOMYJS STOM MOJCHUCTEMBI K JAPYroMy, O 4éM MOXKHO Yy3HaTh B
COOCTBEHHOW JOKYMEHTAallMd MOAyleld. B KkadecTBe mnpuMepa pacCMOTpPHM HACTPOWKH apXuBaTopa
coo0mIeHnH y MOy i apxuBa Ha (aiinoByro cuctemy Arch.FSArch Hacrpoiiku:

+ Paznen 'CoctosiHue' — collepKUT CBOMCTBA XapaKTEPU3YIOIINE COCTOSIHUE apXUBaTOpa:
 Bwinonusiemcss — cocrosiHue apxuBatopa 'Beimonnsercs'. McnomHsrouuiicss apxuBaTop
oOpabateiBaeT Oydep apxuBa cOOOLICHHI U MOMEIIAET €ro JaHHbIE B CBOE XpaHWIIUIIE, a
TaKXke 00CITY)KMBAET 3alPOCHl Ha JOCTYH K JIaHHBIM B XPaHWJIHIIIE.

«  bBJ[ apxusamopa — anpec b/l ny1s XpaHeHUs TaHHBIX apXUBaTOpa.

+  Koney — nara+Bpems OCIEIHUX JaHHBIX B XPaHWIHIIE apXUBATOPA.

« Hauano — nata+Bpems NepBbIX JaHHBIX B XPaHWIUIIE apXUBATOPA.

« Pasmep ¢aiinos apxusamopa (kb) — wunbopmanus o cymMMapHOM pasMepe (Daiinos
apXuBaTOpa C JaHHBIMU.
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«  Bpems apxueuposanus (mMc) — BpeMsl 3aTpay€HHOE Ha apXMBHPOBAHUS JaHHBIX apXUBa
COOOIICHUH.
« Paznen 'Kondurypanus' — HEMOCPEACTBEHHO COJIEPKUT MOJsT KOH(DHUTyparyu:
« ID — undopmanus 06 uaeHTuUKaTOpe apxXuBaTopa.
«  Ums — yka3pIBacT UMSI apXHUBATOPA.
+  OnucaHue — KpaTKoe OMHUCaHUE apXUBATOPa U €r0 Ha3HAYECHHUSI.
« Aodpec — anpec XpaHWIUIIA B cienupuuHOM JiJIs THITA apxuBaropa (Momyis) dopmare.
Onucanue opmMara 3amucH aJpeca apXuBaTropa, Kak MpaBUIIo, JOCTYITHO BO BCILIBIBAIOIIEH
MOJICKa3Ke ATOro MoJisd. B mpuMepe 3T0 OTHOCUTEIBHBIN MYTh K TUPEKTOPHH XPAHUIHUIIIA.
«  Vposenv coobwenuii — yxasplBaeT Ha ypOBEHb co0OImIeHni apxuBaropa. CooOmieHus ¢
ypOBHEM 0oJiee WM paBHO YKa3aHHOMY 00padaThIBalOTCS apXHUBATOPOM.
«  Kameeopuu coobwenuii — CIHCOK KaTETOPU, Pa3eIEHHBI CHMBOJIOM ';' COOOIIEHUH.
Coo01eHns omaBIIke MO/ MA0JIOHBI KaTeropuii OyayT oOpabaThIBaThCsl apXxuBaTopoM. B
KaTeropuu MO>KHO YKa3bIBaTh 3JIEMEHTHI BBIOOPKH MO MIA0IOHY, a UMEHHO CHMBOJIBI '*' —
JUTS1 JTFOOOM TTOACTPOKHU U '?' — MIJ1s TF000TO CUMBOJIA.
« 3anyckamv — yKa3plBaeT Ha COCTOsSHHE 'BhIMonHseTcs B KOTOpPOE MEPEBOIUTH
apXUBaTOp NPH 3arpys3Ke.
+ Paznen 'lononHuTeNnbHBIE ONIMU' — CHEUUATU3UPOBAHHBIN 11 MOJYJIS Pa3Aesl O CONEPKUMOM
KOTOPOTO MOXHO 03HAKOMHTHCS B IOKYMEHTALIUU HA MOYJIb.
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Puc. 51. I'maBHast Bknaika KOH(QUTYpAITUH apXUBATOPA COOOIICHUI TTOICUCTEMBI ' APXUBHI'.
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Bxnanka 'Coobmenus' (puc.52) comepxut ¢popMy 3arpoca COOOIEeHUH U3 apXrUBa JAaHHOTO apXHUBaTopa:
+  Bpems — yka3bpIBaeT BpeMs 3arpoca.
«  Pazmep (cex) — yka3pIBaeT pa3mMep WK TNIyOHHY 3ampoca, B CEKyH/Iax.

« Ilabnon kamezopuu — yKa3blBaeT KaTErOPUIO 3alPOLICHHBIX cOO0IEeHnH. B kaTeropun MoxHO
YKa3bIBaTh JIEMEHTHI BBIOOPKH T10 MA0JIOHY, @ UMEHHO CUMBOJIBI '*' — 15t 000 moacTpoku u '?' —
JUIS TF000T0 CUMBOJIA.
« Vposenv — yKka3pIBaeT Ha MUHHMAJbHBII ypOBEHb COOOIIEHUH, T.e. 3ampoc Oyaer oOpaboTaH
JUTsI COOOIIIEHHI ¢ YpOBHEM 00Jiee WIM PAaBHOMY YKa3aHHOMY.

Tabnuna pesynbrara CoEepP>KUT CTPOKU COOOIIEHUI ¢ KOJTOHKAMH:
+  Bpems — BpeMs COOOIIEHUS.

«  Kamezopusi — Kateropus COOOIICHHUSI.
+  Vposenb — ypoBeHb COOOIICHHS.

+  Coobuienue — TEKCT COOOIICHUS.
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Puc. 52. Bxnazka 3anpoca cooOuienuii 'CoobiieHus’ apxuBaTopa cooOLEeHHUH noacucTeMbl 'ApXUBHI'.

ApXUBATOPHI 3HAYCHUHN CO/IEPKAT COOCTBEHHYIO CTPAaHUILYy KOH(MUTYpALUH C BKJIAJIKaMH 'ApXUBaTop'
'ApXuBBI'.

Bxknanka 'ApxuBarop' (puc.53) comepKUT OCHOBHBIE HAcTpoiiku. CocTaB 3THX HACTPOEK MOXKET
HECKOJIbKO OTJIMYaThCS OT OJIHOTO MOAYJS 3TOM MOJCUCTEMBI K JAPYromMy, O 4€M MOKHO Yy3HaThb B
COOCTBEHHOM JOKyMEHTaUuu MoOAyneld. B kadecTBe mnpumepa paccMOTpUM HACTpOMKHM apXuBaTopa
3HaYeHUH y MOy apxuBa Ha (aiinoyro cuctemy Arch.FSArch Hacrpoiiku:
« Paszgen 'CocrosiHue' — coepKUT CBOMCTBA XapaKTepU3YIOLIUE COCTOSHUE apXUBaTOpa:

«  Bwinonnusemcs — cocrosiHue apxuaropa 'Beinonnsercs'. McnonHsrouuiicss apxuBaTop
oOpabaTsiBaeT Oydepa apXMBOB 3HAUECHUW W TOMEIIAET MX JAaHHBIC B CBOE XpaHUIIHUIIE, a
TaKke 00CITy)KHBAET 3alpOChl HA JOCTYI K JAHHBIM B XpaHUIIUIIIE.
«  Bpemsa apxusupoeanus (Mc) — UHQOpPMAIH O BpEMEHU 3aTPauye€HHOM Ha apXUBHPOBAHHE
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JaHHBIX OyQepoB apxuBOB. IlepnoauuHOCTh apXUBUPOBAaHUS yKa3biBaeTcs B mose 'Tlepuon
apxuBHpoBaHus' pasnena 'Kondurypauus' 3Toit BKIaIKu.
- bBJ[ apxusamopa — anpec b/ n1s XpaHeHUs TaHHBIX apXUBaTOpA.

+ Paznen 'Kondurypanus' — HenocpeICTBEHHO COAEPKUT M0JIsE KOHPUTYpaLUu:

« ID — undopmanms 06 uaeHTHPUKATOPE apXUBATOPA.
«  Mmsa — yka3pIBaeT UMs apXUBATOPA.
Onucanue — KpaTKoe OMUCAHUE apXUBATOpA U €r0 Ha3HAYCHUSI.

« [lepuoouunocmov 3HayeHull (cex) — YKa3bIBae€T MNEPUOAMYHOCTb 3HAUYEHUH KOTOpHIE
COJIEpKAThCS B XPAHUWIIUILE apXUBaTOpa.
« Ilepuoo apxusuposanusi (cex) — yKa3blBaeT MEPHOAUYHOCTb 3aJaud ApPXUBHUPOBAHUS

naHHbIX OydepoB apxuBoB. PazmepHocTh OydepoB apXWBOB, BO BPEMEHHOM BBIPaKECHUH,
JODKHA OBITH HE MEHee, a Jydlle HECKOJbKO OOoJblle, MEePUOAUYHOCTH 3aJadu
apXUBHPOBAHUSI.

« Aodpec — anpec XpaHWIUIIA B cienupUuHOM JIJIs THIAa apxuBaropa (Momyis) dopmare.
Omnwmcanue (opmarta 3amucy aapeca apXuBaTopa, Kak MPaBHIIO, TOCTYITHO BO BCILTBIBAIOIIEH
MOJICKa3Ke ATOro MoJisd. B mpuMepe 3T0 OTHOCUTEIBHBIN MYTh K TUPEKTOPHH XPAHUITUIIIA.

« 3anyckamv — yKa3pIBaeT Ha COCTOsiHME 'BrimonHsiercs' B KOTOpOE IEPEBOAUTH
apXuBaTOp MpPHU 3arpys3Ke.

+ Pasnen 'HononHuTenbHble ONIUK — CIIEHUATM3UPOBAHHBIN I MOJYJIS pa3Jiesl O COAEPKUMOM

KOTOPOIro MOXKHO O3HAKOMHUTHCA B JOKYMCHTAllUN HA MOJAYJIb.
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Puc. 53. I'maBHas BKIajika KOH(UTYpAIMK apXUBATOPA 3HAYCHUH TIOJICUCTEMBI 'APXUBHI'.
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Bxmanka 'ApxuBsl' (puc.54) coxaepxut Tabnuiy c uHbopManueinr o0 apxuBax 00pabaTbIBaeMBIX
apxuBaTopoM. B cTpokax TabmuIa COIepKUT apXHBbI, @ B KOJIOHKaX WH(OPMAIIUIO:
+  Apxue — uMs apxuBa.

« Ilepuoo (¢ ) — nepuou4YHOCTb apXH1Ba, B CEKYHIaX.

+  Pasmep 6yhepa — pazmepHOCTh Oydepa B eIUHUIIAX.

« Pasmep ¢atinom (M6) — cneunduunoe ans moaynas Arch.FSArch none ¢ undopmanmein o
CYMMapHOU pa3MepHOCTH (aillIoB XpaHWIUIIA ApXUBATOPA JIJIsl ApXHBA.

B cnyuae ¢ momynem Arch.FSArch B aTOol BKimanmke emé comepkuTcs ¢GopMa SKCIOpTa JTaHHBIX
apxuBaropa.

. QT OpenSCADA koHthurypaTop = = *
Pain Pepaxtwposanne Buao [Nomouwb

885000 L&l 200 B9

Apxusamop 3HavYeHul: 1s

1
# Demo station
7 55 Basbl gaHHbIX ApxueaTop | ApPXMBbI
o |}, be3onacHocTb
o ¢ TpaHcnopTl ApxuBbl:
3 'j' I}%ZEGESE;:EE fpoToKon El Apxus | Mepuog (c) | Pasmep bydgepa | Pasmep cpainos {Mﬁ)ﬁ
- [ Apxmebl 1 [CPULoad load : 1 100 0.3320
B Moaynbl' _:. ...................................................
5 - ApXuBaTOp Ha dhai ?__F‘I{]l‘l_var 1 100 1.2246
Apxusamop coobuy 3 |F3_var 1 100 0.2451
£ Apxusamop 3Hadet |
1h 4 |F4_var 1 100 1.0020
1: 5_ F_PP1_var 1 100 1.0254
% Apxueatop Ha B[l 6 | Meminfo_use 1 100 0.1475 E
Apxueg 3HadeHud: S
7. {4 CneuwansHole (] | (a]v]
o 4| MNMonb3oBaTenkCKUe UHTE[ ~3KenopT
& YnpageneHue Mogynsamu
> Vo
® Loop SSL Apxute: l |,l
LX8 -
Hauano: [01.01.1970 03:00:00 |3
Kowew: |01.01.1970 03:00:00 |5
B dhaiin: [ ]
(<] (]

Froman

Puc. 54. Bknagka 'ApxuBbl' apxuBaTopa 3HAUCHUH MOJACUCTEMbI ' APXUBBI'.
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4.7. IToncucrema 'Iloab3oBaresibeckue naTepdeiicor’

[Toncucrema sBisiercss MonyiabHOM. Jlns KOH(Urypauumu MOJICHCTEMBI IPENlycCMOTpEHa KOpHEBas
cTpanuna mnojcucremsl 'Tlomp3oBaTtenbckue uHTepeicsl, coaepkamias Bkiaaku 'Moaynu' u 'Tlomomp'.
Bxnagka 'Mogynu' (puc.15) comepuT CIUCOK MOIYJEH MOJACUCTEMbBI M HIACHTUYHA JJISI BCEX MOIYIbHBIX
noacucreM. Bxnanka 'Tlomomis' conepKuUT KpaTKyro MOMOIIb Il JaHHOW CTPaHMILIBI.

Kaxnsiii Momyns nogacuctemsl 'Tloms3oBaTenbekie HHTEPQEHCH' TpeoCcTaBiIseT KOH(PHUTYpaIMOHHYIO
ctpanunty ¢ Bkinaakamu 'Tlonp3oBatensckuii uHTepdeiic' u 'Tlomoms'. Bxnanka 'Tlonb3oBarenbckuit
uHTepdeiic' (puc.55) nmpenocraBiseT napamerp ISl KOHTPOJIS 32 COCTOSIHUEM «BpINonHSETCS» MOmyns, a
TaK)Ke pasfenbl KOH(QUrypanuu clendalu3upoBaHHbBIE Ui MOIyJed 3Toil mojacuctembl. Bo Bkiagke
Tlomomp' comepxkutcs nHpopmainus o Moxyne noacuctemsl 'Tlonbp3oBarensckue uHTEpdeicsr' (puc.17),
COCTaB KOTOPOW MICHTUYEH JJIs1 BCEX MOJYJICH.

$aidn Pepaxtvpoeanve Bug [omowb

83000 =% 140/200 @8

|I.«“IM;| [+] .
- @ Demo station g I RS
% basbl naHHbIx - -
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I
;i TpaHcnopTel e
. TpaHCnopTHLIE NPOTOKC
| CBop naHHbIx Beinonxaetca: (v
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l; gl nﬂﬂ:SDBaTEHbCI{ME HTY Bpems ®U3HW cecuM ayTEHTUMKALMK{MUH): E
+ & Pabouwit nonbaosar MepeiTy K KOHPUIYpPaLWMK CNUCKa YaANEHHbIX cTaHuuﬁl

8 CucteMHbIA KOHpW
i1 [ewxoK cpeabl BU3Y:
# CucTeMHbIA KOHGWN
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£  OQuHamuyecknia WEE |
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¢ Ynpaenexue mogynamy
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Puc. 55. Bxnanka Tlonp3oBarenbckuii uHTepdeiic' moayms noacuctemsl 'Tlonb3oBaTensckue HHTEPHENCHI'.
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4.8. Iloacucrema 'Cneunajabubie’

[Toncucrema sBisiercss MonyiabHOM. Jlns KOH(Urypauumu MOJICHCTEMBI IPENlycCMOTpEHa KOpHEBas
cTpaHuua noacucremsl 'Crienuanbshele’, cogepskamas Bkiaaaku 'Moaynu' u 'Tlomomp'. Brkinaaka 'Monynu'
(puc.15) comepXHUT CHHCOK MOAYJIEH MHOJACUCTEMBI M WJEHTUYHA JUI1 BCEX MOIYJIbHBIX IIOJCUCTEM.
Bxnanka 'Tlomoms' conepXuT KpaTKyro MOMOIIB Ul JaHHOW CTPaHUIBL.

Kaxnpiit momynbs moacuctemsl 'CrienuaibHble' MPEIOCTABISAECT KOHPUTYPAIIMOHHYIO CTPAaHHUILYy C
BKJakaMu 'CrieriuanbHbii Moayns' 1 'Tlomoms'. Brinanka 'Crenpanbsablit Moayns' (puc.56) mpeaocraBiser
napameTp Ui KOHTPOJS 3a COCTOSIHHMEM «BBIMOmHSAETCS» MOIYJsl, a TakkKe pas3lienbl KOH(pHUrypauuu
CIIeNMaIu3UpPOBaHHbIE JUIsl MOJYJIeH 3To moacucTembl. Bo Bkiaake 'Tlomonts' cogepxutcss nHGpopManus o
Mojyie nojacucteMsl 'Crenuanbsibie’ (puc.17), cocTaB KOTOPOH HJIEHTUYEH Ui BCEX MOTYJIEH.

Pain Pepaktpoeadve Bua [loMollb
. =3 E:E’ —~
85000 == 200 28
Vs Modynb: FLibSYS
= @ Demo station
“ bas3bl faHHbIX CneuvankHbiil Mogyne | Momowp |
{2 besonacHocTb
{# TpaHcrnopTsi ~CocToaHue
% TpaHCnopTHLIE NPOTOKOME BuinonHAeTes: V|
| Cbop paHHbIX -
| ApxuBbl d’?’"‘“'—‘““-
5 € CneunanbHble Time: [laTa
BuBnuotexa doyHkumin Con Time: Bpems
TecTsl cuctemsl OpenSCA Time: Ctpoxa Bpemenn
‘dyHKUMK cucTeMHoro API Time: CTpoky Bo Bpems
BubnuoTteka mMatemaTvdec Mess: MomecTuTs
4| Monb3oBaTenbckie UHTED! Crpoka: lonyyexne pasvepa
¢ YnpaBneHue MomynaMu Crpoka: MNony4qTs NOACTROKY
@ Loop Crpoka: BcTaBka CTPOKKA B ApYryHo CT}
@ Loop SSL Crtpoka: 3aMeHa 4acTi CTPOKK ﬂpymE
PLX8 [ﬁnam;EagﬁanJm_muTnuTnnm
O - (<]
[roman|

Puc. 56. Bxnaaka 'CnenpaibHbIA MOZYJTh' MOAYJIS TTOACUCTEMBI 'CrieIuanbHbIE'.
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4.9. IToacucrema 'YnpasieHne MoayJasavMu'

[Toncucrema He sBiseTcs MoayabHOH. [[nsi KoHUrypanuy MOICHCTEMBbI MPEAYCMOTpPEHA CTpaHHUIlA
nojcucTeMbl 'YmpapieHnue wmonayismu', coaepxamias Bkiaaku 'Tloacucrema' u 'Tlomoms'. Bxnaaka
Tlogcucrema' (puc.57) cOAEpKUT OCHOBHBIE HACTPOWKM moacucTembl. Bxmagka 'Tlomorip' comepkut
KpaTKyl0 MOMOILb JJIs JaHHOM cTpaHulsl. CoctaB Bkiaaku 'Tloacucrema':

« Ilymo x pazdensiemovim Oubnuomexam (Mooyasim) — wHGOPMAIHS O PACTIONOKCHHH JUPEKTOPUN
¢ Moayiasmu cuctemMbl OpenSCADA. VYcranaBnmuBaeTcss mapamerpoMm <ModDir> cTaHIuW,
KOH(HUTyparoHHOTO (aiina.
+ Paspewénnvie mooyau — wuHbOpMAIUS O CHOHCKE, PA3ACIEHHOM CHMBOJIOM ';', MOIyJeH
Pa3pelIEHHBIX JJIS aBTOMATUYECKOTO MOJKIIOUEHUS] 1 OOHOBJIEHUS. 3HaueH '*' ucnonp3yercs uis
paspenieHusi BceX MOJyJel. YcTaHaBimBaeTcsi mapamerpom <ModAllow> pasnena MOACHUCTEMBI,
'sub_ModSched', cranunu, koHpurypamuonHoro (aitna.
+ 3anpewénnvie mooymu — wuHPOPMALUS O CIUCKE, pPA3ACIEHHOM CHUMBOJIOM ';', MOMyNei
3anpeméHHbIX A7 aBTOMaTHYECKOTO MOAKIIOYEHNUS U OOHOBJICHUS. Y CTaHABIMBACTCS MapaMeTpOM
<ModDeny> pa3znena mnoacucremsl, sub ModSched, cranmumn, koHduUrypamuoHHoro daiina.
Criucok 3arpeniéHHbIX MOTYJIe UMeeT OOJBIIHNIA TPHOPUTET YeM Pa3peIIEHHBIX.
« Ilepuoo nposepku mooyneii (cex) — yKa3blBaeT Ha MEPUOJUYHOCTb MPOBEPKU MOJyJeil Ha (akT
ux oOHOBIEHHUA. MOIynH AOMYCTHUMBIE JUIsi aBTOMAaTHYECKOTO MOAKIIOYCHUSI M OOHOBIICHUS OyIyT
aBTOMATUYECKU OOHOBIICHBI.
« Ilposepumsv MmoOynv cetivac — KOMaHJIA BBIIIOJHUTH TPOBEPKY Monayieil Ha (QakT ux
OoOHOBJIEHHA. MOJyiaM NOMYCTUMBbIE Ui aBTOMATUYECKOTO TOAKIIOUYEHUS U OOHOBIEHUS OyayT
aBTOMATHYECKH OOHOBJICHBI.
« Pazoensemvie Oubruomexu (mMooyiu) — TabnMIAa C TEPEUYHEM pasleisieMbIX OHOIHUOTEK ¢
Monynsimu, obOHapyxeHHble OpenSCADA. B crpokax pacrnonoXeHbl MOAYJIH, a B KOJOHKax
nHpOpMaNuUs 0 HUX:

« Ilyms — uHpOpMAITUS O ITOJTHOM ITYTH K paszesieMoil OndanoTexe.

« Bpems — wuHbpopmauus O BpeMeHH MocieaHed moaudukanuu Qaiina pasgensieMoit
OHOIMOTEKH.

«  Mooynu — nndopmanus o epeyHe MoyJeil B pasaesnsieMoii Oubauorexe.

« Brxanwouen — cocrosinue «Bxirouen» paszpensemoil 6ubnanorexu. [IpuBuiernpoBaHHbIM

MOJIb30BATEISIM ~ TIPEIOCTABISCTCS  BO3MOXKHOCTh ~ PYYHOTO  BKJIFOUCHUS/BBIKITIOUYCHUS
pasaensieMbIX OUOIMOTEK MyTEM U3MEHEHHS 3TOTO TOJIS.

a QT OpenSCADA KoHMIypaTop g
@aiin PepaktvpoBaHue Bun MNomows
; a2 -
A 800 T = 2 O 20
s noa ;Y 3
S @ Demo station Qﬁ 'odcucmema: YnpaesaeHue ModyamMu
5 Basbl paHHbIX —
%, BesonacHocTs Mopeuctema | Momouws |
i TpaHcnopThl . .
< TpaHCNOpTHbIE NPOTOKONE MyTb k pasgensembiy GubnuotekaMm(Mogynam): ..[. fliblopenscada
| CBop paHHBbIX PazpelwérHole mogyna: *
1 ApXWBbI B3anpeléHHble MOYNN:
@2 CneunanbHble . i
3| Monb3oBaTenbCkUe MHTER! e TR LT CefIoer) (=2 [~]
< YnpaeneHwe MogynaMW MpoBepuUTs MoayNK ceﬁuac,]
= Loop 5
@ Loop SSL Pasnensemble BubnuoTtexkn (Mogynu):
PLX8 MyTe | Bpema Mogynu | Brnoue|
1 [.J./lib/fopenscada/tr_Sockets.so Sun Feb 8 16:38:44 2009 Transport.Sockets; ‘,’/
2_ .. Mliblopenscada/spec_SystemT... Sun Feb 8 16:38:43 2009 Special.SystemTests; !/
3_ .J.Mliblopenscada/ui_WebCfg.so Sun Feb 8 16:38:53 2009 Ul.WebCfg; ‘,’/
4_ ..J./liblopenscada/daq_LogicLev.so Sun Feb 8 16:38:47 2009 DAQ.LogicLev; ‘,’/
5_ .. Mliblopenscada/spec_FLibSYS.so Sun Feb & 16:38:44 2009 Special.FLibSYS; ‘,’/
6_ .. Mliblopenscada/ui_WebVision.so Sun Feb 8 16:38:54 2009 UlL.WebVision; ‘,’/
T_ .. Mliblopenscada/daq_Siemens.so Sun Feb 8 16:38:49 2009 DAQ.Siemens; ‘,’/
8_ .J.lliblopenscada/daq_System.so  Sun Feb 8 16:38:46 2009 DAQ.System; ‘,’/
n_ I lik Azalhd NBRE ¢ nun Eah /& 16-28-20 2000 RN NRE- e @
4 |
2| 1]
[roman]

Puc. 57. I'maBHas Bki1agka KOH(MUTYPAIMH ITOACUCTEMBI 'Y IPaBICHUE MOJTYJISIMU .
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4.10. Kondurypanuonnsiii ¢aiin OpenSCADA u napameTpbl KOMAHIHO# CTPOKH
BbI3oBa OpenSCADA

Kondurypanuonnsiii daitn cucrempr OpenSCADA mnipenHa3zHadyeH JUisi XpaHEHUsT CUCTEMHOW M OOIIeH
koHpurypamuu OpenSCADA-cranuuu. Tonpko B KOHOUIypalioHHOM ¢aiiie u depe3 mnapameTphl
KOMaH/JHOM CTPOKM MOKHO YKa3aTh 4YacTh KIIIOUEBBIX CHUCTEMHBIX I[apaMETPOB CTAHIMU, MOITOMY
3HAaKOMCTBO CO  CTPYKTYpOH KOH(UrypalHoHHOro (aiina HeoOXOoAMMO JJs  CIELUAIUCTOB
pa3BépThiBatomux pemeHust Ha ocHoBe OpenSCADA.

HaswiBathcst koHGUTypannonusiii ¢aitn cucreMbl OpenSCADA MOXET Kak yrogaHo, OJHAKO MPHUHSTO
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
CKpHIITBI ~ 3allyCKa CTaHIMH C HYKHBIM KOH(PHUTYpalMOHHBIM  (hail;loM, Hampumep CKpPHUIT
(openscada_demo_ru) BbI30Ba A€MOHCTPALIMOHHON CTaHIIMU:

#!/bin/shopenscada --Config=/etc/oscada demo ru.xml $@

Ecnu koHurypanronHsiii gaiin He yka3aH TO UCIOIb3YeTCs CTaHAAPTHBIA KOH(MUTYpAIIMOHHBIN (aiin: /
etc/oscada.xml.

CTpyKTypHO KOH(MUTYpallMOHHBIN (aiii OpraHu30BaH Ha PaCUIUPSIEMOM S3bIKEe pa3MeTKu Tekcta XML.
CrnenoBarenbHO TpeOyercs kécTkoe coOmonenue npasmi cuHTakcuca XML. IIpumep obpasiia THIIOBOTO
koHpurypauuonHoro @aitna OpenSCADA, ¢ y3namu KOHQUTypauuud OOJBIIMHCTBA KOMIIOHEHTOB
OpenASCADA, npuBeneH HUXKeE:

<?xml version="1.0" encoding="UTF-8" ?>
<OpenSCADA>
< [,,
This is the OpenSCADA configuration file.
-—>
<station id="DemoStation" name="Demo station">
<l——
Discribe internal parameter for station.
Station this only OpenSCADA programm.
-—>
<prm id="SYSOptCfg">1</prm>
<prm id="Workdir">/var/spool/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="WorkDB">SQLite.GenDB</prm>

<node id="sub BD">
<tbl id="DB">
<fld ID="GenDB" TYPE="SQLite" NAME="Generic DB" ADDR="./DEMOiRU/DemOSt.db" CODEPAGE="KOI8-R"/>
</tbl>
</node>

<node id="sub Security">
<l —
<tbl id="Security user">
<fld
NAME="root"
DESCR="Super user"
PASS="openscada"/>
<fld
NAME="user"
DESCR="System user"

PASS=""/>
</tbl>
<tbl id="Security grp">
<fld
NAME="root"

DESCR="Super users groups."
USERS="root;user"/>
</tbl>-->
</node>

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

<node id="sub Transport">
<!--
<tbl id="Transport in">
<fld
ID="WEB 1"
MODULE="Sockets"
NAME="Generic transport for WEB interface."
DESCRIPT=""
ADDR="TCP::10002:0"
PROT="HTTP"
START="1"
BufLen="5"
MaxClients="100"
SocketsMaxQueue="10"/>
<fld

ID="WEB 2"
MODULE="Sockets"
NAME="Reserve transport for WEB interface."
DESCRIPT=""
ADDR="TCP::10004:0"
PROT="HTTP"
START="1"
BufLen="5"
MaxClients="100"
SocketsMaxQueue="10"/>

</tbl>

<tbl id="Transport out">

<fld

ID="WEB_test"
MODULE="Sockets"
NAME="WEB test"
DESCRIPT="WEB output test"
ADDR="TCP:127.0.0.1:10002"
START="1"/>

</tbl>-->

</node>

<node id="sub DAQ">

<l--

<tbl id="tmplib">

<fld ID="test2" NAME="Test 2" DESCR="" DB="tmplib test2"/>
</tbl>
<tbl id="tmplib test2">
<fld ID="test2" NAME="Test 2" DESCR="" DB="test2"
PROGRAM="JavalLikeCalc.JavaScript cnt=5*i"/>
</tbl>

<tbl id="tmplib test2 io">
<fld TMPL_ID="test2" ID="i" NAME=" TYPE="4" FLAGS="160" VALUE="" POS="0"/>
<fld TMPL_ID="test2" ID="cnt" NAME="Cnt" TYPE="4" FLAGS="32" VALUE="" POS="0"/>
</tbl>-->

<node id="mod LogicLev">
<!--
<tbl id="DAQ">
<fld
ID="test2"
NAME="Test 2"
DESCR=""
ENABLE="1"
START="1"
PRM BD="test2prm"
PERIOD="1000"
PRIOR="0"/>
</tbl>
<tbl id="test2prm">
<fld SHIFR="test2" NAME="Test 2" DESCR="" EN="1" MODE="2" PRM="test2.test2"/>
</tbl>-->
</node>

<node id="mod System">
<=
<tbl id="DAQ">
<fld
ID="DataOS"
NAME="Data OS"
DESCR="Data of services and subsystems 0S.'
ENABLE="1"
START="1"
AUTO_FILL="0"
PRM BD="DataOSprm"
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PERIOD="1000"
PRIOR="0"/>

</tbl>
<tbl id="DataOSprm">
<fld SHIFR="CPU" NAME="CPU load" DESCR="" EN="1" TYPE="CPU" SUBT:"gen"/>
<fld SHIFR="MEM" NAME="Memory" DESCR="" EN="1" TYPE="MEM" />
</tbl>
-—>
</node>

<node id="mod DiamondBoards">

<tbl id="DAQ">
<fld ID="Athena" NAME="Athena board" DESCR="" ENABLE="1" START="0"
BOARD="25" PRM BD A="AthenaAnPrm" PRM BD D="AthenaDigPrm" ADDR="640" INT="5"
DIO CFG="0" ADMODE="0" ADRANGE="0" ADPOLAR="0" ADGAIN="0" ADCONVRATE="1000"/>

| ——

</tbl>
<tbl id="AthenaAnPrm">

<fld SHIFR="ai0" NAME="AI 0" DESCR="" EN="0" TYPE="0" CNL="0" GAIN="0"/>
</tbl>

<tbl id="AthenaDigPrm">
<fld SHIFR="di0O" NAME="DI 0" DESCR="" EN="0" TYPE="0" PORT="0" CNL="0"/>
</tbl>
-=>
</node>

<node id="mod BlockCalc">

a4
<!

