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BBeaenune

OpenSCADA mpencrasisier coboit otkpeiTyto SCADA cucremy, MNOCTPOCHHYIO IO TNPHUHIMIIAM
MOJyJIbHOCTH, MHOTromiIargopmenHocty U Macmtadbupyemoctu. SCADA (Supervisory Control And Data
Acquisition) B mepeBoze: «CHCTEMBI JUCTIETIEPCKOTO YIIPABICHUS U cOOpa JaHHBIX) SBIISICTCS TEPMHHOM,
KOTOpbIM wyacTto ymoTpebisercs B cdepe aBTOMAaTU3allMM TEXHOJOTMYecKHX mpoueccoB. Cucrema
OpenSCADA mnpennaznaueHa misi: cOopa, apXMBHPOBAHUS, BU3yalu3allMd WHQPOpPMAIMM, BBIJAYU
YOPaBJIAIOIMX BO3JEHCTBMH, a TaKkKe JPYIMX pPOJCTBEHHBIX ONEpaluil, XapakTepHBIX JUId
nonHo¢pyHkunoHanbHO SCADA cuctemsl.

IMpeanmocbLIku

Ha peiake nporpamm mis ACY-TII (ABTOMaTH3upOBaHHBIC CHCTEMBI YIPABICHHUS TEXHOJIOTHYECKUM
MIPOLIECCOM) CJIOKUJIACh CUTYaIlMsi, KOTr/la OTCYTCTBYIOT He ToJibko cBoOoaHbie SCADA cucrtemsl, HO U
SCADA cucrems! s matdopm oTimuHbIX oT MS Windows+x86. Jla, e AMHUITEI €CTh, HO TTPO HUX MOYTH
HUYETO HE CJIBIIIHO U BBITJIAIAT OHU KpaitHe 01ekiio Ha oHe o0IIei MacChl.

B toxe Bpemst ¢upmsbl, 3anuMaromuecs: BueapenueM ACY-TII, 3auHTepecoBaHbl B MOJIHOM KOHTpOJIE
Hax SCADA cucremoli, BHeApsieMOH Ha OOBEKTaX 3aKa3zuMka. OTa 3aMHTEPECOBAHHOCTb CBs3aHa CO
crenndukoil paboThl ¢ 3aKa3uMKOM. 3aKa3uWK SBISIETCS TOCJIEAHMM 3BE€HOM B LEMOYKE CO3JIaHMS
nporpaMMbl. OT KauecTBa B3auMOJEHCTBUSA 3aka3uMka M pa3pabOTUYMKOB HPSAMO IPONOPLUOHAIBHO
3aBUCHUT YJOBJIETBOPEHHOCTh 3aKa3uMKa, a TAKXKE CKOPOCTh COBEPILIEHCTBOBAHUS NporpamMmsl. BeiTekas u3
BBIIIIECKA3aHHOTO, MPOMOPLHUOHAIBHO 3aBUCUT U UMUK Gupmbl, BHeapstomein ACY-TII. Ilpumenenue
3aKkOH4YEeHHbIX KoMMepueckux SCADA cucteM, Kak IpaBWIO, IPUBOJUT K YXYALIEHUIO UJIHU )K€ IOJIHOMY
OTCYTCTBHIO B3aUMOJEHUCTBUA 3aKa3uuKa ¢ pa3padoTUMKaMU.

PeasibHO CylIecTBYIOT clielylOIMe BapUaHThI PEILIEHHs! CIOXKHUBILEIHCS MPOOIEMBI:
 IlepBbIM BapuaHTOM MOXXET OBITh HAJAKUBAaHUE TECHBIX CBsi3ed ¢ mpousBoauTesiem SCADA
cuCTeM, T.e MHTerpanus (sIBHas WINM HEsABHas) B MOApa3eieHHE MO BHEApPeHHIo. UYTo, B CBOIO
ouepe]ib, PABHOCWIBHO MOJTHON MIIM YaCTUYHOW MTOTEPE CaMOCTOSITEIbHOCTH.
- Bropbeim BapuanToMm siBisieTcs co3fgaHue coocTBeHHON kommepueckoit SCADA cuctembl. OTum
JOCTUraeTcs MOJHBII KOHTPOJb, OJHAKO Ui pa3pabOTKM CHUCTEMBI, HA BBICOKOM YPOBHE, HYKEH
OTPOMHBIM IITAT CHEIHAINUCTOB BHICOKOM KBaiM(pukanuu. YTto, B OOJBLIIMHCTBE CIIydaeB, HE I10
kapmany (upmam BHeapsitonum ACY-TII. Kak pesynaprar — KBanuQuKaus CHEIUATHCTOB
noBosibHO HM3Ka. W maxe ecnu ¢upma pemaercst Ha nofo0HbIi moasur, To SCADA cucrema He
JIOTSATUBAET JI0 YPOBHA CaMOM MOCPEACTBEHHON CTOPOHHEN KOMMEPUYECKONW CUCTEMBI, U OY€Hb YaCTO
UMEeT MECTO HU3KOEe KaueCTBO KOJa M(MJIM) HOCPEACTBEHHAs ()YHKLIIMOHATIBHOCTh CUCTEMBI.
- TperpuMm BapuaHTOM sBISIETCA HcHoJb30BaHuE OTKpbIThIX SCADA cucreM, TO ecTb —
COBMECTHasl pa3paboTKa. OTO TNO3BOJISIET COBMECTHTH IPEUMYIIECTBA BbIIIENEPEUNCIEHHBIX
BAapUaHTOB:
+ noJiHbIA KOHTPOJb Hax SCADA cuctemoi;
« He TpeOyeTcss OrpoOMHOr0 IITaTa BBICOKOKBAJU(HUIMPOBAHHBIX CIEIMATUCTOB JIJIs
Pa3BUTHUS CUCTEMBI, TOCTATOYHO CHEIUATUCTOB JUISl TUCTPUOBIOLIUN CUCTEMBI;
« IPHUBOJUT K IIOBBIIIEHUIO KAauyecTBAa CUCTEMBI, 3a CUET MHOKECTBEHHOW BHEIIHEN
HKCHEPTHU3BI U MUPOTHI MOAIEPKUBAEMBIX TIATPOPM;
* TI03BOJISIET BBIOMpPAThH IUIATGOPMY B 3aBUCHMOCTH OT €€ NMPEUMYILECTB, a HE 110 NMPUYUHE
TOTO, YTO TOJIBKO Ha Hel pabotaer SCADA cucrema;
« HY UM TpoYHME TICHXOJIOTUYECKUE, HKOHOMUYECKHE, MOpaJbHbIE U IOPUIUYECKUE
IIPEUMYILIECTBA OTKPBITBIX CUCTEM.

Jlnst coBMECTHOM peann3aluy TPEThero BapuanTta u 0su1 ocHoBaH nmpoekT OpenSCADA!
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IHesu npoekTa

OCHOBHBIMH LIETISIMH, KOTOPBIE MTPECIETYET MPOEKT, SBISIOTCS:
*  OTKPBITOCTb;
*  HAJICKHOCTH;
« THOKOCTB;
+  MaciTabHpyeMOCTb;
+  MHOTOIIaT(OPMEHHOCTH;
« 0e30macHOCTb;
« (uHAHCOBAs JOCTYITHOCTB;
. TIpefocTaBIeHHE YI00HOTO MHTEpdelica ynpaBIeHHUs;

Hoautuka paspadorku. Jlunensus.

B kadectBe mommTHkM peanmsanuu  gaHHoro mpoekta BeiOpaHbl «OPEN SOURCE» mnpuHIuUnsI
pa3zpabotku I1O. JlaHHas MOJWUTHKA TO3BOJIUT MPHBICYL K pPa3padOTKe, TECTUPOBAHUIO, DPA3BUTHIO,
pacnpoCTpaHEHHIO U HCIOIb30BAHUIO MPOAYKTa 3HAYUTEIbHOE KOJIMYECTBO pa3pabOTUMKOB, SHTY3HACTOB U
OPYTHX  3aWHTEPECOBAHHBIX JIMII TMPU  MUHUMAIbHBIX  (UHAHCOBBIX  3arpartax. IIporpamma
pacripoctpanseTcs Ha ycioBusx autieH3uu GPL v2.

Ob1acTy npUMeHeHn s

Cuctema OpenSCADA npenna3HaueHa a7 BBINOJHEHH Kak oObruHbIX pyHkimid SCADA cucrem, Tak
U /111 UCTIOJIb30BaHUS B CMEKHBIX 00J1acTsIX HHGOPMALIMOHHBIX TEXHOIOTHH.

Cucrema OpenSCADA Mo3keT UCTI0Ib30BaThCSL:
 Ha NPOMBILIUIEHHBIX 00BEKTaX, B KauecTBe NONHO(YHKIIMOHAIBbHOU SCADA cuctemsl;
+ BO BCTPaMBaeMbIX CUCTEMAX, B KaueCTBE cpeibl ucnoiaHeHus (B ToMm uucie u PLC);
« 7S TOCTPOCHUS pA3IMYHBIX MOZENCH (TeXHOJOTHYECKUX, XUMHUYECKUX, (PHU3MUYECKHX,
AIEKTPUYECKUX TPOIECCOB);
+ Ha MEepPCOHAJBHBIX KOMIIBIOTEPAX, CEpBEpax U Kiactepax A coopa, 00pabOTKH, MpeICTaBICHHS
U apXuBalUy UHPOPMAIMH O CUCTEME U €€ OKPYKEHUHU.

B kauectBe 0a30Boil (xocToBoi) omepannoHHON cucteMbl (OC) ans pa3paOOTKU U HCIONb30BAHUS
BbiOpana OC Linux, xoropas siBusiercst crannaptHoir POSIX coBmectumoii OC. Kpome toro, OC Linux
SBIISIETCS] ONITUMAJILHBIM PELICHHEM B BOIIPOCAX:

+  HaAEXKHOCTH,

+ TUOKOCTH/MacIITaOUpPyEeMOCTH;

* JIOCTYIHOCTH;

*  TIONMYJISIPHOCTH M PacIIpOCTPAHEHHOCTH.

ITockonpky cucrema OpenSCADA pa3pabateiBaetcss Ha ctanmaptHoit POSIX OC, mo mpuHImmam
KpoccraTgopMeHHOCTH, TO e€ aganTanus Ha octaabHbie OC HE COCTaBUT IIPOOIIEMBI.

ApxuTeKTypa

CeparieM CUCTEMBI SIBJISIETCS MOIYJIBHOE SIAPO.

B 3aBucuMOCTH OT TOro, Kakue MOAYJIM HOJKIIOYEHBI, CHCTEMa MOXKET BBINOJHATH Kak (YHKIHUU
pPa3IUYHBIX CEpPBEPOB, TaK U (YHKUIUU KIUEHTOB KIIMEHT-CEpBEpHON apXuTeKkTypbl. CoOCTBEHHO,
apXUTEKTypa CHUCTEMBI MO3BOJISIET PEaJIM30BbIBATh PACHpeeNEHHbIE KIUEHT-CEPBEPHbIE CUCTEMBI JIF0OOH
CJI0XKHOCTH.

Jnst nocTuKeHHs BBICOKOTO OBICTPOJICHCTBUS, 3a CUET COKpAIleHHs BpEMEHH KOMMYHUKaLUH,
APXUTEKTypa MO3BOJSET O0BEAUHATH (YHKITUH PACIPEIEIEHHBIX CUCTEM B OJJHOU IIpOrpaMme.

ApxurektypHo, cucrema OpenSCADA cocTouT U3 HOJACUCTEM:
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« Iloocucmema 6e3onachocmu. COHEPKUT CHUCKH TOJB30BATENCd M TPYII IOJb30BATEIICH,
obecrnieurBaeT MPOBEPKY MPaB Ha TOCTYI K AIEMEHTaM CHCTEMBbI H T.].

«  Mooynvnas noocucmema 6a3z oannwvix. ObecieunBaeT TOCTYI K 0a3aM JaHHBIX.

« Mooynvuaa noocucmema mpancnopmos. OOecrniedrBaeT KOMMYHUKAIIMIO C BHELIHEH Cpenoi,
MMOCPEACTBOM PA3TMYHBIX KOMMYHHUKAIIMOHHBIX HHTEP(EHCOB.

« MooynvHas noocucmema KOMMYHUKAYUOHHLIX NPOMOKON06 obmeHa. TecHO cBsi3aHa C
MOJICUCTEMON TPAHCIIOPTOB M O0ECIEUUBACT TOICPKKY Pa3IUYHBIX MPOTOKOJIOB OOMEHa ¢
BHEIIHUMH CHCTEMaMHU.

«  Mooynvnaa noocucmema cobopa oanuvix (DAQ). ObecrnieunBaeT cOOp JaHHBIX OT BHEIIHHX
HMCTOYHUKOB: KOHTPOJUICPOB, MATYMKOB M T.A. Kpome 3TOro, mojacucreMa MOMKET NPEIOCTaBISATh
Cpeiy sl HalTMCaHUs TeHEPAaTOPOB JaHHBIX(MOIEIH, PETYIISTOPHI ... ).

«  Mooynvuaa noocucmema apxugog. COINEPKHUT apXWBHI IBYX THIIOB: apXUBBI COOOIICHUH U
apxuBbl 3HaueHHd. Croco0 apXWBHUPOBaHUS ONPEACISICTCS AITOPUTMOM, KOTOPBIA 3aJI0KEH B
MOJIyJIe apXHUBHUPOBAHHUS.

« Mooynenas  noocucmema  noavzosamenvckux — unmepgeticog.  Conmepkut  QYHKIHH
MOJIb30BATEIHCKUX UHTEP(EICOB.

« Tloocucmema ynpaenenue mooyniamu. Od6ecrieunBaeT KOHTPOIb HAJ MOTYJISIMH.

« Mooynvuas noocucmema cneyuanvHolx @yuxkyutl. ComepXUT (QYHKIIUH HE BOIICIIINE B
OCTaJbHBIC TOJCUCTEMBl. B HACTOANMI MOMEHT K OJTHM (YHKIUSAM OTHOCATCS (YHKIIUU
TECTUPOBAHHUSI.

Hcxons u3 npuHLMIA MOAYIBHOCTH, YKa3aHHBIE BBIIIE MOJIYJIBHBIE MOJACUCTEMBI MOTYT PacCLIMpPSThH
CBOIO (DYHKITMOHAIBHOCTD ITyTEM TOAKITIOYSHHUS MOIYJICH COOTBETCTBYIOIIETO THIIA.

MonynsHoe siapo cucrembl OpenSCADA  BbINONHSAETCS B BUAE CTAaTUYECKOM U COBMECTHO
UCTIONIb3yeMON OMOIMOTEK. JTO MO3BOJISIET BCTPAauBaTh (DYHKIIMU CUCTEMBI B CYIIECTBYIOIINE MPOTPAMMBI,
a TaK)Ke co3/1aBaTh HOBBIE MTPOTPAMMBbI HA OCHOBE MOJYJIbHOTO sijipa cuctembl OpenSCADA.

O,Z[HaKO MOAYJIBHOC AAPO ABJIACTCA CaMOAOCTATOYHBIM U MOXKCT HUCIIOJIB30BATHCA MOCPECACTBOM HpOCTOﬁ
3aIyCKaro e TPOrpaMMBbl.

Monynu cuctembl OpenSCADA xpausitcs B auHamuueckux Oubnmmorekax. Kaxmas nuHamudeckas
OMOIMOTEKAa MOXET COJAEpPKAaTb MHOXKECTBO MOJYyJIeH pa3IuyHoro tuma. HamonHeHune AMHaMHUYECKUX
OubimoTexk MOAyNsIMHU omnpenensercs (YHKIMOHAJIbHOM CBA3HOCTBIO caMHMX Mojnyiei. JlmHamuueckue
OMOIMOTEKN JTOMYCKAIOT TOPSAYYIO 3aMEHY, UTO MO3BOJISET, B Ipoliecce paboThl, MPOU3BOAUTH OOHOBIICHHUE
Moayied. MeTton XpaHeHUs KOAa MOAyJeH B JMHAMHYECKMX OMOIMOTEKaX SIBISETCS OCHOBHBIM JIJIs
cucteMbl OpenSCADA, NOCKONbKY NOJAEPKHUBAETCS MPAKTUYECKH BceMU coBpeMeHHbIMU OC. D10 He
HCKJII0YaeT BO3MOKHOCTH pa3pabOTKU JPYTUX METOOB XpaHEHUS KOJa MOAYJIEH.
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1.1. CepBep SCADA cucremsi:

BusyanbHbIil KOHTPOJIb U YIIPABICHHE MTOCPEICTBOM HHTEP(EHCOB:

«  Ynan€HHbIN cepBep BU3yalu3allid Ha OCHOBE JIBH)KKA BU3yaiu3aluu U ynpasieHus CBY
VCAEngine. Jlokanpublii 3amyck wmoxyis Ul Vision, NOIKIIOYEHBI K  cepBepy
BU3YaJIH3alUH.

« VYnanéunsii WEB untepdeiic. [locpenctsom WEB-Opay3epa, moayns Bu3yaslin3aluu
WebVision u Moyst siipa cpeasl Buzyanusanuu u ynpasieans VCAEngine.

« Ilpocteie ynanéunsie Web-untepdeiicel mons3oBarens. [locpeacteom WEB-Opaysepa u
Ul-monyns WebUser.

Co6op nanubix (DAQ) U3 HCTOYHUKOB:

- Hudopmamun o mnardopme(mporpaMMHoO-anmnapaTHoOil) Ha KOTOpoW paboTaeT cepsep.
[TocpencrBom DAQ-momynst System.

- COop HmaHHBIX M3 HMCTOYHUKOB TojaepxuBaronux mpotokon SNMP (Simple Network
Management Protocol). ITocpenctBom DAQ-moxysst SNMP.

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

- COop HNaHHBIX MPOMBIIUIEHHBIX KOHTpOJIepoB mo mpoTokoidy ModBus. [locpenctBom
DAQ-monyns ModBus.

- COop naHHBIX NPOMBIIUIEHHBIX KOHTposuiepoB 1o mpotokory DCON. IlocpenctBom
DAQ-moaynst DCON.

+  @®opMupoBaHHE MPOU3BOAHBIX CTPYKTYp MapaMETPOB HAa OCHOBE MIA0JIOHOB MapaMeTpoB
Y JAHHBIX JPYTUX UCTOYHUKOB HaHHBIX. [TocpenctBom DAQ-momyns Logiclev.

+ COop nannbix u3 Apyrux cepsepoB U PLC ocHoBanHbix Ha OpenSCADA, BO3MOXXHO 7151
nyomupoBanus. [locpenctsom DAQ-monyns DAQGate.

- COop naHHBIX yepe3 BXOJHbIC KaHaJbl 3BYKOBBIX KOHTposiepoB. [locpeactBom DAQ-
moynst SoundCard.

«  Coop nannabix obopynoanus pupmel ICP DAS. ITocpenctom DAQ-monyns ICP_DAS.

- COop maHHBIX M3 MCTOYHMKOB moznepxkuBatomux mpotokon OPC UA. Ilocpenctsom
DAQ-monyns OPC _UA.

- COop maHHBIX W3 aBTOMATWKM NTULEBOJACTBa (upmbl "Big Dutchman". IlocpenctBom
DAQ-monynsa BEN.

« COop AaHHBIX U3 UCTOUYHUKOB PA3IMYHOTO TUMA, KOTOPbIE MMEIOT YTHIUTHI JUIsl AOCTyHa
K JaHHBIM WIH JOCTYIHBI IIOCPEICTBOM NPOCTBIX CHEIHAIU3UPOBAHHBIX CETEBBIX
IPOTOKOJIOB. OCyIIECTBIAETCS MyTEM HAIMCaHUs MPOLEyphl MOIy4YEHHs JAHHBIX Ha S3bIKE
MoJIb30BaTeNbekoro mnporpammupoBanusi DAQ-moayns JavaLikeCalc, a Taxke Momyins
TpaHcropTHOro npotokoia User Protocol.

Hpe,[[OCTaBJ'ICHI/Ie JAAaHHBIX CUCTEMAaM BCPXHCT'O YPOBHS:

« TlocpenacrBoM uuTEpDHEHCOB:
+ TlocnenoBarenbHoro wuHTep(deiica (RS232, RS485, Modem, ...), ¢ momoIisto
Moyl TpaHcmopTa Serial.
« CokeroB IP-cereit u mpotokosnoB cereBoro ypoBHs TCP, UDP u Unix, ¢
MIOMOILBIO0 MOYJIsI TpaHcmopTa Sockets.
+ besonacuoro cios coketoB (SSL), ¢ momotsio Moaysis Tpancropra SSL.

- ITlocpencTBom MpoOTOKOJIOB:
« CoOctBennbiii nporokon OpenSCADA, ¢ moMmompi MOAYNS TPaHCHOPTHOTO
npotokosa SelfSystem.
 IIporoxonor cemeiictea ModBUS (TCP, RTU u ASCII), ¢ moMoIpo MOAYIs
TpaHcropTHOTO npoTokona ModBUS.
« IIporokxona "OPC UA", ¢ momoupo MOILyas TpaHCHOPTHOro mpotokona OPC
UA.
« IlpocThIX cHenMaJIN3UPOBAaHHBIX IPOTOKOJIOB, pa3pabOTaHBIX IOCPEICTBOM
MOJyJIsl TpaHcopTHOTO npoTokoia User Protocol.

BrimmosiHeHME TTONB30BATEIHCKUX BEIYHUCIIEHHH HA S3BIKAX:

«  SI3pIk O6104HbIX cxeM. [TocpenctBom DAQ-moayins BlockCalc.
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- Ha Java-nogo6Hom si3pike Beicokoro ypoBHs. [locpenctsom DAQ-moxayns JavalikeCalc.

ApXuBUpOBaHHE COOOUICHUH, BEICHHE MPOTOKOJIOB IO Pa3IUYHBIM KAaTETOPHUSAM U YPOBHSIM,

MOoCpEACTBOM MCXaHU3MOB!

« @aiinel B XML-(popmaTe Win MIOCKOIO TEKCTa, C YHAKOBKOW YCTapeBIIMX apXHBOB.
[MocpencTBoM Moysst apxuBupoBanust FSArch.

B Tabmume apxuBnbeix BJI. [TocpenctBom momyns apxuBrupoBanust DBArch.

- B mranax. Ha npyroil cepsep, BO3MOXHO BBIJCICHHBIM CEpBEpP APXUBHUPOBAHUSA,
ocHoBaHHBIX Ha OpenSCADA.

ApXI/IBI/IpOBaHI/IC 3HAYCHUH C06paHHBIX JAAaHHBIX TOCPECACTBOM MCXAHU3MOB!

+  Daiinel ¢ IBOWHON YIAKOBKOMW: MOCIIEIOBATEIFHOM W CTaHAAPTHBIM apXUBATOPOM gZip.
[TocpencTBom Moayns apxuupoBanusi ESArch.
B Tabmuuer apxuBHbIXx B/1. [TocpencTBom Momynst apxuBupoBanusi DBArch.

Koundurypauus u ynpaieHre cepBepoM depes:

- WEB-unrepdetic. [Tocpencrsom WEB-6pay3epa u Ul-monyns WebCfegD nnn WebCfg.

« C ynanéunoit  koHpurypamwonnou crannmu. IlocpenctBom  Ul-momynss  Ha
KOH(UIypallMOHHON  CTaHIMU TCfg wu wunrepdeiica ynpasiaenus OpenSCADA
oTpaxk€HHOTO B poTokoie SelfSystem.

XpaHeHue gaHHbIX cepBepa B b/l Tumnos:

- MySQL. [Tocpencrsom DB-moaymnss MySOQL.

« SQLite. ITocpencteom DB-monyns SQLite.

« PostgresSQL. ITocpenctBom DB-Monysnst PostgreSQL.

- DBF. Ilocpeactom DB-monyns DBE.

- FireBird. [TocpenctBom DB-moxayns FireBird.

« B mmanax. B/ noctynasie Ha 1pyrom cepepe ocHoBaHHOM Ha OpenSCADA.
- B mnanax. LDAP.

1.2. Ctanuusi onepaTopa TeXHOJOTHYE€CKOI0 npouecca, myJbT JUcNeT4epa, NaHelb
MOHUTOPHUHIA M JIP.:

BusyanbHbIil KOHTPOJIb U YIIPABICHHE MTOCPEICTBOM HHTEP(EHCOB:

 JlokaneHbii (ObICTpBIN) HWHTEp(deiic ocHoBaHHBIM Ha OubOmmorexke QT. IlocpencTBom
MOAYNS BHU3yanu3aluu Vision W MOIYJS sApa Cpelnbl BHU3yadu3alldd W YIPaBJICHUS
VCAEngine ¢ BO3MOXHOCTBIO BHU3yaim3anuu u3 ynanéuHoro asuwxka CBY, cepepa
BHU3YaJIH3aIiu.

« VYnanéuusii WEB wunTepdeiic. [locpenctsom WEB-Opaysepa, mMomyns BH3yaln3aiuu
WebVision u Mmoayins sapa cpenbl Buzyanusanuu u ynpasieruss VCAEngine.

« Ilpocteie ynanéunsie Web-unrtepdeiicsl nons3oBarens. [locpenctsom WEB-Opaysepa u
Ul-monynst WebUser.

C6op mannbix (DAQ) U3 HCTOYHUKOB:

« COop mannbix u3 npyrux cepsepoB U PLC ocnoBanubix Ha OpenSCADA, nis npoGpoca
JaHHBIX cepBepoB U AyonupoBanus. [locpenctsom DAQ-monyns DAQGate.

- COop maHHBIX W3 MCTOYHHMKOB MojjepkuBaromux mpotokon SNMP (Simple Network
Management Protocol). ITocpencreom DAQ-moxyns SNMP.

- COop maHHBIX M3 MCTOYHMKOB moznepxkuBatomux mpotokon OPC UA. Ilocpenctsom
DAQ-monyns OPC_UA.

BrlnonHaeHne noiab30BaTeIbCKUX BRIYMCICHUN Ha S3bIKAX:

«  SI3p1k O6109HBIX cxeM. [TocpenctBom DAQ-momynst BlockCalc.
- Ha Java-nogo6Hom si3p1ke BeIcOKOTO ypoBHs. [TocpenctBom DAQ-moxayns JavalikeCalc.

ApXUBHpPOBAaHUE JIOKAIBHBIX COOOIIEHUHN, BEAEHWE NPOTOKOJIOB 10 PA3JIUYHBIM KaTErOpUsM U

YPOBHSIM MTOCPEACTBOM MEXAHHU3MOB:

« @aiinel B XML-(popmaTe WM MIOCKOTO TEKCTa, ¢ YHNAKOBKOW YCTapeBIIMX apXHBOB.
[TocpencrBom Moayins apxuupoBanusi ESArch.
B tabnuuer apxuBsbix bJI. [locpenctBom moayns apxuBupoBanus DBArch.

- B manax. Ha cepBep, BO3MOXHO BBIJICJICHHBIN CEpBEpP apXUBUPOBAHUsI, OCHOBAHHBIX Ha
OpenSCADA.

Kondurypauus u ynpapieHue CTaHIIUeH yepes:
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«  WEB-unrepdeiic. [Tocpencteom WEB-0Opay3epa u Ul-monyns WebCfgD wim WebCfg.

+  QT-unrepdeiic. ITocpencrsom Ul-monyns QTCfg.

« C ynanéunoit  koHpurypamwonnou crannmu. llocpenctBom  Ul-momynst  Ha
KOH(UIypallMOHHON  CTaHIMU TCfg wu wunrepdeiica ynpasiaenus OpenSCADA
oTpaxk€HHOTO B poTokoie SelfSystem.

XpaHeHue JaHHbIX cTaHuuu B BJ[ Thmos:

- MySQL. [Tocpencrsom DB-moaynss MySOQL.

« SQLite. ITocpencteom DB-monyns SQLite.

« PostgresSQL. ITocpenctBom DB-Monysnst PostgreSQL.

- DBF. Ilocpeactsom DB-monyns DBE.

- FireBird. [TocpenctBom DB-moxayns FireBird.

« B mmanax. B/ noctynasie Ha 1pyrom cepepe ocHoBaHHOM Ha OpenSCADA.
- B mnanax. LDAP.

1.3. Cpena ucnosinenusi KourpoJiepos (PLC):

Co6op nanubix (DAQ) U3 HCTOYHUKOB:

« Ilmater cbopa manubix ¢upmbel Diamond Systems. IlocpenctBom DAQ-momymst
DiamondBoards.

HNudopmanuu o mnatdopme(mporpaMmMHO-anmapaTHO) Ha KOTOpoil paboTaer cepmep.
[TocpenctBom DAQ-momynst System.

COop maHHBIX W3 WUCTOYHHUKOB mojjepkuBaronux mporokoad SNMP (Simple Network
Management Protocol). ITocpencrBom DAQ-moxysst SNMP.
« COop nmaHHBIX TMPOMBIIUICHHBIX KOHTpOJUIepoB mo mporokony ModBus. ITocpencrBom
DAQ-monyns ModBus.
- COop naHHBIX MPOMBIIUIEHHBIX KOHTposuiepoB 1o mnpotokory DCON. [locpenctBom
DAQ-monyns DCON.
+  @®opMupoBaHHE MPOU3BOJHBIX CTPYKTYp MapaMETPOB HAa OCHOBE MIA0JOHOB MapaMeTpoB
Y JJAHHBIX JPYTUX UCTOYHUKOB HaHHBIX. [TocpenctBom DAQ-monyns Logiclev.
« COop nannbix u3 Apyrux cepsepoB U PLC ocHoBanubix Ha OpenSCADA, BO3MOXXHO 17151
nyomupoBanus. [locpenctsom DAQ-monyns DAQGate.

COop naHHBIX yepe3 BXOJHbIE KaHalbl 3BYKOBBIX KOHTposiepoB. [locpeactBom DAQ-
moynst SoundCard.

CO6op nannbix obopynosanus pupmsl ICP DAS. TTocpeactsom DAQ-monyns ICP_DAS.
- COop maHHBIX M3 UCTOYHMKOB mnojaepxuBaromux nporokon OPC UA. Ilocpeactsom
DAQ-monyns OPC_UA.
-+ COOop MaHHBIX M3 UCTOYHUKOB PA3IUYHOTO THUIMA, KOTOPhIE UMEIOT YTUIUTHI AJIS TOCTyIa
K JAHHBIM WJIU JIOCTYIIHBI TIOCPEICTBOM TIPOCTHIX CIEIHAIN3UPOBAHHBIX CETEBBIX
MPOTOKONIOB. OCYIIECTBISETCA MYTEM HAIMCAHUS MPOLEAYPHl OTYYCHHs JaHHBIX Ha S3BIKE
MOJIB30BaTEIhCKOTO TporpamMmmupoBanus DAQ-monyns JavalikeCalc, a Takke MOIyst
TpaHcropTHOro npoTokoia User Protocol.

IIpenocraBiieHHEe TaHHBIX CUCTEMAM BEPXHETO YPOBHS:

- TlocpenctBom mHTEp(DEICOB:
 IlocnenoBarensHoro wunrepdeiica (RS232, RS485, Modem, ...), ¢ mOMOIIBIO
MOJyJIsl TpaHcmopTa Serial.
« CoxkeroB IP-cereit u mpotokoinoB cereBoro ypoBHs TCP, UDP u Unix, ¢
MOMOIIBIO MOTyJIsl TpaHcmopTa Sockets.
+ besonacHoro cios cokeroB (SSL), ¢ momoIisto Moy Tpancmoprta SSL.

- IlocpencTBom MpOTOKOJIOB:
« CoOctBennsiii mpotokosl OpenSCADA, ¢ moMOmpI0 MOIYJS TPaHCIOPTHOTO
npotokosia SelfSystem.
« Ilporokonos cemeiictea ModBUS (TCP, RTU u ASCII), ¢ momompo MOIyms
TpaHcnopTHOTO MpoTokoia ModBUS.
+ IIpotoxona "OPC UA", ¢ momoiipio MOIyJsi TpaHCHOPTHOro mpoTtokosia OPC
UA.

DyHKUMOHaNbHbIE XapakTepucTukn n TpebosaHms cuctemol OpenSCADA 17


http://wiki.oscada.org/Doc/OPCUA?v=5q5
http://wiki.oscada.org/Doc/OPCUA?v=5q5
http://wiki.oscada.org/Doc/ModBus?v=219
http://wiki.oscada.org/Doc/SelfSystem?v=xbp
http://wiki.oscada.org/Doc/SSL?v=88
http://wiki.oscada.org/Doc/Soskets?v=107s
http://wiki.oscada.org/Doc/Serial?v=kmv
http://wiki.oscada.org/Doc/UserProtocol?v=cvv
http://wiki.oscada.org/Doc/JavaLikeCalc?v=lh9
http://wiki.oscada.org/Doc/OPCUA?v=5q5
http://wiki.oscada.org/Doc/ICPDAS?v=lmw
http://www.icpdas.com/
http://wiki.oscada.org/Doc/SoundCard?v=g3o
http://wiki.oscada.org/Doc/DAQGate?v=k9m
http://wiki.oscada.org/Doc/LogicLev?v=ab5
http://wiki.oscada.org/Doc/DCON?v=hex
http://wiki.oscada.org/Doc/ModBus?v=219
http://wiki.oscada.org/Doc/SNMP?v=os0
http://wiki.oscada.org/Doc/System?v=nj8
http://wiki.oscada.org/Doc/DiamondBoards?v=139
http://diamondsystems.com/
http://wiki.oscada.org/Doc/FireBird?v=xzs
http://wiki.oscada.org/Doc/DBF?v=a9o
http://wiki.oscada.org/Doc/PostgreSQL?v=bll
http://wiki.oscada.org/Doc/SQLite?v=i0f
http://wiki.oscada.org/Doc/MySQL?v=ou1
http://wiki.oscada.org/Doc/SelfSystem?v=xbp
http://wiki.oscada.org/Doc/QTCfg?v=q0g
http://wiki.oscada.org/Doc/QTCfg?v=q0g
http://wiki.oscada.org/Doc/WebCfg?v=o2
http://wiki.oscada.org/Doc/WebCfgD?v=18cu

« IlpocThIX cHenMaJM3UPOBAaHHBIX IPOTOKOJIOB, pa3pabOTaHBIX IOCPEICTBOM
MOJyJIsl TpaHcopTHOTO npotokoia User Protocol.
- VYnpapineHue, peryjlMpoBaHHUE U BBINOJIHEHHWE JPYIHX I[0JIb30BATEIBCKUX BBIYMCICHUN Ha
A3BIKAX:
«  SI3p1k 6109HBIX cxeM. [TocpenctBom DAQ-momynst BlockCalc.
- Ha Java-nogo6Hom si3p1ke BeIcOKOTO ypoBHs. [TocpenctBom DAQ-moayns JavalikeCalc.
-+ ApxuBHpOBaHHE COOOIICHUI, BEICHHE IMPOTOKOJIOB IO PA3IUYHBIM KAaTETOPHSIM M YPOBHIM
IIOCPEACTBOM MEXAHU3MOB:
« @aiinel B XML-(popmaTe WiIn MIOCKOTO TEKCTa, C YHNAKOBKOW YCTapeBIIMX apXHBOB.
[TocpencrBom Moayns apxuupoBanusi ESArch.
B tabnuuer apxuBnbix bJI. [locpenctBom moayns apxuBupoBanus DBArch.
- B mmanax. Ha npyroil cepsep, BO3MOXHO BBIJCICHHBIM CEpPBEpP ApPXUBHUPOBAHUSA,
ocHoBaHHBIX Ha OpenSCADA.
+ ApXxMBHpOBaHHUE 3HAYCHUI COOPAHHBIX JAaHHBIX OCPEICTBOM MEXaHU3MOB:
- bydepa B namsatu npeponpenenéHHoil riryounsl. [locpecTBOM BCTPOEHHOTO MEXaHU3Ma
apxuBupoBaHus 3HaueHui supa OpenSCADA.
+  ®@aiinpl ¢ IBOMHON YIAKOBKOMW: MOCIEIOBATEILHOM M CTAaHAAPTHBIM apXUBATOPOM gZip.
[TocpencrBom mMoayis apxuBupoBaHust ESArch.
B Tabmuuer apxuHbIXx B/1. [TocpencTBom Momyns apxuBupoBanusi DBArch.
+  Kondurypamus u ynpasnenne PLC gepes:
- WEB-unrepdetic. [Tocpencrsom WEB-6pay3epa u Ul-monyns WebCfgD nnn WebCfg.
-« C ynanéuHoir  koH¢urypanuonHoit cranuuu. IlocpenctBom  Ul-moxynst  Ha
KOH(QUIypallMOHHON  CTaHIMU TCfg wu wunrepdeiica ynpasiaenus OpenSCADA
oTpaxx€HHOTO B mpoTokoie SelfSystem.
« Xpanenue nanubix PLC B BJ] Tumnos:
- Bce nannble B KOHQUTyparoHHOM ¢aiine (GuKcupoBaHHO).
«  MySQL. ITocpenctBom DB-momymnss MySOQL.
- SQLite. ITocpenctsom DB-monyns SQLite.
« PostgresSQL. [TocpencrBom DB-monynst PostgreSQL.
- DBF. Ilocpeactsom DB-monyns DBE.
- FireBird. [TocpenctBom DB-monyns FireBird.
« B mnanax. B/l noctynueie Ha 1pyrom cepepe ocHoBaHHOM Ha OpenSCADA.
- B nmnanax. LDAP.
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2. Tpeoosanuss OpenSCADA

2.1. UcniostHeHHe

Anmapatabie TpeboBanus cucteMbl OpenSCADA s €€ HCTIOTHEHHS B Pa3IUYHBIX POJISX TPUBEICHBI B
tabmuue 1. Ilporpammubie TpeOoBanus s ucnonHeHust cucremMbl OpenSCADA u e€ momynei
IIPEJICTaBJICHbI B TA0IHILIE 2.

Tab6uamnua 1. Annapatasie TpeboBanus cucteMbl OpenSCADA u e€ MoayInei.
Poub TpeGoBanue
CPU: x86 32 (Goinee 1586), x86 64 nu ARM, gacrotoii 6osee S00 MI'1g

Cepsep SCADA cucremsl MEM: 128 Mb
HDD: 10 I'b Bximrouast OC u MecTo 17151 apXHUBOB

Cranuus oneparopa
TEXHOJIOTHYECKOI0 IpoLecca,
MyJbT AucrueT4ycpa, rnaHciib
MOHUTOPUHTA U JIp.

CPU: x86 32 (6Goinee 1586), x86 64 nnu ARM, vacrotoii 6osee 1 I'T1y
MEM: 512 Mb
HDD: 4 I'b Bximrouast OC u 6e3 apxuBoB

CPU: x86_32 (6onee 1586),x86 64 mim ARM, gacroroit 6omnee 133 MI'1
MEM: 32 Mb
HDD: 32 Mb Bxutouast OC u 6€3 apXHBOB.

Cpena UCTIOTHEHHUS
koHTpoJuiepoB (PLC)

Ta6auna 2. [Iporpammusie TpedoBanus cucreMbl OpenSCADA u e€ Mmoymei.
KommnoneHT ‘ Onucanue

3asucumocmu sopa cucmemvr OpenSCADA

OC Linux ]_—[I/ICTpI'/I6yTI/IB Ol'I.epaI_II/IOHHOI\/’I CHCTEMBI Linux (ALTLinux, SuSELinux,
Mandriva, ASPLinux, Fedora, Debian, Ubuntu ...)
Crannaptsiil Habop Oubnumorek: glibc (>= 2.3) u libstdc++ (>= 3.3). O6bruHO

"CraHnapTHble y’Ke JIOCTYIIHBI B YCTaHOBJIEHHOM aucTpuOyTHBe. Ocoboe TpeboBaHME 3TO

oubmmoTexu" WCIOJIb30BaHME HAaTUBHOM OnbmoTeku notokoB NPTL, yxxe ncnons3yercst Bo
Bcex coBpeMeHHBIX AucTpudOyTtuBax OC Linux.

zlib bubnmnorexa koMmpeccuu.

libpcre bubnuoteka paboThl ¢ peryisspHbIMU BbIpaKEHUSIMU, coBMecTuMasi ¢ Perl.

libed (orm: --disable- I'paduueckas Oubmmorexa GD Bepcus 2, xxenarenbHO 0e3 NOJAepKKU UXPM

LibGD) (MCKIIOYEHA 3aBUCUMOCTh Ha OMOIHOTeKy X-cepBepa) U ¢ MOACPKKON
FontConfig.

Mooynw DB.MySQL

1ibMySQL bu6miotexa noctyna k CYBJI MySQL.

Mooyne DB.SQLite

libsqlite3 ‘BI/I6J‘II/IOT6K& noctyna Kk BcrpauBaemoii bJ] SQLite Bepcuu 3.

Mooyne DB.PostgreSQOL

libpq ‘BI/I6J‘II/IOT€K’¢1 noctymna k CYBJI PostgreSQL Bepcuu 6osee 8.3.0.

Mooyne DB.FireBird

CVYB/ FireBird Bepcuu 2. Hacto oTcyTcTBYeET B AMcTpuOyTHBax Linux u
FirebirdSS TpeOyeT MHAUBUYAIbHON 3arpy3Ku ¢ O(OUIIMATILHOTO CaiTa
(http://www.firebirdsgl.org)!

Mooyne Transport.SSL

libssl ‘BI/I6J‘II/IOT€K’¢1 mmdposanus OpenSSL.

Mooyne DAQ.SNMP

libsnmp ‘BI/IGJ‘II/IOTCK& JIOCTyTA K IaHHBIM CETEBBIX YCTPOUCTB MO NMpoTokosry SNMP.
Mooyne DAQ.System
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Kommnonenr Onucanue

libsensors (omi: aBT.) bubnmnoreka ceHCOpOB ammapaTypbl Bepcud 2 Wiu 3.
Mooynv DAQ.SoundCard

bubnuoTeka KpocmiaaTpopMeHHOTO JOCTYTA K 3BYKOBBIM KOHTPOJIEpaM

libportaudio Bepcuu 19 u Goree.

Mooyne DAQ.OPC UA

libssl ‘BI/I6J‘II/IOTCK& mudposanust OpenSSL.

Mooynu: Ul Vision, UL WebVision, Special. FLibSYS

libfftw3 (omm: aBT.) ‘EI/I6HI/IOTGKa OBICTPOTO PA3JIOKEHUSI CUTHAIOB B psajl Dyphe.

Mooynu: UL QTStarter, UL.QTCfg, Ul Vision

1ibQT4 bubanoTexn moCTpoeHUs MOTb30BaTEILCKOTO0 rpadudeckoro narepdeiica QT

(1ibQtCore,libQtGui) Bepcuu 4.3 U BhIIIIE.
* - "omi: aBT." - MpeIycCMaTPUBAET OTKJIFOUCHHE UCIIOJIb30BaHUS OUOIMOTEKU B CIy4ae OTCYTCTBUS €€
npu cOopke.

2.2. Coopka

ITporpammubie TpeOoBanusi cucreMbl OpenSCADA nans coopku siapa OpenSCADA u e€ monpyneit
HpUBeICHbI B Tabnuie 3.

Tab6umua 3. 3aBucumoctu coopku cuctembl OpenSCADA u e€ moyneit.
Kommnonent ‘ Onucanue

Obwue mpebosarnus ons coopku OpenSCADA

Huctpudytus oneparmonnoi cucreMsl Linux (ALTLinux, SuSELinux, Mandriva,
ASPLinux, Fedora, Debian, Ubuntu ...)

Komnunsrop sa3sika C++ Bepcuu 3.3 minm 6osiee U3 KOJJIEKIUU KOMIWIATOPOB
GCC, Bxmouas 6ubnmoreky GLibC Bepcun 2.3 unu 6oee.

OC Linux

g++

Wuctpymentsl popmupoBanus coopounoit cpeasl OpenSCADA. HyxHbI TOTBKO
autotools (autoconf, |B cimyuyae usmenenus coopounoit cpeast OpenSCADA, nanpumep 11s

automake, libtool) n00aBJIeHUs] HOBOTO MOJYJIsl MJIM U3MEHEHHS (PUKCHPOBAHHBIX MTApaMETPOB
cOopKw.

['pynma yTHIUT Ui TOATOTOBKH M KOMITWIIALIMY TIEPEBOJIOB HHTEpdeiica
gettext NpOrpaMM Ha pa3JINuHbIC SI36IKM B COOTBETCTBUU CO CTAHIAPTOM
nHTepHanmoHanu3auuu [18N.

zlib (devel) bubnnoTeka koMIpeccuu, makeT Jis pa3paboTKH.

bubnuoreka pabGoThl C peryasipHbIMH BbIpaXXEHUSAMH, coBMecTUMas ¢ Perl, maker

libpcre (devel) 1S pa3paboTKH.

I'padpuueckas 6mdbmmoTexa GD Bepcust 2, maket IS pa3pabOTKH, KenaTeIbHO 0e3
libgd (devel, om: noanepkku XPM (McKiIroueHa 3aBHCUMOCTh Ha OMOIMoTeky X-cepBepa) u
--disable-LibGD) noanepxkkoi FontConfig. Mcnonb3yercs i1t MOCTPOSHUST TPEHIOB U IPYTHX
u3o0paxxenuii B popmare PNG, GIF u JPEG.

Mooyne DB.MySQL
libMySQL (devel) ‘BI/I6J‘II/IOT€Ka nocryna k CYBJ] MySQL, naker mist pa3paboTku Ha si3bike C.

Mooynw DB.SQLite
libsqlite3 (devel) bubnuoreka nocryna k BcrpauBaemoit b/ SQLite Bepcun 3, makeT Juist
pazpaboTKH.

Mooynv DB.PostgreSQL

bubnmoreka nocryna k CYBJl PostgreSQL Bepcuu 6onee 8.3.0, maket st
pazpaboTKH.

libpq
Mooy DB.FireBird
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Kommnonenr Onucanue

CVYB/ FireBird Bepcuu 2, nmaket ajs pa3paboTku. YacTo OTCyTCTBYET B
FirebirdSS qucTpuOyTuBax Linux u TpedyeT MHANBUIYaIbHOM 3arpy3Ku ¢ opULnaibHOro
camta (http://www.firebirdsqgl.org)!

Mooyns Transport.SSL

libssl (devel) ‘BI/I6J'II/IOTCKa mmdpoBanus OpenSSL, maker 11t pa3paboOTKy.
Mooyne DAQ.JavaLikeCalc

bison [Tporpamma reHepanuy CHHTAKCHYECKUX aHAJIM3aTOPOB HA OCHOBE TPaMMAaTHKHU
SI3BIKA.

Mooyne DAQ.SNMP

libsnmp (devel) bubnuoreka 1ocTyna K JaHHBIM CETEBBIX YCTPOMCTB 1o npoTokory SNMP, naker
TS pa3paboTKH.

Mooyne DAQ.System

libsensors (devel, omr: .

apT.) bubnuoreka ceHCOpoB anmnapaTypbl Bepcuil 2 uiu 3, nakeT 11 pa3padoTKu.

Mooyne DAQ.Siemens

glibc-kernheaders ‘3aron0131<1/1 anpa Linux oubmuorexu GLibC.

Mooynv DAQ.SoundCard

libportaudio (devel) bubnnoreka KpocmiatOpMEeHHOTO TOCTYIA K 3BYKOBBIM KOHTPOJUIEPAM, MAKeT
Ui pa3paboTku Bepcun 19 u Gonee.

Mooyne DAQ.OPC _UA
libssl (devel) ‘BI/I6J‘II/IOT€Ka mudporanus OpenSSL, maker 11t pa3padoOTKy.
Mooynu: Ul Vision, UL WebVision, Special. FLibSYS

libfftw3 (devel, onm: | bubnuoreka OBICTPOTO pas3iokeHHst CUTHAIOB B pa Dypwe, nakeT ass
aBT.) pazpaboTKH.

Mooynu: UL QTStarter, UL.QTCfg, Ul Vision
libQT4 (devel) bubnmoTreka mOCTpoeHNUs MOIB30BATENBCKOTO rpadudeckoro narepdeiica QT
Bepcuu 4.3 U BBIIIIE, TTAKeT 7151 Pa3paboOTKH.

* - "omm: aBT." - IpeyCMaTPUBACT OTKIFOYCHHUE MCIOJIB30BaHUsI OMOIMOTEKH B CIydae OTCYTCTBHUS €€
pu cOopKe.
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Onucanue nporpammbl OpenSCADA

JaHHbIil pa3gen sBIseTCs onucaHueM '"open source" mpoekTta cuctembl uMenyeMon "OpenSCADA".
OpenSCADA npeacraBnsger co0oif otkpbiTylo SCADA cucremy, NOCTPOCHHYIO 110 MPUHIMIIAM
MOJTyJTbHOCTH, MHOTOIUIAT(OPMEHHOCTH U MAaCIITAOMPYEMOCTH.

B kauecTBe TONMUTHKHM pa3paOOTKH JaHHOW CHCTEMBl BBIOpaHBI "open source" MpUHIUIBL. BrIOOp
JAHHOU TIOJIUTUKH OMpPENesieTcss HEOOXOAUMOCTBHIO CO3JaHHSI OTKPBITON, HAJEKHOW M OOIIEAOCTYITHON
SCADA cucrembl. J[aHHas TOJWTHKA TO3BOJISIET NPHBJIEYb K pa3pabOTKe, TECTHPOBAHUIO, Pa3BUTHIO,
pacipoCTpaHEHUIO U MCIOIH30BAHHUIO MPOAYKTA 3HAYUTEILHOE KOTUYECTBO Pa3padOTUYMKOB, SHTY3HACTOB U
JIPYTUX 3aWMHTEPECOBAHHBIX JIMI] C MUHUMHU3AIMEH U pacipeiesieHneM (pMHAHCOBBIX 3aTpart.

Cucrema OpenSCADA mnpennazHaueHa ais cOopa, apXUMBUPOBAHMs, BHU3yalu3alul HHG(OpMAIMH,
BbIIaYU YNPABISIOUIMX BO3ACHCTBUNA, a TakXKe APYrUX pPOJCTBEHHBIX ONEpaluil, XapaKTepHBIX JUIs
nostHoyHkuoHanbHOH SCADA cucrembl. biarogapsi BBICOKOMY YPOBHIO aOCTPaKIMU W MOAYJIBHOCTH
crcTeMa MOXKET HCII0JIb30BaThCS BO MHOTUX CMEXKHBIX 00JIACTSIX.

Cucrema OpenSCADA MokeT IpUMEHSThCS:
* Ha NPOMBIIUICHHBIX 00BbEKTaX B KauecTBe noaHodyHkiuoHansHo SCADA cucremsl;
- BO BcTpamBaeMbIxX (embeded) cucTtemax B KauecTBe cpelibl HCIIOIHEHUS B TOM uuciie BHyTpu PLC
(TporpaMMHUpyeMBIX JTOTUIECKUX KOHTPOJUIEpax);
« 7S TOCTPOCHUS pA3IMYHBIX MOZENCH (TEXHOJOTHYECKUX, XUMHUECKUX, (PHU3MUECKHX,
ANEKTPUYECKUX TPOIECCOB);
+ Ha NMepPCOHAJBHBIX KOMIIBIOTEPAX, CEpBEpax M Kiactepax ais coopa, 00pabOTKH, MpeCTaBICHHS
W apXHBalui HH(GOPMAIHH O CUCTEME M €€ OKPYKCHHH.

B kauectBe 0a30BOIi (XOCTOBOI) ONMEPAIMOHHONW CHUCTEMBI JUIsl pa3pabOoTKU M UCTOJIb30BaHUS BhIOpaHa
OC Linux, koTopast sIBIsSI€TCS ONTUMAIBHBIM PELICHUEM B BOIIPOCAX:

« Han&xHocTH (0OoJIbIIIAs JTOJIST cepBEPOB U KiaacTepoB padoraer Ha GNU/Linux);
+ THOKOCTH/MacHITAOUPyeMOCTH (BBUAY CBOCH OTKPHITOCTH M MOJAYJIBHOCTH TO3BOJIIET CTPOUTH
pelieHus nos Jiroobie TpeOoBaHus);
 npoctrynHoctu (6maromapst nunensun GPL sBnsercs monHOCThIO CBOOOIHOW CHUCTEMOM, a mpu
BBICOKOM KBaJIM(PMKALIMHU TOJIb30BATENS U OECIIIaTHON);
*  TOMYJISIPHOCTH, Pa3BUTOCTHU, MOAJIEPKKE, PACIPOCTPaHEHHOCTU (CUCTEMa aKTUBHO Pa3BUBAETCS
MHOXECTBOM JHTY3HACTOB, (PMPM M TOCYIapCTBEHHBIMHU YUPEKIECHUSIMH BO BCEM MHpE, MOIydaeT
BCE OOJIBILIYIO MOAJEPKKY Ha MOJIb30BATEILCKOM M KOPIOPATUBHOM PBHIHKE, aKTUBHO BHEIPSIETCS B
rOCYJapCTBEHHbIE CTPYKTYPHI Pa3IUUHBIX CTPaH).

[TockonpKy MpPOEKT pa3padaThIBacTCsl U PEATU3yeTCs MO MPUHIMIIAM MHOTOIIATGOPMEHHOCTH, TO HE
COCTaBJIET MPOOJIEMbI TOPTUPOBATH ero Ha Apyrue OC, uTo B AajgbHEHUIIEM U MIIAHUPYETCSL.