<tbl id="DAQ">

<fld ID="Model" NAME="Model" DESCR="" ENABLE="1" START="1" PRM BD="Model prm" BLOCK SH="Model blcks"
PERIOD="1000" PRIOR="0" PERiDB="O" ITER="1"/>
</tbl>
<tbl id="Model blcks">
<fld ID="Klap" NAME="Klapan" DESCR="" FUNC="DAQ.JavaLikeCalc.lib techApp.klap" EN="1" PROC="1"/>
</tbl>
<tbl id="Model blcks io">
<fld BLK_ID:"Klap" ID:"l_kll" TLNK="0" LNK="" VAL="50"/>
<fld BLK71D="Klap" ID="lik12" TLNK="0" LNK="" VAL="20"/>
</tbl>
<tbl id="Model prm">
<fld SHIFR="1 k1" NAME="Klap lev" DESCR="" EN="1" BLK="Klap" IO="likll"/>
</tbl>
-—>
</node>

<node id="mod JavaLikeCalc">

<

<tbl id="DAQ">

| ——

<fld ID="CalcTest" NAME="Calc Test" DESCR="" ENABLE="1" START="1" PRM BD="CalcTest prm"
FUNC="TemplFunc.d_alarm" PERIOD="1000" PRIOR="0" PER_DB:"O" 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" DESCR="" EN="1" FLD="alrm"/>
</tbl>
<tbl id="1ib">

<fld ID="TemplFunc" NAME="" DESCR="" DB="lib TemplFunc"/>
</tbl>
<tbl id="1lib TemplFunc">

<fld 1ID="d alarm" NAME="Digit alarm" DESCR="" FORMULA="alrm=(in==alrm md)?& 1:&
+alrm mess:& 0& />

</tbl>
<tbl id="lib TemplFunc io">

<fld F ID="d alarm" ID="in" NAME="Input" TYPE="3" MODE="0" DEF="" HIDE="0" POS="0"/>

<fld F_ID="d_alarm" ID="alrm" NAME="Alarm" TYPE="0" MODE="1" DEF="" HIDE="0" POS="1"/>
<fld F_ID="d_alarm" ID="alrm md" NAME="Alarm mode" TYPE="3" MODE="Q" DEF="" HIDE="0" POS="2"/>
<fld F_ID="d alarm" ID="alrm mess" NAME="Alarm message" TYPE="0" MODE="0" DEF="" HIDE="0" POS="3"/>
</tbl>-->
</node>

<node id="mod CIF">
<l ==

<tbl id="DAQ">

<fld ID="test2" NAME="Test 2" DESCR="" ENABLE="1" START="1" PRM BD="test2prm"
PERIOD="1000" PRIOR="0" CIF DEV="0" ADDR="5" ASINC WR="0"/>
</tbl>

<tbl id="test2prm">
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<fld SHIFR="test2" NAME="Test 2" DESCR="" EN="1" TMPL="S7.ai7man"/>
</tbl>-->
</node>

<node id="mod SNMP">

<l--

<tbl id="DAQ">

<fld ID="test2" NAME="Test 2" DESCR="" ENABLE="1" START="1" PRM_BD:"teSt2prm"
PERIOD="1000" PRIOR="0" ADDR="localhost" COMM="public" PATTR_LIMZ"ZO"/)
</tbl>
<tbl id="test2prm">
<fld SHIFR="test2" NAME="Test 2" DESCR="" EN="1" OID_LS:"system"/>
</tbl>-->
</node>

<node id="mod ModBus">
<l--

<tbl id="DAQ">

<fld ID="test2" NAME="Test 2" DESCR="" ENABLE="1" START="1" PRM BD="testZ2prm"
PERIOD="1000" PRIOR="0" TRANSP="Sockets" ADDR="exlar.diya.org" NODE="1"/>
</tbl>
<tbl id="test2prm">
<fld SHIFR="test2" NAME="Test 2" DESCR="" EN="1" ATTR_LS:"321:O:tst:Test"/>
</tbl>-->
</node>

<node id="mod Transporter">
<l--
<tbl id="DAQ">
<fld ID="test2" NAME="Test 2" DESCR="" ENABLE="1" START="1" PRM BD="test2prm"
PERIOD="1000" PRIOR="0" SYNCPER="60" STATIONS="loop" CNTRPRM="System.AutoDA"/>
</tbl>-->

</node>
</node>
<node id="sub Archive">

<prm id="MessBufSize">1000</prm>
<prm id="MessPeriod">5</prm>
<prm id="ValPeriod">1000</prm>
<prm id="ValPriority">10</prm>
<l--
<tbl id="Archive mess_proc">
<fld

ID="StatErrors"

MODUL="FSArch"

NAME="Errors satt"

DESCR="ApxXMB JIOKaJIbHEIX OWMOOK"

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"
DESCR="3amnpocCe K CepBepy uepes TpaHcHopT 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="1luac"
DESCR="YcpenHeHue 3a uac"
START="1"
ADDR="ARCHIVES/VAL/1lh/"
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V_PER="360"

A _PER="60"
FSArchTmSize="8640"
FSArchNFiles="10"
FSArchRound="0.1"
FSArchPackTm="10"
FSArchTm="60"/>
</tbl>
<tbl id="Archive val">
<fld
ID="testl"

NAME="Test 1"
DESCR="Test 1"
START="1"
VTYPE="1"

B
B

PER="1"
SIZE="200"

BHGRD="1"
BHRES="0"
SrcMode="0"
Source=""

A

rchS=""/>

</tbl>-->

</node>

<node id="sub Protocol">

</node>

<node id="sub UI">

<no

de id="mod QTStarter">

<prm id="StartMod">QTCfg</prm>
</node>
<node id="mod WebCfg">
<prm id="SessTimeLife">20</prm>
</node>
<node id="mod VCAEngine">
<l-=
<tbl id="LIB">
<fld ID="test2" NAME="Test 2" DESCR="" 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_PER="-1" USER="root" GRP="UI"
PERMIT="436"/>
</tbl>
<tbl id="wlib test2 io">
<fld IDW="test2" ID="name" IO VAL="Test 2" SELF_ FLG="" CFG_TMPL="" CFG_VALZ""/)
<fld IDW="test2" ID="dscr" IO VAL="Test module 2" SELF FLG="" CFG TMPL="" CFG VAL=""/>
</tbl>
<tbl id="PRJI">
<fld ID="test2" NAME="Test 2" DESCR="" DB_TBL:"prj_testZ" ICO="" USER="root" GRP="UI" PERMIT="436"/>
</tbl>
<tbl id="prj test2">
<fld OWNER="/test2" 1ID="pgl" ICO="" PARENT="/wlb originals/wdg Box" PROC="" 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 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"/>
<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;o0scadaTest" table="test"

size="100
<prm
<prm

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

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

table="te
<prm
<prm
<prm
<prm

st" size="1000"/>

id="TrOut" on="0" per="1" addr="TCP:127.0.0.1:10001" type="Sockets" reqg="time"/>
id="TrOut" on="0" per="1" addr="UDP:127.0.0.1:10001" type="Sockets" reg="time"/>
id="TrOut" on="0" per="1" addr="UNIX:./oscada" type="Sockets" reg="time"/>
id="TrOut" on="0" per="1" addr="UDP:127.0.0.1:daytime" type="Sockets" reg="time"/>
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<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>

PaccmoTrpum neranbpHEe CTPYKTYypy KOHQUrypannoHHoro ¢aina. OauH KOH(HUTyparMmoHHBIN Qaiin
MOJKET COJEpKaTh KOH(PUIypalui0 HECKOJIbKUX CTaHIMW B ceKuusx <station id="DemoStation"
name="Demo station" />. ATpuOyTaMM CEKLUHUU YyKa3blBae€TCs MIECHTHU(PUKATOpP © HUMS CTAHLUH.
Hcnons3oBaHne TOM WM MHOW CEKUMM CTAaHLMHW, NIPU BBI30BE, YKAa3bIBACTCS IApaMETPOM KOMAaHIHOU
cTpoku --Station=DemoStation. CekuMs CTaHLIUU HENOCPEICTBEHHO COAEPKUT MapamMeTpbl CTaHIUM U
cekiuu  mojcucteM. Ilapamerpsl  KOHQUTYypaMu  CEKIMM  3alKCBIBAIOTCS B BUAEC  <prm
id="SYSOptCfg">1</prm>. I'ne B arpubyrte <id> yka3pIBaeTCs MACHTH(PUKATOP aTpuOyTa, a B TEJIe Tera
YKa3bIBAa€TCs 3HAUYECHUE napameTpa, 'l'. IlepeueHs TOCTYMHBIX MapaMETPOB M UX ONMCAHME I CTAHLIMU U
BCEX OCTaJbHBIX CEKIIMI MOXHO IMOJYYUTh B KOHCOJIU, TocpeacTBOM Bbi3oBa OpenSCADA ¢ mapameTpom
--help nnmu Bo Bkiankax «lloMomsy cTpaHUIl KOMIOHEHTOB KOH(UrypaunoHHbIX ¢aitnoB OpenSCADA
(puc.58).

@ain  PepakTvposaHve Bug  omols

CIY) - = 20 2

|2M; Demo station g OpenSCADA cmaHuua: "Demo station”
“% Basbl AaHHbIX
& [ BeaonacocTs | CTaHumuA | Mogcuctemsl | Momoup l
E- 5f TpaHcnopTel .
) MoMOLLE N0 OnLKMAM:
F- @i TpaHCnopTHLIE NPOT
| COOp faHHbX (4]
| ApXMEBHI OpenSCADA0.6.3.1 (Linux-2.6.27-std-def-alt11). ==
B (4 CneymnansHele
I Monb3oBaTENBCKHE K
& YnpaeneHue mMmofyna i e
& Loop
& Loop SSL
- PLX8 -h, --help MHhbopMau KA No onurAmM CUCTEMBI.
--Config=<nyTb> KOH(QWrYpaLKWOHHLIA (ain.
--Station=<umA=  FIMA CTaHL MK
--deman Janyck B pexuMe JemoHa.
--MessLev=<ypos> OBpafaTbiBaeMbli <ypOBEHb:> COOBLIEHWIA (0-7).
--l0g=<Hanpaen.> HanpaBneHWe CoobLEHWA B
<Hanpasn.> & 1 - cUcTeMHBIA narep (syslagd),;
<Hanpaen.> & 2 - cTaH4apTHLIA Bexog (stdout),
<Hanpaen.> & 4 - cTaHAapTHEIA BLIX0A owwdok (stderr);
<Hanpasn.> & B - apxWe CoaBLEHA. i
—————————————— NapameTpel cTaHLMK </DemaoStation/> B kKOHpUrypauMaHHOM hanne ----—---—--
Warkdir <path>  Pafovan [MpekTopua.
l[coDir  <path>  [OWpeKTopWA C MKOHKaMUK.
ModDir  <path>  [JWpexkTopua MoLynei.
MessLev <yposeHb> OOpabaTbiBaeMblil <ypoBeHb> coobLerui (0-7).
LogTarget <Hanpaen.» HanpaeneHue cooBWeHWH B:
<Hanpaen.> & 1 - cucTemHbli norep (syslogd); E
(<] D

[roman

Puc. 58. Bxnaaka 'Tlomomp' komnonenta OpenSCADA.
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PesynbTaT BhI30Ba KOMaHbl: # ./openscada_demo --help

KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A 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

FrAkxAkxxxx* OpenSCADA 0.6.3.1 (Linux-2.6.27-std-def-altll) . x*xkxkxskx

khkkhkhkhkkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkk

OCHOBHBIE ONIUUM CUCTEME

-h, --help VHQopMaLMsa MO ONUMAM CUCTEMEH.
--Config=<noyTb> KonpmrypaumoHHEM Gani.
--Station=<umsa> VIMa cTaHUMM.
--demon 3anyck B pexyuMe IeMOHa.
--MessLev=<ypoB> OBbpabaTeBaeMelt <ypoBeHb> coofmenmit (0-7) .
--log=<HanparBJ.> HanpaBiyieHrue COOOWEHMIT B:
<Hamnpaei.> & 1 - cucrTeMHBM JiIOoTep (syslogd);
<HampanmJ.> & 2 — CTaHOApPTHHY BHXON (stdout);
<Hamnpareiy.> & 4 - cTaHOapTHBI BHXOL oumbok (stderr);
<Hamnpaei.> & 8 - apxMB COOOUEHUN.
—————————————— NapaMeTpsl cTanumu </EmptySt/> B KOHOMI'ypauMOHHOM @aime ———-————-—=---—
Workdir <path> Pabouas OUPEKTOPUS.
IcoDir <path> IVpeKToOpusa C MKOHKAaMM.
ModDir <path> IupeKTOopMsa MOIYJIEN.
MessLev <ypOBEHBb> OBpabaTeBaeMel <ypoBeHb> coofmenmit (0-7) .
LogTarget <Hanpareis.> HanpaBJjieHMe COOOWEHUM B:
<Hamnpaeiyi.> & 1 - cucrTeMmHBM JiIOorep (syslogd);
<HamnpasJ.> & 2 - CTaHOAPTHBEI BHxON (stdout);
<Hamnpaei.> & 4 - cTaHOmapTHBNI BHXOL oumbok (stderr);
<Hamnpaei.> & 8 - apxMB COOOUEHUM.
SysLang <ABBIK> BHYTpPEeHHMI A3EK (KOIOMPOBKA) .
WorkDB <Tuymn.Uma> Pabouas BI (Tun u uMsg) .
SaveAtExit <true> CoxpaHATb CUCTEMY IPM BBIXOIE.
SavePeriod <cex> Illepron COXpPaHeHMS CUCTEMEH.
SYSOptDB <true> IllonlydyeHMe CUCTEeMHBIX onuuy m3 BII.

IloncucreMma "YnparjeHue Monysamu'"
--ModPath=<nyTe> IyTe k MomyJsaMm (/var/os/modules/).

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

ModPath <noyTb> IIyTe k pasnejisgeMeM OubimoTexaM (MOLYJISAM) .

ModAllow <CHOMCOK> Cnmcok pasnesisgeMelx OMOJIMOTEeK HOONYCTMMBIX IJIS aBTOMATMYECKOM 3arpys3KM, NOIOKJIIOYEHMS U

3anycka (bd DBF.so;dag_JavalLikeCalc.so).

Jicmosb30BaTh 3HaueHue '*' @Oiys paspeleHuMs BCex MOIyJiei.

ModDeny  <cHomcox> Crnmcok pasnesiseMblx OmMOIMOTeK BalpelEHHBIX OIS aBTOMATUMYECKOM 3arpy3KM, NOAOKJIOUEHUS U
sanycka (bd_DBF.so;dag_JavalLikeCalc.so).
ChkPer <cexk> I[lepron INOMCKAa HOBHEIX pas3leligeMblXx OubImoTek (MonyJiei) .

You must run this software as root
Onumm nopcmucTeMsl "BIO"
——————————————— NapameTpsl cexumu /DemoStation/sub BD/ B xOHQMUI'ypauUMOHHOM Qaille ——-------=—---=

Onumm mMomyJiga <BD:SQLite>
———————— llapaMeTpsl MOnyJibHOM cexumm </DemoStation/sub BD/mod SQLite/> B xoHQuIypauMOHHOM daite —-------

Onumm MonmyJsisa <BD:DBE>
———————— [lapaMeTpel MOIyJbHOM cekumy </DemoStation/sub BD/mod DBF/> B KOHQUI'YpaLUMOHHOM Qaiime —-------—

Onumum momyJss <BD:FireBird>
———————— llapaMeTpEl MOINyJIbHOM cekumy </DemoStation/sub BD/mod FireBird/> B xoHOMI'ypaumMOHHOM daiie —-———----—

Onumm mMonmynsa <BD:MySQL>
———————— llapamMeTpel MOnyJibHOV cexumu </DemoStation/sub_ BD/mod MySQL/> B xoHQurypaumonHom odaie --------

Onumy nomcucremu "BeszonacHocTb"
——————————————— NMapameTper cexumy /DemoStation/sub_Security/ B xondurypaumonsHom odaiyie --------------

Onumm noncucTeMel "TpaHCHOPTH"
——————————————— NapameTpsl cexumu /DemoStation/sub Transport/ B KoHQUTypauMOHHOM Qaiiie ——-—---------=

Onumm monmynsa <Transport:SSL>
——————— llapaMeTpel MOnyJibHOM cexumy </DemoStation/sub Transport/mod SSL/> B xoHQuTypaumoHHOM OQaiie —---------

Onumm monmynsa <Transport:Sockets>
——————— llapaMeTpsl MOmyJbHONM cekumm </DemoStation/sub Transport/mod Sockets/> B koHOuTI'ypaumoHHOM bdariie

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

Onuum MonmyJsisa <Protocol:HTTP>
——————— llapaMeTpEl MOmyJIbHOM cekumy </DemoStation/sub Protocol/mod HTTP/> B KOHQMUTYpPalLMOHHOM daiijge ——--------—

Onuum Mmomynsa <Protocol:SelfSystem>
——————— lapaMeTpel MOIyJNbHOM cexuum </DemoStation/sub Protocol/mod SelfSystem/> B xoHQuIypauuoHHOM Odaiuie
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Onuum nozcucTemel "COop maHHEIX"
——————————————— NapameTpsl cexumy /DemoStation/sub DAQ/ B KOHOMUI'ypaLMOHHOM Qaiile —-——---=—-----=

Onuum Mmomyinsa <DAQ:Transporter>
———————— lapaMeTpel MomyJabHOM cexumy </DemoStation/sub DAQ/mod Transporter/> B KOHOMI'ypauMOHHOM Odaiule

Onuvm MonmyJsis <DAQ:ModBus>
———————— MlapaMeTpsl MOOYJIbHOM cexuymu </DemoStation/sub DAQ/mod ModBus/> B KOHOMUI'ypaUMOHHOM damje --—------

Onumm monmyJis <DAQ:DCON>
———————— llapaMeTpsl MOIOyJibHOM cexumm </DemoStation/sub DAQ/mod DCON/> B xOHOMUI'ypaLUMOHHOM daiie —-------

Onumm monmyJsia <DAQ:SNMP>
———————— lapaMeTpel MOnyJbHOM cekumu </DemoStation/sub DAQ/mod SNMP/> B KOHOMI'YpPaUMOHHOM Oanye —----—--

Onumm momyss <DAQ:BlockCalc>
——————— llapaMeTpeEl MOmyJbHOM cekumy </DemoStation/sub DAQ/mod BlockCalc/> B KOHOMUTYpauLMOHHOM daiijge ———-------—

Onumm mMonmynsa <DAQ:System>
——————— llapamMeTpel MOnyJibHOV cexumu </DemoStation/sub DAQ/mod System/> B xoHQurypaumoHHOM daite ---------

Onumm Monmyis <DAQ:LogicLev>
———————— llapameTpel MOnyJibHOV cexumy </DemoStation/sub DAQ/mod LogicLev/> B xoHQurypaumoHHOM daiie —--------

Onumm momyiss <DAQ:JavalLikeCalc>
—————————— MapameTpsl cexumy </DemoStation/sub DAQ/mod JavalLikeCalc/> wmomyns B KOHOMTypaumoHHOM baiisie

Onumum momysis <DAQ:Siemens>
———————— llapaMeTpel MOnyJibHOM cexumu </DemoStation/sub DAQ/mod Siemens/> B xoHQuTypauMOHHOM daie —--------

Onumum nopcucTeMel "ApxuBH'"
—————————— lNapameTps cexumy </DemoStation/sub Archive/> B xoHQurypaumonsHom odaie --------
MessBufSize <em.> PasMmep Oydepa COOOMmEHMN.

MessPeriod <cek> Ilepron apXMBMPOBAHMSA COOOWEHMUN .

ValPeriod <Mcex> IlepMonl apXMUBUPOBAHMS BHAUYESHUN.

ValPriority <ypOBeHb> YpPOBEeHb NPMOPUTETa 3aladyM 3HadeHUN.

MaxRegMess <en.> MakcuMaJlbHOE KOJMYECTBO 3aNpallMBaeMEIX COOOIeHM .
MaxRegVals <egm.> MakcuMaJibHOE KOJIMYECTBO 3allpallMBaeMEIX BHaUYESHUN.

Onuum momynsa <Archive:FSArch>
———————— llapaMeTpEl MOINyJIbHOM cekumy </DemoStation/sub Archive/mod FSArch/> B xoHQuUIypauMoHHOM daiime —-------

Onumum momyiss <Archive:DBArch>
———————— llapaMeTpsl MOnOyJibHOM cexumm </DemoStation/sub Archive/mod DBArch/> B xoHQMUI'ypauMOHHOM daiie —-------

Onuum noncucTemel "CrneumasnbHee"

Onumum Mmomyissa <Special:SystemTests>
———————— llapaMeTpsl MOIyJbHOM cekummu </DemoStation/sub Special/mod SystemTests/> B KOHQUTypauMOHHOM Odamie

Obmye onuuy BCEeX TeCTOB:

id nneHTudMKaTOP TEecTa;

on brar BKJKOYEHUS TecTa;

per nepuos, NOBTOPEHMA (CeK) .
***X OnuUMM TECTOB ***

PARAM TecT napameTpa:
name noJiHoe uMsa napamerpa (OperationSystem.AutoDA.CPULoad) .

XML TecT XML mapcuHra:
file bamn misa XML napcmHTAa.

MESS TecT apxuBa COOOWEHMIN:
arhtor nMsa apxmeaTopa (StatErrors.BaseArh);
categ wabJIOH KaTeropuyu COODMEeHMN .

SOAttDet TecT Ha MNOIKJIYEHME/OTKIIOUEHME MOIYJIA:
name VIMsI MOIYJIS;
full TIOJIHOCTHI TMOIKJIIUATE (3alyCcKaTh) .

Val TecT 3HadeHusa aTpuOyTOB [NapaMeTpa:
name aTpubyT napamerpa (OperationSystem.AutoDA.CPULoad.load);
arch len TIyOMHa [OJIydaeMblX 3HAUYeHUM apxXuBa;
arch per IIepMOI MOJIydaeMbelX BHAYEHMM apxuBa.

BD TlonHel TecT Bll:
type Tun BI;
bd vMsa Bl ;
table Tabnmia;
size KOJIMYECTBO 3alucein.

TrOut TecT MCXOIAWETrO TPAHCIOPTA:
addr ampec BXOIAWEIO TpaHCIopTa;
type TUII TPaHCHOPTa;
req 3aIpoCc K BXONSAMWEMY TPaHCIOPTY.
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Func TecT noncucCTeMbl QYHKLMM;
SysContrLang TecT A3bKa yHNpaBJIeHUS CUCTEMEL:

path NyTb K 3JIeMeHTy fA3eKa (/Archive/BaseArh/mess_StatErrors/%$2fprm%2fst) .
ValBuf TecTe Oybepa 3HaYEeHMN;
Archive TecTsl pas3MeleHUs B apXMUB BHAYESHUN:

arch apXUB BHAYEHUM;

period NEePMOINYHOCTE 3HadeHMil (MKCeK) .
Baseb64Code TecTH ajropuTMa Mime Base64.

============= Onumm noncmuctTeMel "IloJIb30BaTeJIbCKMEe MHTepdelCH" ============

Onumm momyiss <UI:Vision>
——————— llapamMeTpel MOnyJibHOV cexumu </DemoStation/sub UI/mod Vision/> B xonQurypaumonsnom odaiie ---------

StartUser <IoJb3> CrapTOoBEl, Oe3NapOJibHEIN, [OJIb30BATEIb.
RunPrijs <cnmcok> IlepeueHb 3alyCKaeMeX [IPKM CTapTe [NPOEeKTOB.
RunTimeUpdt <mode> PexuMm OOHOBJIeHMSA OuHaMuky B RunTime (0 - amanTmBHOe nepuoaMdeckoe OOHOBJIEHME BCeX
BUIXETOB,
1 - OOHOBJIEHME TOJIbKO M3MEHEHHBIX BUIXETOB) .
VCAstation <id> CraHumsa ¢ nBuxkoM CBY ('.' - jokasnbHad) .

Onuum mMomyJsia <UI:WebCfg>
——————— llapamMeTpel MOnyJibHOV cexumu </DemoStation/sub_UI/mod WebCfg/> B xondurypaumonHom odaiie ---------
SessTimelLife <Bpewmsa> BpeMs XU3HM cecuy, MuHYT (ofpruHo 10);

CSSTables <CSSsS> CSS mnsa cosmaBaeMblXx CTPaHML.

Onumum momyis <UI:VCAEngine>
——————— llapamMeTpel MOnyJibHOM cexumu </DemoStation/sub UI/mod VCAEngine/> B xoHQurypaumonHom odaie ---------

Onuum MmomyJsa <UI:QTCfg>
——————— llapaMeTpsl MOnyJibHOM cekumu </DemoStation/sub UI/mod QTCfg/> B xOoHQMUTYypauMOHHOM OQaiie —---------
StartPath <path> CTapTOBEI NYThb KOHQMUIypaTopa.

StartUser <user> CrapToBEl, Oe3HapOJibHEIN, [1OJIb30BATED.

Onumm Monmysia <UI:QTStarter>
——————— llapamMeTpel MOnyJibHOV cexumu </DemoStation/sub_UI/mod QTStarter/> B xoHQuTypaumoHHOM Qaiie ---------
StartMod <momymm> CnomMcok sBanycKaeMelx MomyJier (pas3menurensb - ';');

Onuum Momysns <UI:WebCfgD>
——————— llapaMeTpsl MOOyJibHOM cexumm </DemoStation/sub UI/mod WebCfgD/> B xoHOUI'ypaLMOHHOM daite —---------
SessTimelLife <Bpewma> BpeMs XM3HM cecuy, MuHYT (o6pruHo 10);

Onumm monmyJig <UI:WebVision>
——————— llapaMeTpsl MOnyJibHOM cexumu </DemoStation/sub UI/mod WebVision/> B xoHQuIypaumoHHOM daite —--------
SessTimelLife <Bpewmsa> BpeMs XM3HM CeCCUM, MMHYTH (1o ymosdaumo 10) .

Cexuuu noacucreM (<node id="sub_DAQ" />) cogepxaT mapaMeTpbl MOJICUCTEMBI, CEKIIUA MOy U
CEKIIMU TaOJHI] OTpaKeHUsI TaHHBIX 0a3 JaHHBIX B KOH(pUTrypanmuoHHoM (aiine. Cexiun moayneit (<node
id="mod_DiamondBoards" />) comepxar WHAMBUAYaJbHBIC TapamMeTpbl MOIYJEH M CEKIWUU TaOJIHI]
OTpaKeHUS TAaHHBIX 0a3 TaHHBIX B KOHPUTYpallMOHHOM (haiiie.

Cekmuu  TabnMuIl OTpaXeHUS JaHHBIX 0a3 JaHHBIX TMpeAHA3HAYEHBI I  pPa3MEIICHHH B
KOHpUrypannoHHom ¢aiuie 3anuceit Tabnun b/ ans komnonenroB OpenSCADA. PaccMmotpum Tabnuiy
BXOJIAIINX TpaHcopToB 'Transport in' moacucteMbl TpaHCoOpThl (<node id="sub Transport">) wu3
npumepa KoHpurypamnuonnoro ¢aiina eime. Tabnuma coaepkut aBe 3anucu ¢ nojasmu: 1D, MODULE,
NAME, DESCRIPT, ADDR, PROT, START, BufLen, MaxClients, SocketsMaxQueue. [Tocne 3arpy3ku c
Takoi ceknuer u BooOmie 6e3 Bl B moacucreme 'Tpancnoptel' Moayss 'Sockets' MOSBSATCS Ba BXOJIHBIX
Tpancnopta. dopmatbl CTPYKTyp TaOJMIl OCHOBHBIX KOMIIOHEHTOB BKIJIIOUYEHBI B JE€MOHCTPAIMOHHBIC
KOHQUTYpanoHHbIe (aiinpl. 3a metamsMu CTPYKTypbl bBJl HyXHO oOpamarbcs K JOKYMEHTAIUU
COOTBETCTBYIOIIUX MOJyNEH
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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] CHUTHAJOM IOHMMAaeTca 3HaueHwe natuuka ycraHoBku TII B kome AL, 'ceipoil' curnan, wiam 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 ynpaieHus TII, 00bIYHO 3TO 3aABMXKKH, HACOCHI U PEryJIMpyIOLIMe KianaHa. B coBokynHocTH
3TOT MpoLecc Moay4yrs HazBaHue Y crpoiictBo Conpsixenus ¢ OobsexToMm (YCO).

HcTouyHNKN TaHHBIX XapaKTepU3yIOTCsl OOJBIINM pa3HOoOOpa3reM, KOTOPOE MOKHO YCIIOBHO pa3iefiuTh
Ha TPU TPYIIIIHIL.

+  HUcrounuku 'ceipbix' gaHHbIX, npegoctapisioniue koa AL win 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
B3aumoeiicteusi B OpenSCADA mnpenycmorpena moxacucrema 'COOp MaHHBIX', KOTOpas SBJISETCS
MOAYJIbHON. B kadecTBE MOAyNsl MOJCUCTEMBI BBICTYNAET ApalBep UIsl CONPSHKEHUS C HMCTOYHUKOM
JaHHBIA oTAenbHOro THna. Kaxaplii MOoyab MOXKET coiepikaTb KOH(DUTypaluio HECKOJbKUX YCTPOWCTB
sToro Tuma B Buae 00bekToB 'Kontpomnep' cucrembl OpenSCADA. Obmias cxema 00beKTOB MOJICUCTEMBI
'CO0p naHHBIX' M300paXkeHa Ha pUCYHKE 1.
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Puc. 1. Cxema noacucremsr 'Co0p TaHHBIX'.

1. MeToanbl cOopa JaHHBIX

VYuuTeiBas pa3nvyre CBOMCTB MCTOYHUKOB JIAHHBIX, a TAK)KE BO3MOYKHBIC BAPUAHTHI B3aUMOIECHCTBUS,
METOJIbI cOOpa TAaHHBIX MOXKHO Pa3AeNuTh Ha: MPOCTOW CHHXPOHHBIN, MPOCTON aCHHXPOHHBIHN, MAKETHBIN U
aCCUBHBIMN.

B paccmoTpennn MexaHu3MOB, HUXKeE, OyIyT y4acTBOBATh CJIEAYIOIINE OOBEKTHI:
+ ObjectSCADA — mo60it 06bekT SCADA-cucTeMBI, 00OpaMIAIONINIICS 32 3HAYEHUEM CHUTHAJIA;
HaTpuMep, apXUBbI U BU3yaTHU3aTOPHI;
« DAQParamAttribute — atpubytr mnapamerpa mnoacuctembl 'COOp JHaHHBIX', BBICTYHAIOIIUN
MIOCPEHUKOM B JIOCTYIE K 3HAUEHUIO CUTHAJIa HCTOYHUKA JaHHBIX;
«  DAQParamAttributeArch — o0bekT apxuBa aTpudyTa;
- HardwarePLC — 00beKT HCTOYHMKA NaHHBIX, HAIIPUMEpP, MOIYIH paccocperoroueHnoro YCO
unu npomeinuieHHblie [TJIK.

1.1. IIpocToii CHHXPOHHBII MEeXaHU3M cOOpa

MexaHu3M XapakTepu3yeTcs 3alpocaMd K HMCTOYHUKY JaHHBIX CHHXPOHHO C 3alpocoM K aTpuOyTy
napametpa (puc.2). JlaHHBIM MeXaHW3M OOBIYHO MPHUMEHSETCS MPH paboTe C JOKATHHBIMH MCTOYHHKAMU
JIAHHBIX, XapaKTEePU3YIOUIMMUCA HU3KOM JTATEHTHOCTBIO T.€. 3a/IepKKOM B OTBeTe Ha 3arpoc. C MOMOLIbIO
ATOTO METOJa MOYXHO TMOJYYUTh aKTyaJIbHbIe JaHHBIE HEMOCPEJICTBEHHO C 3alpocoM, OJHAKO BpEeMs
3arpoca 00bekTa OyAeT BKII0YATh BPEMS TPAHCHIOPTUPOBKU U 00pabOTKH 3arpoca UCTOYHUKOM JIAaHHBIX.

% : DAQParamAtiribute : HardwarePLC % : DAQParamAttribute || - HardwarePLC

: ObjectSCADA | : ObjectSCADA | |

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

B e S W

Puc. 2. /InarpamMmma nociie10BaTeIbHOCTH B3aUMOJIEUCTBUS IPU CUHXPOHHBIX 3alpocax.

B cootBeTrcTBHHU C z[HarpaMMoﬁ BBIIIC MBI IOJYYacM CICAYIOLIYHO ITOCIICAOBATCIIBHOCTD 3allpOCOB
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MOJTYYCHUS JAHHBIX M UX MIEpeIavu:
- o0bekt SCADA-cucrembl 0UIET 3ampoc 3HAYCHHS K OO0BEKTy arpulyra mapameTpa
DAQParamAttribute::getVal();

« o0wvexT artpulyra mapamerpa, MOJY4YMB 3ampoc, UOUIET €ro WMCTOYHHUKY  JaHHBIX
HardwarePLC::valueRequest();

+  WCTOYHUK JAaHHBIX, 00paboTaB 3arpoc, BO3BpAIAeT PE3yiIbTaT;

+ 00BeKT aTpuOyTa mapaMeTpa MoJy4IuB pe3ysibTar Bo3Bpamaet ero o0bekty SCADA-cucTeMsl.

B OpenSCADA Takoi MexaHW3M Peau3yIoT CIEAYIOIINEe MOTYJIH MoAcucTeMbl 'COOp JaHHBIX .
« ModBus — Moaynab JAOCTyHa K JAaHHBIM HCTOYHHMKOB ITOCPEICTBOM CEMEICTBAa MPOTOKOJIOB
ModBus. B Moayiie peann3oBaH CHHXPOHHBIN peXUM JUIs 3aIIMCH JTAHHBIX.
DiamondBoards — monyne noctyna k ganabiM PC/104 mat ¢pupmel Diamond Systems. ITnats
PC/104 pasmemarorcs Ha I[SA-mmHe, CleOBaTENbHO SBIAIOTCS JIOKATBHBIMH W JOCTYITHBI
CPaBHUTEIBHO ObICTPO. B pexxume cOopa NaHHBIX HE MO HPEpbIBAaHUIO IOCTyI K 3HayeHusM ALIIT
OCYIIECTBISIETCS CHHXPOHHO. Pexxum 3anmcu 3nauenus LIAII Bcerna paboTtaeT CHHXpOHHO.
« DAQGate — moaynb oTpaxeHHs 00beKTOB KOHTpoJuiepoB yaanéHHbIX OpenSCADA-ctanuuit
Ha JIOKaJIbHYI0. B MoJysne peann3oBaH CUHXPOHHBIN pPeXXUM JJIS 3aMCH JaHHBIX.
« BlockCalc — BprYMCHUTENL Ha A3BIKE OJIOYHBIX cXeM. B KkadecTBe MCTOYHMKA AAHHBIX B HEM
BBICTYNAaeT I0JIb30BaTeNbCKast OyoyHas cxema. ATpuOyThl HapaMeTpoB MOIYJS CHHXPOHHO
oOpararTcs K BX01aM/BbIX01aM OJIOKOB OJIOYHOMN CXEMBEI.
« JavalikeCalc — BwuuncIUTENh Ha Java-moJoOHOM S3BIKE BBICOKOTO YpOBHS. B kadecTBe
UCTOYHMKA JAHHBIX B HEM BBICTYNAET MOJb30BaTENbCKas MporpamMma Ha Java-mogoOHOM S3bIKE.
ATpuOyThl apaMeTpOB MOAYJISI CUHXPOHHO OOpaliaioTcsl K BXOJaM/BbIXOJIaM IOJIb30BaTEIbCKON
BBIUUCIIUTENbHON (DYHKINU.
« LogiclLev — MOJIynb JOTHYECKOTO YpPOBHS IMapaMeTpoB cOOpa MaHHBIX, JeTalbHEe O HEM B
pa3gene 2. B KkauecTBe HCTOYHHKA JAHHBIX A3TOr0 MOAYJS BBICTYNAIOT IpPYrHe€ IapaMeTpsl
nogacucreMbl 'COOp HaHHBIX' M KOHTEKCT WCHOJHEHHUS MmabjoHa mMapaMeTpoB. ATpUOYTHI
MapaMeTpoB MOJYJSl CHHXPOHHO oOpamiaiTcs K aTpulOyTaMm JApYruxX MapaMeTpoB, B PEeXHUME
OTpaKEHHMs MapaMeTpoB mnojacucteMbl 'COOp MAaHHBIX', WIM K BXOJaM/BBIXOAAM KOHTEKCTa
WCTIOTHEHUS a0JIOHa, B peKuMe paboThI 1Mo mabIoHy.

1.2. ITpocToii acHHXPOHHBIH MeXaHU3M cOopa

MexaHu3M XapaKTepu3yeTcsl 3alpocaMd K WUCTOYHUKY JAaHHBIX HE3aBHCHMO OT 3alpoca K aTpudyTy
napamerpa (puc.3). OOBIYHO 3ampoChl K WMCTOYHHUKY JaHHBIX OCYIIECTBIISIIOTCS TEPUOJAMYECKUA B
COOCTBEHHOM 3aiaue Ompoca OTACIBHO B3STOr0 KOHTpoJUIepa W OJOKaMH IO HECKOJBbKO CUTHAIIOB. [Ipm
ATOM, 3alPOCOM K aTpuOyTy MapaMmeTpa BO3BpallaeTcs 3HaYeHHe, OMy4YeHHOE TIOCTIEHUM CEaHCOM CBSI3U
C UCTOYHUKOM JaHHBIX. JJaHHBI MEXaHNU3M OOBIYHO TIPUMEHSETCS NP PadoTe ¢ yIaIEHHBIMH (CETEBBIMU)
UCTOYHUKAMU JaHHBIX, XapaKTEPU3YIOUIMMHCS BBICOKOH JIATEHTHOCTBIO, TO €CTh 3aJIEPXKKOM B OTBETEC Ha
3arpoc.

C mOMOIIBIO 3TOTO METOJa MOYKHO 00ECHEeYUTh ONTHMHU3AIMIO BPEMEHHOTO pecypca, 3aTpadyeHHOro Ha
OJWH CUT'HAaJI, U TCM CaAMBbIM YBCIUYUTHb MAKCUMAJIbHOC KOJIUYCCTBO OIIPpAIIMBACMbIX CUT'HAJIOB 3a NMHTCPBAJI
BPEMEHH OITpoca.

B kauectBe mpumepa paccmorpum npombinuienHbld [IJIK Siemens S7-315 mpu ompoce ero mno muHe
Profibus (1,5 Mowut/c). Cpennee Bpemst o6pabotkn MPI-3anpoca atum koHTpOIIepom coctaBisieT 30 Mc.
Ecnu ucmonap30BaTh CHHXPOHHBIM MEXaHU3M TS Ka)KJIOTO CUTHAJIA, T.€. OJHMH 3alpoCc Ha KAl CUTHAII,
TO B TEUEHUHU OJHOW CEKYHIbl MBI CMOXXEM IMOJYyYUTh OKOJIO 33 CHUTHAJIOB. A €Clid NPUMEHUTH
ACHHXPOHHBI MexaHu3M, T.e. B ogHoM MPI-nakere momyudate mo 220 Oaiit wim 110 curnamos
LEJIOYMCIEHHOT0 TUIa Ha 16-pa3psa0B, TO Mbl CMOKEM 3a OJIHY CEKYHAY MOIy4uTh 10 3630 curnanos. Kak
MOKHO BHUJETh, 3(P(EKTUBHOCTh ACMHXPOHHOTO MEXaHM3Ma B JaHHOM ciydae coctasiser 110 pas, a
MMEHHO 3HaueHHe MakcUMaJIbHOM éMKkocTu MPI-nakera.

HenocraTkoM acMHXpOHHOTO MEXaHM3Ma SIBISIETCA TO, YTO 3allpoc 3HA4YEHUs aTpubyTa Mapamerpa
BO3BpAlllaeT HE AKTyaJlbHOE Ha MOMEHT 3alpoca 3HAYEHHUE, a 3HA4YCHUE IIOCJIEIHEro CeaHca oIpoca
KOHTpoJuIepa. Bripodem, ecnu ydecTh, 4TO MCTOYHHMK JAHHBIX MOXXET OOHOBISATHCA C MEPUOTUYHOCTHIO
anmnapatHelx orpanndenuid ALIl, nma u camu JaTYMKH MOTYT HMETh OIpeNel€HHbIE OrpaHUYEHUS B
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CKOPOCTH p€aKlu, TO IPUMCHCHUC aCHHXPOHHOI'O MEXaHHU3Ma c6opa MOXCET UMCTb CepBéBHHe OCHOBAaHHMHI.

[IpumeHeHre acHHXpOHHOTO MeXaHu3Ma s 3anucu 3HadeHuil B [IJIK siBnsiercs gocTtatoyHo penkum
SIBJICHHEM, TIOCKOJIbKY 3alliCh 3HAYCHHWH OOBIYHO TMOApa3syMeBaeT BoznelcTBue omepatopa Ha TII.
Omneparop mo GakTy AOCTATOYHO PEAKO BHOCHUT KOPPEKTHBBI B MPOILECC, CIEAOBATENBHO, 3aIIUCh MOXKHO
BBITIOJIHSTh CHHXPOHHO. OJIHAKO CYIIECTBYIOT CUTyalluM, Hampumep, yrpasienue TII perymstopamu Ha
SCADA-cucteme, BeimomHstome Gynkiuu cpeabl ucnonnenus [1JIK.

% | - DAQParamattribute| | HarawarepLC]| % | - DAGParamattribute| | Hardwarepic]|
| | |
: ObjectSCADA | : valueRequest() | : ObjectSCADA | : valuesend() |
| i 1: setVal() | ]
| L:getvall) L ___ .. |
| T ' [ T
W ! : valueRequest() L p. 4 | : valueSend() L
[ " I *
k -------------------- T L """"""""""" —
| : valueRequest() | | : valuesendy) |
- 11 | ’
f T

FroommmtommTmms —l—
|
I

Puc. 3. Ilnarpamma nocieoBaTeNbHOCTH B3aUMOJEHCTBUSA IPU ACUHXPOHHBIX 3aIpOCax.

B cooTBercTBUM ¢ AMAarpaMMON BBILIE MBI [TOJy4aeM CIIEIYIOUIYIO0 KapTUHY:
« o00BbexkT arpubOyra mapamMeTpa (WM BBIMICCTOSIINNA OOBEKT KOHTPOJUIEpPA) BBIMOIHSCT
nepuonudeckue 3anpocsl HardwarePLC::valueRequest() ans momydyeHMs 3HaueHHs] CUTHalla WM
TPYIIIBI CUTHAJIOB;
* TOJY4EHHbIEC 3HAYEHUS CUTHAJIOB Pa3MEILAlOTCs B 00bEKTaX aTpuOyTOB IapaMETPOB, JTOKAIbHO;
« o0bekt SCADA-cucreMbl HUIET 3ampoc 3HaueHUs K OOBEKTy aTpuOyTa mapamerpa
DAQParamAttribute::getVal() u nonydaer coxpaHéHHOE JIOKAIbHO 3HAUYEHUE MPEABIAYIIETr0 ceaHca
OIpoca UCTOYHMKA TaHHBIX.

B OpenSCADA Takoii MexaHu3M peaan3yloT CIeAyIoLue Mo yau noacucremsl 'Coop 1aHHBIX .
« Siemens — MOAynb NOCTYyINa K JaHHBIM KOHTpOJUIEpoB ¢upmbl Siemens cepun S7. B manHOoM
MOJlyJIE ACHHXPOHHBIH PEKHMM pEalu30BaH Kak JUIsl YTEHUS JaHHBIX TaK W JUId MX 3alUCU
(ormmmonansHO) Ha [TJIK.
« ModBus — mMoayib A0CTyNa K JaHHBIM MCTOYHHMKOB IOCPEJICTBOM ceMeiicTBa npoTokosioB Mod
Bus. B Moayne peann3oBaH aCUHXPOHHBIA PEKUM YTCHHS TAHHBIX.

« SNMP — Mopaynab JOCTynma K JaHHBIM YCTPOWCTB ceTH mocpeactBoMm Simple Network
Management Protocol. B Moayne peann3oBan aCHHXPOHHBIN PEKUM YTEHUS JTAHHBIX.
« System — Mopaynb nocTyna K JOaHHBIM oOkpyxkeHusi ucnoigHeHuss OpenSCADA. B monayne

pean30BaH ACUHXPOHHBIN PEXUM UTEHUS TaHHBIX.
« DAQGate — moaynb oTpaxeHHs 00beKTOB KOHTpoJuiepoB yaanéHHbIX OpenSCADA-ctanuuit
Ha JIOKaJIbHYI0. B MoJyne peann3oBaH aCHHXPOHHBIM PeKUM UYTCHUS JaHHBIX.

1.3. ITakeTHbI MexaHU3M cOopa

[TakeTHBI MexaHM3M cOOpa JaHHBIX XapakTepeH cOOpOM JaHHBIX KaXJIOTO CHUTHAja ITaKeTOM,
BKJIIOYAIOIUM MCTOPHIO €ro M3MEHeHHus. T.e. 3a OJMH CEaHC ONpoca JaHHBIX IIOJIYy4aeTCs HECKOJIBKO
3HaYeHUH ucCTOpuM curHana. [lakeTHBIH MexaHH3M paboTaeT COBMECTHO C CHHXPOHHBIM U C
ACMHXPOHHBIMU MEXaHU3MAaMH.

B ciydae paGoThl ¢ CHHXPOHHBIM MEXaHU3MOM BBIMOIHAETCS (PaKTUUECKUI MPOOPOC apXruBa UCTOUHUKA
JAHHBIX JUIsl ONepaTUBHOM paboThl B cucrteMe (puc. 2). Kak u mpocToll CHHXpPOHHBIM MEXaHHW3M, €ro
JKeNaTeJIbHO IMPUMEHSTh TOJBKO Ha HU3KOJIATEHTHBIX MCTOYHHMKAX JAHHBIX WIM C MCTOYHMKaMHM, paboTa
KOTOPBIX SIBJISIETCS CEAaHCOBOHM, Hampumep, B cdepe KOMMEpPYECKOro yuéra JUis YTEHHUsS 3HAYCHHU
CYETYMKOB.
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ITpu paboTe COBMECTHO C ACHHXPOHHBIM MEXAHH3MOM HCTOPUS MOJYYEHBIX CUTHAJIOB OOBIYHO MPSMO
MIOMEIIIAeTCsl B apXuBhI (puc. 4), a TeKyllee 3HaueHHe aTpulyTa mapaMerpa yCTaHABIMBAETCS B TIOCIEIHEE
3HaueHue mnakeTta. JlanHas komOuHauus >ddexTuBHA TpU cOope OBICTPBIX JaHHBIX WIM TpU
CUHXPOHM3ALMH apXUBOB I10CJIE TIOTEPH CBSI3U C YAAIEHHBIM HCTOUHUKOM JIAHHBIX.

: DAQParamAttributeArch : DAQParamAttribute : HardwarePLC

| n+1: valuesRequest()

: ObjectSCADA

n+2: set\Values()

1: getValues()

b

*

3: getVal()

|
|
| n+3: valuesRequest(})
|
|

n+4: set\Values()

X

|
|
|
[
|
| 2: getValues()
|
|
|
|

Puc. 4. III/Ial"paMMa noCJIICA0OBAaTCIbHOCTHU BSaHMOHeﬁCTBHH IIpU ACMHXPOHHBIX 3aITpOCax ITAKETHOI'O
MEXaHHu3Ma.

B cooTBeTcTBMY ¢ quarpaMMoii BEIIIE MBI TIOJTy4aeM CIIEAYIOIIee MOBEICHHE MAaKETHOTO MEXaHH3Ma MPH
ACUHXPOHHBIX 3aMpocax:

+ 00BeKT aTpuOyTa MapamMeTpa, WM BBINICCTOSIIMNA OOBEKT KOHTPOJUIEPA, BBITIOIHICT
nepuoanueckue 3ampockl HardwarePLC::valuesRequest() ans momydeHus mNakeToB 3HAYCHH
CUTHAJIa WU TPYIIbI CHTHAJIOB;
+ TOJYYCHHBIC  TAKEThl  3HAYCHWH  CUTHAJIOB  IOMEHIAIOTCS B apXUB  3alpPOCOM
DAQParamAttributeArch::setValues(), a mocneanee 3HaYeHHE MAKETOB pa3MeENIaeTcs B OOBEKTax
aTpuOyTOB NapaMeTpPOB;
« o00vekT SCADA-cuctembl numér 3ampoc (parmeHtra apxuBa K OOBEKTy aTpuOyTa mapamerpa
DAQParamAttribute::getValues(), a TOT MepeHanpaBiIsieT 3anpoc K apXUBY
DAQParamAttributeArch::getValues(). B pe3ynbrate Bo3Bpariaercs pparMeHT apXuBa, JOCTYITHBIH
MocJye MpeabIaYIIero ceanca onpoca HCTOUYHUKA TAaHHBIX;
+ 00bekT SCADA-cuctempl NUIET 3aMpoC MOCIETHETO 3HAYCHHUS K O0OBEKTY aTpuOyTa mapaMerpa
DAQParamAttribute::getVal() u momydaer coxpaH€HHOE JIOKAThHO 3HAUYCHUE MPEABIAYIIETO ceaHca
OIIPOCa UCTOYHUKA JAHHBIX.

B OpenSCADA Takoif MexaHu3M peaau3yloT CleAyIoIHe MOy noacucteMsl 'COOp TaHHBIX'.
DiamondBoards — monyns noctymna k ganaeiM PC/104 mnat ¢upmsr Diamond Systems. IlnaTsr
PC/104 pasmemarorcss Ha I[SA-mmHe, ciieoBaTeNbHO, SBJSIOTCS JIOKAIBHBIMA M JOCTYITHBI
CpaBHUTENIBHO ObICTpO. B pekume cOopa NaHHBIX MO MPEPBIBAHUIO OCYIIECTBISAETCS OXXKUIAHUE
nakeToB ObICTpbIX 3HadeHWH (10 200 k['m) 3a ogHy cekyHay (mo 200000 3HaveHWil B makere) U
nocjenyroluee pa3MelleHle JaHHbIX TaKeTOB B apXuBax arpulyToB napametpoB DAQ.

« DAQGate — monynb oTpakeHHsI 00BEKTOB KOHTpoiuiepoB ynanéHHbIXx OpenSCADA-cTannunit
Ha JIOKaJIbHYI0. Peann3yer CHHXPOHHBIN M aCUHXPOHHBIN MAaKETHBIH PEXUMBI OTPaXKEHUSI apXHBOB
ynanéuubix OpenSCADA -cTaHuii.
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1.4. ITaccuBHbBIH MexaHU3M cOopa

[TaccuBHBINM MeXaHHU3M cOOpa JaHHBIX XapaKTEPEH MHHUIIMATHUBOHN mpemocTtaBieHus: qaHHbIX B SCADA-
CHUCTEMY CO CTOPOHBI MCTOYHMKA JaHHBIX. DTOT MEXAHU3M SIBIISIETCSI JOCTAaTOYHO PEIKUM SIBIICHUEM,
O/THAKO MOKET WMETh MECTO B CiIy4ae OMpEeNeNEHHBIX YCIOBUW WM OTPAaHUYCHUH B BO3MOKHOCTHU
UCIIONb30BaHUS MPSMBIX MEXaHU3MOB cOOpa JaHHBIX, puc. 5. [IpuMepomM Takoil CUTyalluu MOTYT CITYXKUTh
reorpa)UuecKl  pacCpeOTOYCHHBIE CHCTEMBI CcOOpa JIaHHBIX TOCPEACTBOM MOOUIIBHBIX  CETeH
GPRS/EDGE. B Takux ceTsx HaJaeleHUE KIMEHTCKHUX Y3JIOB OT/AEIbHBIMHU/peanbHbIMU [P-ampecamu wim
dbopMUpOBaHHE KOPIOPATUBHONH MOOWIBHOW CETH MOXKET OKa3aThbCs JOPOTUM YIOBOJIBCTBUEM, TOITOMY
JIOCTYITHEE OKa3bIBACTCS MHUITMATHBA CEaHCa TEpelayu JaHHBIX ¢ KIIMEHTCKUX TuHamuudeckux IP-aapecos
Ha oJuH peanbHbli [P-anpec cepBepa SCADA-cuctemsl. X0Ta Bo3MOXkHa pabora u uepe3 cereByro CYB/I-
MOCPETHUKA.

Bo3znelictBus Ha MO,Z[I/I(I)I/IKaI_II/IIO nepeaaroTca HCTOYHUKY JaHHBIX B MOMCHT CC€aHCa IEpCAavynl NAaHHBIX
HCTOYHUKOM.

% | :DAQParamAttribute‘ | :HardwarePLC| % | :DAQParamAttribute| ‘ :HardwarePLC|

: ObjectSCADA : ObjectSCADA |

n+1: setVal()

| | n+1: getVal()

hat

| 1: setWal()

|
|
n+2: setWal() ! ;(
|
I

|
|
1: getval() |
|
|
|
!

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

Puc. 5. Z[I/Ial"paMMa IIOCJICA0BATCIIBHOCTHU BBaHMOHeﬁCTBHH IIpU IMIAaCCUBHOM MEXAaHHU3MEC pa6OTbI.

B cooTBeTcTBUU C IUAarpaMMoOil BBIIIE MBI IOJTy4YaeM CIIEAYIOIee OBEICHUE TTACCUBHOTO MEXaHU3Ma:
+  OOBEKT UCTOYHUKA JTAHHBIX OCYIIECTBIISACT MEPUOINUECKUE CEaHCHI CBS3M ¢ 00BEKTOM aTpudyTa
napamerpa DAQParamAttributeArch::setVal() ans nepenaun cBOMX JaHHBIX U MOJYYEHUS KOMaH]
BO3JICHCTBUS;
+ 00bekT SCADA-cucTeMpl NUIET 3aMpoC MOCIETHETO 3HAYCHHUS K O0OBEKTY aTpuOyTa mapaMerpa
DAQParamAttribute::getVal() u momydaeT coxpaHEHHOE JIOKAIbHO 3HAUYE€HUE NPEABIAYILEro ceaHca
CBSI3M UCTOYHUKA JAHHbIX.

B OpenSCADA Takoii MexaHu3M €ell€ He UCIOJb30BaH, OJHAKO MPHHLMIINAIbHAS BO3MOXHOCTH €0
peanu3alyy 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 ¢popmanbHON TOUKH 3peHHsI OJIOK 3TO 3JIeMEHT ((QYHKIIHS), KOTOPBI UMEET BXO/JIbl, BBIXO/bI U QJITOPUTM
BbluucieHus. Mcxons W3 KOHLENIMM Cpelbl MNpOrpaMMHUpPOBaHMs, OJOK — 3TO KajJp 3HAYCHMH,
ACCOIIMMPOBAHHBIA C 00BEKTOM (PyHKIMHM. BXOabI M BBIXOABI OJIOKOB HY)KHO COCTUHSTH JJISI TOTYYECHHUS
LEJIBHON OJIOYHOUN CXEMBI.

C nenpro HamonmHeHus: APl monb30BaTenbCKOro MpOrpaMMHUPOBAHHS MOJIB30BATETLCKUMU (YHKITUSIMU
CO37IaHBI CIICYIOIINE, CICIHAIM3UPOBaHHBIC, MOAYIU craThdeckux (yHknuii APl mosb3oBaTenbckoro
POrPaMMHUPOBAHUS:

- 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. O6mas cTpykTypa KOMIOHEHTOB 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
KOMIIIEKCHBIM T10JIpa3yMEBAETCs] UCTOYHUK, KOTOPBIM I'PYNIUPYET CUTHAIBI U B NapaMeTpe MOACUCTEMBI
'C60p IaHHBIX' IPEJOCTABIIAET aTPUOYThI TOMOIHUTEILHOIO HA3HAUYEHUS, IOKPBIBAIOIINE IPAKTUYECKH BCE
JMAarHOCTHYECKHUE 3a/1a4H, T.€. TapaMeTp SBISETCS 3aKOHYEHHBIM 00BEKTOM, HE TPEOYIOIINUM JOTIOTHEHUS.

VYauTeiBas Takoi pa3dopoc MOKET BO3HHKHYTH CHUTYaIlus, Korja WHPOpMalHud B OOBEKTE Iapamerpa
KOHTPOJIJIEpa UCTOUYHHUKA JJAHHBIX HEJOCTATOYHO JUIS ONUCAaHUs peanbHoro odwbekra TII B 1enom u HyXeH
NPOM3BOJHBIA OOBEKT OOJiee BBHICOKOTO YPOBHSI aOCTpakiuu. PemieHneM TakoW CHTyallud MOXET OBITh
(dopMHpOBaHUE JOMONHAIONMX MapaMeTpoB, YTO SBJISAETCS HEHAIJSAHBIM M BHOCUT IyTaHuily. bonee
NPaBUWIBHBIM PELICHUEM SIBIISICTCS UCIIOJIb30BaHUE MPOCIOWKH, TaK Ha3bIBaeMOro «JIormyeckoro ypoBHs,
BBITIOJIHSIONIETO (DYHKIMH THOKOTO0 (POPMHUPOBAHHUS MMapaMETPOB, KOHTECHHEPOB CHTHAJIOB, HEOOXOIUMOU
CTPYKTYPbI M BKJIOYAIOILIETO MTOCT-00padoTKy.

OyHKIIMOHAIBHO «Jlornueckuii ypoBeHbY MpeaHa3HaueH i npenoctaBieHus B cucreMe OpenSCADA
MeXaHu3Ma CBOOOJHOTO (HOPMUpPOBAHHS OOBEKTOB IAPAaMETPOB, KOHTECHHEPOB CHTHAJIOB, HYXHOM

CTPYKTYPBIL.

OKCIUTyaTallMOHHBIM Ha3HauYeHUeM «JIoru4eckoro ypoBHs» SBISETCS:
 pacmmupenue chepsl npumeneHust cucteMbl OpenSCADA 3a cuér yBenuyeHHs THOKOCTH
onucaHusi 00BEKTOB MapaMeTpoB nojcuctemsl 'COOp JaHHBIX';
+ COKpAILEHUE 3aTpaT TPy/a Ha CO3/IaHUE CIIOXKHBIX aBTOMAaTU3UPOBAHHBIX CUCTEM.

Konmernmus «Jlornaeckoro ypoBHs» OCHOBaHA Ha MIa0JIOHAX MapamMeTpoB, ISl KOTOPBIX B MOJCHCTEME
'COop maHHBIX' IPETYCMOTPEH KOHTeWHep OnbanoTek madiaoHoB (puc. 1). Kaxmas 6ubmnoTexa comep uT
1a0JIOHBI TTApaMETPOB, KOTOPBIE MOTYT HCIIOJIB30BaThCSl MOAYIAMHU mojacucteMbl 'COOp MaHHBIX' IS
peanu3anuy napaMeTpoB Ha ocHOBe MmabmoHoB. Moaymsmu cuctembl OpenSCADA, KOTOpbIe UCTIONB3YIOT
11a0JI0HKI B CBOEH paboTe, SBISIOTCS:

-« Logicl.ev — Moynb peanu3aluy KJIacCHuecKoi KoHuenuuu 'JIoruueckoro ypoBHs'.

- Siemens — MoayNb cOopa JaHHBIX KOHTpoJiepoB ¢upmbl Siemens cepuu S7. B Bu1y BBICOKOIA
rHOKOCTH W (YHKIMOHAJIBHOCTH KOHTPOJIEPOB (UPMBI 3TOM cepuH, KOTOpas MO3BOJISET
(bopMHpOBaTh KOMIUIEKCHBIC THITHI JAHHBIX PA3JIMYHON CTPYKTYpPbI, BCE IMapaMeTpbl 3TOTO MOJIYJIs
paboTaroT o mabaoHaM.

OO6mmit Mmexanu3m paboTsl 'Jlormueckoro ypoBHs' Ha mpumepe Moayis Logicl.ev n3o0paxen Ha puc. 7.
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Puc. 7. Mexanusm pabots 'Jloruueckoro ypoBHs' Ha mpuMmepe Moayist Logiclev.

Hcxons u3 u3o0pakeHHs BUAHO, YTO IapaMeTpbl KOHTpOJUIepa JOTMYECKOI'O YPOBHS BBIIOJHSIOT
(GYHKIUIO OTpaXXeHUs APYTUX mapameTrpoB nojcuctemsl 'COoop AaHHBIX' (Ha nmpumepe napameTpoB 1 u 4) u
POM3BOJIbHOE (POPMUPOBAHUE NTApaMETPOB HA OCHOBE IIAOJIOHOB 1, 2 U Ipyrux napaMeTpoB MOJCUCTEMBI
'C60p naHHBIX' (Ha mpuMepe napameTpoB 2, 3 u 5).

CrtpykTypa napameTposB, ¢ I1a0JI0OHOM B OCHOBE, UMEET CTPYKTYPY, U300paxEHHYIO Ha pHC. 8.

*

MapaMemp No2UYECKO20 YPOaHA
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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 PE3yJIbTUPYIONIETO IMapaMeTpa, B COOTBETCTBUM ¢ miabnoHoM. KoHdurypanus 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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CTPYKTYPBI

CBsI3el

YCTaHABJIMBAKOTCA CBA3U.

dhopmupyercs

(bopMa CBs3bIBaHUA napamMeTpa n II0JIB30BaTCIEM

[Ipun noctyne k arpuOyTaMm MOJIYYEHHOIO IMapameTpa, MPOM3BOAMTCS IMPOBEpKa HAa HaIU4He

npsiMoi cBsizu. B cilydae Hanuuusi mpsMOM CBSI3M 3alpoC IMEpPEHAIpaBisSe€TCs MO ITOW CBA3M, B
MPOTHBHOM Cllydae 3HaueHne Oepércst u3 00beKTa dK3eMIUIIpa (QYHKIIMK apaMeTpa.

B 3T0T MOMeHT paboTaer BbluMcieHHe (YHKIMH 1a0IoHa, M0 00BeKTy (YHKIMH HMapaMeTpoB.

HpI/I 9TOM, ICPEA BBIYUCICHUEM IMPOU3BOAUTCS YTCHUC 3HAYCHHH I10 CBA35M, a ITI0CJIC BBIYUCIICHUA
3aIUCh PE3YJILTATOB I10 3TUM CBA3SM.

[ITabnoH mapameTpoB, B IIEJIOM, IIPEJAOCTABISAIOT CIEAYyOIIee:

CTPYKTYPY BXO/I0B/BBIXOJI0B (PYHKIIMU 11a0JI0HA;

NPU3HAKU KOHPUTYpaluy U CBSI3bIBaHUS 11a0JI0HA (KOHCTAHTA, CBA3b);

npeBapUTeNbHbIC 3HAaYeHUSI KOH(DUTYPAIIMH TIOCTOSHHBIX U IA0JIOHOB KOH(UTYpPAIIUH CBSI3€H;
IPU3HAKU aTpUOYTOB pe3yJbTHPYIOLIEr0 MapaMeTpa JIOTHYECKOr0 YpOBHs THIIOB: HE aTpUOyT,

aTpUOYT € MOJHBIM JOCTYIIOM, aTPUOYT C JJOCTYIIOM TOJIBKO HA YTCHHE;

MEXAaHU3M BBIYUCICHUS BXO)IOB/BI)IXO)IOB (bYHKIII/II/I mabJIOHOB € HCHOJIL30BAHHEM SI3BIKa

10JIb30BaTeNbCKOro nporpammupoBanust OpenSCADA.

Ha puc. 9 npexacraBneHo u3o0pakeHne BKIAAKH KOH(GHUIYypaluy MIa0JIOHA MapaMeTpOB IOJCHCTEMBI

'COop nmaHHBIX' B BHC

TaOJIULIBI

10JIb30BATENBCKOTO MPOTrPAMMHUPOBAHMSL.