CepanieM cUCTEMBI SIBISIETCSI MOAYJIBHOE sA71po. M B 3aBUCUMOCTH OT TOTO, KaKU€ MOJIYJIM TIOJIKJIFOYEHBI,
CHUCTEMa MOXKET BBICTYINATh KaK B POJIM PA3IMYHBIX CEPBEPOB, TaK U B POJIHM Pa3HOOOPA3HBIX KIMEHTOB, a
TaK)Ke COBMENIATh 3TH (DYHKIMU B OJHOM MporpamMme. ITO MO3BOJISIET PEaTn30BbIBATh KIMEHT-CEPBEPHYIO
apxurektypy SCADA cucrembl Ha 0a3e OJHUX W TE€X K€ KOMIIOHEHTOB/MOIYJEH, SKOHOMS TIPH ITOM
MalIMHHYIO aMATh, TUCKOBOE ITPOCTPAHCTBO, @ TAKKE [IEHHOE BPEMsI IPOIPAMMHUCTOB.

CepBepHble KOHQUTYpAIIMA CHCTEMbI TpeTHA3HAYCHBI Ui cOopa, 0OpabOTKH, BBIAAYM BO3JICHCTBUM,
aApXUBUPOBAHHUSA, MTPOTOKOIMPOBAHUS UH(DOPMALIMK OT Pa3TUYHBIX UCTOYHUKOB, & TAKXKE MPEIOCTaBICHUS
sroil mHpopmaruu kimentam (UI, GUI, TUI ...). MonynpHass apXuTeKTypa IO3BOJISIET PACHIMPSTH
(YHKIIMOHATIBLHOCTH CepBepa 0€3 ero MmeperpysKu.

Knuenrckue KOH(Urypalmu MOTYT CTPOUTHCS Ha OCHOBE pAas3JIMYHBIX TIpaduuecKkux OuOIHOTEK
(GUI/TUI ToolKits), kak UCHOAb3ysl A1p0 MporpamMmbl U ero Moayiu (myrtém nobdasienus k nemy Ul-user
interface MoayJis), TaK U B KQU€CTBE CAMOCTOSITEIILHOTO NMpHIoXKeHUs, noakiodas siapo OpenSCADA kak
ONOTHOTEKY.

Bo3MmokHOCTh THOKONH KOH(QUrypallMd CHUCTEMBI IO3BOJISIET CTPOUTHh PEIIEHHUs I0J KOHKPETHBIE
TpeOoBaHUS HAAEKHOCTH, PYHKIIMOHAIBHOCTU U pa3Mephbl CUCTEMBI.
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1. ®yHKIIMM CHCTEMBI.
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Puc. 1. Brnounas cxema cucmemvr OpenSCADA

1.1. Moay/ibHOCTB.

Jnst npunanus ruOKOCTU M BBICOKOM creneHu macitabupyemoct cucreMa OpenSCADA noctpoena o
MOJYJIHbHOMY TpPHUHIMITY. TecHas WHTErpalusi MOAYJICH C SOpOM YIIydIlaeT CTa0WIBHOCTh CHUCTEMBI B
HesnoM, Oyarosapsi MOBTOPHOMY HCIIOJIb30BAaHHUIO OTJIAKEHHOro Kojaa. OnHako caM Ipolecc pa3paboTKu
cobctBenHoro koma moxayieir OpenSCADA HakmagsiBaeT OOJBIIYI0 OTBETCTBEHHOCTh, BO3MOJKHBIE
OMMOKH BBOJSAT JJIEMEHT HECTa0WIBHOCTH B CHCTEMY. BO3MOXXHOCTB CO3JaHHs pacnpeaeIEHHbBIX
KOH(HUTypauii CriaaKuBaeT 3Ty OMACHOCTb.

Monaymu cuctembl OpenSCADA XpaHarcs B auHaMuueckux OuOnmorekax. Kaxmas auHamudeckas
OnOIMOTEKa MOXET COAEpkKATh MHOXKECTBO MOJYJICH pa3WYHOro THMA. HamoimHeHWe AWHAMHYECKUX
OMOIMOTEK MOAYJISIMU OTpenenseTcs (QYHKIIMOHAIBLHON CBS3HOCTBIO caMHX MOAyJeH. JlnHammueckue
OMOIMOTEKH TOMYCKAIOT ropsA4Yyl0 3aMeHy, YTO MO3BOJISIET B Mpolecce (PyHKIMOHUPOBAHUS MPOU3BOIUTH
OOHOBJIEHHE OTIEIBHBIX YaCTEH cUCcTeMbl. MeTo/1 XpaHeHHUs KoJa MOAYJIeH B TMHAMHUECKUX OMOIHOTeKax
aBisieTcs:t oCHOBHBIM Juisi cucteMbl OpenSCADA, NOCKOJIBKY NOIIEP/KUBAETCS TMPAKTUUYECKH BCEMHU
coBpeMeHHbIME onepannoHHbIMU cructeMaMu(OC). OHAKO 3TO HE MCKIIIOYAET BO3MOXKHOCTU pa3paboTKu
JIPYTUX METOJIOB XPAaHEHHMS KOJIa MOJTYJICH.

Ha ocHoBe mofynelt peanu3oBaHbl cieaytomue GyHKIHoHaIbHbIe yacTu cucteMbl OpenSCADA:
+ 0a3nl JAaHHBIX;
+ apXuBHI (COOOIICHU 1 3HAYCHHUIA);
+  TPOTOKOJIBI KOMMYHHKAIIMOHHBIX HHTEP(EICOB;
+ KOMMYHMKallMOHHbIE UHTEP(ENCHI, TPAHCIIOPTHI;
+  HWCTOYHUKH JAHHBIX U COOp JAHHBIX;
- uaTepdeiice monp3oBatens (GUI, TUI, WebGUI, speach, signal ... .);
*  JIOTIOJIHUTENIbHBIE MOJYJIH, CIIELIAJIbHBIC.

VrpaBineHne MOIYJISMH OCYILIECTBIIETCS IOACUCTEMOW «YIpaBieHUe MOAYyIsAMW». DyHKIUAMU
HOJICHCTEMBI SBJISIETCS: MOAKIIOYEHHE, OTKIIOUeHHe, OOHOBJIEHHE MOJIYNEH, a Takke ApPYyrue orepaluy,
CBSI3aHHBIC C MOYJISIMH U OMOIMOTEKaMU MOJTYJICH.
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1.2. lloacucreMsnl.

Apxurektypro cucrema OpenSCADA nenutcs Ha noacuctemsl. [loacucTeMbl MOTYT OBITH IBYX THUIIOB:
OOBIYHBIE W MOJAYJbHBbIE. MOJyJbHBIE MOJICHCTEMBI 00JIAA0T CBOMCTBOM pPaCIIMPEHHs] MOCPEICTBOM
monyinei. Kaxmas MomynbHash MOACHMCTEMA MOXKET COJEpXKaTb MHOXKECTBO MOMAYJIBHBIX OOBEKTOB.
Hanpumep, moaynbHas noacucreMa «ba3bl JaHHBIX» COJIEPKUT MOIYJIbHbIE OOBEKTHI TUIIOB 0a3 JTaHHBIX.
MoynbHbIH 0OBEKT SIBIISETCS KOPHEM BHYTPU MOJYJISL.

Bcero cuctema OpenSCADA conepxxut 9 moacucteM U3 HUX 7 MOACUCTEM SIBISIOTCS MOJYJIBHBIMU. 9
noacucteM cucteMbl OpenSCADA sBisroTcss 0a30BBIMH M TIPUCYTCTBYIOT B JIt0O0OH KoHpuryparuu. K
CHUCKY 9 MOACHCTEM MOTYT J00aBJIATHCS HOBBIE IOACHCTEMBI IOCpeACTBOM Moayiel. Iloacucremsl
cuctembl OpenSCADA:

«  ApxuBbl (MOZIyJIbHAS).

- ba3bl maHHBIX (MOIYyIBHAS).

- be3onacHOCTb.

- Hnurepdeiicel momp3oBarens (MOIyIbHAS).
-+ VYnpaBineHue MOIYJISIMHU.

-+ COop maHHBIX (MOIyNbHAS).
 TpaHcnopTHBIE TPOTOKOIBI (MOIYJIbHAS).
- CrneuuanbHble (MOIYyIbHAS).
 TpancnopTsl (MOAyJIbHASA).

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

s oGecrieueHus MOAEPKKN HCTOUHUKOB IMHAMMYECKUX JaHHBIX, Oy TO PLC-KOHTpOIepH, MIaThl
YCO, BupTyasipHbIe UCTOYHUKH W T.J., TIpeIHA3HaUeHa mojacucreMa «COop maHHBIX». B QyHKIMHM >TOM
HOJICCTEMBl BXOJHT MPEJOCTaBIECHUE MOIYUYEHHBIX JIAHHBIX B CTPYKTYPHUPOBAHHOM BHJIE M OOecrieueHue
yIIpaBJICHUS 3TUMH JTaHHBIMH, HAIPUMEP, MOAU(DUKAIMS TaHHBIX.

[Toncucrema «CO0p AAHHBIX» SABISAETCS MOAYJIBHOU U, KaK CIEACTBUE, COJIEPKUT MOTYIbHBIE OOBEKTHI
TUIOB HCTOYHMKOB JMHAMHUYECKMX MJaHHBIX. Hampumep, Ha okTs6ps 2007r, cucrema OpenSCADA
MOJICPKUBAET CIICAYIOLIUE TUIIBI HCTOYHUKOB JTAHHBIX:

- IInater cObopa gannbix oT "Diamond systems".

-« COop nansbIx onepannoHHoi cuctemsl (OC).

+  byouHBII BEIYUCIHUTEI.

«  Brpruncnurens Ha Java-noJoOHOM SI3bIKE.

« Tpancnoptép nanusix noacucreMsl "Coop gaHHbIX" oT on1HOM OpenSCADA cTaHumu K Ipyrou.
« JlocTym K JOrMYeCKUM KOHTpOJUIepaM rnocpeacTBoM npotokosa "ModBUS".

« COOp MaHHBIX CETEBBIX YCTPOUCTB MOCPEACTBOM MpoTokosia SNMP.

«  Hcrounuk maHHbIX Jorudeckoro ypoBHsa cucteMbl OpenSCADA.

 JlocTyll K BBICOKOMHTEIJIEKTYaIbHBIM JIOTUYECKUM KOHTPOJUIEpaM MOCPEACTBOM IpoTokosia MPI
1 KoMMmyHuKaronHoro mnporeccopa CIFS0PB, ¢upmsr Hilscher GMBH.

Kaxnplii TUI MCTOYHMKA BBIMOJHEH B BHJE OTIACIBHOTO MOIYNS, KOTOPBIH MOXET ObITh
MNOJKITIOUEH/OTKIII0YeH. KakIplii THI ~ HMCTOYHMKA MOXET  COJEpXaTh  OTHENbHBIE HCTOYHUKHU
(KOHTpOJLIEPHI).

OTnenbHO B3ATHIM KOHTPOJUIEP MOJKET COJEP)KaTh IapaMeTphbl OINpPENEAEHHBIX MOIYJEM THIIOB.
Hanpumep, mapameTpbl aHalIOroBOro THUIA; OCHOBHOM HH(OpMaluei, KOTOPYK0 OHHU IpEIOCTaBIsET,
SBJISICTCS 3HAYCHHUE 1IeJIOT0 WM BeUleCTBEHHOro THma. CTPyKTYPHO HapaMeTp MpeACTaBiIseT COOON CIIMCOK
aTpuOyTOB, KOTOPHIE U COAEPKAT JaHHbIE. ATPUOYTHI MOTYT OBITH YETHIPEX 0a30BBIX THIIOB: CHMBOJIbHAS
CTPOKa(TEKCT), 11eJI0€, BEIIECTBEHHOE U JIOTHYECKUN THII.

CTpyKTypbl KOHTPOJUIEPOB, MMapaMEeTPOB U UX THUIOB cojepxarcs B mozacucreMe "COop naHHBIX', a
00BEKTHI MOAYJIEN BBINOJIHSIOT UX 3all0JIHEHUE B COOTBETCTBUU C COOCTBEHHOM crier(pUKON.
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VIcTOYHUK AMHAMUYECKUX IAHHBIX MOXKET OBbITh yJal€HHBIM, T.€. ObITh MOJKIIOYEH Ha YIanEéHHON
cucteme OpenSCADA. [Ing cBsi3u ¢ TaKMMM MCTOYHHMKAMM JAHHBIX MCIIOJIB3YETCS TPAHCIIOPTHBIM THUI
koHTposiepoB (Transporter). ®dyHKuMENH AaHHOTO TWIIAa HWCTOYHHMKA JIAHHBIX SBJSIETCS OTpa)XKeHHE
MCTOYHUKOB JaHHBIX ynan€¢HHoi OpenSCADA craHIuy Ha JOKaJIbHYIO CTAHLIMIO.

1.4. Ba3bel nannbIx. [logcucrema "ba3el JaHHBIX"

Jnst XpaHeHUs MJaHHBIX CHCTEMbl IOBCEMECTHO HCIoNb3ytoTcs 0Oa3el manHbix (BJ]). B memsix
CHUCTEMAaTH3allMi JoCTyna M ympaBieHusi Oazamu naHHbIX B cuctemMe OpenSCADA mnpemycMmoTrpeHa
noacucremMa "basel manHbIX". s oOecreuenus mnomnepkku pasnmuuHbix  BJI/CYB]] moacucrema
BBINOJHEHA MOLYJIbHOM.

B ponu mMoaynbHBIX 00BEKTOB, coaepxamuxcs B moacucreme, BeictynaeT Tun bJI/CYB/, 1.e. Moayin
nojacucTeMbl «ba3pl TaHHBIX» MPAKTUYECKU COACPKUT PeaM3alMI0 JIOCTyIa K onpenaenéHHomy tuny bJI.
Hanpumep, mogynu: DBF, MySQL, SQLite.

Oo6wext Tuna BJ/I/CYB/l B cBOIO ouepenb COAEPKUT CIIUCOK 00BbEKTOB OTNenbHbIX b/ manHoro tuma, a
00bexT B/ comepXuT cmucok 00bEeKTOB TaOIUII, KOTOPHIE U COAEpXKAT JaHHBIE B TAOIUIHON Gopme.

[Ipaktuuecku Bce manHbie cuctembl OpenSCADA xpanstcs B Tol wiu uHod BbJl. MHcTpymeHTapuii
CUCTEMBI TO3BOJISET JIETKO NEPEHOCUTHh JaHHble M3 ofHoro Ttuma bJ[ B npyroi, W, Kak cCleIcTBUE,
ontuMaibHO noadupats Tin bJl nmox konkpeTHyto obnacte npumeHeHust cucteMbl OpenSCADA. Tlepenoc
uHpopmanuu ¢ onHod BJ[ B apyryro Moxer ObIThb BbINONHEH JByMs cnocoOamu. IlepBbiii — 3710
u3MeHeHue aapeca padoueil bJ] n coxpanenue Bceil cucTeMbl Ha HEE, BTOPOH — ATO MPSIMOE KOTIMPOBAHUE
uHpopmanuu mexay bJl. Kpome konmpoBaHus mopnepkuBaercs U (QyHKIUS NMPSMOTO PeAaKTUPOBAHUS
conepxkumoro Tabmui b/,

Jns  opraHuzanvy  UEHTPAIUM30BAaHHOIO JIOCTyNa paCHpelei€HHOM CHCTeMbl K eauHoud B/l
npeaycMarpuBaroTcs Aa crocoOa. Ilepbrit 310 mcnmons3oBanue cereBbix CYBJI, nampumep, MySQL.
Bropoit cioco® 3To Hcrosib30BaHKE TpaHCHOpTHOro Tumna b/l Ha JOKanbHBIX cHUCTEMax JJis JAOCTyIa K
onnoit nentpansHoit B/l (Ilnanupyercs.). @ynkuueit TpancnoptHoit bJl siBisieTcss mepechuika 3ampocoB K
b/ na ynanénnyto OpenSCADA cucremy.

JlaHHBIE MOT'YT XpaHHUTbCA Takke B KOH(UrypaunoHHOM ailne cuctembl. PeannzoBaH MexaHU3M
MOJTHOTO OTpaXkeHHs CTPYKTypbl B/l Ha cTpykTypy KoHQurypamuoHHoro ¢aiina. T.e. craHmapTHyio
KOH(QUTYpalMi0 MOXHO pa3Memniath B KoHpurypanuoHHoMm ¢aitie. CyThb Takoro MexaHusma B TOM, UTO
JAHHbIE CHUCTEMbl 10 YMOJYaHHUIO, Hampumep, npu crtaptre ©0e3 bBJ[ MoXHO omuceiBaTh B
KOH(HUTypannoHHOM daiine. B nanpHeimem 3tu nanHbie MOryT niepeonpenensatees B BJ1. Kpome storo mns
CllyuaeB HEBO3MOXXKHOCTH 3amycka Kakod smbo BJl BooOmie MOXXHO Bce JaHHbIE XPaHWUTh B
KOH(HUTypaiMoOHHOM (aiise.

Jns moctyma k 6a3amM JaHHBIX HMCIOJB3yeTcs MeXaHu3M peructpamuu bJl. 3apeructpupoBaHHBIC B
cucreme B/ noctynusl Bcem noacuctemam cucteMbl OpenSCADA u MOryT HCIONIB30BaThCs B UX pabdoTe.
bnarogapss sToMy MexaHHM3MYy MOXHO OO€CHEYMTh pacHpeleN€HOCTh XpaHeHHs AaHHbIX. Hampumep,
pa3ianyHbie OUOIMOTEKH MOTYT XPAaHUTHCS U PACTIPOCTPAHSITHCS HE3aBUCUMO, a TOJKII0YeHHE OUOINOTeKU
OyZeT 3aKJII04aThCsl B IPOCTOM perucTpanuu HyxkHoit B/1.

B nanpheiimiem rutanupyercs peanuzanusi nyonupoBanus bl myTéM cBA3bIBaHUS 3aperUCTPUPOBAHHBIX
BJI. DTOoT MexaHW3M MO3BOJUT 3HAYUTENBHO MOBBICUTH HaJA&xXHOCTh cucteMbl OpenSCADA B uenom
mMyTEM pe3epBUPOBAHMS MeXxaHN3Ma xpaHeHus gaHHbIX. ([Lmanupyercs.)

1.5. Apxussl. Iloacucrema "Apxussi''.

Jliobass SCADA cuctema mnpeaocTaBisieT BO3MOXHOCTh apXUBUPOBAHHS COOpPaHHBIX JIaHHBIX, T.C.
(dbopMHpOBaHHE UCTOPUU U3MEHEHUS (JUHAMUKHU) MPOLECCOB. APXUBBI YCIOBHO MOXHO pa3JeUuTh Ha JBa
TUIA: ApXUBBI COOOIIECHUN U apXUBbI 3HAUECHUH.

OcoOeHHOCTBI0O ApXHBOB COOOIIEHHUI SBISETCS TO, YTO ApPXUBUPYIOTCS TaK Ha3bIBaeéMble COOBITHSL.
XapaKTepHbIM MMPU3HAKOM COOBITHUS SIBISIETCS BpEMs BOZHUKHOBEHUS 3TOTO COOBITHSA. APXUBBI COOOIICHUMN
OOBIYHO HCIIOJIB3YIOTCS AJIl apXUBUPOBAHUSI COOOLICHHUM B CUCTEME, T.€. BEJICHUE JIOTOB U MPOTOKOJIOB. B

Onucanue nporpammbl OpenSCADA 25



3aBUCUMOCTH OT HCTOYHHMKA COOOIIEHUS MOTYT KIACCU(PULUUPOBATbCS IO Pa3IMYHBIM KPUTEPUSM.
Hanpumep, 3T0 MOTyT OBITh HPOTOKOJBI aBAPUUHBIX CHUTYallUMil, MPOTOKOJIBI JCHCTBHHA OMNEpaTopoB,
MIPOTOKOJIBI COOEB CBSI3U U JIP.

OCOOEHHOCTBIO apPXMBOB 3HAUCHUH SIBISETCA UX NEPUOJAUYHOCTh, OIpeneseMas MPOMEKYTKOM
BPEMEHU MEXIY IBYMSI CMEXHBIMU 3HAYCHUSIMH. APXWBBI 3HAUCHUW MPUMEHSIIOTCS I apXUBUPOBAHUS
HWCTOPUHU HEMPEPBIBHBIX MporeccoB. [10CKoIbKy Mpolrecc HEMpephIBHBIN, TO U apXUBUPOBATH €T0 MOKHO
TOJIBKO ITyTEM BBEICHUS MMOHATUS KBAHTOBAHUS OIPOCA 3HAYEHUH, TOCKOJbKY MHAYE MBI IIOJIyYae€M apXHUBBI
OCCKOHEYHBIX Pa3MEPOB, BBUAY HEMPEPHIBHOCTH CaMOW MpHpoAbI mpoiecca. Kpome 3Toro mpakTuuecku
MBI MOKEM I0Jy4YaTh 3HAYEHUS C MEPUOLOM OIPAHMYEHHBIM CaMMMM MCTOYHUKaMU JaHHbIX. Hampumep,
JIOBOJIbHO KAUYE€CTBEHHbIC UCTOYHUKHU JAHHBIX B MPOMBIIUICHHOCTH PEIKO MO3BOJSIOT MOJIY4YaTh JaHHbBIE C
gactotor Oomee 1 k[m. M sro 6e3 yu€ra cammux [OaTYMKOB HMMEIOIIMX €M MEHEee KauyeCTBEHHBIE
XapaKTEPUCTUKH.

Jns pemieHusi 3amad apXUBUPOBaHMUS TMOTOKOB AaHHBIX B cuctemMe OpenSCADA mnpeaycMmoTpeHna
noxcuctema "Apxussl". [loacucrema "ApxuBbl" M0O3BOJSET BECTU KaK apXHUBbI COOOLIEHUM, TaK U apXUBBI
3HayeHuil. [loacucrema "ApxuBbl" siBigeTcs MOIYJIbHON. MOAYNbHBIM OOBEKTOM, COJEpKAaLIUMCS B
nojacucreMe "ApxuBbl", BBICTyNAaeT THII apXuBaTopa. THIl apXuBaTopa ompejaeiser cnoco0 XpaHEHUs
JMaHHBIX, T.e. xpanwnuie (¢aitoBas cucrema, CYBJl, cetb m T.1.). Kaxknmeridi MOmyib IMOJACHCTEMBI
"ApXUBBI" MOXET pPeaM30BBIBaTh KaK apXWBHPOBAHHUE COOOINCHMH, TaK WM apXWBHUPOBAHHE 3HAYCHHI.
[Toncucrema "ApXuBBI" MOXKET COAEPKATH MHOKECTBO apXHBOB, OOCITY)KUBAEMBIX PA3TMYHBIMU MOIYJISIMU
MOJICUCTEMBI.

Coobmenne B cucteme OpenSCADA xapakTepu3yercss AaToi, ypOBHEM Ba)KHOCTH, KaTeropued u
TEeKCTOM coolmieHus. Jlara cooOuieHusl yKa3bIBaeT Ha BPEMs CO3/aHUS COOOIEHUS. YPOBEHb BaXKHOCTHU
VKa3bIBa€T Ha CTEMeHb BAXHOCTH cooOmieHusa. Karteropus ompenenser aapec WIH YCIOBHBIN
UICHTH(PHUKATOp HCTOYHUKA cooOmeHus. OOBIYHO, KaTeropusi COACPKUT MOJHBIH MyTh K HCTOYHUKY
coo01eHust B cucteme. TeKCT cooO1eHs, COOCTBEHHO, U HECET CMBICIIOBYIO HArpy3Ky COOOIICHHUS.

B mporecce apxuBHpoBaHUsI COOOLICHUS MPOMYyCKatoTcs yepe3 GuibTp. OUiabTp paboTaeT 1no ypoBHIO
B2XHOCTH M KaTETOPUHU COOOIIEHHs. YPOBEHb COOOIICHUST B (DUIBTPE yKa3bIBAET, YTO HYKHO MPOITYCKATh
COOOLIEHUSI C YKa3aHHBIM WM 0ojee BBICOKUM YPOBHEM BaKHOCTH. [[ng (uiabTpoBaHUs MO KaTeropuu
NPUMEHSIOTCS [Ia0JOHBl WM PEryJISIpHBIE BBIPAXKECHHS, KOTOPHIC OINPENENISIIOT KaKhe COOOUICHUS
nponyckaTb. Kaxaplii apxuBaTop COAEpXKHUT COOCTBEHHble HacTpolku ¢uibTpa. CieqoBaTeIbHO MOKHO
JIETKO CO37aBaTh pa3lMYHbIC CICHUATU3MPOBAHHBIE apXMBATOPBI UId apxuBa cooOmieHuil. Hampuwmep,
apXUBaTOPbl COOOIIEHUH MOYKHO CIEMAIU3UPOBATh Ha:

« JIOTH, JUI1 XpaHEHHUs OTIaJOYHON MH(OPMaLUKN U Apyroi paboyeil nHpopMaluu cepBepa;
*  pa3IUYHBIC MPOTOKOJIBI (TIPOTOKOJI NEUCTBUM KIMEHTOB, MPOTOKOI HAPYIICHUH W HMCKIIIOYCHHM,
MIPOTOKOJI COOBITHH ... ).

ApxuB 3HaueHuil B cucteme OpenSCADA BbICTynaeT Kak HE3aBUCHUMBIM KOMIIOHEHT, KOTOPBIN
BKJItO4aeT Oydep, oOpabaTbiBaeMblii apxuBaropaMu. OCHOBHBIM IapaMETPOM apXuBa 3HAUYEHUS SBIISIETCS
UCTOYHUK JIaHHBIX. B poOJM MCTOYHMKA JAHHBIX MOTYT BBICTYNAaTh aTpHOYyTHl MAapPaMETPOB CHUCTEMbI
OpenSCADA, a Takxke Jpyrue BHEUIHHME MCTOYHHUKHM JIaHHBIX (TacCUBHBIA pexuM). [pyrumu
UCTOYHUKAMHU JAaHHBIX MOTYT ObITh ceTeBble apxuBaTopbl ynanéHHeix OpenSCADA cucrtem, cpena
nporpammupoBanus cuctemsl OpenSCADA u np.

KitoueBbIM KOMIIOHEHTOM apXUBUPOBAHUS 3HAYEHHI HEMPEPHIBHBIX MPOIECCOB fABIseTCS Oydep
3HaueHui. bydep 3HaueHWI npenHa3HAYCH IS TPOMEXKYTOYHOTO XPAHCHHS MacCHUBa 3HAYCHUH,
MOJIyYEHHBIX C ONpeAeaEHHON NepuoINYHOCTIO (KBaHTOM BpeMmeHH). bydep 3Hauenuil ucnonb3yercs Kak
JUTSE HETIOCPEJCTBEHHOTO XpaHEeHHWs OONBIIMX MAaCCHBOB 3HAUYEHHWN B apXWBaxX 3HAYCHUH Kak TMepen
HEIMOCPEICTBEHHBIM «COPOCOM» Ha (PM3MYECKUE HOCUTENH, TaK U JUIsl MAHUITYJISIIIUN C KaJpamMu 3HAYCHHM,
T.€. B QYHKIHAX TOKAJIPOBOIO 3allpoca 3HAYCHHI U UX MOMeIIeHus B Oydepa apX1BOB.

Jns opraHuM3anMM BBIIEJICHHBIX apXMBAaTOPOB B PACIpPEAEIEHHBIX CHUCTEMAaX MOYKHO HCIOJIb30BaTh
TpaHCHOPTHBIM Tun apxuBatopa (Ilmanupyercs.). @yHKIMEH TPaHCHOPTHOIO THIIA apXHUBaTOpa SBISIETCS
OTpakKeHHE YAAJIEHHOIO LIEHTPAJIBHOIO apXMBAaTOpa Ha JIOKaJIbHOU cucteme. Kak ciiecTBUE apXUBaTOPHI
TPAHCIIOPTHOTO THUIIA BBINOJHSIOT IEpeAavy AAHHBIX MEXKIy JIOKaJbHOW CHCTEMOM U apXHUBaTOPOM
yIan€HHON CUCTEMBI, CKPbIBas OT MOJICUCTEM JIOKATIbHON CUCTEMBI PEaIbHYIO IPUPOAY apXUBaTOpa.
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1.6. Kommynukauuu. lloacucremsl "Tpancnoprel" u ""Tpancnoprabie IPpOTOKObI" .

ITockonpky cucrema OpenSCADA 3aknajpiBaeTcs Kak BBICOKO-MacIITaOMpyeMas CHCTEMa, TO
HOJ/Iep’)KKa KOMMYHHMKALUH OJDKHA OBITh JOCTATOYHO I'MOKOM. J[isl yIOBIETBOPEHUS BBICOKOH CTENEHU
ruOkoctn kommyHuKammu B cucremMe OpenSCADA peanuzoBanbl B moacuctemax "Tpancnoptel" u
"TpaHCIOPTHBIE IPOTOKOJIBI", KOTOPBIE SABJISIFOTCS MOIYJIbHBIMHU.

[Toncucrema «TpaHcnopThl» MpeqHa3HayeHa JUIsi OOMEHAa HECTPYKTYPHUPOBAHHBIMHM JAHHBIMH MEXKIY
cucteMoii OpenSCADA u BHEIIHUMHU cUCTEMaMH. B poium BHEHUIHMX CHUCTEM MOTYT BBICTyHaTb M
yaanéuueie OpenSCADA cucremsl. I[lom HeCTpyKTypuUpOBaHHBIMH JAaHHBIMH TTOHUMAETCS MAacCHUB
CHUMBOJIOB OIPEeNEHHON JUTMHBL. MOAYJIBHBIM 00BEKTOM, COJEpKALIMMCS B MOAcUCTeMEe « TpaHCHOPTHI,
BBICTYIIACT THUII TPAHCIOPTA. THI TpaHCIOpPTa OMNpEACNAeT MEXAHW3M IepeJadyd HECTPYKTYPHUPOBAHHBIX
naHHbIX. Hammpumep, 3T0 MOTYT OBITH:

- coketsl (TCP/UDP/UNIX);
*  KaHaJbl;
 paszzpensemasi naMsTh.

[Toncucrema "TpancnopTsl" BKIIOYAET MOIIEPAKKY BXOJAIIUX U UCXOALIMX TPAHCIOPTOB. BXoasmiumii
TPAHCIIOPT MpeAHAa3HA4YeH Il OOCTYKMBaHHUS BHEIIHHX 3alpOCOB M OTIPAaBKUA OTBETOB. Mcxomsmiuit
TPaHCIIOPT, HA00OPOT, MPEIAHAa3HAYECH JUIsI OTIMPABKH COOOIIEHWN M OXKHaaHus oTBeTa. CleoBaTeNbHO,
BXOJISAIINIA TPAHCIIOPT COJEPKUT KOHPUTYpaIMIO JAHHON CTAHIIMU KaK CepBepa, a UCXOASIIUN TPAHCIOPT
COJIep)KUT KoH(puryparuio yman€HHoro cepsepa. Moaynas moacucteMbl "TpaHCopThl" peanu3yer
MOIEPIKKY KaK BXOJISAIIETO, TaK U UCXOJISAIIETO TPAHCIIOPTOB.

[Toncucrema "TpaHcnopTHBIE IPOTOKOJBI" MpEIHA3HAYEHA ISl CTPYKTYpPU3ALUU JaHHBIX, OIYYEHHBIX
ot mnoncuctembl "Tpancmoptel". Ilo cyru, mnoacucrema "TpaHcHmOpTHBIE TPOTOKOJIBI" —SBISIETCS
MPOJIOJDKEHHUEM MOJICUcTeMBbl "TpaHCTIOPTH" 1 BHIMONHAET (PYHKIIMU MPOBEPKU CTPYKTYPHI U HEIOCTHOCTH
MOJIy4YEHHBIX JaHHbIX. Tak, 17 yka3aHHsl NPOTOKOJA, B CBA3KE C KOTOPHIM JIOJKEH padoTaTh TPAHCIOPT,
IPEIYyCMOTPEHO CHelHaNbHOe KOH(PHUIypalMOHHOE IMojie. MOAYNbHBIM OOBEKTOM, COJEpXKalluMcs B
nojacucteme "IIporokonsl", sBisercs caMm mnpoTtokosn. Hampumep, TpaHCIOPTHBIMH HMPOTOKOJAMU MOTYT
OBbITh:

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

[TonHy0 HEToYKy CBS3M MOXKHO 3aIIMCaTh CIEAYIOIINM 00pa3oMm:
- coolreHue nepenaércs B TPaHCIIOPT;
+ TpaHCHOPT mepenaérT COOOIICHHE CBA3aHHOMY C HHMM MPOTOKONY ITyTEM CO3/aHHs HOBOTO
00BEKTa IPOTOKOJIA;
+  IPOTOKOI MPOBEPSIET LEIOCTHOCTD JIAHHBIX;
+ €CJIM TPUIIUIA BCE JAHHBIC, TO COOOLIMTH TPAHCIOPTY O TPEKpPAIICHUU OXKHIAHMS TaHHBIX U
nepeaaTh €eMy OTBET MHAYE COOOIINTh, YTO HYKHO OXKUIATh €IIE;
*  TPaHCIOPT, MOJYYHB MOATBEPIKICHHE, OTCHUIACT OTBET U YAAISCT OOBEKT MPOTOKOIA;
* CCJIM MOATBCPXKACHUA HET, TO TPAHCIOPT IMPOAOLKACT OXWAAHHUC IOAaHHBIX, W B ClIydac HX
HOCTYIUICHHS TIePeAaéT UX COXpaHEHHOMY OOBEKTY IIPOTOKOJIA.

[Toanep:xuBarOTCsT MPOTOKOJBI U I UCXOMALIMX TpaHCOpTOB. Mcexomsmuii mporokon O6epér Ha cebs
GyHKIMIO OOIIEHUS C TPAHCHOPTOM M peau3alui0 OCOOCHHOCTEM NpoToKoja. BHyTpeHHSs cTOpoHa
JIOCTyNa K IPOTOKOIY pealu3yercss MOTOKOBBIM 00pa3oM € COOCTBEHHOW CTPYKTYpOHW Ui KakKI0ro
IIPOTOKOJIBHOTO MOAYJsA. Takol MexXaHW3M IO3BOJISET BBINOJHATH IPO3PAYHBIA JTOCTYNI K BHEUIHEH
CUCTEME, IIOCPEACTBOM TPAHCIOPTAa, IPOCTO YyKasplBash HMMs IPOTOKOJA, C IOMOILBIO KOTOPOTO
00CITy:)KMBaTh TIepeIavy.

brnarogaps crangaprtHomy API-noctyna x tpancnopram cuctembl OpenSCADA MOXKHO JIETKO MEHSATh
cnoco0 oOMeHa JaHHBIMH, HE 3aTparuBas camMMx OOMeHHMBalIUXCs cucteM. Hampumep, B ciydae
JIOKQJIbHOTO 0OMEHa MOKHO MCIOJIb30BaTh 0oJiee OBICTPBIN TPAHCIOPT HA OCHOBE pa3/eisieMoil mamsTH, a
B Cllyyae OOMEHa uepe3 MHTEPHET U JIOKAJIbHYIO ceTh ucroib3oBath TCP win UDP coketsl.
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1.7. UuTepdeiicol noan3oBarens. lloacucrema "Uurepdeiicol nojn3oBarens' .

SCADA-cuctemMsl, kKak Kjacc, MpeanoaraloT Hanuuue uHTepdeiicoB momp3zoBarens. B OpenSCADA
JUIs TIPEOCTaBICHUS IOJb30BATENBCKUX HHTEep(eiicoB nmpeaycMoTpeHa nojacucreMa "Ilonbp3oBarenbckue
unrepdeiicer". Ilog monb3oBatensckum uHTEpdericom cuctemMbl OpenSCADA mnoHumaercss HE TOJIBKO
cpela BU3yalIM3allMM, ¢ KOTOPOM JOJDKEH paboTaTh KOHEYHBIN MOJIb30BaTENb, HO M BCE, YTO HMMEET
OTHOIIICHHE K MOJIb30BATEINI0, HATIPUMEP:

* Cpenbl BU3yaJlHU3alluy;
+  KOH(UTYpaTophl;
* CUTHAJIM3aTOpHI.

[Toacucrema "Ilomb3oBaTenbckue WHTEpPEHCH" SABISIETCS MOAYIBHONH. MOAYIBHBIM OOBEKTOM
MOJICUCTEMBI BBICTYMAET COOCTBEHHO KOHKPETHBIM MHTepdeiic monp3oBarens. MoayabHOCTh MOJACUCTEMBI
MO3BOJISIET CO37aBaTh pasiuvHble MHTepderchl nonb3oBaTenei Ha paznudHbix GUI/TUI 6ubnuotexax u
UCIIONB30BaTh Hanbosiee ONTHMAbHOE M3 PEUICHWM B KOHKPETHO B3ATOM cllydae, Hampumep, Uil Cpea
UCTIOJTHEHHSI TIPOTPAMMHUPYEMBIX JIOTUYECKHX KOHTPOJUIEPOB MOXKHO HWCIIOJIB30BaTh KOH(PUTYPATOPHI U
BH3yanu3aTopel Ha ocHOoBe Web-texHomoruii (WebCfg, WebUl), a B ciy4yae cramyoHapHBIX pabOunx

CTaHLMH HCIOJIb30BaTh T€ ke KOH(QUTYpaTOpbl W BU3yaJH3aTOpbl, HO Ha ocHOBe OubOmmorexk tuma QT,
GTK.

1.8. Be3zonacuocrth cucremel. [loacucrema "bBe3onacHoctn'.

Cucrema OpenSCADA sBisieTcst pa3BeTBIEHHOM CHCTEMOM, KOTOpasi COCTOUT W3 JECATKA MOJCUCTEM U
MOXET BKJIKOYaTh MHOXKECTBO Moayneil. CienoBaTeiabHO, MPEAOCTABICHUE BCEM HEOTPAHUYEHHOTO
JIOCTyNa K 3THUM pecypcaM sIBJIseTCS MO KpaiiHel mepe HeOezomacHbIM. [losToMy [uist pasrpaHudeHHs
noctymna B cuctreme OpenSCADA npenycmotrpena noacuctema "beszonacHoctr". OCHOBHBIME (hYHKIIHSIMH
nojacuctemsl "be3onacHocTu" siBNsETCA:

+  XpaHEHHE YYETHBIX 3alUCEH MOJb30BATENEH U TPYIIN MOJIb30BATENCH;
+ ayTeHTU(UKAIUS MTOJIb30BaTENeH;
-+ IpOBEpKa IpaB JOCTYIIA MOJIb30BATENS K TOMY WK HHOMY PECypcy.

1.9. Yupasienue Oudauorekamu moayJieit u moayasamu. [loacucrema "YnpasJiienue
MoayJasamu'.

Cucrema OpenSCADA mnocTtpoeHa IO MOAYJIBHOMY NPHUHLUIY, YTO IIOAPAa3yMEBAaeT HAIUYHE
MHO’KECTBA MOJYJeH, KOTOPHIMH HEOOXOAMMO yHpaBisATh. Jljis BBIMONHEHHUA (QYHKIUHM YIPaBICHUS
monysssMu cuctemsl OpenSCADA npenycMoTpeHa noacucrema "YmpasieHue MonyisiMu'. Bee monynu Ha
HACTOSIIIMI MOMEHT TMOCTaBIIIOTCS B CHUCTEMY TOCPEIACTBOM pa3lieiisieMbIX OMOINOTEK(KOHTEHHEPOB).
Kaxplii KOHTEIHEp MOXKET CcoJlepKaTh MHOKECTBO MOYJIEH PAa3IM4HOrO TUIIA.

IToncucrema "YnpasineHre MOAyIIMU" peain3yeT KOHTPOJb 32 COCTOSIHUEM KOHTEMHEPOB U MO3BOJISET
BBITIOJHATH ropsiuee 100aBjieHUEe, yajJeHne 1 OOHOBJICHHE KOHTEHHEPOB U COAEepKAIIUXCS B HUX MOJTyJIeH.

1.10. Henpeaycmorpennbie Bo3moxkHocTH. Ilogcucrema "Cnenuaabnbie'.

Pazymeercs, mnpeaycMOTpeTh BCEX BO3MOXHBIX (YHKIUMH HEBO3MOXXHO, IIO3TOMY B CHCTEME
OpenSCADA npenycmotpena mnoacuctema '"Crneuuanbshbie". I[logcuctema "CrneuuanbHbie" sBisieTcst
MOJIYJbHON W TpenHa3zHaueHa st qobasieHus B cuctemy OpenSCADA HenpeayCMOTpEeHHBIX (hyHKIHN
nyTéM MOJYNIBHOTO pacuiupeHus. Hampumep, ¢ momoimbio mnoacucteMbl «CrenuanbHbIe) MOTYT OBITh
peaJn30BaHbI:

 Ttecthl cucteMbl OpenSCADA u e€ Mmoayineit;
« Oubnuorexu GyHKUIUH MOIB30BATENHCKOTO MPOrPAMMHUPOBAHUSI.
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1.11. ouab3oBarenabckue pyHkuun. O0bekTHAS MOJe/Ib U Cpeia POrPaMMHUPOBAHUS
CHCTEeMBI.

Jliobas coBpemennas SCADA cucrema [OODKHA CcOAEpX aThb MEXaHH3MBI, MPEIOCTABISIONINE
BO3MOXXHOCTb ~ IIPOrpaMMHUpPOBaTh  Ha  I0OJIb30BATE€IbCKOM  YpPOBHE, T.6.  COJEp)KaTb  Cpeny
nporpammupoBanus. Cucrema OpenSCADA coxepxkutr Takyto cpeay. C  NOMOUIBIO  Cpeibl
nporpammupoBanus cucteMbl OpenSCADA MOXHO peann30BbIBATh:

+  ANTOPUTMBI YIIpaBJICHUS TEXHOIOTUUECKIUMH TPOIECCAMHU.

« KpynHble auHaMuyeckue MOJEIM pEaJbHOTO BpPEMEHU TEXHOJIOTMYECKUX, XUMHUYECKHUX,
(GU3NIECKUX U APYTUX MPOIECCOB.

+ AJanTUBHBIE MEXAHU3MBI YIIPABICHUS 110 MOJIEIISIM.

- Ilomb30BarenbCcKUe MPONEAYPHl YIPABICHUS BHYTPEHHUMH (YHKIUSMH CHUCTEMBI, €€
MOJICUCTEMaMH ¥ MOAYJISIMH.

- T'ubkoe QopmupoBaHUS CTPYKTYyp HapaMeTpOB Ha ypPOBHE MOJIL30BATENs, C LEIbIO CO3TaHUS
[apaMeTpPOB HECTAHAAPTHOU CTPYKTYPhI U 3alOJIHEHUS €€ [0 aJrOPUTMY MOJIb30BATENS.

+ BcnomoratenbHble BBIYUCICHUS.

Cpena mnporpammupoBanus cucrembl OpenSCADA mnpencraBiasier coOOll  KOMIUIEKC CpPEJICTB,
OpPraHM3YIOIINX BBIYUCIUTEIBHOE OKPYKEHHE M0JIb30BaTels. B cocTaB koMIuiekca CpeicTB BXOSAT:
- o0bekTHas mozaenb cucteMbl OpenSCADA;
.+ Monynu 6MOIMoTeK PyHKUINH;
*  BBIYUCIUTEIbHBIE KOHTPOJLIEPHI oJcHcTeMbl «COOp AaHHBIX» U IPYTHUE BBIYUCIUTEIH.

Monaymu 6GubaroTeK (GYHKIUN TMPEAOCTABISIOT MHOXKECTBO (DYHKIMI OnpeaenEéHHON HalpaBIeHHOCTH,
paCHIMPSIONINX 00BEKTHYIO MOJETb CUCTEMbI. BUOINOTEKH MOTYT peanu30BaThCs Kak HaOOpoM (yHKIMH
(UKCHUPOBAHHOTO TUTIA, TAaK M (PYHKIMSIMHU, TOMYCKAIOIIMMU CBOOOTHYIO MOIU(PHUKAIINIO U JOTIOTHEHUE.

bubnuorexkn ¢GyHKIUN (HUKCUPOBAHHOTO THNA MOTYT MPEIOCTABIATHCA CTAHAAPTHBIMU MOAYJISIMU
CHUCTEMBI, OPTaHMYHO JOTONHSS OOBEKTHYI0 MojaeNnb. DYHKIHMU TaKuX OUOIMOTEK OYyAyT MpenCTaBISAThH
coboii wumHTEpdeiic mocTyma K CpeacTBaM MOIyJs Ha YpoBHE mojib3oBarens. Hampumep, «Cpema
BU3YQJIbHOTO TIPEJCTABICHUA JaHHBIX» MOXKET TNPEJOCTaBIATh (QYHKIHMH [UIsl BBIAAYM PA3IAYHBIX
cooOmenuii. Micronb3ys 3T QyHKINH, TIOTB30BATENIb MOKET PEaTn30BbIBATh WHTCPAKTUBHBIE aJITOPUTMBI
B3aUMO/JICUCTBUS C CUCTEMOM.

bubnuorexkn ¢yHKIME CBOOOAHOTO THUMA TMPENOCTABISIOT CPELy HAMMUCAHHUs I0JIb30BATEIbCKUX
GyHKIIMI Ha OJIHOM M3 S3BIKOB IMporpamMMmupoBaHus. B pamkax momyns Oubanorek (yHKIUH MOryT
HPEJOCTABIATLCS MEXaHU3Mbl co3faHus Oubinmorek ¢yHkuumid. Tak, MOXXHO co3gaBaTh OHMOIMOTEKU
anmnapaToB TEXHOJOTHYECKUX IPOILIECCOB, a B TIOCIEACTBUM HCIHOJB30BaTh HUX IYTEM CBS3bIBAHUS.
Paznuunble Moaynu OuOmmoTek (GYHKUMH MOTYT NpPEJOCTaBIATh pealu3alii PA3IUYHBIX SI3BIKOB
IIPOrpaMMHUPOBAHUS.

Ha ocHoBe ¢yHKIMI, ™perocTaBiseMbIX OOBEKTHOW MOJENbI0, CTPOSTCS  BBIYMCIUTENbHBIC
KOHTPOJIIEPHl. BhIUMCIUTENbHBIE KOHTPOJUIEPHl BBITIONHSIOT CBS3bIBaHME (YHKIMNA ¢ Mapamerpamu
CHUCTEMBI 1 MEXaHU3MOM BBIYHCIICHUS.
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2. SCADA cucremMbl 1 HX CTPYKTYpa.
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Puc. 2. SCADA-cucmema.

SCADA (Supervisory Control And Data Acquisition), B 0o0IeM BHIe, UMEIOT paclpeneaC¢HHyIO
apXHUTEKTYpy Bpojae m3o0paxEéHHoW Ha puc. 2. DnmemeHThl SCADA cucrem, B CMBICJIE TPOTrPaMMHOTO
oOecrieyeHns, BBIONHIIOT cieaytomue ¢ynkuuu: CepBep cOopa: mpeicTaBisieT cOOO0H 3amady WM
TPYIIy 3a7a49 3aHUMAIOIINXCSA cOOPOM JITAaHHBIX W3 UCTOYHWKOB JTAHHBIX, WJIH )K€ CAaMH BBICTYIAIOT B POJIU
MCTOYHUKOM JIaHHBIX. B 3a71auu cepBepa BXOIUT:

+ TOJyueHUe W/win GOPMHUPOBAHHUE JAHHBIX;
+ 00paboTKka TaHHBIX;
+ 00cCIIy’)KMBaHHE 3alPOCOB HA JIOCTYII K JaHHBIM;
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. 06CJ'Iy>KI/IBaHI/Ie 3aIIpOCOB Ha MOI[I/I(bI/IKaHI/II-O JaHHBIX.

CepBep apxXMBHPOBaHHS: TPEJACTaBIACT COOOW 3afauyy WM TPYNIy 33434  3aHHUMAOLIUXCS
apXMBHUPOBAaHUEM JaHHBIX. B 3aaun cepBepa BXOAUT:
- apxuBupoanue gaHHbIX SCADA-cucremsl;
« 00CIy)XKMBaHHE 3alIPOCOB Ha JIOCTYII K ApXUBHBIM JIaHHBIM;
*  MMIIOPT/3KCIIOPT apXHUBOB.

CepBep NPOTOKOJIMPOBAHUS: TPEACTABIIET COOOW 3afayy WIM TPYINIy 3a1ad 3aHUMAIOIIAEcs
apXMBUPOBAHHEM COOOIICHHH. B 3amaun cepBepa BXOAUT:
- apxuBHpoBaHue coobmeHui y3noB SCADA-cuctemsr;
+ 00ciyXMBaHHUE 3aIIPOCOB HA JOCTYII K apXUBHBIM COOOIIEHUSAM;
*  MMIIOPT/3KCIIOPT apXHUBOB.

CepBep cuUrHAIM3alMM: TPEACTABISIET COOOM 3amady WIM TPYIIY 3a/1a4 BBIMONHSONNE (YHKIUU
cepBepa MPOTOKOJIMPOBAHKS B OTHOIICHUN Y3KOI KaTeTOPHH COOOIIEHUH CHUTHAIN3AIIH.

PaGouee MecTo omepaTopa: npezacrasisier coboil mocrosHHO (yHkuuonupyromee GUI(Grafical User
Interface) MMPUITOKEHUEC BBIIIOJIHEHHOC B OJHOMOHUTOPHOM, MHOTOMOHHUTOPHOM HJIM IMaHCIIBHOM PCKUME U
BBINOJIHSAIONIEE (DYHKIUU:

+ TPEJOCTAaBICHUE  IIOJIB30BATENIBCKOTO  HMHTep(eiica aIsd  KOHTPOIS 32  COCTOSHHEM
TEXHOJIOTHUECKOTO TIPOIIecca;

+ TIPEIOCTaBICHHE BO3MOXHOCTH (DOPMUPOBAHHUS YIIPABIAIONINX BO3ACHCTBHIA;

« TIPEJOCTABJICHUE BO3MOKHOCTH M3YUCHHS M aHATIN3a HCTOPUH TEXHOJIOTUYECKOTO MPOLecca;

* TpeAOCTaBICHUE UHCTPYMEHTAPHS JUI TeHEpallui OTUETHON TOKYMEHTAllNH.

Pabouee mecTo mHkeHepa: npeacrasiser codoit GUI npunoxxenue ncnonpzyemoe 1 KOHQUTYpaluu
SCADA cucremsl. B 3anaun npunoxeHusi BXOJIUT:
+ TPEIOCTaBIECHUE UHCTPYMEHTAPHUS JUIsl MAHUITYJILIMNA CUCTEMHBIMU (QYHKIUSIMU CUCTEMBI;
+ IMpeAoCTaBICHUE UHCTPYMEHTapHsl pabouero Mecra onepaTopa;
 IPEIOCTaBJIECHUE MHCTPYMEHTApUS I MaHUNy U apxutekrypoit SCADA cuctemsl B 1IEJ10M
(pactipenenenne GyHKIUNA MEXKIY CTAaHIIUSIMH, CO3/IaHUE YAAJIICHUE CTAHIIUHA ... ).

PaGouee mecTo pykoBoauTesi: npeacrasiser codoit GUI npuiioskeHue, Kak NpaBuilo, BHIIOJIHEHHOE B
OJTHOMOHHTOPHOM PEXHME U BBITIOIHSIOMIEE (PYHKIINH:
+ TPEJOCTaBIIEHUE  IIOJIb30BATEILCKOTO  HMHTepdeiica  Aisg  KOHTPOJS 32  COCTOSHUEM
TEXHOJIOTMUYECKOT0 IIPOLECCa;
+ TMpPEAOCTAaBIICHHE WHCTPYMEHTapus /U1 M3YYEHHs] W aHaJIW3a HCTOPUM TEXHOJOTHYECKOIO
IpoLecca Kak HEMOCPEACTBEHHO C aKTUBHOTO CEPBEPA, TAK U HA OCHOBE OT/IEIbHBIX APXHUBOB;
 IPEIOCTaBIECHUE UHCTPYMEHTApHUs ISl TeHEpaluy OTYETHON JOKYMEHTAIIUH.

PaGouee MecTo TexXHOJIOTa: MOJHOCTBIO BKJIIOYaeT B ceOs (QyHKIMU pabodero Mecra onepaTopa ILIoC
MOJIEJIb TEXHOJIOTUYECKOro Tpolecca (0e3 HeMOCPEICTBEHHOM! CBSI3H € TEXHOJIOTMYECKUM IPOIIECCOM).

PaGo4yee MecTO TEXHOJIOTra-MPOrpaMMHUCTA: MOJHOCTHIO BKIIOYaeT B ceOst GyHKIMHM paboyero Mecra
TEXHOJIOTA IUTI0C MHCTPYMEHTAPHM 7151 CO3JJaHusl MOJEIIel TEXHOJIOTUYECKHUX MPOIIECCOB.
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3. BapuaHTbl KOH(PUTYPHUPOBAHUSA U UCII0JIb30BAHMS.

3.1. IIpocToe cepBepHOE MOAKIIOYECHHE.

B mpocteitmiem ciygae cucremy OpenSCADA M0XHO CKOH(UTYpUPOBATh B CEPBEPHOM pekuMe (pHC.
3.1) ansa cObopa u apXMBUPOBaHUS AaHHBIX. /laHHas KOHQUrypalus MO3BOJIET BBIIOIHATH CIEIyIOIIUe
byHKIMY:

+ ONpPOC KOHTPOJUIEPOB;
 ApXMBUPOBAHNE 3HAYEHWH MapamMeTpoOB;
+ 00cCIiy’)KMBaHHE KIIMEHTCKUX 3allpOCOB Ha NOJIY4YE€HUE pa3IMYHbIX JaHHBIX CEpBEPA;
- mpepnocraBieHue KoHpurypannonnoro WEB-unTepdeiica;
- ynanéHHas koHpurypamus u3 cuctembl OpenSCADA mnocpeactBom QT-untepdeiica wmum
JPYyTroro JOKaJIbHOTO UHTEp(deiica.
+ BTOPUYHOE PETYIUpPOBaHUE (PEryIMpPOBAHUE B BBIYUCINUTENBHBIX KOHTPOJIIEpax);
+  MOJEIUPYIOUIME, KOPPEKTUPYIOUIME W JONOJHSIOIIME BBIYMCIECHUS B  BBIYMCIUTEIBHBIX
KOHTPOJIIEPAX.

-

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

L]
s B PC

Puc. 3.1. Ilpocmoe cepseproe nooknoueHue.
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3.2. ly0iupoBaHHOe cepBepHOe MOAKIIOYEHHE.

Jns  moBelieHuss Haaé&xHOCTHM ©  npousBogutTenbHocT cuctema OpenSCADA  nomyckaet
MHO>KECTBEHHOE pe3epBupoBaHue (puc. 3.2), mpu KOTOPOM KOHTPOJUIEPHI OJHOTO SK3EMILIAPA OTPAKAIOTCA
B apyroMm. IIpum wucnonb3oBaHMM TOAOOHON KOH(UIypalMd BO3MOXKHO pacCHpe/eieHue Harpy3Ku
OTIPOCa/BBIYUCIICHHS HA PA3IMYHBIX CTaHIMAX. [laHHAs KOH(DUTYpalns TO3BOJISIET BBITOTHATH (DYHKITHH:

*+  OIPOC KOHTPOJIJIEPOB;

 apXMBHPOBaHHUE 3HAYCHHUU MApaMETPOB;

+ 00cnmyuBaHUE KJIMEHTCKHUX 3alIPOCOB Ha MOTYYEHHUE Pa3IMYHBIX JAHHBIX CEPBEPA;

*  pe3epBHpOBAHUE MAPAMETPOB;

 pe3epBHpPOBAHHE APXHUBOB;

- pacmpezeseHHe Harpy3Kku orpoca 1o cepBepam;

- mpenocrapieHue koHpurypauuonnoro WEB unrepdeiica;

+ BTOPUYHOE PETyIupOBaHUE (PEryIHUPOBAHUE B BRIYUCIUTEIBHBIX KOHTPOJIEPax);

+  MOCTHUPYIOIINE, KOPPEKTUPYIOIIME W JOIMOJHSIONINE BBIYMCIEHUS B  BBIYHUCIUTEIBHBIX
KOHTPOJIIEPAX C BO3MOXKHOCTBIO PAaCHpPE/ICIICHUsI HArPy3KHU [0 CEPBEPaM.

OpenSCADA: Cepeep cHopa W apXHEWpPOBaHHA
[WebCfgITransp I::n‘er]
LogicLev [ HTTP lsmrs;rstemj

OpenSCADA: Cepeep cHopa W apXHEWpPOBaHHA
[:WebCfgITranspwter]
[ LogicLev | ( HTTP [Selfsystem|

[C:FlsmcfrcmcIsm_rteIFsmmI Sockets

[C:FIBfocfrcm:IsameIFsmm[ Sockets ]

[m|[m| EPC

[m|[m| EPC

Siemens
ST7-400
Puc. 3.2. ][yonuposannoe cepseproe nookoueHue.

3.3. ly0iupoBaHHOE cepBepHOE MOAKIIUYEHHEe HA 0THOM cepBepe.

YacTHpIM cllydyaeM IyOJIMpOBAaHHOTO COEAMHEHHUS SIBISETCA TyOJIMpPOBAHHOE COEAMHEHHE B paMKax
onHoro cepsepa (puc. 3.3), T. € 3amyCK HECKOJbKHX CTAHIIMM Ha OJIHOM MAalluHE C MEepeKpenIMBaHuEM
napaMmeTpoB. Llenbio maHHON KOH(PUrypauuu sBIsIETCS MOBBINICHHE HAAEKHOCTU U OTKAa30yCTONYHUBOCTH
cucteMbl IyTéM pesepupoBanust 110.

OpenSCADA: Ceprep cOopa v apXMBHpOBaHUA
[WebCfgITranspDrter]

OpenSCADA: Cepeep cOopa v apXMBHpPOBaHUA
[WebCfgITransporter]
LogicLev ( HTTP |Selrsystem)(| LogicLev ) [ HTTP |Selrsystem|
[ CIF [BlockCalc | SQLite | FSArch| Sockets ] CIFIB!DG#CE!GISQUEEIFSMG?II Sockets |
| | |

PC

LA |
[:_ﬂﬂ__.,' [W| é [5:1 Amal
S7-400

Puc. 3.3. [[yboruposannoe cepseproe nookmoueHue Ha 00HOM cepaepe.
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3.4. Knuenrckui nocryn nocpeacrsom Web-unrepgeiica. Mecro pyKoBOAUTEJIA.

Jlnst BU3yanu3anuu JaHHBIX, COJEPIKAIMXCS HAa CEPBEPE, XOPOILLIUM PELICHUEM SIBJISIETCS NCIIOJIb30BaHUE
nosib3oBatenbckoro  WEB-untepdeiica (puc. 3.4). JlaHHoe pelIeHHE II03BOJISET HMCIOJb30BaTh
cranapTHeii WEB-Opay3ep y KiIMEHTa M CJI€JOBATENbHO SIBISETCS Hanbosiee TMOKUM, MOCKOJIBKY HE
NPUBSI3aHO K OJHOW miaTdopme, T.e. sABIsSETCS MHOromiar@opmMeHHbIM. OJHAKO 3TO pEIIeHUE UMEET
CYLIECTBEHHBIE HEJOCTATKU — 3TO HEBBICOKAs IMPOU3BOJUTENIBHOCTb M HAAEKHOCTb. B CBA3M C 3THM
PEKOMEHIYETCSI MCIOJIb30BaTh JIaHHBIM METOJ Ul BU3yallU3alluM HEKPUTUYHBIX JAHHBIX WIM JAHHBIX,
UMEIOINX Pe3ePBHBIN BBICOKOHAIEKHBINA crloco0 BHU3yanuzanuu. Hampumep, xopomuM pernieHueM Oyner
UCIIOJIb30BAaHUE 3TOI0 METOAA y HAayalbCTBA IIPOMBIIIIEHHBIX YCTAaHOBOK, T[J€ BCErJa CYILECTBYET
orepaTopckas ¢ HaA&KHBIM crocoOoMm Bu3yanu3auuu. JlaHHas KOHQUrypalus MO3BOJSET BHIIOIHATH
cnenyromue QyHKIUU:

+ OIpPOC cepBepa Ha MPEIMET MOITYUECHHS JTaHHBIX BU3YaJIM3allUU U KOHPUTYPALIUK;

+  BU3yaJIM3alus JAaHHBIX B IOCTYITHOM JIsl HOHUMAHUS BUJIE;
« (opMHpOBaHHUE MMPOTOKOJIOB, OTYETOB;

+  MaHUMNYJSLUA apaMeTpaMu, JOIYCKAOIIMMU U3MEHEHHE.

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

s @ PO E Pc

Siemens
S7-400
Puc. 3.4. Knuenmcxuii 0ocmyn nocpeocmeom Web-unmepgpeiica. Mecmo pykosooumerns.

3.5. ABTOMaTH3MpPOBaHHOEe padodyee MecTO (MeCTO PYKOBOANTEJIsI/0OllepaTopa).

Jns Bu3yanu3anuyd KPUTUYECKUX JAaHHBIX, a TakKe B Cllydae eclu TpeOyeTcs BBICOKOE KadecTBO H
IIPOU3BOJUTENBHOCTh, MOKHO MHCIIOJIb30BaTh BH3yaiu3anuioo Ha ocHoBe cucreMbl OpenSCADA
ckoH(urypupoBannoir ¢ GUI momynem (puc. 3.5). [lanHas KoHQUTypamus IO3BOJSET BBITIOJHATH
cnenyromue QyHKIUH:

+ OIpPOC cepBepa Ha MPeaMET OOHOBIECHUS TEKYIINX 3HAYEHUII;

+  BH3YaJH3aIus ONMPOIICHHBIX JaHHBIX B JOCTYITHOM JJisl IOHUMAaHUS BUJE,
« (popMHpOBaHKE MPOTOKOJIOB U OTYETOB;

+  MaHUNYJSIUS TapaMeTpaMu, JOMYCKAIOUTUMHI U3MEHEHHSL.

OpenSCADA: Cepeep cGopa u
APXHEMPOBAHKA
LogicLev SeHSysfem|
Vision

CIF B!DﬂkCatISDLrFeIFSArmI Sockets ||| openscapA:
APM [Transp DﬁerIvm En grne]

[ SelfSystem ]

[ ] |[m|£Pc (Blockcalc] saLite | Sockets |

v
Siemens [ B0 | ﬁ P c

Puc. 3.5. Aemomamuzuposannoe pabouee mecmo (Mecmo pykogooumeins/onepamopa)
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3.6. APM c cepBepoM cOopa M apXMBHMPOBAHUSA HA OHOM MalIMHe (MECTO OneparTopa,
MoaeJb ...).

[TonmHopyHKIIMOHANBHAST KIUEHT-CepBEpHass KOHUTypauus Ha OAHOW MamuHe (puc. 3.6) MOXKET
HUCIIOJIB30BATHCA JIsI ITOBBIIIICHUA HaIIé)KHOCTI/I CUCTEMBI B LICJIOM HyTeM 3anyc1<a KJINCHTA H cepBepa B
pasHbIX mporeccax. JlaHHas KOHGUTypalus IO3BOJsIET 0€3 IMOCIEACTBHI I cepBepa OCTAHABJIMBATH
KJIMEHT U BBIIOJHATH C HUM Pa3IUYHbIe poQuiIaKkTHIecKue padoThl. PekoMenayercs sl MCTIOIb30BaHUs
Ha CTaHIHUSX OlepaTopa MyTEM YCTAaHOBKM JIBYX MAalllMH COBMEIIAIONIMX B ceO€ CTaHIMH oreparopa U
pe3epBUpOBaHHbIN cepBep. JlaHHas KOH(PUTYpALUs TO3BOJISIET BHIIONHATH ClIeAytonue QyHKIUH:

+  OIPOC KOHTPOJIJIEPOB;

+ 00CITy)XWBaHHE KIIMEHTCKUX 3aIllPOCOB;

+  BU3yaJHM3alus;

+ BbIJaya YNpaBJISIOMINX BO3ACHCTBUH;

+ TeHepanus MPOTOKOJIOB U OTYETOB;

+  BTOPUYHOE PETYIUPOBAHHE;

+  MOJETUPYIOUINE, KOPPEKTUPYIOUIUE W JOTOJHUTEIbHbIC BBIUYUCICHHS B BBIYHCIUTEIBHBIX
KOHTpPOJIIEPAX;

+ cOop u BU3yasM3ais nHGpopMauu o IepCcoHaIbHOM KOMIIBIOTEPE, CEPBEPE ... .

" y

OpenSCADA: Cepeep cGopa W
Logicl ev SelfSystem —
| CIF [BlockCalc [FSArch[MySQL] Sockets ||| OpenSCADA: Vision
' ¥ ¥ APM (Transporter[vcAEngine|
S S — [ SelfsSystem

Apcue|| B0 7 (Blockcaic|MysaL] Sockets }
BB e @

Siemens
S7-400

Puc. 3.6. APM c cepsepom cbopa u apxueuposarus Ha 0OHOU MawuHe (Mecmo onepamopd, Mooeb ...)
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3.7. IIpocreiiliee cMemIaHHOE MOAKJIIOYEeHHEe (MO1e/Ib, 1eMOHCTPALIUA,
KOHpuryparop ...).

CMmemaHHoe TNOJKIIOUEHHE coBMellaer (yHKOUM cepBepa M kiueHTta (puc. 3.7). Moxer
UCIIOJIb30BAThCS Ul TECTOBBIX, IEMOHCTPAL[MOHHBIX (DYHKLHMH, a TakXe AJIs MPeIOoCTaBICHUS Mojeei
TEXHOJIOTUUECKUX IPOLIECCOB KaK €IMHOe Lienoe. B 3ToM pexuMe MOIyT BBINOJHATBHCS CIEAYIOLINE

byHKIMNU:

OTPOC KOHTPOJUIEPOB;
o0CITy’)KMBaHUE KIMEHTCKUX 3allPOCOB;

BHU3yaJIU3aIlus;

BbIIaua YIPABJIAIOIIUX BO3ACHCTBU;

reHepalys IPOTOKOJIOB U OTYETOB;

BTOPUYHOE PETYIUPOBAHUE;

MOJEIIUPYIOUINE, KOPPEKTUPYIOIIME W JAOIMOJHSIONME BBIUUCICHUS B BBIUUCIUTEIBHBIX

KOHTpOJUIEePaXx;

9

cOop M BU3yanu3auus TeKyuel nHpopmMalnuu o NepcoHaIbHOM KOMITBIOTEPE, CEpBEPE, MOACIH ...

KoH(purypamus 6a3 JaHHBIX, TOIKIIOYCHUA | JIp.

r Y
i-ﬂ

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

Y

N
Ll PC

Puc. 3.7. Ilpocmetiwee cmewannoe nooxknouerue (Mooeib, 0eMOHCmMpayus, Kongueypamop ...)
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3.8. YcroiuuBas, pacupeneaéHHass KOHQUIypauus.

Jannas koH(UTypanus SBISETCS OJHUM U3 BAPUAHTOB YCTOWYMBOTO/HAIEKHOTO coenuHenus (puc. 3.8).
YcToiuuBOCTh AOCTUTAETCS MyTEM pacipeesieHus: pyHKIUi 11o:
. CcepBepam oIIpoca;
+ IIEHTPaJBHOMY CEPBEPY apXHBHPOBAHUS M OOCITY)KMBaHUS KIIMEHTCKUX 3aIIPOCOB;
 kiueHTam: APMsl 1 WEB-KIueHTSb!.

u

S

!
)

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

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

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

il = =g | w] =
TR

Siemens Diamond

S7-400

ATH400-128

Puc. 3.8. Yemortiuusas, pacnpedenénnas xongueypayus

Cepep ompoca koHpurypupyercs Ha ocHoBe cuctembl OpenSCADA u npencrasiser co0oil 3amaqy
(rpymmy  3amad), 3aHUMAIONIMXCS OMPOCOM KOHTpoyuiepa (TPYIIBI KOHTPOJUIEPOB OJHOTO THIIA).
[Tonmy4yeHHble 3HaYEHUS TOCTYIHBI LIEHTPAIBHOMY CEpBEpY depe3 000 TpaHCIoPT, MOAIEPKKA KOTOPOTO
N00aBIsIeTCST MyTEM TIOAKIIIOYSHHST COOTBETCTBYIOIIETO MOJMYJS TpaHcHopTta. Jlyisi CHIDKEHHSI YacTOTHI
ompoca W BEIMYUHBI CETEBOTO Tpaduka, cepBep OMpOca MOXKET OCHAMIATbCS HEOONBIIUM apXHUBOM
3HayeHuil. Konguryparms cepBepa onpoca XpaHUTCS B OJHON U3 1OCTYNMHBIX B/I.

LlenTpanbHbIli cepBep apXUBHUPOBAHMSI U OOCITY>KMBAaHUS KIMEHTCKHX 3aIPOCOB BBIMOJHSET (DYHKIUIO
[EHTPAIN30BaHHOTO cOopa M 00pabdOTKH MapamMeTpoB CEpBEPOB oOmMpoca M X 3HadeHwWid. JlocTtym K
cepBepaM  OMpoca  BBIMOJHIETCA  MOCPENCTBOM  oaHoro w3  goctynHbix B OpenSCADA
TPAHCIIOPTOBH+IPOTOKOIIOB (Ha mpumepe 310 SGA). s npeaocTaBieHus eAMHOTO uHTepdeiica mocTymna K
rapamMeTpaM M KOHTPOJUIEPAM HCIIONB3YETCS MOAYJb Transporter, KOTOpPBIM OTpa)kaeT JaHHbIE CEPBEPOB
ONpoca Ha CTPYKTYPY JIOKAJIbHBIX [TAPaMETPOB.

I[JI?I BBITIOJIHCHUS BHYTPCHHUX BBIYHCIICHUHN U AOMNOJHHUTCIBHOI'O aHalin3a MapaMeTpOB HCIIOJIB3YIOTCA
BBIYUCIIUTCIIbHBIC KOHTPOJIJICPHI.

I[J'ISI PAa3HOCTOPOHHETO U FHY60KOF O apXUBUPOBAHUA UCTIOJIB3YIOTCA PA3JIMYHBIC MOAYJIN apXUBOB.

Jns mocTyma KIMEHTOB K cepBepy MCTOb3ytoTes noctynubie ais OpenSCADA ceTeBbie TpaHCIIOPTHI,
Ha npumepe — 370 Sockets, 1 TpaHCIOPTHBIE NMPOTOKOJBI, Ha mpumepe — 370 npotokosl OpenSCADA
"SelfSystem".
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Kongurypauus nueHTpaibHOro cepepa XpaHuTcs B oJiHOM u3 noctynHbix b/l (Ha mpumepe 310 cereBas
CYBJ MySQL).

Hns  mpenocraBnenust moib3oBarenbckoro  WEB-unTepdeiica wucnonb3yercs Moayias  WebCfg
IIOCPEACTBOM TpaHcnopTHOro nporokona "HTTP".

Paznmuunbie kinueHtsl B ux uucie APM u WEB-kIHMEHTHI BBITIOJHAIOTCS Ha OTACIBHBIX MaIllMHAX B
HeoOxoauMoM KoiudectBe. APM peanusyercs Ha ocHoBe cucteMbl OpenSCADA. B ero ¢pyHkImuu BXoauT
OTMPOC 3HAYCHUI MapaMeTPOB U3 IICHTPAIBHOTO cepBepa u ux Bu3yanu3sanus Ha GUI unrtepdeiice(ax). s
nosrydeHus: napamerpoB B APM Takke ucCnosb3yercd MOAYIb OTPaXCHHsS YAAIEHHBIX IapaMeTpOB
Transporter. Jlyi1 npenocTaBieHus: JOCTyNa K apXUBaM MOXKET MCIOJIb30BaThCSl MOJYJb apXUBa CETEBOTO
tuna. Kongpurypauus APM moxer xpanutbes B ogHoM u3 goctynHbix b/l (B npumepe ato ceteBas CYB/]
MySQL, pacnionoxeHHast Ha MalllMHE [IEHTPAIbLHOTO CepBEpa APXUBUPOBAHMS).
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4. Kondurypauusi ¥ HACTPOMKA CUCTEMBI.

Kak moxxHo BuaeTh B pazzaene Boiie, OpenSCADA npenoctaBisieT BO3MOKHOCTh KOH(PUTypanuu 1ist
UCIOJHEHUs] B pa3iauuHblX possix. [logmepkka 5Tol BO3MOXXHOCTH OOECIIEUMBAETCS Pa3BUTHIMU
MEXaHU3MaMM KOHQUIypalMd U XpaHEHHs KOH(PUIYypallMOHHBIX AaHHBIX. JIaHHBIH pazfen COAEpP)KUT
OTMCaHME ATHX MEXaHW3MOB, IPU3BAHHOE JIaTh MPEJICTaBIEHHE O THOKOCTH U pa3HO0Opa3uy, MO3BOJIUB TEM
cambIM ucnosibzoBaTb OpenSCADA na 100%.

[Tpu onmucaHun MEXaHU3MOB KOH(UTYpallMU U CIIOCOOOB €€ XpaHEHHs B 3TOM pasjene OyAeT enaThes
yIOp Ha ONHCaHHWE OOIIECHCTEMHBIX MeXaHU3MOB. OCOOEHHOCTH KOH(UIypallud M HCHOJb30BaHUS
monyieit nmojacucreM OpenSCADA npenocTaBiisitoTcsi B COOCTBEHHOM JTOKyMEHTAIIMU MOJTYJIEH.

B OpenSCADA wucnons3yercs (GOpMaIM30BaHHBIM IMOAXOM K ONUCAHWIO KOH(PUTYPAIMOHHBIX
uHTEepercoB, OCHOBaHHBIM Ha s3blke XML. ®DakThuecku OCOOCHHOCTH KOH(DHUTypamuu KOMIIOHEHTA
CUCTEMBI IIPEIOCTABIISAETCS CaMUM KOMIIOHEHTOM, IIPOHH3bIBAas TEM CaMbIM BCIO CHCTEMY, KaK HEpBHas
cucrtema opranusma. B tepmuaax OpenSCADA 310 HasbiBaercss mHTepdericom koHTpodss OpenSCADA
(Control interface). Ha ocHoBe unTepdeiica KOHTpons QopMHpYIOTCS Tpaduueckue uHTepdeich
KoHuUrypauuu nonb3oBatens nocpeacrsoM moxayneir OpenSCADA. Takoil moaxoa MMeeT cieayromlue
Ba)KHBIC TIPEUMYIIIECTBA:

«  Macmrabupyemocts. MOXHO TOAKIIOYATh TOJIKO HYKHBIE MOAYJIHM KOH(PUTYpAIMH WIIH
BOOOIIIE€ UCITIOJIb30BATh TOJBKO YJAIEHHbIE MEXaHU3MBI.

« Hckmouyenne HeoOXonuMocTH OOHOBJICHHS KOH(HUTypaTOpoB ¢ 100aBIEeHHEM HOBOTO
MOy si/QYHKIIMK, a TakXke UCKIoUeHne 'pacmyxaHusa" KoH(HUrypaTtopa, 0O0ECreYrBaIoIIero
MOJICPXKKY BCEH UCTOPUHU yXKe HEHYXKHBIX U YCTapEeBIIMX MOAYJIEH/DyHKINH.

- Ilpocrora co3manus rpaduuecknx WHTEPPEHCOB KOHPHUTYpaMy HA Pa3IMYHONW OCHOBE 32 CUET
4&€TKON (hOPMATU30BAHOCTH.

- IlpemocTaBnsieTcs BO3MOXKHOCTh AMHAMUYECKOW KOH(UTYpAlUH, T.€. KOHQUTYpPAIMIO MOXHO
BBITIOJHATh HEMOCPEICTBEHHO TMpH paboTe CHUCTeMbl Kak JIOKaJbHO, Tak U yJIaj€HHO,
HENOCPEACTBEHHO KOHTPOJIUPYS PE3YIIbTaT.

- Ilpoctas u neneBas pacHmIMpsSEMOCTh KOH(PUIypalHOHHOrO HHTepdelica, myTéM n00aBlieHUs
nosieit KoH(pUTYypaIiy Ha s3bIKe ONucaHus nHTepdeiica ynpaBlieHus: TOIBKO B KOMIIOHEHTaX, 3TOTO
TPeOYIOIIHX.

B OpenSCADA yxe npeaoctaBiseTcss TpU MOIYJIS KOHPUTYpallid Ha pa3HOW OCHOBE BU3yaJIM3allvU.
OTMeTUM HX M UX BO3MOKHOCTH KOH(UTYpaIUH:

- Moayns  xonpurypamuu ~ Ha ~ Oubnmoreke — rpadudeckoro  mnTepdeiica  QT([E
http://www.trolltech.com/qt) — ULQTCAfg. IIpenocraisier pa3BuTblii UHTEpPEic KOHPUTYpaLHH,
MO3BOJISIOIINM YIIPABJIATH KaK JIOKAJIbHON CTAHLIMEN, TaK U YIAJIEHHBIMU CTAHLIMSIMHU B JIOKAJbHOU U
rI100ambHOM CeTsX, BKIItoUasi 6e30MacHOe COeMHEHNE.
« Monyns koHpurypanmuum Ha ocHOBe auHammueckux WEB-texnonormit (DHTML) —
UL WebCfgD. [Ipenocrapnser pa3BuThiii HHTEp(dEiic KOHPUTYpaITUH, TTO3BOJISIONINN YIIPaBIATh KakK
JIOKAJIbHOM CTaHIMEW cepBepa, TaK M yIaJIEHHBIMU CTAHLUSAMH B JIOKAJLHOM M IJI0OANbHOM ceTsX,
BKJItOYasi paboTy mo Oe3omacHOMy coeauHeHuto. KilmeHTckoe NOJKIIYeHHE OCYIIECTBISIETCS
nocpeacTBoM o0braHOTO Web-0paysepa.
« Monyns koHpuUrypanuu Ha ocHoBe cratuueckux WEB-texnonoruit (XHTML) — UL WebCfg.
[IpenocraBnsger nocrarouHblii nHTEpdelc KOHPUrypaluu, MO3BOJISIOMIUNA YIOPABIATh JIOKAIbHON
CTaHIUeH cepBepa nocpeacTsoM oOsryHOTO Web-Opaysepa.

3HaueHus KOHQUTypaluu, U3MEHEHHble B KOH(Urypatopax, a TakkKe OOJBIIMHCTBO JaHHBIX
coxpansitorcst B 0azax nanubix (B/[). YuuteiBas momynbHOCTh moncuctemsl "B/, mmu Moryt OBITH
paznuunbie BJI. Ilpuuém mpenocraBiiseTcss BO3MOKHOCTh XpaHeHUs! pa3HbIX yactell OpenSCADA kak B
pasueix bJl onHoro tTuna, Tak v B b/l pa3HbeIX TUMOB.

Kpowme B/I nannbie 0 KOH(QUTYpaluu MOTYT coiep:kaThes B KoH(purypamuonHoM ¢aine OpenSCADA, a
TaKke TMepelaBaThCd TMOCPEACTBOM IMAapaMeTpOB KOMaHAHOW cTpoku mpu BbI3oBe OpenSCADA.
Coxpanenue KoH(UTypauuu B KOHPHUrypanMoHHOM aiine ocymiectBisieTcs Ha paBHe ¢ bJ[. Tumosbim
uMeHeM  KoH¢urypauuonHoro  ¢aiina  OpenSCADA  sBasercs  /etc/oscada.xml.  ®dopmar
KOH(QUTypalMOHHOTO (aiisia 1 napaMeTpbl KOMaHIHON CTPOKHU PACCMOTPUM B OTIEIILHOM pasfelie.
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Mmuorue HacTpoiiku u KoHpurypamus o0bekToB OpenSCADA, KOTOpBIE HCIOJIHSIOTCS WIH YyKe
BKIIIOUEHBI, HE TMPUMEHSIOTCS Cpa3y-)K€ 10 BHECEHUIO W3MEHEHHUH, TIOCKOJIBbKY KOH(QUTYpaIHs
YUTACTCS/TIPUMEHSETCSI OOBIYHO TOJIBKO MPHU BKIIOYEHUW WU 3amycke. CliemoBaTeNbHO I MPUMEHEHUS
W3MEHEHUH, B TaKUX CJIy4asX, [OCTaTOYHO BKIIIOUWTH/BBIKIIOYUTH BKJIIOYCHHBI OOBEKT WU
Mepe3ayCTUTh UCTIOHSFOIIUNACS — OCTAaHOBUTH/3aITyCTHTb.

Hanpuelimee paccmotpenue koHpurypamun OpenSCADA Oyner mNpOW3BOAUTECS Ha OCHOBE
unrepdeiica konpuryparopa UL.QTCfg, ograko npuHIHIBI pabOThl OyIyT MOJHOCTHIO COOTBETCTBOBAThH U
OCTAJIbHBIM ~ KOH(UTypaTopaMm Osaromaps OOIIHOCTH B HCIOJb3yeMOM HWHTepdeice KOHTPOJIS
OpenSCADA.

Paccmotpenue HauHéM ¢ KoHGuUrypauuu cucreMHbix napametpoB OpenSCADA, koTopasi pa3Meniaercs
B TPEX BKJIJIKaX KOPHEBON CTPaHMILIbl CTAaHIIUU:

- Bxnanka "CraHmusa" CcOOEpXHT OCHOBHBIE HH(OpPMAIMOHHBIE W KOH(UTYpaIlHOHHBIE OIS

craHuuu, puc.4a. [lepeuncinm npeaocTapisieMble MO U IPOKOMMEHTUPYEM HX:
« ID — conmepxut uH(pOpMaLuio 00 UICHTU(PUKATOPE CTAHIIMU. Y Ka3bIBACTCs MapaMeTpOM
KOMaHAHOM CcTpoku --Station. [Ipu 3arpy3ke HIeTCs COOTBETCTBYIOUIMI HIEHTHU(PUKATOPY
CTaHLMHM pa3fed B KOHQUTypalMOHHOM daile M, ecau He OOHapyXHBaercs, TO
HCIIOJIB3YETCS NIEPBBIM TOCTYIIHBIN.
«  Uwmsa cmanyuu — ykas3bIBaeT JOKaJIM30BaHHOE UMl CTAHIIMU.
« Ilpocpamma — conmepxut uHbpopmanmio 00 UMEHH HporpaMmbl. OOBIYHO 3TO
OpenSCADA unu ums ocHoBanHoro Ha OpenSCADA pemienust.
Bepcus — conepxuT UH(OPMAIIHIO O TEKYIIEH BEPCUHU MPOTPAMMBI.

« Hwms xocma — conmepuT MHPOpPMAIMIO O MMEHU MAIIUHBI, HA KOTOPOW 3aIymieHa
CTaHITHSL.
«  CucmemHblli nonv3osamenb — COIAEPKUT WH(OpPMAIMIO O TMOJB30BaTENE, OT UMEHU

KOTOpOro BhINoIHAETCS iporpamma B cucreme (OC).

«  Onepayuonnasn cucmema — conepxxut uHpopmaruio o umern u Bepcun OC, siape OC,
Ha KOTOPOW MCHOJHSETCS MporpaMmma.

« Yacmoma (Mly) — coaepXuT HMH(GOPMALMIO O YacTOTe LEHTPAJIbHOIO Mpoleccopa,
KOTOpPBIM HCHOJHSETCS Iporpamma. 3Hauy€HHE 4acTOThl NpoBepsercss pa3 B 10 cexyHn u
MO3BOJISIET OTCIIE)KUBATh €€ U3MEHEHUE, HallpUMep, MEXaHU3MaMHU YIIPABICHUS TUTaHUEM.

« Paspewenue uacos peanvnoco epemeru (Mc) — CONEPKUT UHHOPMAIHIO O BOZMOKHOCTH
WM pazpemieHun 4acoB peanbHOoro BpeMeHn OC. I[103BOJISIET COPUEHTHUPOBATHCS C
MUHHMAJIbHBIM WHTEPBAJIOM BPEMEHHU IMEPUOIMYECKUX 3ajad, Hampumep, JUid 3ajaad coopa
JTAHHBIX.

«  Buympenmnsas koouposka — COACPKUT UH(POpPMALIUIO O KOAUPOBKE, B KOTOPOM XpaHATCS
TEKCTOBBIE COOOIIEHNSI BHYTPU IPOrPAMMBI.

«  Kondhueypayuonnwiii ¢atin — conepxut uHGOPMAHUIO O KOHPUTYparlmoHHOM (aiie,
UCTOJIb3yEeMOM MPOTpaMMOii. Y cTaHaBIMBAETCS MapaMeTpOM KOMaHAHOM cTpokH --Config.

«  Pabouas oupexmopus — yka3pIBaeT Ha pabOYyI0 AUPEKTOPHUIO CTaHIMH. VMicnonb3yercs B
OTHOCUTENIBHOW ajpecanuu OOBbEKTOB Ha (aiioBoil cucteme, Hampumep, (aiiino B/l
JloryckaeT U3MEHEHHE I0JIb30BATEIEM JUUIsl COXPAaHEHHUsS JaHHBIX CUCTEMBbI B Apyryio BJI.
[Ipu 3TOM 3HaueHue 3TOro mojsi He coxpansercs B b/, a MokeT OBITH U3MEHEHO TOJIHKO B
cexuu "WorkDB" xondurypannonnoro ¢aiina.

«  Hupexmopusa ukoHok — yKa3bIBaeT Ha JUPEKTOPHUIO, COACPIKAILYI0 UKOHKU MPOTPaMMBbI.
Ecnu B nepeBe HaBHWranuu KOH(HUrypaTopa OTCYTCTBYIOT MKOHKH, TO BbI HempaBHIBHO
yKa3aju 3Ha4€HHE ATOrO MOJIs.

 Jlupexmopus mooynei — yKka3blBaeT Ha aupekroputo moxyieit mis OpenSCADA. Ecnu
3HaYEHUE OJTOr0 TMOJsI HEKOPPEKTHO, TO NpHU 3amycke Bbl HE yBHIWTE HHUKAKOIO
rpaduyeckoro unTepdeiica, a ToIbKO HHGOPMALIMIO B KOHCOJIM O KOPPEKTHOM 3aItycKe sijipa
OpenSCADA.

« Pabouas B/l — yka3piBaer Ha pabouyto 0Oazy manHeix (BJl), a mmenno nHa BJ,
HCIOJB3YEMYIO I XPAaHEHUS OCHOBHBIX JIaHHBIX IIPOrpaMMbl. M3MeHeHue 3Toro mosis
OTMEYaeT BCE OOBEKTHI MPOrpaMMbl KaK MOIU(PHUIIMPOBAHHBIC, YTO IO3BOJISIET COXPAHUTH
WJIY 3arpy3UTh JaHHBIE CTAHIIMHU U3 YKa3aHHOW ocHOBHOMU B/I.
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- Coxpansms cucmemy npu 6vixode — YKa3blBa€T Ha HEOOXOIUMOCTh COXPaHEHHS
W3MEHEHHBIX JIaHHBIX MIPH 3aBEPIICHUH PaOOTHI.

« Ilepuoo coxpanenus cucmemvl — yKa3bIBaeT Ha MEPUOJUIHOCTD B CEKYHIAX, C KOTOPOM
COXPaHATh U3MECHEHHBIC JAHHBIC CTAHIIHH.

« M3bik — yKa3plBaeT Ha S3bIK COOOIMICHWH mporpamMmbl. M3MeHeHHe 3TOro MO
JOMYCTUMO, OJHAKO MPUBOAMT K M3MEHEHHIO SI3bIKa COOOIIEHHUH TOIBKO s mHTEpdeiica u
IUHAMHAYECKUX COOOIIEHHUH!

« bBaszoewviil sA3bIK MEKCMOBLIX NEePeMeHHbIX — WCIONb3YETCS IS BKIIOYCHHS PEKHMa
MOJIICP’KKH MHOTOSI3BIKOBBIX TEKCTOBBIX TIEPEMEHHBIX MYTEM YKa3aHHUsI HEMYCTOro 0a30BOTO
sI3bIKa. 3HaUCHHE 0Aa30BOTO SA3bIKA BHIOMPAETCS M3 CIHMCKA ABYXCHMBOJIbHBIX KOJOB SI3bIKOB,
OOBIYHO TOJNBKO TEKYIIMH M 0a30BbIN SI3BIKK B CIHCKe. Jlamee 11 TEKCTOBBIX MEPEMEHHBIX
Ha HeOa30BOM s3pike B TaOmuiax bJl OyayT co3maBaThesl OTHENbHBIE KOJOHKU. [lox
TEKCTOBBIMH TIEPEMEHHBIMU IIOAPA3yMEBAIOTCS BCE TEKCTOBBIC IO KOH(HIryparopa,
KOTOPbIC MOT'YT OBITh IMEPEBEICHBI Ha JAPYroM A3bIK. YUCIa U Ipyrue CUMBOJIbHBIC 3HAUCHUS
K UX YHCY HE OTHOCSTCS U HE TICPEBOJIATCS.

«  Coobwenus: — paz[en TPYNIbl MapaMeTPoB, YIPABISIOMUX PabOTON ¢ COOOIIEHUSIMU
CTaHIUU:
«  Haumenvwuii yposenb: — yKa3blBa€T Ha YypOBEHb COOOIIEHWH, HaYMHAs C

KOTOPOTO HEOOXOoauMo MX o0pabareiBaTh. COOOLICHHS HMXKE ATOTO YPOBHS OymyT
urHopupoBaThcsi. HeoOxommmo, Hampumep, Uil HUCKIIOYCHHS U3 00pabOTKH
OTIAJ0YHBIX cOOOIIeHMI ypoBHS (.
« B cucmemmuniii nocep(syslog) — yka3piBaeT Ha HEOOXOIMMOCTH HaIlpaBJICHUS
cooOIeHuit B cucTeMHbIi sorep, mexaHusMm OC 1 pabGoThl ¢ COOOMICHUSMH
cuctembl u [1O. Ilpum BKIIFOUEHWUH HTOTO MapameTpa IMOSBISETCS BO3MOXKHOCTH
YIOPABJIATH U KOHTpoaupoBaTh coodmenus OpenSCADA mexanuzmamu OC.
« Ha cmanoapmusiii 6vix00(stdout) — yKa3pIBaeT Ha UCIOJIH30BAHUE B KAUECTBE
BBIBOJIa COOOIICHMS CTaHJIAPTHOTO MEXAaHMW3MBI BBIBOJA B KOHCOJb. BBIKITIOUCHHE
ATOrO CBOMCTBAa UCKJIIOYHMT BECh BBIBOJ B KOHCOJb, €CIM HE YKa3aH CIEIyHOIIUN
napamerp.
« Ha cmanoapmmuulii 6v1x00 owubox(stderr) — yka3pIlBa€T Ha HMCIOJIb30BaHUE B
KaueCTBE BBIBOJIA COOOIICHHS CTAHIAPTHOTO MEXAaHU3MBbI BBIBOJIA OIIMOOK, OOBIYHO
TOK€ HAIPaBJISAETCS B KOHCOJIb.
« B apxus — yKa3plBaeT Ha HEOOXOAMMOCTH BBIBOJIA COOOIICHHWN B apXuB
coobmenuit OpenSCADA. D1oT mapameTp OOBIYHO BKJIIOYEH, @ €r0 BBIKIIOYCHHUE
MPUBOIUT K (PaKTUUECKOMY OTKIFOUCHHUIO apXUBUPOBAHUS COOOIIEHUH Ha CTAHIUU.
- Brimanka "Iloxcuctemsl" CONEPKHUT CIHUCOK MOACHCTEM (pHUC.4b) W TIO3BOJISET BBITIONHATH
MpsIMbIE IEPEXO0/Ibl K HUM C TIOMOIIbIO KOHTEKCTHOTO MEHIO.
- Brimagka "3amaun" comepkHT TAaONHMIly €O CHHUCKOM 33a1a4 OTKPBITBIX Pa3TUYHBIMHU
kommoneHTamMu OpenSCADA (puc.4c). Y3 Tabnuiibl MOKHO TOTYYUT PA3THIHYI0 HHPOPMAIHIO O
3aJla4yax, a Tak’ke Ha3HAYMTH Mpolieccopa AJis 3a7a4, Ha MHOTOIIPOLIECCOPHBIX CUCTEMAX.
- Bxuanka "ITlomomnip" coaepXUT KpaTKyl MOMOIIb Ui JaHHOW cTpaHulpl, puc.4d. B mannom
cllydae 3TO JOCTYIHBIE MapaMeTpbl KOMaHAHOW CTPOKHU M MoJid KOHGUTypanuoHHOro (aiima st
JTAHHOW CTPaHMUIIbI.

Hns momudukanuy monei 3TOHW CTpaHMIBI MOTYT IOTPEeOOBAThCS IpaBa IPUBHICTHPOBAHHOTO
nonb3oBarens. llodyduTes Takue TpaBa MOXKHO, BKIIOYMB Ballero TOJb30BaTENss B TPYMILY
cyrepnoib3oBaTels "root", Wiy, BOMIA HAa CTAHLIMIO OT UMEHHU CYyIepHojb3oBaTens "root".

HyxHO oTMeTUTH emié oAuH Ba)KHBIH MOMEHT: MO MACHTU(UKATOpOB Bcex 00bekToB OpenSCADA
HEJOMYCTUMBI JUISI TIPSIMOTO PEAAKTHPOBAHUS, TMOCKOJBKY SBIISIOTCS KITIOYOM JUIS XpaHEHUS JaHHBIX
00bekToB B BJ/I. OnHako MOMEHSTh MIeHTH(HUKATOP OOBEKTa MOXKHO C IOMOIIbEO KOMaH[bl IEPeHOCa U
nocneayromieit BctaBku oowekra (Cut->Paste) B koHduryparope.
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Puc. 4a. Bknaoka "Cmanyus" xopnesoii cmpanuysl KOHguypayuu cucmembsi.

Onucanue nporpammbl OpenSCADA 42

|Hun
5 @ Aeno cranuns e OpenSCADA cmaHyus: "femo cmaHuyua”
'ﬁ Bastl RaHHb:
Eﬁf, BesonacHocTh CTaHuna l MopcneTeMe | 3apaun | Momows ]
5} TpaHenopTe
w2 TpaHcnopTHuE NpoTokonu ID: DemaoStation
[El 4 CBop paHHwx
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OpenSCADA QTCHg: Oemo cTaHWWA

#aiin PepakTipoeaHne Bua  MNomows  QTStarter
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= 6 Jemo eTaHyna e OpenSCADA cmanHuyusa: "Jemo cmaHyua"
:'-a Eask AaHHb:
EB EesonacHocTe CTaHuna MopcHeTemu Sapaun | Momows ]
g TpaHenopTel
@ TpaHcnopTHHE NpoToko NopcneTems:
= J CHop naHHwx Baskl gaHHwx
=} Modynes: e BEesonacHocTe
WNnts nETOMHWEDE A, TpaHcnopTel
ModBus TRPAHCNOPTHBIE NPOTOKONE
DCOM knnedT CBop naHHwx
SHMP knnenT ApxnEs
OBopynoeanne ICP CneunancHue
EnouHe il EsuncnnTe | MonezoeaTeneckne HHTepdefcw
R CHop AaHHMX £l ¥NpaeneHne Mogynamn
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Puc. 4b. Bknaoka "lloocucmemul” kopHegoli cmpanuybl KoHpuaypayuu cucmembl.

e+ 13 OpenSCADA QTCfg: leMo cTaHL WA

©ain  PepakTWpoeaHwe Bupg NomMows QTStarter

88000 x Ll |26G0 2O

rA
=N JERElE e OpenSCADA craHywus: "[fleMo craHyns"
155 Bazkl AaHHbIX
1 BezonacHocTh | CTaHuna | Mopcuctemsl | 334aqd | Momows |
3} TpaHcnopTel
ey TpAHCNOPTHEIR T 3apaum:
J COOP AaHHEIX MyTe | MoTok | TID | MonUTHEa |I'Ipv|op.| ¥cr, CPU | -
| Apxmesl : _ :
) CneumnancHee 1 [sub_Archive.mod_FSArch.val_1h (2920282992 10096 CrtaHgapt 0
: & None3oeatensce 2 |sub_aArchive.mod_Fsarch.wval_1lm 2911894384 10097 |CTtangapT |0
L &P YNpaBneHue Mof — -
Iﬂ: Loop 2 |sub_A&rchive.mod_FSarch.val_1s 2003505776 10098 CradHgapt O
- & Loop S5L 4 |sub_archive.vals 2EE6728560 10101 |CrtangapTt (O
5 |sub_DAaQ.mod BlockCalc.ontr_A.. 2805117168 10105 Cradgapt 0
6 |sub_DAQ.mod_BlockCalc.ontr_A.. 2861562736 10106 CtaWgapt 0
7 |sub_DAaQ.mod_BlockCalc.ontr_K... 2853174128 10107 CrtaHgapt 0
8 |sub_DAQ.mod_BlockCalc.ontr_K.. (2928671600 10108 Crtawgapt O
9 |sub_DAQ.mod_BlockCalc.cntr_K... 2844785520 10109 CrtaHgapTt 0
10 |sub_DAGQ.mod_BlockCalc.entr_K.. |28362396912 10110 CTtadgapTt |0
1 |sub_DAQ.mod_BlockCalc.ontr_K.. 2828008304 10111 Ctangapt |0 —
4r 12 |sub_DAGQ.mod_BlockCalc.entr_K.. |28196196956 [10112 | CTtaHgapTt |0 [;

lFJroman] 4

Puc. 4c. Bxnaoka "3aoauu’ kopnesoti cmpanuybl Konguaypayuu cucmembt.
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I,, 0 Open3SCADA QTCig: Jemo ctaHuwA

fafin  Pepaktnpoeanne Bwua  Nomowe QTStarer
fagn’ = i
88000 = = 200 29

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

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

p COCHOEHBE OAUAN CHCTEME

Loo
Loop S5L

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

H-E-H
o
-
o

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

I n
[ ]

u
‘E G|

Puc. 4d. Bxnaoka "llomows " kopHesotl cmpanuyvl KOHPUISYpayuu CUCHeMbl.

ITpu paccmoTpeHun cTpaHul] KOHQUTYpau MOIYJIbHBIX MOJCUCTEM OyayT ONMCaHBI OOIIUE JUIsS BCEX
Monysiell cBoicTBa. OJHAKO HYXHO OTMETUTb, 4YTO KaXIblH MOJYJdb MOXKET MPEAOCTaBISITh Kak
JIOTIOJTHUTEbHBIC BKJIAQJKHW, TaK M OTACIbHBIC MO IS KOHPHUrypamuu COOCTBEHHBIX OCOOCHHOCTEH
(GYHKLIMOHUPOBAHUS Uil CTPaHUL], OOBEKThl KOTOPBIX HacieAyroTcss MoayiasiMu. OO0 OCOOEHHOCTAX U
JIOTIOJIHEHHUSAX MOJYJIEH MOYXKHO O3HAKOMHUTBCS B OTAEIBHOM TOKYMEHTAllMU Ha HUX.

Onucanue nporpammbl OpenSCADA 44



4.1. Iloacucrema "bBJ/1"

[Toxcucrema sIBISIETCS MOMYJIBHON M COIEPIKHUT UEPAPXHIO OOBEKTOB M300paxEHHYI0 Ha puc.4.la. [[ns
KOH(HUrypanmuy MOACUCTEMBI NPEIyCMOTPEHa KOpHeBas cTpaHuna mnoxacucrteMbl "B/, comepxkaras
BKianku "Moaynu" u "Ilomomip". Briagka "Mogynu" (puc.4.1b) comepKuT CiucoK MOAYJIEH MOACHCTEMBI
"BJI", noctymHbIX Ha cTaHIuu. Briragka "[lomomip" comepuT KpaTKyIO MOMOIIb Il JAHHOW CTPAHUIIBI.

Hdns  Momudukanmu  moined  CTpaHUI] d3TOM  MOACHCTEMBI MOTYT MOTpeboBaThcs  MpaBa
MIPUBUJIETUPOBAHHOTO TMOJIH30BATENS WIHM BKIIOUEHHUE BaIlIEro Mojib3oBaress B rpynmy "BJI".

f'f
Oemo N
CTaHUKWA
CucmeMHBIl crnod

-,

Cnol nodcucmen

Eules

BO CoyHKL gl
[LlserFundibsw [DAQ_BIOGRG&I{:]
______ Taﬁrruuaj
s ModyneHeIU cnod )}
. 4

d_:a;”in Pepaxtpoeanve Bug [Nomowb
88000 == 2 0 e e
|MM;| ]

s
- -
5 @ Demo station Ci‘ Modcucmema: basbl OaHHBLIX

= ; basbl gaHHbIX
= % bl SQLite Mogyru | Mowmou |

CBY: Bazoekle BubnuoTet

CBY: TecTbl MO‘D'Y”“',
Generic DB b SQLite
CBY: AITIKC B0 DBF
Export DB Bl FireBird
BubnuoTexw dyHKumiA B MySQL
Mopene AITIKC
% Bl DBF
g B[ FireBird
& BO MySaL
i, besonacHocTb
;i TpaHcnopTel

o TpaHcnopTHble NPOTOKONG!
| CBop paHHbIX
| ApxumBel
& CneunancHble
[E| Monb3soBaTtenbokue MHTEPD

E f !fffﬁf TI—IMP hlﬂ]‘lUl‘IDhlli

-3

-3

&

Foman

Puc. 4.1b. Bxraoka "Mooynu" kopresou cmpanuyst noocucmemot "B/[".
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Kaxxasiit Moaynb noacucremsl "BJ[" npenocrapnser KoHGUTYpallMOHHYIO cTpaHuly ¢ BKiaakam "BJ[" u
"TTomoms". Bxmanka "B/l" (puc.4.1c) cogepxur cnucok b/, 3aperucTpupoBaHHBIX B MOAYNE U (IIaXKOK
MpU3HaKa MOJHOTo yAaneHusa b/[ npu BeITOTHEHNH KOMaHIbl yaajdeHus. B KOHTEeKCTHOM MeHIo criicka b/
MPEIOCTABIISETCS MOIH30BATENI0 BO3MOXKHOCTh J00aBIICHUS, yAaleHUus U mepexona kK HyxHoi BJl. Bo
BKiagke "Tlomomp" conepxutcst mHGopmanms o moayie noacucrems "BJ1" (puc.4.1d):

« Mooynb — uneHTHPUKATOP MOJTYJIS.

«  Umsa — nms Moy,

+  Tun — Tun Moaynsl, UIEHTU(PUKATOP MOJACUCTEMBI, K KOTOPOM MOAYJb MPUHAAIEKHUT.
«  Ucmounuk — pazaensiemas 6MOIMOTEKa — UCTOUYHUK JAHHOTO MOJTYJIS.

« Bepcus — Bepcus MOAYIIL.
+  Aemop — aBTOpP MOJYJISL.

«  Onucanue — KpaTKO€ OIMMMCAHNEC MOOYJIA.
. ./]uuemuﬂ — JIMIICH3UOHHOC COIJIAIICHNUE PAaCIPOCTPAHCHUA MOOYJIA.

OT OpenSCADA KoHHIrypaTop

©ain Pepaktvpoeadve Bua [Nomolls

8 5000 =% =
Wms [+]

= @ Demo station
£l B basbl gaHHbIX
= % B[ SQLite
CBY: bazoBble GubnuoTer
CBY: Tectnl
Generic DB
CBY: AITKC
Export DB
BubnunoTtekn dyHKUMIA
Mopene AITIKC
% B[ DBF
& Bl FireBird
& 60 MySQL
fi, BesonacHocTb
i/ TpaHcnopTbl
o TpaHcnopTHble NpOTOKONBl
| Cbop paHHbIX
[ | ApxuBbi
&4 CneuwnancHble =
4 lNonbaoBaTensckie UHTEpDE ~

(<] | (]

E--F-H

&--E-H-H

> £

200 29

@ Modynek: SQLite
B0 = Momowb |

MonHoe yaanexne bI: [ |

BO:

{CBY: basoBble BuEnuoTekn

CBY: TecTul

Generic DB

CBY: AITIKC

Export DB

BubBnuoTtekn dpyHKLIMA
Mopens ATNKC

Froman)
Fromar]

Puc. 4.1c. Bknaoka "BJ/[" mooyna noocucmemvor "B/[".
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.~ 1 QT OpenSCADA KoHgurypaTop

$ailn Pepasktupoeanve Buag [Momowb

8 3000 &= 200 88
|HM§| [~ - ‘ -
= & Demo station R Modyne: SQLite

=]

% Basbl gaHHbIX
5 % B[ SQLite [ B0 | Mowmows |

CBY: Tectnl .

Generic DB Monyne: SQLite

CBY: AIMKC Wma: B SQLite

Export DB ] Tun: B[

EZT;T;’%?&I HRLMH Wctounui: [ .fliblopenscada/bd_SQLite.so

% B[ DBF Bepcua: 1.4.1

i@ BO FireBird ABTop: Poman CaBouYeHKO
& BAMysQl Onucanuve: Mogynb BA. NpegoctasnaeT nogaepxky B SQLite.
i, beaonacHocTb ||
;i TpaHcnopTel Tuuenaus: GPL

. TpaHcnopTHblE NPOTOKOMNGI
| CBop gaHHbIX

1 Apxuebl
[._4 CneunansHbie

[Il_m_ﬂ_ﬂa.n.mruTam-Fwan AU,

CBY: Bazoeble bubnuoTet

~WMudhropmauws o Mmogyne

Flroman

Puc. 4.1d. Bxraoxka "llomows"” mooyns noocucmemot "BJ[".

Kaxnas BJ] comepXuT coOCTBeHHYIO CTpaHMIly KOHpurypamuu ¢ BiiIagkamu "basa maHHBIX",

"Ta0mume!"

u "SQL", B ciywae mnommepxku SQL-3ampocoB. Kpome OCHOBHBIX oOIlepaluii MOXHO

BBINOJIHATh KONHMpoOBaHUEe coaepkumoro bBJl crangapTHOil (yHKIMENW KomupoBaHUS OOBEKTOB B
koH(puryparope. Oneparust KonmupoBaHus cogepkumoro b/ moapasymeBaeT konupoBanue ncxonuoi b/l B
b/l Ha3HaueHus, npu 3TOM coepkuMoe b/l HazHayeHUsA HE OYMILAETCA MEpPel ONEepaLel KOIUPOBaHUS.
KommpoBanue coxpepxkumoro bBJ] mpomsBogmrtcss mpu ycinoBuu BKIoueHHss oboux bJl, mHaue Oynmer
BBINOJIHATHCS IPOCTOE KOoMKUpoBaHue oobekTa b/l

Bxnanka "baza nannbeix" (puc.4.1e) conepxut ocHOBHbIE HacTpoiiku B/ B cocTage:

Paznen "CocrosiHne" — comepKUT CBOMCTBA, XapakTepusyomue coctosinue b/1;

+  Brarouen — coctosinue b/l "Bxirouen".

Jlocmynusie B/ — mnepedenp Tabmui, kotopbie coaepxkuT BbJl. KoHTeKCTHBIM MeHIO
JTAHHOT'O CBOICTBA MPEAOCTABISIETCS BOZMOXKHOCTE (hU3UUYecKoro yaaneHus tadbmui u3 b/1.
« 3aepysums cucmemy u3z BJ/[ — xoMaHna JJig BBINOJTHEHUS 3arpy3kud W3 naHHou BJI.
MoxxeT ucoab30BaThCs IpH NepeHoce AaHHbIX B b/[ Mexnay cranuusamu. Hanpumep, MoxHO
COXpaHHUTh YYacCTOK OAHOHM craHiuu B 3KkcrmoptHyio b/, ¢usmuecku nepenectu BJ] Ha
JIPYTYIO CTaHIUIO, TOAKIOYUTE €€ B TOU MOACUCTEME U BbI3BATh JAHHYK) KOMAH]Y.