¢ KoH(Urypauueid BXOIOB/BBIXOJIOB M TEKCTa MPOTPaMMBbl

=

Qain PepakTwpoBaHwe Bug Nomows

88500

X

‘HMH

= @ Demo station
= Basbl 4aHHbIX
i, belonacHocTh
i/ TpaHCnopThl
% TpaHCnopTHLIE NPOTOKOS!
| CBop AaHHbIx
Modyne:
= BuGnuomeka WatnoHos:
ST
B ba3osble WafinoHel
CUrH. AUCKpETHAA
CWrH. aHanor. no rp
PacxoqaMepHbIA 3
BNoK AWCKp. napame

o--B5-8-5-5

2

LWa6noH napamempa: CuzH. aHanoe. no paHuyam

1O:
| Il | MmA | Tun |Pe:+:mn.n| ATpUBYT | Hoctyn | 3Ha4eHue |ﬁ
Bxop BewecTeeH... Bxog  He atpubyT CBA3b [MapameTp|var
MNepeMeHHaA  BewecTsed... Bxod  MoNHbIA 4ocTyn KoHcTadTa 0
Enenvua ma..  CTpoka Bxog  MonHbid jocTyn KoHcTaHTa
4 Imin  HwkH. paf.r.. BewecTeeH.. Bxod  MonHeii Aoctvn KoHcTasTa 0 E

SBEIK MPOrpaMMbl; [JavaLikeCaIc.JavaScript

Mpaorpamma:
| ApXMBLI —
@ CneynancHble var=iMult*(in+Add);
(3| Monb3oBaTENLCKWE MHTEL iffvar=max) f_err="1:HapyleHWe BEFJXHEI:"I paﬁoqeﬁ rpanuLBl",
Q; YIpaBneHue Mogynamm else if{var<min) f_err="2:HapylleHue HUHHER paﬁoqeﬁ rpaHuLbl";

@ Laoop else if(aMax=aMin && var>aMax) f_err="3:HapyweHwne BEPXHE aBapPUIAHOI rpaHUUbI";

@ Loop SSL else if{aMax=amin && var<aMin) f_err="4:HapyleHne HuxHeR aBapHitHoR rpaHuULb;

PLXS else fiwhMax=whin && var>whax) f_err="5HapylweHue BepxHel NpesynpesuTeNbHOA rpaHuy b,
else ifiwhMax=whiin && var<whin) f_err="6:HapyWweHW1e HWKHeR NpefyNpeaUTENEHOA rpaHuL b,
else f_err="0"
al [«I0]

al D
[roman
Puc. 9. Bkinagka kordurypaiuu mabdioHa napameTpoB mojacuctemsl 'COOp TaHHBIX .
ITonem BXOJa/BBIXO/a maboHa mapaMeTpa IIpeayCMOTPECHBI (Q(S144:021185 (S CBOMCTBaA

CIeUATM3UPOBAHHOTO Ha3HAYCHUS: «ATpHOYT», «JlocTym» n «3HaueHHe».
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CBoiicTBO « ATpUOYT» BBICTYIAET MPU3HAKOM OTPaXKCHHUSI BXOJIa/BhIX0/1a TA0IOHA Ha PE3YJIbTUPYIOIIHN
aTpulyT napamerpa. [IpeaycMOTpeHBI CIeIyIONIIe BApUAHTHI ATOTO CBOICTBA:
+  He ampubym — BX0J/BBIX0/ (PyHKITMHU M1abi0Ha HE OTpakaeTcsl Ha aTpuldyT;
+  MONbKO YmeHue — BXOJ/BBIX0OJ] (YHKIIUH MIa0JI0HA OTpa)kaeTcs Ha aTpUOYT € TOCTYIIOM TOJIBKO
Ha YTCHUE;
* NOAHBILL 0ocmyn — BXOJA/BBIXOJ (PYHKUIMH IIabJioHa OTpakaeTcs Ha aTpuOyT C TMOJHBIM
JOCTYIIOM.

CBoiicTBO «JlocTym» BBICTYNAeT MNPU3HAKOM, YKa3bIBAIOIIMM Ha MCIOJIb30BaHUE BXOa/BBIXO/A
¢yHKIMY mabIoHa B pe3yabTUpYIOIEeH KoHUTrypaluu mabioHa Ha JOrHyeckoM ypoBHe. [IpeaycMoTpeHsl
CJICIYIONINE BapHAHTHI ATOTO CBOICTBA:

« KOHCmaHma — JIOCTYNEH JUIsl YCTAaHOBKM TOJBKO Ha YPOBHE KOH(GUrypanuu I1adiioHa
MapaMmeTpa, B BUJIE€ MOCTOSHHOM;

«  nybnuynas KOHCmanma — JOCTYIEH JUlsl yCTAHOBKM Ha YpPOBHE MapaMeTpa JIOTUUYECKOro YPOBHS
B pazJiene KOH(PUrypauuu madioHa, B BUIE TOCTOSHHOM;

« (Ces3p — JIOCTYIIEH Ui YCTAaHOBKH HAa YPOBHE ITapaMeTpa JOTHMYeCKOTO YPOBHS B pasJele
KOH(Urypaluu madioHa, B BUAE CBA3U.

[Tonme «3Ha4yeHWE» ONMUCHIBACT MPEAYCTAHOBICHHOE 3HAUEHWE JUIS TIOCTOSHHBIX W Ia0JIOH
KoHurypanuu BHemHuX cBs3ed. [1labmoH koH(Urypanmuu BHEMIHUX CBS3€H HCIONB3YeTCS B LENSIX
OMHCAaHUsI MEXaHW3Ma TPYNIUPOBKA M aBTOMATHUYECKOTO paclpeeieHus BHEIHuX cBszeid. CTpykTypa
mabioHa KOH(UTYypalluu BHEIIHUX CBs3eH crenuduuHa s KaXIoro MOAyJs mojacucteMbl «Coop
JAHHBIX» KOTOPBIA HCIONB3yeT MeXaHW3M IIabIoHOB. B cimyyae ¢ MoayneM JIOTUYECKOTO YpPOBHS
pacnpenesneHie MpOU3BOJUTCS HaJl BHEIIHMMHU aTpuOyTaMu NapaMeTpoB, C I1Aa0JIOHOM KOH(pUTYypaluu
BHelHe cBs3u Buaa: <llapamerp>|<atpubyr>. ['me «Ilapamerp» wucnonb3yercs ais OOBEAUHEHUS
nmapaMeTpoB W TIOMEINICHHsI Ha ¢GopMy KOH(GUTYparwu, a arpudyT IS acCOIMATHBHOTO CBS3BIBAHUS
aTpuOyTOB IIPH HA3HAYCHUU TapaMeTpa.

B kadecTBe mpumepa ucnonb30BaHus M1abioHa Ha puc.10 npuBeaéM n300pakeHHUs mapameTpa MOIYIIS
nornyeckoro ypoBHs 'F3'. Ha pwuc.10 mnpencraBmena Briaaka 'Kondurypamus mabmona' ms
KOH(pUrypanuu, BKJIIOYass CBs3bIBaHMe, MabioHa mnapamerpa. Ha puc.ll mpenacraBieHa Bkiajaka
'ATpulOyTHI' C IEpeuHeM aTpUOYTOB U X 3HAYEHUH CO3JJaHHBIX IOCPEICTBOM IIA0JIOHA.

-+ QT OpenSCADA KoHgMrypaTop E]
Qain  PepakTuposadHwe Bug Nomows

880V =»x gl 206 2
A []

Bl Modyne:
TPaHCNopTER UCTOYHUKD | MapameTp | ATpuGyTbl | ApxMBaLWA ] Kondurypauma wafinoxa L
ModBus knueHT

DCON knueHT MNoKa3blBaTe TONBKO aTpUaYThL [

SNMP knUeHT MNapameTpbl

E'amggz': ;;::;ﬂ";;iﬂg MNapameTp: [BIDEI{CaIc.AnaSHto?node.FB |vl

NarvYeckrii ypoBEHb Jofaeka Ko BXaay: C]
Bl JKCNepUMEHTANEHHIA _

F4
T PP1
T_PP3
T_PP5
P_PP1

P_PP3
P_PP5 @

et

Mapamemp: F3

EH-H-E

o

Foran
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MaodBus KnWeHT
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BNOYHBIA BBIMWCIIMTENL
R CHOop JaHHbIX CUCTEN
Narudeckuii yposeHsb
B 3KcnepUMeHTaneHbIA
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P
Yaen yqéTa 1
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Puc. 10. Bknaaka 'Kondurypamus mabnona' napamerpa 'F3' Moaysist JOrH4ecKOTro ypOBHS.

he 200 29

Mapamemp: F3

MapameTp ] ATpWEYTEI [ Ap¥MBALMA | KaoHpUrypau WA WwasnaHa ]

ID: F3
lInA: [FS ]
COnucaHwe:

Pacxon F3

Owwbka: 6:HapylweHe HIKHed NpeaynpeanTenHoi rpaHiLbl

MNepemeHHanA:
EﬂEHmuamamep8HMH:[TN
HMMH.paﬁ.rpaqua:[::::::::::::]

BepxH. pab. rpaHvua:

HuH. agapuilHan rpaduua:

BepxH. asapWiiHan rpadyua: _

Hw#H. NpenynpegMTensHan rpaHnya:;
BepxH. NpedynpeduTensHan rpaHuL a: _

Foman
s,

Puc. 11. Bxnaaka 'Atpubytsr' mapametpa 'F3' MOmysst JOTHYECKOTO 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 cnyudae ¢ nmoacuctemoit «Coop nanubix» cucremsl OpenSCADA, pesepBupoBanue 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 mnojcucteMbl 'DAQ'. YuacTok apxuBa 3ampaiimBacTcsi ¢ MOMEHTa
MOCJIEeIHEM 3amucu B JIOKAJBHOM apXHMBe M IO TeKyllee BpeMs. [yOumHa 3ampoca, MpU 3TOM,
OTpaHUYMBACTCS YKa3aHUEM IPEJeNIbHOTO BpPEMEHH B KOH(Urypaluu pe3epBHpoBaHus. BTopoii,
JOTIOJIHSAIOIINNA MEXaHU3M, OCYIIECTBJISET 3allOJIHEHUE JIbIp B apXUBE B MOMEHT (PaKTUUYECKOTO
3aIpoca MoJIb30BaTess K 3TUM AaHHBIM. Takol MoAXo/, C OJHOW CTOPOHBI, O3BOJISIET OCYIIECTBUTH
MPOTHO3UPYEMYIO 10 BPEMEHU CHUHXPOHH3AIHMIO MPU CTapTe, a C JIPYrol CTOPOHBI (PaKTUUECKH
UCKJIFOYACeT IOTEPI0 JaHHBIX, MPH YCIOBUU PabOThI XOTS Obl OJHOW CTAaHIMU B TEUYCHUM BCETO
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 MCIOIHEHHE 3a/1ad cOopa JaHHBIX OTAEIbHBIX HCTOUHUKOB (KOHTpouiepoB Open
SCADA) Tonpko Ha onHOM craHuuu. IIpu 3TOM 3a7aun OCTAJIbHBIX CTAHLMM MEPEXOAAT B PEKUM
CHHXPOHU3AIMU JAHHBIX C UCHOJHAIONIEH cTaHuue. B ciiyqae motepu CBSI3M C UCHOJIHSAIONIEH
CTaHIIMEH 3aIlycKaeTcs 3a/aua JIOKAIbHOro cOopa aaHHBIX. IIpegycMoTpeHa Takxke BO3MOKHOCTh
ONTUMAJIBHOIO paclpeielieHUe Harpy3Ku UCIIOJIHEHUS 3a/1a4y cOopa JaHHbBIX TPYIIbl KOHTPOJIEPOB
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MEXy CTaHIIUSIMH.
« OnTtuMmu3anys Harpy3Kd Ha BHEIIHUE UCTOYHUKU JAHHBIX, 32 CYET 3ampoca JAHHBIX Y BHEUIHETO
WCTOYHHMKA TOJBKO OJHUM Yy3JIOM. B TmpakTHKe dYacTO BCTPEYAIOTCS BBICOKOHATPYKEHHBIE
VCTOYHUKU JAHHBIX WM UHTEpQEichl AOCTyNa K MCTOYHUKAM JAHHBIX JUIsI KOTOPBIX Aaxke cOop
JAHHBIX OJTHOM CTAHIIMEH MOXKET OBITh MPOOJIEMON M MOTPEOYET CHUKCHHSI TIEPHOAMIHOCTH cOOpa,
T.e. KauecTBa JaHHBIX. MeXaHU3M pE3epBUPOBAHUS, KPOME paCHpENeNCHUsT Harpy3kH MEexIy
CTaHIUSMU 110 ONTMCAHHOM BBIILIE CXEME, TTO3BOJISIET CHATh JOMOJHUTEIBHYIO HATPY3KY Ha HCTOYHUK
JAHHBIX U €ro UHTEeP(ENChl, TEM CaMbIM ITOBBICUB KA4€CTBO JIAHHBIX.

+ IlpenoTBpailieHre HEKOTOPOTO OTJIMYMS JTAHHBIX HA Pa3HbIX y3/1aX, CBI3aHHOE C HE COBIA/ICHUEM
MOMEHTOB BPEMEHH IPU HE3aBHCHMOM COOpE€ JAHHBIX OTACIbHBIMHU Yy3JIaMH, MYyTEM TMOTyYEHUS
JAHHBIX Yy CTaHUMU C AaKTUBHBIM KOHTpoOJUIepoM. B cuctemax BBICOKOM OTYETHOCTH C
pe3epBUPOBAHUEM JIOJKHO OBITh MCKITFOUEHO, WIIH CBEJICHO K MUHUMYMY, PACXOXKICHHE B JTAHHBIX
Ha pa3HBIX CTAHIMSIX, YTO IMOAPa3yMEBAeT peajdbHBI COOp MaHHBIX OJHOW CTAaHIMEH U
CUHXPOHU3ALMIO C ’TUMU JAaHHBIMH OCTaJIbHBIX CTAHLIUU.

Hactpoiika pesepBUpoBaHWsS HAuMHACTCA C JOOABJICHUS PE3EPBHBIX CTAHIIMN B CIIHCOK CHCTEMHBIX
cranuuii OpenSCADA na Bknanke 'Tlopcucrema' moncucremsl 'Tpancmoptsl' (puc.13). [lanee Bes
KOH(QUTYpaIus pe3epBUPOBAHIS IPOU3BOAUTCS BO BKIaake 'PesepBupoBanme’ mojacucteMsl 'COOp TaHHBIX'
(puc.14).

#a G
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Puc. 13. Bknagka 'Iloacucrema’ noacuctemMsl 'TpaHcriopTsI'.
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Puc. 14. Bxnanka 'PesepBupoBanue’ noacucremsl 'CO0p TaHHBIX'.

3amaya OOCIy)XMBaHMS MEXaHM3Ma pPE3CPBHPOBAHMS 3aMyCcKaeTcss BCerJa M HCIOJNHAETCA C
MIEPUOAMYHOCTHIO YCTAHOBIICHHOW B COOTBETCTBYIOIIEM KOH(UTYypallnoOHHOM Tojie. PeanpHas pabora mo
OCYIIECTBIICHUIO PE3€PBUPOBAHUS OCYIIECTBISETCS MPU HATUYUU XOTSA-Obl OJHON pE3epBHON CTAaHIIMU B
CIIMCKE CTAHIMH U MPEIIOaracr:

+ KonTpons 3a coeMHEHNEM C BHENTHUMHU CTAHIMSAMU. B mporiecce KOHTPOJISI OCYIIECTBIISIOTCS
3ampochl K yAanéHHBIM CTaHIMSIM 32 OOHOBJIEHHEM WHGPOpPMAIMM O HUX M TMpPOBEpKe CBs3U. B
clly4ae TIOTEpH CBS3M CO CTaHIMEH TOBTOp TMOMAKIIOYCHHS K HEH OCYIIECTBIISIETCS Yepes
MPOMEXYTOK BpPEMEHH VYKa3aHHbII B KOHQUIypallMOHHOM TIIOJI€ HMHTEpBajia BpPEMEHH
BOCCTaHOBJIeHHs coeanHeHus. B none “Kup' ctanmum oTobpaskaeTcst TEKylee COCTOSIHUE CBsI3U. B
nose 'CYéTynk’ mpeaCcTaBIeHO KOJINYECTBO 3aPOCOB OCYIIECTBIEHHBIX K YAAIEHHON CTaHIIUU, WU
K€ BpeMs OCTaBIlIEeCs JIs OCYIIECTBICHHUS CIEAYIOIIEH MOMBITKM COEAMHEHHS K TMOTEPSHHOU
cranuud. B mone '3amymieH' nmpuBOOUTCS MEpedYeHb AKTHUBHBIX KOHTPOJUJIEPOB Ha yIalIEHHON
CTaHIIUU C IPU3HAKOM JIOKAJIBHOTO UCTIOTHEHHUS.

+ JlokanpHOE IUTaHUPOBAaHUE  WCIOJHEHUS  KOHTPOUIEpOB B  pesepBe. [lnmanupoBanue
OCYIIECTBJISIETCSI B COOTBETCTBHM C YPOBHSAMH CTAHIIMA W TPEANOYTCHUSAMH HCIOJHCHUS
KOHTPOJLJIEPOB.

+ Bb30B (QyHKIMH CHHXpPOHM3ALMM JAHHBIX MJIS JIOKAJbHBIX KOHTPOJIJIEPOB, padOTAIONIUMX B
peXuMe CHUHXPOHHU3AIMU JaHHBIX W3 BHEIIHMX CTaHUMM. B mpolecce BbI30Ba OCYIIECTBISETCS
MOATOTOBKA 3ampoca K JaHHBIM YJOaJIEHHOW CTaHIMHM [Jis TapaMeTpoB B KOHTpOJUIEpe U
OTTaJIKUBAsCh OT BpPEMEHHU Mpouuioro 3ampoca. [lo 3ampocy BO3BpamaroTCs TOJBKO 3HAYEHUS
MOJM(UIIMPOBAHHBIX aTPHOYTOB M TOCJIEAOBAaTEILHOCTh 3HAUYEHUI M3 apXuBa, B ClIydae MOTEpU
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HECKOJbKHX ITMKJIOB 3HAYCHHH.

I[J'DI KOHTpO.IISI 3a BpeMeHeM Sana‘-IeHHI:IM Ha BBIIIOJIHCHUC I[UKJIa 3aJa4u 06CJIy)KI/IBaHI/I$I
pe3epPBUPOBAHUS MPEAYCMOTPEHO ToJie craTyca. [Ipu MpuOIMKeHHH PeaJbHOrO0 BPEMEHH BBHITIOTHCHHS K
MUKy 3a7a4d OOCTYXKMUBAHUS PE3ePBUPOBAHUS PEKOMEHIYETCS YBEIUYUTH MEPUOJUYHOCTH HCIIOTHEHUS
9TOM 3agaun!

Jns  koHTposmepa moxacucteMbl 'COOp J@HHBIX' TIPEIYCMOTPEHBI PEXHUMBI ACHMMETPUYHOTO U
CUMMETPUYHOTO PE3epPBUPOBAHUSA. ACHMMETPHUYHOE DPE3EPBHPOBAHHE pPa0OTaeT C TOW KOH(UTypanuen
KOHTpOJUIEpa YIaJIEHHOW CTAaHIMKM Kakas €CTh W He MbITaeTcss € 0000marh. CUMMETPUYHBIN PEXKUM
MOJIPa3yMeBaeT CHUHXPOHHU3AIUIO KOH(QUTYpallMk KOHTPOJUIEPOB CTaHIUMU C KOH(HUrypanuedl CTaHIUU
HAWBBICIIETO YPOBHS, a TAK)Ke MPEAIoiaracT BHECEHUE N3MEHEHUI B KOH(DHUTYpaIHiO BCEX KOHTPOJUIEPOB
CTaHUMU MTPU U3MEHEHHH €€ Ha OJHOM U3 cTaHlMil. Ha maHHBI MOMEHT 3TOT PEXUM HE peaau30BaH!
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Moayas nmoacucreMbl “ApxuBbl”’ <FSArch>

Mooyn:  FSArch
HUwma: ApxuBatop Ha (HailIoBYIO CUCTEMY

Tun: Apxus

Hcmouynuk: arh_ FSArch.so

Bepcusa: 1.3.0

Aemop: Poman CaBoueHko

Monyns apxusa. [IpenoctaBisieT GyHKIIUNA apXUBUPOBAHUS COOOIICHUI M 3HAYCHUHN
Ha (aiiJIoByIO CUCTEMY.

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 COOOIIEeHUsI.
ApxuBHBII (aill Ha OCHOBE MJIOCKOTO TEKCTa COCTOUT U3:
- 3aronoBka B popmare: [FSArch <vers> <charset> <beg tm> <end tm>]

KopHeBoii ssiemeHT.
WNnentudunmpyet daiin xax
NpUHAUISKAIINN TAHHOMY
MOJIYJIIO.

FSArch

Texkct
COOOIIEHNS

I'ne:
+  <vers> — BEPCHUI MOAYIs apXUBUPOBAHUS,
« <charset> — xonupoBka Qaiina (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.

+ 3ammceit coobmeHuit B popmarte: [<tm> <lev> <cat> <mess>]
I'ne:

. <tm> — BpeMs coobLleHnsa B Buae: <utc_sec:usec>, rae:
« utc_sec — UTC Bpems ¢ amoxu 01.01.1970 B mectHaamarepuaHoit popme;
*+  usec — MHKPOCEKYH]IbI BP€MEHH B JACCSITUYHON hopme.

+ <[ev> — ypoBeHb BaXXHOCTH COOOIICHUS;

« <cat> — KaTeropusi COOOIICHUS;

. <mess> — TEKCT COOOIIECHHUS.

TekcT cooOIeHus: U KaTeropusi KOJUPYIOTCS C LENbI0 UCKITIOYCHHS] CHMBOJIOB pa3/ieuTeNeil (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 !

4a28c990:957251 1 /DemoStation/sub DAQ/mod BlockCalc/cntr KM102cntr/ 3Banyck
%20xoHTPOIIIEPA !

4a28c990:957636 1 /DemoStation/sub DAQ/mod BlockCalc/cntr Anastlto2node cntr/ 3Banyck
$20koHTPOIIIEPA !
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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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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.

Taoauna 1. CtpykTypa 3arojoBka (aiina apxusa

IMosie Onmcanme Paswiep Gaiir
(ouT)

f tp  Cucremuoe ums apxusa («OpenSCADA Val Arch.») 20
archive Vwms apxuBa, KOTOPOMY MPUHAIEKHUT (aiii. 20
beg Bpemst Hauana apXUBHBIX JaHHBIX (MKC) 8

end Bpems koHIIa apXUBHBIX JAHHBIX (MKC) 8
period Ilepronn4HOCTH apxuBa (MKC) 8

vtp Tun 3nauenus B apxuse (Jloruueckuit, Llensiit, BemectBennsrii, CTpoka) 3)
hgrid Ilpu3Hak ucnonb30BaHus KECTKON CETKU B Oydepe apxuBa (1)
hres  Ilpu3Hak uCHONIB30BaHUS BPEMEHH BBHICOKOTO paspemeHus (MKc) B Oydepe apxusa (1)
reserve Peseps 14
term  CuMBOJ OKOHYaHUs 3arojoBka apxuBa (0x55) 1

PazbpacHenne MexaHu3Ma MOCIIEAOBATEIbHONW YINAaKOBKH MpUBEAEHO Ha puc. 5. Kak MOXHO BUIETh U3
pPUCYHKa TPHU3HAK YHNAKOBKH COACPXKUT ANUHY (HE (UKCUPOBAHHBIC THIIBI) WM MPHU3HAK YIIAKOBKU
(pukcHpoBaHHBIE THUTBI) OTACIBHO B3ATOTO 3HAYCHHs. DJTO 3HAYUT, YTO IS TOJYYEHUS CMEIICHHS
HY)KHOTO 3Ha4eHHs HEOOXOIMMO CIOXKUTh JUIMHBI BCEX MPEIBbIAYIINX JCHCTBUTEIbHBIX 3HAUYCHUU.
BrinosHeHne NaHHOW ONepalyu KaKAbIA pa3 W Ui KKIOrO 3HAYCHMS SBJISIETCA KpaWHE HAKJIaIHOU
onepanueit. [ToaTomy ObIT BHEAPEH MEXAHU3M KEITUPOBAHMS CMEIICHHH 3HAYeHU. MeXaHu3M KelupyeT
CMEILICHUS 3HAYECHUI Yepe3 MPeIONpPENEIEHHOE UX KOJIMYECTBO, & TAKKE KEMIUPYET CMEILIEHHUE MTOCIEAHETO
3HAYCHUS K KOTOPOMY MPOU3BOIUIICS JOCTYH (OTAEIHHO Ha YTCHUE U 3aITHCh).
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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> 117



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.

Moaynbe nogcuctemol “Apxmebl” <DBArch> 120



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

Moaynb nogcuctemsl “Bf1” <DBF> 122



Moayas moacucremsl “b/1” <MySQL>

Mooyn:  MySQL

HUwma: bJI MySQL

Tun: b

Hcemoynux: bd MySQL.so

Bepcusa: 1.6.0

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.
PaspaGorunkom BJ] MySQL siBisiercst pupma MySQL AB [Hhttp:/www.mysql.com. Mozay:s ocHoBaH Ha
oubnuorexke C API mpoussomutenst bl MySQL. Moayns 1o3BOMSET BBINMOJIHATH ACHCTBUS Haj Oa3amu
JAHHBIX, TAOJIUIIAMU U COACPKUMBIM TaOIHUII.

1. Onepauuu Hag BJ]

IlognepxuBaroTCs onepauuu OTKPBITAA M 3aKkpbiTusi bJl ¢ BO3MOXKHOCTBIO co3maHus HOBOM b/l mpu
OTKPBITHM W YJAJI€HUs CYLIECTBYIOIIEW IpH 3akpblTuM. B TepmmHax mnoacucreMsl «bJl» cuctemsl
OpenSCADA otkpeitem b/l sBisiercss €€ perucrpauus AJis MOCIENYIOIIEr0 UCIOIb30BaHUS B CHCTEME.
Taxoke moamepKuUBaeTCs orneparus 3amnpoca cnucka tadaui B b/I.

b1 MySQL azpecyeTcs CTPOKOH CIEAYIOIIErO THUIA:
[<host>;<user>;<pass>;<bd>;<port>;<u_sock>]. I'ne:
+ host — UM XocTa Ha KOTOpoM paboTtaet cepsep b/l MySQL;
 user — ums noas3osarens b/l;
 pass — Mapojb Mojab30BaTens 1 goctyna K b/1;
+ bd — wmsa B/I;
 port— 1opT, KoTopbli ciymaet cepsep b/l (1o ymomuanuto 3306);
« u_sock — ums UNIX-cokera B ciayuae jokanpHoro noctyma K b/[ (/var/lib/mysql/mysql.sock).

B cimydae nokanpHOro mocryna k b/l B mpezaenax oIZHOro xocra Hy:XHO ucnonb3oBarb 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 3amucel TaOIUIIBL;

*  3ampoc 3HAYCHUN YKa3aHHBIX 3alHCei;

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

API noacucrems! “BJI” mpenamnonaraer A0CTyI K COAEP)KUMOMY TaOJIUIIbI MO 3HAUYEHUIO KIHOYEBOTO(bIX)
nossi(eit). Tak, omepamus 3ampoca 3alucd MOAPa3yMEBAET NPEABAPUTEIbHYIO YCTAHOBKY KITFOUYEBBIX
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kooHOK oOwekta TConfig, mo koTopsiM OyneT BbINoJHEH 3ampoc. Co3gaHue HOBOM 3amUCH(CTPOKH)
IIPOU3BOJUTCS ONEpALEl YCTAHOBKU 3HAUEHUH 3aIIMCH, KOTOpasi OTCYTCTBYET.

Monyne mno3BOJIIET AMHAMUYECKHM U3MEHATh CTpykTypy Ttabmun bJ[ MySQL. Takx, B cmyuae
HECOOTBETCTBHSI CTPYKTYPbI TaOJIUIIBI U CTPYKTYPhl YCTAHABIMBAEMOM 3alllCH, CTPYKTypa TaOnuIbl OyneT
npuBeJeHa K TpeOyemMou CTpyKType 3amucu. B ciydae 3ampoca 3HAY€HUN 3alMuCH U HE COOTBETCTBUSA
CTPYKTYp 3allUCH M TaOJIUIBl, OyAyT MOJIydeHbl TOJIBKO 3HAYEHMS OOLIMX 3JIEMEHTOB 3alMCHU U TaOJIMIIBIL.
Monysb He OTCIEKHUBAET MOPSIOK PACHIOIO0KEHHUS HIEMEHTOB B 3aIUCH M CTPYKTYPE TAOIHUIIBI.

MogyneM peanusyeTcs MEXaHU3M HOJIEPKKH MHOTOSI3BIKOBBIX TEKCTOBBIX NMEpPEMEHHBIX. i monei ¢
MHOTOSI3bIKOBOM  TEKCTOBOM TEPEMEHHOW CO3JAIOTCSI KOJOHKM OTAEIbHBIX S3bIKOB B  (opmare
<FldID>#<lang> (NAME#en). Ilpu sTom 06a30Basi KOJIOHKa COAEP>KUT 3HaueHue g 0a30BOT0 S3bIKA.
KoJIOHKM OTIeNbHBIX S3bIKOB CO3JAI0TCS MO HaJOOHOCTH, B MOMEHT coxpaHeHus B b/l u npu ucnonnennn
OpenSCADA B cooTBeTCTBYIOLIEH JIOKaIU. B ciryyae oTcyTcTBHSI 3HAU€HUS JUIsl KOHKPETHOTO s3bIKa Oynier
UCIIOJIb30BaThCs 3HAUEHUH 1 6a30BOTr0O S3bIKA.

Tunbr snementoB BJI MySQL crenyrommum o6pa3oM COOTBETCTBYIOT THIIAM 3JIEMEHTOB CHCTEMBI
OpenSCADA:

Tunsl noseit cucrembl OpenSCADA Tunsl noJieit b1 MySQL

TF1d::String char(n), text, mediumtext

TF1d::Integer int(n), DATETIME [ms noneii ¢ ¢pimarom TFId::DateTimeDec]
TFId::Real double(n,m)

TF1d::Boolean tinyint(1)

4. IIlpaBa nocrymna

b1l MySQL conep>KUT MOIIHBIA MEXaHU3M Pa3JIeIeHUs JOCTYNa, KOTOPbIH 3aKII04aeTCs B BHIOOPOUHOM
yKazaHuu nocTyna noib3oBatens bJ[ k ormensHbiM SQL-xomangam. B Tabnuile Hibke NepeyrCIICHBI
onepanuu Hax b/l u TpeOyemblit JOCTYy K KOMaHIaM JJIsl 9THX OTICPAIIHA.

Onepanus SQL-xoMaHabI
Coznanne bJI n TaGmmig CREATE
Vnanenne b/ n TaGauir DROP
JloGaBneHue 3amnmceit INSERT

VY nanenue 3anuceit DELETE
[Tonydenue 3HaueHUM 3anucei SELECT
YcTaHOBKa 3HAUCHHH 3aIIuCeit UPDATE
Manunynsauus ctpykrypoit Tabmuusl ALTER

5. IlIpousBoauTebHOCTH BJ]

3amep npousBoaurenabHocTu b/l BeimonHaAncs tecrom «b/I» Momynst cucremHubix TectoB "SystemTests"
myTéM BBIMIOTHEHUS OINEpaIii Haj 3amucsIMHU CTPYKTypoil: <name char(20), descr char(50), val
double(10.2), id int(7), stat bool>.

Onepauus gfc—;()mm, 384M, 120G, MySQL 5.0.51 vy 601, 4.0.24 (remote)
Cozoanue 1000 3anuceii (cex): 0.67 0.99

Obnoenenue 1000 3anuceu 0.67 133

(cex):

Ionyuenue 1000 3anuceti (cex): 0.38 0.49

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

Mooyn:  SQLite

HUwma: BJI SQLite
Tun: b
Hcemounux: bd_SQLite.so
Bepcusa: 1.6.0

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
110 cBOGOHO uuensun. O3nakomutsest ¢ BJ] MoxHo Ha caiite BJ] — [Hhttp://sqlite.org. Monynb OCHOBaH
Ha Oubmmorexke C/C++ API mpowmsomutens BJI. Moayns TO3BOJISIET BBIMONHITH JIEHCTBUS Haja OazaMu
JTAHHBIX, TAOJUIIAMH U COACP)KUMBIM TaOJIHII.

1. Onepauuu Hag BJ]

IlognepkuBarOTCS ONEpallUd OTKPBITUS U 3aKpbITUA bJ[, ¢ BO3MOXHOCTBIO co31aHuss HOBOM B/ mpu
OTKPBITHH M YNAJIEHHs CYIIECTBYIOIIEW NpH 3akpelTHH. B TepmmHax mnoacucremel «bJ/l», cuctemsl
OpenSCADA, otkpeituem BbJI sBisercs e€ perucrpanus AJis MOCIEAYIOLEr0 UCIOIb30BaHUS B CUCTEME.
Taxoke, moaepKUBAETCs Onepaus 3anpoca nepevns tadnui B /1.

BJI SQLite anpecyercs nyrém ykazanus umernn ¢aiina b/l B popmare: [<FileDBPath>;<nTransReq>].
I'ne:
 FileDBPath — Tlonnsiii myTh K B/I.
- nTransReq — KonuuecTBO 3ampocoB B TpaH3akiuu. Eciu 3To KomudecTBO paBHO 1, TO
TpaH3aKIMs OTKPBIBACTCS M 3aKPBIBACTCS IS KAXKIOTO 3a1poca.

Monynb noaaepKuBaeT KOAUPOBAHUE JaHHBIX B HYKHYIO KOAUpoBKY. C 3Toii nensto, 11 b/l B uenom,
MOXKHO yKa3aTh pabodyr0 KOAMPOBKY. B mporiecce paboThl OyAeT BBIMOJHATHCS KOTUPOBAHUE ITAHHBIX,
0a3bl TaHHBIX, U3 KOoAupoBKU b/ B cuctemuyro koaupoBky OpenSCADA u o6patHo.

2. Onepauuu HaJx TA0ULIEH

[TonnepkuBaroTcs onepanuy OTKPBITUS, 3aKpbITUS TaOJMIbI, C BO3MOXKHOCTBIO CO3/IaHUS HOBOM
TaOJIMIIBI IPU OTKPBITUU U YAAJECHHUS CYIIECTBYIOIEH MPHU 3aKPBITHH, a TAKXKE 3alpOC CTPYKTYPhI TaOIHUIIBI.