Paznen "Kondurypanus" — HenocpeICTBEHHO COAEPIKUT Mo KOH(PUTypaluu:

« ID — copepxut uH(popMamio 06 naentudpukarope b/I.

«  Mmsa — yxasbiBaet ums b/1.

«  Onucanue — xpatkoe onucanue b/ u e€¢ HaznaueHusl.

« Aopec — anpec BJ] B cnemubuunom s tuna BJ[ (momyns) B dopmare. Omnucanue
¢dopmara 3anucu agpeca b/l, kak mpaBmiio, JOCTYMHO BO BCIUIBIBAIOIIEH IMOJICKA3KEe ITOTO
TOJIS.

« Kooosas cmpanuya — yKa3bIBaeT Ha KOJOBYIO CTPaHHUIly, B KOTOPOH XpaHATCA U
MPEAOCTaBIAIOTCS TeKCTOBbIe 3HaueHust bJ[. 3nauenue xomoBoii ctpanuiisl b/ B cBsizke ¢
BHYTPEHHEH KOJWPOBKOW CTaHIMM HCIOJIb3YETCS MM MPO3PAvyHOro IMEePeKOJAUPOBAHUS
TEKCTOBBIX COOOIIEHUH Tpu 0OMeHe Mexay ctaHiuen u b1
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«  Brxmouams — yxa3piBaeT Ha coctosHue "BrirodeH", B kotopoe nepeBoauth B/l mpu
3arpyske.

Bxnaaka "Tabmuupel" (puc.4.1f) comepXUT CHUCOK OTKPHITHIX TaOmwui. [lpum HOpmanbHOW pabote
OporpaMMbl 3Ta BKJIAJKa ITyCTa, MOCKOJbKY IOCJIE 3aBepLIeHHs padoThl ¢ TabiuMIamMu HporpaMma HMx
3aKkpeiBaeT. Hammume OTKpPBHITBIX TAaOIUII TOBOPUT O TOM, YTO MporpamMma ceidvac ¢ tabiuramu padoTaer
WIN TaOJIMIBI OTKPHITHI MOJIb30BATENIEM AJIS U3YyUEHUS UX COAEPKUMOro. B KOHTEKCTHOM MEHIO IepedHs
OTKPBITBIX TaOJIHII MOXHO OTKPBITH TaONMUIy Ui u3ydeHus (komanna "J{o6aBuUTh"), 3aKPBITh OTKPHITYIO
cTpanuIly (komannaa "YaanuTe'") v MeperTH K U3y4eHUIO0 COJEPKIUMOTO TaOTHUIIBI.

Brmagka "SQL" (puc.4.1g) moctymHa ToibKO Ansi 06a3 AaHHBIX, mojanep:kuBaromux SQL-3ampockl, u
COJIEP’KUT II0JIe BBOJA 3alpoca, KHONKY OTIPAaBKU 3alpoca U TaONMIy C pe3ynbTaroMm 3ampoca. Jlis
yIpaBiIeHUS KOHTEKCTOM TPaH3aKIMH 3aIpoca MPeayCMOTPEHO OTAeIbHOE KOH(PUTYPAIMOHHOE TOJIE.

f_'.-i 2 OpenSCADA QTCfg: leMo cTaHuma

QQ|O©®HE(| L2000 Ae

ba3za gaHHbix: Generic DB

= G Oemo cTaHuua

B- "a Basel gaHHbIx

Basa ganHbix | Tabnuub | SOL |

... 9 BJ DBF
-\ BA FreBird —COCTOAHNE
B @ 64 MysaQL :
G- B PostgreSal o[
El- "5 B SQLite OocTynHele Tabawyk:
- Mogens AFNKC AMRDevsPrm_test
@ Generic DB Archive_mess_proc
EubavoTexrn dyHKL Archive_val
Export DB Archive_val_proc
CEBY: AT NKC BFN_Symbalarm
CBY: BasoBkle Gubn BFN_SymbCode
- CBY: TecThl CIFPrm_test
- Ehl’ BesonacHoCTh CIFPrm_test_io
.. 4 TpaHcnopThI CfgExtHosts
v P P DAQ_AMRDevs
@i TPaHCNopTHBIE NPOTOK DAQ_BFN
J Chop gaHHbIX DAQ_DAQGate
[ ] Apxwnetl DAQ_DCON "
4 CneunansHele EfE—Ejg":‘“u”edB“rds -

M NonbsosaTensckue uH
L Y YnpaeneHWe Mo aynAamMu

m: Loop — KoHdurypayua
£ Loop SSL ID: GenDB

[BarpyalﬂTh CUCTEMY W3 3TOW E,EI,]

Wma: [ Generic DB
OnucaHwe:

Aapec: | JAGLKS/St.db ]

Kogosana cTpaHuya: [UTF-S ]

4 o N Brnwouats: [ |

e

Puc. 4.1e. Bxnaoka "Baza oanuvix" B/] mooyna noocucmemot "B/]".
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4 @ OpenSCADA QTCfg: leMo cTaHums

B3 000X &Ll 200 A

MimA .
£-@ Lemo cranuns Bbasza gaHHbix: Generic DB

El---;: Ba3bl g aHHbIX Baza gaHHbIx ] Tabnuubl sQL
-5 B4 DBF

)

‘rﬂv‘ B[ FreBird OTKpeITEIE TaBauyb:
& 50 mysaL DB
G- B[ PostgreSQL FStrch Pack
-5 B SOLite SYS
- Mogens ArNKC

Generic DB -
nbnuoTekw dyHKL
- Export DB E
- CBY: ATJIKC :
i CBY: BazoBele Gubn
L CBY: TecThl :

EB BeszonacHocTe
9 TpaHcnopThl E
~ (gt TPaHCNOpTHBIE I'IF:IC!TGIK.:.
ﬂ Chop faHHBIX ;
-] ApxuBbl

ﬁ CneywanbHble

.!J Monb3oBaTenbCKWE WH
L @ YnpaBneHWe Mo 4ynamMu
Loop

Loop S5L

O O O O O e P =

]

1 L 1|k

=lroman] 4

Puc. 4.1f. Bknaoka "Tabnuywst" K] mooyns noocucmemot "BJ]".
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2 OpenSCADA QTCfg: leMo cTaHuMa

@ain PegakTupoBaHwe Bwg [Nomowe QTStarter

883000 RRA 142800 BB

Mma .
. basza gaHHeix: Generic DB
Eli Oemo cTaHuMA
- 55 Ba3bl AaHHbIx |
: Baza gaHHbIx Tabnuyel 50QL
.- B DBF | ]
w B[ FreBird 3anpoc:
@ 54 mysaL
: * .
F-BA PostareSQL SELECT # FROM DE;
£ & BA SOLite
b Mogens AFNKC
Generic DB
BubnuoTekn dryHKL
Export DB
CBY. ATTIKC : TpaHzakuWa: | He AMeeT 3Ha4YeHMA |v]
CBY: basosble Gubn|
- CBY. TecTol .
I'ﬂ% BelonacHocTe
g} TpaHcnopThl ;
@ TPEHCNOPTHBIE NPOTOK D TYPE MNAME DESCR Il
ﬂ CBop AaHHeIx ¢ 1 |LibBD MySOL | Functions libraries |Many functions libraries. | se
-[] Apxuesbl . - )
GenDB SQLite Generic DB A
ﬁ CneunanoHble ¢ T
| None3oeaTensckne WH 3 |LibDE SQLite | Functions libraries |Many functions libraries. | /LI
‘o B ¥NpaBneHue Mo Lynamu| AGLKS model contents::
B Loop : - Genericstation; -
- @ Loop SSL : :E:%g%f
4 |AnastModel SQLite |AGLKS model - KM201- JA
- KM202;
- KM301;
- KM302;
5 |arch AreBird Mva
6 |testFB FreBird sel
7 |GenDB MwSQL | Generic DB sel
g8 |arch MySQL selt]
A KFS rendal rontarnte:- !
Al = (4]»] ! i | EID

[=l¥roman] 4

Puc. 4.1g. Bxraoxa "SQL" B/l mooyns noocucmemot "BJ[".
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Crpanuna u3ydeHus COACPKUMOI0O TaOJIMIIBI CONEPXKUT TOJNIBKO OAHY BKIaaky "Tabmuma". Bxianka
"Tabmuua" (puc.4.lh) conmepXUT moje HMEHHM TaOIUIBI W TaOIUIy C COACPXKUMBIM. Tabnuieit
COJEPKHUMOTO NMPENOCTABISIIOTCSA (DYHKIHHU:

+  PEJaKTHPOBAHUE COAEPIKUMOTO SUEEK TaOIIHIIbI;
+ 100aBlIeHHE 3aMTUCH (CTPOKH);
+ yJaJIeHUe 3aMucH (CTPOKH).

++| QT OpenSCADA KoHthMrypaTop & es

daiin PepaktwposaHve Bup [Momouwb

88000 L4200 @@

‘ s Ta6nuya: SYS
= @ Demo station

£ %5 basbl faHHbIX Tabnuua

% B/l SQLite

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

£ OcHoeran B

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

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

&

%4 BesonacHocTe

i TpaucnopTel

v TpaHCnopTHbIE NRPOTOKOMSI
| Cbop paHHbIX

[ ] ApxuBbl

& CneuvanbHble

4 Monb3osaTensckhe UHTEPDENC
% YnpaBnexue MomynamMu

=

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

#

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

B2

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

B3

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

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

Puc. 4.1h. Bxraoka "Tabauya" mabauyer B/] mooyns noocucmemot "BJ]".

Onucanue nporpammbl OpenSCADA 51



4.2. Iloacucrema "be3onacHoctn"

[Toxcucrema He sBIseTCS MOIYJIbHOU. [[msi KOoH(HUTyparuu TOACUCTEMBI TPEIYyCMOTpPEHA KOpHEBas
cTpanuia noacucremsl "bezonacHocTs", coaepkamas Bkiaaku "lloap3oBarenu u rpynmsl nojb3oBarenen”
n "llomomp". Bxnaaka "llomp3oBaTrenu u rpynmnsl noibs3oBatenel" (puc.4.2a) COREPKUT CIUCKU
MoJIb30BaTeie W Tpynn mosb3oBatenei. Ilomp3oBatens B rpynme  "Security" u ¢ mpaBamu
MPUBUIICTHPOBAHHOTO MOJIB30BATENSI MOXKET 100ABUTh, YAIUTh MOJIb30BATENS WU TPYIITY MOJIb30BaTENCH.
Bce ocranpHble MOIB30BATENM MOTYT TMEPEUTH K CTPAHUIIEC IOJIB30BATENS WJIM TPYIIBI TOJIb30BATEIs.
Bxnanka "Ilomons" cogepXuUT KpaTkyro NOMOIIb ISl TaHHON CTPAHUIIBIL.

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

Puc. 4.2a. Bxnaoka "llonvzoeamenu u epynnuvl noiv3osamenetl” KOpHe8ol cmpanuybl NOOCUCEMbl
"bezonacnocmy”.
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Jns xoHburypauuu moJb30BaTeNsl IPEIOCTAaBIACTCA CTpaHUIA, COJAEpXKallas TOJbKO BKIIAJKY
"TTonp3oBarens" (puc.4.2b). Briagka comepXuT KOH(UTYpalMOHHBIC JaHHBIE MPO(UIS IMOJIB30BaTEN,
KOTOpbIE MOXXET HW3MEHATh CcaM T[0Jh30BaTelb, TMOJb30BaTeNb B rpymme  "Security"  wam
[PUBUJIETUPOBAHHBIN M10JIb30BATENb:

«  Ums — nadpopmanus o0 IMeHHU (MICHTUPUKATOPE) TOTH30BATEIIS.

« [lonnoe umsa — yka3bpIBaeT Ha MOJTHOE UMsI ITOJIb30BaTEII.

«  HM3obpadsicenue nonvzoeamens — yKaszblBaeT U300pakeHHE MoJb30Barensd. M3o0paxenne Moxer
OBITh 3arPY’KEHO WU BBITPYKEHO.

« bJ/[ nonvsosamens — anpec b/l 1 XpaHeHUs TaHHBIX MOJIb30BaTEN.

« ITlapons — 1mone Ui U3MEHEHUS TTapoJIsl MOJIb30BaTelsl. Beerma oroOpakaer "******!,

« Ipynnol nonvzosameneti — TabnuLa C MEPEYHEM TPYII MOJIb30BaTENEH CTAaHIIMM U MPU3HAKOM
MIPUHA/IJISKHOCTH TIOJIB30BATENS K TPYIIaM.

| QT OpenSCADA KoHhWrypaTop

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

Puc. 4.2b. Bxnaoka "lonvzoeamensy” cmpanuywvl nonvzosamensn noocucmemul "bezonacnocms”.
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Jlis KoHGUrypanuu rpynisl MoJb30BaTeIel NPeIoCTaBIseTCs CTPaHULa, COAEpIKallas TOJIbKO BKIAAKY
"I'pynma" (puc.4.2c). Bkinaaka conepXuT KOH(GUTYpallMOHHBIE JaHHBIE MPO(UIIS TPYMIBI MOIb30BaTeNeH,
KOTOPbIE MOKET U3MEHATh TOJIBKO IIPUBUWIIETMPOBAHHBIN MOJIb30BATEINb:

«  Umsa — nndpopmanus o0 UMeHHU (UIEHTU(UKATOPE) IPYIIIBI OJIB30BATEICH.

+ [lonnoe umsa — yka3pIBaeT HA MOJHOE UMsI IPYIIIBI IOJIb30BATEIEH.

« BJ] epynnwvi nonvzoeameneii — aapec bJl 1 XpaHeHHs JaHHBIX TPYIIIBI I0JIB30BATEIEH.

« Ilonvzo6amenu — CIUCOK IIOJb30BaTeNIel, BKIIOYEHHBIX B JaHHyl0 TIpyniny. C HoMoIibro
KOHTEKCTHOT'O MEHIO CIIUCKA MOXHO 100aBUTh MJIH yIAIUTh MOJIb30BATEINS B TPYIIIE.

so QT OpenSCADA KoHdgurypaTop =l

dann Pepaxktvposanve Bua [Nomouwls

830000 L4l |BOCL @0
4]

|HMﬂ
= @ Demo station

pynna users

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

<] | (]

Flroman)
{romar]

Puc. 4.2c. Bxnaoka "I pynna" cmpanuysi epynnsi nonvszosamerneti noocucmemol "bezonacnocms”.
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4.3. lloacucrema "Tpancnoprsl"

[Toxcucrema sBIsIETCS MOYJIBHOW M COEPIKHUT UepapXuto 00BEKTOB, N300paxEHHYIO Ha puc.4.3a. Jlns
KOHQUTYpalluu TOACHCTEMBl TPEAYCMOTpEHa KOpHEBas CTpaHMLa mojacucteMsl '"TpancropTsl”,
coaepxarias Bkiagku "[loacucrema", "Monynu" u "Tlomonrs".

Hemo cTaHyua

Sockets
Tinm mp aHemopma |l

CucmesHeIl cmold

Crodl modcusmen

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

Brod muegrid M cxod sl |

Modynsibid cnodj |

Puc. 4.3a. Hepapxuuecxkas cmpyxmypa noocucmemul "Tpancnopmet”.

Bxnaagka "Ilomcucrema" (puc.4.3b) comepkutr Tabmuiy KOH(PUTYypamWu BHEIIHUX JUIS JaHHOM
OpenSCADA cranuuii. BHemHue craHimu MOTYT OBITh CHCTEMHBIMH U TIOJb30BATEIBCKUMH, YTO
BBIOMpAETCSI COOTBETCTBYIOUIMM TnapamMeTpoM. CuHCTEeMHbIE BHEUIHHE CTAHIUU JOCTYIHBI TOJBKO
NIPUBWIECTMPOBAaHHOMY IIOJIB30BATEN0 M HUCIOJB3YIOTCS KOMIIOHEHTAMHM CHCTEMHOIO Ha3HAudeHUs,
HanmpuMep, MEXaHHW3MOM TOpPU30HTAJIbHOTO  pe3epBupoBaHuss u  moayiem  DAQ.DAQGate.
[Tonb30BaTenbCKUE BHEIIHWE CTAHIMM TMPUBS3aHBI K MOJB30BATENI0, KOTOPBIM HMX CO3/aBall, a 3HAYUT
CIMCOK  II0JIb30BATEIbCKUX BHEIIHUX CTaHUMA MHAMBUAyaJeH [  KaXJIOTOo  I0JIb30BaTeds.
[Tonb30BaTenbCKUE BHEIIHUE CTAHIMU MCIOJB3YIOTCS KOMIIOHEHTaMu Trpaduueckoro uHTepdeiica,
Hanpumep, ULQTCfg, UL.WebCfgD u Ul Vision. B Tabnuiie BHEIIHUX CTaHIMH BO3MOXKHO 100aBJICHUE U
yajeHue 3anrcel Mpo CTaHIMIo, a Takxke uX Moaupukanus. Kaxaas 3anuch COIepKUT MOJIS:

+ Id — uneHtuduKaTOp BHELUIHEH CTAHIIUHU.

«  Umsa — uMa BHENIHEN CTaHIIUH.

« Tpancnopm — BBIOOP U3 CIHCKA MOJYJIS ToJicuCcTeMbI "TpaHCIOpTHI" IS MCITOJIB30BAHUS €TO B
JIOCTYTE K BHELIIHEW CTAHIUU.

« AOpec — aapec BHeUIHEH cTaHIMH B (hopmaTe, crienu(PUIHOM I BEBIOPAHHOTO B MPEIBIAYIIIEM
noJie MotyJis noacuctemsl "TpancnopTsr”.

« [lonv3oéamensy — UMS/UIEHTU(PUKATOP MOIB30BATENS YAAIEHHON CTaHIIMU, OT UMEHU KOTOPOTO
BBITIOTTHATH MOJKIIOYECHHUE.

« Ilaponby — naposb Noab30BaTeNs yIaNEHHON CTaHIINH.
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http://wiki.oscada.org/Doc/Vision?v=10pu
http://wiki.oscada.org/Doc/WebCfgD?v=dn4
http://wiki.oscada.org/Doc/QTCfg?v=16vk
http://wiki.oscada.org/Doc/DAQGate?v=d1r

Bxmagka "Monynu" (puc.4.1b) comepxxut crnucok Moaynei mojcucteMsl "TpaHcnopTsl" ¥ UASHTUYHA
JUIsL BCeX MOJIyJbHbIX mojacucteM. Bxmaaka "Ilomomip" comepXKUT KpaTKyi0 MOMOUIb AJi JAaHHOM
CTpaHUILIBI.

¢+ | QT OpenSCADA KoHHrypaTop = 3| %
$ain Pepaxtuposadve Bug [Momolys

800U 14l 200 00

‘MMH
5 @ Demo siation g Modcucmema: TpaHcnopmel

5 Basbl AaHHBIX

% BeaonacHocTs Mocucrema | Mogynu | Momows |
= ¢ TpaHcnopTsl .
5 @ SSL CucremHele BHELIHWE XOCTbI: ||
Bxodwoti mpaticr | [EPEYEHb BHELIHUX XOCTOB:
BoixodHol mpaHc Id | Wma |Tpancr|op'r| Anpec MNonbaoBatens |I'Iaponb‘
= ¢g CoKeThl
BxodHoli mpaHcn 1|loop Loop CokeTbl TCP:localhost: 10005 roman .
BoixodHou mpac | {51 1,5085) | |oop SSL | SSL localhost:10045 root e
s TpaHcnopTHele NpoT
/| Cbop panHbix 3 plxB PLX8 Coketel | TCP:pix8.diya.org:10005 roman R

=

[] ApXMBbl

» CneuvanbHele

[ Monb3osaTensckue v
¢ Ynpaenexue moayns
& Loop

& Loop SSL

PLX8

-

[ an

fomen
S

Puc. 4.3b. Bxnaoka "lloocucmema'" kopnegoti cmpanuywvt noocucmemst "Tpancnopmot”.
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Kaxnapiii monyns mnoacuctembl "TpaHcropTel" mpenocTaBisieT KOH(UIYpPalMOHHYIO CTpPaHUIy C
Bkiaakamu "Tpancnopter" u "llomonrs". Briaaka "TpancnopTs!” (puc.4.3¢) COAEPKUT CITUCOK BXOASIINX
U UCXOJAIINX TPAHCIIOPTOB, 3aPETMCTPUPOBAHHBIX B MOJyle. B KOHTEKCTHOM MEHIO CIIMCKOB TPAHCIIOPTOB
MOJIb30BATENI0 MPEJOCTABIISAETCS BO3MOXKHOCTH J00aBJIEHUs, YHaleHHs U IMepexofa K HYKHOMY
Tpancnopty. Bo Bkiamke "Ilomoms" comepkutcs mHDOpMAIus o Moayne moacucteMsl "TpaHcmopThr”
(puc.4.1d), cocTaB KOTOPOH UASHTUYEH ISl BCEX MOYJIEH.

$ain Pepaktuposanne Bug [lomoulb
B8 O0C0CO0R=xx 1l 200 29
mm .
5 @ Demo station @ Modynk: Sockets
. Basbl faHHbIx
72, BesonacHocTb TpancnopTsl | Momowe |
= 4 TpaHcnopTsl .
ag @ SSL Bxon;
BxodHol mpaHcnopm: Self
BeixodHol mpadcnopm WEB_T
=+ CokeTol WEB_2
Bxodnol mpaHcnopm:
BeixodHol mpadcnopm
o TpaHCcnopTHble NPOTOKONb
~/| CBop paHHbIX
| ApxuBbl Beixoq:
&4 CneuwnansHble TrCntrloop
4 MonbaoBaTenbCckue UHTepC TrCntrplx8
¢ YnpaeneHwe mogynaMu
& Loop
& Loop SSL
PLX8
[ D
Ffoman]

Puc. 4.3c. Bxnaoka "Tpancnopmut” mooyns noocucmemwt "Tpancnopmer”.
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Kaxxnprit  TpaHCIIOPT COACPKUT COOCTBEHHYIO CTpaHMIy KOH(Hrypanmuu ¢ OJHOW BKJIQJIKOU
"Tpancropt". DTa BKJIaKa COIEPKUT OCHOBHBIE HACTPONKH TpaHcmopTa. Bxomsiuii Tpancopt (puc.4.3d)
COJIEPIKHUT:

+ Pasnen "CocrosiHue" — cOAEpKUT CBOMCTBA, XapaKTEPU3YIOLIUE COCTOSHUE TPAHCIIOPTA!
«  Cmamyc — unpopManys 0 TEKYIIEM COCTOSHIH TPAHCTIOPTA ¥ CTATHCTUKA €T0 paboThI.
«  Bwinonnsiemcs — coctosHue TpaHcnopTa "BeimonHsercs".
« B/ mpancnopma — anpec b/l 1ns xpaHeHus TaHHBIX TPAHCIIOPTA.

+ Paznen "Kondurypamus" — HEmocpeACTBEHHO COIEPKUT OISl KOH(DHUTyparyu:
« ID — undopmanust 06 uACHTUPHUKATOPE TPAHCTIOPTA.
Hma — yka3pIBaeT UMsI TPAHCIIOPTA.
Onucanue — KpaTKOe ONMUCAHUE TPAHCTIOPTA U €r0 HA3HAYCHHUS.
« Aodpec — anpec TpaHCTIOPTA B crielU(UIHOM JUIS TUTIA TpaHcTopTa (Moayssi) hopmare.
Onucanue ¢opmara 3amucu ajpeca TPAHCIOPTa, KaK MPaBUJIO, TOCTYITHO BO BCILIbIBAIOIIEH
MIOJICKA3Ke ATOTO MOJIS.
« Tpancnopmmusili npomokon — YKa3blBa€T HA MOAYJIb TPAHCHOPTHOIO MPOTOKOJIA
(moacucrema "TpaHcOpTHBIE IPOTOKOIBI'"), KOTOPBIN JOHKEH paboTaTh B CBA3KE C JAHHBIM
BXOJHBIM TPAHCIOPTOM. T.€. TIOJMyYEHHBIE HECTPYKTYPUPOBAHHBIC JaHHBIE STOT MOJYJIb
OyZeT HaIlpaBJIsATh HA CTPYKTYpHU3aLUI0 U 00pabOTKy YKa3aHHOMY MOJAYJIO TPAHCHOPTHOTO
IIPOTOKOJIA.
« 3anyckamb — YyKa3blBa€T Ha cocTosiHhe 'BpinonHsgercs", B KOTOpOE NEPEBOIUTH
TPaHCHOPT MpPH 3arpy3Ke.

Paiin PepaktwposaHwe Bug [lomolyb

28500

2

BxodHoii mpaHcnopm: Self

-+ x| ) o

‘HMH

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

TpaHcnopt

~CocTtoaHue

= g SSL
BxodHoll mpaHcropm:
BeixodHol mpaHcnopm

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

BeinonHaetca:

=

4 CneuwancHble

[ Monb3oBaTensckke MHTEpC
& Ynpasnexue Moaynamu
& Loop

= Loop SSL

PLX8

=

I (1]

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

Anpec: | TCP::10005:1

TpancnopTHeIA npoTokon: | SelfSystem |-

3anyckate: (v

B vepens
Makcumym KNMeHToB:
BxogHon Bydpep (kbaiT):

Jroman)

Puc. 4.3d. Bkraoka "Tpancnopm" cmpanuysl 6xoosueco mpancnopma mooyis ROOCUCHeMbl
"Tpancnopmor”.
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Ucxonsmuii Tpancnopt (puc.4.3€) COnepKuT:

+ Paznen "Cocrosinue" — coepKUT CBOMCTBA, XapaKTEPU3YIOIIHE COCTOSTHUE TPAHCTIOPTA!
«  Cmamyc — vH(pOpMaIUs 0 TEKYIIEM COCTOSHUU TPAHCTIOPTA U CTATHUCTHKA €ro paOOTHI.
+  Buwinonusemcs — cocrosinue Tpancnopra "BeinonHserca”.
« b/ mpancnopma — anpec bJl nna XxpaHeHHs! JaHHBIX TPAHCIIOPTA.

+ Pazgen "Kondurypanus" — HEnocpeaCTBEHHO COAEPKUT MOJI1 KOHPUTypaLUu:
« ID — undopmanus 06 uaeHTu(UKaTOpe TPAHCIOPTA.
+  Mmsa — yka3pIBaeT UM TPAHCIIOPTA.
+  Onucanue — KpaTKOe OIMCaHKUE TPAHCIIOPTA U €r0 Ha3HAYCHMSL.
+  Aopec — anpec TpaHCHOpTa B crielu(UIHOM JUIS THIIA TpaHCIOpTa (MOIyss) gopmarte.
Onucanne opmara 3amucu aapeca TPAHCIOPTa, KaK MPaBUIIO, TOCTYITHO BO BCILIbIBAIOIIEH
MOJICKA3Ke ATOTO TOJISL.
« 3anyckamv — yKa3blBae€T Ha COCTOssHME 'BpinonHserca', B KOTOpoe NEpEeBOJIUTH
TPaHCIOPT MU 3arpy3Ke.

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

88000 =X L4l 200 B8O

Mma

= ‘ Demo station

BrixogHou TpaHcnopT:Exlar

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

(4] €10

=

D —————
Puc. 4.3e. Bknaoka "Tpancnopm" cmpanuyvl ucxoosuwe2o mpancnopma mooyis HoOCUCmeMbl
"Tpancnopmut”.
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Hcxonamuii TpaHCHIOPT, B JIONOJIHEHHE, IPEAOCTABISAET BKJIAAKY (POPMUPOBAHUS IMOJIb30BATEIHCKOIO
3arpoca uepe3 JaHHbIi TpaHcnopT (puc.4.3f). Bknanka npeqHasHayeHa Ui HaJAQAKH CBSI3H, a TaKkoKe IS
OTJIAJIKU IPOTOKOJIOB U COJEPIKMUT:

+  Bpewmsa (mc) — nndopmanus o BpeMEHH, 3aTpaueHHOM Ha 3aIllpocC U MOJyYEHHUE OTBETA.

«  Peoicum — yKa3plBaeT pPeXUM AaHHBbIX, U3 cnucka "bunapuseiii”, "Texkct(LF)", "Tekct(CR)",
"TexcT(CR/LF)", B koTOpOM OyneT hopMHpPOBATHCS 3alIPOC U MPETOCTABIATHCSA OTBET. B OuHapHOM
peXKUME JTaHHBIE 3alKCHIBAIOTCS MapaMH YUCEN B IIECTHAANATEPUYHOM HCUYHCICHHH, T.€ OalTamu,
pa3enEHHBIMH TPOOEITaMH.

« Oorcudamv maumayma — TPU3HAK OXKHUJIATh TailiMayTa MNpH TOJTy4YeHUH OTBeTa. MHoOrue
CHUCTEMBI TIpM OTBETe Ha pasnuuyHbix mnpoTtokosax (HTTP) moryr crnare naHHble OTBeETa
HECKOJIbKUMHU KyckaMu. be3 atoro ¢iara 6yzaer momydyeH u oToOpaxEH TOJIBKO MepBbIi Kycok. [Ipu
ycTaHOBKe 3Toro (hiara OyaeT OCYIIECTBICHO OXHIAaHHE BCEX KYCKOB OTBETa, BIUIOTH [0
OTCYTCTBMSI JaHHBIX B TEUCHUHU TaliMayTa J0KUJaHUS TPAHCIOPTA.

+  Omnpasums — KOMaHJAa OTIPABUTH 3aIIPOC.

+ 3anpoc — cONEPKUT 3aMpOC B BBIOPAHHOM PEXXHUME IPEACTaBICHUS T1aHHBIX.

+  Omeem — npeioCTaBIsIeT OTBET B BBIOPAHHOM PEXXHUME MPEACTaBICHUS TaHHbBIX.

~+ 1 OpenSCADA QTCfg: Jlemo craHyus

®ain PepakTupoeaHwe Bwup Momows QTStarter

85000 1L 200 DD

||."|MH [+] w
B @ CoweTu BeixogHou TpaHcnopT:testHTTP
(- BXOAHO# TRaHCNOPT:! [—[—l
Bl BuX0gHO# TPaHCNOPT: TpancnopT | 3anpoc
- Brn T Bpems (mc):
- DAQGateloop P ' 30.634

- DAQGatetestloop Pexum: | TekcT(CR) H

-~ DAQRedndtloop

- DAQRedundantloop OMWLGaTe TalmayT: [V
-~ UIQtCfgathena
- UIQtCfgirkutsk TNpaBATe
-~ UIQtCfgkotel 3anpoc:
- UIQtCfgloop
- UIQtCfgnetBook GET / HTTP/1.1
- UIQtCfgple i Host: localhost
-~ IQtCfgple ‘s
- UIgtCfgroman
-~ UIQtCfgserver
- UIgtcfgserverl
~UIQtCfgtest OTeeT:
- UIQtCrgyarbrl HTTP/1.0 200 OK
- UMisionirkutsk Server: OpenSCADA 0.7.1
- Uhisionloop Accept-Ranges: bytes
-~ UNisionserver Content-Length: 2050
- UNisionyarbrl - Content-Type: text/html;charset=UTF-8
- testHTTP
- TecT ModBus <?xml version="1.0"' 7=
~testOPC <!DOCTYPE html PUBLIC '/fW3C//DTD XHTML 1.0 Transitional//EN'
[y TpaHCMOPTHLIE NPOTOKOALI '‘DTDfMhtmll transitional. dtd'>
| CBop gaHHeIX - <html xmins="http:/fwww.w3.0rgf1999/xhtml'> ’
[ ] ApxuBsl - <head= E
rerrn | 4 Ip wmata httnannie—'"Tantant Tuna' cantant—'tewtibtml. charcet—| ITE_8'i-

IFffomar]

Puc. 4.3f. Bknaoka "3anpoc"” cmpanuyvl ucxooswezo mpancnopma mooyna noocucmemul "Tpancnopmuot”.

Onucanune nporpammbl OpenSCADA 60



4.4. lloacucrema "TpancnopTHbie IPOTOKOJIBI'"

[Moncucrema siBnsieTcss MOAYNbHOH. [l KoH(UTrypamuu TOJICHUCTEMBI MPEAYCMOTpPEHA KOpPHEBas
cTpaHulla noacuctemsl "TpaHcnopTHble TPOTOKOJIBI", coaepskamias BkiIagku "Mopynu" u "l[lomomp".
Bxknaaka "Moaynu" (puc.4.1b) comepxuT cnucok Moayieil moacucremsl "TpaHcropTHBIE MPOTOKONBI" U
WJEHTUYHA JUISi BCEX MOJYJbHBIX ToacucTteM. Bxnaaka "Ilomomp" COAEPKHUT KpaTKyr0 MOMOIIL IS
JTAHHOM CTpaHMULIBI.

Kaxnprit monmyne moacucteMbl "TpaHCHOPTHBIE TPOTOKOIBI" TPENOCTaBISET KOH(DUTYpalIMOHHYIO
crpanuily ¢ omHoi Bkmaakoi "Ilomomis". Bo Bkimagke "[lomomp" comepikurcst mHbOpMaIus O MOAYJIE
noacucrems! "Tpancnoptabie mpoTokonsl" (puc.4.1d), cocTaB KOTOPO# HICHTUYEH IS BCEX MOTYJICH.
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4.5. Hoacucrema "Coop naHHbIX"

[Toxcucrema sBIsIETCS MOIYJIBHOUM M COCPIKHUT UEpapXut0 00BEKTOB, N300paxEHHYIO Ha puc.4.5a. J{ns
KOHQUTYpalluu TOACHCTEMBbI TMPEAYCMOTpEHAa KOpHEeBas cTpaHuua mnoacuctemsl "COop JaHHBIX",
coneprkamias Bknaaku "bubnauorexu mabdiaonos", "Moaynu" u "l[Tomoms".

Jns momyyeHus noctyna Ha MoAudUKaluio OOBEKTOB ASTOM MOJACHUCTEMbl HEOOXOJHWMBI IpaBa
nosip3oBarens B rpynne "DAQ" wiu npaBa NpUBUWIETMPOBAHHOTO I10JIb30BATEIIS.

o

CUCmeMHsIl cnod )
Jemo
CTaHUKWA

Crod modcucmend |

- = 2
Modymereil enod

System | BlockCale| ., nag
Auto DA, GenStat| osmpanses

[MemInfo] [CPUInfn][I*’-ZI_I;IN][H_I_IEE

S

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

N, ~

apamemp

h,

Puc. 4.5a. Hepapxuueckas cmpykxmypa noocucmemwvt "Coop oannwvix”.

Bxmanka "PesepBupoBanue" (puc.4.5b) coaepkKuT KOHPUIypaluio pe3epBUPOBAHUS HCTOYHHKOB
JTaHHBIX moacucTeMbl "COOp AaHHBIX" CTaHIIMU B COCTaBE HACTPOECK:

«  Cmamyc — conepxuT HHYOpMAIHIO 0 paboTe CXEMBbI Pe3epBUPOBAHUS, HA TAHHBI MOMEHT 3TO
BpeMsi, 3aTpayeHHOE Ha MCIIOJIHEHHUS OJTHOTO IMKJIA 33/1a4M 00CITy>KUBaHHUS pe3epBa.
«  Vposenv cmanyuu — yxaszpiBaeT ypoBeHb JAHHOU CTaHLIUU B cxeMe pezepBupoBanus (0-255).
« [Ilepuoo 3adauu pesepsuposamus — YKa3blBa€T MEPUOJUYHOCTh HCIOIHEHHUS 33Ja4u
pe3epBUpOBaHus B cekyHaax (1-255).
«  Hnmepsan epemenu 6occmanosieHus coeouHerus — yKa3blBaeT yepe3 Kakoil HHTepBajl BpeMEHU
OCYILIECTBIISTh TOMBITKY BOCCTAHOBIIGHUS COEIWHEHUS C TOTEPSHHOW pe3epBHON CTaHIMEH B
cexkynaax (0-255).
- [7ybuna epemenu 60ccmaHo8NeHuUss OAHHbLIX — YKa3blBaeT Ha MAaKCHUMAaJbHYIO TIyOHHY
ApXUBHBIX JAHHBIX JJIsI BOCCTAHOBJICHUS M3 apXWBa YJAJIEHHOM CTaHLMM MpU 3amycke B yacax (0-
12).
« Cmanyuu — coaepXut Tabnuily ¢ uHQpOpMaIue o pe3epBHbIX CTaHUUAX. CTaHIMU MOXXHO
NO0aBIATh U yIATSITH MOCPEICTBOM KOHTEKCTHOTO MeHI0. MneHTtudukarop m00aBIeHHBIX CTAHITUN
HY)KHO BBIOpaThb U3 CIOHCKA JIOCTYNHBIX cucTeMHbIX craHmmii OpenSCADA. Tabmuna
MIPEOCTABIISET CIASAYIOIYI0 HH()OPMAIMIO O CTaHIHH:

« ID — unentuduxatop cucremHon craniuu OpenSCADA, nomkeH ObITh M3MEHEH TIOCTIe

no0aBJeHHs MyTEM BBIOOpA U3 TIEPEUHS TOCTYITHBIX;

«  Hma — ums cucremHoil cranuuu OpenSCADA;

 JKue — NpU3HAK HAIMYUS CBS3H C PE3CPBHOM CTaHIIUEH;

«  Vpoeenb — ypoBeHb yad€HHON CTaHIIMU B CXEME PE3EpPBUPOBAHUS;

« Cuémuux — CU€TYMK 3alpOCOB K pE3EpPBHOM CTaHUUM WJIM BPEMEHHU OXKUJAHUS
BOCCTAHOBJIEHMS], B CIIy4ae OTCYTCTBUS CBA3H;
« 3anywen — CHUCOK JOCTYNHBIX KOHTPOJUIEPOB, C MPHU3HAKOM (+) — KOHTPOJUIEPHI

JIOKAJIbHOI'O UCIIOJTHCHHUA Ha yﬂaﬂéHHOﬁ CTaHIIMH.
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« Ilepexoo k kongueypayuu nepeuns yoanénHulx cmanyuii — KOMaHJa JJs Iepexo/ia Ha CTPaHUILy
koHpurypamuu ynanéuasix OpenSCADA crannmii, B nogacucreme "TpancrnopTs”.
« Koumponneppr — conepkur TaOiaMIly C IE€PEYHEM KOHTPOJIJIEPOB, JOCTYIHBIX IS
pe3epBUPOBaHUs, U TEKYIIEE UX COCTOSIHUE:
«  Kommposiep — TONHBIN UICHTUPUKATOP KOHTPOILIEPA;
«  Mma — M KOHTPOJLIEPA;
+  3anywen — NpU3HAK UCIIOJHEHMSI KOHTPOJUIEPA JIOKAIbHON CTAaHLIUEH;
« Pezepsuposanue — pexuM pe3epBUPOBAHMS KOHTPOJIIEpA, MOXKET ObITh BBIOpaH U3
nepeuns: "BeiximodeHo" n "AcuMMeTpUuHO";
« Ilpeonoumenue ucnonnenuss — KOH(PUIypalus IPEeIIOYTUTEIBHOIO MCIOJHEHUS Ha
yKa3aHHOHM CTaHIMM, MOXET ObITh U3MEHEH; 3ape3epBUPOBAHHbIE 3HAYCHUS YKa3bIBAIOT Ha:
<BbICOKHMII YypOBeHb> — WCIIOJIHCHHE HA CTAHIMM C HAaWBBICIIMM ypoBHeM, <HM3KHH
YPOBEHb> — HCIOJHEHUE HAa CTAaHIUMU C CAMbIM HHU3KHM ypoBHEM, <ONTHMAJbHO> —
BBIOOp /JIS1 MCTIOJTHEHUSI HAaMEHEee Harpy>KEHHON CTaHIIHH.
« Yoanéunviti — mpu3HAK, YyKa3bIBAIOIIMK HA WCIIOJHEHHE KOHTPOJUIepa YAaIEHHON
CTaHIMEH U paboTy JOKAIbHOM CTAaHIIMK B PEXKUM CUHXPOHHU3ALMU JAHHBIX C yIATEHHOM.

,,¢ O QT Configurator of OpenSCADA: Station 1

®alin  PegakTwpoeaHve Buy  Momows  QTStarter

8 5000w = 200 28

WMnaa
) Station 1 M Modcucmema: C6op daHHBIX
";—. Basbl faHHbx

{4} BesonacHocTs Pe3epEWpoBaHWE [ EMGNUOTERN WabnoHo s | Mogynu | Moo ]
} TpaHcnopTsI
ais TPaHCMOPTHBIE NPOTOKONE CTaTyc. Bpema oBpaborior T.173 mc. B
B B CBop paHHBIx
Wnio3 MCTOHHMKOE Aat MNeprop 3apa4K pesepBUpoBaHna (c): _
MaocBus
DCOM EnMeHT MHTEpPB&N BPEMEHW BOCCTAHOE NEHWA COBAMHEHMA (C): _n
SNMP knueHT v
A —— nyGuHE BPEMEHW BEOCCTEHOENEHWA AAHHEIX (YACOE ) _
H CHop gaHHbIx cuc CTaHupmI:
IsyKoBaA KapTa -
ToMUECKIi YPOB SHE lﬂ Hma IH{MB | YpoBeeHs | CUETUKE | Jany weH |
BoiMncnTens Ha java stz Station2 | w2 4 System AutoDA (+) ;
Chop gaHHbx Siemens

Diamond nnatel cbopa
Bubnuomera wadnonos:
| Apxuebl
@9 CneupansHeie
4| NonesoeaTensckie MHTEE
6 YMpasneHue Mogynami9

[I‘Iepemp, K KOHGM Y PELAN MEPEYHA YASNEHHEXN CTaHLYIA ]

KoHTponneps!:
I KoHTponnep KMmaa |33n3ru|,9H | PesepevpoeadHue | zgnoYTeHve mcnonHer—l YaaneHHeIn |
System AutoDA | AKTHEHBIE BEHHBIE \f ACHMMETpUYHOE <BLICOKWIA YPO B EHE> \jf

]

#Jfoman

Puc. 4.5b. Bxnaoka "Pezepsuposanue"” noocucmemor "Coop oannwix".
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Bxnanka "bubnuoreku mabdiaoHoB" (puc.4.5¢) COASPKUT CITUCOK OMOIMOTEK 1abJI0HOB /IJIsl TapaMeTPOB
ATON TOJCUCTEMBI. B KOHTEKCTHOM MEHIO CIHCKAa OMOIMOTEK MIAOIOHOB TMOJIE30BATENIO MPEAOCTABISCTCS
BO3MOKHOCTh JI00aBIIEHUs, yIaJeHUsl U Tiepexoa K Hy>kHou OmOimoteke. Bxkinaaka "Moaynu" (puc.4.1b)
COJICPKUT CIUCOK MoJyJNel moacuctemsbl "TpaHCoOpTH" W WACHTUYHA IS BCEX MOIYJBHBIX MOJCHUCTEM.
Bxnaaka "Ilomors" comep XUT KPaTKyrO MOMOIIb JIJIsl JAHHOW CTPaHUIIBI.

dain Pepaktuposadne Bug [lomowb

88000 = = 200 28

Ma B

= @ Demo station

. basbl panHbIx
i, besonacHocTb
¢ TpaHcnopTsl
o TpaHcnopTHbIE NPOTOKOMLI
| Cbop paHHbIX
= Modyne:

TpaHcnopTép UCTOYHWKOB [

ModBus knneHT
DCON knueHT
SNMP knueHT
BnoyHbIA BEYMCIMTENL
% CGop paHHbIX cucTEMbI
Torvyeckuid ypoBeHs
BbluvcnnTenes Ha java noag
Cbop paHHeIX Siemens
Diamond nnatel cBopa aak

= Bubnuomeka wabmoHos:

s7
BazoBele WwabnoHb

1 ApxuBbl E

B -

Lo Modcucmema: Cbop daHHbLIX

Bubnuotekn wabnoHoe [ Mogynu | Momowb ]

Bubnuotekn wabnoHoe:
S7
BazoBele WwabnoHk

&--3-E

1

®-&-E-E8-E-E-E

Flroman|

Puc. 4.5¢. Bxnaoka "bubnuomexu wabnonog” noocucmemot "Coop oarHwvix".

Kaxnas Oubnmorexka mabimoHoB moacucteMbl "COOp JaHHBIX" TPEIOCTaBIsSET KOHPUTYPAIHOHHYIO
cTpanuny c¢ Bkiagkamu "bubmunortexka" u "lllaGnonsr mapamerpos". Bxmagka "bubmmoreka" (puc.4.5d)
COJICP’KUT OCHOBHBIC HACTPOUKN OMOTMOTEKH B COCTABE:

+ Paznen "Cocrosinue" — cOmepKUT CBOMCTBA, XapaKTEPU3YIOIIHNE COCTOSTHUE ONMOINOTEKH:
«  Hocmynen — coctosiaue 6ubnuoreku "Jloctymnen".
B/ bubruomexu — anpec bJ1 ayis XpaHeHUs JTaHHBIX OMOJIMOTEKH 1 TIa0JIOHOB.
+ Pazgen "Kondurypauus" — HEnocpeaCTBEHHO COAEPKUT MOJI KOHPUTypaLuu:
« ID — undopmarnmst 06 uaeHTHPUKATOpe OMOINOTEKH.
+  Umsa — yxa3pIiBaeT UMs OUOINOTEKH.
+  Onucanue — KpaTKoe ONMcaHue OUOIMOTEKU U €€ Ha3HAYCHHSI.
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Bxnaaka "I[laGmonsl mapamerpoB" (puc.4.5€¢) COAEpXKUT CHUCOK I1abJoHOB B OuoOimoreke. B
KOHTEKCTHOM MEHIO CIHCKAa IOJIb30BATEIIO IMPEIOCTABISIETCS BO3MOXHOCTh TOOABICHUS, yOAICHUS U
nepexo/ia K Hy)KHOMY [1a0JIOHYy.

| QT OpenSCADA KoHhUrypaTop P = - 4
dain Pepaxtvposanue Bug [lomolb

8800V Lkl |EBOL 2@

Wna -] Bu6nuomeka wabnoHoe napaMmempos: base

E- Modyne:

TpaHCNOpPTEP WCTOYHWKOB [ Bubnuoteka [ WaGnoHbl NapaMeTpos ]

ModBus knuenT

DCON knueHT . ~CocTosHue

SNMP knuenT HoctyneH: [

EnoyHbIf BBIMUCTIMTENE .

1 C60p AaHHbIX CHCTEMSI Bl Gubnuoteru: |*.*.tmplib_base |v]

Norvyeckuid ypoBeHb ~KoHdurypauus

BbluncnuTens Ha java noagc Id: base

Cbop panHbix Siemens

Diamond nnatsi cBopa far Mma: lE-aaoBble wabnoHsbl ]
E- Bubnuomeka wabnoHos: OnuncaHune:

ST

MNpegoctaenaet peanusauvio Bazoeeix wWabnoHos.

-basoBble LWabnoHk.
[ ApxwuBebl
&4 CneuvanbHble
4 MonbaosaTtenkckue MHTepdeH
& YnpaeneHue mogynsamu
& Loop
& Loop SSL

PLX8 E

I I (1)

Flroman
D ———————

Puc. 4.5d. Ocnosenas exnaoka kougueypayuu bubauomexu wabnornos noocucmemot "Coop oannvix”.

- | QT OpenSCADA KoHdurypaTop = = x
$ain Pepaktvpoeadne Bug [lomows

880000 Exx L'k EB0WL 2@

ms (=] Bubnuomeka wabnoHoe napamempoe: base
= Modyrne:
TpaHcnopTép MCTOYHKMKOB [ BubnuoTexa I LlabnoHsl napamMeTpoB l
ModBus knueHT
DCON knmeHT LUabnoHei:
SNMP knueHT ] CUrH. guckpeTHan
BEnouHbIA BEMMCNUTENE CwrH. aHamor. no rpaHuUamM
¥ C6Bop nadHbIx cucteMsi PacxopomepHblit yaen
INorvyecknid ypoBeHb Bnok avckp. napameTpoB
BeluucnuTens Ha java noac
Cbop gaHHeIX Siemens

Diamond nnatel cbopa aaH
= bubnuomera wabnoHos:

S7

:bazoBble WabnoHbl
[ ] ApxwBbl

CneuwansHsle
A MonbsoBatensckie MHTERgEN
& YnpaeneHue Mogynamu
= Loop
= Loop SSL

PLX8 @

()

B3

-

|

Jfoman
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Puc. 4.5e. Bknaoka cnucka wabnonos 8 bubauomeke uiabaonos noocucmemvt "Coop oanmvix”.

Kaxxapiit mabnon 6UOMMOTeKH M1a0IOHOB MPEAOCTABISIET KOH(MUTYPAIIMOHHYIO CTPAHUILY C BKJIaJKaMH
"[a6mon" u "10". Brnanka "la6mon" (puc.4.5f) comepxuT 0OCHOBHBIC HACTPOIKH 1a0JI0HA B COCTaBE:

« Paznen "Cocrosinue" — cOIEpKUT CBOMCTBA, XapaKTEPU3YIOIIHNE COCTOSTHUE I1abIoHa:
+  Hocmynen — coctosinue madnona "Jloctymnen".
+  Hcnonv306ano — KOIUYECTBO HCIOJNB30BaHUs I1a0noHa. [lo3BomnseT ompenenuts (axt
UCIOJIb30BAaHUS U, KaK CJIEJCTBHE, BO3MOXXHOCTb PEIaKTUPOBAHNUS I11a0JIOHA.

+ Pazgen "Kondurypanus" — HENOCPEACTBEHHO COACPIKUT IMOJISI KOH(PHUTYpAIHN:
« ID — undopmanus 06 uneHTuduKaTope maodIoHa.
«  HMma — yka3plBaeT UM 11a0JI0Ha.
Onucanue — KpaTKoe€ OINMCaHUe MabJIoHa U €ro Ha3HAYCHHUS.

$aiin PepaxktupoeaHwe Bug [lomowb

B 8000 == I & 2 Q 2 R

| s ] lla6nox napamempa: Bnok duckp. napamMempoe
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Puc. 4.5f. I'nasénas exnaoxa koughueypayuu wabnona napamempog noocucmemwvt "Coop dannwvix".

Bruragka "IO" (puc.4.5g) conmepxxut koHpuryparpio arpudyroB (I0) mabioHOB 1 mporpamMmy madiioHa
Ha OJHOM W3 S3BIKOB  MOJIb30Barelbckoro  mporpammupoBanus OpenSCADA,  nHampumep,
DAQ.JavaLikeCalc.JavaScript. B Ttabmuiy atpuOyToB mablioHa TOJIB30BATEb MOXKET, MOCPEACTBOM
KOHTEKCTHOTO MEHIO, J00aBUTh, BCTaBUTb, yJAIUTh, NEPEIBUHYTh BBEPX HJIM BHU3 3alUCh aTpulyra, a
TaKXke OTPelaKTUPOBATh I0JIs aTpulyTa:

+ Id — unentuduxatop arpudyTa.

«  Uma — ums aTpubyTa.

+  Tun — BBIOOp THTA 3HAUYCHUS aTpuOyTa U3 criucka: "BemectBennsiit”, "Lensrit", "Jlornyeckuii",
"Crpoxka".

+ Peoswcum — BBIOOD pexxumMa aTpubyTa U3 criucka: "Bxon", "Beixon".

«  Ampubym — pexum aTpubyTa nmapameTpa, peaJTu30BaHHOTO Ha OCHOBE madioHa u3 crucka: "He
atpudyt", "Tonbko ans urenus”, "[lonueiit noctyn". s arpulyToB mabdaoHa, y KOTOPBIX 3TO MOJe
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YCTaHOBJIEHO, OYIET CO3[1aBaThCsi COOTBETCTBYIOLIMN aTpuOyT y mapameTpa KOHTpOJUIepa 3TOM
MIOJICUCTEMBI.

«  Kongueypayus — pexum KoHPUTyparuu aTpuOyTa BO BKJIQJKE KOHPUTYyparuu IadiioHa y
napaMmerpa KOHTpojuiepa 3Tod mojcucteMbl u3 cnucka: "Koncranta", "IlyOnmunas xoHcTaHTa',
"Ces3p". B pexxumax "Ilyonmuunas koHcranTa" u "CBs3p" BO BKiIagke KOH(UTYpanuu mrabiioHa
OyayT no0aBieHbl 3TU aTpUOYTHI AN YCTAaHOBKM KOHCTAHTHI WM YyKa3aHUS BHEIIHEW CBSI3U
napaMmerpa.

+ 3Hauenue — 3HayeHHe aTpuOyTa MO YMOJIYAHUIO WU IAOJIOH CCHUIKU JJISl IOCTYIA IO CCHUIKE.
@dopmar mabioHa CCHUTKH 3aBUCUT OT KOMIIOHEHTA, KOTOPBIHA €ro UCroib3yeT. OOBIYHO JIJIST MOITYIS
DAQ.Logicl.ev mabnon cceuiku 3amucbiBaercs B Buzae: {Ilapamerp}|{aTpudyt}. Ilome
{IlapameTp} — yKa3bIBaeT UMs MapaMeTpa Kak KOHTeiiHepa aTpruOyToB. ATpUOYTHI ¢ OAMHAKOBBIM
3Hauenuem {Ilapamerp} OyIyT TrpynmupoBaThCS W TO3BOJISAT HA3HAYATHCS TOJBKO YKa3aHUEM
KOHTEWHepa aTpuOyTOB, a OTHEIbHbIC aTpUOyTHl OyAyT CBsI3aHbI C aTpuOyTaMu KOHTEWHEpa B
COOTBETCTBHH C ITOJIEM {aTpHOYT}.