3. Onepanyu HAX COAEPKUMBIM TAOJIUIBI

+ CKaHUPOBAHHE 3aMUCEH TAOIUIIBL;

*  3aMpOC 3HAYCHUHN YKAa3aHHBIX 3aIUCEH;

+ YCTaHOBKA 3HAYEHMH YKa3aHHBIX 3aIMUCEH;
*  YIaJEHHUE 3aINCeil.

API noacucrems! “BJ1” mpeanonaraer 10CTyn K COAEPKUMOMY TaOIMIBI IO 3HAYEHUIO KITFOUEBOTO(BIX)
nosie. Tak, omepanus 3ampoca 3alucy MOAPa3yMEBAET IIPEIABAPUTEIbHYIO YCTAHOBKY KIIFOUEBBIX KOJIOHOK
o0bekTa TConfig, o koTopsIM OyaeT BblnosHEH 3anpoc. Co3naHue HOBOHM 3alUCH(CTPOKH) IPOU3BOIUTCSA
orepanyrel yCTaHOBKY 3HAaYEHUH 3alMCH, KOTOpasi OTCYTCTBYET.

Moynb O3BOJISIET JUHAMHYECKH MEHATh cTpyKTypy Tabmun b/l SQLite, mytém co3nanust HoBoit B/] ¢
TpeOyeMoil CTPYKTypoil M KomupoBaHHe B He€ NaHHbIX M3 crapoil. Tak, B ciydae HECOOTBETCTBHS
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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 nmoacucremnol “b/1” <FireBird>

Mooynw:  FireBird

Ums: B/l FireBird

Tun: b

Hcemounuk: bd_FireBird.so
Bepcus: 0.9.0

Aemop: Poman CaBouenko

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):
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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.
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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:

Moaynb nogcuctemsl “Coop gaHHbIX” <DiamondBoards> 132



+ 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.

Moaynb nogcuctemsl “Coop gaHHbIX” <System> 134



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.

Moaynb nogcuctembl “Coop gaHHbIX” <System> 135



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: 1.2.0

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.
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BnouHas cxema y3na MEKIY CTYIEHAMH KOMIIPECOpPOB

KPT]2 —»

TPl

—>» PP3 —» KllId

Va_20,

I

>

K21 —»

PP5 f——>

>
Ty

KIII28

Puc. 1. O6mue cBsi3u Mexay 010KkaMu OJI0YHOM CXeMbl

IMapam

TTapam

Fo

IMapam

Hemounux| F2

Pl

{paciod)

FrmyiLa

Enowx: Hemounux FF3

Puc. 2. Jleranu3upoBaHHbIE CBSI3U MEXTY OJI0KaMU

r

Fi

Jagpacal

IMapam

Fo

CITHE EHIEDCTH

TTapam

Fo

Y

Pl

Srumyie

Enow: FF3
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1. KonTpoJiep moayJs

Kaxnplif KOHTpoJulep 3TOro MOIYJS COACPKUT OJOYHYIO CXEeMy, KOTOPYI0 OH OOCYMTBIBAET C
yKa3aHHBIM mepuofoM. JIJisi mMpenocTaBiieHHs BBIUMCICHHBIX JaHHBIX B cuctemy OpenSCADA B
KOHTPOJIJIEpE MOTYT CO3/aBaThcs mapameTpbl. [Ipumep BkIaAku KOH(UTYpaly KOHTpOJUIEpa JaHHOTO
THUNa N300pakeH Ha puc.3.

urator of OpenSCADA:

Dain  PepakTvposadve  Bug  Domows  QTStarter

88000 Hdl 200 88
s [+]

=] Q Hemo cTaHuma
“ Baskl paHHbIx
{4, BesonacHocTs
'i? TpaHcnopTel ~CoCcToAHWE
a0 TpaHCMOpTHEIE NPpOTOKGNE!
El- | CBop paHHbIx

Konmponnep: KM101

KoHTponnep l MNapameTpbl | Cxema Gnokos ]

CTaTye Jamywen. Bpema oGcuéta 187 mke.

Bl Modyne: Brniouer: [+
LNk METOYHMKGE faHHb!
ModBus 3anyuer: v
DCON knueHT B[, koHTponnepa: [MySQL.AnastModel |v]
SNMP knmeHT
=} BROYHBIA BBIMWCTUTENE — KoHtpurypauma
ObwecTaHUOHKS .
KM 02ertr D kn01
OB wecTaHUMoHKE (KoH MMA:
KK101
K102 OnUcaHue:
KM201 TexHonomMa komnpeccopa KM101.
KmM202
KM301
KM302

ﬂ CHop gaHHex CcUCTEM
JEBYKOBAA KapTa
TNondeckiil ypogeHe Brnwdate: |E|
BbMWCIKTEND Ha java nog 3 . E‘
Chop paHHbIx Siemens aMyCkaTe:
Diamond nnatel chopa paH PesepBMpo BaHme: [manmuem |v]
Bubnuomexa walnoros:
| ApXUBBI MpegnoYTEHUE UCMONHEHWA; [chlcnmﬁ YPOBEHE> |v]
(4 CrewpansHee Tabniua napaMeTepos: [Anastme _prm l

Id| NenbsoeaTensckme MHTEpGER
&y ¥YNpaeneHWE MogYNAMKA

Tabmvua Bnokos: [AnastKrm 01 _hlocks l

Loop o MeprogyHocTE oBcYéTa (Mc): E
PLYE — PUOPMTET 3EREYM BBIMMCIEHWA: _n

[III]E Yucno MTEpaLMIA B 0gHOM Neproge obcusTa: E
IDemoStation/sub_DAGQ/mod_BlockCaleiontr_KM101 /562 entr3s 2fst 32 fstatus #|[roman]

Puc. 3. Bxiiagka koH(purypanum KOHTpoJuiepa.

C nomouib1o 3TOM BKJIAJAKH MOYXHO YCTaHOBUTH!
« CocrosHue KOHTpoJIepa, a uMeHHo: Cratyc, «Bxirouen», «3anymen» u ums b/, conepxanieit
KOH(UTypaluio.
«  Wnentudukatop, UMs 1 ONHCaHUE KOHTPOJIEPA.
+ CocrosiHHE, B KOTOPOE MEPEBOUTH KOHTPOJUIEP MpH 3arpy3ke: «Bkinrouen» u «3amymnieny».
+  PexxuM ropu3oHTanbHOrO pe3epBUPOBAHUS U MPEANOUYTEHNE NCIIOJHEHHSI TaHHOTO KOHTPOJUIEpa.
« HWwmena Tabmu1 115 XpaHeHHs MapamMeTpoB U OJIOKOB KOHTPOJLIEpA.
+ Ilepwon, mprOpUTET M YUCIIO UTEPANMA B OJHOM ITUKJIC 33a[a4d BBIYHUCIICHHS OJOYHOW CXEMBI
KOHTpOJLIepa.
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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).

broku On0YHON cXeMBbI MOTYT CBSI3BIBATHCS KaK MEXIY COOOM, Tak M MOAKIIOYATHCA K aTpudyTam
napameTpoB. Camu OJIOKU TIPHU 3TOM HE COZAEpKAT CTPYKTYpPhI BX010B/BbixoA0B(10), a copepkar 3HaUeHUS,

ucxozst u3 cTpykrypsl 1O cBs3annol QyHkunu. @yHKIMU U1 CBSA3BIBAHUS C OJOKOM HCHOJIB3YIOTCS W3
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

UCKITIOUeHHsT OJOKOB M3 00paOOTKM M OCTaHOBKM KOHTpoiuiepa. 3HadeHusi Bcex 1O, HE OXBayeHHBIX
CBSI3IMHU MOT'YT OBITh U3MEHEHBI B ITpoLiecce 00paboTKH.

C noMoIIbIO BKIIAJKH OJIOKOB MOYKHO:

+ Jlo6aBuTh/ymanuth OJ0K B OJIOYHYIO CXEMY.

+ IIpokoHTponupoBaTh 00IIee KOJUYECTBO, KOJMYECTBO BKIIOUEHHBIX M  KOJIHYECTBO
00pabaThIBaeMBbIX OJIOKOB.

©alin  PepakTvpoeaHwe  Bup  Nomows  QTStarter
= & 20 2R
8 800X e B
] Bnok: KPP101
Jemo cTaHuma
s Basl paHHsx Enok o CoAan
/i) BesonacHocTs
i TpaHcnopThl — COCTOAHWE
= TpaHcnopTHBIE NPOTOKONbI
il B P
/| CBop gaHHBIx bzt 0
= Modyns: ObpabaTolEaeTCA: |E|
LLInt3 METOYHWKD B JaHHBIX
ModBus — KoHdmrypauma
DCON KNMeHT e . KPP104
SHMP knveHT
=) BROYHEIA BBIMMCAMTENE WMma: | KPP101
OB wecTaHUMoHES o )
. NUCaHWe:
OB wecTaHUMOHES (KOHTR) AHTHUNOMOEKHBIA PE MY IMEYI0 WAR KnanaHd komnpeccopa K101,
=1 KM101
Mapasmemp:
=l Brok:
Ctyn. 1 komnp. KM101
Ctyn. 2 komnp. KM101
KPP 01 Brniouate: [
KL 04 (Mcn. mexaHmsr .
Dbpak i
[Ipocens 100 pabaTbieats: [
Bosg. oxnag. AT101 _1 DYHELMA. pAQ. JavaLikeCalelib_techApp.fnc_klap
Boap,. oxnap,. AT101_2 E
[I| Vasn 31 [I|I] [I'Iepei&m K gy HELMIA l
fonen

Puc. 4. Britagka koHGUTYypanuu 0J10ka OJIOYHON CXEMBI.

C nomousio popmbl KOHGUTYpaluU OJI0Ka MOYKHO YCTAaHOBUTH:
+ Cocrosaue 650ka, a IMEeHHO: «Bxirouen» u «O0pabaTeiBaeTCs».
+  HWnentudukarop, uMs u onrcanue Ooka.
+ CocrosiHuE, B KOTOPOE NMEPEBOANUTH OJIOK MpH 3arpy3ke: «Bkiouen» u «3amymien».
Haznaunts pabouyro pyHkuuo u3 o0bekTHON Mosenu. [lepeiitu k pyHKUIMU U1 03HAKOMIICHUS.
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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: 1.4.0

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.

[TapameTpsl (GYHKIIMM MOTYT CBOOOJHO CO3/aBaThbCs, YOANAThCS WM MoauduuupoBatbes. Tekyrnas
BEPCHs MOJYJIS TIOJCPKUBACT 110 255 mapaMeTpoB (QYHKIIMK B CyMME C BHYTPEHHUMH IIepEeMEHHBIMU. B
penakTopa GpyHKIMH MMoKa3aH 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:

*  KJIIOYEBBIE CIIOBA;

+  KOHCTaHTBHI;

 BCTpPOCHHBIC (PYHKIUH;

 BHEIIHHUE (PYHKITUH;

* Y€ 3aperucTpUPOBaHHbBIE CUMBOJIBI IEPEMEHHBIX;
* HOBBIC aTPUOYTHI CHCTEMHBIX MTApPaMETPOB;

+ HOBBIC MMapaMeTpbl PYHKINY;

- HOBas aBTOMaTHYecKas epeMeHHasl.

Br130B BHEIIHEH (YHKIIMU, KaK U aTpuOyTa CUCTEMHOTO TTapaMeTpa, 3alMChIBACTCS KaK apec K 0ObEKTY
JTUHAMHYIECKOI'O JepeBa 00BEKTHOM MO CHUCTEMBI OpenSCADA B BUJIE:
<DAQ.JavaLikeCalc.lib_techApp.klapNotLin>.

Jns mpenocTaBiaeHus BO3MOKHOCTH HAIIMCAHUA MOJIb30BATENIbCKUX NPOLEAYP YIPABICHUS PA3IMUYHbBIMU
komnoneHtamu  OpenSCADA  Moaynem  mpenocraBisieTrcss  peanusauuss APl nmpexomnwisanuun
MOJIB30BATEIBCKUX TIPOLEAYp OTAEIbHBIX KoMmoHeHTOB OpenSCADA Ha peanusanum Java-1mogoOHOTO
s3pIKa. TakuMu KOMIIOHEHTaMH yxke siBisitorcs: [1labmonbl mapameTpoB moacucteMbl «COOp JaHHBIX» U
Cpena Buzyanuzanuu u ynpasieHus (CBY).

Moaynb nogcuctembl “Coop aaHHbIX” <JavalikeCalc> 148



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: JyrHa 256 CHMBOJIOB M 0€3 Iepexo/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;).

1.4.1. YciioBHBIE OnIEPATOPBI

SI3BIKOM MOZyJs NOANEPKUBAIOTCS JBa TUNA yciuoBuid. IlepBbIi 3TO omepanuu yCIOBHUS s
MCIIOJIb30BaHUSI BHYTPHU BBIPAXKEHHUsI, BTOPOI — IN100aIbHbINA, OCHOBAaHHBIN Ha YCIOBHBIX OIlepaTopax.

YcinoBue BHYTPHY BBIPAKEHUSI CTPOUTCS HA ONepanusx «?» U «:». B kauecTBe mpuMepa MOKHO 3aIUCaTh
cleayrolee MpakTUYeckoe BbIpakeHue <st open=(pos>=100)?true:false;>, uyto uymraercs kak «Ecmu
nepeMeHHas <pos> 0oJbie wiu paBHa 100, To mepeMeHHOH st_open MpUCBaMBaeTCsl 3HAUYCHUE true, nHaYe

- false.

['moGaibHOE yCIIOBHE CTPOWTCS Ha OCHOBE YCJIOBHBIX OmNepaTtopoB «if» m «else». B xauecTBe mpumepa
MOKHO TPUBECTU TOXKE BBIpak€HHE, HO 3amMcaHHoe Jpyrum crnocobom <if(pos>100) st open=true; else
st _open=false;>. Kak BUHO, BbIpaK€HHE 3alKCAHO MO-APYTroMY, HO YUTAETCS TaKXKe.
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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. Ilpumepsbl NporpaMmbl Ha fI3bIKE

[TpuBenéM HECKOIBKO MPUMEPOB Mporpamm Ha Java-moJjo0HOM sI3bIKE:

//Momesip xOma MCHIOJIHUTEJIbLHOTO MeXaHM3Ma MapoBOTO KpaHa
if( !(st_close && !com) && ! (st _open && com) )
{

tmp up=(pos>0&&pos<100) ?0: (tmp up>0&&lst com==com) ?tmp up-1./frg:t up;

pos+=(tmp_up>0) 20: (100.* (com?1.:-1.))/(t_full*frq);

pos=(p0os>100)2100: (pos<0) ?0:pos;

st _open=(pos>=100) ?true:false;

st close=(pos<=0) ?true:false;

lst com=com;

}

//Momerb kJjanaHa

Qr=Q0+Q0*Kpr* (Pi-1)+0.01;

Sr=(S kl1*1 k11+S kl1l2*1 k12)/100.;

Ftmp= (Pi>2.*Po) ?Pi*pow (Q0*0.75/Ti,0.5) : (Po>2.*Pi)?

Po*pow (Q0*0.75/To,0.5) :pow (abs (Q0* (pow (Pi,2) -pow (Po,2))/Ti),0.5);
Fi-=(Fi-7260.*Sr*sign (Pi-Po) *Ftmp)/ (0.01*lo*frq) ;
Po+=0.27* (Fi-Fo) / (So*1o*Q0*frq) ;

Po=(Po<0) ?0: (Po>100) ?2100: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.

=]

EH-E-H

ol ThaHCNORTHEIE NPOTOKO NI

daiun  PepakTWpoBaHwe  Bug  MNomows  QTStarter
‘MMH
= g Hemo cTaHuma

"4 Ba3bl faHHsx
{4} BesonacHocTe
} TpaHcnopTel

J CGop AEHHbIX
El Modyns:
LUNK33 MCTOYHMKOE BaHHBIX
ModBus
DCON knuedT
SMMP knHeHT
BNOYHEIR BEMUCIMTENE
ﬂ CHop faHHEIX CUCTEeMEI
3BYKDBAA KapTa
NoMYeckli YposeHe
BbmMycnuTENb Ha java nogobHom A
=) Kowmponnep:

TECTOERIA BbINMCIMTEND
bubnuomexa:

Chop paHHelx Siemens

Diamond nnaTel copa gaHHex
Butnuomeka waldnoros:

| Apxvsbl

€9 CreuansHele
I MonbsoeaTensckue MHTepheRch

€ ¥npasneHue MogynAnM

&

0-H6-8-88

0200 @20

Konmponnep: Tecmoebil eslducnumens

KoHTponnep [ MapameTpbl | BblMucneHna ]

~CoCcToOAHKWE

CTaTyc 3amamen. Bpemn Bbiumcnennn 19 mkc.
BrntoqeH: ||

JanyweH: (v

BJl KoHTpoNNEpE: [ o0 | v]

— KoHgurypauaa
ID: testCale

Mma: | TecToBLIA BRIMUCIMTENE

Onncadne:

TecToOBLIA BRIMMCIMTEND

BrniouaTe: (W]

Janyckate: ||

PesepBMpoEaHKue: [ BelknioqyeHo | - ]

Loop

§ Loop S5L MpeanoYTeHWE MCNONHEHWA; [4Elh|cmtmf1 YROBEEHR=> |v]

PLX8 Tabnuua NapameTpos: [1ES1CE|CJ:IFI'I'| ]
DYHELUMA KOHTROoNNEpa: [Cnntrnller.tes*t |v]
Mepuog obcuéTta (M) E
MEMoRMTET 388E4H BEIMHCNEHUA,

[II—| [III] KonuuecTBo MTEPALMA B NEPUOLE:

fomer]

Puc.2. Briragka koH(pUTYpanuu KOHTPOJUIEpa.

C nomouip1o 3TOM BKJIAJAKH MOYXKHO YCTaHOBUTH:
+ CocrosiHue KoHTpoJIepa, a uMeHHo: Craryc, «Bximtouen», «3amymen» u ums b/, conepxkarieit

KOH(UTYpaIuio.

«  Wnentudukatop, UMs 1 OMHCaHUE KOHTPOJUIEPA.
+ CocTtosiHHE, B KOTOPOE MEPEBOIUTH KOHTPOJUIEP MPH 3arpy3ke: « BkiroueH» u «3amymien.

+  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: 1.0.0

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
«Jlornueckmit ypoenb mapameTrpoB cucteMbl OpenSCADA" /Doc / Log Parm Urov. Ilpaktuueckw,
JAHHBIM MOAYJIb SIBIIsIETCS peann3anueil noacuctemsl «llapamMeTpb» ykazaHHOTO MpoekTa 6e3 mabIoHOB 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
koHTpoiuiep B cucteme OpenSCADA. Ilpumep BkiIagkd KOHGUTYpaldd KOHTPOJUIEpA JAHHOTO THIA
n300paxkeH Ha puc.l.

dain  PepakTupoBadve  Bug  Nomows  QTStarter
ORE 14200 2@
N T NENSIE i
|MM|:| B =
Houmpo.m'lep: 3HCHEpUMEHmaﬂbeJU
= a Lemo cTaHuma
=
n Baskbl faHHBIX KomTponnep NapameTpol
'-;ﬂf} BesonacHocTh
i TpaHcnopTel — COCTORHME
= TpaHcnopTHBIE NRpOTOKG NG .
; j Cr:icp ,IJI,EI-F:HbIX P CTaTyc 3amywen. Bpema BeiMncnenna 0.394644 uc.
Bl Modyns: BrntoqeH: [+
A3 MCTOYHWKESE §aHHEI i
ModBus Janyuen: [¥]
DCOMN KnMeHT BJL KoHTRONNEpa: [._. |,l
SNMP knneHT
BROYHEIA BBMUCIMTENE — KoHdwrypaums
CEop faHHBIX CHCTEM "
B E P A I experiment
3ByKOBAA KapTa
[ Nonyecknit ypoeeHs MmA | SKcnepuMeHTaNEHbIA
F] 3KChEpUMEHTENEHBIA
OnucaHue:
F3
F4 COLEPHWUT MPYNNY SKCNEPUMEHTANBHELX NAPEMETPOE .
TPP1
T_PP3
T_PP3 |
P_PP1
P_PP3
P_PP5 Brnovate: (v
JakpeiThe KLLE
P P 3anycrate: [
P4 PesepBWpoEaHue; [E.IhlrtnroHEHo |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. Briranka koHGUTYypaIiuu KOHTPOJIIEpA.

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 MEPEBOIUTH KOHTPOJUIEp MpH 3arpy3ke: « Bkirouen» u «3ammymien».
+  PexXuM ropu3oHTaIBHOTO pe3epBUPOBAHMUS U MPEANIOYTCHNE UCTIOIHEHHS JAHHOTO KOHTpOJLIepa.
+  Wms Tabmuipl As XpaHeHusI KOHQUTYpAIH TapaMeTpOB KOHTPOJLIepa.
+ Ilepuon u mpHOpPHUTET 3aa4u ONPOCAa UCTOYHUKOB JJAHHBIX.

2. ITapameTpsbl

Monyne  LogicLev  mpenocraBisieT TOJAbKO OOUH TUN  mHapameTpoB —  «CTaHIapTHBIIY.
JlonoTHUTENbHBIMY KOH(GUTypalIHOHHBIMU MOJIIMU ITApaMETPOB JJAHHOTO MOAYJIS (pHUC.2) SBISIOTCS:
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+  PEXHM MapamMeTpa;
+ anpec; B ciydae maliioHa — 3TO ajpec mallioHa, a B Cliydae MPsSMOTr0 OTPaXEHHs — 3TO aJipec
napameTpa.

OT OpenSCADA KoHgMrypartop

dain PepaktvpoBanve Bug [loMmolwb

88000V =RXLLLI200 280
]

Mapamemp: Kpa+n KLU7

JeykoBan KapTa

= Jlorudecknii ypoBeH: Mapametp [ ATpuBYyThI | Apxuneauws | Kondurypauus wabnoHa
=l 3KCnepuMeHTant
F3 —CocToRHKE
F4 . Tun: std
T_PP1 .
T _PP3 BrnioyeH: [v|
T_PP5 ~Kordpurypauns
P_PP1 ID: KW7
P_PP3 )
P_PP5 Knma: [I{paH KLU7
Sakpbite KLU Onucanwe:
KpaH sakpbitia KLY,

Brkntouate: [+
Pexum: [I.IJaﬁnGH |v] [baae.digitBlch{ |v]

Froman
S

Puc.2. Bxnanka koHpUrypauuu napamerpa.

[Tpu popmupoBanum MmadIOHa JJIs JAHHOTO KOHTPOJUIEpa HYKHO YYHTHIBATH OCOOCHHOCTH (hopMaTa

cceutky 1rabdaona. Cceplika T0JDKHA 3anuckiBaThes B Bujae: <Ilapamerp>|<Unentudukarop>, rae:
<Ilapamemp> — CTpOKa, XapaKTepU3yIoIlas napamerp;
<Uoenmuguxamop> — uneHTHPHUKATOP aTpUOyTa TapaMeTpa.

[Tono6Has 3amuch MO3BOJSET TPYNIUPOBATh HECKOIBKO aTpUOYTOB OAHOTO MCXOJHOTO MapameTrpa u
Ha3HA4YaTh WX BBIOOPOM TOJBKO mMapamerpa. T.e. B guayiore KoH(urypanuu mabimoHa (puc.3) Oymer
YKa3bIBaThCSl TOJBKO TapamMerp. JTO HE HCKIIYAaeT BO3MOXKHOCTH Ha3HayaTh aTpUOYTHI MapaMeTpOB
OTJICTPHO KaXbIH, KPOME TOTO, €CJIM OMYCTUTH B KOHPUTYpaluu mabJoHa ONMCAHNUE CChUTKUA B YKA3aHHOM
dbopmare, To Ha3HAYATHCA OyeT aTpuOyT mapamerpa (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 1aHHbIxX” <SNMP>

Mooynw:  SNMP

HUwma: SNMP knuent
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.
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1. SNMP

OCHOBHBIMHU B3aWMOJICUCTBYIOIIMMHE «JTHIIAMU» TPOTOKOJA SBISIOTCS areHThl M CUCTEMBI YIIPaBICHUSI.
ECJ'II/I paCCManI/IBaTB OTU IBaA ITOHATHUS HA A3BIKC ((KJ'II/IeHT-CCpBep», TO pOJ'H) cepBepa BBIITOJIHAKOT arc€HTHI,
TO ©CTh T€ CaMble YCTPOWMCTBA, MJIsI OMpPOCa COCTOSIHUS KOTOPBIX M OBUI pa3paboTaH IMPOTOKOI.
COOTBeTCTBeHHO, pOJIB KIIMCHTOB OTBOAUTCA CHUCTCMaAM ynpaBJ’IeHI/ISI — CCTCBbBIM HpI/IJIO)KCHI/ISIM,
HEOOXOIUMBIM JJ1s1 cOopa nHpOpMaIMU O (PYHKIIMOHUPOBAHUU areHTOB. [IoMUMO 3THX JIBYX CyOBEKTOB B
MOJIEJIM MPOTOKOJIa MOXKHO BBIJCIUTH TAKXKE €IIE JIBa: YNPAaBIAIONYI0 MH()OPMAIUMIO U caM MPOTOKOJ
oOMeHa JaHHBIMHU.

Bcest unpopmanus 06 o0beKkTax CHCTEMBI-areHTa COJCpXKUTCS B Tak HazpiBaeMod MIB (management
information base ) — 0ase ympasisromeil nHpopMmamu, Ipyrumu cioBamu MIB mpencraBnsier coOoi
COBOKYITHOCTh 00bekTOB (MIB-niepeMeHHbIe), OCTYMHBIX JUTS ONEepaLii 3aiCH-YTSHUSL.

Ha nanHbIi MOMEHT cyliecTByeT uyeThipe 6a3sl MIB:
1. Internet MIB — 06a3a pmaHHBIX OOBEKTOB [UIT OOECIEUYeHHs [UArHOCTUKHU OIIMHUOOK U
KoHurypamuii. Bkirodaet B ceds 171 00bexT (B ToM uncie u 00bexTsl MIB I).
2. LAN manager MIB — 6a3a u3 90 00beKTOB — IMapoJIn, CECCUH, TTOJTH30BATETH, OOIINE PECYPCHI.
3. WINS MIB — 6a3a 06bekT0B, Heo0X0aAuMBIX U1 pyHKIMOoHUpoBaHus WINS cepsepa.
4. DHCP MIB - 06a3a o0bekToB, HeoOxomumbix i ¢yakinuonupoanuss DHCP cepepa,
CITy’Kalllero Juis TuHaMuueckoro BeiaeneHus [P agpecos B ceTu.

1.1. MIB

Bce nmena MIB nmMerot nepapxuueckyro cTpykTypy. CylmecTByeT JecsTh KOPHEBBIX aJINACOB!

1. System — mannas rpynma MIB II cogepxxut B cebe cemMb OOBEKTOB, KaXABIH U3 KOTOPBIX
CITY>KHT JUTsl XpaHeHus: nHpopmanuu o cucteme (Bepcust OC, BpeMst pabOThI U T.11.).

2. Interfaces — conmepxut 23 00BeKTa, HEOOXOAMMBIX [JII BEACHHS CTATUCTUKH CETEBBIX
uHTep(delicoB areHToB (KoaudecTBoO nHTepdeiicos, pazmep MTU, ckopocTh nepenaun, GuandecKue
azpeca u T.11.).

3. AT (3 00bekTa) — OTBEYAIOT 3a TPAHCIIAIUIO afipecoB. bonee He ncnonk3yercs. brina BKiroueHa
B MIB I. B SNMP v2 »sta undopmanus Obuta mnepeHeceHa B MIB U1 COOTBETCTBYIOIIMX

MPOTOKOJIOB.

4. TP (42 ob6bekta) — pmaHHble O mpoxonaumx [P makerax (KOIWYECTBO 3ampocOB, OTBETOB,
OTOPOLIEHHBIX NTaKETOB).

5. ICMP (26 ob6wektoB) — wuH(MOpMAaIUs O KOHTPOJIBHBIX COOOIICHUSX (BXOISAIINE/UCXOSIINE
COOOIICHUS, OIMUOKH H T.1T.).

6. TCP (19) — Bce, uTOo KacaeTcsi OJHOMMEHHOIO TPAHCIOPTHOIO MPOTOKOIA (aJrOPUTMBI,

KOHCTaHTbI, COEIMHEHUS, OTKPBITHIC TIOPTHI U T.I1.).

7. UDP (6) — ananormuno, tonbko jisi UDP mporokona (BXomsmiue/McXoAsiue aaTarpaMMel,
MOPTHI, OIMIUOKH).

8. EGP (20) — nannsle o tpaduke Exterior Gateway Protocol (ucronp3yercsi MapiipyTuzaTopamu,
00BEKTHI XpaHAT HHPOPMAIIHIO O MPUHATHIX/0TOCTAHHBIX/OTOPOIICHHBIX KaIpax).

9. Transmission — 3ape3epBupoBaHa s creruduueckux MIB.

10. SNMP (29) — crartuctuka nmo SNMP — Bxonsiue/ucxoasimmue MaKkeTbl, OrpaHUYCHHS TTaKETOB
1o pas3Mepy, OLIHUOKH, TaHHbIe 00 00pabOTaHHBIX 3aMpocax U MHOTOE JPYTOE.
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1.2. Anpecanus

Kaxxapiii 13 KOpHEBBIX ajllacoB MPECTABIAETCS B BUJE JIEpeBa, pacTyiero BHu3. Hampumep, k aapecy
aIMUHHUCTPATOpPa MOXHO O0paTuThCcs mocpeAcTBoM myTh: system.sysContact.0, ko BpeMeHu pabOTHI
cucteMbl system.sysUpTime.0, k omucanuto cuctemsl (Bepcus, sapo u apyras uHdpopmanus o6 OC) :
system.sysDescr.0. C apyroii CTOpoHBI, T€ € JaHHbIE MOTYT 3aJaBaThCsi W B TOUEYHOW HOTanuu. Tak
system.sysUpTime.0 coorBercTByeT 3HaueHue 1.3.0, Tak Kak system mmeeT uHAekc “1” B rpymmax MIB 11,
a sysUpTime — 3 B uepapxuu rpynmnsl system. Hoib B KOHIIE ITyTH TOBOPHUT O CKAISIPHOM THUIIE XPaHUMBIX
JTaHHBIX. B mporecce pabOThl CUMBOJILHBIE UMEHA OOBEKTOB HE HCIOJB3YIOTCS, TO €CTh €CIM MEHEIKEp
3alpallrBaeT y areHTa cojepxkumoe napamerpa system.sysDescr.0, To B cTpoke 3armpoca cChljika Ha 00BEKT
Oynet npeoOpaszoBana B “1.1.0”, a He OyaeT mepegaHa «Kak ecThb.

B o6miem, cymiecTByeT HECKOJIBKO CIOCOO0B 3amnucu aapeca Kk MIB-nepemenHoii:

« 1 Ilpsmas kogoBas aapecanus — “.1.3.6.1.2.1.1” (kopHeBoii anuac System). IIpu Takoit axpecaruu
kaxaass MIB nepemenHas kogupyeTcst HIEHTU(PUKATOPOM, a MOJIHBIN apec 3alnChIBaeTCs B BUJIE
[I0CJIEI0BATEIBHOCTU UIEHTU()UKATOPOB pa3e€HHbIX TOUKOMH, clieBa Ha paBo. [laHHas 3anuch
ajipeca sIBJISIETCS OCHOBHOM M BCE JIpYTHe CIOCOOBI 3aITUCH MTPUBOASTCS K HEH.

« 2 IlonHasg cMMBOJBHAS, B COOTBETCTBUU C MPEABIAYIIENH KOAOBOMN —
“1so0.org.dod.internet.mgmt.mib-2.system”.

« 3 Anpecanus oT KOpHEBOTO anuaca — “system.sysDescr”. 4 Anpecanus ot 6a3st MIB — « SNMPv2-
MIB::sysDescr».

1.3. BzaumoaeiictBue

B SNMP knueHT B3aMMOAEWCTBYET C CEpPBEpOM IO MPHHLUIY 3ampoc-oTBeT. Cam mo cebe areHT
CHoco0€H MHUIMMPOBATH TOJBKO OJHO JEMCTBUE, HAa3bIBAEMOE JIOBYIIKOM MpepbiBaHueM. [lomumo 3toro,
BCE JICHCTBHs ar€HTOB CBOJATCS K OTBETAM Ha 3aIPOCHI, [I0CHUIAEMbIE MEHEKEPAMU.