C CHHTAKCHCOM S3bIKa IporpamMmaI mradjoHa MOYKHO O3HAKOMHUTHCS B JOKYMCHTAIIUKU MOIYJIA,
NPEIOCTABIISIONIET0  MHTEPIPETaTop  BBIOPAHHOTO  si3bIka.  Hampumep,  TUOMYHBIM  SI3BIKOM
noJp3oBarenbekoro nporpammupoBanus OpenSCADA sBisietcst DAQ.Javal.ikeCalc.JavaScript
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set=false;
ifflcmdOpen && last_cmd!=1){ last_cmd=1; set=true; }
iflemdClose && last_cmd!l=2){ last_cmd=2; set=true; }
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Puc. 4.5g. Bkraoka xoughueypayuu ampubymos u npoepammul wabniona noocucmemst "Coop oannvix”.
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Kaxnprit Momyns momcucteMbl "COop maHHBIX" TpeAOCTaBiseT KOH(MUTYpAallMOHHYIO CTPaHHIY C
Bkinaakamu "Kontpomteps" u "llomoms". Bkmanka "Kontpomnepwr" (puc.4.5h) comepkut comcok
KOHTPOJIJIEPOB, 3apEruCTPUPOBAHHBIX B MOAyJle. B KOHTEKCTHOM MEHIO CHHCKa IOJb30BaTEINIO
IPEJOCTABIISAETCS BO3MOXKHOCTh J00ABICHHS, yIAJIEHUS U Iepexo/ia K Hy)KHOMY KOHTpoJsuiepy. Bo Bkiaake
"TTomonrs" comepxkutcs uHpopMmamus o Moayie moacucreMsl "Coop manHbIX" (puc.4.1d), coctaB KoTOpOH
UACHTUYEH JIJIsl BCEX MOJYJIEH.
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Puc. 4.5h. Bknaoka "Koumponnepol” mooyns noocucmemuvr "Coop oannuix".
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Kasx1ip1it KOHTpOJIIEP CONEPKUT COOCTBEHHYIO CTpaHUIly KoH(purypamuu ¢ Briaakamu "Konrpomnep" u
"ITapameTps".

Bxnaaka "Kontpommep" (puc.4.51) comepXuT OCHOBHBIE HAacTpOWKW. COCTaB ATUX HACTPOCK MOXKET
HECKOJIbKO OTJIMYaThCA OT OJHOTO MOAYJS STOW MOJACHUCTEMBI K JIpYroMy, O 4€M MOXHO Y3HaTh B
COOCTBEHHOW JTOKyMEHTAIlMu MOJIyJiel. B kadecTBe mpumepa pacCMOTPHM HACTPOHKH KOHTpOJUIEpa y
Moyl KoHTposuiepa norudeckoro DAQ.LogicLev:

+ Paznen "Cocrosinue" — cOEepKUT CBONCTBA, XapaKTEPU3YIOIINE COCTOSTHUE KOHTPOJLIepa:
- Cmamyc — yKa3blBaeT cTaTyc KOHTpoJuiepa. B Haiem ciydyae KOHTpOJIIep UCIIOIHAETCS
Y BpeMsI BBIYUCIICHUS COCTaBIsET 656 MUKPOCEKYH/I.

« Brknwouen — coctosHue KoHTposuiepa "BxmroueH". BKIIIOYEHHBIH — KOHTpOJLIEp
MIPEJOCTABIIAET BO3MOKHOCTD CO3/IaHUS MapaMeTPOB M UX KOH(UTYpaALUH.
« 3anywen — cocTtosHME KOHTpoJuiepa "3amymieH". HcnomHstoumuics KOHTPOJUIEp
BBINOJIHAET (PU3MUECKUIl cOOp NaHHBIX W/WIM BKJIIOYAET MEXaHU3MBbl JOCTyHNa K 3TUM
JTAHHBIM.
« bBJ[ kxonmponnepa — anpec B]l nyist XpaHeHUs! JaHHBIX KOHTPOJUIEPA U €r0 apaMeTPOB.

+ Pazgen "Kondurypanus" — HEnoCpeICTBEHHO COAEPIKUT MOJIs KOH(PUTypaLUu:
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« ID — undopmanus 00 uACHTHPUKATOPE KOHTPOJUIEPA.

+  Hma — yxa3pIBaeT UMsI KOHTPOJUIEpA.

+  Onucanue — KpaTKoOe ONMKMCaHNE KOHTPOJIJIEpa U €ro Ha3HAUEHUSI.

+  Brirouams — yKa3bpIBaeT Ha cOCTOsiHME "Biiodars,”" B KOTOpOE MEePeBOIUTH KOHTPOILIEP
IIpH 3arpys3Ke.

+ 3anyckxams — yKa3bIBA€T HA COCTOSIHUE "3allyllleH", B KOTOPOE NEPEBOJAUTH KOHTPOJLIED
U 3arpys3Ke.

« Tabnuyvl napamempog — VMEHa TaONUI, B KOTOPBIX COXPAHATH MapaMeTpbl, Pa3HBIX
TUTIOB (MMEIOTCS B BUy OOBEKTHI MapaMeTPOB cOOpa TaHHBIX ).

« Ilnanuposanue e6vluucienuti — ONpeAENseT NEePUOAUUYECKUA WIM [0 PacHHCAHUIO
XapakTep BBIYUCICHUS. B HalleM mpumepe 3TO CeKyHTHOE BBIYMCICHUS 111a0JI0Ha.

«  Vposenv npuopumema 3adaqu noiyyeHus OQHHbIX — YCTAHABIMUBACT MPHOPUTET 3a]1a4u
cOopa TaHHBIX 3TOr0 KOHTpoiuiepa. Mcnonp3yeTcs npu IUIaHUPOBAHUH 3a]1a4 ONlEePallMOHHON
cucteMoil. B ciiydae ucnosHeHus] CTaHUMU OT UMEHH CyIeprioib3oBarens "root" 3To moie
BKJIIOYAET IUIAaHMPOBAHHME 3aJ]aud KOHTpOJUIepa B pEeXHUME peaJbHOr0 BPEMEHH U C
yKa3aHHBIM MPUOPUTETOM.
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Puc. 4.5i. I'nasnas éxnaoka konguzypayuu konmponnepa noocucmemst "Coop oanmnvix".
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Bxnaaka "Ilapametpsr" (puc.4.5]) COAEPKUT CIHUCOK TMapaMeTpOB B KOHTPOJUIEPE, BHIOOp THIIA
apaMeTpoB, CO3aBAEMBIX 0 YMOIYaHHIO, a Takke mHPopMaruio 00 001IeM KOIHMYECTBE U KOJTHUYECTBE
BKITFOUCHHBIX TapaMeTpPoOB. B KOHTEKCTHOM MEHIO, CITUCKA MapaMeTpoOB, TMOIH30BATEIIO0 MPEIOCTABIISACTCS
BO3MOXXHOCTbH J100aBIICHUS, YAAJICHUS U TIepexo/ia K Hy)KHOMY IapaMeTpy.

e OpenSCADA QTCfg: emo cTtanuma
Pain  Pepaktwpoeanwe Bug  [omowes QTStarer
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Puc. 4.5j. Bknaoka "llapamempul” cmpanuysl kongueypayuu koumpoaiepa noocucmemst "Coop oanmwix”.

[TapameTpsl KOHTposIEpoB TonacucTembl "COop HaHHBIX" MPENOCTABISAIOT KOH(PUTYPALIMOHHYIO
cTpanuny c Bkiagkamu "Tlapamerp", "ATpuOytsl", "Apxuanusa" u "Kondurypanus mabnona". Bxmagka
"Konduryparus mabsoHa" He SBISICTCS CTaHAAPTHOHM, a MPUCYTCTBYET TOJBKO B IMMapamMeTpax MOJyJien
noacucreMbl "CO0p HaHHBIX", KOTOPHIE pEAlM3yI0T MEXaHW3Mbl pabOTHl MO MIA0JIOHY B KOHTEKCTE
WMCTOYHHMKA JAHHBIX, UMH OOCITYXHWBAaeMOTo, JUIsl JIOTMUECKOro Turma. B maHHBI 0030p 3Ta BKIajKa
BKJIIOUEHA JJIsi 00eCTeYeHHsI JIOTUYECKOM 3aBepIIEHHOCTH 0030pa KOHGUTYpaluK MAaOI0OHOB MMapaMeTpoB
noscuctemsl "COop maHHBIX" Kak (PMHAITBHBIN 3Tall — UCTIOIH30BaHUS.

Bxnanka "Tlapamerp" (puc.4.5K) coaepKUT OCHOBHBIE HACTPOMKHU B COCTaBE:

+ Paznen "Cocrosinue" — coepKUT CBOMCTBA, XapaKTEPU3YIOIIUE COCTOSTHUE TTapaMeTpa:
- Tun — yka3blBaeT THUI TapaMeTpa. THUMN BBIKIIOYEHHOIO MapaMeTpa MOXET ObITh
M3MEHEH, €ClIU JIOCTYITHO HECKOJIBKO THIIOB.
 Brkawouen — coctosinue napamerpa "Bxirouen". BkitoueHHBIH mapameTp HCIONb3yeTcs
KOHTPOJIIEPOM JJIsi cOOpa TaHHBIX.

+ Paznmen "Kondurypamnus" — HENMOCPEICTBEHHO COACPKUT MOJISI KOHDUTYpaIIH:
« ID — copepxut undopmaiuio 06 uaeHTupuKaTope mapamerpa.
«  HWma — yka3pIBaeT UMs nlapaMeTpa.
Onucanue — KpaTKoOe OMUCAHUE TTApaMeTPa U €ro Ha3HAUYCHHUS.
Bxawouams — yka3bIBaeT Ha cocTosiHue "Brirodars", B KOTOpOE MEPEBOAUTH MapaMeTp
IpH 3arpys3Ke.
« lllabnon napamempa — anpec paHee HAMU PAaCCMOTPEHHOTO MIA0JIOHA.
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Bxmagka "Atpubytel" (puc.4.51) conmepxxut aTtpuOyThl mapaMerpa M MX 3HAUEHUS B COOTBETCTBUU C
KOH(UTYpaIHel UCIOIB3YEMOT0 MAOI0OHA U BEIYUCIICHHSI €T0 MIPOTPAMMEI.

Bxnaaka "ApxuBamms" (puc.4.5m) comepKuT TaOiMIly ¢ aTpuOyTamMu mMapaMerpa B KOJOHKaX, H
apxuBaTopamu B cTpokax. [lonb30Barenb MeeT BO3MOXKHOCTh YCTAHOBUThH apXUBAIIMIO HY)KHOTO aTpulyTa
TpeOyeMbIM apXUBaTOPOM MPOCTO U3MEHUB SIUCHUKY HA MEPECECUCHUH.

Bxknaznka "Kondurypanus mabiaona" (puc.4.5n) conepkKuT KOH(GUIypallMOHHBIE OISl B COOTBETCTBUU C

H.IaGJ'IOHOM. B npumepe 3T0 rpymmoBasi CBA3b Ha BHEIIHUM HapaMerp. DTy CBI3b MOYKHO YCTaHOBHUTH

y y Yy )

MPOCTO yKa3aB MyTh K mapametpy, eciau ¢uar "[loka3piBaTh TOIBKO aTpuOyTH" HE YCTAHOBJICH, WU K€

YCTaHOBUTH ajpeca aTpuOyTOB MO OTAETHHOCTH, eciu Quar ycraHoBieH. 3Hak "(+)", B KOHIIe ampeca,
CUTHAJIM3UpPYeT 00 YCHENIHON JIMHKOBKE U MPUCYTCTBUU 1I€JIEBOI0 OOBEKTA.

«+ 1@ OpenSCADA QTCfg: lemo cranuma
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Puc. 4.5k. I'nasénas exnaoxa konghueypayuu napamempa xonmpoinnepa noocucmemst "Coop oannwvix".
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Puc. 4.51. Bknaoka "Ampubymut"” napamempa xonmponnepa noocucmemst "Coop dannwvix".
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Puc. 4.5m. Bxnaoka "Apxusayus" napamempa konmponanepa noocucmemut "Coop oanHwvix".
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e+ 10 OpenSCADA QTCfg: Hemo cTtaHumAa

Qaitn  Pepaktupoeanve  Bug  [Nomowe QTStarter
88000 X Ll 200 B
ma +] .
Mapamemp: KpaHn KLW7
~F PP1
’E Egg MNapametp | AtpuyTel | Apxusauna ] Kongurypauua wabnoHa I
Ei MokasbiBaTk ToNkKo aTpnByTel (¥
- PTO503 ~MapameTpel
E EE; 8 Komanga "OtkpeiTs": ’BInckCalc.AnasﬂtuEnnde.KLIJ?.cum (+ |Ll
- P PP§ Komanga "3akpeime” IBIuckCalc.AnasﬂtuEnnde.KLIJ? IL]
ml'IF',iF’P1 Komanga "Cron™ [BIockCalc.AnasHtoEnude.KLIJ? |Ll
~TPP3 CocToAHne "OTKphIT": [BInckCaIc.AnasﬂtuEnode.KUJ?.st_npen (+ |Ll
;PPS ; CocToAHne "3akpai": [BInckCaIc.AnasﬂtuZnnde.I<I.|J.'r'.st_c|use (+ |Ll
- Yaen yuéta 1 :
- JakpbiThe KILE—|
- Kpan KLL7
- test
- ModBUS
E-0PC UA -
- SNMP knnext =
[l MRam n=inn v S
4 | 1
Ffroman] A

Puc. 4.5n. Bxnaoka "Koughueypayus wabnrona" napamempa konmpoinnepa noocucmemut "Coop oanHwvix".
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4.6. lloacucrema "Apxusbr"

[Toxcucrema sBIIsIETCS MOIYJILHOU M COEPIKHUT UEpapXUi0 0OBEKTOB, N300paxEHHYIO Ha puc.4.6a. J{ns
KOH(QUTYpallK MOJACUCTEMBI MPEAYCMOTPEHa KOpPHEBasi CTpaHUIAa MOJACUCTeMbl "ApXHBBI", coaepKaiias
BKIIaTKK "ApxuB coobmenwnii”, "Apxusl 3HaueHuid", "Moxynu" u "Ilomomp".

Jns momyyeHus noctyna Ha MoAudUKaluio OOBEKTOB ASTOM MOJACHUCTEMbl HEOOXOJHWMBI IpaBa
nojb3oBarens B rpymnmne "Archive" uiam npasa npUBUIETUPOBAHHOTO MOJIb30BATES.

P ~

Temo CucmesHs crold
CTaHU KA

.
Crod nodcucmend

Apxuesl

f i
|CPULoad_load
i. . I.qpx.'.re :Hawmﬁj
FSArch / \ Tur

Apxirsamopa !

T

|StatErrnrs|
FAEAN o1 COOBISRIT U 1Ha e Hull |

Modynersil cnod |

Puc. 4.6a. Hepapxuueckas cmpykxmypa noocucmemwt "Apxuevt”.

Bxnaaka "ApxuB coobmenuii" (puc.4.6b) comepXHT KOH(PUTYpAIMIO apXuBa COOOIIEHUN U Gopmy
3arpoca cooOIEeHUH U3 apXuBa.

Kongurypauus apxusa cooOIIeHUN TpeICTaBIeHA MOJISIMU:
« Pasmep 6ygepa coobwenuti — yKa3blBaeT Ha Pa3MEPHOCTb OOJIACTH OMEpPATHUBHOW MaMSTU
3ape3epBUPOBAHHOEC HA MPOMEXKYTOUHbIH Oydep coobmenmit. Coobmenus u3 Oydepa
3anpaIIuBaroTCs ISl IPOCMOTPA M apXUBHUPYIOTCS apXUBATOPAMH COOOLICHUH.
« Ilepuoo apxusuposanus coodbujenuti (c) — NEPUOTUIHOCT, C KOTOPOH apXHUBATOPHI BHIOMPAIOT
cooOrmeHus u3 Oydepa s UX apXUBUPOBAHUS.

dopma 3anpoca COOOLICHUH COACPKHUT KOH(PUIypalMOHHBIE IOJIA 3ampoca M TabJuily pe3yJbTara.

Kongurypaunonssie moss 3ampoca:
+  Bpemsa — yka3bIBaeT BpeMs 3arpoca.
« Pasmep (cex) — yka3bpIBaeT pa3Mep WK ITyOUHY 3apoca B CEKyH/Aax.
« Ilabnon kamezopuu — yKa3bIBaeT KaTErOPHUIO 3alPOLICHHBIX COOOMIeHNH. B KaTeropun MoKHO
yKa3bIBaTh 3JIEMEHTHI BBIOOPKH 10 1MIa0JI0HY, @ UMEHHO CUMBOJBI "*" — i 110001 MOJACTPOKU U
"?" — s TF0O0TO0 CMMBOJIA, & TAKXKE PETYISIPHOE BRIPAXKEHUE 3aKIFOUEHHOE MEXTy CUMBOJIaMu /'
(/mod_(System|LogicLev)/).
«  Vposenb — ykaspiBaeT Ha MHHUMAJIBHBIA YpPOBEHb COOOIICHMH, T.e. 3ampoc Oyner oOpaboraH
IUIS1 COOOLICHUH ¢ YpOBHEM, 0OJIee MM PABHBIM YKa3aHHOMY.
«  Apxusamop — yKa3bIBaeT apXHUBaTOp COOOIIEHMH, /Ui KOTOporo odpabdarsiBath 3ampoc. Ecimu
3HaYeHHe OTCYTCTBYET, TO 3ampoc Oyaer oOpabortan nns Oydepa m Bcex apxuBaropoB. Ecmu
ykaszaHo <buffer>, To 3ampoc Oyner 06paboTan ToabKO 115 Oydepa coolrieHuil.

Tabmura pe3ysibrara COJEPKUT CTPOKU COOOIICHHUH ¢ KOJTOHKAMH:
«  Bpems — BpeMs COOOIIEHUSI.
«  Kameeopus — xaTeropusi COOOIICHHUS.
«  Vpoeenb — ypoBeHb COOOIICHUS.
«  Coobuenue — TEKCT COOOIICHUS.
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0 QpenSCADA QTCfg: Nemo cTaHuma

®aiin  Pepaktupoadne Bug  Domows QTStarter

BB Q0014 2800 9D

~| CBop gaHHsIx

Mms
5@ [emo cranys [j Modcucmema: Apxuebl
Q Ba3bl AaHHbIX
% BeaonacHocTs Apxue coobLyeHui I ApxUEEI 3HAYSHMIA ‘ Mogynm ‘ MomoLk I
i TpaHcnoprel &
‘e TpaHCnopTHEE NPOTOKC Fazmep bydepa coobyenmit | 1000 s B

@ CneymansHele ~MpocmoTp coobLyeHmil
|

| Mone3osaTenbokmue uHT .
& v wonre el | [Beew: 26,05 2011 21:4069 -

Es Loop - | | Pasmep (cek): | 6000 B

Loop SSL WWabnoH kaTeropum: [Imod (System|LogicLev)/

CooBLueHus:
Bpema MKC Kateropua Yp. CooBLueHne
1| Tue May 24 21:40:51 2011 588540 /DemoStation/sub_DAG/mod_System/cntr_AutoDAS 1 |3anyck konTponnepal
2 Tue May 24 21:40:51 2011 4876823  /DemoStation/sub_DAQ/mod_LogicLewcntr_experiment! 1 |3anyck kontponnepal
3 Tue May 24 21:40:44 2011 243250 /DemoStation/sub_DACQ/mod_System/cntr_AutoDAS 1 |BrntoveHne koHtponnepal
4 Tue May 24 21:40:44 2011 171132 /DemoStation/sub_DAQ/mod_LogicLewcntr_experiment/ 1 |Brntovenne kontponnepal
5 Tue May 24 21:40:35 2011 1885  /DemoStation/sub_DACQ/mod_System/cntr_AutoDAS 1 |3arpyska koHdMrypauni konTponnepal
B Tue May 24 21:40:34 2011 1998526  /DemoStation/sub_DAQ/mod_LogicLew/cntr_experiment/ 1 |3arpyska koHdurypaymn koHTponnepal
oD 7 Tue May 24 21:40:34 2011 154547  /DemoStation/sub_DACQ/mod_LogicLev/ 1 |MNopknroyerne mogynal

Puc. 4.6b. Bxraoxa "Apxue coobwenuti” noocucmemot "Apxuent”.
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Bxnanka "ApxuBsl 3HaueHH" (prc.4.6¢) comepKUT 001y KOHPUTYypaluio apXUBUPOBAHUS 3HAUCHUM
U CIIUCOK apXMBOB 3HAYEHHH. B KOHTEKCTHOM MEHIO CIUCKA 3HAYEHUI MOJIb30BATENIO IPEIOCTABIAETCS
BO3MOXXHOCTh JOOABIEHMs, YyJaJ€HHUS U TMepexoja K HyKHOMY apxuBy. OOmas koHuUrypauus
ApXUBUPOBAHUS MIPE/ICTABICHA MOJISIMHU:
« Ilepuoo nonyuenuss Oaumbix (Mc) — YKa3blBa€T TMEPUOJAMYHOCTh 3a7a4d AKTUBHOTO
apxuBupoBaHus. DaKTUYECKH, MaKCUMaJIbHas JeTalnu3alus WM MUHUMAIbHBIA TepUoJl, aKTUBHBIX
apXUBOB OIPENEISAETCS 3TUM 3HAYEHHUEM.
«  VYposenv npuopumema 3adauu nonyuenuss OanHvlx — YCTaHABIMBAECT MPHUOPUTETHOCTH 3aJ1a4H
aKTUBHOTO apXUBHpoBaHUs. Vcnonb3yercs npu IIaHUPOBAHUU 3a/1ay ONEpallMOHHON cuctemoi. B
Cllydae WCIIOJHEHHUs CTaHIMM OT HMEHH Cyleprojb3oBarens '"root" 3TO Tojie BKIIOYAET
IUTAHUPOBAHHWE 3a/ladyll  apXMBHPOBAHUS B PEXKUME pEANTbHOTO BPEMEHH W C YKa3aHHBIM
MIPUOPUTETOM.

Bxnaaka "Monymu" (puc.4.1b) comepXUT CIUCOK MOJYJeH MOACUCTEMBI "ApXuBbl" U WISHTUYHA IS
BCEX MOAYJIbHBIX noacucTeM. Briagka "[lomomnis" cogepKUT KpaTKyro MOMOUIb JIJIsl JaHHOW CTPaHMILIBI.

-+ 1 QT OpenSCADA KOHHIypaTop

®ain Pepaktvposadme Bug [lomowe

8 800U %= CAC 2

‘MMH Mod A
= @ Demo station LJ ogcucmama: Apxuskl
= Basbl naHHbIx _ -
i BesonacHocTs | ApxuB cooblyeHuiA | ApPXMBbI 3HAYEHWIA | Moaynu | MomoLlb |
;i TpancnopTbl
; TpaHcnopTHbIE NpoT: Mepwog nonyveHns aadHelx (mc): | 1000 E
/| CBop paHHbIx YpoBeHb NpUopUTETa 380841 NONYYEHWA AaHHbIX:
- Apxigbl ApXVBbI 3HAYEHWUIA:
&4 CneuwanbHble BUBBI VA
4 Meonb3oBatensckue 1 ETi_var_
&y Ynpasnenwe moayns TE1214 2 var
= Loop i
PC_KPO3 wvar
& Loop SSL P101 ﬂ]r—
PLX8 gN‘1_I_:
F101_var
Pi_var
ST8612_var
gN1 P @
mbklA ™
(4] (1)

Froman)

Puc. 4.6¢. Bxnaoka "Apxuewi 3nauenuit” noocucmemor "Apxueot”.

ApxuB 3HaUeHUH MOACHCTEMBI "ApPXUBBI" PEIOCTABISET KOH(PHUTYPAITMOHHYIO CTPAHUILY C BKIAJIKaMHU
"Apxus", "ApxuBaTtopsl" u "3HaueHus".

Brxmanka "ApxuB" (puc.4.6d) conepkUT OCHOBHbIE HACTPOWKU apXHBa B COCTABE:

« Paznen "Cocrosinue" — cOIEepKUT CBOMCTBA, XapaKTEPU3YIOIIHNE COCTOSTHUE apXUBa:
«  Bwinonnsiemcsi — coctossHue mnapamerpa "BeimonHsierca". McnomHsronmics apxuB
cobupaer naHHbIe B Oydep u 00CTyKUBACTCS apXUBATOPAMH.
« bBJ[ apxusa — anpec B]l nnsg xpaneHusi JaHHBIX apXUBa.

+ Pazgen "Kondurypauus" — HENoOCpeACTBEHHO COAEPIKUT MOJI KOHPUTYpalUu:
« ID — undopmanus 06 uneHTuGuKaTope apxuna.
Umsa — yka3bpIBaeT UMsI apXUBa.
Onucanue — KpaTKOE ONMCAHUE apXH1Ba U €0 Ha3HAYECHMS.
«  3anyckamb — yKa3bIBae€T Ha cocTosiHKE "BpimonHserca", B KOTOpOE MEePEeBOIUTh apXUB
TIpU 3arpy3Ke.
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« Tun 3nauenuii — yKa3bplBaeT HAa TUIl 3HAYEHUH, XPAaHALIMXCS B apxHBe, U3 CIHUCKa:
"Jlornueckuit", "Lensiit", "BemecrBennsid" u "Ctpoka".

«  Hcmounux — yKaspIBaeT HAa THIT W aapec MCTOYHHWKA. TWI MCTOYHHWKA YKa3bIBAeTCS M3
cnucka: "IlaccuBubiif", "[laccuBHblii aTpuOyr mnapamerpa" wuiau "AKTUBHBIA aTpuOyT
napameTtpa'. IlaccuBHBIN apXHB HE UMEET aCCOIIMMPOBAHHOTO UCTOYHNKA 3HAYCHUI; TaHHBIE
B TAaKOH apXMB UCTOUHUK NepeaaéT caMOCTOATENbHO. THIbl ¢ aTpHOyTOM napameTpa B 1oJie
aJipeca yKa3bplBalOT Ha mapamerp nojcuctemsl "COop maHHBIX" Kak UCTOYHHK. [lacCHBHBIN
aTpuOyT mapameTpa HalpaBisieT HAaHHbIE B apXMB CAMOCTOSTEIBHO C COOCTBEHHBIM
nepuosioM cOopa JaHHBIX. AKTUBHBIH aTpuOyT MapaMeTpa OMNpaliMBaeTcs 3agaueit
ApXUBHPOBAHUS 3TOU MOJICHCTEMBI.

« Ilepuoo b6ygepa (cex) — yKa3blBaeT Ha MEPUOJIUIHOCTh 3HAUCHUI B Oydepe apxuBa.

« Pasmep Oygepa (edunuy) — yKa3bIBaeT Pa3MEPHOCTh WU TIyOMHY Oydepa apxupa.
PasmepHoCcTh OOBIYHO ycTaHaBiMBaeTcs B mepecuére Ha 60 cex MEepHOAMYHOCTH 3ajauu
apXMBHPOBAHUS C 3aI1aCOM.

- JKecmkas cemkxa eépemenu Oyghepa — yKa3plBaeT Ha pexxuM Oydepa. Pexxum xéctkoit
CeTKM MOJpa3yMeBacT pPE3epPBUPOBAHME MAMATH IOJ KaXJ0€ 3HAue€HHEe, HO 0e3 METKH
BpeMeHH. Takoil peXuM MCKII0YaeT BO3MOXKHOCTh YHAKOBKH CMEXHO-OJHMHAKOBBIX

3HaYeHHUI, HO SKOHOMHUT Ha XpaHEHWU MeTKU BpeMeHU. MHaue Oydep paboTaeT B pexume
XpaHeHI/IH 3HAUYCHUSI U MCTKHU BpeMeHI/I nu HOI[I[ep)KI/IBaeT ynaKOBKy CMCKHO-OANMHAKOBBIX
3HAYCHUH.

+ Boicokoe paspewenue epemenu 0Oygepa — YKa3bIBa€T HA BO3MOXHOCTh XPAaHEHUS
3Ha'—I€HI/II71 C HepI/IO)II/ILIHOCTI)IO o0 1 MI/IKpOCCKYHJII)I, HNHA4YC 3HAYCHHA MOFYT XpaHI/ITI)CH (¢}
MEPUOANYHOCTHIO 10 1 CEKyH/BI.

$aiin PepaktwpoBanue Bug [Momowbs
/ Y = =
B8 000 =X Ll 200 88

Vs ) Apxue 3HavyeHuii: Meminfo_use
PC_KPO3 _var
P101_var Apxug | Apxuatopbl | SHaueus |
gN1_F
F101_var ~CoctosHne
Pi_var BeinonxsaeTca:
ST8612_var Bl apxuea: [ 'l
gN1_P u pXMBa. | . |
gN1_Q ~Kondburypauus
gNt_T ID: Meminfo_use
T PP3 var
gN1_dP Wmg: [Memlnio_use
F_PP1_var Onwucaxue:
P3 var
Meminfo_use
F3_var
P_PP3_var
gN1_DS .
PT1006_1_var SanyckaT: (¥
PC_KPIO1_var THN 3HAYEHNIA:
E.It_l}rli:ad_load i WcTouHuk: [ﬁaGGHBHbIIFI aTpubyT napameTpa |v] [DAQ.System.AutoDA.Memlnfo.u&e |v]
F4_var Mepuop Gychepa (cek):
;E ?{LE—; ;\::r Paswep bydepa (egnamu): (100 |5
T PP5 var HecTkan ceTka BpeMHn Bydepa: |
TE1 315_1 _var Boicokoe paspelweHwe spemeHn Bydepa: [ |
T PP1 _var @

(<] (1]

Froman

Puc. 4.6d. Ocnosnas éxnaoka koughueypayuu apxusa 3uavenuii noocucmemut "Apxuevt”.
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Bxmanka "ApxuBatopsl" (puc.4.6e) comepxuT Tabnuily ¢ KoHuUrypamueil mpoiuecca oOpabOTKU
JAHHOTO apxuBa JOCTYIHBIMH apXuUBaTOpaMu. B CTpokax pacmoyioKeHbl JOCTYIHbIE apXUBAaTOpPbl, a B
KOJIOHKaX TapaMeTphl:

«  Apxusamop — undopmanus 06 agpece apxuBaTopa.

+  3anywen — vHbOpMALIU O COCTOSHUY "3amymieH" apxuBaropa.

« Obpabomka — Tpu3HaK OOpabOOTKM JaHHOrO apxuBa apxuaropoMm. [lome mocTymHo s
MOIU(UKAIIH TTOITB30BATEIIEM.

« Ilepuoo ( ¢ ) — uHpOpMaIHs O IEPHUOTUIHOCTH APXUBATOPA.

+ Hauano — nata Havana JaHHBIX apXMBa B apXUBaTOpE.

+ Koney — narta KOHIIa TaHHBIX apXHBa B apXUBATOPE.

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

88000 =»x Ll 200 &0

‘HMH (]
gN1_F
F101_var ApxvB | ApxuBatopbl | 3HauveHWA
Pi_var
ST8612_var ApXWBaTOpbI:
gN1_P
gN1_Q
gN1_T
T_PP3_var
gN1_dP
F_PP1_var
P3 var
Meminfo_use
F3 var
P_PP3 var
gN1_Ds
PT1006_1_var
PC_KPO1_var
P4 _var
CPULoad_load
F4 _var
TE1314_1_var [« on
PC_KPO2_var

T PPR \m[rZE]

Apxue 3HaveHul: Meminfo_use

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

60 12-01-2009 17:32:00.0 7-02-2009 11
\v4 1 12-01-2008 17:31:11.0  7-02-2008 1C
\v4 1 5-02-2009 16:35:07.0  6-02-2000 1€

<«
<

Froman

Puc. 4.6e. Bxnaoka "Apxusamopul” apxusa 3uauenuii noocucmemut "Apxuent”.
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Bxnaaka "3nauenus" (puc.4.6f) comepKuT 3ampoc 3HAYCHHH B apXWBE W pe3yJIbTaT B BUJIEC TaOIHUIIBI
3HAYEHUH WM N300pakeHUs TPeH 1a. 3arpoc 3HAYCHHUIM COACPIKHUT TTOJIS:

Bpems — ykasbiBaet Bpems 3ampoca. Colep KUT ABa MOJs: Moje JaTa+BpeMsi © MUKPOCEKYH/IbI.
Pasmep — yxaspiBaeT pa3mep WM IIyOuHY 3ampoca B CeKyHIax.

«  Apxueamop — yKa3bIBaeT apXMBAaTOp 3HAYCHHWU JUIs KOTOpPOro oOpadarkiBaTh 3ampoc. Ecim
3HAUEHHE OTCYTCTBYET, TO 3ampoc OymeT oOpaboran s Oydepa u Bcex apxuBaropoB. Ecim
ykazano <buffer>, To 3ampoc OyneTr o0paboran ToabKO a5 Oydepa apxusa.

Ilokazams epaghux — yKazbIBaeT Ha HEOOXOJIMMOCTH IPEACTABICHUS JaHHBIX apXuBa B BUJE

rpaduka (TpeHja), WHaUe pe3yibTaT MpPEJCTaBIsAeTCS B TaOJUIE, COAepKalleld TOJIBKO BpeMs U
3HaueHue. B ciydae ycraHoBKkU 3TOro mois opmupyercs u otoOpaxkaercsi rpaguk, KpoMe TOro

IIOABJIAOTCA AOIIOJTHUTCIBHBIC KOH(I)I/Il"yp AllMOHHBIC

MHKCEax.
o0a 3HaueHusl ycTaHoBJeHbI B () MJIM paBHBI,
B 3aBUCHMOCTH OT 3HAYCHUM.

HOJIs1 HACTPOMKH M300parkeHUsI:

Paszmep uzobpasicenus — ykaszplBaeT HIMPUHY U BBICOTY (POPMHUPYEMOT0 H300paXeHUs B

llkana 3nauenuss — yKa3blBaeT HIDKHIOK M BEPXHIOIO I'PaHUIy LIKaibl 3HaueHus. Ecnu

TO 1IKaja Oy/eT ONMpeaessIThCS aBTOMAaTUUECKH

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

4500

‘Lf‘ln.m

&
(=4

€

- = ) &
[+]

PC_KPO3 _var
P101_var

Apxue 3HaveHuil: Meminfo_use

Apxus | ApxusaTophbl ‘ 3HaueHus l

22

gN1_F

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

5]

Pi_var
ST8612 var
gN1_P
gN1_Q

Pasmep (cek): 60

Mokasate rpaduk: ¥

gN1_T

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

1+ [230

gN1_dP

lkana saHa4eHUA: [{]

=0

F_PP1 _var

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

[padhuk 3HaYeHN:

g

al (1)

Puc. 4.6f. Bknaoka "3nauenusn" apxuea snauenuti noocucmemwt "Apxuent”.
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Kaxxnprit Mmomtynib moacuctemMsl "ApXuBbl" TIPEAOCTaBIIsACT KOHPUTYPAIIMOHHYIO CTPAHUILY C BKJIAIKaMH
"ApxuBaropsl" u "Ilomomp". Bxnanka "ApxuBatopsl" (puc.4.6g) COIEpKHUT CIUCKH apXUBaTOPOB
COOOIIIeHNH U 3HAUYEHUH, 3apPETUCTPUPOBAHHBIX B MOJYyJe. B KOHTEKCTHOM MEHIO CIIUCKOB MOJIb30BATEIIO
IPEJOCTABIISAETCS BO3MOXKHOCTh J00ABICHHS, yIAJIEHUS U Iepexo/ia K Hy)KHOMY KOHTpoJsuiepy. Bo Bkiaake
"TTomomp" comepkutcsi MHPOpManus o moxayne moxacucrembl "Apxussl" (puc.4.1d), coctaB KOTOpOii
UACHTUYEH NI BCEX MOJYJICH.

D©ain PepaktupoeadHne Bugo [NoMmoullb

285000 =» = 20 2R

ma
= @ Demo station

t;y Modynk: FSArch

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

B Modynb: StatErrors

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

[

ApXMBaTOpPLI 3HAYEHWIA:

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

[« (D]

Flroman)

Puc. 4.6g. Bxnaoka "Apxuseamopwi” mooynsa noocucmemst "Apxugwt”.

ApXUBaTOPHI COOOIICHUI COIepPKaT COOCTBEHHYIO CTpaHHIly KOH(DUTYpalluu ¢ BKiIaakamu "ApxuBarop"
u "CooOmienusa".

Bxnaaka "ApxuBatop" (puc.4.6h) comepXuT OCHOBHBIE HAacTpoWKH. COCTaB 3THX HACTPOCK MOXKET
HECKOJIBKO OTIMYAThCSA OT OJHOTO MOJYJSl 3TOW TMOACHUCTEMBI K JPyroMy O 4€M MOXHO Y3HaTh B
COOCTBEHHOM JOKYMEHTAalMM MoOAyJlel. B kauecTBe mpumMepa paccCMOTpUM HACTPOWKH apXwBaTopa
coobuieHnit y Moyt apxuBa Ha (aitnoByro cuctemy Arch.FSArch Hacrpoiiku:

+ Paznen "Cocrosinue" — COIEPKUT CBOMCTBA XapaKTEPU3YIOIINE COCTOSTHAE apXUBaTOpa:
«  Bwinonnsiemca — coctosHue apxuparopa "BeinonHsierca". VcnonHsromuiics apxuBarop
obOpabateiBaeT Oydep apxuBa COOOIICHHI U MOMEIAET €ro JaHHBIC B CBOE XpaHWIIUIIE, a
TaK)Ke 00CIIY>KMBAET 3apoChl Ha IOCTYH K JAaHHBIM B XpaHWIIUIIE.
-  bBJ[ apxusamopa — anpec b/ 1y XpaHeHUs: TaHHBIX apXUBATOPA.
«  Koney — nara+BpeMs NOCJICIHNAX JIAHHBIX B XPaHWIHIIEC apXHBATOPA.
«  Hauano — nata+Bpems NEepBbIX JaHHBIX B XPAHUIIUIIE apXUBATOPA.
« Pasmep ¢atinos apxusamopa (kb) — wHboOpManus O cymMMapHOM pa3Mmepe ¢haiioB
apXuBaTOpa C TaHHBIMHU.
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«  Bpems apxusuposanus (Mc) — BpeMs, 3aTpadyCHHOC HAa apXHBHPOBAHUE JaHHBIX apXHBa
COOOIIEHHI.

+ Paznen "Kondurypamus" — HEmocpeCTBEHHO COIEPKUT MO KOH(DHUTyparyu:

« ID — undopmanus 06 uaeHTUPUKaTOpe apxXuBaTopa.

HMms — yka3pIBaeT UM apXUBaTOpA.

+  Onucanue — KpaTKoe OIMCaHHUE apXMBATOPa M €ro Ha3HAYCHHUS.

« Aodpec — anpec XpaHWJIHIIA B CIEHU(GUYHOM JUIs THIIA apxXuBaropa (Moayis) dopmare.
Omnucanue (opmarta 3alucu agpeca apxXuBaTopa, Kak MPaBUIIO, JOCTYIHO BO BCIUIBIBAIOLICH
MOJICKA3Ke 3TOro MoJist. B mpumepe 3T0 OTHOCUTENbHBIN MyTh K JUPEKTOPHH XPAHIIIHUILA.

« Vposenv coobwenuii — yxasplBaeT Ha ypOBEHb cO0OmEeHn apxuBaropa. CooOmieHus ¢
YPOBHEM OoJiee WM paBHBIM YKa3aHHOMY 00padaThIBatOTCS apXUBaTOPOM.

«  Kameeopuu coobwenuii — CIHCOK KaTETOPUN COOOIICHHIA, pa3JeIEHHBI CUMBOJIOM ';'.
Coo0mienyst, nmonaBuIMe MOJ IIAOJOHBI WM PETYJSPHbIE BBIPAXKEHUS KaTeropuil, OyayT
o0pabaTbIBaThCsl apXMBAaTOPOM. B KaTeropum MOKHO YKa3bIBaTh 3JIEMEHTHI BBIOOPKH IO
m1abJIOHy, @ UMEHHO CHMBOJIBI '*' — 17151 TH000# TOACTPOKHU 1 '?' — 117151 TI000TO CUMBOJIA, a
TaK)X€ PpEryJisipHOe BbIpaXKEHHE 3aKiIOYEHHOe Mexay cumBosamu '/ (/mod_ (System|
LogicLev)/).

« 3anyckamb — yKa3blBa€T Ha COCTOsSHME '"BblnonHseTcs", B KOTOpOE€ NEPEBOAUTH
apXuBaTOp IPH 3arpy3Ke.

« Pazpgen "JlomosHWTENbHBIE ONIMU' — CHEUUAIW3UPOBAHHBIA I MOAYJS paslies, o

COACPKUMOM KOTOPOI'0, MOKHO O3HAKOMUTHCA B JOKYMCHTAIUU Ha MOAYJIb.

$aiin Pepaktuposanve Bwg [oMmowb

8800CO=x 14l /200 2@

‘L"Ir-.m

Apxuesamop coobweHuii: Test

=

= @ Demo station

= basbl paHHbIx ApxueaTop CoobLeHna

'/, beaonacHocTe =
¢ TpaHcnopThl ~CocTosHne
=] TpaHCI’IOpTHbIE npom BeinonHAeTca:
| Chop faHHbIX . [ww
B ) ApxviBal B apxweaTtopa: | *. |v]
= Modynb: KoHeu: 06.02.2009 18:22:21
= 4 ApxuBaTtop Ha Havano: 12.01.2009 17:31:08
= Apﬂ;ﬁ_\’:g:ﬁ;g Pasmep dhaiinoe apxueatopa (kB): 586.278
= Bpemsa apxueupoBanua (mc): 1.55731
StatErrors ~KoHpurypauua
Apxusamop 3H ID: test
"% ApxusaTtop Ha '
Apxue 3HadeHutl: Wmsi: | Test
&9 CneunancHole Onucanue:
| MNonbsoBaTensckue 1
% YnpaeneHve mogyns
& Loop
& Loop SSL
PLx8 T
Anpec: | ARCHIVES/MESS/TEST/ |
YpoBeHb coobLIeHWA: _E
KaTturopum coobuieHrmii: [* ]
danyckaTb: [v|
~[ononHUTENBHBIE ONLMK
XML apxueHele daiine: [ @
o (]

foman
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Puc. 4.6h. I'nasnas exnaoka kongueypayuu apxusamopa coooweruti noocucmemst "Apxusot”.
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Bxnagka "CooOmenus" (puc.4.61) comepxuT ¢opMy 3ampoca COOOIICHHUH €3 apxuBa JaHHOTO
apxuBaropa:

+ Bpems — yka3piBaeT BpeMs 3amnpoca.
+  Pasmep (cex) — yKkaspIBaeT pa3Mep WK INIyOUHY 3ampoca, B CEeKyHIax.
« [llabnon xamezeopuu — yKa3bIBAET KATETOPHUIO 3aIPOIICHHBIX COOOMICHHH. B KaTeropun MOXHO
YKa3bIBaTh 3J€MEHThI BEIOOPKH MO 1MIA0JI0OHY, & UMEHHO CUMBOJIBI '*' — 1151 1r000# mojctpoku u '?'
— JUIsl TI0OOTO0 CHMBOJIA, & TaKXkKe PETryJSIPHOEC BBIPAKCHUE 3aKIIIOUEHHOE MEXIY CUMBoOJIaMu /'
(/mod_(System|LogicLev)/).
+  Vposenvo — yka3piBaeT Ha MHUHHUMAaJbHBIA YPOBEHb COOOIEHUH, T.e. 3ampoc Oymer oOpaboran
JUIs COOOIIEHUH C YPOBHEM 0o0Jiee WM paBHOMY YKa3aHHOMY.

Tabnuna pe3ynbTara COIEPKHUT CTPOKH COOOIIECHHI ¢ KOJIOHKAMHU:
+  Bpems — BpeMs cOOOIIEHUS.
«  Kamezeopus — kareropus COOOIICHUSI.
+  Vposenb — ypoBeHb COOOIICHHUS.
+  CoobujeHue — TEKCT COOOIICHUS.

dain PepaxtvpoBanve Bua [Nomouwlb

8800

‘MMH

= @ Demo station

5 ba3bl AaHHeIX

{r, BeaonacHocTs

i# TpaHcnopTsl

& TpaHcnopTHele NpoTOKC
| COop aaHHbIX

T X e

29

Apxueamop coobujeruli: Test

)

Apxusatop | CooBllexus

Bpewms: |06.02.2009 18:35:41 |2

8

)

)

)

Paamep (cek): 600

=

Apxusamop 3Hay

B[] ApxvBbl LWabnox kaTeropum: [ l
B Modys: : [=]
B . ApxvBaTop Ha o YpoBeHs: _ﬂ
& Apxusamop coofl | CoobLieHus:
?etRequsts Bpems | KaTeropus | YpoBeHb | Coobuetue |
est
StatErrors 1 |FriFeb 6 18:35:13 2009 /DemoStation/sub_Ul/m... 1 Crapt moayns.

— 2 |FriFeb 6 18:35:13 2009 /DemoStation/sub_Archi... 1 Myck noacUcTEMBI.
% Apxusatop Ha B[
Apxus 3HaveHull: 3 |FriFeb 6 18:35:13 2009 /DemoStation/sub_DAQ... 1 3anyck koHTponnepa!
G4 CneumnanbHole
[ MonbaoBaTenbCkMe WHT! 4 |FriFeb 6 18:35:13 2009 /DemosStation/sub_Tran... 4 Ownbka noaknoyeHs ...
g?:m);npaanewe MoaynAmY 5 |FriFeb 6 18:35:13 2009 /DemoStation/sub_DAQ... 1 Brouerue koHTponnepa!
& Loop SSL 6 |FriFeb 618:35:12 2009 /DemoStation/sub_DAQ... 1 Binovenue kouTponnepa!
PLX8
7 |FriFeb 6 18:35:11 2009 /DemoStation/sub_DAQ... 1 BrnioveHwe koHTponnepal
8 |FriFeb 618:35:11 2009 /DemoStation/sub_Tran... 1 IMyck nogcHcTeMbl. @
a aD

Froman

Puc. 4.6i. Bxnaoka 3anpoca coobwenuti "Coobwenus" apxusamopa coobwjenuii noocucmemut "Apxuevt”.

ApXUBaATOPHI 3HAUCHUH CO/IEpKaT COOCTBEHHYIO CTpaHHIly KOH(UTypanuu ¢ BKIagkamu "Apxusarop" u
"ApxuBsbl".

Bxknanka "ApxuBatop" (puc.4.6j) coaepKHUT OCHOBHbIE HAcTpoWkH. COCTaB 3THUX HACTPOEK MOXKET
HECKOJIbKO OTJIMYaThCA OT OJHOTO MOAYJIS 3TOW MOJACUCTEMBI K JIpYyroMy, O 4éM MOXHO Y3HaThb B
COOCTBEHHOW JOKyMEHTaluuu Moxayied. B kadecTBe mnpumepa pacCMOTPUM HACTPOMKH apxuBaTopa
3Ha4eHUH y MOIysl apxuBa Ha (aitnoByro cuctremy Arch.FSArch Hacrpoiiku:

+ Pazpgen "CoctosiHue" — COIEpAKUT CBOMCTBA XapaKTEPU3YIOIINE COCTOSIHUE apXUBATOPaA:
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«  Bwinonnsemcs — coctosinue apxuatopa "BeinonHsercs"”. McnonHsomuiics apXxuBaTop
oOpabartbiBaeT Oydepa apXMBOB 3HAUECHUH M MOMENIACT UX JAaHHBIC B CBOE XpaHWIHIIE, a
TaKXKe 00CIIy>KMBAeT 3alpoChl Ha IOCTYN K JAaHHBIM B XpaHWIUIIE.

+  Bpems apxusupoganus (mc) — uHPOpMAIHsI O BpEMEHH 3aTpauyeHHOM Ha apXUBHUPOBAHUE
naHHbIX OydepoB apxuBoB. IlepuoguuHoCTs apXWBUPOBaHUS yKa3biBaeTcsi B moie "llepuon
apxuupoBanus" pasnena "Konduryparusa" 3Tol BKIaaKH.

- bBJ[ apxusamopa — anpec b/ 1y XpaHeHUs TaHHBIX apXUBATOPA.

Paznen "Kondurypanus" — HEoCpeACTBEHHO COJAEPIKUT OIS KOHPUTYPAIIIHN:

« ID — undopmanust 06 uACHTUPHUKATOPE apXUBATOPA.
«  HMms — yka3pIBaeT UM apXUBATOPA.
Onucanue — KpaTKoe OIMCAHUE apXUBAaTOpa U €ro Ha3HAYCHUS.

« Ilepuoouunocms 3HaueHuti (cex) — YyKa3bIBaCT MEPUOJUYHOCTb 3HAUYECHHM, KOTOpPHIE
COJICPKATHCS B XPAHWIIHIIEC apXUBATOPA.
« Ilepuoo apxusuposanusi (cex) — yKa3blBaeT MEPUOAMYHOCTH 33a/Ja4ll ApPXUBUPOBAHUS

naHHbIX OydepoB apxuBoB. Pa3smepHocTh OydepoB apXMBOB BO BPEMEHHOM BBIPaXKEHHH
JOKHA OBITh HE MEHee, a Jydllle HECKOJIbKO OoJblie, MNepUOJUYHOCTU 3aJauu
apXUBHPOBAHUSI.

« Aopec — aapec XpaHWIHINIA B CIICU(PUIHOM JJIs THUIA apXuBaTopa (Moayns) dopmare.
Omnwucanue opmara 3ammcu agpeca apxXuBaTopa, Kak MpaBUIIO0, JOCTYITHO BO BCIUIBIBAIOLICH
MOJICKa3Ke ATOro MoJisd. B mpuMepe 3T0 OTHOCUTENBHBIN MYTh K JUPEKTOPUH XPAHWIHIIA.

« 3anyckamb — YyKa3blBaeT Ha COCTOsHUE "BpimonHseTcs", B KOTOpOe NEpeBOIUTH
apXWBaTOp TPH 3arpy3Ke.

Pasnen "JlomonHuWTenbHBIE ONUIUU" — CHEIUAIM3UPOBAHHBIA [UISI MOXYNS paszlien, o

COACPIKUMOM KOTOPOI'O MOXHO O3HAKOMUTLCA B JOKYMCHTAIIUX HA MOJAYJIb.
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. QT OpenSCADA KoHpUrypaTop = = >
$aiin PepaktupoBadne Bupo MNomoub

8800O =X W&l 200 @9

; Apxueamop 3HaveHuii: 1s
= Demo station
4. %5 Bbasbl naHHbix ApxuBatop | ApxuBbl
4. [/, besonacHocTs o
. {1 TpaHcnopTsl ~Coctostne
*. @ TpaHCcnopTHbIE NPOTOKON BeinonHaeTca:
7 || Cbop panHsix Bpems apxuBupoBanus (mc): 3.41029
- [ Apxmesl

= Modyns: B[] apxueatopa: | *.* |v]

El- 4 ApxusaTtop Ha dail —KoHdurypaums
Apxusamop coobuy D:
- Apxusamop 3Haver - 1s
1h Mma: [‘1 s
:: m Onucanwe:
8
5 ApxuBaTop Ha B[] OfHO CeRYHOHLIA apXu1B.

Apxue 3Ha4eHUL;
7 (3 CneuwaneHele
i [J Monb3ceaTtensckne MHTEL -

@ Ynpaenexue MoaynsMu MNeprogryHoCTe 3HaYEHWIA (cek):
= ::OOp ssL Mepwoa apxvBMpoBaHna (cek):

oop
AL XA Agpec: [ARCHIVESNALHE
3anyckaTtb: (v o

~[ononHuTensHbIE ONUMK

Pasmep chaiina (4acos):
MakcuMansHoe KonviecTBo daiinos: E @

Mlenurnadmnes warnAsey adausaaE (296 1NN

(] 0

Flroman

Puc. 4.6j. I'nasnas exnaoxka kongpueypayuu apxusamopa sHaveHuti noocucmemsi "Apxuewt”.

Bxknanka "Apxusbl" (puc.4.6k) conmepxxut Tabmuny ¢ uHpopmaiueil o0 apxmBax, o0pabaThIBaeéMbIX
apxuBaTopoM. B cTpokax Tabnuiia COAep>KUT apXUBBI, a B KOJIOHKAX UH(OPMAIIHIO:
+  Apxue — UM apxuBa.
« Ilepuoo (¢ ) — nepuouYHOCTb apXUBa B CEKyH IaX.
«  Pasmep 6ypepa — pazMepHOCTh Oydepa B eTUHUTIAX.
« Pasmep ¢haiinos (M6) — cnemuduunoe st Moxynst Arch.FSArch mone ¢ mHpopmauueit o
CYMMapHOU pa3MepHOCTH (ailJIoB XpaHWIUIIA apXUBATOPA JISI APXUBA.

B cnydae ¢ momynem Arch.FSArch B »Toif Bkiaake emé coxepxkurcs ¢dopma 3KCIOPTa JAHHBIX
apxuBaTopa.
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QT OpenSCADA KoHtpHrypaTop

$aiin PepaktupoeaHue Bug [NoMouws

B B300CO0=rXx L4200 29

Apxueamop 3HavyeHui: 1s

g Demo station

4. %5 basbl faHHbIX Apxusatop | ApXmBbl |

+ )y, bezonacHocTb
. 4 TpaHcnopTsl ApxuBbi:

t. z TpaHcnopTHbIE NPOTOKON A n P & P - ME
5 -] CBop maHHbIX | PXWB | epuoa {c}ll a3Mep yd]epal asmep dpainoe | }I:::
-1 [ ApxuBhl 1 ;CPULoad_Ioad 1 100 0.3320
5 Modyms: I
5t ApxvBatop Ha dail 2_F1D1_var 1 100 1.2246
Apxusamop coobuy 3 |F3 var 1 100 0.2451
£ Apxusamop 3Hadver —
1h 4 |F4_var 1 100 1.0020
121 5_ F_PP1_var 1 100 1.0254
% Apxwsatop Ha B[] 6 | Meminfo_use 1 100 0.1475
Apxus 3HaqeHul: -
4 (7 CneumancHble 1] S | [4]+]
#- |4 MNonb3oBaTensckue UHTEL ~OKCnopT
& Ynpaenexwe MogynamMu
o Lo
Loop SSL ApxuB: [ ‘v]
X8
Hauano: [01.01.1970 03:00:00 |%|
Koew: [01.01.1970 03:00:00 |3}
B cdpaiin: [ ]

an

—=

Puc. 4.6k. Bknaoka "Apxuevl" apxusamopa 3uauenuii noocucmemut "Apxuest”.
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4.7. Iloacucrema "Iloab30BaTesabckue nHTEpdeicor"

[Toncucrema siBiusieTcss MOAYIbHOH. J[mst KoHGUTypaluu NOACHCTEMBI MNPEAYCMOTPEHA KOpHEBas
cTpanuna nojacuctemsl "Tlonp3oBarenbckue uHTepdeicel”, conepsxkamias Bkiaaaku "Moaynu" u "[lomomp".
Bxnanka "Monynu" (puc.4.1b) comepXuUT CHOUCOK MOIyNned MOJCHUCTEMBl W HWIASHTHYHA JUIS BCEX
MOAYJIBHBIX MojcucTeM. Britagka "I[lomomp" comep uT KpaTKyro MOMOIIb ISl JAHHOW CTPaHUIIBI.

Kaxxasiit Mmonyns nmojacuctemsl "llonp3oBaTenbckue nHTEpdeich!” mpenocTaBiseT KOHQUTYPAIMOHHYIO
cTpanuity ¢ Bikiaakamu "Tlomb3oBarenbckuii uaTepdeiic” u "Ilomomp". Briragka "Tloms3oBaTelTbCKuiA
uHTepdeiic" (puc.4.7a) npenocrapisieT napaMeTp Uil KOHTPOJIA 3a cocTosHueM "Boinonnsercs” Moayns, a
TaK)Ke pasfeNbl KOH(HUTypanuu CreluaTu3upoOBaHHBIC IS MOJYJeH A3Toi mojacucTembl. Bo BKIaake
"[Tomomp" comepkutcs wuHPoOpManus o wMoxayie mnoxacucreMbl "llomb3oBaTenbckue uWHTEPQEHCH"
(puc.4.1d), cocTaB KOTOPO# UASHTUYEH TSI BCEX MOTYyJEH.

daiin Pepaxtwpoeanve Bwug [lomowb

A 5000 == 200 298

[ - Modyne: WebCfgD
= @ Demo station g R

“ basbl gaHHbIx " -
% BesonacHocTs MNone3aoBaTensckMil MHTEpPQEAC [ Momoub ]

-3

¢ TpaHcnopThl  CocTosH1e

@ TpaHcnopTHble NPOTOKC

/| CBop marHbIX BoinonHaeTca: (v

1 Apxuvel ~Onury mogyns

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

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

EiEmEE— (D]

KD

Flroman

Puc. 4.7a. Bkraoka "lonvzoeamenvckuil unmepgetic” mooyns noocucmemst "[lonvzosamenvckue
unmepdgeticot".
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4.8. IToacucrema "CneunajbHpie'

[Moncucrema siBnsieTcss MOAYNbHOH. [l KoH(UTrypamuu TOJICHUCTEMBI MPEAYCMOTpPEHA KOpPHEBas
crpanuna mnoacuctemsl "CrnenuansHbie", copepxkamas Bkiaaaku "Moaynu" u "llomomp". Bxnanka
"Monynu" (puc.4.1b) comepXHUT CHHCOK MOMAYJCH MOJCHUCTEMBbl W HJEHTHYHA MJIsi BCEX MOJYJIBHBIX
nojacucteM. Bxnagka "Tlomomp" comep>XUT KpaTKyro MOMOIIb ISl JAHHOW CTPAHUITBI.

Kaxnapiii monyns moacuctemsbl "CreuuanbHble" MPEAOCTaBiseT KOHPUTYPALHMOHHYIO CTPAHMILY C
Biagkamu "Croenuanehbiii momyns" u  "l[lomomp". Bkiagka "Cnoenuanehbeiii momyns" (puc.4.8a)
IIPEJOCTABIIAET MapaMeTp A KOHTPOJSA 3a COCTOSHUEM ''BbInonHseTcss" MOIyis, a TakkKe pa3zeiibl
KOHQUTYpallMk CHEIHATM3UPOBAHHBIE JUISI MOJAYyJed 23Toi moacucreMbl. Bo Brmagke "[lomomrs"
coaepxutcs uHpopManus o Moayie noacucremsl "Crneruanpabie” (puc.4.1d), coctaB KOTOpOi UAESHTUYCH
JUISL BCEX MOJYJIEH.

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

Puc. 4.8a. Bxnaoka "Cneyuanvrolii mooyas" mooyna noocucmemol "Cneyuanvrule”.
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4.9. lloacucrema "YnpasJjienue MoayasiMu"'

[Toncucrema He sBiETCS MOAYIBHOW. IS KOHUTypanuu MOJICHUCTEMBI NMPEAYCMOTPEHA CTpaHMIA
nojcucteMmsl "Ymopasinenue Mmonyiaamu', coxepkamias Bkiaanku "Iloacucrema" m "Ilomomp". Bkmaaka
"Tlomcucrema" (puc.4.9a) comepKUT OCHOBHBIC HACTPOWKHM mojacucTteMbl. Bxiagka "I[lomoms" comepkut
KpaTKy0 MOMOUIb I JaHHOM cTpaHubl. Cocta Bkiaaku "[loacucrema':

« Ilymv k pazoensemvim budauomexam (Mooynsam) — UHPOPMALIUA O PACIIONOKEHUU TUPEKTOPUU
¢ wmonynsimu cuctembl OpenSCADA. VYcranasiauBaercss mnapametrpoM <ModDir> cTaHIMH,
KOH(pHUTyparmoHHOTO (aiina.
«  Paspewénnvie mooynu — wuHbOpMAIUS O CIHCKE, pa3lIeIEHHOM CHMBOJOM ';', MOIyIeH,
pa3peméHHBIX JUIsi aBTOMAaTHYECKOrO MOAKIIOYEHNUS U OOHOBIIEHUS. 3HaUeHHEe '*' HCIIONIb3yeTCs JUIs
paspelieHuss Bcex Mojnyieil. YcraHaBiuBaercss nmapamerpoM <ModAllow> pa3nena MOACHUCTEMBI,
sub_ModSched, cranmnuu, koHpuUTryparmoHHoro ¢aia.
« 3anpewénnvie moodynu — wuHbOpMALMA O CHOHCKE, Pa3AeIEHHOM CHMBOJIOM ';', MOMYJNEH,
3anpenI€HHbIX I aBTOMATHYECKOTO MOJIKIIOYEHUS 1 OOHOBIICHUS. Y CTAaHABIMBACTCS MTApaMeTPOM
<ModDeny> pasznena mnoxacuctembl '"sub ModSched" cranmum xondurypanuonHoro aiina.
Criucok 3arpenéHHbIX MOIYJIe UMeeT OONBIINIA MPUOPUTET YeM Pa3peIIEHHBIX.
+ Ilepuoo nposepxu mooyneii (cex) — yka3bIBaeT Ha MEPUOIUYHOCTH MPOBEPKU MOJYJIEH Ha (pakKT
ux 0OHOBJIEHUS. MoayNu, JOIMYCTUMBbIE JJIs1 aBTOMAaTUYECKOTO MOJKIIOYEHUS! 1 OOHOBICHUS, OyAyT
aBTOMATHYECKH OOHOBJICHBI.
« Ilposepumv Mo0Oynb celiuac — KOMaHJA BBINOJHUTH TPOBEPKY MOAYNeH Ha ¢akT uxX
oOHOBIeHHA. MOAyNnH, AONMYCTHMBbIE JUIsI aBTOMAaTHYECKOTO MOAKIIOYCHHUS W OOHOBICHHA, OyayT
aBTOMATUYECKU OOHOBIICHBI.
« Pazoensemvie Oubnuomexku (mMoodynu) — TabiaMLAa C TEpeyHEM pas3fessieMblX OHOIMOTEK ¢
Moayiamu, obHapyxkeHHbIMU OpenSCADA. B crpokax pacmosioKeHbl MOIYJIH, a B KOJOHKax
nH(pOpMaIIUs O HUX:

«  Ilymb — uH(pOpMAIHS O TIOIHOM ITyTH K pa3enseMoil OnOInoTeKe.

« Bpemsa — wunHbpopManms O BpeMeHH mocieaHed momudukanuu Qaitia pasnenseMoit
OUOINOTEKH.

«  Mooynu — uHdopmanus o IepedHe MOAYJeH B pa3zensaeMoil Oubnuorexe.

« Brniouen — cocrosiaue "Brmouen" pazgensemoit Oubnuorexu. [IpuBHIErnpoBaHHBIM

T10JIB30BAaTCIISAM MpeaoCTaBIACTCA BO3MOXHOCTb  PY4YHOI'O BKJIIOUEHMS/BBIKITIOUEHHS
PasacisieMbIX OMOIHOTEK Hy'TéM HU3MCHCHUA 3TOT'O ITIOJIA.
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i @:) =
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4 |.././lib/lopenscada/dag_LogicLev.so Sun Feb 8 16:38:47 2009 DAQ.LogicLev; W
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T i {liky Adafhd NOC . un Cah 8 41R-28-70 2000 AN DRC- | - E
4
1 T
Flroman]

Puc. 4.9a. I'nasnas éxnaoka xougueypayuu noocucmemul "Ynpaenrenue mooyniamu".
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4.10. Konpurypaunonusii a1 OpenSCADA u napamMeTpbl KOMaHAHON CTPOKH
BbI30Ba OpenSCADA

Kondurypaunonssiii ¢aiin cuctemsr OpenSCADA npeaHa3HayeH Ui XpaHEHUs CUCTEMHOW U oOIuei
koHpurypammu OpenSCADA-ctannmu. Tonpko B KOHUTypallMOHHOM aiiie W dYepe3 mapameTpbl
KOMAaHJHOM CTPOKM MOXHO YKa3aTh YacTb KIIIOYEBBIX CHCTEMHBIX [apaMEeTpOB CTaHLMHU, I103TOMY
3HAKOMCTBO CO  CTPYKTYpoH KOHGUTypanuoHHOro (aiima HeoOXoAMMO s  CIELUAIHUCTOB
pasBépThiBaromMX pemernst Ha ocHoBe OpenSCADA.

HaspiBathest koHpurypamnuonnsiii ¢ain cucreMbl OpenSCADA MokeT 1mo pa3HOMY, OJHAKO MPUHSITO
Ha3BaHue oscada.xml m mpowmsBoaHbie OT Hero. KoH¢uryparumonusiii (ain oOBIYHO yKa3bIBaeTCs, MPHU
3aITycKe CTaHIINH, rapameTpom KOMaH/IHOM CTPOKHU
--Config=/home/roman/roman/work/OScadaD/etc/oscada_demo.xml. Jlns ynoOcTBa BBI30BAa CO3IAIOTCS
CKPHIITHI 3aITyCKa CTAaHIIMH C HYXXHBIM KOH(UTypallMOHHBIM (haiisiom, HanpuMep ckpunt (openscada demo)
BBI30Ba JEMOHCTPALIMOHHON CTaHIIUU:

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

Eciu xoHdurypanuoHssiii (ain He yka3aH TO HCIHOJB3YETCsl CTaHAApPTHBIA KOH(UryparMmOHHBII
daiin: /etc/oscada.xml .

CTpyKTYpHO KOH(UTYpPAIIMOHHBIN (hailyl OpraHu30BaH Ha PACIIUPSIEMOM SI3bIKE pa3MeTKH TekcTa XML.
CrnenoBaTtenbHO TpeOyeTcs xkECTKkoe coOmoaeHue mpaBui cuHTakcuca XML. IIpumep oOpasma TUIOBOTO
koHurypanuonsoro ¢aina OpenSCADA, ¢ y3nmamu KoH(puUrypauuu OOJBIIMHCTBA KOMIIOHEHTOB
OpenASCADA, npuBeieH HUXeE:

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

<node id="sub_BD">
<prm id="SYSStPref">0</prm>
<tbl id="DB">
<fld ID="GenDB" TYPE="SQLite" NAME="Generic DB" NAME ru="OcHoBHasi BI"
NAME uk="OcHoBna BJl" ADDR="./DEMO/DemoSt.db" CODEPAGE="UTF-8"/>
</tbl>
</node>

<node id="sub_Security">
<!--
<tbl id="Security user">
<fld
NAME="root"
DESCR="Super user"
DESCR_ru="Cynep nosnsnsoBaTesb"
DESCR_uk="Cynep xopucryepau'"
PASS="openscada"/>
<fld
NAME="user"
DESCR="System user"
DESCR_ru="CucCTeMHINi NOJb30BaTesNb"
DESCR_uk="CucreMuust kopmucrysau"
PASS=""/>
</tbl>
<tbl id="Security grp">
<fld
NAME="root"
DESCR="Super users groups"
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</node>

DESCR_ru="T'pynmna cyneprnonbsoBarenen"
DESCR_uk="T'pyna cynepxkopucTyBauis"

USERS="root;user"/>
</tbl>-->

<node id="sub ModSched">

</node>

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

<node id="sub_Transport">

</node>

<!--
<tbl id="Transport in">
<fld
ID="WEB_ 1"
MODULE="Sockets"
NAME="Generic WEB interface"
NAME ru="OcHoBHOM WEB unTepdenc"
NAME uk="OcHoBHmuiz WEB inTepdernc"
DESCRIPT="Generic transport for WEB interface."
DESCRIPT_ ru="OcCHOBHO} TpaHcnopT ais WEB muTepdenca."
DESCRIPT_ uk="OcuoBumit Tpancnopr amns WEB iunrTepdeiicy."
ADDR="TCP::10002:0"
PROT="HTTP"
START="1"/>
<fld
ID="WEB_2"
MODULE="Sockets"
NAME="Reserve WEB interface"
NAME ru="PesepeHimi WEB muTeppenc"
NAME uk="PesepBuuyi WEB inTepdpenc"
DESCRIPT="Reserve transport for WEB interface."
DESCRIPT_ ru="PesepBHiNi TpaHcnopr ans WEB uunrepdeiica."
DESCRIPT_ uk="PesepsBumii TpaHcnopr miss WEB inTepdeinicy."
ADDR="TCP::10004:0"
PROT="HTTP"
START="1"/>
</tbl>
<tbl id="Transport out">
<fld
ID="testModBus"
MODULE="Sockets"
NAME="Test ModBus"
NAME ru="TecT ModBus"
NAME uk="TecT ModBus"
DESCRIPT="Data exchange by protocol ModBus test."
DESCRIPT_ ru="TecT ofMeHa no mnpoTokoidy ModBus."
DESCRIPT uk="TecT o6Miny Ba npoToxonomM ModBus."
ADDR="TCP:localhost:10502"
START="1"/>
</tbl>-->

<node id="sub_DAQ">

<!--
<tbl id="tmplib">
<fld ID="test2" NAME="Test 2" NAME ru="TecT 2" NAME uk="TecT
DESCR="" DESCR_ru="" DESCR_uk="" DB="tmplib_test2"/>
</tbl>
<tbl id="tmplib_ test2">
<fld ID="test2" NAME="Test 2" NAME ru="TecTr 2" NAME uk="TecT
DESCR="" DESCR_ru="" DESCR_uk="" DB="test2"
PROGRAM="JavaLikeCalc.JavaScript&#010;cnt=5*i"/>
</tbl>
<tbl id="tmplib_ test2_io">
<fld TMPL_ ID="test2" ID="i" NAME="I" NAME ru="I" NAME uk="I"
TYPE="4" FLAGS="160" VALUE="" POS="0"/>

on

on

<fld TMPL_ID="test2" ID="cnt" NAME="Cnt" NAME ru="Cnt" NAME uk="Cnt"

TYPE="4" FLAGS="32" VALUE="" POS="0"/§-
</tbl>-->

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

ID="test2"
NAME="Test 2"
NAME ru="TecTt 2"
NAME_uk="TecT 2"
DESCR=""
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DESCR_ru=""

DESCR_uk=""
ENABLE="1"
START="1"

PRM BD="test2prm"
PERIOD="1000"
PRIOR="0"/>

</tbl>

<tbl id="test2prm">

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

DESCR="" DESCR_ru="" DESCR_uk="" EN="1" MODE="2"
PRM="test2.test2"/>

</tbl>-->

</node>

<node id="mod_System">

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

<tbl id="DataOSprm'">
<fld SHIFR="CPU" NAME="CPU load" NAME ru="Harpyska CPU"
NAME uk="HamBanTaxenuss CPU" DESCR="" DESCR_ru="" DESCR_uk=""
EN="1" TYPE="CPU" SUBT="gen"/>
<fld SHIFR="MEM" NAME="Memory" NAME ru="llamMsTb" NAME_uk="HaM\'HTb"
DESCR="" DESCR_ru="" DESCR_uk="" EN="1" TYPE="MEM" />
</tbl> -->
</node>

<node id="mod_DiamondBoards">
<!--
<tbl id="DAQ">
<fld ID="Athena" NAME="Athena board" NAME ru="Ilmara Athena"
NAME uk="Ilmara Athena" DESCR="" DESCR_ru="" DESCR_ uk=""
ENABLE="1" START="0" BOARD="25" PRM_BD_A:“AthenaAnPrm“
PRM BD_ D="AthenaDigPrm" ADDR="640" INT="5" DIO_CFG="0"
ADMODE="0" ADRANGE="0" ADPOLAR="0" ADGAIN="0"
ADCONVRATE="1000"/>
</tbl>
<tbl id="AthenaAnPrm">
<fld SHIFR="ail0" NAME="AI 0" NAME ru="AI o" NAME uk="AT o"
DESCR="" DESCR_ru="" DESCR uk=""
EN="0" TYPE="0" CNL="0" GAIN="0"/>
</tbl>
<tbl id="AthenaDigPrm">
<fld SHIFR="di0" NAME="DI 0" NAME ru="DI 0" NAME uk="DI 0"
DESCR="" DESCR_ru="" DESCR_uk=""
EN="0" TYPE="0" PORT="0" CNL="0"/>
</tbl> -->
</node>

<node id="mod_BlockCalc">
<!--
<tbl id="DAQ">
<fld ID="Model" NAME="Model" NAME ru="Mogens" NAME uk="Momens"
DESCR="" DESCR_ru="" DESCR_uk="" ENABLE="1" START="1"
PRM BD="Model prm" BLOCK_SH="Model blcks"
PERIOD="1000" PRIOR="0" PER DB="0" ITER="1"/>
</tbl>
<tbl id="Model blcks">
<fld ID="Klap" NAME="Klapan" NAME ru="Knanau" NAME uk="Knanan"
DESCR="" DESCR_ru="" DESCR uk=""
FUNC="DAQ.JavaLikeCalc.lib techApp.klap" EN="1" PROC="1"/>
</tbl>
<tbl id="Model blcks_io">
<fld BLK_ID="Klap" ID="l_kll" TLNK="0" LNK="" VAL="50"/>
<fld BLK_ID="Klap" ID="1 k12" TLNK="0" LNK="" VAL="20"/>
</tbl>
<tbl id="Model prm">
<fld SHIFR="1 k1" NAME="Klap lev" NAME ru="llonox. kjianaHa'"
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NAME uk="Ilosox. kjysanaxa" DESCR="" DESCR_ru="" DESCR_uk=""
EN="1" BLK="Klap" IO="1 kl11"/>

</tbl> -->
</node>

<node id="mod_JavaLikeCalc">
<!--
<tbl id="DAQ">
<fld ID="CalcTest" NAME="Calc Test" NAME_ ru="TecT BmYMCI."
NAME uk="TecT o6umcn." DESCR="" DESCR_ru="" DESCR_uk=""
ENABLE="1" START="1" PRM BD="Cal FUNC="TemplFunc.d alarm"

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

<tbl id="CalcTest val">
<f1ld ID="in" VAL="0"/>
<fld ID="alrm" VAL=""/>
<fld ID="alrm md" VAL="1"/>

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

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

DESCR="" DESCR_ru="" DESCR_di="" EN="1" FLD=J;1rm"/>
</tbl>
<tbl id="1lib">
<fld ID="TemplFunc" NAME="" NAME ru="" NAME_uk="" DESCR="" ESCR_ru=""
DESCR_uk="" DB="lib_ TemplFunc"/>
</tbl>

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

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

<tbl id="1lib TemplFunc_io">
<fld F_ID="d_alarm" ID="in" NAME="Input" NAME ru="Bxox" NAME uk="Bxig"

" TYPE="3" MODE="0" DEF="" HIDE="0" POS="0"/>
<fld F_ID="d alarm" ID="alrm" NAME="Alarm" NAME ru="Asapwus"
NAME_uk="Asapis" TYPE="0" MODE="1" DEF="" HIDE="0" POS="1"/>

<fld F_ID="d_alarm" ID="alrm md" NAME="Alarm mode"
NAME ru="PexuM aBapumu" NAME uk="Pexmm aBapii" TYPE="3"
MODE="0" DEF="" HIDE="0" POS="2"/>
<fld F_ID="d alarm" ID="alrm mess" NAME="Alarm message"
NAME ru="Coofw. asapwm'" NAME uk="Iloeigm. aBapii" TYPE="0"
MODE="0" DEF="" HIDE="0" POS="3"/>
</tbl>-->
</node>

<node id="mod_Siemens">
<!--
<tbl id="DAQ">
<fld ID="test2" NAME="Test 2" NAME ru="TecT 2" NAME uk="TecTt 2"
DESCR="" DESCR_ru="" DESCR_uk="" ENABLE="1" START="1"

PRM BD="test2prm" PERIOD="1000" PRIOR="0" CIF DEV="0" ADDR="5"
ASINC_WR="0"/>

</tbl>

<tbl id="test2prm">

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

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

</node>

<node id="mod_SNMP">
<!--
<tbl id="DAQ">
<fld ID="test2" NAME="Test 2" NAME ru="TecT 2" NAME uk="Tect 2"
DESCR="" DESCR_ru="" DESCR_uk="" ENABLE="1" START="1"
PRM BD="test2prm" PERIOD="1000" PRIOR="0" ADDR="localhost"

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

<tbl id="test2prm">
<fld SHIFR="test2" NAME="Test 2" NAME ru="Tecr 2" NAME uk="TecT 2"

DESCR="" DESCR_ru="" DESCR_uk="" EN="1" OID_LS="system"/>
</tbl>-->

</node>

<node id="mod_ModBus">
<!--
<tbl id="DAQ">
<fld ID="test2" NAME="Test 2" NAME ru="Tecr 2" NAME uk="TecT 2"
DESCR="" DESCR_ru="" DESCR_uk="" ENABLE="1" START="1"

PRM BD="test2prm" PERIOD="1000" PRIOR="0" TRANSP="Sockets"
ADDR="exlar.diya.org" NODE="1"/>
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</tbl>
<tbl id="test2prm">
<fld SHIFR="test2" NAME="Test 2" NAME ru="Tecr 2" NAME uk="TecT 2"
DESCR="" DESCR_ru="" DESCR_uk=""
EN="1" ATTR_LS="321:0:tst:Test"/>
</tbl>-->
</node>

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

<node id="sub_Archive">
<prm id="MessBufSize">1000</prm>
<prm id="MessPeriod">5</prm>
<prm id="ValPeriod">1000</prm>
<prm id="ValPriority">10</prm>
<!--
<tbl id="Archive mess_proc">
<fld
ID="StatErrors"
MODUL="FSArch"
NAME="Errors"
NAME ru="Oum6xu"
NAME uk="IomMuaxn"
DESCR="Local errors\' archive"
DESCR_ru="ApXWUB JIOKAJIbHBIX oumBok"
DESCR_uk="ApxiB JIOKaJBHUX MOMMUJIIOK'"
START="1"
CATEG="/DemoStation*"
LEVEL="4"
ADDR="ARCHIVES/MESS/stError/"
FSArchMSize="300"
FSArchNFiles="10"
FSArchTmSize="30"
FSArchXML="1"
FSArchPackTm="10"
FSArchTm="60"/>
<fld
ID="NetRequsts"
MODUL="FSArch"
NAME="Net requests"
NAME ru="CeTeBsle Banpocs"
NAME uk="Mepexeri sanmuTn'"
DESCR="Requests to server through transport Sockets."
DESCR_ru="Banpocs k cepBepy uepes Tpancnopr Sockets."
DESCR_uk="BamuTu no cepmepa uepes TpaHcnopr Sockets."
START="1"
CATEG="/DemoStation/Transport/Sockets*"
LEVEL="1"
ADDR="ARCHIVES/MESS/Net/"
FSArchMSize="300"
FSArchNFiles="10"
FSArchTmSize="30"
FSArchXML="1"
FSArchPackTm="10"
FSArchTm="60"/>
</tbl>
<tbl id="Archive val_proc">
<fld
ID="1h"
MODUL="FSArch"
NAME="1lhour"
NAME ru="luac"
NAME uk="1lrog"
DESCR="Averaging for hour"
DESCR_ru="YcpenHeHue Ba uac"
DESCR_uk="YcepenHeHHsi 3a IomnuHy"

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

A PER="60"

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

</tbl>

<tbl id="Archive val">

<fld

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

</tbl>-->

</node>

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

<node id="sub_UI">
<node id="mod_QTStarter">
<prm id="StartMod">QTCfg</prm>
</node>
<node id="mod_WebCfg">
<prm id="SessTimelLife">20</prm>
</node>
<node id="mod_ VCAEngine">
<!--
<tbl id="LIB">
<fld ID="test2" NAME="Test 2" NAME ru="TecT 2" NAME uk="TecT 2"
DESCR="" DESCR_ru="" DESCR_uk="" DB_TBL="wlib_test2" Ico=""
USER="root" GRP="UI" PERMIT="436"/>
</tbl>
<tbl id="wlib_test2">
<fld ID="test2" ICO="" PARENT="/wlb_originals/wdg_Box" PROC=""
PROC_ru="" PROC_uk="" PROC_PER="-1" USER="root" GRP="UI"
PERMIT="436"/>
</tbl> <tbl id="wlib_test2_io">
<fld IDW="test2" ID="name" IO_VAL="Test 2" IO_VAL ru="TecT 2"
IO_VAL_uk="TecrT 2" SELF_FLG="" CFG_TMPL="" CFG_TMPL ru=""
CFG_TMPL_uk="" CFG_VAL=""/>
<fld IDW="test2" ID="dscr" IO_VAL="Test module 2"
IO_VAL_ru="Tect momyxnss 2" IO_VAL_ uk="TecT momysns 2"
SELF_FLG="" CFG_TMPL="" CFG_TMPL_ ru="" CFG_TMPL uk=""
CFG_VAL=""/>
</tbl>
<tbl id="PRJ">
<fld ID="test2" NAME="Test 2" NAME ru="TecT 2" NAME uk="TecT 2"
DESCR="" DESCR_ru="" DESCR_uk="" DB_TBL="prj_test2" Ico=""
USER="root" GRP="UI" PER </tbl> <tbl id="prj_test2">
<fld OWNER="/test2" ID="pgl" ICO="" PARENT="/wlb_ originals/wdg_Box"
PROC="" PROC_ru="" PROC_uk="" PROC_PER="-1" USER="root"
GRP="UI" PERMIT="436" FLGS="1"/>
<f1ld OWNER="/test2/pgl" ID="pg2" ICO=""
PARENT="/wlb_originals/wdg_Box" PROC="" PROC_ru="" PROC_uk=""
PROC_PER="—1" USER="root" GRP="UI" PERMIT="436" FLGS="0"/>
</tbl>
<tbl id="prj_test2_ incl">
<fld IDW="/prj_test2/pg_pgl" ID="wdgl"
PARENT="/wlb_originals/wdg Box"/>
</tbl>-->
</node>
</node>

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

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

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

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

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

<prm id="Val" on="0" per="1" name="System.AutoDA.CPULoad.load" arch_len="10"
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arch _per="1000000"/>

<prm id="BD" on="0" per="10" type="MySQL"
bd="server.diya.org;roman;123456;oscadaTest"
table="test" size="1000"/>

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

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

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

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

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

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

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

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

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

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

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

PaccmoTpum netanmbHee CTPYKTYypy KoHGUrypanuoHHoro ¢aitna. OauH KOH(UIypalnOHHBIH (aiin
MOXET COJepXkaTh KOH(MUTYpalMI0 HECKOJBKHX CTaHIMWA B ceKuusax <station id="DemoStation"/>.
ATpuOyTOM yKa3bIBaeTcsa UAEHTU(PUKATOP cTaHIMU. Mcronp30BaHMe TOM WM MHOM CEeKUUM CTaHLUU, IPU
BBI30BE, YKAa3bIBACTCS MapaMEeTPOM KOMaHAHOW CTpoku --Station=DemoStation. Cexkuus CTaHUUU
HEINOCPEJICTBEHHO COJAEPKHUT MHapaMeTpbl CTAaHIUMU M CEeKUuu mnoacucteM. [lapameTpsl KoH(UTypauuu
CeKI[MM 3alUChIBAIOTCS B Buae <prm id="StName">Demo station</prm>. I'me B atpubyre <id>
yKa3bIBaeTCS UACHTU(PHUKATOP aTpUOyTa, a B TEJE Tera yKa3blBaeTcs 3HaueHue mapamerpa "Demo station".
[lepeyeHp AOCTYNHBIX MapaMeTpPOB M MX OIMCAHWE JJI CTAaHIUM M BCEX OCTAJIBHBIX CEKLUUI MOXKHO
NOJY4YUTh B KOHCOJIM, mocpeactBoM BbizoBa OpenSCADA ¢ mapamerpom --help mnm Bo BKIamkax
"ITomorp" cTpaHuUI] KOMITOHEHTOB KOHpUTYparnoHHbIX (aitnoB OpenSCADA (puc.4.10a).
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MamoLlb Mo anLKAM:

OpenSCADAD.6.3.1 (Linux-2.6 . 27-std-def-alt11). =

= OCHOBHbIE ONUMK CHCTEMBI

-h, --help
--Config=<nyTb>
--Station=<umAz  IMA cTaHL MK,

--demon 3anyck B pEXUME LEMOHAE.
--MessLev=<ypos> OfpabaThiBaeMbli <ypoBeHb> coobweHui (0-7).
--log=<Hanpaen.> HanpasneHWe coabLeHKIA B
<Hanpaen.> & 1 - cMcTemHBIR norep (syslogd);
<Hanpaen.> & 2 - cTaHfapTHLIA BeIXog (stdout);
<Hanpaen.> & 4 - cTaH4apTHLIM BeXod ownbok (stderr);
<Hanpaen.> & 8 - apXMB COOBLLEHMIA.
-------------- MapameTpbl cTaHyMK </DemoStation/> B KOHPWURYPaLWMOHHOM PaRne -—----------

MHPOPMALKWA Na onUMAM CHCTEMBI.
KoH(pMrypaLMOHHBIR ain.

Workdir <path=  PafoyanA gupekTopua.

lcoDir  <path>  [OWPeKToOpWA © MKOHKaMK.

ModDir  <path>  OupekTopua Mogyne.

MessLev <ypoBeHb> OBpafaTbiBaeMblil <ypoBeHb> CoOBLWEHWA (0-7).

LogTarget <Hanpaen.> HanpasneHwe coobLUeHWA B:
<Hanpaen.> & 1 - cMCTeMHBIA Norep (syslogd)

raman,

Puc. 4.10a. Bknaoxa "llomowp" komnonenma OpenSCADA.
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PesynbTaT BhI30Ba KOMaHAbl: # ./openscada_demo --help

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

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

khkkhkhkhkkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkk

OCHOBHEBEIE OIUUM CUCTEMEI

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

--demon 3amnyck B pexuMe IOeMOHA.

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

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

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

StName <mma> VMa cTaHLUUM.

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

Workdir <path> Pabouas IMPEKTOPUS.

IcoDir <path> IupeKkTopMua C MKOHKAaMU.

ModDir <path> IVpeKTOopUsS MOIYJIEN.

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

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

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

lloncucTemMa "YnpasieHue Monyamm"
--ModPath=<nyrs> IyTs k MomyssaMm (/var/os/modules/).

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

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

ModAllow <COMCOK> Cnucok pasnesseMux OuBIMOTEK NOMYyCTMMEIX IJIS aBTOMATUUECKOM 3aTrpy3KM, [IOOKJIOUYEHUS U

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

Jicmosb30BaTh 3HadeHue '*' @Oya pas3pelleHMA BCexX MOIyJiei.

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

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

Onumm noncucrTeMel "BeszsonacHocTu"

Onumm noncucTeMel "TpaHCHOPTH"

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

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

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

RdStLevel <ypos> YpOBEHBb TeKyleM CTaHLMM B CXEMEe Pe3epPBUPOBAHUS.

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

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

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

MessBufSize <em.> PasmMep Oydepa coobueHUM.

MessPeriod <cex> [lepuon apxXMBMPOBaHMUS COOOWEHMN .

ValPeriod <mcex> [lepron apXMBUPOBAHUSA BHAUYESHUN.

ValPriority <ypoBeHB> YPOBEHb MNPUOPUTETA 3anady SHAUEHUI.

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

Onumm noxcucTeMel "CneumasipHee"

Onumm monyinsa <Special:SystemTests>
———————— llapamMeTpsl MOnyJibHOM cexumu </DemoStation/sub_ Special/mod SystemTests/> B xoHQuTrypaumoHHOM Odaiire

Ofmpe onuuy BCEeX TeCTOB:
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id MOeHTUPMKATOP TecTa;

on brar BKJIOUEHUS TecTa;
per Iepuol NOBTOPEeHMSA (Cek) .
*A% QnuUMM TECTOB ** K
1) Param TecTt DAQ mapaMeTpOB. BBUMTHBAET aTpMOYTH M KOHOUI'ypalLMOHHBE [IOJIsS IapaMeTpa.
1:name Anpec DAQ mapameTpa
2) XML Tect pas3bopa odaina XML. IlapcuT M oToOpaxaeT CTPYKTYPy YKaszsaHHOTO dania.
1:file XML dann
3) Mess TecT apxmupBa coobumeHuM. [IepuoIMUeCcKy BHUMTHBAET HOBHIE COOOWEHMs M3 apxXuBa, IJisg ykas3aHHOT'O apxmuBaTopa.
l:arhtor ApxXMUBaATOP
2:categ MaBJioH KaTeropuyM COOOMEeHMI
3:depth T'ny6uHa coobumeHus (c)
4) SOAttach TecT NOOKJIOUEHUA/OTKIINUEHNS MOIYJIen.
1:name IIyTe K MOIYJIO
2 :mode PexuMm (l-momgkiiod. ;-l-oTkiwod. ; 0-M3MeHeHMre)
3:full IIonHOe MNOAKJIKYeHMe (Ipu cTapTe)

5) Val TecT 3HaueHuM arpubyTa NapaMmeTrpa.
BEIMOJIHAET MNePUOAUYECKMM ONPOC IOCJIeIHETO 3HadueHMA ykas3aHHOTO aTpubyTa, a Takke ONPOC apxuBa Ha yKa3aHHY
TIIyOMHY .

1:name IIyTe k aTpubyTy HapaMeTpa
2:arch len T'nybrHa 3Banpoca K apxmuBy 3BHadeHUM (C)
3:arch_per Ilepuon 3amnpoca K apxMBYy 3HadUeHMUM (MKC)

6) DB TlosHE TecT BJl. BHIIOJHSAET:
- cosnaume/oTkpeTHe BIl;
- cos3paHue/OTKPBITME TaOJIMLEL;
- CO3IaHMe MHOXeCTBa 3ammcel (CTPOoK) NpenonpenesléHHON CTPYKTYPH;
- MogudMKALMsS MHOXECTBa 3anmucedt;
- NOJIydeHMe U MNPOBepKa BHAUEHMM MHOXEeCTBa 3alucel;
- MOAMOMKAUMSA CTPYKTYPBE 3alMcU ¥ TabJmubl;
- yIajJieHue 3armncemn;
- 3akpeTye/ynajeHne TabJnLEL;
- 3akpuTyre/ynaneHue BIl.

l:type Tun BI
2:addr Apgpec B[
3:table Tabmnua Bl
4:size KonmuecTrBO 3anucen
7) TrOut TeCT BHIXOIHBIX M/MJIM BXOOHBEIX TPAHCIOPTOB.
BEIMOJIHAET TEeCTMPOBAaHME MCXOOAWEeIrO TPAaHCIOPTa IyTEéM OTIPAaBJIEHMA 3alpoca K yKa3aHHOMYy BXOAAlleMy TPaHCIOPTY .
l:addr Anpec
2:type MonyJbe TpaHCIOpTa

3:req TekcT 3amnpoca
8) SysContrLang TecT s3bka yNpaBJIEHMS CUCTEMOM.
NpOoM3BOOUT 3aMpPOC BJIEMEHTOB s3bHKAa MNOCPEACTBOM I[IOJIHOTO IIyTH.
[IONHEI NYTh K SJIEMEHTY s3eKa mMeeT Bun </Archive/%2fbd%2fm per>.
IIOJHEM NYTb COCTOMUT M3 IOBYX BJIOXEHHHX IIyTei.
Mepsent </d_Archive/> 3To myTep K y3Jly OepeBa KOHTPOJIA.
Bropoit </bd/m_per> 3TO NmyTh K KOHKPETHOMY 3JIEMEHTY y3Jia.

1l:path IlyTe K 3JIEMEHTY HA3BKa
9) ValBuf TectTr Oybepa 3HaueHwmii. ComepxuT 13 TeCTOB BCEeX aCIeKTOB Oybepa 3HaUeHMI (IomcucTeMma
"Apxuse") .
10) Archive TecTsl pas3MelleHMUs B apxXMBE BHAYEHMM.

ComepxmuT 7(8) TecTOB apxmuBaTopa 3HAYEHMM Ha NPOBEPKY KOPPEKTHOCTM (QYHKUMOHMPOBAHMS I[IOCJIEOOBATEJIBHOTO
MexaHM3Ma YHNaKOBKU.

l:arch ApXMB 3HadeHUN

2:period lepron 3HadYeHMM (MKC)
11) Baseb4Code TecTH kOmMpoOBaHMsa Mime Base64 ajiTOPMTMOM.

Onumm noncucTeMel "lloJIb30BaTENIbCKME MHTepdelcH" ====

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

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

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

RunTimeUpdt <mode> PexyM OOHOBIIEeHMs nuHaMuky B RunTime (0 - azanTmBHOE NepMoIMUeCKoe OOHOBJIEHME BCEX
BUIXETOB, 1 — OOHOBJIEHME TOJIbBKO M3MEHEHHHBIX BUIXETOB) .

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

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

Onumu monyna <UI:QTCfg>
——————— NlapaMeTpsl MOnOyJibHOM cexumm </DemoStation/sub UI/mod QTCfg/> B KOHOMUI'ypauUMOHHOM Qaile —--------
StartPath <path> CTapTOBHI NyTh KOHOUI'ypaTopa.

StartUser <user> CrapToBEl, Oe3napoJibHBEI, I[10JIb30BATEJb.

Onumm MonmyJsisa <UI:QTStarter>

——————— llapaMeTpsl MOnyJibHOM cexumm </DemoStation/sub UI/mod QTStarter/> B KOHQUTYypaLUMOHHOM OQaiie —--------

StartMod <mMomymu> CHMCOK 3alyCKaeMelx MonyJen (pasgenurensb — ';');

Onumum momyJis <UI:WebVision>

——————— llapamMeTpel MOnyJibHOM cexumu </DemoStation/sub UI/mod WebVision/> B xoHQurypaumoHHOM daiie —--------

SessTimelife <BpeMms> BpeMs XM3HM CE€CCMM, MUHYTH (o ymojidaHmio 10) .
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Cekmuu noacuctem (<node id="sub DAQ" />) comepkat mapameTpbl MOJACUCTEMbI, CEKIIUU MOIYJICH U
CEeKIMM TaOJIMIl OTPAKEHUS AAHHBIX 0a3 NaHHBIX B KOH(uUrypamuonHoM ¢aiine. Cekunn moxayneit (<node
id="mod_DiamondBoards" />) comepxarT WHAMBUAYaJbHBIE TapamMeTpbl MOIYyJEH M CEKIUU TaOIHI]
OTpakKeHUS JAaHHBIX 0a3 TaHHBIX B KOHPUTYpallMOHHOM (haiiie.

Cexnum  Tabnuil OTpakeHUS JaHHBIX 0a3 JaHHBIX MpEJHAa3HAYCHBl Ui pa3MelleHHs B
KoH(purypanronnomM ¢aiine 3amuceit Tadbmui b/ st kommonenToB OpenSCADA. PaccmorpuMm Tabmuiry
BXOImuX TpaHcnopToB "Transport in" moacuctemsl TpaHcnoptel (<node id='"sub Transport"™) u3
npumepa KoHpurypamuonHoro ¢aiina Beime. Tabmuma coaepxuT ase 3anucu ¢ nonsmu: ID, MODULE,
NAME, DESCRIPT, ADDR, PROT, START. Ilocne 3arpy3ku c Takoil cekiueil u BooOmie 6e3 bJl B
nojcucteme "TpancnopTsl" moxynst "Sockets" mosiBATCS ABa BXOAHBIX TpaHcHopTa. PopmaTbl CTPYKTYP
TaONIUI[ OCHOBHBIX KOMIIOHEHTOB BKJIIOUEHBI B JIEMOHCTpAIlMOHHBIE KOH(UTypaluoHHbIE (aiinbel. 3a
JeTatsiMi CTPYKTYpbl B/l HyHO 00pamarscst K JOKyMEHTAIUN COOTBETCTBYIOLINX MOTYJICH.
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5. O6mecucremuoe API mosib30BaTe/ibCKOro NpOrpaMMHupPOBaHUSL.

APl monp30BaTenbCcKOro IMPOrpaMMHMPOBAHUS  IMPEJCTABISET COOOH JepeBO OOBEKTOB CHUCTEMBI
OpenSCADA, xaxnapiii 0OBEKT KOTOPOTO MOXKET IPEACTaBIsATh COOCTBEHHBIM IEpeYeHb CBOMCTB M
¢bynkuunii. CpoiicTBa M (QYHKIMM OOBEKTOB MOTYT HCIOJB30BATHCS IMOJIB30BaTENIEM B MPOLEAYpax Ha
S3bIKaX TOJb30BaTeNbekoro mporpammupoBanusi OpenSCADA. Toukoit BXxoga aiisi JOCTyna K 00bEeKTaM
cucteMbl OpenSCADA w3 s3blka ToJb30BaTelbckoro mporpammupoBanus JavalikeCalc smsercs
3ape3epBrupoBaHHOE c10BO "SYS" kopHeBoro oobekra OpenSCADA. Hanpumep, anst joctyna K GyHKIUU
ucxopsiero Tpancnopra HyxHo 3anucath: SYS.Transport.Serial.out_ ModBus.messIO(mess);.

API 06’LCKTOB, MpeaoCTaBIACMbBIX MOAYIIAIMU, OITUCBIBACTCA B COOCTBEHHOM JAOKYMCHTAIIUU MOIYJIA.

5.1. OomecucreMHbIe MOJIL30BATEIbCKHE 00bEKThI.

AOCTpaKkTHBIM 00BEKT MpeICTaBIIsAeT COOON acCOLMATUBHBIN KOHTEiHEep cBOWMCTB U (yHKIMA. CBOHCTBA
MOTYT COJEpKaTh KaK JIaHHbIE YETHIPEX Oa30BBIX THUIIOB, TaK U JApyrue oO0bEKTHl. JlocTyn K cBoiicTBaM
00BEKTa OOBIYHO OCYILECTBIIETCS MOCPEJICTBOM 3alUCH HMEH CBOWCTB Yepe3 TOYKY K OOBEKTY
<obj.prop>, a Takxkxe MOCPEICTBOM 3aKIIOYCHHUS WMEHH CBOWCTBA B KBajpaTHbIe CKOOKU <obj/"prop"]>.
OueBUAHO, YTO TEPBBIM MEXaHM3M CTATHYEH, a BTOPOW ITO3BOJISIET YKa3blBaTh HMMsI CBOMCTBa uepe3
nepeMeHHy10. ba3zoBoe onpezenenne 00beKTa HE COACPKUT QyHKIMI. Onepanu KONUpoBaHUs 00BbEKTa Ha
CaMOM JIeJie IeNAl0T CChUIKY Ha UCXOAHBIN 00beKT. [Ipu ynanenun o0beKkTa OCyIIECTBISETCS YMEHbIICHHS
CU€TYMKA CCBUIOK, a MIPH JOCTHKEHUH CUETUMKA CCBIJIOK HYJIS OOBEKT yJanseTcst pU3HyecKH.

Pa3Hble KOMIIOHEHTBI MOTYT JIOOIPENEATh 0a30BBIi OOBEKT OCOOBIMH CBOWCTBAMU U (DYHKIIHSIMH.
CraHIapTHBIM pacliupeHueM 00beKTa sIBIsETCS MaccuB "Array".

O0bexT Array

Oco0eHHOCThIO MaccuBa SIBJISIETCS TO, YTO OH PabOTaeT co CBOMCTBaMHM, Kak C MHJIEKCAMH, U MOJIHOE UX
UMEHOBaHHE OECCMBICICHHO, @ 3HAUUT JIOCTYIEH MEXaHU3M OOpaIleHUs TOJIBKO 3aKII0UYEHHEM HMHIEKCA B
KBaJpaTHbIe CKOOKH <arr[l]>. MaccuB XpaHHT CBOHCTBa B COOCTBEHHOM KOHTEHHEpPE OJHOMEPHOTO
MaccuBa. LludpoBbeie CBONCTBa MaccuBa HCIOJB3YIOTCA JUIsl OCTyMa HEMOCPENCTBEHHO K MAacCHBY, a
CHUMBOJIbHBIE pabOTaOT KaK CBOMCTBA OOBEKTA.

MaccuB mpenocTaBisieT crenuaibHoe cBOMCTBO "length" mis momydenwsi pasmepa maccuBa <var =
arr.length,;>. Taxxe MacCUB TPEOCTABISAET CIEAYIONINE (PYHKIIHH:

. string join( string sep = "," ), string toString( string sep = "," ), string valueOf( string sep ="," )
— Bo3Bpaiaer cTpoky ¢ 3ieMeHTaMHi MacCHBa pa3AenEHHbIMU <Sep>> WA CUMBOJIOM ','.

« Array concat( Array arr ); — Jlo0aBisieT K UCXOJHOMY MacCHBY JIEMEHTBl MaccuBa <arr>.
BosBpariaet ucxo bl MacCUB C U3MEHEHUSIMH.

« int push( ElTp var, ... ); — llomemniaer smeMeHT(bI) <var> B KOHEIl MacCHBa, KaK B CTEK.
BosBpamaet HOBBIH pa3Mep MaccuBa.

- ElTp pop( ); — VYnaneHuwe mOCIEIHEr0 3JIEMEHTAa MAacCHMBa W BO3BpAT €ro 3HAYCHUS, KaK W3
CTeKa.

« Array reverse( ); — V3MeHeHue MOpsiiKa pacloioXeHHs 3JIEeMEHTOB MaccuBa. Bo3Bpaiaercs
WCXOJHBIA MAaCCHB C U3MCHCHUSMU.

- ElTp shift( ), — Cnsur mMaccuBa B BepxX. [Ipu 3TOM mepBbIii 2JIEMEHT MacCHUBa YAQISIETCS, a €ro
3HAYEHHE BO3BPAIIACTCS.

- int unshift( ElTp var, ... ); — 3anBuraer smeMeHnT(bl) <var> B maccuB. [lepBbliii s5eMeHT B 0,
BTOpOW B 1 u T.11.

«  Array slice( int beg, int end ); — Bo3Bpamaer pparmeHT maccuBa oT <beg> k <end>. Eciu

3HAUYEHHUE Hayaja WIA KOHLA OTPHLATENbHO, TO OTCUET BEAETCA C KOHILIA MaccuBa. Eciu KoHel He
YKa3aH, TO KOHIIOM SBJIIETCS KOHEIl MacCCHUBa.

« Array splice( int beg, int remN, ElTp vall, ElTp val2, ... ); — Bcrainser, yaanser Uiu 3aMeHseT
€JEMEHTBl MaccuBa. Bo3Bpamaer HUCXOAHBIM MAacCMB € HU3MEHEHUsIMU. B 1epByro ouepens
OCYIIECTBJISIETCSL yJaJ€HUE JJIEMEHTOB C TO3UIMU <beg> M KOJUYECTBOM <remN>, a 3arem
BCTaBJISIIOTCS 3Ha4YeHUd <vall> W T.1I., HAUMHAS C ITO3UIINHN <beg>.
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«  Array sort( ); — CopTUpOBKa JI€MEHTOB MacCHBa B JIEKCUKOTPahUUECKOM MOPSIIKE.

Oo0bexT RegExp

OOBEeKT paboThl C PETYISPHBIMH BhIpaKeHHsIMH, ocHOBaH Ha OmOmmoreke PCRE. Ilpu rmoGanpHOM
MOWCKEe YyCTaHaBlIuBaeTcs aTpuOyT oObekta '"lastindex", 4WTo MO3BOJISET MPOJOIKHUTH MOUCK TMpPHU
cleTyrolIeM Bbi3oBe GyHKIMH. B cimydae HeymauHoro nmoucka atpudyt "lastindex" cOpacwiBaercst B HOJIb.

B kadecTBe apryMeHTOB CO3[aHUSI O0BEKTa MepefaéTcss CTPOKa C TEKCTOM PETYISIPHOTO BBIPAKEHHS U
¢iaru B BUie CTPOKH CUMBOJIOB:

+ 'g'— pexum riao0aJbpHOTO MTOUCKA;
+ "' — peXUM PerucTpOHE3aBUCUMOTI0O TIOMCKA;
« 'm' — peXUM MHOTOCTPOUYHOTO MOUCKA;

[}

+ 'p' — TecTupoBaHUE BBIPAKEHUS 110 OOBIYHOMY IIA0JIOHY € KIIOYEBBIMU CUMBoOIaMu: 7', '"*' i '\,

CBoiicTBa 00BEKTA:

+  source — VICXOHBIN MA0JIOH PETYJISIPHOTO BBIPAKEHUS, TOJBKO YTCHHE.

« global — Tlpu3Hak r106aIBLHOTO MMOMCKA, TOJIBKO YTCHHUE.

- ignoreCase — llpu3HaK UTHOPUPOBATH PETUCTP CUMBOJIOB MPHU MTOUCKE, TOJIBKO YTEHHUE.

+  multiline — TIpu3HaK MHOTOCTPOYHOTO TIOUCKA, TOJILKO YTCHUE.

« lastIndex — Vlapekc cMMBoOJIA 3a MOJACTPOKOHN MOCIICTHETO TIoucKa. VCImoib3yeTcst B rI00aIbHOM
pexuMe I MPOAOHKEHUS CKAHUPOBAHUS, TP CJICTYIONIEM BBI30BE.

@OyHKIMHM 00BEKTA:

«  Array exec(string val); — BbI30B 1oucka mo crpoke <val>. Bo3Bpaiiaer HailIeCHHYIO TIOJICTPOKY
(0) u monmBeipaxkenusi (>0) B maccuBe. YcraHaBnuBaeT aTpuOyT maccuBa "index" B TO3UIIHIO
HalJEHHOHN MOJCTPOKHU. Y cTaHABIMBAET aTpuOyT MaccuBa "input" B 3HaUEHHE UCXOJHOW CTPOKH.

var re = new RegExp (" (\\d\\d) [-/]1 (\\A\\d) [=/] (\\d\\d (2:\\d\\d)2)","");
var rez = re.exec("12/30/1969");

var month = rez[1];
var day = rezl[2];
var year = rez[3];

« bool test(string val); — Bo3Bparaet "true" ecnu moacTpoka HaiigeHa B <val>.
var re = new RegExp (" (\\d\\d) [-/1 (A\\A\\d) [=/1 (\\A\\A (2:\\d\\d)2)","");
var OK = re.test("12/30/1969");

O0bexT XMLNodeObj
OyHKIUU:

. string name( ) — Uwms y3na, XML-tera.

« string text( ) — TexcT y31a, conepkumoe XML-tera.

. string attr( string id ) — 3Ha4yenue atpulyTa y3na <id>.

« XMLNodeObj setName( string vl ) — YcTaHOBKa UMEHHU y3lia B <v/>. Bo3Bpamaer TeKymui
y3€ll.

« XMLNodeObj setText( string vl ) — YcTraHoBKa TeKcTa y3ia B <v/>. Bo3Bpaimaer TeKyui y3e.
« XMLNodeObj setAttr( string id, string vl ) — YcraHoBka arpulyta <id> B 3HadeHue <v/>.
Bo3sBpamaer texymmi y3es.

o int childSize( ) — Konn4ecTBO BIOKEHHBIX Y3JI0B.

« XMLNodeObj childAdd( ElTp no = XMLNodeObj ); XMLNodeObj childAdd(string no) —
JloGaBienne 00beKTa <no> Kak BIOKEHHOTO. <#0> MOXET ObITh KaK HENOCPEJACTBEHHO 00BEKTOM-
pesynbratoM ¢yHkimuu SYS.XMLNode(), Tax u cTpokoi ¢ MMEHEM HOBOro Tera. BosBparaercs
BJIOYKEHHBIN y3€Il.