CymectByer 3 ocHoOBHBIE Bepcuu mpotokoiga SNMP (vl & v2 & v3), KoTopble HE SBISIOTCS
coBMmectuMbIME. B SNMP v3 Bkirouena noanepxka mudpoBanus Tpaduka, JUisl 4ero, B 3aBUCUMOCTU OT
peannzanuy, ucnonbdyrorea anroputmsl DES, MDS. Oto Beaer x Tomy, 4To mpu mepenadye Haubosee
Ba)XHBIC JAHHBIE HENOCTYIHBI U1 IPOCIylMBaHWs. B KadecTBe TpaHCIOPTHOro nporokosna B SNMP
00b1yHO Hcnonb3yercs npotokos UDP, Xots, Ha camom nene, SNMP noanep:kuBaeT MHOKECTBO APYTHX
TPAHCIIOPTHBIX MTPOTOKOJIOB HIKHETO YPOBHSL.

1.4. ABTropuzauus

OpauMm u3 KiIroueBbX MoHATHH B SNMP saBnsercs nonstue group (rpymma). [Iponenypa aBropusanuu
MEHe[Kepa MPEICTaBIsIeT COO0H MPOCTYIO MPOBEPKY Ha MPHHAUICKHOCTD €T0 K ONPEACTICHHON TpyIIe, u3
CIHCKA, HAXOMAIIETOCS y areHTa. Eciau areHT He HaxOIWT TPYIIbl MEHEIKepa B CBOEM CIIHCKE, UX
JaJbHENIIIee B3auMOICHCTBIE HEBO3MOKHO. [10 yMOIT9aHwIO MCTIONB3YIOTCS TPYIIILL: private u public.
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2. MoayJnb

Jannplii Moaynbp moanepxkuBaeT paboty c mportokonomM SNMP Bepcum 1. Ha rtekymuit mMomeHT
nojaep:kuBaercsi Toibko ureHne MIB-mapamerpoB. Kpome Toro, nepeuens tunoB MIB-napamerpos
orpannueH crnuckoM: ASN OCTET STR, ASN INTEGER n ASN_COUNTER. Ilognepxka ocTampHBIX
THUIIOB U 3aIMCh IUIAHUPYETCS B CIEAYIOLINUX BEPCUAX MOIYJIS.

2.1. KonTpoJiep 1aHHBIX

Hnst no6apnenuss ucrounuka AaHHbiX SNMP coznaérest u koHpUrypupyeTcsi KOHTPOIJIEp B CUCTEME
OpenSCADA. IIpumep BIIagku KOHGUTYpAIIKA KOHTPOJUIEpa TaHHOTO TUIA N300pakeH Ha puc. 1.

sa.0 0T Conflgurator of OpenSCADA: [leMo cTaHUMWA 5

Dalin  PepakTvpoeaHve  Bug  Momows  QTStarter

880X Hd L' 200 8

|MMﬂ .
5 @ fewo cranyn KoHmponnep: localhost

-,
S Basbl panHex KoHTponnep MapameTpal

';;& BesonacHocTb

L

'5? Tp&HCMOPThI —CocToaHKe [3
2 TpaHcnopTHBIE NPOTOKONG CTatyc: 3amymwen. Bpema cGopa JaHHb 13.449 mc. [ |l
El- | CBop paHHsIx
Bi E
5 Modyns: knioveH: (v
LLni3 MCTOMHWEDE gaH Jany WweH: |E|
MocBus
DCON KNMEHT Bl koHTponnepa: [*.* | v]
=} SMMP knueHT
= localhost ~ Kondurypaua
system ID: jocalhost
BRNOYHBIA BBIMMCIMTENE
Mnag:

R CBop paHHEIX cHCT
3BYKOBAA KapTa OnKucaHwe:
Nomqeckrid ypoe eHb
BbIMMCNMTENE Ha javar
Chop gaHHex Siemens
Diamond nnaTtel cBopa
Bubtnuomera Wadnoxos:

[ ] ApxuBbl

F- 4 CrneupansHsie Brniodate: | |
I!I Mone3oEaTeNbCkHE MHTERE

¥ ¥npas neHve Moy nAMK

[ R e e R R R

E3]

[+

3anyckate: [ |

8 Loop PesepBWpoEaHWe: [Elhmnmuem | v]

Loop S5L MpegnodTeHWE MENONHEHKA: [«:Elhlcumi& YPOBEHE> | v]

" PLXE

" Met book Tabnvua napameTpos: [SNMPPrm_Iucalhust ]
Mepwop cBopa gaHHex [c): [10 I%]
YpoBeHb NPUOPKTETAE 3ajaq4K chopa gaHHB: [U I%]

Appec yoanéHHoro xocTa: [Incalhust ]

Mpynna cepeepa: [ public ]

: | [I'I] QrpaHi4eHre Ha KonWdecTED aTpubyToe: | 100 I%]

[«]]

fomar)

Puc.1. Bxinagka koHpurypauuu KOHTposUiepa.

C moMoIIbI0 3TON BKIAJKH MOXHO YCTaHOBUTH:
« Coctosare KOHTpoJuiepa, a uMeHHo: Craryc, «Bxmoueny, 3amymen» u ums BJl comepikareit
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KOH(UTYpalHIo.

W nenTuduxaTtop, UMs U ONMCaHUE KOHTPOJIEpA.

CocrosiHEE B KOTOPOE MEPEBOIUTH KOHTPOJUIEP IpH 3arpyske: «Bkimrouen» u «3amymien».
PeXuM ropu30HTAIBHOTO PE3EPBUPOBAHUS U MPEANIOYTEHUE UCTIOIHEHHS] TAHHOTO KOHTpOJIIepa.
Wmst Tabnmunsl au1st XpaHeHUs] KOHQUTYpaIH MapaMeTpoB KOHTPOIIIepa.

[Tepuon u npuoputeT 3a1a4n cOOpa JaHHBIX.

Anpec yaan€HHOrO X0CTa, TPYIIy AOCTYNAa U OrpaHUYEHHE HAa KOJIMYECTBO aTpUOYTOB B OJTHOM

napameTpe.

2.2. ITapameTpsbl

Monyne SNMP npenocraBiseT TOJABKO OIWH TUN mapameTpoB — “Cranmapt’. JlONOJHUTEIBHBIM
KOH(HUTypallMOHHBIM TIOJIEM MapameTpa AaHHOro Moayis (puc.2) ssisercs crnucok MIB-mapametpos,
BETKHU KOTOPBIX MOAJIEKAT CUUTHIBAHUIO.

$ain Pepaktvpoeanve Bwug [lomowb

880U HYLL1200 @D

s Mapamemp: System

) Demo station

(% Basbl paHHbIx MNapameTp [ ATpuByThI | ApxuBauwa ]
{i2, BesonacHocTb

TpaHcnopTsl ~CocToanue
. TpaHCnopTHbLIE NPOTOKI Tun: std
| CBop pakkbIx Brniouen: [
= Modyms:
TpaHcnopTép uetoul ~Kordpurypauusa
ModBus knueHT ID: System
= SNMP knneHT .
Wns: [

Bubnuomexa wabnoHao Cnucok OID (pasgeneHune cnep. CTpOKoOK):

() ApxuBbl system
&4 CneuwancHble

= localhost
! OnucaHne:

BrOYHbIN BbIYMCITUTE
% Cbop paHHbIx ci

JByKOBaRA KapTa
TNorvyecknid ypoBeH:
BeluvcnuTens Ha jav

CBop gaHHbIx Sieme
Diamond nnatel cBo

BrnoyaTe: (v

4/ Monb30BaTENLCKUE WHT

wop
‘hena

& YnpaeneHwe Mogynami

[« [ 22 ] (1]

[«

Froman)

Puc.2. Briagka koHpurypamnun napamerpa.

B cootBeTcTBUM ¢ ykazaHHBIM clUcKOM MIB-mapaMeTpoB BBITIOIHSETCS OMPOC MX BETBEM U CO3MaHUE
aTpuOyToB mapameTpa. B nanbHeliniem BBIMONMHSETCS OOHOBJIEHHME 3HAUYCHUN MapaMeTpoB. ATpHOYTHI
MMEHYIOTCS B COOTBETCTBHH C KOJOBOW anpecarueit MIB-nmapameTpoB, B kadecTBe uieHTH(UKATOpA, U
aapecaruu ot 6a3sl MIB 00bekTOB, B MMeHU aTpubyTa (puc.3).
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++ | QT OpenSCADA KOH(UIypaTop

dain PepaxktvpoBanwe Bua [lomowb
88000 =l 1200 8O

Mapamemp: System

} Demo station
%5 Basbl paHHbIx Mapametp | ATpubByTel | ApxuBauwua
{i% BesonacHocTs =
{} TpaHcnopTsi ID: System
w TpaHcnopTHble NpoToKoM! Hms: [ ]
[7| CBop paHHbIX
= Modyns: Onucanue:

TpaHCnopTER MCTOYHMI
ModBus knueHT
- SNMP knweHT

- localhost
S
BrouHbIid BeMMCIMTENE Owvbka: 0

= R Cbo
b gymaiﬂ”::::x MET 1 SNMPv2-MIB::sysDescr.0: Linux roman.diya.org 2.6.25-std-def-alt6.M41.1

TlorMueckuii ypoBEHb #1 SMP Thu Jul 17 20:26:22 MSD 2008 i686
Bbl"-IHG.I'IHTEJ'Ib Ha Java [ SNMPVZ‘MIB::SYSCOHEGIU Me {m@somwrlere.org>
CBop paHHbelx Siemens SNMPv2-MIB::sysName.0: roman.diya.org

Diamond nnatbi cbopa | gyMPy2-MIB::sysLocation.0: Right here, right now.
Eubnuomeka wabnoHoa:

) Apxvabl SNMPv2-MIB::sysORDescr.1: The SNMP Management Architecture MIB.

@ CneunansHble SNMPv2-MIB::sysORDescr.2: The MIB for Message Processing and

[ Monb3oBaTenbCkUe UHTEP Dispatching.

& YnpaenedHwe mogynamn SNMPv2-MIB::sysORDescr.3: The management information definitions
wop 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
[II \:I @I] imnlamantatinne

Ffeman
s,

Puc.3. Briragka atpuOyToB mapamerpa.
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Moayab nmoacucreMbl “Coop 1aHHBIX” <Siemens>

Mooynw:  Siemens
HUwma: Siemens DAQ
Tun: DAQ

Hcmounuk: daq_Siemens.so

Bepcusa: 1.2.0

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

8 80C0COF=xhali200 @8
|MM;| [=]

= o CTaHuwa Al NKC
Bl

Moayne: Siemens

p—
I_:i Ba3m naHHRX

'IR BesonacHoCcTE
g} TpaHcnopTh —CocToaHne
-- ey TPEHCNOPTHBIE NPOT
= |:| CHOp AaHHBIX

El- Mogyns: CIF ycTpoRCTBE:
- TREaHCNoPTER KCT)
ModBus KAneHT
SNMP knuenT
BRoYHBIA BRIYACH
R Chop DaHHEX
JBYKOEAS KapTa
o Nlornueckui ypos|
BriuncnuTens Ha

[ KoHTponnepw Profibus I CIF l NoMowe ]

CIF gppaneep: On

. I'I.na'ral VMA NpoWnBEKK |I8pCcrs NPoWWEK] | M3MYSCK WA aﬂ,pe PB agpec | PB ckopoCcTE

1] PB-COMBICIFS... WV01.063 31.10... d00O00O0OO 1] 10 1.5MBaud

-1 HeT ycTpoRcTEa v] 0 0 9600Baud

-1 HeT ycTpoRCTER 0 0 0 9600Baud

B CbHop naHHmX Siel
=} AHACTACWEBKE

-1 HeT ycTponcTEa il 0 0 9600Baud

E} Diamond nnaTe g

[} BuSanoTexa wWabmoH|

GEh [ Apxuew

El- ({J CneumancHue

@] Monb3oBaTenbCcKne v@
Al

(] (I

L. g ¥npaeneHwe mooyn

£l ()

[loman]

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-'|;| (=]

= 6 CraHuws ArNKC

.. I"E Bazm gaHHBX

& [fg BesonacrocTs

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 :[

Blroman]

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
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|

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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« Azpec mpoMmbIlUIEHHOTO KoHTpoJuiepa. B ciaydae tuma coemunenus CIF »to aapec B cetu
Profibus, a B ciiyuae ISO_TCP sto IP-anpec B cetu Ethernet.

«  Crot LI B KOTOpBII YCTAaHOBJIEH HEHTPAIBHBIN MPOLECCOP KOHTPOJLIEPA.

« CIF nnary, ucnoyib3yemyro AJig JOCTyIa K MPOMBIIIIEHHOMY KOHTposuiepy nocpeactsom CIF
KOMMYHHUKAIIMOHHBIX TPOLIECCOPOB.
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3. IlapaMeTpbl MCTOYHHUKA JAHHBIX

VY4uThIBast BHICOKYIO HHTEIIEKTYaIbHOCTh HCTOYHMKOB JIAHHBIX B JIUIIE POMBIIIUIEHHBIX KOHTPOJIJIEPOB
¢upmbl Siemens S7-300 u S7-400, napaMeTpbl BBIIOJIHSIIOTCS HAa OCHOBE I1a0NOHOB. JlaHHBIN MOAXO0.
MI03BOJISICT HE OTPAHUYMBATHCS KECTKHM MEPEUYHEM THUIIOB ITaPaMETPOB, YTO OTPAHUYMBACT U BO3MOKHOCTH
KOHTPOJUJIEPOB, a MPEJOCTaBUTh BO3MOXKHOCTH IIOJIb30BATENO0 (OPMUPOBATH HYXKHBIE €My THIIBI
[apaMeTPOB CaMOCTOSITEIBHO WIJIM HCIIOJIBb30BaTh OHONMOTEKH YK€ pa3padOTaHHBIX paHEe THUIIOB
napameTpoB (I1a0JIOHOB).

Hcxons w3 3TOro, MOAYJIh TPEJOCTaBISET TOJIBKO OJWUH THI TapaMeTpoB — «Jlorudeckuii.
JloTIOTHUTETHHBIMU KOH(DUTYPAITMOHHBIMH TOJISIMUA TTApaMETPOB JTAHHOTO MOJyJsi (puc.4) sIBISETCS MOJie
BBIOOpA M1abI0Ha TTapaMeTpa.

Q Q0T OpenSCADA KOHMTYPaTop — =

Pann PepakTwpoeaHwe Bwg lMepeitn  [lomowbs

8800CORXLLLIIS00 9@
A

Mma
MapameTtp: test
Cl- @b Cranuma ATJIKC
- (W Base Aanmx MNapameTp l Kongurypauws wabnoHa | ATpuByTH | ApXWBALMA
. jf) Be3onacHoCTh
B TpavcnopTol — CoCTORHWE
- i TPEHCMOPTHBIE NPOT,
Tun: i
=N LJ CHop OaHHBIX logic
- Mogyne: BrntoueH: [+
- TRPEHCNOPTER WCT)
-« ModBus knneHT LB T
— SNMP KNWMeHT ID: test
II+,] BNoYyHBA BERYACTY ma: [
- H CHOp DaHHEIX
- 3BYKOB@RA KapTa CnucaHne:
El- Norvyecknin ypoe
[} BBIYMCAMTENb HaE |
£ CBOp OaHHBIX Sie
{ [} AHBCTECMEBKE
o DEMEHCS
LE5: BrniouaTh: ||
i [ Diamond nnate
. BuBnMoTEKS WabaoH WabtnoH NnapaMeTpa: [S?ﬂi_simple ]v]
-

|:+,]-- || ApxnBl

B 4‘ CneunansHee hd
[ )

flroman]

Puc.4. Bxnanka koHpUrypanuu napamerpa.

Jis koHurypanuu mabioHa mapaMeTpa MpeaoCTaBIsIeTCsl COOTBETCTBYomas Bkiaaaka. Coaepkumoe
9TOM BKJIAJIKH Ompesensercs KkoHpurypanuei mabdaona, 1.6 GOpMHUPYIOTCS COOTBETCTBYIOIINE CChIJIOYHBIE
TIOJISL ¥ TIOJIST YCTAHOBKU TIOCTOSTHHBIX.

Tunsl cchUIOK ompenenstoTes TUIoM napamerpa B mabdnone (Jlormueckuit, Llenbrit, BemecTBenusiii u
CTpoKOBBIH) U OMpeAeNieHueM 3HAU€HUsl CChUIKM (ISl TPYMIIOBBIX CCHUIOK). OmpeneieHue TpymnmnoBOi
CCBUIKH B IabyioHe 3anuckiBaercs B popmare: "<Ums cepuikir>|<Cmemnenue B B/[>|<Pa3mep 3nauenns™>",
rie:

«  <Uwmsa ccoliku> — VIMsi TpynnoBO CChITKU. Bce CChUIKM C OJMHAKOBBIM UMEHEM TPYIITUPYIOTCS U
YKa3bIBAIOTCS Kak ojaHa cchuika Ha b/l wnu B/] ¢ yka3zaHHBIM cMeleHneM.

«  <Cmewenue 8 B/]> — Nwms cmemienus B 6oke nanusix (bJ1). [Ipu ykazanuu tronbpko b/ mpu
KOH(pUTYyparuu mabdIoHa 3TO CMENICHHE OyIeT YKa3aHHO JUIS IapaMeTpa, eCiu JKe TIpH
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KoHuUrypauuu mabdiona OyaeT yka3aHo U CMEIIeHHE, TO 00a cMellleHus: OyAyT CyMMHPOBATHCS
BMecTe. Takoi moaxo/1 Mo3BOIIET 00paIaThCcsl K MHOXKECTBY CTPYKTYp B ogHOM B/l
«  <Pazmep 3nauenus> — HeoOs3aTenbpbHOE 1MOJIE, KOTOPOE OMPEAEIsIeT HECTaHIAPTHBINA pa3Mep
3Ha4YeHus1 B KOHTposuiepe. [IpenycMoTpeHs! clieaytonye pa3Mepsl TUIIOB 3HAUCHHIA:
« Ilenoe: — 1 GaiiT(3HaKOBBIN), 2 OaiiTa(3HAKOBBIH, 10 YMOTYAHHIO) U 4 OalTa(3HAKOBBIA).
«  Bewecmeennoe: — 4 6aiira(float, mo ymomnuanuto), 8 6aitt(double).
Jloeuueckuii: — Bcerga oauH O0alT (¢ ykazanuem Outa yepes Touxy — DB1.10.1).
«  Cmpoxka: — 10 6aitt(mo ymomyanuio) u 1-200 MOKHO yKa3bIBaTh.
Harnsnuelii npumep oOiiero mporecca KOHGUrypalu IMapaMmerpa OT IIa0JioHa U JI0 3HauYeHHH
MIPUBEJIEH B PUCYHKaX OT 5 110 8.

Dann PepaktupoeaHwe Bwug Mepedma Domowe

8800 RRINLLIBSOL @O
]

Wra

WabnoH napaMetpa: bnok obMmeHa ArJikc

[ @y TPaHCNOPTHbIE NPOTOKC
= m CBOp NaHHbIx

LWaGnoH 10
El Moaymb:

- TREHCNOPTER MCTOYH 10:
ModBus knueHT
SNMP KNWEeHT Id | Mma Tun | Pexunm | ATpubyT JocTyn SHaueHwe [:]
. E‘{'OEH;“ BRIMACANTE 7 |PT10205 PT1020 5 Lenoii Boixon Tonbko wTeHwe CBA3bL DB obmeHa|2 |:|
: Op OEHHBIX CK
- 3ByKOBaA KBPTA PT1005 5  PT1005 5 enkii Bbixofn | TONMbKO 4TeHWe  CBA3b DB ofMeHa|4
& = _
[ Norvwecknin ypoBeH
" BeiuMCnnTENL Ha jav 9 |PdTO306_5 PdTO3065 Lenwii Boixon  Tonbko yteHwe  CBA3b DB ofimeHa|6
[El- CHop faHHEX Sieme —
=8 AHECTaCHEBKE 10 |[TE1313 5 | TE1313 5 Lenkiin Brixog  Toneko yreHwe  CEA3b DB obmMena|8 @
i DBMeEH C 5T
 est £ | (4]*]
[#- Diamond nnatw cbo Asbik Nporpamme: | |avalikeCalc JavaScript ]vl
B E_Hﬁnzarexa WabnoHo8: Mporpamma:
= 57
MNpocToi Al Ji- JKCNOPT QaHHBX MOOENK -
. Pyunoi BEog Al PT1607 = 27648.0*BlockCalc.AnastltoZnode PT1607 varf40;
EF A ——— PT1020_5 = 27648.0*BlockCalc.KM102.PT1020_5.var/40;
E EEIOBbIE - PT1005 5 = 27648.0*BlockCalc.KM102 . PT1005_5.warf40;
| ApxXuBLI PdTO306_5 = 27648.0*0.25*BlockCalc KM102.PdT0306_5.var/20;
_. Gj CheunansHbe TE1313 5 = 27648.0%BlockCalc KM102.TE1313_5.var273+50)/250;
. [ NonssoeaTensckme MHT 5T8611_5 = 1000.0%BlockCalc. KM102.5T8611_5.var/2.06;
.. @ ¥npasnenue Moay amI PT0202 5 = 27648.0*BlockCalc.KM102.PT0202_5.var/100;
... Loop - TE1202 5 = 27648.0% BlockCalc. KM102 TE1202 5.var273)/200; @
- TE1203 5 = 2TR4ARB N* RlnckCalc KMIOZ TE1203 S war? 730100
| (]

[f[roman| A

Puc.5. Ilpumep mabiaoHa ¢ rpynmnupoBaHHEM.

Moaynb nogcuctembl “Coop gaHHbIX” <Siemens> 173



(== O CraHuma AFNKC

28 lﬁ Ba3ibl AaHHbBIX

: BE30MN3CHOCTE

. g} TpaHcnopTo

28 r.‘i._f TPEHCNOPTHHE NPOTOKL

=1 CEop OaHHBIX

B Mogynes:

. TpaHCNopTEp UCTOYH

- ModBus KnweHT

- SNMP knwnenT

- BRoYHBEA BRIMMCINTE,

- ¥ COop naHHex cu

- 3BYKOB2R KapTa

- NorveecK i ypoBeHE

t BRIYMCAWTENE Ha javy

=W Chop gaHHBX Sieme
El- AHBCT3CMEBKA

&

- Diamond nnate cho|

[Fh BubnmoTexa wabnoHos:
E [ ] Apxvee
E}- () CneunansHbe

e B Nonb3ceaTenbCcKkne HHT@
. (a]r]

QT Open5SCADA KOHHIYpaTop

©ann PepakTwpoeaHwe Bwg [NepedTtw
88000 =
|I.-"IM;| B

HNomowke

200 28

Mapamerp: ObMeH c 57

% 1) o &

[ NapameTp J Kongurypauns wabnoHa I ATpuGyTR | Apxnaau,n;l]

MoKa3kBaTe TOALKD CMEWEHNS: ||

MNapameTpw
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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
WMma
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" lii Basbl AaHHbIX l NapameTp ] Konpurypauws wadnoHa l ATpuBYTH | ApxnBaumnea ]
% Be30MNacHOCTh
9_ TpﬁHCI'IDprI MNoKa3kBaTh TONBKD CMELWEHWA: IEI
- i TRaHCNopTHEIE NpoTOoKG f
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ModBus ke s PT1020 5: [DEllD.2 ]
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th BAOYHBIA BEIYNCINTE
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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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Q QT OpensCADA KOHIMTYpAaTop -
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[+ BufinuoTeka WwabnoHoB: PdTO306_5: 18763
G [] ApxuBbl TE1313 5: 8272
B 4 CneuwansHsie

-- I!] MNonbe30BEATENBCKWE MHTEPRD

@Y YnpaeneHwe MoOynaMK PTO202 5: 16030
- Loop
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TE1203 5: 8073 @

/DemoStation/sub_DAQ/mod_Siemens/cntr anast/prm_s7sync/%2fval%2fPT1607 [ [reman] y
£

Puc.8. 3nauenus napamerpa.

Moaynem noanep>XKuBaeTcs aapecanus ToJdbko kK 6imokaM naHubiX (b/]) konTpomiepos!
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4. ACHHXPOHHBIN PeKUM 3ANUCH

CranpaptHeiM pexumom 3amucu it SCADA-cucrem, B3aumogeictByromux ¢ PLC, sBusercs
CUHXPOHHBIH, MOCKOJbKY IO3BOJSIET KOHTPOJUPOBATH KOPPEKTHOCTh 3aBEPIICHUS OIEPALUU 3alHCH.
OpnHako B ciaydasx 3allUCH MHOXKECTBA IApaMETPOB Cpa3y M 4YacTO TaKOM MOAXOX HE OIpaBAaH B BULIY
OTIIPaBKM MHOXKECTBAa MEIKHX 3allpOCOB B KOHTpoJuiep, 4to meperpyxkaer PLC u 3aHmMaer OoONbIIOH
UHTEpBaJl BpeMeHu. PemenneM 3Toil mpobiiemMsl SBISIETCS aCHHXPOHHAs 3alIMCh CMEXHbIX 3HAYEHUIN OHUM
6mokom. Takoil pexxuM MoJAEepPKUBACTCS 3TUM MOJYJIEM U MO3BOJISET 3alMCBhIBATH BCE MapaMeTphl Cpasy
CMEXHBIMU O510kamu 110 2400aiT. UTeHue U 3amuch B TAKOM PEKUME TPOU3BOAUTCS CMEXHBIMU OJIOKaMU C
NIEPUOANYHOCTBHIO OIIPOCa KOHTPOJLIEPA.
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Moayau <ModBus> noacucrems “Coop 1aHHbIX”
u nmoacucreMbl « TpaHCHIOPTHBIE TPOTOKOJIBI»

IHapamerp MoayJas 1 Monayasb 2

ID: ModBus ModBus

HUma: ModBus ModBus

Tun: DAQ [Ipotokon

Hcmounux: daq_ModBus.so daq ModBus.so

Bepcus: 1.0.0 0.5.0

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/
Modbus/RTU u Modbus/ASCII npotokomsl. ASCII mpoTOKOIHL.

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.

Moaynu <ModBus> nogcuctemsl “Coop AaHHbIX” 1 NoACUCTEMbI « TPAHCNOPTHBIE NPOTOKOSbI»
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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).

Tabnuna 1: llogMHo:KecTBO KOMaH] NMpoTokoaa ModBus

IMogmMHOXKeECTBO JIlnana3zoH Koa0B
CrannapTHbie 1-21

PesepB s paciumpeHHbIx GyHKuud 2264
[Tonb3o0Barenbckue 65-119

Pe3epB 111 BHYTpEHHUX HYX] 120-255

Monynem cOopa qaHHBIX UcoNb3yIOTCs KoMauabl 0x03 u 0x06 st yteHus u 3anucu peructpos, 0x01
u 0x05 nnst urenus u 3anucu 6utoB, 0x02 1 0x04 115 9TeHHs perucTpa u OMTa BX0/1a COOTBETCTBEHHO.

Moayns nporokosna oOpabarbiBaeT 3anpockl komanaamMu 0x03 u 0x06 1 yTeHUs U 3aIUCU PETUCTPOB,
0x01 u 0x05 nsns ureHus U 3anUcH 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.

Taian  Penaktwpoeadwne  Bun  MNowmows QSTStarter
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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
npeaycMatpuBaetcs Bkiaaka «Jlanaesie» (puc.3). Brimanka «JlaHHbIe» COAEPKUT TAOIUIly MapaMeTpOB H
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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JlJis yka3aHHBIX B Ka4eCTBE CBS3€H MapaMeTpOB MOXKHO YCTAHOBHUTH CBSI3U TOJIBKO JUIS BHIKIIFOUYCHHOTO
y3J1a MPOTOKOJIA BO BKIaAke «CBsizm» (puc.4).

| QT OpenSCADA KoH(hUrypaTop
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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) mapaMmeTpamu:

« CocrosiHHE y311a, @ UMEHHO: CTaTyc, «Brimrouen» u umst BJ1, comepikarieir KOH(UTYpaIHio.

-  Wnentuduxatop, UMs 1 OMKCaHUE y3IIa.

+ CocrosiHue, B KOTOPOE MEPEBOAUTH Y3€II IpH 3arpy3ke: « Brimroueny.

« Anpec y3na cetnt ModBus ot 1 10 247.

+ Bxopsmuii TpaHCHOPT, K CETH KOTOPOTO OTHOCHUTCS y3el. BeiOupaercs 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.

« TpancmopT, B KOTOpBI MEpEeHANpPaBIsATh 3alpoc, M3 TMEPEYHs HUCXOISAIIUX TPAHCIOPTOB
noacucTeMsl « TpaHCTIOPTHI».

+ IIpoTokoin B KOTOPOM IepeHanpaBiIsTh 3aIpoc.

+  Anpec y3ma cetu ModBus, ot 1 10 247, B KOTOpYIO TIepEeHANIPABIIICTCS 3aMpoC.
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Puc.5. Bknanka «Y3em» cTpaHullbl KOH(GUTYpaluy y3ia npoTokoia B pexxume «11lnro3 y3may.

Pesxkum y3na nporokoiia «1lliaro3 ceTm»

Pexxum ucnonb3yercst uisi mpoOpoca 3ampocoB CEeTH MEIMKOM B Apyryio ceTb ModBus u3 cetn ModBus
JUIs KOTOpPOW CKOH(UIypHpOBaH JaHHBIM y3en mpoTokosna. OOmas KoH(Urypauus y3ia NpOTOKOJa
OCYILIECTBIISIETCS BO BKJIAJKE «Y3em» (puc.6) napaMeTpamu:

+ CocrosHue y311a, a UMEHHO: cTaTyc, « Bkimouen» u ums BJ1, cogepaxaieil KoHpUrypamuio.

«  Wpentuduxarop, UMs U ONMCaHKE y3IIa.

+ CocrosiHuE, B KOTOPOE NEPEBOANTH y3€Il IIpH 3arpy3ke: « Bxmrouen».

«  Bxopmsmuii TpaHCHOPT ceTH, U3 KOTOPOH MpoOpachkIBalOTCS 3anpockl. BeiOupaercs u3 nepedHs
BXOJHBIX TpaHCIOpTOB nojicucteMbl « Tpancropteny OpenSCADA.

 Bapuant npotokona ModBus, 3anpockl B KOTOpOM J10JbKeH 0OpalaThiBaTh y3en U3 cnucka: Bee,
RTU, ASCII, TCP/IP.

+  Bribop pexuma, B JTaHHOM citydae 3TOT pexxuM «L1Imo3 ceTuy.

« TpaHcropT ceTu, B KOTOPYIO NEpPEHANPaBIATh 3alpoC, U3 MEpPEeUHsl MCXOISALIMX TPaHCIOPTOB
nojcucteMsl « TpaHCIOPTHI».

+ IIporokoi B KOTOPOM IEpPEHANPABIIATH 3AIPOC.
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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.§.

|l-'1Mﬂ

= 'ﬂ' Jemo cTaHuAa
i Ba3bl faHHbIx
'/, BesonacHocTh
} TpaHenopTEIl
w TpaHCNoPTHEIE NPOTOKD/EI
£l |+| CBop panHslx
=l Modyns:
LLInto3 MCTOMHWED B gaH
= ModBus
=] testTCP
test
testRTU
DCOM knueHT
SHMP knueHT
BNoYHEN BEIMMCIMTENE
ﬂ CBop paHHbIx KT
IBYKOESA KapTa
Nonqeck il ypoBeHs
BbIMMENWMTENL Ha javar
Cop paHHbIx Siemens
Diamond nnatel cBopa |
Bubnuomera watnoros:
| ApXWBBI
@4 CreupancHoie
| MonesoeaTenscrme MHTEpR
&y YnpaeneHue Mogynam9
Loop
Loop S5L
PL¥E

E-3-858508-88

EH-E-E

H-B-B

a
Daiin  PepakTupoBanwe  Bug  Momows  QTStarter

8800CURx L4l 2800 @@

KoHmponnep: testTCP

KoHTponnep MapameTpbl

~CocToAHKWE

Cratyc, 3anyweH. Bpema cbopa saHHbIx 3.318 mc. Npourrano 15(0) pervcTpos, 18(0)
ouToB. 3anucado 0 perucTpos, 0 ouTos. OWKHOOK coeauHeHHA D, sanpoca 0.