« XMLNodeObj childIns( int id, ElTp no = XMLNodeObj ); XMLNodeObj childlns(int id, string
no) — BcraBka 00beKkTa <no> KaK BJIOXKEHHOTO B TMO3UIMIO <id>. <no> MOXET OBbITh Kak
HETIOCPEICTBEHHO 00BbekTOM-pesynbTaToM (yukmuu SYS.XMLNode(), Tak U CTPOKOW C MMEHEM
HOBOTO Tera. Bo3Bparaercs BIOKEHHBIH y3el.

« XMLNodeObj childDel( int id ) — Y nanenue BIOXEHHOTO y3Jia B mo3unuu <id>. BosBpaiaer
TEKYILHUN y3el.

« XMLNodeObj childGet( int id ) — IlonyueHue BIOKEHHOTO y3J1a B MO3UIINHN <id>.
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«  XMLNodeObj parent() — Ilonyduth pOAUTEIbCKUHN y3€l.
. string load( string str, bool file = false, bool full = false, string cp = "UTF-8" ) — 3arpy3ka
XML u3 ctpoku <str> unu u3 ¢aina ¢ myréM B <str> eciu <file> "true", ¢ KOgupoBKol <cp>.
<full> — nns NOMHOM 3arpy3KH, ¢ OJIOKaMU TEKCTa 1 KOMMEHTaPHUSIMH B CIICIIUATBHBIX y371aX.
. string save( int opt = 0, string path = "", string cp = "UTF-8" ) — Coxpanenue nepesa XML B
CTpoKy wnH B (ain <path> ¢ mapamerpamu (GopMaTupoBaHUs <opt> W KOAUPOBKOH <cp>.
Bosspamaer reker XML unu ko ommbOku. IlpegycmoTrpens! cinenyromuye onuuu (GopMaTUPOBAHUS
<opt>:

« 0x01 — mpepbIBaTh CTPOKY Mepel OTKPBIBAIOIIUM TETOM;

« 0x02 — mpepbIBaTh CTPOKY MOCIE OTKPHIBAIOIIETO TETA;

+ 0x04 — mpepsIBaTh CTPOKY MOCTE 3aKPBIBAIOIIETO TEra;

« 0x08 — mpeprIBaTh CTPOKY IOCIIE TEKCTA;

+ 0x10 — mpeprIBaTh CTPOKY MOCIE UHCTPYKIIUU;

« Ox1E — mpepbIBaTh CTPOKY IOCIIE BCEX;

« 0x20 — BcTaByATh cTrangapTHBIM XML-3aronoBok;

0x40 — BctaBnsaTh ctangapTHbii XHTML-3aronoBok.

. XMLNOdeObj getElementBy( string val, string attr = "id" ) — NOIy4YnTH BJIIEMEHT U3 JEpEBa MO
aTpuOyTy <attr> co 3Ha4eHHEeM <val>.

5.2. Cucrema (SYS)

OyHKIMK 00BEKTA!
. string system( string cmd, bool noPipe = false); — 0oCyleCTBISIET BBI30B KOHCOJIBHBIX KOMAaH]T
<cmd> OC ¢ Bo3BpaToM pe3ynbTaTa 1o kaHany. Ecnu <noPipe> yCTaHOBJIEH TO BO3BPAIACTCS KOJI
BO3BpaTa BBI30BA M BO3MOXEH 3amyck nporpamMm B ¢one ("sleep 5 &"). DyHKuusS OTKpBIBAaET
UIMPOKUE BO3MOXKHOCTH nojib3oBatento  OpenSCADA mytém BbI30Ba JIHOOBIX CHCTEMHBIX
MpOorpaMM, YTHIUT U CKPHUIITOB, a TaKXKe MOIYYSHHs] MOCPEACTBOM HHMX JOCTyMa K OTPOMHOMY
00bEMy CHCTEMHBIX JaHHBIX. Hampumep xomanaa "ls -1" BepHET meTann3npoBaHHOE COJEPKUMOE
paboueil TUPEKTOPHH.
- string fileRead( string file ); — Bo3Bpaiaer conepxxumoe Qaiina <file> B CTpoke.
. int fileWrite( string file, string str, bool append = false ); — 3anuceiBaeT CTpOKy <str> B ¢ain
<file>, ynanss npucyTcTBYIOIUN (ailn uian 100aBisist B Hero <append>. Bo3Bpalaer KOJIn4ecTBO
3aMMCaHHBIX OAMT.
« int message( string cat, int level, string mess ); — (pOpMHUpPOBAHUE CUCTEMHOTO COOOIICHHUS
<mess> ¢ Kateropuei <cat>, ypoBHeM <leve/>. OTpunarenbHoe 3HauYeHHE YpOBHA (popmupyer
Hapymenus (Alarm).
 int messDebug( string cat, string mess ), int messinfo( string cat, string mess );
messNote( string cat, string mess ); int messWarning( string cat, string mess ), int messErr( string
cat, string mess ), int messCrit( string cat, string mess ); int messAlert( string cat, string mess ); int

messEmerg( string cat, string mess ); — (QOPMHUPOBAHUE CUCTEMHOTO COOOIICHHUS <mess™> C
KaTeropueu <cat> v COOTBETCTBYIOIIMM YPOBHEM.

« XMLNodeObj XMLNode( string name = "" ); — co3nanue obwvekra y3na XML ¢ umenem
<name>.

« string cntrReq( XMLNodeObj req, string stat = "" ); — 3amnpoc uHTepdeiica ynpaBieHUs K

cucreme mnocpeactBom XML. OObpuHBIA 3ampoc 3ammchiBaeTcss B BHue <get path="/OPath/

%?2felem"/>. Ilpu yka3aHUM CTaHIIMU OCYILIECTBISETCS 3aIPOC K BHEIIHEH CTaHITUH.
//Get the station identifier
req = SYS.XMLNode ("get") .setAttr ("path","/%$2fgen%2fid") ;
SYS.cntrReqg(req) ;
idSt = reqg.text();

. string sleep(int tm, int ntm = ()); — YCBHIIUTH MOTOK UCIOJIHEHUS] HA <fm> CEKyHI U <ntm>
HaHOCeKyHJ. DyHKIMsS M00aBICHO TOJIBKO JUIsI TIOJHOTHI W KpaiHE HE pPEKOMEHIIOBaHa K
WCTIOJIb30BaHUIO, OCOOCHHO B IMPOIEAypax IOJb30BATEIBCKOTO WHTEpdeiica MOCKOIBKY 3TO
MIPUBEJET K OJIOKMPOBaHUIO MHTEpdeiica.

- int time( int usec ); — BO3BpalaeT aOCOMIOTHOE BpeMs B cekyHaax oT smoxu 1.1.1970 u
MHUKPOCCKYHJIaX, €CIIM <usec> yKa3aH.
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. int localtime( int fullsec, int sec, int min, int hour, int mday, int month, int year, int wday, int
vday, int isdst ); — BO3BpaIllaeT MOJIHYIO JaTy B CEKyH/ax (sec), MuHyTax (min), yacax (hour), qasx
Mecsma (mday), mecsie (month), roae (year), nasax Hexenu (wday), qasX B roay (yday) u mpusHak
netHero BpemeHu (isdst), mcxonss u3 aOCOMIOTHOTO BPEMEHU B CEeKyHOaxX <fullsec> OT »moxu
1.1.1970.

- string strftime( int sec, string form = "%Y-%m-%d %H:%M:%S" ); — IlpeoOpasyer
abCoIOTHOE BpeMsi <sec> B CTPOKY HYXKHOTO ¢dopMmarta <form>. 3amuch (hopMara COOTBETCTBYET
POSIX-dynkiun strftime.

- int strptime( string str, string form = "%Y-%m-%d %H:%M:%S" ); — Bo3Bpaiiaer BpeMs B
cekyHaax ot smoxu 1.1.1970, ucxons u3 CTPOKOBOW 3amUCH BPEMEHHU <S{r>, B COOTBETCTBUU C
yKa3aHHbIM 1a0noHoM <form>. Hampumep, mabdmnony "%Y-%m-%d %H:%M:%S" coorBeTrcTBYeT
Bpems "2006-08-08 11:21:55". Onucanne gopmara madbIOHA MOXKHO TMOJIYYUTh U3 JOKYMEHTAI[UU
Ha POSIX-dynkiuto "strptime".

- int cron( string cronreq, int base = () ); — Bo3sBpaiaer Bpems, CIUIAaHUPOBaHHOE B (hopmare
crannapra Cron <cronreq>, HauuMHasi OT 0a30BOro BpeMeHU <base> WM OT TEKYIEro, eciu
0a30Bo€ HE YKa3aHO.

« string strFromCharCode( int charl, int char2, int char3, ... ); — Co3nanue CTpOKH U3 KOJIOB
cumBoJIoB charl, char? ... charN.
- string strCodeConv( string src, string fromCP, string toCP ); — KoaupoBanue Tekcra <src> u3

KoqupoBku <fromCP> B <toCP>. Ecii KogupoBKa OMyIIeHa, TO UCIIOIb3YETCSl BHYTPCHHSIS.

5.3. JIooii 00bekT (TCntrNode) nepesa OpenSCADA (SYS.¥)

OyHKIIMU 00BEKTa:

« TArrayObj nodelList(string grp = "", string path = ""); — Ilony4eHue cnucka JOUYEpPHUX Y3JIOB
JUId Tpynnsl <grp> W y3ia 1o mytu <path>. Eciu <grp> mycta TO BO3BpAlLlAIOTCS Y3JIbl BCEX
IpymIl.

« TCntrNodeObj nodeAt(string path, string sep=""); — Iloaxmtouenue K y3ny <path> B aepeBe
00bekToB OpenSCADA. Ecnu ykasbiBaeTcs pasleiuTellb B <sep> TO MyTh 00pabaThIBacTCs Kak
CTpOKa C pasJesuTeNeM.

«  TCntrNodeObj nodePrev(); — llomydnuTh MpeapIIyIIHA, POAUTEITLCKUH, Y3€Il.

- string nodePath(string sep = "", bool from _root = true); — IlonyueHue nyTu K TeKylemy y3iy,
B gnepeBe 00bekToB OpenSCADA. OauH CHMBOJI pa3ienuTeNsl yKa3blBaeTcs B <sep> s
MONydeHUsT TyTH depe3 pasaenurtenb, Hanpumep, "DAQ.ModBus.PLC1.Pl.var", wunHaue
"/DAQ/ModBus/PLC1/P1/var". <from_root> yka3bIBaeT Ha HEOOXOAUMOCTh (HOPMHUPOBATD MYTh OT
KOpHs 1 0e3 yKazaHus UACHTH(PUKATOPA CTAHITHH.

5.4. Illogcucrema "be3onacHocts' (SYS.Security)

®dynkiuu oobekTa noacucteMsl (SY S.Security):

. int access(string user, int mode, string owner, string group, int access) — IlpoBepka mis
MOJB30BATENSl <user> JOCTYNAa K PECypCy KOTOPbIA MPUHAIJICKUT <owner> U <group> C
JOCTYIIOM <access> IJIs1 peKUM <mode>:

user — T0JIb30BATENb ISl IPOBEPKU JOCTYIIA;

mode — pexuM nocryna (4-R, 2-W, 1-X);

owner — BIIaJIeNeL] pecypca;

group — Tpynmna pecypca;

access — pexuM goctyna k pecypcy (RWXRWXRWX — 0777).

Oynknmn 0obekta mons3oBates (SYS.Security["usr User"]) u rpymmst (SYS.Security["grp Group"]):
« ElTp cfg(string nm) — nony4eHne 3Ha4eHHs] KOHPUTYPAITMOHHOTO TOJIst <nm> 00bEKTa.
- ElTp cfgSet(string nm, ElTp val) — ycTaHOBKa KOH(UTYypallMOHHOTO HOJs <nm> 00beKTa B
3HaueHue <val>.
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5.5. Iloacucrema "B1" (SYS.BD)
Oynknuu oowvekta B/ (SYS.BD["TypeDB"]["DB"]):

ElTp cfg(string nm) — nosrydeHne 3Ha4eHUSI KOH(OUTYPAIIMOHHOTO OISl <nm> 00BEKTA.
ElTp cfgSet(string nm, ElTp val) — ycraHoBKa KOH(UTYpaIMOHHOTO TOJNsL <nm> OO0BEKTa B

3HaueHue <val>.

Array SOLReq( string req ); — ®opmuposanue SQL-3ampoca x b/I.

DBTb1=SYS.BD.MySQL.GenDB.SQLReq ("SELECT * from DB;");
for(var i rw = 0; i1 rw < DBTbl.length; i rw++)
{
var rec = "";
for( var 1 _fld = 0; i fld < DBTbl[i rw].length; i fld++ )
rec += DBTbl[i rw][i fl1d]+"\t";

SYS.messDebug ("TEST DB","Row "+i rw+": "+rec);

//> Get column value by name

if (i rw) SYS.messDebug ("TEST DB: ","Row "+i rw+": 'NAME'"+DBTbl[i rw]
["NAME"]) ;

}

Oynknuu oowekra Tabmus! (SYS.BD["TypeDB"]["DB"]["Table"]):
« XMLNodeObj fieldStruct(); — Ilonydenue ctpykTypbl Tabmuibl B Buge XML yznma "field" c
nouepHUMHU y3namu-koioHkamMu <Rowld type='real" len="10.2" key="1" def=""Default
value'>{Value}</Rowld>, rue:

« {Rowld} — unentudukaTop KOIOHKU;

« {Value} — 3Ha4YcHHE KOJOHKH,

. type — THI 3HaUCHHS KOJOHKH: SfF — CTPOKa, int — I1eloe, real — BEIIECTBEHHOE U
bool — noru4eckoe;

+ len — pa3mep 3HaYEHUS KOJIOHKH, B 3HAKAX;

« key — mpu3HaK TOro, 4To KOJIOHKA SIBJISICTCS KJIFOUOM, M MOUCK OCYLIECTBISAETCS MO €ro
3HAYCHUIO;

- def — 3HaueHNE KOJOHKH 110 YMOJYAHUIO.

string fieldSeek(int row, XMLNodeObj fld); — 3anpoc mnons <row> tabmuubl. Ecnu mone

nosry4deHo To Bo3Bpamaetrcs "1" unave "0". B cmyuae ommbku Bo3Bpamiaercs "0:Error".

string fieldGet(XMLNodeObj fld); — 3anpoc 3HadyeHuii noins. B cmyuyae ommOku Bo3Bparaercs

"0:Error".

req = SYS.XMLNode ("field");

req.childAdd ("user") .setAttr ("type", "str") .setAttr ("key","1") .setText ("root
")

reqg.childAdd ("id") .setAttr ("type", "str") .setAttr ("key","1") .setText ("/Lang?2
CodeBase") ;

req.childAdd ("val") .setAttr ("type", "str");
SYS.BD.MySQL.GenDB.SYS.fieldGet (req) ;

SYS.messDebug ("TEST DB","Value: "+req.childGet (2) .text()):;

string fieldSet(XMLNodeObj fld); — VYcranoBka mons. B ciaydae omuOKu Bo3Bpamiaercs
"0:Error".

string fieldDel(XMLNodeObj fld); — VYnanenue mons. B ciydae ommOku Bo3Bpalaercs
"0:Error".

5.6. ITogcucrema "Coop nannbix" (SYS.DAQ)
Oynkiuu o0bekTa noacucteMsl (SYS.DAQ):

bool funcCall(string progLang, TVarObj args, string prog); — BbI30B TeKcTa PYHKIUH <prog>

C apryMeHTamMu B OOBEKTe <args> s f3bIka IporpaMMupoBaHus <proglang>. Bospparmiaer
"true" mpu KOPPEKTHOM BBI3OBE.

var args = new Object();

args.y = 0;

args.x = 123;

SYS.DAQ.funcCall ("JavalLikeCalc.JavaScript",args, "y=2*x;");
SYS.messDebug ("TEST Calc","TEST Calc rezult: "+args.y):
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®ynkiuu oobekTa koHTposuiepa (SYS.DAQ["Modul"]["Controller"]):
« ElTp cfg(string nm) — nony4yeHue 3Ha4eHUSI KOHOUTYPALMOHHOTO MOJIst <nm> 00bEKTa.
- ElTp cfgSet(string nm, ElTp val) — ycraHoBKa KOH(PHUTYPAIIMOHHOTO TOJs <nm> O0BEKTa B
3HaueHue <val>.
. string name() — AMs KOHTpOJLIEpA.
+  string descr() — omnucaHue KOHTPOJLIEPA.
. String status() — cTaTyc KOHTpOJUIepa.

« bool alarmSet(string mess, int lev = -5, string prm = "") — yCTaHOBKa/CHATHE HapylICHUS
<mess> ¢ ypoBHeM <lev> (OTpHIIaTEIbHBIN JJI1 yCTAHOBKU WHAYE CHATHE), I TTapaMeTpa <prm>.
« bool enable(bool newSt = EVAL) — mnonyudenue cocrosiuus "BriaroueH" win W3MEHEHHE €ro
HazHa4YeHHeM aTpulyTa <newSr>.

« bool start(bool newSt = EVAL) — mnonydeHue cocTosHus "3JamymieH" Wid HW3MEHEHHUE €ro

Ha3HA4YCHHUEM aTpudyTa <newSt>.

Oynkuuu oowekTa mapamerpa koutpomiepa (SYS.DAQ["Modul"]["Controller"]["Parameter"]):
- ElTp cfg(string nm) — nony4eHne 3Ha4eHHs] KOH(PUTYpaITMOHHOTO NOJIst <nm> 00bEKTa.
« ElTp cfgSet(string nm, ElTp val) — ycraHOBKa KOH(UI'YpallMOHHOTO MO <nm> OOBEKTa B
3HaueHue <val>.

OyHkIMu 00beKTa arpudyTa napamerpa konTposuiepa (SYS.DAQ["Modul"]["Controller"]["Parameter"|
["Attribute"]):
- ElTp get( int tm = 0, int utm = 0, bool sys = false ) — 3anpoc 3HaueHUs aTpuOyTa HA BpeMs
<fm:utm> ¥ IPU3HAKOM CUCTEMHOI'0 JOCTyIa <sys>.
« bool set( ElTp val, int tm = 0, int utm = 0, bool sys = false ) — 3anuce 3HadeHUsT <val> B
aTpuOyT C METKOW BpEeMEHH <{m.:utm> ¥ MPU3HAKOM CUCTEMHOTO JOCTyMa <sys>.
«  TCntrNodeObj arch() — nonydeHrne o0beKTa apXuBa, CBI3aHHOTO C 3TUM aTpuOyTOoM. B ciydae
OTCYTCTBHUS CBSI3aHHOT'O apXxuBa Bo3Bpamaercs "false".
- string descr() — onucanue aTpudyTa.
. int time(int utm) — BpeMs TIOCJICTHETO 3HAYCHHS B CEKYHJaX M MUKPOCEKYHIax B <utm>.
« int len() — nauHA TOJIA.
« int dec() — paspenieHue AJig BeIIeCTBEHHOTO.
« int flg() — Qnaru mosns.
. string def() — 3HaUEHUE IO YMOITYAHHUIO.
. string values() — CIIUCOK TOMYCTUMBIX 3HAYCHUI WM TUANIa30H.
- string selNames() — CIIUCOK UMEH JOMYCTUMBIX 3HAYCHHH.
. String reserve() — pe3epBHOE CBONCTBO 3HAUEHUSI.

Oynkuun oobekta 6udbmuorexku madmona (SYS.DAQ[tmplb Lib"]) u mabnona (SYS.DAQ[tmplb Lib"]
["Tmpl"]) mapamerpa KOHTpoOILIEpA:
- ElTp cfg(string nm) — nonaydeHre 3Ha4CHUsI KOHPUTYPAITMOHHOTO TOJIA <nm> 00BEKTa.
- ElTp cfgSet(string nm, ElTp val) — ycTaHOBKa KOH(UIYypallMOHHOTO THOJs <nm> 00bEKTa B
3HaueHue <val>.

5.6.1. Moayas DAQ.JavaLikeCalc

Oo0bexT "budanorexa pynkuuii" (SYS.DAQ.JavaLikeCalc["lib_Lfunc'"])
« ElTp {funcID}(ElTp prml, ...) — BbI30B QpyHKIIMU OnOIMoTeku {funclD}. Bo3Bpariaer pe3yiabTaT
BBI3bIBAEMOM (DYHKIIHH.

Oo0nbexT "lloab3oBareabckas pynkuus' (SYS.DAQ.JavaLikeCalc["lib_Lfunc"]["func'])
« ElTp call(ElTp prml, ...) — BbI30B JaHHOM QyHKIMH ¢ nmapameTpamu <prm{N}>. Bo3Bpamiaer
pe3ysIbTaT BBI3BIBAEMON (PYHKIIUH.
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5.6.2. Moayas DAQ.ModBus

Oo6bexT "Koutposuiep" (this.nodePrev())
. string messlO(string pdu) — otnpaBka PDU <pdu> depe3 TpaHcnopT o0BEKTa KOHTpOJIIEpA
nocpeactBoM ModBus mporokona. PDU pesynpraTa 3ampoca MOMENIAETCS BMECTO 3ampoca B
<pdu>, a ommOKa BO3BpaIIaeTCs B pe3yabTaTe (PyHKIIHH.

5.7. lloacucrema "Apxusbl'" (SYS.Archive)

OyHKIMHA 00BEKTA MMOICUCTEMBI:

« Array messGet( int btm, int etm, string cat = "", int lev = 0, string arch = "" ); — 3anpoc
CHCTEMHBIX COOOILICHUH 3a Bpemsi OT <btm> 1o <etm> Ui KaTeropuu <cat>, ypoBHs <lev> u
apxuBatopa <arch>. Bo3Bpamaercsi MacCUB 0OBEKTOB COOOIIEHUI CO CBOMCTBAMMU:

* tm — BpeMs COOOIIEHHUS, CEKYH/IbI;

*  utm — BpeMs COOOILEHUS, MUKPOCEKYH/IbI;

. categ — KaTeropus COOOIICHHUS;

+ level — ypoBeHb COOOIICHUS;

+ mess — TEKCT COOOIIEHUSI.

Oynkuuu 00bvekTa apxuBatopa coodmenuit (SYS.Archive["mod Modul"]["mess Archivator"]):
- ElTp cfg(string nm) — nosydyeHue 3Ha4eHHs] KOHPUTypaIMOHHOTO NOJIst <nm> 00bEKTa.
« ElTp cfgSet(string nm, ElTp val) — ycraHOBKa KOH(UI'YpalMOHHOTO MO <nm> OOBEKTa B
3HaueHue <val>.
+ bool status() — monydeHne cTaTyca apXuBaropa.
- int end() — noy4yeHue BpeMeHH OKOHYaHUS JAHHBIX apXHUBATOPA.
« int begin() — moy4eHNEe BpEMEHHU Havajla JaHHBIX apXHUBaTOpa.

@Oynkuu  obdbekra  apxuBa  (SYS.Archive["va Archive"]) U apxuBaTopa  3HAYEHUH
(SYS.Archive["val Modul"]["val Archivator"]):
« ElTp cfg(string nm) — nony4eHue 3Ha4CHUS KOHPUTYPALIMOHHOTO MO <nm> 00bEKTa.
- ElTp cfgSet(string nm, ElTp val) — ycTaHOBKa KOH(UTYypalMOHHOTO OIS <nm> 00beKTa B
3Ha4yeHue <val>.

5.8. ITogcucrema "Tpancnoptsl'" (SYS. Transport)

Oynkiuu 06bekTa BXxosmiero tTpancnopra (SYS.Transport["Modul"]["in_Transp"]):
 ElTp cfg(string nm) — nony4yeHue 3Ha4€HUS] KOHOUTYPALMOHHOTO TOJIsE <nm> 00bEKTa.
- ElTp cfgSet(string nm, ElTp val) — ycraHoBKa KOH(PHUTYpAIIMOHHOTO TOJs <nm> O0OBEKTa B
3HaueHue <val>.

Oynknun 00bekTa ucxoasmero tpancmnopta (SYS.Transport["Modul"]["out Transp"]):
«  ElTp cfg(string nm) — nony4yeHue 3Ha4€HUS KOHPUTYPALIMOHHOTO MO <nm> 00bEKTa.
- ElTp cfgSet(string nm, ElTp val) — ycTaHOBKa KOH(UTYypalMOHHOTO HOJs <nm> 00bEKTa B
3HaueHue <val>.
« string messIO( string mess, real timeOut = () ); — oTHpaBKa COOOILIEHUS <mess> dYepes
TPAHCIIOPT C TaiiMayToM OxupaHusi <timeOut> (B cexyHaax). B ciiydae HyneBoro taiiMayra 3TO

BpeMsi OepETCs U3 HACTPOEK MCXOAIET0 TPAHCTIOPTA.
rez=SYS.Transport.Serial.out ttyUSBO.messIO(SYS.strFromCharCode (0x4B,0x00,0
x37,0x40),0.2);
while (true)
{
trez = SYS.Transport.Serial.out ttyUSBO.messIO("");
if( !'trez.length ) break;
rez+=trez;
}
« int messlO( XMLNodeObj req, string prt ); — OTHpaBKa 3amnpoca <req> K MPOTOKOIY <prt> st
OCYIICCTBJICHHUA CCaHCA CBA3U UCPE3 TPAHCIIOPT MMOCPCACTBOM IIPOTOKOJIA.
req = SYS.XMLNode ("TCP") ;
reg.setAttr ("id", "test") .setAttr ("reqTm", 1) .setAttr ("node", 1) .setAttr ("reqT
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ry",2) .setText (SYS.strFromCharCode (0x03, 0x00, 0x00, 0x00, 0x05) ) ;
SYS.Transport.Sockets.out testModBus.messIO (req, "ModBus");
test = Special.FLibSYS.strDecd4Bin (req.text());

5.9. Hoacucrema "Ioab3oBarenbckue nurepericor’ (SYS.UI)

5.9.1. Moayas UL.VCAEngine

O0nbekT "Ceanc" ( this.ownerSess() )
. String user( ) — TEKyILIUH MOJIH30BATEIb CEaHca.
 string alrmSndPlay( ) — nyThb BUDKETa JJIi KOTOPOTO HAa JIAHHBI MOMEHT BOCIIPOM3BOIUTCS
co0OIIeHnE O HAPYIICHUH.

. int alrmQuittance( int quit_tmpl, string wpath = "" ) — KBUTHpPOBaHWE HApyHIECHUN <wpath> c
mabnonom <quit tmpl>. Ecmu <wpath> mycrtas CcTpoka TO TMPOU3BOJUTCS TJIOOATBHOE
KBUTHUPOBAHHE.

Oo0bekT "Bumxer' (this)
«  TCntrNodeObj ownerSess( ) — noiryanTh 00BEKT CeaHca JaHHOTO BUJIKETA.
«  TCntrNodeObj ownerPage( ) — mollyduTh OOBEKT POJUTEITHCKON CTPAHUIIBI TAHHOTO BHUJIKETA.
« TCntrNodeObj ownerWdg(bool base = false) — NOAY4YUTh POIUTENBCKUN BHJUKET JAHHOTO
Buketa. [lpu ykazanuu <base> OyneT BO3BpAIEHBI U OOBEKTHI CTPAHHIL.
« TCntrNodeObj wdgAdd(string wid, string wname, string parent) — no0aBjieHue BUKeTa <wid>

C IMEHEeM <wname> Ha OCHOBE OMOIMOTEYHOTO BUIDKETA <parent™.
//00BaBUTL HOBBI BMIXET Ha OCHOBE BMIXETa TEKCTOBOI'O MNPUMUTUEBA
nw = this.wdgAdd("nw", "Hosemt Bumxetr", "/wlb originals/wdg Text");
nw.attrSet ("geomX", 50).attrSet ("geom¥Y", 50);

« bool wdgDel(string wid) — ynanenue Bumxera <wid>.

« bool attrPresent(string attr) — npoBepKka aTpuOyTa BHDKeTa <attr> Ha (akKT NPUCYTCTBUS.

« ElTp attr(string attr) — nony4eHue 3HaueHUs aTpuOyTa BUDKeTa <attr>. JlJis OTCYTCTBYIOIIHMX
aTpuOyTOB BO3BPAIIACTCS ITyCTast CTPOKA.

«  TCntrNodeObj attrSet(string attr, EITp vl) — ycraHOBKa aTpuOyTa BUIKETa <affr> B 3HAYCHUE
<v[>. Bo3BpaimaeTcst TeKyIuii 00beKT 7151 KOHKaTeHAWU (PYHKIUIH YCTaHOBKH.

- string link(string attr, bool prm = false) — nony4eHue CChUIKU AJisi aTpuOyTa BUKETA <attr>.
[Ipu ycranoBke <prm> 3ampallUBaeTCs CChUIKA JJIs TpyHmbel  arpuOyToB (mapamerp),
MIPEJICTaBICHHBIX YKAa3aHHBIM aTPUOYTOM.

« string linkSet(string attr, string vl, bool prm) — ycTaHOBKa CCBUIKM JUIsi aTpuOyTa BHUKETa
<attr>. Ilpu ycraHoBke <prm> OCYLIECTBJISIETCS YCTaHOBKA CChUIKAa JJIsi TPYIIbl aTpuOyTOB

(mapameTp), mpeACTaBIEHHBIX YKa3aHHBIM aTPUOYTOM.
//YCTaHOBUTL CCHUIKY BOCBMOTO TpPeHIa NapaMeTpoM
this.linkSet ("el8.name", "prm:/LogiclLev/experiment/Pi", true);

Oo0bekT "Buaxer'", npumutuna "Jokyment" (this)

« string getArhDoc(integer nDoc) — TOMYy4UTh TEKCT TOKyMEHTa apXuBa Ha riayoune <nDoc> (0-
{aSize-1}).
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5.10. Ioacucrema "Cunenuanasnsie'’ (SYS.Special)

5.10.1. Moayas Special. FLibSYS

O0bexT "budanorexka pynxumii" (SYS.Special. FLibSYS)
ElTp {funcID}(ElTp prml, ...) — BbI30B (hyHKIIMU OuOHoTeku {funclD}. Bo3Bpariaer pe3yabTaT
BBI3BIBAEMOM (DYHKITHH.

Oo0bexT "Ilouab3oBaTennckas pynknusa" (SYS.Special. FLibSYS["funcID"])
ElTp call(ElTp prml, ...) — BbI30B JaHHON GyHKUIMUU ¢ mapaMmeTrpamu <prm{N}>. BosBpaiaer
pe3ynbTaT BhI3bIBAEMOMN (YHKITHH.

5.10.2. Moayas Special. FLibMath

Oo0bexT "budanorexka pynxumii" (SYS.Special. FLibMath)
ElTp {funcID}(EITp prml, ...) — BbI30B pyHKIUHN Oubnuoteku {funcID}. Bo3Bpaiiaer pe3ynbraT
BBI3BIBAEMOM (DYHKITHH.

Oo0bexT "Iloub3oBaTenbckas pynkuusa" (SYS.Special. FLibMath['" funcID"])
ElTp call(ElTp prml, ...) — BbI30B JaHHON GyHKUIUU ¢ mapameTrpamu <prm{N}>. BosBpaiaer
pe3yNbTaT BbI3bIBAEMOMN (YHKITHH.

5.10.3. Moayas Special. FLibComplex1

O6bekT "bubauorexka pynkuuii" (SYS.Special. FLibComplex1)
ElTp {funcID}(EITp prml, ...) — BbI30B pyHKIUYU Oubnuoreku {funcID}. Bo3Bpaiiaer pe3ynbraT
BbI3bIBaEMON (PyHKIIMH.

Oo0nbexT "lloan3oBarenbckasa pynkuus' (SYS.Special. FLibComplex1[" funcID"])
ElTp call(ElTp prml, ...) — BH30B »naHHOM OyHKUMM C nOapameTrpammu <prm{N}>.
BosBpamaeT pes3yJibTaT BH3BBAEMOV QYHKLMUM.
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Coop nannbix B OpenSCADA.

Coop nmamubix SCADA(Supervisory Control and Data Acquisition)-cuctemsl — sBisieTcst €€
HEOTBEMJIEMOM YacTblO, KOTOpas 3aHUMAeTCs IIOJYyYEHUEM JaHHbIX W3 MCTOYHHUKOB DPA3JIMYHOTO
npoucxoxnaenus. Ilpupona nanHbiX, ¢ KoTopeiMH paboTaer SCADA, XxapakTepusyeTcsi CUTHaJIaMH
0a30BBIX THUIOB 3HAa4eHUH (IleJ10€, BELIECTBEHHOE, JIOTMYecKoe M CTpoka). CHUrHajgbl M3MEHSIOTCS BO
BPEMEHM U O0JIalaeT UCTOpHUEH, *U3HbIO. B Teopuu ynpaBieHus TexHoiormueckumu mpoueccamu (TII)
MOJ] CUTHAJIOM TOHUMAaeTcsl 3HadeHue nartuyumka yctaHoBku TII B xome AIIII, "cwipoi" curnan wiam B
peaqbHOM 3HaueHWH. CHUTHANBI MOTYT OOBEIUHATHCA B TPYMNbl MO CMBICIOBOM Harpyske, 4acTo
Ha3bIBacMble mapameTrpamu. Hampumep, pa3BuTble UICTOYHUKH JAHHBIX MOTYT MPEJOCTaBIATh CTPYKTYpPHI
napaMeTpoB ¢ MpeAonpeaenEéHHbBIM HaOOpOM CBs3aHHBIX CUrHayioB. Kpome HemocpeacTBeHHOro cbopa
JAHHBIX B (YHKIHMU A3TOTO MEXaHHW3Ma TaKKe BXOJHUT W Teperadya BO3JCHCTBUI Ha WCIOIHUTEIBHBIC
ycrpoiicTBa ynpasieHus TII; 00bIYHO 3TO 3aBUKKH, HACOCHI M pEryIupyrolue KianaHa. B coBokynHoctu

3TOT Mpolecc noay4yus HazBanue YcrporictBo Conpsikenus ¢ O6bexrom (YCO).

HcTOYHUKN TaHHBIX XapakTepU3yloTcs OOJBIINM pPa3HOOOpa3neM, KOTOPOe MOXKHO YCIOBHO pa3/IelHTh
Ha TPU TPYIIIIHIL.

«  HUcrounuku "cripbix" gaHHbIX, npenocTassionme koa AL niam ypoBHU AUCKPETHBIX CUTHAJIOB,
a TaKke BKIIOYAIOIIUE MPOCTeHInyro o0padoTky. OOBIYHO 3TO MOaynIH paccpenoTodyeHHoro YCO
WM NIPOCTEHIINE TPOMBIIIJIEHHBIE IPOrpaMMUpyeMble Jorudeckue kontposuieps! (IIJIK).
«  Momnsie npomsinuieHHbie [1JIK, o6namaroniye 3HaYUTEIHPHOM BBIYMCIUTEIIBHOW MOITHOCTHIO U
BO3MOXXHOCTBIO (DOPMHUPOBAHUS CIIOKHBIX TTAPAMETPOB C PA3IUIHON CTPYKTYPOH.
 JlokanpHBIE WM COMYTCTBYIOIIME HWCTOYHWUKH AaHHBIX. Hampumep, YCO B Buae miar
pacuIMpeHHsi, a TakXe JaHHble anmapaTHOro M MPOTPAMMHOIO OKpPY)XEHHUS, B KOTOPOM
(GYHKIMOHHUPYET CUCTEMA.

PazHoOoOpa3ue HMCTOUYHUKOB JaHHBIX MOPOAMIO OOJBIIOW CHEKTP MEXAaHHW3MOB JOCTyHa K HHUM.
JlokanbpHbIEe MCTOYHUKHU JAHHBIX PAa3UYaOTCs UHTEpdeiicaMu nporpaMMmupoBanus npuiioxkenus (API), a
CETEBbIE MCTOYHUKH, B CBOIO OYEpE]lb, TPAHCIIOPTHBIM M IMPOTOKOJIBHBIM YPOBHSMH B3aUMOJEHUCTBUS. B
LIEJIOM 3TO MPHUBEJIO K TOMY, YTO JOOaBJIEHUE MOAJEPKKH HOBOTO MCTOYHHMKA JaHHBIX TpeOyeT co3/laHue
MOJZyJIl CONPSDKEHUS] WM JpaiiBepa. YuuThIBas k€ OO0JbIIOE pa3HOOOpa3sMe HMCTOYHUKOB, ITO KpailHe
HaKJIaJHO, U ()aKTUYECKU HepealbHO OXBAaTHTh BECh CIIEKTP PhIHKA TAKUX YCTPOHcTB. CUTyalus HECKOIBKO
YIPOLIAETCS C CETEBBIMU UCTOUHUKAMH OJaroapsi HAIMYMIO Psijia CTAHAAPTHBIX U CBOOOHBIX MTPOTOKOJIOB
B3aUMOJICHCTBHSA, OJHAKO MHOTHE MCTOYHMKHM BCE K€ HUCIOJb3YIOT COOCTBEHHBIE MPOTOKOJIBI: 3aKPHIThIE
KOMMEpPYECKHE WM IPOTOKOJIBI, 3aBA3aHHBIE HA 3aKpbITBIE MEXaHU3Mbl OTPAaHUYEHHOIO Kpyra
KoMMepuecKkux onepannoHHbix cucreM (OC).

B tepmunax cuctembl OpenSCADA mnpenoctaBisitoTcst cieayrouie OOBeKTbl JUIsl 00CTyKHBaHUS
MexaHHu3Ma cOopa JaHHBIX:

« AtpuOyr — OOBEKT OTpa’k€HHsI HAHHBIX CUTHANA, BKIIOYAET TEKyIlee 3HAu€HHE C TUIIOM
CUTHaJla U UCTOPUIO N3MEHEHNUS 3HaUCHU;
- Ilapamerp — 00bBeKT rpynmbl aTpuOYTOB (CUTHAJIOB) CO CTPYKTYPOM, COOTBETCTBYIOLIEH

O0COOCHHOCTSIM OTAENBHO B3STOTO HCTOUYHUKA TAHHBIX;
+  Konrtponnep — 00BEKT OTAEIBHOTO YCTPONCTBA NaHHBIX. Kak mpaBuiio, 3T0 OTAEIbHBIN MOIYIb
YCO unu yctpoiictBo npomsinuieHHoro [TJIK.

st yu€ra ocoOeHHOCTEH pa3IUYHBIX yCTPOWCTB cOOpa JaHHBIX, a TAKXKE PA3IUYHBIX MEXaHH3MOB
B3aumojeiicteusi B OpenSCADA mnpenycmorpena moxacucrema "COop maHHBIX", KOTOpas SBISICTCS
MOAYJIbHON. B kadecTBE MOAyNsl MOJCUCTEMBI BBICTYHNAET JApaiBep A CONPSHKEHHUS C HMCTOYHHKOM
JAHHBIX OTACNIBHOTO Thma. KaxkIbIii MOIylIb MOXET colepkaTh KOH(QUTYpPaAlUI0 HECKOJBKUX YCTPOMCTB
sToro Tuma B Buae 00bekToB "Kontpomep" cucrembl OpenSCADA. OOmias cxema 00beKTOB MOACUCTEMBI
"Coop nannbix" n3o0pakeHa Ha pucyHke 1.
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1. MeToabl cOOpa JaHHBIX

YuuTsiBass pazinyue CBOWCTB MCTOYHUKOB JAHHBIX, a4 TAK)KE€ BO3MOXKHBIC BapUAHTBI B3aMMOJEHUCTBUS,
MeTO/Ibl COOpa JAHHBIX MOKHO Pa3/I€IUTh HA MPOCTON CUHXPOHHBIN, IPOCTOM ACUHXPOHHBIN, TAKETHBINA U
[IACCUBHBIN.

B paccmoTpeHnn MexaHu3MOB HUXKeE OyyT y4acTBOBATh CJIEIYIOIINE OOBEKTHI:
+ ObjectSCADA — mo6oii 06bekT SCADA-cucTeMbl, 00pamammiics 3a 3HaYCHUEM CUTHAJIA;
HanpHUMep, ApXHUBBI U BU3YAIIU3aTOPHI;
- DAQParamAttribute — arpubyr mnapamerpa mnoacucreMmbl "COOp AaHHBIX", BBICTYNAIOIIUN
MOCPEIHUKOM B JIOCTYII€ K 3HAUEHUIO CUTHAJIA UCTOYHUKA JAHHbIX;
- DAQParamAttributeArch — o0bekT apxuBa aTpulyTa;
+ HardwarePLC — 00BeKT MCTOYHHMKA JaHHBIX, HallpUMep, MOAYIH paccocpeaorodeHHoro Y CO
nnu npomsbiuieHssie TJIK.

1.1. IIpocToii CHHXPOHHBINH MeXaHHU3M cOopa

MexaHu3M XapakTepu3yeTcs 3almpocaMd K HMCTOYHUKY JAaHHBIX CHHXPOHHO C 3allpoCoOM K aTpuOyTy
napametpa (puc.2). JlaHHBI MeXaHU3M OOBIYHO MPHUMEHSETCS MpHU padOTe ¢ JIOKATbHBIMA UCTOYHUKAMH
JTAHHBIX, XapaKTePU3YIOIUMHUCI HU3KON TaTeHTHOCTBIO, T.€. 33aJeP>KKON B OTBeTe Ha 3ampoc. C MOMOIIBIO
9TOro METOJIa MOXKHO ITIOJIYYUTH AKTYAJIbHBIC JAHHBIC HEIIOCPECACTBCHHO C 3allpoCOM, OJHAKO BpPEMA
3ampoca 00beKTa OyJeT BKJIFOYATh BPeMsl TPAHCIIOPTUPOBKH U 00pa0OTKH 3apoca UCTOYHUKOM JIaHHBIX.

: DAQParamAttribute : HardwarePLC : DAQParamAttribute || = HardwarePLC

: ObjectSCADA | : ObjectSCADA |

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

| |
| |
o . o] »
B [ I — HJ

. G |

Puc. 2. Jluacpamma nocrnedosamenvrocmu 63auM0o0eiucmeus npyu CUHXpPOHHBIX 3aNpPOCax.

B cooTBeTcTBMM ¢ AmMarpaMMoOi BBIINIE MBI HOJTy4aeM CIEIYIOUIYIO ITOCIEI0BATEILHOCTh 3alPOCOB
MOJTyYEHUS JAHHBIX U UX Mepeaun:

- o0bekt SCADA-cucrembpl UIET 3ampoc 3HA4YeHHsT K OOBEKTy arpudyra mapamerpa
DAQParamAttribute::getVal();
« 00BeKT aTpubyTa mapaMeTrpa, TIOJYYHUB 3ampoc, UHUIET €ro HMCTOYHUKY  JaHHBIX
HardwarePLC::valueRequest();
+  HUCTOYHUK JAaHHBIX, 00paboTaB 3ampoc, BO3BpaIlaeT pe3yibTaT;
+ 00BeKT aTpuOyTa mapaMeTpa, MoJIydnuB pe3yabTaT, Bo3Bpamaet ero 00bekty SCADA-cUCTEMEI.

B OpenSCADA Takoii MexaHWU3M peaau3yloT CIAeAYIOIIHe MOyU moacucTemsbl "COop TaHHBIX".
« ModBus — Moaynb AOCTyNa K JaHHBIM HCTOYHMKOB IIOCPEACTBOM CEMEHCTBA IPOTOKOJIOB
ModBus. B Moayse peann3oBaH CHHXPOHHBIA PEXUM JJIS 3aITUCH JTaHHBIX.
+  DiamondBoards — monyns nocrtyna k ganaeiM PC/104 mnat ¢upmsl Diamond Systems. ITnatst
PC/104 pasmematorcs Ha [SA-mumHe, cienoBaTesNbHO SBISAIOTCS JIOKAJBHBIMU M JJOCTYITHbI
CpaBHHUTEIBHO OBICTPO. B pexknMe cOopa AaHHBIX HE MO MPEPHIBAHUIO JocTym K 3HadeHusiM ALITT
OCYILECTBISETCS CUHXPOHHO. Pexxum 3anucu 3HaueHus: LIAII Bcerna paboraer CHHXPOHHO.
« DAQGate — mMonayib OTpakeHHs 00BEKTOB KOHTposuiepoB yaanéHHbIXx OpenSCADA-cTannumii
Ha JIOKaJbHYI0. B Moayne peann30BaH CHHXPOHHBIN PEXUM IS 3aIIUCH TaHHBIX.
« BlockCalc — BpryMcnIuTENbL HA SA3bIKE OJIOUYHBIX CXeM. B KauecTBe MCTOYHHKA MAHHBIX B HEM
BBICTYNIAeT I0JIb30BATEIbCKast OyiouHass cxema. ATpUOYThl NapaMeTpoB MOJIYJIS CHUHXPOHHO
oOparmarTcst K BX01aM/BBIX0aM OJI0KOB OJIOYHOM CXEMBI.
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« JavalLikeCalc — BwuncauTeNh Ha Java-mogoOHOM S3BIKE BBICOKOTO YpoBHS. B kauectBe
WMCTOYHUKA JAHHBIX B HEM BBICTYIAET IOJIB30BATENbCKAsl MpOrpamMma Ha Java-moJgoOHOM SI3BIKE.
ATpuOyThl mapaMeTpoB MOAYJIS CHHXPOHHO oOpalaroTcs K BXOJaM/BBIXOJaM IOJIb30BaTEIbCKON
BBIYHUCTUTENHHOU (PYHKIINU.

« LogicLev — MOAynb JIOTUYECKOTO YPOBHSI TMapamMeTpoB cOOpa MaHHBIX, ACTallbHee O HEM B
pasznene 2. B kadecTBe HCTOYHMKA JAaHHBIX ATOrO MOJYJS BBICTYNMAIOT JpYyrHe MapaMeTphbl
nojacucremMbl "COOp HaHHBIX" W KOHTEKCT UCIOJHEHHS ImabjioHa mapamMeTpoB. ATpHOYTHI
MapaMeTpoB MOJYJII CHUHXPOHHO oOOpamiamTcs K arpudyTam Jpyrux [apaMeTpoB B pPEXKHUME
OTpakeHUs TapaMeTpoB moxacucteMbl "COoOp naHHBIX' WIM K BXOJaM/BBIXOJaM KOHTEKCTa
WCIIOJTHEHHS 11a0JI0Ha B peKUME PaOOTHI TI0 MIA0JIOHY.

1.2. IIpocToii aCHHXPOHHBII MeXaHU3M cOopa

MexaHu3M XxapakTepu3yeTcsi 3alpocamMu K MCTOYHHKY JIaHHBIX HE3aBHCHMO OT 3alpoca K aTpudyTy
napamerpa (puc.3). OOBIYHO 3ampochl K MCTOYHHKY JaHHBIX OCYHIECTBISIOTCS IEPUOJUYECKH B
cOoOCTBEHHOMW 3aJaue Omnpoca OTIENbHO B3ATOr0 KOHTpOJUIepa W OJOKaMH IO HECKOJIbKO curHaios. Ilpu
3TOM 3apOCOM K aTpuOyTy IlapamMeTpa BO3BpaIlaeTcsl 3HAUYCHHUE, OJIYYEHHOE MTOCIEHUM CEaHCOM CBSI3U C
UCTOYHUKOM JIaHHBIX. [IaHHBI MeXaHu3M OOBIYHO MpHUMEHSETCS MpH paboTe ¢ yaalnéHHBIMU (CETEBBIMU)
UCTOYHUKAMU JaHHBIX, XapaKTEPU3YIOIIUMUCS BBICOKOW JIATEHTHOCTBIO, TO €CTh 3aJepXKKOil B OTBETE Ha
3a1poc.

C mOMOIIBIO 3TOr0 METOJ]a MOKHO 00ECIIeUNTh ONTHMH3AIMI0 BPEMEHHOI'O pecypca, 3aTpaueHHOro Ha
OJIIH CUTHAJI, U TEM CaMbIM YBEJIMYUTH MaKCUMAJIbHOE KOJIMYECTBO ONPALIMBAEMBIX CUTHAJIOB 32 HHTEPBAI
BPEMEHH OIIpoca.

B kauectBe mpumepa paccmorpum npombinnieHHbI [TJIK Siemens S7-315 mpu ompoce ero mo mmae
Profibus (1,5 Mo6ut/c). Cpennee Bpems o6padotkun MPI-3ampoca 3TumM KoHTpoJuiepoM cocTasisieT 30 Mmc.
Ecnu ucnosnp3oBaTh CUHXPOHHBIM MEXaHU3M I KaXJI0r0 CUTHaua, T.€. OJUH 3alpoC Ha KaX/blil CUrHAl,
TO B TEUEHUU OJHOW CEKYHIbl MBI CMOXKEM MOTYyYUTh OKOJO 33 CHUTHANoOB. A eclu NPUMEHHUTH
ACMHXPOHHBIM MexaHu3M, T.e. B oaHoM MPI-nakere mnomydate g0 220 Oaiit wmiau 110 curnanos
LETOYMCIICHHOTO THMa Ha 16-pa3psagoB, TO Mbl CMOKEM 3a OJIHY CEKYyHAY NoJay4duTh 10 3630 curnanon. Kak
MOXKHO BUJETh, 3()()EKTUBHOCTH ACHMHXPOHHOTO MEXaHW3Ma B JaHHOM ciy4dae cocrtaBiuser 110 pas, a
MMEHHO 3Ha4Y€HHEe MakcuMalibHOM éMkocTh MPI-makera.

HenocratkoM acMHXpPOHHOIO MEXaHM3Ma SBJSIETCS TO, YTO 3alpoc 3HA4YEeHUs aTpuOyTa Mapamerpa
BO3BpAalllacT HE aKTyaJlbHOC HAa MOMEHT 3alpoca 3HA4YCHHE, a 3HAYEHHUE IIOCIECIHETO CeaHca OIpoca
KOHTpoJuiepa. BrpodeM, eciu ydecTh, YTO MCTOYHUK JAHHBIX MOXKET OOHOBIATHCS C MEPHOAUYHOCTHIO
annapatHelx orpanndeHuid ALIl, na u camu JaTYUKU MOTYT UMETh ONPEICIEHHBIE OTPaHUYEHUS B
CKOpPOCTH peakIiH, TO IPUMEHEHNE aCHHXPOHHOIO MeXaHnu3Ma cOopa MOKET UMETh CEphE3HBIE OCHOBAHUS.

[IpumeHeHrne acHHXpOHHOTO MeXaHu3Mma IS 3anucu 3HaueHuit B I1JIK sBisieTcss m1OoCTaTOuHO peaKuM
SIBJICHHEM, TOCKOJBKY 3aliCh 3HAUYCHW OOBIYHO TOJpa3yMeBaeT Bo3jciicTBUe omeparopa Ha TII.
Omneparop mo GaxkTy IOCTATOYHO PEAKO BHOCUT KOPPEKTHBBI B MPOIECC, CIIEAOBATEIBHO, 3aMHCh MOKHO
BBITIOJIHATh CUHXPOHHO. OJHAKO CYIIECTBYIOT CHUTyalluu, Hampumep, ynpasienue TII perynstopamu Ha
SCADA-cucreme, BeimodHstomen Gynkiuu cpeabl ucnoanenus [1JIK.
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Puc. 3. JJuacpamma nocrnedosamenbHocmu 63aumoO0eticmeus npu acUHXpOHHbLIX 3aNPOCaXx.

B cooTBeTcTBUM ¢ AHarpaMMON BBILIE MBI ITOJTyYaeM CIIEIYIOUIYI0 KapTHHY:
+ 00BeKT arpubyra mapameTpa (WIM BBIMIECTOSNIUNA OOBEKT KOHTPOJUIEpPA) BBITIOJIHSICT
nepuoanueckue 3anpockl HardwarePLC::valueRequest() nnst mosrydeHus 3HA4YCHUs CHTHANA WA
IPYIIIBI CUTHAJIOB,
*+ TIOJYYEHHBIEC 3HAUEHUS! CUTHAJIOB Pa3MeIaloTcs B 00bEKTaxX aTpUOyTOB apaMeTPOB JOKAIbHO;
- o0bexT SCADA-cucrembl €T 3ampoc 3HaueHUss K OOBEKTy aTpubyra mapamerpa
DAQParamAttribute::getVal() u monydaer coxpaH€HHOE JIOKAIbHO 3HAUEHUE MPEAbIAYIIEro ceaHca
OIpOca UCTOYHHKA JTAaHHBIX.

B OpenSCADA Takoii MexaHU3M peaau3yloT CIASAYIOIIHNE MOIYIU moacucTemsbl "COop maHHBIX".
« Siemens — MOIynb TOCTyINA K JaHHBIM KOHTpOJiepoB ¢upmbl Siemens cepun S7. B nanHOM
MOJlyJIe aCHHXPOHHBI PEXUM peaan30oBaH Kak JUIs YTEHHs [aHHBIX, TaK M JUIsl MX 3alUCH
(ommuonansHO) Ha [TJIK.
« ModBus — Monynb 10CTyIa K JaHHBIM UCTOYHHUKOB ITOCPEACTBOM CeMelcTBa MpoTokoiaoB Mod
Bus. B mozyne peann3oBaH aCHHXPOHHBINA PEKUM YTEHUS JaHHBIX.

« SNMP — w™oaynp JOCTyNa K JaHHBIM YCTpOMcTB cetu mnocpenctBom Simple Network
Management Protocol. B moyne peann3oBan aCHHXPOHHBIN PEKUM YTECHUS JTAHHBIX.
« System — MoOAylb JOCTyNa K AaHHbIM OKpyxkeHus ucnonHeHus OpenSCADA. B monyne

pean30BaH aCUHXPOHHBIN peXUM YTEHHUSI TaHHBIX.
« DAQGate — monynb oTpakeHUs: 00BEKTOB KOHTposiepoB ynanéHHbIXx OpenSCADA-cTanuuit
Ha JIOKaJIbHYI0. B Mozyne peain30BaH aCHHXPOHHBIN pEXUM YTEHHSI TaHHBIX.