BrnioueH: [+

JanyuweH: [

B[l KoHTpoNNepa: ["." | - l

— KoHdmrypagma
IC: testTCP

Hmsa:

OnvcaHue:

Beniouate: ||

3anycrate: | |

Pesep s MpoB aHWE: [manmueHo |vl

MpepnoYTEHHE MENONHEHME; [«:Bhlcm{mf& YPOEEHE= |v]

TaBnyua napamMeTpos: [ModBusPrm_testTCP

Mepurop, chopa gaHHBX (C).
YpoBeHs NpHopHUTETa 3agadn cBopa paHHBI: _E
Modbus npoTokon: | TCRAP -

Appec TRAHCNOPTE: [Sackets.testModBus | v]

OBbeaMHATE RaMIEHTEl AaHHBEIX: |E|

Bpema o¥uaaHWA COBRMHEHKA [MC]

Jroman]

Puc.8. Bxiagka koHpUrypauuu KOHTpoIIepa.

C nomo1ib10 3TOM BKJIAJAKH MOYXHO YCTaHOBUTH!
« CocrosiHue KOHTpoJulepa, a UMeHHO: Craryc, «Bxmrodeny», 3anymen» u umsa b/l, conepxamiei

KOH(HUTypaImio.

«  Wnentudukatop, UMs 1 ONHCaHUE KOHTPOJLIEPA.
+ CocTtosiHHE, B KOTOPOE MEPEBOUTH KOHTPOJUIEP MpH 3arpy3ke: «Bkinrouen» u «3amymnien».
+  PexxuM ropu3oHTaNbHOrO pe3epBUPOBAHUS U MPEANOUYTEHNE UCIIOTHEHHSI JaHHOTO KOHTPOJUIEpa.
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+  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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Moayab moacucreMsl “Coop gaHubix” <DCON>

Mooyn:  DCON

HUwma: DCON kinueHt
Tun: DAQ
Hcemoynuk: dag DCON.so
Bepcusa: 0.2.0

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.
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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[

Moaynb nogcuctembl “Coop gaHHbIX” <DCON> 193



«  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 KoH(IUIypaTop <)

Qafin  PepaktmpoeaHwe Bua  Momolwbs

A 8000 = =)

40200 @9

|HW Mapamemp: modul
- @ Demo station
(%5 533kl AaHHBIX e
E:JB Ee30nacHoCTs Maparetp TPWOYTEI Apxneanns
i TpaHcnopTel -
o TpaHCNopTHLIE NPOTOK oMb - modul
= |:| CHop AaHHbIX BN [modul
- Modyne N OnucaHne:
TpaHCNOPTER MCTOYHWKOE A3
ModBus kNMMeHT
= DCON client
cont
=-test
Lomodul .
H Ownbka: 2-
SNMP KnenT 2:0npoc oCTaHOBNEH.
BENoYHEIA BEIMKCANTENE module_err: OfF
H CHop AaHHBIX CUCTEMEI DIo: OFf
3ByWOBaA KapTa i
Mormueck il ypoBeHb DI1: Off
BblumcnuTent Ha java nogob DIZ: OFf
ChHop gaHHEX Siemens .
Diamond nnatel chopa 4aHH DI3: off
Eudnuomera WadnoHos. D14 Off
[ ] Apanesl ;
{4 CneunankeHele LIS i
Igl Monb3oBaTenkokie MHTepdeiic DI&: Off
@ ¥YnpaeneHue Mogynanm DI7: Off
Loop
Dlg. Off
DS Off
DI0: Off
DI11: Off
DI2: Off
DI13: Off
DI14: Off
DIs: Off

Ffeman
—

Puc.3. Briagka atpu0yToB mapamerpa.

3. Tabumua coBMeCTUMOCTH MOAYJIel BBOAA-BbIBOAA PA3JIMYHBIX

Npou3BOAUTE e

NoeNe

u/n Moayas ICP DAS ADAM RealLab

1 I-7051 1-7051, I-7053* ADAM-4051*, ADAM-4053* NL-16DI*, NL-16HV*

2 [-7045  1-7045, 1-7043* NL-16DO*
3 [-7063  1-7063

1-7017, 1-7018*, I-7019*, ADAM-4017*, ADAM-4018%*, % %
4 1-7017 17005 ADAM-4019* NL-8TI*, NL-8AI
5 1-7024  1-7024 ADAM-4024* NL-4AO*

* — He TIPOBEPECHO.
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Moayab noacucreMsl “COop 1aHHBIX”
<DAQGate>

Mooynv: DAQGate

Hwma: 1111103 UICTOYHUKOB JTAHHBIX
Tun: DAQ

Ucemounux: daq DAQGate.so

Bepcus: 0.7.0

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

Mogaynb nogcuctembl “Coop gaHHbIX” <DAQGate> 197



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: [leM0 CTAHLUA [_]

E

©ain  PepakTvposanve  Bug  Momows  QTStarter

8B 000 "R 1L 200 BD
Mnaa
|E| G Hemo cTaHupma

"'E Baskl faHHbIX Wm
'-_J}ﬁ, BesonacHocTL
_? TpaHcnopTel —CocToAHKe B
w0 TpaHcmopTHBIE MpoToKONLI
= J CHOP AaHHBIX

KoHmponnep: test

CTatyc. 3amywend. Coop ¢ 2 KaHanoe. Momyyexo 0.21 MB.

El- Modyas: BrnioueH: [
LLnos MCTOMHWESE paH i
MocdBus JanyueH ||

DCON knMeHT B[l KoHTponnepa: [*.* | ']

SMMP knueHT
BRouHBIA BEIMMCIMTENE — KoHdmrypaupa
R CHop paHHBIx CHCT D: test
[=}- 3ByKOBaA kKapTa
=} test Mmsa:
test1
test OnvcaHWe:
Nom4ecklin Ypo s eHb
BbiMMcMTENE Ha javar
Chop paHHeIx Siemens
Diamond nnaTel cbopa |
Butnuomera waltnodos:
| ApxWBbI
J CreumansHele Brniouate: [
I?l Monb3oEaTeNbCHWE MHTERL Janyckate: [ |
@Y ¥YNpasneHWs Moy nAMA
&) Loop PesepBrpos aHWe: [EhIKHDHEHQ |v]
8 Loop S5L MpegnodTeHUE MCNONHEHWA: [dE!hlcm{Mi& VPO BEHE> |v]
h Eljgook Tabnuua NnapameTpoE: [SoundCard_test ]
YVoTpoACTED KapTeL [N"u"idia nForeed: MWidia nForced (hw:0,0) | v]
YacToTa BbIGOpHM SHAYEHMA Kap T (ML) [SUUU | v]
E'—| [I'I] THN 3HEHEHWA B bIGOPHK: z
| 1 -~
#|fomar]

Puc.1. 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

Q0 = = he 02O e

|HMH

Mapamemp: test

0n-8-&-5-5

o-&-&-&

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: 1.4.0

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

AOCTUTACTCA MTapalJICIIbHOC O6C.TIY)KI/IB3.HI/IC KJIMCHTOB.

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.

‘MMH

= @ Demo station
= basbl paHHbIX
&, besonacHocTb
= 4 TpaHcnopTsl
SSL
= ¢ CokeTbl
£ BxodHol mpaHcnof
iSelf
WEB_1
WEB_2
- BeixodHoil mpaHcric
WEB test
TrCntrathena
TrCntrloop
TrCntrplx8
WVCAStatalex
TrCntr1
. TpaHcnopTHbIE NPOTOK
| CHop paHHbIx
| Apxuesl
s CneuwaneHble
[ MonbsoBaTensCckue MH
& Ynpaenenwe Mogynam
® Loop
& Loop SSL
PLX8

&--E-H-E-E

[A] ] (]

dann Pepaktupoeanwe Bug [lomows

B 5000 ==X e

s
[

TpaHcnopT

&=
=2

€ 22

BxodHoil mpaHcnopm: Self

—CocToAHKe

BeinonHaeTcA: [+

Cratyc: 3anyweH. CoeanHeHniA 1, oTkpbiTo 1. Tpadmk
BxogAwmin 582 kb, ncxogawmin 1831 kb.

Bl TpaHcnopTa: [*

5 M

—KoHdourypauma

ID: Self

s [Self

OnncaHue:

Agpec: | TCP::10005:1

danyckatb: (|

TpaHcnopTHeld NpoTokon: | SelfSystem |«

Bowa ovepenn: (1112
MakcumMym KIMeHToB:
BxoaHoi Bydep (kbanT):

g

Puc.1. JInamor koHpUTYpaIiuu BXOASIIETO COKETa.

C MMOMOIIBIO 3TOTO AHUAJIOTa MOKHO YCTAaHOBUTL:

« CocTosiHHE TpaHCIOPTA,

KOH(UTypanuio.

a HMCHHO:

«Cratycy,

«3amymen»

«  Wpentuduxarop, UMs ¥ ONMCAHUE TPAHCTIOPTA.
« Anpec tparcnopta. @opmat aapeca onucaH B TaOJIUIIE HIDKE.
+  Br10op TpaHCTIOPTHOTO MPOTOKOIA.

u umsa bBJI,

coepKalen
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+ CocrosiHHE, B KOTOPOE MEPEBOINUTH KOHTPOJUIEP TPH 3arpy3Ke: «3amynieHy.
- JliuHa odYepeaM COKETOB, MAaKCHMaJIbHOE KOJUYECTBO OOCTYKMBAEMBIX KIMEHTOB U pPa3Mep
BXOJHOTO Oydepa.

OcoGenHoctu GOPMUPOBAHUS aTPECOB BXOSAIIUX COKETOB MIPUBEICHBI B TAOJIUIIE HUKE:

Tun
COKeTa Anpec
TCP:[aopec]:[nopm] : [pescum] Tre:

+ anpec — Azpec, Ha KOTOPOM OTKPBIBaeTCs COKeT. JlomkeH OBITh OHUM U3 apECOB
xocra. Ecnu HHuero He ykas3aHo, TO COKET OyJIeT AOCTYIeH Ha BceX uHTepdericax
xocTa. [lomyckaroTcs Kak CUMBOJIbHOE, Tak U [P mpencraBienue aapeca.

TCP « mopT — CeTeBoi OPT, HA KOTOPOM OTKPBIBAaETCsl COKEeT. BO3MOXkKHO yka3zaHue

CHUMBOJIBHOTO HIMEHH MOpTa (B COOTBETCTBUHU C /etc/services).
+  PEXUM — pexxuM paboThl Bxosuiero cokera (0 — pa3pbiBaTh COeIMHEHHUE MOCIIE ceaHca
npuéM-oTBeT; 1 — HE pa3phIBaTh).
[Ipumep: <TCP::10001:1> — TCP-cokeT noctymneH Ha Bcex nHTepdeicax, OTKPHIT Ha TIOPTY
10001 u coenuHeHus He pa3pbIBaAET.
UDP:[aopec]:[nopm] Tre:
+ azapec — toxe yto B TCP;
UDP « nopt — Toxe uto B TCP.
[Tpumep: <UDP:localhost:10001> — UDP-coket noctymneH Tonbpko Ha uHTepdeiice “localhost”
1 OTKpHIT Ha niopTy 10001.
UNIX: [ums] : [pexcum] Tae:
« ums — ums ¢daiina UNIX cokera;
UNIX « pexuM — toxe 4yto B TCP.
[pumep: <UNIX:/tmp/oscada: 1> — UNIX-coket moctynen uepe3 ¢aitr /tmp/oscada u
COETMHEHHSI HE pa3pbIBaeT.
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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 “Tpancnoprbl” <SSL>

Mooyn:  SSL

Hwma: SSL

Tun: Tpancmopt
Hcemounuk: tr_ SSL.so

Bepcus: 0.8.1

Aemop: Poman CaBouenko

[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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CHUMBOJIbHOE, Tak U [P npencrasienue aapeca.

+ 1nopt — CeTeBoil mopT, HA KOTOPOM OTKpbIBaeTcst SSL. Bo3aM0OKHO ykazaHHe CUMBOJIBHOTO

MMEHH MopTa (B COOTBETCTBHH C /etc/services).

+ pexum — SSL-pexxum u Bepcust (SSLv2, SSLv3, SSLv23, TLSv1). [To ymonmuanuto u npu

omuoOKe uctoiab3yercs SSLv23
+  Br106op TpaHCOpPTHOTO MPOTOKOIA.
+ CocrosiHHe, B KOTOPOE NMEPEBOAUTH KOHTPOJUIEP MPH 3arpy3Ke: «3amyieH».
+  Ceptudukarsl, npuBaTHBIN K104 SSL 1 maposas npuBaTHOTO Kitoua SSL.

+  MakcuManabHOE KOJTHYECTBO 0OCITYKUBAEMbIX KIIMEHTOB M pa3Mep BXOAHOTO Oydepa.

2. Ucxoasiime TPAHCIOPTHI

CKOHQUrypUpOBaHHBIM ¥ 3amyLIEHHbIM HCXOIAIIMN TpaHCHOPT OTKpbiBaeT SSL coenuHeHue c
yYKa3aHHbIM cepBepoM. llpu paspbiBe cOeAUHEHHs, UCXOASIIMN TPAHCHOPT OTKIIOYAETCS.

BO300HOBJICHHSI CO€IMHEHHUS TPAHCIIOPT HYXKHO OISThH 3aIyCTUTh.

Hns

['maBHas BKIIaJKa CTpaHUIBI KOH(pUTYypaun ucxosmiero SSL-tpancnopra n3odpaxéna Ha puc.2.

|L"Im|

= Q Demo station
"'.ﬁ Basbl LaHHbIX
'-:ﬂ;b BeaonacHoCTh
= E TpaHcnopThl
Bl g S5L
BrogHoi TpaHciopT:
= BoixogHoi ToascmopT:
5] CokeTsl
MocnefoeaTenbHbll MHTER
a2 TPaHCNOPTHEIE NPOTOKONbI
| Cfop nanHbix
| Apxuebl
4 CneuwanbHeie
[H| Nonbaoeatenbcknes MHTEp!
6‘ ¥npaeneHue MOLY TAMI
Loop
=) | oop SSL
=) PLX8

E-E-E-E-E

E-E-E

@aian  PenakTupoeadne  Bun  MNoMmows QTStarer

88000 =rxX 14200 @2

BrixogHou paHcnopt:TrCntrloopSSL

TpaHcnopt 3anpoc

— COCTORHWE

Cratyc: Sanywen. Tpaduk BxonauLni 8.048 k6, ncxonauw,ni 0,09082 k5.

Brinonuaerca: [+

B, TpaHcnopTa: [ .. | - l

— KoHgoary pauwa
ID: TrCntrioopSSL

Mms: [TantrmpSSL

Cnucadue:

Anpec: [ localhost: 10045

Sanyckarte: [ |

CepTUda MKaTEl W NPWEATHBIA KNKY:

----- BEGIM CERTIFICATE-----

MIE3D CCARSgAwIBAGIJAIT PG KEX2SXKIMADS CSg5 SIb3DQEBBQ UAMIG kKMOswCO
VOOG Bw VO TEXMBUG ATUECBMORG Slc Hdve G V0o m32s 25xG DAWBg NVEBACTDOI
b2REZX.IBaW5szazEYMEYGE ATUEChMPRG SkeHUv ZHplenppbn MR EwDwY DWVOQZILEw
SVIBIEx URDEQMA4G ATLEAx MHUZNpZWSZT EMCES G505 SIbAaDQEJARY U mStx:
Q5 RpeWFvemouZHAUCWEwWHhc MM Dgx MDEOMTQy MildWhoe NMD kx MDEOM TSy Ml &
pDELMAKG A1LUEBhMCWVUEx FzAVBg NVBAG TD KR uZ¥By b3BkdH vdnMrid FInggYDVJE

[ |

Mapons NPWEATHOrD Kak4a: | =" ]

[Jfroman]
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Puc.2. I'nmaBHas BKiIaaKa CTpaHHIBl KOHPUTYpauu ucxosmiero SSL-rpancnopra.

C noMmouip1o 3TOro AUaIora MOKHO YCTAaHOBUTH!

« CocrosiHue TpaHcriopta, a uMeHHO: «Craryc», «Gamymen» W wumsa b/l comepxamei

KOH(UTyparuio.

- HWnentuduxaTtop, UMs 1 onMcaHue TPAHCIOPTA.

« Anpec tparcnopta B hopmate "[agpec]:[mopt]:[pexum]" rae:
« azapec — Anpec, ¢ KOTOPHIM BBIIOJHAETCS coeluHeHUE. JloMmycKaroTcs KaKk CUMBOJIBHOE
tak u [P npencraBienue agpeca.
- mopT — CereBoil MOPT, C KOTOPBIM BBINOJIHAETCS COEAMHEHHE. BO3MOXHO yka3aHMe
CUMBOJIPHOTO UMEHH IOpTa (B COOTBETCTBUH C /etc/services).
« pexuM — SSL-pexxum u Bepeust (SSLv2, SSLv3, SSLv23, TLSv1). [To ymonuanuto u npu
omuoOke ucnoibzyercs SSLv23

 CoctosiHHE, B KOTOPOE NEPEBOJUTH KOHTPOJUIEP MPH 3arpy3Kke: «3armyiien».

« Cepruduxatsl, npuBatHblii ko4 SSL 1 maposs npuBaTHOro kiroda SSL.

3. CepTuuKaThl U KJIKYH

Jlis monHOIeHHOM paboThl MOIYJs HEOOXOAMMbI cepTU(UKaThl M IMpHUBAaTHbIE KiIouu. B ciydae c
BxojsammM SSL-tpaHcniopToM (cepBepom) oHU oOs3arenbHbl. B ciydae ¢ ucxomsamum SSL-TpaHcriopTom
OHHU MOTYT M HE YCTaHABIMBATbCS XOTS UX MCIIOJIb30BaHUE JKEIATEIbHO.

[Ipocreiitelt koHpUrypanuen cepTUHUKaTa SBISETCS CAMOIOINHCHON cepTU(UKAT M NPUBATHBIN
Ki1ro4. Hike onmcana mpoueaypa ux co31aHus ¢ TOMOIIBIO YTHIUTHI openssl:

TeHepaluys CEKPEeTHOTO KJIoua
openssl genrsa -out ./key.pem -des3 -rand /var/log/messages 2048
TeHepalyrsa CaMOMNOANMCAHHOTO CepTudmKaTa

openssl req -x509 -new -key ./key.pem -out ./selfcert.pem -days 365

Uy 2 AN

Hanee comepxxumoe (aiinoB selfcert.pem u key.pem komupyercss B TEKCTOBOE Ioyie cepTU(HUKaTa U
Kiato4a. [Tapoas NpUBaTHOrO KIltOYa yCTaHABJIMBAETCS B COOTBETCTBYIOILEM TI0JIE.
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Moayab noacucreMbl “Tpancnoprsl” <Serial>
Mooynw:  Serial

HUwma: [TocnenoBarenbHbIN HHTEPDEiic

Tun: Tpancropt

Hcemounux: tr_Serial.so
Bepcua:  0.5.0
Aemop: Poman CaBoueHko

[Ipenocrapisier mocnenoBatenbHbId nHTEPdEic. cnonp3yercs ais oOMeHa JaHHBIMUA
yepe3 nocienosarenbHble uHTEpdeiicel Tuna RS232, RS485, GSM u npyroe.

Jluyensus: GPL

Onucanue:

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.
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1. Bxoasinue TpaHCHOPTHI

CKOHQUTypUpOBaHHBIM W 3aMyIIEHHBIH BXOAAIIMM TPAaHCHIOPT OTKPBIBAET MOPT MOCIEIOBATEIHLHOTO
uHTepdelica Uil OXHUAAHUSA 3amnpocoB KiIMeHToB. Kaxnplii Bxopsmuid uHTepdeiic 00s3aTebHO
CBA3BIBACTCS C OJHHUM H3 JOCTYIHBIX TPAHCIOPTHBIX MPOTOKOJIOB, K KOTOPOMY IEPENAIOTCS BXOMAILIUE
COOOLICHHUS.

Juainor koHpuUrypaiuu BXOAsIIEro nocieaoBareabHoro nutepderica nzoopaxen Ha puc. 1.

Daifn  PesakTwpopadne Bun  Momowe QTStarter
I MTRE = ¢ 6 2 0 2 e
% _g q‘ t =g ‘E::g
BxonHou paHcnopT: Test ModBus
=) Demo station
= Gaznl aaHubix TEOMETEE
{fy BezonacHocTs
= 5f TpaHcnoptal — COCTORHMN
g SsL Cratyc: 3anyuyen. Tpaconk exoaauw ki 0.5479 k6, ncxoanauL ki 0.7002 k6. Maxc.
b Coketnl
BPEMA OXNOAHNA chMBona 6.35 mc.
= MocnepopatenbHblid WHTepd
) Bxogrod pascnopr: Brinonuaerca: [+
Test ModBus Bl TpaHcnopTa: [ - [T
BrixogHod TDaHcnopT.
— KoHdary pauwa
@ TPaHCnopTHbIE NpOTOKONbI
= J CHop LaHHbX 1D test
[} Mogye: lma: [Tast ModBus
TpaHcNopTeR MCTOYHWKD
£ ModBus Cnncadne:
testTCP
testRTU ||
DCOM knKedT
SMMP kanenT
BNOYHBIA BBIYAC NATENE Appec: [.-'dav.-‘ﬁySHSE[D:BEE ]
E CBop AaHHbIX ChcTe TpaHCNoOPTHBIA NpCToKDN:
SeyKORAA KapTa
TNIOFWAY EC K WA Y poBEHE Banyckarts: (v
Beiyncnurens Ha javan BpeMeHHblg MHTEpBankI: [ 8:293 ]
CHop AaHHBIX Skemeans
[roman}

Puc.1. [Inamor koHpUTrypauu BXosIIero Mocaea0BaTeIbHOro nHTepdeiica.

C moMo1Ib10 3TOr0 JUajIora MOKHO YCTaHOBUTH!

« Cocrosaue TpaHcnopta, a uMmMeHHO: «Crtaryc», «Bemonnsercs» u ums bBJl, conmepxkateit

KOH(UTYpaIHIO.

«  Wpentuduxarop, UMs U ONMCAHKUE TPAHCIIOPTA.

« Anpec untepdetica B popmare ctpoku: '[dev]:[spd]:[format]’. T ne:
-+ dev— aapec mocnenoBaTenbHOro ycrpoiictra (/dev/ttyS0);
+ Spd — CKOpOCTh TIOCIIEIOBATEIHLHOTO ycTpoiicTBa u3 psna: 300, 600, 1200, 2400, 4800,
9600, 19200, 38400, 57600, 115200, 230400, 460800, 500000, 576000 uau 921600;
+ format — dopMaT aCHHXPOHHBIX NaHHBIX '<pazMmep><uérHocTh><cTor>' (8N1, 7El,
502).

+  BpI0op TpaHCTIOPTHOT'O POTOKOJIA.

+ CocrosiHHE, B KOTOPOE MEPEBOANTH KOHTPOIUIEP TPH 3arpy3Ke: «3amynieH».

+ Bpemennsbie unrepBainsl uaTepdeiica B popmare ctpoku: '[symbol]:[frm]'. I'ne:

« symbol — BpeMsi CHMBOJIa B MWUIMCEKyHAax. Mcmomp3yercss Iuist KOHTpois (akra
OKOHYaHHus (ppeiima;
- frm — MakcumanbHOE BpeMms (peiiMa B MIWUIMCEKyHAaxX. Mcmomb3yercs Ui

OorpaHUYCHHE MAaKCUMAJIBHOTO pa3Mepa IMakeTa 3ampoca (pperima).
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2. Ucxoasiimme TPAHCIOPTHI

CKOHpUTypUpOBaHHBIM U 3alyHICHHBIM HCXOASIIMI TPaHCHIOPT OTKPHIBACT MOPT MOCIIEAOBATENHLHOIO
uHTepdeiica A OTIPABKU 3alIPOCOB YEPE3 HETO.

['maBHas BK/IaJKa CTpaHMIbI KOHQUTYpALMU UCXOJIAIIETO MOCIe10BaTeNbHOT0 HHTEpdeiica n3o0paxxéna

Ha puc.2.
©aian  Penaktipoeadne Bwa  MNomowe QTStarter
! ik =
88000 ==X 1L B0 2
] BeixogHoW TpaHcnop T:Exlar
E) Damo station
“ Bazbl Lannbix m
([l BeaonacHocTs
= 5 TpaWcnoptel — COCTORHWE
@ SsL Cratyc: 3anyured. TpadHK BEXoaA WKl 5264 KO, HcxoaAuLHi 4.051 k6. Makc.
@ Coketbl BpEMA OXHIOAHNA cHEMBORa 9.717 mc.
=} MNocnegoeaTenbHblf MHTepd)
5 Broguod parcropr Beinonuaetca: [
Test ModBus Bl TpaHcnopTa: [*.* |v]
= Ea.r.;;,:::ﬁfrpaucnopr_ e p————
a TpaHcnopTHEIE NPOTOKONE ID: extar
= J CO0p A aHHbIx Mma: [Exlar
= Megyns:
TpaHCNopTap WS TOYH KD Cnucadme:
= ModBus
testTCP e
testRTU
DCON knneHT
SNMP £awent Anpec: | (devittyS0: 19200 BE2 |
ENCYHBIA BEBIMWC NMTEND QanyckaTh: E‘
a CHop AaHHBIX CCTE
SmykoBas kapra BpeMmeHHble MHTepean:l: [586:8:293 ]
Noruyeck il ¥ poBeHb
Bbldmc nuTens Ha ava no@
o] Lz ] (1]
o

Puc.2. 'nmaBHas BKIaaKa CTpaHUIIBI KOHPUTYPAIIUU UCXOIAIIETO MTOCIEI0BATeILHOTO HHTEpdeiica.

C moMoIIbI0 3TOr0 JUAIora MOKHO YCTaHOBUTH!
CocrossHue TpaHcnopta, a wumeHHO: «Cratyc», «3amymen» u wuMms bJl, comepkameit
KOH(UTYpaLHIO.

WnenTuduxartop, UMs 1 ONMCaHUE TPAHCIIOPTA.
Anpec untepdetiica B hopmate ctpoku: '[dev]:[spd]:[format]’. T ne:
+ dev— aapec mocnenoBaTenbHOro ycrpoiictsa (/dev/ttyS0);

+ Spd — CKOpPOCTh TIOCIIEIOBATENHHOTO ycTpoiicTBa u3 psaa: 300, 600, 1200, 2400, 4800,
9600, 19200, 38400, 57600, 115200, 230400, 460800, 500000, 576000 nmu 921600;
.+ format — dopMaT aCHHXPOHHBIX NaHHBIX '<pazMmep><u€rHocTh><cTor>' (8N1, 7El,

502).
CocTtosiHue, B KOTOPOE NEPEBOAUTH KOHTPOJUIEP MPH 3arpy3Ke: «3aIyiieH».

Bpemennsie natepBaisl uatepdeiica B popmare ctpoku: {conn]:[symbol]:[frm]'. I ne:
+ conn — BpeMs OKUJAHUsI COSAMHEHHUS T.€. OTBETA OT YAAIEHHOTO YCTPOHCTBRA.
« symbol — BpeMsi CHMBOJIa B MWUIMCEKyHAax. Mcmomp3yercst Iuist KOHTpois (akra

OKOHYaHUs pperima;
- frm — MakcuMmalbHOEe BpeMms (peiiMa B MHUIMCEKYHJaX.
OTpaHUYCHUE MAKCUMAJIBHOTO pa3Mepa naketa otera ((pperima).

Hcnonezyercs st
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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 “IIporokosbr”
<SelfSystem>

Mooynw:  SelfSystem
Hwma: Coo6ctennsrii mpotokod cucteMbl OpenSCADA

Tun: [TpoTokon

HUcmounux: prot_SelfSystem.so
Bepcus: 0.9.0
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
{ TpaHcnopToi Onuuu moayna
£l o TpaHCcnopTHbIE NPOTOKOMGI Bpems *UaHM ceccun (MuH): [5{;, le]
HTTP-peannaauma ) =
‘CoficTBEHHbIA NPOTOKON CUCTEMBI YpoBeHb komnpecchu:
|| CBop paHHbIX HWKHAA rpaHiLEa KOMIPEecoum: [8{] |$]
[ ApxuBbl

9 CneuwanbHble
| Nonb3oeatensckue nHTepgeics
& YnpaeneHue ModynamMu

[I‘ |nnn | [I|I]

B R

L)

Ffoman)

Puc.1. ®opma 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 “CnenuajabHbie”
<FLibComplex1>

Mooynw:  FLibComplex1
Hwms: bubnuoteka pynkmuit coBmectumoct co SCADA Complex]1.

Tun: CoenuanabHbie

Hcmounux: spec_FLibComplex1.so

Bepcus: 1.0.3

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 cucrteme Complex] B Buae anroOJ0KOB, JUIsl CO3/IaHWS 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.*>. I'ne "*' unpenruduxarop pyHkuuu B 6MOINOTEKE.

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(320uT)), mytém 3amepa OOIIEro BpEeMEHH HCIOJHEHUS (PYHKIUH, 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: YcTaHOBKaA IIpU3HAKa CUTHAJIU3allud, B CJIY4a€ BbIXOJAd 3HAYCHUA HepeMeHHOfI 3a
YKa3aHHYIO TPaHUILY.
Dopmyna:
out = if(val>max || val<min) true;
else false;

2. Ycaosue '<' (cond_It) <239>

Onucanue: Onepanus BETBICHHS, B COOTBETCTBUU C YCIOBHEM “<".
Dopmyna:
out = if(inl<(in2 1*in2 2%in2 3*in2 4)) in3 1*in3 2*in3 3*in3 4;
else in4 1*in4 2*in4 3*in4d 4;

3. YcaosBue ' (cond_gt) <240>

Onucanue: Onepaiysi BETBJICHUS, B COOTBETCTBUU C yCIOBUEM “>".
Dopmyna:
out = 1if(inl>(in2 1*in2 2*in2 3*in2 4)) in3 1*in3 2*in3 3*in3 4;
else ind4 1*in4 2*in4 3*in4d 4;
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4. Iloanoe ycaosue (cond_full) <513>

OnucaHue: IlonHasa IMPOBCPKa yCJIOBUs, BKIIHOYAA: 6OJ'ILIJ_IG, 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: BpluucieHnue pacxo/a rasa.
Dopmyna:
f = K1* ((K3+K4*x)"K2);

9. Utepartop (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=(inl 1*inl 2*inl 3*inl 4*inl 5*inl 6)/(in2 1*in2 2*in2 3*in2 4);
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*ind4 2*ind4 3*ind4 4*ind4 5));

13. IIN ] peryasTop (pid) <745>

Onucanue: I1ponoplnoHanbHO-UHTET pATbHO-AU D PepeHnaNbHBINA PETYISATOP.

Ilapamempuwi:
ID ITapamerp Tun Pexum
var  IlepemeHHas Bemecrsen. Bxon
sp 3aganue BemtectBen. Bxon
max ‘Makc. mKaJibl BemectBen. Bxon
min  MuH. IKaibl BemectBen. Bxon
out  Brixox (%) Bemecten. Boszppar
auto |ABTOMAT Bool Bxon
casc Kackan Bool Bxon
Kp Kp Bemecrsen. Bxon
Ti Tu (mc) enbrit Bxon
Td T (mc) Lemnprit Bxon
Tf Tunptp (MC) [enbiit Bxon

Hup Bepxwnss rpanuna Boixona (%) BemectBen. Bxog

Hdwn Hwxnss rpanuna Beixona (%) BemectBen. Bxop

Zi HeuysctButensHOCTh (%) Bemecten. Bxon
K1  Koag. Bxona 1 BewmectBen. Bxog
inl Bxon 1 BemtectBen. Bxon
K2 Koad. Bxoma 2 BemectBen. Bxoxn
in2  Bxox2 BemectBen. Bxon
K3  Koad. Bxona 3 BemectBen. Bxon
in3 Bxon 3 BemectBen. Bxon
K4 Koad. Bxona 4 BemectBen. Bxon
ind Bxox4 Bemecteen. Bxon
cycle Ilukm obcuéra (Mmc) emnprit Bxon
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14. Ctenenn (pow) <564>
Onucanue: Bo3BeieHNE B CTETIEHb.
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));

15. Bo10op (select) <156>

Onucanue: Bo100p OJTHOTO W3 YETHIPEX BAPUAHTOB.

Dopmyna:
out = if( 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. IIpocToii cymmarop (sum) <404>
Onucanue: ITpocTo€ CyYMMUPOBAaHHUE C YMHOKEHUEM.
Dopmyna:
out = inl 1*inl 2+4in2 1*in2 2+4in3 1*in3 2+in4 1*in4 2+
in5 1*in5 2+4in6 1*in6 2+in7 1*in7 2+in8 1*in8 2;
17. Cymma c¢ nesienuneM (sum_div) <518>
Onucanue: CyMMHpPOBAHHE C JICJIEHUEM TPYIIIbI 3HAUEHUH.
Dopmyna:
out = inl 1*inl 2*(inl 3+inl 4/inl 5) + in2 1*in2 2*(in2 3+in2 4/in2 5)+
in4 1*in4 2*(in4 3+in4 4/in4 5) + in5 1*in5 2*(in5 3+in5 4/in5 5);
18. Cymma ¢ ymHoOxeHHeM (sum_mult) <483>
Onucanue: CyMMUpPOBaHUE C YMHOKEHHEM TPYIIIbI 3HAYEHUMN.
Dopmyna:

out = inl 1*inl 2*(inl 3*inl 4+inl 5) + in2 1*in2 2*(in2 3*in2 4+in2 5) +
in4 1*in4 2*(in4 3*in4 4+in4 5) + in5 1*in5 2*(in5 3*in5 4+inb5 5);
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Moayab noacucreMmsl “CnenuajabHbie”
<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.

Tabmuua 1: @yHKUUU OMOJIHMOTEKH CTAHAAPTHBIX MATeMATHYECKUX (PYHKIUHA

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

Mopaynb nogcuctembl “CneumansHbole” <FLibMath> 224



Moayab noacucreMmsl “CnenuajabHbie”
<FLibSYS>

Mooynw:  FLibSYS
Hwms: bubnuoreka ¢pynkumii cucremuoro API.

Tun: CroenuanabHbie

Hcmounux: spec_FLibSYS.so

Bepcus: 0.8.1

Aemop: Poman CaBoueHkO

[Ipenocrasnsger 6udbanorexy cucremMHoro API cpezbl mosnb30BaTenbCKOro
pOrpaMMHUPOBAHUSI.

Jluyensua: GPL

Onucanue:

Cnenuansubiii Moayns FLibSYS npenoctasnsier B cucremy OpenSCADA crathueckyto OUOIHMOTEKY
¢bynkuuit s padoter ¢ cucremoit OpenSCADA, Ha ypoBHe e€ cuctemHoro APL. Otu ¢yHkum moryr
WCTIOJB30BAaThCSI B Cpelie  MOJIb30BaTEbCKOro mporpamMmmupoBanus cucteMbl OpenSCADA s
OpraHM3ali HEOPIAUHAPHBIX aJITOPUTMOB B3aUMOAECHCTBHUS.

Hnsa  agpecanmnm K QyHKIMSAM ~ 9TOM  OMOMMOTEKM  HEOOXOAUMO  HWCIOJIB30BaTh  IYTh:
<Special. FLibSYS.*>. I'ne "*' unentugukatop GyHKIUN B OUOIHOTEKE.

Huxe npuBeneHo omnucanue kKaxaod QpyHkuuu Oubnuotexu. s Kakaod (yHKUMM NPOU3BOAMIIACH
OIICHKa BPEMEHHU HCMONHEHUs. M3MepeHne Mpou3BOIUIOCH Ha CUCTEME CO CIEAYIOUIUMU MapaMeTpaMu:
Athlon 64 3000+ (ALTLinux 4.0(320uT)) myTtém 3amepa OOIIEro BpEMEHHM HCHOJIHEHUS (DYHKIMH TIPH
BbI3oBe e¢ 1000 pa3. Beibopka mpou3BOAMJIACH 1O HAUMEHBIIEMY 3HAYEHUIO M3 TSTH BBIYHCICHUH C
OKpPYIJICHHEM JI0 MEHBIIEro IeJoro. Bpems 3akirodaeTcss B YIJIOBBIE CKOOKM W HM3MepsieTcs B
MUKPOCEKYHaX.

1. OdmecucreMubie GQyHKIUN

1.1. BbI30B KOHCO/IbHBIX KOMAH/I M YTHJIMT OnepauuoHHoii cuctemsl (sysCall)

Onucanue: OcCyIecTBISIET BbI30BBI KOHCOJNBHBIX KoMaHA OC. @DyHKUUS OTKpBIBAET IHUPOKUE
BO3MOXXHOCTH TMoJib3oBarento OpenSCADA nyTém BbI30Ba JIIOOBIX CHCTEMHBIX MpOTrpamM, YTUIUT U
CKPUNTOB, a TAK)KE IOJyYCHHUS IOCPEICTBOM HUX JOCTYIAa K OTPOMHOMY OOBEMY CHCTEMHBIX IaHHBIX.
Hanpumep xomanza “Is -1” BepHET AeTanu3upoBaHHOE COAepKUMOe paboueil TUpeKTOpuH.

Ilapamempuwi:

ID Hwmsa Tun  Pexum Ilo ymoiyanuio

rez PesynpraT Crpoxa Boszspar

com Komanma Ctpoka Bxon

Mogynb nogcuctemol “CneumansHbole” <FLibSYS> 225



2. ®yHKIMH 1J19 PadoThl C ACTPOHOMUYECKUM BPpeMeHeM

2.1. Ctpoka Bpemenu (tmFStr) <3047>

Onucanue: IlpeoOpa3yer aOcoiOTHOE BpeMsi B CTPOKy HyXHoro ¢opmara. 3amuck ¢opmara
cootBercTByeT POSIX-pynkiuu stritime.

Ilapamempuoi:
ID ITapametp Tun  Pexum Ilo ymoinuanuro
val Crpoxka momHo# gatel Ctpoka Bosspar
sec  CekyHIbI Hensiii Bxon 0
form dopmar Crpoka Bxox  %Y-%m-%d %H:%M:%S

2.2. ITosnas nara (tmDate) <973>

Onucanue: Bo3Bpalaer NOJHYK AaTy B CEKyHJaX, MHHYyTax, yacax M T.J, UCXOJsd M3 aOCOIIOTHOIO
BPEMEHHU B ceKyH1ax oT anoxu 1.1.1970.

Ilapamempuwi:
ID ITapamerp Tun  Pexum Ilo ymoryanuro
fullsec Ilonnbie cekynasl  Llensiit Bxog 0
sec CexyHbI Hemsrii Berxox 0
min  MuHYTHI Hensrii Berxox 0
hour Yacwr Hensiii Beixox 0
mday JleHp mecsna Henprit Beixog 0
month Mecsix Henwiii Beixon |0
year T'on Henwiit Beixox |0
wday |JleHs Hemenu Hensrit Berxog 0
yday JleHs B romy Hemprit Beixox 0
isdst Erar?éhght Saving Hemprit Beixox 0

2.3. AGcomoTHoe BpeMms (tmTime) <220>

Onucanue: Bo3Bpamaet abcomoTHOE BpeMsi B ceKyHaax OT smoxu 1.1.1970 m MuKpocekyHmax, eciu
<usec> yCTaHOBJICH B HEOTPUIIATEIIbHOE 3HAUYCHHUE.

Ilapamempuwi:
ID IIapamerp Tun  Pexum Ilo ymoryanuio
sec  CekyHabl Hensiit Bosspar 0
usec Muxkpocekynnasl Llensiii Boixom -1
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2.4. KonBepranusi BpeMeHH U3 CHMBOJIbHOI'O MPeICTABJICHHH BO BpeMsl B CEKYHIaX, OT
anoxu 1.1.1970 (tmStrPTime) <2600>

Onucanue: Bo3BpaiiaeT Bpems B cekyHaax ot 3moxu 1.1.1970, ucxoas u3 CTpoKOBOM 3alKiCy BPEMEHH,
B COOTBETCTBUM C YyKa3aHHBIM ImabmoHoMm. Hampumep, mabmony "%Y-%m-%d %H:%M:%S"
cooTBeTcTBYeT BpeMsa «2006—08-08 11:21:55». Omnwucanue Qopmara mabiioHa MOXKHO TMOJIYYUTh U3
nokymenrtanuu Ha POSIX-¢pyHkuuto “strptime”.

Ilapamempuwi:
ID ITapamerp Tun Pexum Ilo ymoiyanuro
sec  CexkyHIbl Hensiit Bosspar 0
str  CTpoka JgaTel Crpoka Bxopg
form ®opmar 3anucu natel Ctpoka Bxon %Y-%m-%d %H:%M:%S

3. ®DyHKIUU padoThI ¢ COOOIIEHUAMHM

3.1. I'enepanusi coodmennsi (messPut)
Onucanue: ®opMupoBaHUE CUCTEMHOTO COOOIICHHMS.

Ilapamempuwi:

ID IIapamerp Tun Pexxum Ilo ymosuanuio

cat Kareropus coobmenust Ctpoka Bxon

lev  Yposenb coobmenus | Llensrit Bxon

mess Tekct cooOrienus Crpoka Bxon

4. ®yHKUMH 1JI9 Pad0ThI C APXUBAMHU U aPXUBATOPaAMM
MOJICUCTEMbI KAPXHUBBD)

4.1. OTkpoiTHe apxuBa 3Hayenmii (varhOpen)

Onucanue: BBITONHAET OTKPBITUE apXUBa 3HAYEHUH HCXOIS W3 YKA3aHHOTO MyTU (IIyTh OOBEKTHOMN
MOJICIIN) K apXUBY 3HAYCHHS WU aTpuOyTy mapamerpa nojacucteMbl “DAQ”, KOTOpBIN CBSI3aH C apXUBOM.
OyHKIUS BO3BpAIlaeT HACHTH(PHUKATOP OTKPBITOrO apxuBa 3HaueHHs(Oydepa apxuBa 3HaueHuil). Ecnu
YKa3aHHBIN apXUB HEJIOCTYIIEH, TO, B KAUE€CTBE pe3yibTaTa, OyJeT BO3BpAILEHO 3HaueHue “-17.

Ilapamempuoi:
ID IIapamertp Tun Pexum Ilo ymonyanuro
id Nnentudukatop apxuBa Ienwrit Bosepar

[IyTh K apxuBY 3HaYEHUI UK aTpUOYTY Mapamerpa

name
noacuctemsl “DAQ”

Ctpoka Bxopg
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4.2. Coznanue 0ydepa apxupa 3nayenuii (varhBufOpen)

Onucanue: BpinonHser co3ganue Oydepa apxuBa 3HAUEHMHM [UId BBINOJIHEHHS [POMEXYTOYHBIX
omepauuii Haa KaapamMu JAHHBIX. DYHKIMS BO3BpaIlaeT HMAECHTH(UKATOP OTKPHITOTO apxuBa
3HaueHus(Oydepa apxuBa 3HaueHuit). Ecnu Oydep, ¢ ykazaHHBIMU TapaMeTpaMu, CO37aTh HEBO3MOXKHO,
TO, B KQUeCTBE pe3yJbTara, Oy/eT BO3BpalleHo 3HaYeHue “-1”.

Ilapamempuwi:

ID IIapamerp Tun Pe:xum  Ilo ymosryanuio

id Hnpentudukarop apxusa (Oydepa apxuBa 3HAUCHU) Lemnprit Bosspar

p ij 3HaueHnit apxuBa (0-Boolean, 1-Integer, 4-Real, 5- e Bxox 1
String)

sz  MakcuManbHbIi pasmep Oydepa [enbrit Bxon 100

per Ilepuomumunocts Oydepa (B MUKPOCEKYHIaX) [emprit Bxon 1000000

hgrd Pexum «KecTkas ceTka BpeMeHM» Jlornueckuit Bxon 0

hres Pexum «BLIcoxozo paspelieHus BpeMeHU Tormaeckuii Bxox 0
(MHKpOCEKYH/IbI)

4.3. 3akpbiTHE apXuBa 3HAYEHMIT MM 0CBOOOKAeHNe Oydepa apxuBa 3HAYEHMI
(varhClose)

Onucanue: BBITIONHSAET 3aKpBITHE paHEE OTKPHITOTO apXMBa 3HAYCHUN WM co3laHHOro Oydepa apxuBa
3HAYEHUIL.

Ilapamempuoi:

‘ID IMapamertp Tun  Pexum Ilo ymonryanuio ‘
‘id Wnentuduxartop apxusa (Oydepa apxusa 3nauenui) Llensiii Bosspar ‘

4.4. Hauano apxuBa 3HaueHuii uim 0ydepa apxusa 3Hauenmii (varhBeg)

Onucanue: Bo3Bpaiiaer METKy BpPEMEHHU IE€PBOTrO 3HAYCHMs apXHWBa 3HaueHUM mim Oydepa apxuBa
3HAYCHUM.

Ilapamempuwi:
ID ITapamerp Tun Pexum Ilo ymoryanuro
id Nnentuduxarop apxuBa (Oydepa apxupa 3HaueHuil) [lensiii Bxon
sek CexyHbl IEpBOro 3HaYeHus, ot snoxu 1.1.1970 Hensrit |Beixon,
usek  MuKpoceKkyHIbl IEPBOTO 3HAYCHUS Henbrii Boixox
archtor ApxuBaTop, I apXHUBOB 3HAYCHUI Crpoka Bxon
addr  Anxpec apxuBa uinu aTpuOyTa napaMmerpa Crpoka Bxon

4.5. Konen apxuBa 3HavyeHuii uiu 0ydepa apxusa 3Hauenuii (varhEnd)

Onucanue: Bo3Bpaiaer METKy BPEMEHHU NOCJIETHEro 3HAYCHHUs apXuBa 3HaueHUi uian Oydepa apxupa
3HAYCHUM.

Ilapamempuwi:
ID IMapamerp Tun Pexxum Ilo ymosruanuio
id Nnentuduxarop apxuBa (Oydepa apxupa 3HaueHuil) [lensiii Bxon
sek CexyHnibl ocneqHero 3Hauenus, ot 3noxu 1.1.1970 Ilensiit Beixop
usek  MukpoceKkyHIbI TOCIEAHETO 3HAUCHUS Henbrii Boixox
archtor ApxuBarop, /I apXUBOB 3HAYCHUI Crpoka Bxopg
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‘ID ITapamerp Tun Pexum Ilo ymoryanuro ‘
‘addr Anpec apxuBa wiu arpu0yTa napamerpa Crpoka Bxon ‘

4.6. KonupoBanue 0;10ka 1aHHbIX Mexay 0ydepamu (varhCopyBuf)

Onucanue: BBITIONHACT KOMUPOBaHHE OJOKa AaHHBIX MEXIy OydepaMu apXWBOB W/WIM BPEMCHHBIMHU
Oydepamm.

Ilapamempuwi:
ID IMapameTp Tun Pexxum Ilo ymosruanuio
sid Wnentudukarop Oydepa ncrouHnka Henwiit Bxox
did Wnentudukarop Oydepa npuéManKa Henwiit Bxox
begSek Cekynnpl Hauana O10ka 3HaueHuH, ot smoxu 1.1.1970 Llensrit Bxon
begUSek MukpocekyHibl Hauana 010Ka 3HAUYCHUI Hensiit Bxop
endSek  Cekynapl koHIa 610Ka 3HaueHuH, ot moxu 1.1.1970 Ilensiit Bxon
endUSek MuxkpocekyH bl KOHITA 0JI0Ka 3HAYCHHIA Hensrit Bxox
archtor  ApxuBartop, /Ui apXUBOB 3HAYCHHIA Crpoka Bxon

4.7. IlosyyeHue 1eJI0ro 3Ha4eHus u3 apxusa uwim o0ydepa apxusa 3nauyenmii (varhGetl)

Onucanue: BoszBpamaer Ie0€ 3HAYCHHE, COOTBETCTBYIOIIEE YKAa3aHHOMY BpPEMEHM, W3 apXuBa
3HauYeHUI nin Oydepa apxuBa 3HaAUYCHUH.

Ilapamempuoi:
ID IMapamerp Tun Pexum Ilo ymonuanuro
val Bo3sspaiaemoe 3HaueHue esnbrit Bosspar
id Wnentudukarop apxusa (Oydepa apxusa 3HaueHnid) Llemsrii Bxon
sek CexyHnbl 3HaueHus, OT 31moxu 1.1.1970 emprit Breixon
usek  MukpocekyHabl 3HAYCHHS esnbria Brixon
up_ord [lpursruBanue 3HaUeHUS K BEpXy Jlornueckuii Bxon 0
archtor ApxuBartop, /Il apXUBOB 3HAYCHUI Crpoxka Bxon
addr  Anpec apxuBa wiu aTpudyTa napameTpa Crpoxka Bxon

4.8. ITosryyeHue BenecTBEeHHOr0 3HAYECHHS U3 apXuBa win Oydepa apxuBa 3HaYeHU N
(varhGetR)

Onucanue: Bo3BpalaeT BENIECTBEHHOE 3HAYCHNE, COOTBETCTBYIOIIEE YKa3aHHOMY BPEMEHH, U3 apXuBa
3HauYeHUI nin Oydepa apxuBa 3HaAUYCHUH.

Ilapamempuwi:
ID ITapamerp Tun Pexum Ilo ymoyanuro
val Bo3sspaiaemoe 3HaueHue Bemecteennsiit Bosspar
id Wnentuduxarop apxusa (Oydepa apxupa 3HaueHuit) Llensiii Bxon
sek CexyHbl 3HaueHus, OT 31moxu 1.1.1970 Hemprit Breixon
usek  MukpocekyHIbI 3HAUCHUS [enbrii Brixon
up_ord [lpursaruBanue 3HaUeHUS K BEpXy Jlornueckuii Bxon 0
archtor ApxuBartop, A5 apXUBOB 3HAUCHUH Crpoka Bxon
addr  Anpec apxuBa wiu aTpudyTa napameTpa Crpoxka Bxon
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4.9. ITosryyeHue JOrM4ecKOro 3Ha4eHus U3 apxuBa WM o0ydepa apxuBa 3Ha4YeHMI
(varhGetB)

Onucanue: Bo3Bpaiaer JOrn4eckoe 3HA4Y€HHE, COOTBETCTBYIOIIEE yYKa3aHHOMY BpPEMEHH, U3 apXuBa
3HayeHui i Oydepa apxruBa 3HAUCHUI.

Ilapamempuwi:
ID ITapamerp Tun Pexum Ilo ymoinyanuro
val Bo3sspamaemoe 3HaueHue Jlornueckuit Bosspar
id Wnentuduxatop apxusa (0ydepa apxusa 3nauennii) Llensiii Bxon
sek CexyHbl 3HaueHus, oT 3noxu 1.1.1970 Lenbrit Brixon
usek  MuKpoceKkyHIbl 3HAYCHHS esnbrit Brixon
up_ord IlpuraruBanue 3Ha4eHUS K BEPXY Jlornuecknit Bxon 0
archtor ApxuBaTop, 1715 apXHBOB 3HAUYCHUI Crpoka Bxon
addr  Anpec apxuBa wiu aTpuOyTa mapaMmerpa Crpoka Bxon

4.10. ITosyueHne CTPOKOBOI0 3HAYEHHUsI U3 ApXUBA WM Oydepa apxuBa 3HAYEHH I
(varhGetS)

Onucanue: Bo3Bpamaer CTpOKOBOE 3HAUCHHE, COOTBETCTBYIOIEE yKa3aHHOMY BpPEMEHH, U3 apXuBa
3HayeHui wim Oydepa apxruBa 3HAUCHUI.

Ilapamempuoi:
ID IMapameTp Tun Pesxxum  Ilo ymosruanuio
val Bo3sspaiaemoe 3HaueHue CrpokoBbiii  Bo3sspar
id Wnentudukarop apxusa (Oydepa apxusa 3HaueHnid) Llemsrii Bxon
sek CexyHbl 3HaueHus, oT 3noxu 1.1.1970 Lenbrit Brixon
usek  MukpocekyHabl 3HAYCHHS esnbria Brixon
up_ord IlpuraruBanue 3Ha4eHUS K BEPXY Jlornuecknit Bxon 0
archtor ApxuBartop, /Il apXUBOB 3HAYCHHI Crtpoxka Bxon
addr  Anpec apxuBa wiu aTpuOyTa mapaMmerpa Crpoka Bxon

4.11. 3anuck nesnoro 3HaveHus B apxus uwim 0ydep apxusa 3uavyenuii (varhSetl)

Onucanue: 3anmuchIBacT IeJ0€ 3HAYCHHWE, ¢ yKa3aHHBIM BpPEMEHEM, B apXWB 3HA4YCHWU wiau Oydep
apXuBa 3HAYECHUU.

Ilapamempuwi:
ID Ilapamerp Tun  Pexum Ilo ymonruanuio
id  Wpentuduxarop apxua (0ydepa apxusa 3nauenuii) Lensiii Bxon
val VYcranaBnamBaeMoe 3Hau€HUE Hensrii Bxox
sek Cexynapl 3HaUeHUs, OT 3moxu 1.1.1970 Lensrii Berxon
usek MuKpoceKkyHIbl 3HAYCHHS Lensiii Beixon
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4.12. 3anuch BeleCTBEHHOT0 3HAYEHNSI B apXUB WM Oydep apXxuBa 3HAYEHU I

(varhSetR)

Onucanue: 3anuchIBacT BCIICCTBEHHOT'O 3HAYCHUE, C YKa3aHHbBIM BPEMCHCM, B apXHB 3HAYCHUH WU

Oydep apxuBa 3HaYCHUH.

Ilapamempuwi:
ID IIapamerp Tun Pexum Ilo ymonruanuro
id  Wpentudukarop apxusa (Oydepa apxua 3nauenuii) Llensrit Bxon
val |YcramasimBaeMoe 3HaUEHUE BemectBennrii Bxon
sek | Cekynapl 3Ha4eHus, ot snoxu 1.1.1970 Henwrit Breixon
usek MuKpoCeKyHIbl 3HAYCHHUS Henbrii Brixog

4.13. 3anuch J1OruYecKoro 3HaueHusi B apxus uiu 0ydep apxupa 3Hauenmii (varhSetB)

Onucanue: 3ancbIBaeT JIOTUYECKOE 3HAYCHHE, C YKa3aHHBIM BpEMEHEM, B apXUB 3HaUe€HUN wiu Oydep

apxuBa 3HA4YCHMH.

Ilapamempuoi:
ID IIapamerp Tun Pexum Ilo ymonryanuro
id  Wpentudukarop apxusa (Oydepa apxua 3nauenuii) Llensrit Bxon
val |YcranasimBaeMoe 3HaUEHUE Jlornueckui Bxong
sek  Cexkynapl 3HaUeHHs, OT 3moxu 1.1.1970 Henwrit Breixon
usek MuKpoceKyHIbl 3HAYCHHUS enbrid Brixon

4.14. 3anuch CTPOKOBOIo 3HA4eHHsI B apXuB WM Oydep apxusa 3HaueHnii (varhSetS)

Onucanue: 3anMCBhIBAaCT CTPOKOBOE 3HAYCHHE, C YKa3aHHBIM BPEMEHEM, B apXHB 3HAUCHUU Win Oydep

apxuBa 3HA4YCHMH.

Ilapamempuwi:
ID TIlapamerp Tun Pexum Ilo ymonryanuro
id  HWpentudukarop apxusa (Oydepa apxua 3nauenuii) Llensrit Bxon
val |YcramasimmBaeMoe 3HaUEHUE CrpokoBeiii Bxon
sek Cexkynapl 3HaUeHHUsI, OT 3moxu 1.1.1970 Lenwrit Brixon
usek MuKpoceKyHIbl 3HAYCHHS Lesnbrid Brixon

5. ®yHKIUHU PadoThI C CTPOKAMHU

5.1. IToxyuyeHue pazmepa cTpoku (strSize) <114>

Onucanue: Vicnons3yercs JUisl IOJIy4E€HUS pa3Mepa.

Ilapamempuwi:

ID ITapamertp

Tun

Pexum

ITo ymosyanunio

rez Pesynbrar

Llenprit

Bosspar

str Ctpoka

Crpoxka

Bxon
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5.2. ITonyyeHue yacTu cTpoku (strSubstr) <413>

Onucanue: I/ICHOJ'IB?»yeTCfI AJI IIOJTY4YE€HUS 9YaCTU CTPOKH.

Ilapamempuwi:
ID IMapamerp Tun Pexxum Ilo ymosruanuio
rez Pesynprar Crpoka Bosspar
st Ctpoka Crpoka Bxon
pos Ilo3umms Ienwiit |Bxon 0
n |KommuectBo Llensiii Bxop -1

5.3. BcraBka ogHoii cTpoku B apyrymo (strinsert) <1200>

Onucanue: Vicnons3yercs JUisl BCTABKU OJJHOW CTPOKHU B JPYTYIO.

Ilapamempuoi:
ID ITapamerp Tun Pexum Ilo ymosuanuio
stt Ctpoka Crpoka Beixon
pos Ilosunus Henwrit | Bxox |0
ins BcraBnsemas ctpoka Ctpoka Bxopg

5.4. 3ameHna yactu cTpoku aApyroii (strReplace) <531>

Onucanue: Victions3yeTcs 1Jisl 3aMEHbI YaCTH CPOKHU JPYTrOd CTPOKOH.

Ilapamempuwi:
ID ITapamerp Tun  Pexum Ilo ymonuanuro
str  Ctpoka Ctpoka Beixon
pos Tlosunus Hensrit Bxox |0
n  KomuuectBo Hensrit Bxog -1
repl 3amenstomas crpoka Ctpoka Bxop

5.5. Pa36op cTpoku no pa3aesurtesio (strParse) <537>

Onucanue: Vicionb3yetcs B pa300pe CTPOKU MO Pa3AEIUTENIO.

Ilapamempuoi:
ID Ilapamerp Tun Pexxum  Ilo ymosruanuio
rez Pesymbrar  Ctpoka Bo3sspar
stt  Ctpoka Crpoka Bxoxg
lev ' YpoBenb Lensiii Bxon
sep Pasznenurens Crtpoka Bxon "
off Cmemenune llensnii Bwixon

5.6. Pa36op nyTtu (strParsePath) <300>

Onucanue: Vicnonb3yercs B pa3dope MyTH Ha 3JIEMEHTHI.

Ilapamempuoi:

ID

IMapameTp

Tun

Pexum

ITo ymosyanuio

(74

PesynbTar

Crpoka

Bosspar

path

[TyTh

Crpoxka

Bxon

lev

YpoBeHb

Lenbrii

Bxox
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‘ID IHapamerp Tun Pexum Ilo ymoiyanuro ‘

‘off Cwmemenue llenwiii Boixon

5.7. IlyTh B cTpPOKY c¢ pa3aeauresieM (strPath2Sep)
Onucanue: Vicnonb3yeTtcs 1jist mpeoOpa30BaHUs MyTH B CTPOKY C Pa3/ICTUTEIICM.

Ilapamempuoi:

ID ITapamerp Tun Pexum Ilo ymosyanuio

rez Pesynmprar  Ctpoka Bosspar

src Hcrounuk Crpoka Bxox

nn

sep Pasmenutens Crtpoka Bxon

5.8. Koauposanue crpoku B HTML (strEnc2HTML)

Onucanue: Victions3yeTcs Uisl KOOAUPOBAHUS CTPOKH JJISl UCIIOIb30BaHus B ucxognuke HTML.

Ilapamempuwi:

ID ITapamerp Tumn Pexxum  Ilo ymosruanuio

rez Pesynbrar Ctpoka Bosspat

src Ucrounuk Ctpoka Bxon

5.9. IIpeoOpa3oBaHue BellleCTBEHHOI0 B CTPOKY (real2str)

Onucanue: Vicnons3yercs Jisi mpeoOpa3oBaHMsI BEIIECTBEHHOTO B CTPOKY.

Ilapamempuwi:
ID Hmsa Tun Pesxum  Ilo ymosruanuio
rez PesynbraT CTpoOKa Bo3spar
val 3nauenne BemecrBennoe Bxon
prc Tounocts Ilenoe Bxon 4
tp Tun Crpoka Bxon  “f”

5.10. ITpeoOpa3oBanue 1eioro B cTpoky (int2str)

Onucanue: Vcnionb3yeTcs A IpeoOpa3oBaHus 1IEJI0T0 B CTPOKY.

Ilapamempuoi:
ID Hmsa Tun Pexum Ilo ymoiyanuro
rez Pesynbrar Crpoka Bo3zspar
val 3HaueHue lenoe |Bxon
base basza, nogaepxusatorcs: 8, 10, 16 Ilemoe Bxon 10

5.11. ITpeoOpa3oBaHue cTpoKM B BeliecTBeHHOe (str2real)
Onucanue: Vicnonb3yeTtcs njist mpeoOpa3oBaHUs CTPOKU B BEIIECTBEHHOE.

llapamempuoi:

ID Ums Tun Pe:xxum  Ilo ymoruanuro

rez Pesynbrar BemecrBennoe BosBpar

val 3nauenne Ctpoka Bxon
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5.12. IIpeoopa3oBaHue cTpokM B 1eaoe (str2int)
Onucanue: I/ICHOJ'IB?»yeTCH JJIs1 Hp606p330BaHI/I${ CTPOKH B LI€JIOEC.

Ilapamempuwi:

ID HUmsa Tun Pesxxum Ilo ymosruanuio

rez Pesynberar Llenoe Bosspar

val 3nauenne Crtpoka Bxon

6. ®DyHKIUHU padoOThI ¢ BEeIeCTBEHHBIM

6.1. Pa3znenenue float na ciaosa (floatSplitWord) <56>

Onucanue: Paznenenue float (4 6aifToB) Ha cioBa (2 OaiiTa).

Ilapamempuoi:
ID ITapamerp Tun Pexum Ilo ymonryanuio
val 3nauenne |BemecrBennoe Bxon
wl Cnoso 1 Henwrit Brixon
w2 Cnoso 2 Ienwrit Brixon

6.2. Oobenunenne float uz cion (floatMergeWord) <70>

Onucanue: O6wenuaenue float (4 6aiiToB) u3 cioB (2 Oaiira).

Ilapamempeoi:
ID ITapamerp Tun Pexum Ilo ymonruanuio
rez PesynbraT BemectBenHoe Boszspar
wl Crnoso 1 Ienwrit Bxon
w2 Cnoso 2 Ienwrit Bxon
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Moayab noacucreMmsl “CnenuajabHbie”
<SystemTests>

Mooynv:  SystemTests
Hwma: Tectol cuctembl OpenSCADA.

Tun: CoennaibHbie

Hcmounuk: spec_SystemTests.so

Bepcus: 1.3.6

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 sa3bika uHTEepdeiica ynpasiaeHus cucteMmoil. [Ipou3BoAUT 3ampoc 371€MEHTOB s3bIKa MOCPEICTBOM
nosiHoro myTH. [lodHbli myTh K 31eMeHTy s3bika uMeeT Buf </Archive/%2fbd%2fm_ per>. [lonublil myTh
COCTOMT M3 JABYX BIOkeHHbIX myTei. [lepBoiit </d_Archive/> 3710 myTh K y371y nepeBa KOHTpoms. Bropoit </
bd/m_per> 3T0 myTh K KOHKpETHOMY 3jJeMeHTy 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 noacucrembl “Iloab3oBaresibCcKue
uHrepdencnr” <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.

Moaynb nogcuctemsbl “lNonb3oBaTensckme nHtepdencel” <QTStarter> 238



Moayab noacucrembl “Iloab3oBaresibCcKue
unrepPeiicor” <QTClg>

Mooyn:  QTCfg
Unms: Cucremnubiii koHpuryparop (QT)

Tun: [Tonp3oBarenbckre HHTEPHEHCH
HUcemounux: ui_QTCfg.so
Bepcus: 1.8.0

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 — 3amyCTUTh NEPUOAMYECKOE OOHOBICHHE COAEPKMMOIO TEKYILIEH CTpaHHIbI C

HWHTCPBAJIOM OJlHA CCKYyHIA.

Ocmanoeums — OCTAaHOBUTH MEPHOANYECKOE OOHOBIEHHE COAEPKMMOTO TEKYIIEH CTpaHUIBI C

HUHTCPBAJIOM OJIHA CCKYHIA.

Knomku Be130Ba Momyneii rpadudeckux uaTepdericoB Ha oudbmmorexe QT

B JACPEBC HABUT'AIUUN IMOAJACPIKHUBACTCSA KOHTCKCTHOC MCHIO CIICAYIOIICTO COACPIKAHUA:

3aepy3umo u3 b/] — BHINIOIHSET 3arpy3Ky BHIOPAHHOTO OOBEKTA WU BETBU 00BEKTOB U3 b /1.
Coxpanums ¢ 5/] — BBITIONHIET COXpaHEHUE BEIOPAHHOTO 00bEKTa WM BETBU 00HeKTOB B B/I.
Jobasums — n00aBUTH HOBBI OOBEKT B KOHTEHHED.

Yoanume — ynanute BIOpaHHBIA OOBEKT.

Konuposamyv s1emenm — xonmpoBaHUE BRIOPAHHOTO OOBEKTA.

Buipezamwv sn1emenm — BbIpe3aHne BHIOpaHHOTO 00BbeKTa. VICXOAHBIN OOBEKT yHanseTcs mocie

BCTaBKH.

Bcmasumoe sn1emenm — BcTaBKa CKOITMPOBAHHOTO HUJIM BBIPC3aHHOT'O 3JICMCHTA.
Obnosumv 31emeHmbpi ()epeea — BBIIIOJIHSAET OOHOBJICHUS COACPKUMOI0 I€pCBa HABUT'allUH.

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: [¥