1.3. IlakeTHBI MeXaHU3M cOopa

[TakeTHBI MexaHM3M cOOpa [aHHBIX XapakTepeH cOOpOM JaHHBIX KaXKJIOTO CHUTHAala IaKeTOM,
BKJIIOYAIOIIUM HCTOPHUIO €ro M3MeHeHus. T.e. 3a OJMH ceaHC Ompoca JaHHBIX IOJYYaeTCs HECKOJIBKO
3Ha4eHUH UCTOpHM curHaina. [lakeTHbI MexaHH3M pabOTaeT COBMECTHO C CHHXPOHHBIM M aCHHXPOHHBIMU
MEeXaHU3MaMH.

B citydae paGoThl ¢ CHHXPOHHBIM MEXaHH3MOM BBINOJIHACTCS (PAKTUYECKH TPOOPOC apXuBa UCTOUHUKA
JAHHBIX JUISL OTepaTUBHOW paboThl B cucteme (puc. 2). Kak M mpocToil CHHXpOHHBIH MEXaHW3M, €ro
JKeNaTeJIbHO MPUMEHSATh TOJBKO HAa HU3KOJATEHTHBIX MCTOYHMKAX JIAHHBIX WJIM C UCTOYHUKaMH, paboTta
KOTOPBIX SIBIIIETCSl CEAaHCOBOM, Hampumep, B cdepe KOMMEpUYecKoro y4éra aisi YTeHHS 3HA4YCeHUH
CYETYHKOB.

[Tpu paGoTe COBMECTHO C ACHHXPOHHBIM MEXaHU3MOM MCTOPHS MOJTYYEHBIX CHUTHAJIOB OOBIYHO IMPSIMO
MOMEIAETCs B apXUBHI (puc. 4), a TeKyllee 3HaYeHHe aTpudyTa nmapamMeTpa yCTaHABJIUBAETCS B MOCIIEHEE
3HaueHue makera. JlaHHas komOuHamus 3¢ddexkTuBHA Tpu cOope OBICTPBIX JaHHBIX WIM MpHU
CUHXPOHU3AIMN apXUBOB ITOCJIC TIOTCPU CBA3U C y&aﬂéHHbIM HCTOYHHUKOM JaHHBIX.
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B cooTBeTcTBUM C qrarpaMMOi BBIIIE MBI TIOJIy4aeM CIIEyoIee TOBEACHNE MTAKETHOTO MEXaHu3Ma Tpu
ACHHXPOHHBIX 3aIpocax:

« 00BeKT arpubyra mapamMeTrpa WJIM BBIIIECTOSIINN OOBEKT KOHTPOJUIEpPA  BBIIOJHSIET
nepuonnueckue 3anpockl HardwarePLC::valuesRequest() ans momydeHHs TMakeTOB 3HAYCHUU
CUTHaJa WU TPYIIBI CUTHAJIOB,;
+ TIONyYEHHBIE  TAKeThl  3HAYCHWH  CHTHAJIOB  TIOMEIIAIOTCS B apxXUB  3aIpoOCOM
DAQParamAttributeArch::setValues(), a mociennee 3HayeHHE MAKETOB pa3MENIAeTCs B OOBEKTax
aTpuOyTOB IIapaMETPOB;
+ 0o0bexkT SCADA-cucteMbl mi€r 3ampoc (parmMeHTa apxuBa K OOBEKTy aTpuOyTa mapamerpa
DAQParamAttribute::getValues(), a TOT NIepEeHaIpaBIIsIET 3arpoc K apXuBy
DAQParamAttributeArch::getValues(). B pe3ynbrate Bo3Bparmiaercs GpparmMeHT apxuBa, JOCTYITHBII
MOCJIe MPEIBIAYIIEr0 CeaHca ONpoca HCTOYHHUKA TAHHBIX;
« 00bekT SCADA-cucTemMbl HUIET 3aMpoc MOCIETHET0 3HAUYSHHUsI K 00BEKTy arpulyTra mapamerpa
DAQParamAttribute::getVal() u mosy4aeT coxpaHéHHOE JIOKaJIbHO 3HAUYEHHE TPEIBIIYIIETO ceaHca
OIpoca UCTOYHHKA TAaHHBIX.

B OpenSCADA Takoii MexaHU3M peaau3yloT CIAeAYIOIHNe MOIyu moacucTemsl "COop maHHbBIX".

+ DiamondBoards — monyne nocryna k ganaeiM PC/104 mnat ¢upmsl Diamond Systems. IInatst
PC/104 pasmemarorcs Ha ISA-mmHe, ciieqoBaTenbHO, SBISIOTCS JIOKATBHBIMH W JOCTYITHBI
CpaBHUTEIBHO ObICTPO. B pexume cOopa JaHHBIX 1O NPEPHIBAHUIO OCYLIECTBISETCS OXKHJIAHHUE
naketoB ObIcTphix 3HaueHui (10 200 x['m) 3a omny cekynay (mo 200000 3HaueHui B makeTe) U
MocJeIyrolee pa3MenieHre JaHHBIX MTaKeTOB B apXuBax aTpuOyToB mapameTpoB DAQ.

« DAQGate — monynb oTpakeHUsi 00BEKTOB KOHTpoiepoB ynanéHHbIx OpenSCADA-cTanuuit
Ha JIOKaJIbHYI0. Peanu3yer CUHXpOHHBIM U aCHHXPOHHBIN MAKETHBIA PEXUMBI OTPAKEHHSI apXUBOB
ynanéuubix OpenSCADA -cTaHIu.

1.4. ITaccuBHBIA MeXaHU3M cOOpa

[TaccuBHBIM MexaHu3M cOopa JaHHBIX XapaKTepeH MHUIMATHUBOM mpenocraBieHus AaHHbIX B SCADA-
CUCTEMY CO CTOPOHBI MCTOYHHMKA JAHHBIX. DTOT MEXaHU3M SIBJISIETCA JIOCTAaTOUYHO PEIKUM SBIICHUEM,
OJIHAKO MOXKET MMETb MECTO B CIIydae OINpPEACIHEHHBIX YCIOBUM WM OIPAHUYCHUM B BO3MOXXHOCTH
UCIIOJIb30BaHUs MPSIMBIX MEXaHU3MOB cOOpa JaHHBIX, puc. 5. [IpuMepoM Takoil CHUTyallud MOTYT CITY>KUTb
reorpapuueckd paccpeoTOYEHHbIE CHUCTeMbl cOOpa JaHHBIX IOCPEJACTBOM MOOWJIBHBIX ceTei
GPRS/EDGE. B Takux ceTsix Ha/eleHUE KIMEHTCKUX Y3JIOB OTIEeNbHbIMU/peanbHbiMu [P-anpecamu win
(dbopMUpOBaHHE KOPIOPATUBHON MOOMIIBHOM CETH MOXKET OKa3aThCs JAOPOTHMM YAOBOJIBCTBHEM, MO3TOMY
JIOCTYIIHEE OKa3bIBAETCSl MHULMATHBA CEaHCa Mepeaadn JNaHHBIX C KIIMEHTCKUX JuHamuueckux IP-agpecos
Ha onuH peanbHblil [P-anpec cepBepa SCADA-cuctemsl. XoTs BO3MOXxHa padora u uepe3 cereByto CYB/I-
MOCPEIHMKA.
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B03HeﬁCTBHﬂ Ha MOI[I/I(bI/IKaI_II/II-O Nnepeaar0TCA HCTOUYHHUKY AJaHHBIX B MOMCHT C€aHCa IIEpCaadyn JaHHBIX
HNCTOYHUKOM.
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Puc. 5. ﬂuaepaMMa NnOCIe008aMeNbHOCU 83AUMOOEUCMBUS. npu nacCu6HOM mMexaHusme paéombz.

B cooTBeTcTBUU C nuarpaMMoii BbIIIE MBI TOJIy4YaeM clieAyloliee MOBeICHIE TaCCHBHOTO MEXaHU3Ma:
+ OOBEKT UCTOUHHUKA JTAHHBIX OCYLIECTBISET NEPUOJUUECKUE CEAHCHI CBA3H C 00BEKTOM aTtpudyra
napamerpa DAQParamAttributeArch::setVal() ayis mepegaun cBoux JaHHBIX W TOJYYCHHS] KOMaH]I
BO3JICHCTBUS;
« 00bpekT SCADA-cucTeMbl OUIET 3aIpOC MOCIEIHETO 3HAUYECHUS K 00BEKTY aTpuOyTa mapaMerpa
DAQParamAttribute::getVal() u monydaer coxpaH€HHOE JIOKAIbHO 3HAUEHUE MPEAbIAYIIEro ceaHca
CBSI3M UCTOYHUKA JAHHBIX.

B OpenSCADA Ttakoii MeXxaHHM3M €II€ HE HMCIOJIb30BaH, OJTHAKO MPUHIUIIHAIbHAS BO3MOMXHOCTH €ro0
peanu3aluu B CHCTEME €CTb.
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2. BupryajbHble MCTOYHUKHU JTAHHBIX

Kpome cOopa ¢u3nueckux IaHHBIX aKTyaJbHOW sBIsieTcs (DYHKIMS BHUPTyalbHOTO cOOpa JaHHBIX.
BupTtyanbHble TaHHBIE IPEACTABISAIOT COOON TaHHBIE, [TOJIyY€HHbIE BHYTPU CUCTEMbI KaK HE3aBHUCHMO, TaK
U Ha OocHOBe (U3NYECKUX HaHHBIX. [IpakThyecku MexaHu3Mbl (OPMUPOBAHUS BUPTYATbHBIX JaHHBIX
peaIn3yIOTCs COBMECTHO C MEXAaHHM3MOM II0JIb30BaTEIbCKUX BBIYMCIEHUI. B cpene mpombIIUIEHHBIX
KoHTposuiepoB U SCADA-cUCTEM HCHOJIB3YIOTCS Pa3IMYHbIC SI3bIKM MporpamMmMupoBaHusi. B ciydae ¢
KOHTPOJUIEPaMHU B Ka4eCTBE TAKHX S3BIKOB YacTO HCHOJIB3YIOTCS SI3BIKM HU3KOTO YpOBHA (accemOiepsl),
OJIHAKO B TIOCJIEIHEE BpeMs BCE yallle MCIOIb3YIOTCSA s3bIKM BhicOKoro ypoBHs (C, Pascal u nmpyrue), a
takke (opmanbhble s3biku MOK 61131-3 (cxembl motokoB coctosHuit SFC, Gnounsie cxembl FBD,
peneiinbie cxempl LD u tekctoBbie ST, IL). B caysae co SCADA-cuctemamu BBIYMCIECHUS Yalle
o0ecrneunBaroTCs SI3bIKaMU MPOTPaMMHUPOBAHUS BEICOKOTO YPOBHS U (DOPMAIbHBIMH SI3bIKAMH.

B cucreme OpenSCADA moryT ObITh peann30BaHbl HHTEPQEHCH MPOrpaMMHUPOBAHUS U BUPTYAIbHBIX
WUCTOYHUKOB JJAHHBIX HA OCHOBE PA3JIMYHBIX A3BIKOB B OTJCIBHBIX MOJIYJISAX MOJCUCTEMBI «COOp JTaHHBIX).
Ha momenT Bepcuu 0.6.3.2 1OCTYITHBI MOYJIM BUPTYaTbHBIX BRIYUCIATEICH:

- Brruncnurens Ha Java-nogoouom sa3bike: /Doc/Java Like Calc,
«  Bmounsrii Beruuciurens: /Doc/Block Calc.

B sapo OpenSCADA wuHTErpupoBaH MEXaHW3M TOJB30BAaTENbCKUX  QyHKuuH wimum  API
MOJIb30BaTENbCKOT0 IporpammupoBanus. [lonb3oBarenbckue (QPYHKIUM MOTYT MPEAOCTABIATHCSA JIHOOBIM
00BEKTOM CHCTEMBI, B TOM YHCIIE U MOJYJISIMH B COOTBETCTBUU CO CBOEH (PYHKIMOHAIBHOCTBIO, TEM CaMBIM
MIPEIOCTABIISAS MOJIB30BATEI0 HEKUI HA0Op MYHKIUMA JJIsT KOHTPOJIS 32 TEM WU UHBIM 00heKTOM. DyHKITNN
nojb3oBarenbckoro APl mMoryr ObITh Kak CTaTMYECKUMH, T.€. PEATU3YIOLUMH (UKCUPOBAHHYIO
(GYHKIMOHATBHOCTH OTACITHHOTO 00BEKTa, TAK U TUHAMUYECKUMU, T.€. OPMHUPYEMBIE TOJIH30BATEIEM O
HY)KHYIO €My 3aJlady Ha SI3bIKE MO0JIh30BaTeNIbCKOr0 MPOrpaMMHUPOBAHNS BEICOKOTO YPOBHSI.

Monyns /Doc/Javal.ikeCalc mpemocraBiasieT B CHUCTEMY MEXaHU3M CO3JaHUS  JUHAMHYECKUX
MOJIB30BATENBCKUX (QYHKIMK M X OMOMHMoTek Ha Java-momoOHoM s3eike. Omucanue QyHkimu Ha Java-
M0I0OHOM SI3BIKE CBOIUTCS K OOBSI3Ke MapaMeTpoB (YHKIIMH anropuTMoM. Kpome 3Toro Moaynb HajeneH
(YHKIUSMH  HETTOCPEJCTBCHHBIX BBIYMCICHUN ITyTEM CO3JaHHS BBIYMCIUTEIBHBIX KOHTPOJICPOB C
ACCOLIMMPOBAHHON BBIYMCIUTENbHON (QyHKIMEH. MomyneM MperocTaBlIseTcss MEXaHU3M MPEKOMITUISIINH
KOHTEKCTHO-3aBUCHMBIX (DYHKIIMIA, YTO WCIOIB3YETCS /Il BCTPAMBAHMS TOJIH30BATEIICKUX AJITOPUTMOB
HEMOCPEJCTBEHHO B KOHTEKCT pa3nuyHbiXx KoMmnoHeHTOB OpenSCADA. Hanpumep, 3T0 MexaHU3M

1a0JIOHOB MapaMeTpoB moacucteMbl «COOp MaHHBIX» M ABMXKOK CpEIbl BU3yaIM3allMd M YIPaBICHHS
(CBY).

Monayns  /Doc/BlockCalc  mpenocraBnser B cucremy OpenSCADA  MexaHusM — co3gaHMA
M10JIb30BATENbCKUX BBIUMCICHUNA. MexaHu3M BBIYMCIEHUI OCHOBBIBAETCS HAa (POPMAILHOM SI3bIKE OJIOUHBIX
cxeM ((GyHKUMOHAJIBbHBIX OJOKOB). SI3bIKM OJOYHOTO NPOrPaMMHUPOBAHMS OCHOBBIBAIOTCS HA TOHITHUU
Om04HBIX cxeM ((pyHKIMOHANBHBIX 0J10KOB). [Ipn4éM B 3aBUCHMOCTH OT CYIIHOCTH OJIOKA OJIOYHBIE CXEMBI
MOTYT OBITb: JIOTHYECKUMHU CXEMAMHU, CXEMaMHU pPEeJIEHHOMN JIOTUKH, MOJIENIbI0 TEXHOJOTHUYECKOro Iporecca
u apyroe. CyTb 6JI0YHOM CXeMbI COCTOUT B TOM, YTO OHA COJAEPKUT CIHCOK OJIOKOB M CBSI3U MEXKYy HUMHU.
C ¢opmanbHON TOUKH 3peHUS OJOK — 3TO eMEHT ((QYHKIMS), KOTOPbIH HMMEET BXOJbl, BBIXOJbl U
QITOPUTM BbIYMCIEHUS. VIcX0/d M3 KOHLENIMK Cpebl IPOrpaMMHUPOBaHUs, OJOK — 3TO Kaap 3HAYEHHUH,
ACCOIIMMPOBAHHBIA C 00BEKTOM (DYHKIMU. BXOMIBI M BBIXOJBI OJOKOB HYKHO COCIHHATH JUIS TOTYYEHUS
LEJIBHON OJIOYHOU CXEMBEL.

C nenpro HanonmHeHUs APl monb30BaTeNbCKOrO MPOrPaMMHUPOBAHUS MOJIB30BATEIBCKUME (DYHKIHSIMU
CO3JIaHBl CIIEAYIONINE CIEeIHATN3UPOBAHHBIE MOAYIH cratnueckux (ynkmuit APl moms3oBarenbckoro
MPOrPaMMHUPOBAHUS:

- bubmmoreka ¢pynkuit coBmectumoct co SCADA Complex1: /Doc/FLibComplex 1,
+ bubmmoreka cranmapTHeIX MaTeMatndeckux pynkmmii: /Doc/FLibMath,
- bubnmnoreka gpynkiuii cuctemuoro API: /Doc/FLibSYS.
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TValFunc | Modyae "FLibComplex1”) | *rriomasn | |"FLibTime")
OM API [ )
\ J - 2 g B
TTapamerp 1 DyH ksl
TMapamerp 2 DyHyas2
Tapamerp 3 Bufia. aan. apmamypel
IMapasempoi OyHkamal
| Kowmponaep | —"
ufia. Komnpeccopos
Mody b Bub. peccop
”IH'UHL IkECﬁ'I C s L .EHﬁJ]‘HLJFHL’L‘LL

r

Puc. 6. O0mas cTpykTypa KOMIOHEHTOB Cpebl IPOrpaMMUPOBaHUS
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3. Jlornyecknii ypoBeHb 00pa0OTKM JAaHHBIX

Bbimie MBI TOBOPMIM O TOM, YTO THUIl HCTOYHHKA JAaHHBIX MOXKET KOJeOaTbCcs OT «CHIPOTO» M0
KOMIUIEKCHOro. [lox  «ChIppIM» IOApPAa3syMEBAETCAd HCTOYHMK, KOTOPBIA IPEAOCTABISAECT TOJIBKO
3JIEMEHTapHble CUTHaNIBI (1I€JI0€, BELIECTBEHHOE, JOrMYecKoe, CTpoKa, ...), Hnpu4yéM otraenbHo. [lox
KOMIUIEKCHBIM T10pa3yMEBAETCS] UCTOYHUK, KOTOPBII TPYNIUPYET CUTHAJIBI U B MapaMeTpe MOJCUCTEMBbI
"COop naHHBIX" MperoCTaBisieT aTpUOYTHI JOMOJHUTEIBHOIO Ha3HAUEHMsI, OKPBIBAIOLIUE MPAKTUYECKH
BCE JMAarHOCTUYECKHE 3a/auyd, T.€. MapaMeTp SBISETCA 3aKOHYCHHBIM OOBEKTOM, HETPEOYIOIUM
JTOTIOJTHEHUS.

VYuuThiBas TakoM paz0dpoc, MOXKET BO3HUKHYTh CHUTyalus, Korja MH(opManuu B 00OBbEKTE MapameTpa
KOHTPOJUICPA UCTOYHHKA JAHHBIX HCAOCTATOYHO JISA OIMHMCAHUA PCAJIbHOIO oobekta TII B LCJIOM U HYXCH
IPOU3BOJIHBI OOBEKT OoJiee BBICOKOTO YPOBHS aOCTpakiuu. PemieHHeM Takoil CHTyallMd MOXET OBITH
(dbopMHpOBaHUE JOMONHAIOUIMX MapaMEeTPOB, YTO SBIJISETCS HEHATJSIHBIM M BHOCUT MyTaHully. boiee
NPaBIIBHBIM PEIICHUEM SBIISIETCS] UCIIOIB30BAHHIE MPOCIOWKH, TaK Ha3bIBAEMOTO «JIOTHYECKOro YpOBHSY,
BBINOJIHAIONIETO0 (DYHKIIMKA THMOKOro (hOpMUpPOBaHMS MapaMeTpOB, KOHTEHHEPOB CUTHAJIOB, HEOOXOIMMOMU
CTPYKTYpPBI U BKJIFOUAIOIIETO OCT-00paboTKYy.

®OynxuoHanbHO «Jlornyeckuil ypoBeHb» MpeaHa3zHaueH A npenocrasieHus B cucteMe OpenSCADA
MeXaHH3Ma CBOOOJHOTO (HOpMHUpPOBaHHS OOBEKTOB IapaMeTPOB, KOHTEHHEPOB CHUTHAJIOB, HY>KHOU

CTPYKTYpBHI.

DKcITyaTalluOHHBIM Ha3HA4Y€HUEM «JIOrn4eckoro ypoBHs» SBIISIETCA:
« pacmmpenne chepbr npumeHeHus: cucteMbl OpenSCADA 3a cuér yBenwdeHHs: THOKOCTH
onucaHus 00BEKTOB apaMeTpoB nojcucremMs! "COop AaHHBIX";
+ COKpalEHHE 3aTpaT TPyJla Ha CO3/IaHUE CIIOKHBIX aBTOMAaTU3UPOBAHHBIX CHCTEM.

Konnenmus «Jloruueckoro ypoBHs» OCHOBaHa Ha MIaOJOHAX MapaMETpPOB, AJS KOTOPHIX B MOJCHUCTEME
"COop maHHBIX" MPeTyCMOTPEH KOHTEWHep OubnroTek mabdnonoB (puc. 1). Kaxxnas 6ubnrorexa coaepkut
mabJIOHBI TTapaMEeTPOB, KOTOPHIE MOTYT HMCHOJB30BaThCS MOAYJSIMU TojcucteMbl "COop maHHBIX" ISt
peanu3aluy napaMmeTpoB Ha ocHOBe 1mabmoHOB. Moaynsamu cuctemMbl OpenSCADA, KOTOpBIE UCTIONB3YIOT
mabJIOHBI B CBOCH paboTe, SBIISIFOTCS:

+ LogicLev — Moaynb peanu3aluy KIacCHuecKoi KoHmenuuu "Jlorngeckoro ypoBHs".

- Siemens — Moayns cOopa JaHHBIX KOHTpOJIepoB ¢upMbl Siemens cepun S7. B Buay BBHICOKOM
rMOKOCTH W (DYHKIMOHANBHOCTH KOHTPOJEPOB (PHUPMBI 3TOM cepuu, KOTOpas IMO3BOJISET
(bopMHpOBaTh KOMIUIEKCHBIE THUITBI JAHHBIX PA3IUYHONW CTPYKTYpbI, BCE MapaMeTPhl TOr0 MOIYIIS
paboTarT Mo 1madIoHaM.

OOumii mexanusm pabotsl "Jlornueckoro ypoBHa" Ha npumepe Moyt LogicLev n3o0paxén Ha puc. 7.
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Madyan
"Tir mand Boa rds™

Modyan DA Q. Logic Leny

r

Konwmpoep |

IMapawm 1

IMapam 2 |Iladn. 1

IMapam 3 |Iadtn.

I

ITapawm 4
IMapam 5 |[Llladn.

1=

IMapam M

OpenSCADA

~ 1
Hodcucmena "Coop dannwix" |

\, )

Puc. 7. Mexanusm pabomst "Jlocuueckozo yposus" na npumepe mooyas LogicLev.

Hcxons u3 m300pa)xkeHHs BUIHO, YTO MMapaMeTpbl KOHTpOJUIEpa JIOTUYECKOTO YPOBHS BBINOJIHSAIOT
(GYHKIUIO OTpaKeHUS IPYTUX apaMeTpoB nojacucteMsbl "COop gaHHBIX" (Ha puMepe napaMeTpoB 1 u 4) u
MIPOU3BOJIbLHOE (OPMUPOBAHUE MTAPAMETPOB HA OCHOBE MIA0JIOHOB 1, 2 U IPYrUX MapamMeTpoB MOJACUCTEMBI
"COop naHHbIX" (Ha MpUMepe napaMmeTpoB 2, 3 u 5).

CrtpykTypa napaMeTpoB C a0JIOHOM B OCHOBE UMEET CTPYKTYPY, H300paKEHHYIO HA pHUC. 8.

s

Mapamemp No2UYecKo2n ypoaHaA
M—r'_ MMapam. 1 : Crazk |
Arpudyr | | Mapawm. 2 | Cas 2
Arpubyr 2 MMapawm. 3 _J':- Koner. |
Arpubyr 3 TN fapaw. 4 [ A Cose 3
Arpuiyr 4 [ b— Mapas. 5 EEEEEEEL
| ATPUEYT S TN~ fapaw. 6 [
Mapam. 7

. _J

Puc. 8. Cmpyxmypa napamempos, ¢ wiabionom 6 ocrosge.

Kak MOXHO BHIETh W3 CTPYKTYpHI, IapameTp JIOTUYCCKOTO YPOBHS COCTOUT M3 OOBEKTa (YHKIIHH,
aTpuOyTOB U KoH(uUrypauuu madiaoHa. O0BEKT PYHKIHMU TO IK3EMIULSIPp UCTIOTHEHUS (DYHKIUHU 1abIoHa
C Ha0OpOM BXOJIOB/BBIXOJIOB M TPOrpaMMO BBIUMCICHHS I1a0JOHA HA OJHOM U3  SI3BIKOB
MOJIb30BATEIBCKOTO  TIPOTPAMMUPOBAHMS, OOBIYHO JTO Java-momOoOHBIM  S3BIK  MOJB30BATEIHCKOTO
nporpammupoBanus moayis DAQ.Javal ikeCalc. BripodeMm mabmoH MOXET ObITh BOOOIIE O€3 MporpaMMmel,
MPEAOCTABISAS TOJBKO CTPYKTYPY MpoOpoca BXOAOB/BBIXOJOB. ATpPHOYTHI B CTPYKType H300pa)KaroT
NepeveHb aTpUOYTOB PE3yJbTUPYIOIIETO IMapaMeTpa B COOTBETCTBHU ¢ mabioHoM. Koudwuryparwus B
CTPYKTYpE TPEIOCTABIISET KOHPUTYPAIIUIO CBOMUCTB IIa0JIOHA ¥ €70 BHEITHUX CBS3CH.

Jloruky paboThl JIOTHYECKOI0 YPOBHS IIapaMEeTPOB MOKHO 3alUCATh CIEAYIOLIIMM 00pa3oM:
- Ilapamerp cBs3bIBaeTCs ¢ MAOJIOHOM M3 KOTOPOTO TOJYYaeTcsl CTPYKTypa aTpuOyToB, B
COOTBETCTBHUHU € (pyHKIIMEH 111a0I0Ha.
« B MomeHT cBsi3bIBaHUs MapaMeTpa ¢ (yHKIMEH BBIIOIHIETCS CBSI3bIBAHUE O0OBEKTa HK3EMILIApa
¢byHKIMYM Mapamerpa ¢ GyHKIueH u3 mabioHa.
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- Jlanee, B COOTBETCTBUU C IIa0IOHOM (QyHKUMH, popMmupyeTcs cTpykTypa cBsizedd. Mcxons us
CTPYKTYphl ~ cBs3eli  ¢opmupyercs Qopma CBSA3bIBaHMS TapameTrpa U I0JIb30BaTelieM
YCTaHABJIMBAIOTCS CBSI3H.

« Ilpu poctynme k arpulyram MOJYyYEeHHOTO Iapamerpa IpOM3BOJUTCA IMPOBEpPKAa Ha HalUuue
NpsAMOM CBSI3U. B cilydae Hanuuus NpsMOM CBSI3M 3alpOC INEPEHAIPABIISETCS MO 3TOW CBS3H, B
MIPOTUBHOM cllyyae 3HaueHue 0epércs u3 o0beKTa 3K3eMIUIIpa QYHKIIMU apaMeTpa.

+ B aT1oT MOMeHT paboTaer BeIYHCcIeHHE QYHKIMH MAOIOHA, MO0 00BEKTY (PYHKIMH ITapaMEeTpPOB.
[Ipu TOM, MEepesa BbIUMCICHUEM NMPOU3BOAUTCS UTEHHE 3HAUEHUH MO CBS3AM, a MOCIE BHIYMCICHUS
3aIUCh PE3YIbTATOB 110 3TUM CBSI3SIM.

[[Ta6y10H mapaMeTpOB B LIEJIOM IPEJOCTABISAET CAEAYIOLIEE:

+  CTPYKTYPY BXOJOB/BBIX0/I0B (D)YHKIIMH IIA0JIOHA;

+ TPU3HAKU KOH(HUTYpaluu U CBA3BIBaHUS 1a0iI0Ha (KOHCTAHTA, CBA3b);

+ TIpeIBapUTEIbHBIC 3HAUCHNS KOH(UTYpAIH IIOCTOSIHHBIX U Ia0JIOHOB KOH(PHUTYPAIUH CBSI3EH;

+ TpU3HAKU aTpuOyTOB PE3yIbTHPYIOLIETO MapaMeTpa JIOTHUYECKOro YPOBHS THIIOB: HE aTpHOYT,
aTpUOYT C TIOJHBIM JOCTYIIOM, aTPUOYT C JOCTYIIOM TOJBKO Ha YTCHUE;

+ MEXaHHU3M BBIUMCIIEHUS BXOJOB/BBIXOJOB (YHKIMU UIA0JIOHOB C MCIIOJB30BaHUEM S3bIKa
noJib30Barenbekoro nporpammuponanust OpenSCADA.

Ha puc. 9 npencraBieHo u3zoOpakeHHe BKIAJIKU KOHPUTyparuu I1abjIoHa MapamMeTpoB MOJCHUCTEMBI

"Coop naHHBIX"

B BHJIE TaOmUIBl C KOHQUrypalued BXOJOB/BBIXOJOB M TEKCTa IPOTPAMMEI

M0JIb30BaTEIbCKOTO MPOTPAMMUPOBAHHS.

|+ QT OpenSCADA KoH(PHUIypaTop,
Qain  PepakTMposaHve Bua  Momolls
i —/ G:D - -
88500 - X g 2 G 2R
‘MMH LWa6noH napamempa: CuzH. aHanoz2. Mo epaHuUuam
- @ Demo station
= Basbl gaHHb WaAnoH | 1O
I, BesonacHoCTL
i TpaHcnopThl 10
W TpaHcnopTHbIe MpoTokon| Id MmA Tin Pexum ATpUEG ocTyn 3HaveHKE
B | CBop AaHHbIX | : | | | | proyT Hocty |
Modyne: 1 dn iBxod BewecTeeH... Bxog  He atpubyT CBRA3b MNapameTp|var
=l BuGnuomexa LWatnaHos; _
57 2 |var MNepemednHaA  BewgecTteed... Bxon  MonHewt poctyn KoHcTanta O
- ba3oBble WabnoHl 3 |ed EpeHwuyawa.. CTpoka Bxog  MonHbIA gocTyn KoHcTaHTa
CWIH. [MCKpEeTHARA @
CWrH. aHanor. no rp 4 [min  HuwH. paf.r... BewecTeeH.. Bxod  MonHbIA 4ocTyn KoHcTadTa o
PacxX040MepHEIA Y3 SBbIK NparpamMmbl: [JavaLikeCaIc.JavaScript |vl
BnoK AUCKp. napam Mporpamva:
| ApXMBRI
@ CneymansHble war=iMult(in+HAdd);
[ Monb30BaTENLCKME MHTER iffvar=max) f_err="1:HapyweHWe sepxHei pabover rpaHnubl”,
.b_‘ YnpasnerHne Mogynamm else if{var<min) f_err="2'HapyleHne HUKHER paﬁoqeﬁ rpaHnLbl";

@ Loop else if{aMax>aMin && var>alMax) f_err="3:HapylweHne BepxXHEA aBapMAHON paHuLbl",

@ Loop SSL else iffaMax-aMin && var<aMin) f_err="4:HapyLleHWe HIDKHER aBapMAHDRA rpaHKuLbI,

PLXE else ifiwhMax=whiin && var>whax) f_err="5HapylweHwe BepxHel NpeLynpesuTeNbHOR rpaHuLb",
else iffwMax>whin && var<wiin) f_err="6:HapyLleHne HDKHER NpedynpefuTENbHOA rpaHuL b,
else f_err="0",

(<] 1)

a D

Froman]
Puc. 9. Bxraoxa kongueypayuu wabnona napamempog noocucmemut "Coop oannwix".
ITomem BXOILa/BbIXOI[a nrabroHa napamMeTpa IPEAYCMOTPECHBI CICOYIOIINE CBOMCTBA

CIICHUAIIM3UPOBAHHOI'O HASHAYCHU S ((ATpI/I6YT», ((I[OCTYH» " «3HaUCHUE».
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CBoiicTBO « ATpUOYT» BBICTYIAET MPU3HAKOM OTPAXKECHUS BXOa/BbIX0/1a NIA0JIOHA HA PE3YJIbTUPYIOIIUH
aTpulyT napamerpa. [IpeaycMoTpeHbI CleyroIre BApUAHTHI 3TOTO CBOWCTBA:
+  He ampubym — BXOJ/BBIX0/ (PYHKITMH 1abJI0HA HE OTpakaeTcs Ha aTpUoyT;
+  MONbKO YmeHue — BXOJI/BBIX0OJ (YHKIIUH IIa0JI0HA OTpa)xkaeTcs Ha aTpUOYT C JOCTYIIOM TOJIBKO
Ha YTCHUE;
* noaWvlli 0ocmyn — BXOJA/BBIXOJ (yHKIMHU maboHA OTpaskaeTcsi Ha aTpuOyT C IOJHBIM
JOCTYIIOM.

CpoiictBO «JlocTym» BBICTyMaeT MPU3HAKOM, YKa3bIBAIOIIMM HA HCIIOJIIb30BAHHUE BXO0J1a/BBIXOJA
GbyHKIMY MmabI0Ha B pe3yIbTUPYIOIEH KOHPUTYpaliuy 1adiaoHa Ha TorTHdeckoM ypoBHe. [IpeaycMoTpeHsr
CJICTYFOIIIME BAPUAHTHI 3TOT'O CBOMCTBA:

+ KOHCmaHma — JOCTYIIEH JJI1 yCTAaHOBKU TOJIKO Ha YPOBHE KOH(MUTYypaIiy mablioHa mapameTpa
B BHUJIE ITOCTOSTHHOM;

+  nyOIuUYHas KOHCMaHma — NOCTYIEH JJIsl yCTaHOBKU Ha YpPOBHE MapaMeTpa JOrHYeCKOro ypOBHS
B pazzene KoHpurypanuu mabjaoHa B BUIE TTOCTOSTHHOM;

« Ces3p — JOCTYIIEH IS YCTAHOBKH Ha ypOBHE TapaMeTpa JIOTHYECKOTO YpPOBHS B pasjelie
KoH(UTrypanuu mablioHa B BUJIE CBS3H.

[Tone «3HadyeHHe» ONKCHIBACT MPEIYCTAHOBICHHOE 3HAYCHHWE U TOCTOSHHBIX M MIA0JIOH
KoHGurypauuu BHemHuX cBs3eil. [llabnon koHdurypanuy BHEIIHUX CBSI3eH HCHONB3YETCS B IIENAX
ONMCAaHUsl MEXaHW3Ma TPYNIHUPOBKUM M ABTOMATHUYECKOTO pAaCIpENEsICHUs BHEMIHUX cBs3edl. CTpykTypa
mabsioHa KOH(UTypalMy BHEIIHUX CBS3eH cnermuduyHa s Kakaoro moaynis mnoacuctembl «COop
JTAHHBIX», KOTOPBIA HCIOJNB3YeT MeXaHW3M INabJoHOB. B ciyuae ¢ MoOJysneM JIOTHUECKOTO YpPOBHS
pacopeneneHue MpOoU3BOJIUTCS HaJ BHEIIHUMHU aTpuOyTaMy IMapamMeTpoB ¢ MIa0JIOHOM KOH(UIypauuu
BHelmHel cBs3u Bupa: <llapamerp>|<atpubyr>. I'me «llapamerp» wucnompzyercss sl OObEeTUHEHUS
nmapaMeTpoB W TIOMENICHHS Ha (GopMy KOHPUTYpalUH, a aTpuOyT IS aCCOIMATHBHOTO CBSI3bIBAHHS
aTpuOyTOB IPU HA3HAYEHHUHU MapameTpa.

B xadecTBe mpumepa ucCIoib30BaHus 11a0oHa Ha puc.10 mpuBeaéM M300pakeHHs: mapameTpa MOAyJs
noruueckoro yposHs "F3". Ha puc.10 npencraBmnena Bkinaaka "Koudurypauus mabGnona" st
KOH(pUrypaluuu, BKJIIOYass CBs3bIBaHME, MIa0noHa mnapamerpa. Ha puc.l1l mnpencraBieHa BkiIajgka
"ATpuOyTHl" ¢ IEpeuHeM aTprOyTOB M UX 3HAYCHUH, CO3AaHHBIX TIOCPEICTBOM MIabJIOHa.

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

88O0CQCO=x L&l |20 el

‘HMH <] Mapamemp: F3
B Modyms:
TpaHcnopTep MCTOYHMKO | NapameTp | ATpuByThl | ApxuBauyns | KoHdurypauma watnoqa L
ModBus KIHeHT
DCON kn1eHT [oKa3bIBaTb TONBKD aTPWUBYTHL [
SNMP KnMeHT MapameTphbl

%‘“;;E‘:;:::;ﬂ";ﬂz NapameTp: | BlockCalc Anastito2node F3 -]

TNaru4eckuid yposeHs Nofaeka ko BXoay: [:]
El- JKCNEPUMEHTANEHBIA _

Fa
T PP1
T_PP3
T_PP5
P_PP1

P_PP3
P_PP5 @

o-&-#-5

Fromar)

Puc. 10. Bxnagka "Kondurypanus mabmona" napamerpa "F3" MoIymst TOTHYECKOTO YPOBHSIL.
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-+ QT OpenSCADA koHgMrypatop

®ain PepfakTvpoBaHwe Bun  Momolls

88000 =Ax%x &l /200 29

M ] Mapamemp: F3
Bl Modynb:
TpaHCNopTER MCTOMHWKD NapameTp | ATPMBYTBI | ApxuBauua | KoHgurypauws waBnoHa |
MadBUS KNUEHT .
DCOM KNKeHT ID: F3
SHMP KIMEHT IME: ’Fs ]
BAOYHbIR BEMACAWUTEND
W CHop aaHHbIX cHCTeN OnucaHue:
5 NarMyeckuil ypoBeHs Pacxog F3
B 3KCMepUMEHTANEHGI
3
F4
T PP
i—ﬁig OWWGKa: 6:HapylweHWe HINKHel npeaynpeaUTenbHON rPpaHnLbI

P PP1 MepemeHHan: | 33.1656

P_PP3 EfeHWLa WIMEpPEHMA: ’T.N
P_PPS&

JakpoTve KW HuKH. pa. rppaHuya; D

P3 BepxH. patb. rpaHuLa:

E? HitH. aBapuitHan rpaHnya;
Y3enyHeTa i BepxH. aBapuiiHan rpaHiua: (90 |

;Imsos HiekH . MpeaynpeanTensHan rpanHila;

KpaH KLL7

BepxH. NpedynpeinTeNsHan rpaHuya: _
F PP E] P peapynp paHuL

— mee

(1]

Flremen,
s,

Puc. 11. Bxnaoka "Ampubymer” napamempa "F3" mooynsa nocuueckoeo yposHsi.
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4. Pe3epBupoBaHue HCTOYHUKOB JAHHBIX

PesepBupoBaHue BoOOIIE M HICTOUHUKOB JIAHHBIX B YACTHOCTH CITYXHT JUUIs TIOBBIIICHUS OOIIETO YPOBHS
OTKa30yCTOMYUBOCTH pEIICHUs MyTEM BKIIOYEHHUS AyOJIMPYIOIIUMX Y3J0B B COBMECTHYIO paboTy cC
OCHOBHBIM y37IoM. B ciyyae cO0st OCHOBHOTO y3jga HpPOMCXOJUT MOAXBAT (YHKUUH OCHOBHOIO Y3ia
pe3epBHBIM. YacTo cxema pe3epBUPOBAaHUS MOXKET pabdoOTaTh U B PEXKHUME paclpeleIeHUs] Harpy3Ku MEKIY
COBMECTHO pabOTarOIIUMH Y3IaMH.

=,

T
s, |10ONb30BATEND
——
DAQGate PLC1:
St1.Siemens.PLC1
St2 Siemens.PLC1

DAQGate MBus_Devl:
St .ModBus.Dewvl

S£2.ModBus. Devi YposeHb
——————————"nonbsosamensil.
Siemens.PLC1 - - — Siemens.PLCT
= Siemens.PLC? - | —— Siemens.PLC2 T
ModBus Deyl -l{——— ModBus.Dev

CTaHUMA | DCONDevi  ~<{{- —— B DCON.Devl CraHuus
Ne1 JavalikeCalc.Proc JavalikeCalc.Proc Ne?2

Puc. 12. I'opuzsonmanvroe u sepmukanivHoe pe3epsuposanue.

B cnywae ¢ moacucremoit «Coop manHbix» cucteMbl OpenSCADA pesepBupoBanue naHHBIX (puc.12)
BBITIONHSET (PYHKIIUU:

+ PesepBupoBanne Mexanusma cbopa mAaHHBIX. OOBIMHO 3Ta (PYHKIUS peanu3yercs 0e3 0CoObIX
MEXaHU3MOB MYTEM IMPOCTOr0 3alycka NapajyIeibHBIX PE3EPBHBIX CTAaHUUNA C OJMHAKOBOM
KoH(urypauue u padoraronux HezaBucuMo. OJHAKO B Cllyyae BBINOJHEHMs CTaHUUEH (QyHKIUU
I[IJIK Takoe mnoBeneHHE HENONYCTMMO IO MPUYMHE OJHOBPEMEHHOM BBbIIAUM YHPABISIFOLINX
BO3JECHCTBUI U OTCYTCTBUSI CHHXPOHHM3ALMHU JAHHBIX BBIYUCIUTENCH.
- KomneHncanusi morepu NaHHBIX Ha BpEMs IPOCTOSA y3/a 3a CYET apXHWBa PE3EpBHOIO Y3Ia.
IIpenycMoTpeHsl ABa MeXaHHW3Ma KoMIleHcaluu. IIepBbIi U OCHOBHOM MEXaHU3M OCYIIECTBIIACT
3arpy3Ky ydacTKOB apXuBa W3 PE3EPBHON CTAaHIIMM B MOMEHT 3alycKa CTaHI[MH B IEJIOM WA
OTJIETBbHBIX KOHTpoJuUIepoB mnoacuctembl "DAQ". YuacToxk apxuBa 3ampallivBaeTcsi ¢ MOMEHTa
MOCIICAHECH 3aluCH B JIOKAJTHPHOM apXWBE M IO TeKymiee Bpems. [nyOuWHa 3ampoca TpH 3TOM
OTPAaHUYUBAETCS YKa3aHHWEM MPEeNIbHOTO BpEMEHU B KOHUTYpallud pe3epBUpOBaHUA. BTopoii,
JOTIOJTHSAIOIINNA MEXaHU3M, OCYIIECTBISICT 3allOJHEHHE IbIp B apXHBE B MOMEHT (DaKTHUECKOTO
3ampoca MoJb30BaTelsd K ’TUM JTaHHbIM. Takoil moaxosd ¢ OJHOM CTOPOHBI MO3BOJISIET OCYIIECTBUTH
MPOTHO3UPYEMYIO TI0O BPEMEHHM CHHXPOHHU3AILIMI0 TIPH CTapTe, a C JAPYroll CTOPOHBI (haKTHUECKU
HCKIIIOYAET TMOTEPI0 JAHHBIX TPHU YCIOBHUHM PAOOTHI XOTsA OBl OJHOW CTAaHIIMHM B TEYCHHE BCETO
paboyero BpeMeHHU.
- Pacnpenenenne Harpy3ku 1o cOOpy MaHHBIX MEXIy y3iamd. [IpM CO3MaHUM  CIOKHBIX
pacipenenéHHbIX CUCTEM MOXET O0Ka3aThCs Ba)KHBIM BOIPOC MPOTHO3MPOBAHUS UM ONTUMHU3ALMHU
o0mieil MpOW3BOAUTENBHOCTH cHUcTeMbl. C y4€TOM Takux 3aJad MEXaHH3M pPEe3epBHPOBAHUS
MpeAycCMaTpuBaeT HCIOJMHEHHWE 3a7ad cOopa TaHHBIX OTICIBHBIX HCTOYHHKOB (KOHTPOJIJIEPOB
OpenSCADA) tonpko Ha omgHOM craHuuu. IIpu 3TOM 3agaun OCTaNbHBIX CTAHLUUWA MEPEXOAT B
peXUM CHUHXPOHHM3AIMU JaHHBIX C WCIOJHSIOmEH craHuueid. B cioydae motepu cBsizu ¢
WCTIONHSIONIEH CTaHIIMeN 3ammycKaeTcsl 3ajava JIOKaIbHOro coopa aaHHbIX. [IpemycmoTrpena takxke
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BO3MOKHOCTb ONTHMAJIBHOTO paclpe/ielieHue Harpy3Ku MCHOJIHEHUs 3a/1ad cOopa JaHHBIX PYIIbI
KOHTPOJIJIEPOB MEK/y CTAHLIMSIMU.

« Onrtumu3zainus Harpy3Ku Ha BHEIIHWE UCTOYHHMKH JAaHHBIX 3a CUET 3ampoca JJaHHBIX Y BHEIIHETO
HCTOYHMKA TOJBKO OJHUM Yy3JI0M. B I@IpakTUKEe 4YacTo BCTPEYAIOTCS BBICOKOHAIPYKCHHBIC
WCTOYHUKH JaHHBIX WM WHTepQEiChl JOCTyna K UCTOYHMKAM JaHHBIX, JUIS KOTOPBIX Jaxke cOop
JAHHBIX OJTHOM CTaHIMEW MOXKET OBbITh MPOOJIEMOI U MOTPeOyeT CHUKEHUS EPUOAUYHOCTH cOopa,
T.. KayecTBa JaHHbIX. MexaHu3M pe3epBUPOBAHMs, KPOME pACHPENEICHUS HArpy3KH MEXIy
CTaHLMSAMH 110 OIIMCAHHOM BBIIIE CXEME MO3BOJIAET CHATH JOIOJIHUTENBHYIO HArPy3Ky Ha HCTOYHUK
JAHHBIX U €ro UHTep(EeNChl, TEM CaMbIM IOBBICUB KQUe€CTBO JAHHBIX.

 IlpenoTBpaiieHre HEKOTOPOIrO OTIMYMS JAHHBIX Ha Pa3HbIX y3/aX, CBA3aHHOE C HECOBIIAJCHUEM
MOMEHTOB BPEMEHH IIpH HE3aBUCHUMOM cOOpe MaHHBIX OTAEIbHBIMM y3JIaMH IyTEM IOIyYeHUs
JAHHBIX y CTaHUMU C aKTUBHBIM KOHTPOJUIEpOM. B cuctemax BBICOKOM OTYETHOCTH C
pe3epBUPOBAHUEM JIOJDKHO OBITh UCKJIFOUEHO WM CBEIEHO K MUHUMYMY PacXo’KJ€HUE B IaHHBIX Ha
pasHBIX CTaHIMAX, YTO TOJpa3yMeBaeT pealbHBIH CcOOp JaHHBIX OJHOM CTaHIUeH W
CUHXPOHU3ALMIO C ’TUMU JAHHBIMH OCTaJIbHBIX CTAHIUN.

Hactpolika pe3epBupoBaHMs HAauMHAeTCA C J00aBICHUS PE3EPBHBIX CTAHIMHA B CHHMCOK CHCTEMHBIX
cranumii OpenSCADA na Briagke "lloacucrema" moxacuctemsl "Tpancmoptel" (puc.13). [lanee Bcs
KOHUTypalusi pe3epBUPOBAaHUS MPOU3BOIUTCS BO BKIaake "PesepBupoBanue" mnoncuctemsl "COop
naHHbeIxX" (puc.14).

Fa . IE

QT Configurator of OpenSCADA: Station 1

Dain  PepakTupoBadHwe  Bug  Momows  STStarter
200 28
|I.-'1M|:|
= Station 1 g Modcucmema: TpaHcnopmel
s Ba3sl ganHeix
{1} BesonacHocTs MopcucTema | Mogynu | Momouwe |
5 § TpaHcnopThl
e TpaHCMopTHEIE MpOTOKONE! CHCTEMHBIE BHEWHWE XOCTEL W]
J CBop AaHHEIx MepeqYeHs BHEWHWY XOCTOE:
| ApXHEBBI
G CneupansHele Icd | Mnan | TpaHcnopT | Appec Mone3oEaTENR | Mapons |
Y MoneaosaTenscine MHTeR 1|st2 Station2 Coketwr  TCPlocalhost10011  roct auswans
@Y YnpaensHWe MogynamM9
*ramar
*| roman|

Puc. 13. Bknaoka "lloocucmema" noocucmemot "Tpancnopmor”.
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QT Configurator of OpenSCADA: Station 1
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LLinios ueTouHIKoE Aar Mepuon, 338344 PEIEpEMPOEaHIA (C): _
MaodBus

DCOM knMeHT WHTEREaN BPpEMEHH BOCCTAHOBNEHUA COBGMHEHKA (C): _n
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IoMeCKWA YPOBEH In Knaa |}KMB | YpoBeHs | CYHETYUKE | Jany weH |
BoMHcnATeN: Ha java stz Station2 | w2 4 System AutoDA (+);

Chop faHHeIx Siemens

Diamond nnatel cBopa
Butnuomexa wabnoKos:
| ApxnEebl

Bl {3 CregpansHsle
2} I? Mone3oBaTenbCkME MHTEE!
@y VnpasneHWe Mogynamu
[I'Iepexop, K KOHCDM MY PELWA NEPEYHA YAANEHHEIX CTaHLWA ]
KoHTponneps!:
I KoHTponnep Knaa | JanywsH | PesepBMpoBEaHKE | 2ANoYTEHWE McnnnHer—l Ya&anEHHEIR |
System. AutoDA | AKTHEHEIE ASHHEIE \-J ACUMMETPUYHDE | <BblcoKkMi ypoBeHs= \-J

)

#foman

Puc. 14. Bxnaoka "Pesepsuposanue” noocucmemwor "Coop oannwvix”.

3amaga OOCIIy)KMBaHHMS MEXaHM3Ma pPE3EpBUPOBAHMS 3alyCKaeTcs BCerga M UCIOJHSAETCS C
MEPUOANYHOCTHIO, YCTAHOBIIEHHOW B COOTBETCTBYIOIIEM KOH(PUTYypallMOHHOM moje. PeanbHas pabota mo
OCYIIECTBIICHUIO PE3ePBUPOBAHUS OCYIIECTBIISACTCS MPH HAIWMYUHM XOTs ObI OJHOM pe3epBHON CTAaHIUU B
CIIUCKE CTaHIIUU U Iperoaraer:

+ KonTtponb 3a coeMHeHHEM C BHEIIHUMHU CTaHLMSIMU. B mpoiiecce KOHTPOJIsi OCYIIECTBISIOTCA
3amMpoChl K YAQJIEHHBIM CTaHIMSAM 3a OOHOBJICHHMEM HMH(OpMAalMM O HUX W TPOBEPKE CBs3U. B
Cllyyae TMOTE€pU CBS3M CO CTaHIMEHd TMOBTOP MOJKIIOYEHHUS K HEM OCYIIECTBIAETCS Yepe3
MPOMEXKYTOK BPEMCHH, YyKa3aHHBIM B KOH(PHUTypallMOHHOM TIOJie HMHTEpPBala BpPEMEHU
BOCCTaHOBJIeHHs coequHeHus. B mone "YKup" craniuu orobpaxkaercs TeKyllee COCTOSHUE CBsI3u. B
nosie "Cuéryuk" NpeAcTaBIeHO KOJIMYECTBO 3aIPOCOB, OCYIIECTBJIEHHBIX K yNalE€HHOM CTAHLIMH,
WJTU K€ BPEMSsI, OCTaBIIeeCs ISl OCYIIECTBICHUS CICAYIONMIECH TMOMBITKH COSAUHEHUS C MMOTEPSTHHOM
ctaHiuu. B mone "3anmyimieH" npuBOAUTCS NEpEUYEHb AKTUBHBIX KOHTPOJUIEPOB Ha YAAJTIEHHOU
CTaHIUU C IPU3HAKOM JIOKAJTBHOTO UCTIOTHEHUS.

- JlokampHOE TUIAHMPOBAHHWE WCIIOJIHEHUS KOHTPOJUIEpOB B pesepBe. llmanupoBanue
OCYIIECTBJISIETCSI B COOTBETCTBHM C YPOBHAMHM CTaHIMUA W TPEANOYTCHHUSIMU HCIOJHEHUS
KOHTPOJIJIEPOB.

- Bb30B (yHKIIMM CHUHXpPOHM3AIMU JAHHBIX JUIS JIOKATHHBIX KOHTPOJUIEPOB, pabOTarOmMX B
pexXuMe CHHXPOHHW3AIMHU JaHHBIX W3 BHEIIHMX CTaHIWMWA. B mporiecce BBI30Ba OCYIIECTBISETCS
MOATOTOBKA 3ampoca K JaHHbIM YJAJIEHHOM CTaHLUMM [UI [apaMeTpoB B KOHTpOJUIEpE U
OTTAJIKMBAsICh OT BpPEMEHU Mponuioro 3ampoca. [lo 3ampocy BO3BpamaroTCs TOJBKO 3HAYEHUS
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MOI[I/I(bI/II_[I/IpOBaHHBIX anI/I6YTOB N 1I0CJICI0BATCIBbHOCTD 3HAYCHUH U3 apXyuBa B CJIydac IIOTCPHU
HECKOJIBKMX IIUKJIOB 3HAUYCHUIA.

Jns KOHTposis 3a BpEeMEHEM, 3aTpadyeHHBIM Ha BBIMOJHEHHUE IMKJIA 3aJaddl  OOCITY>KHUBaHUS
pe3epBUPOBAHUS MPEAYCMOTPEHO Toje ctaryca. [Ipu mpuOIMKeHnH peanbHOrO BPEMEHHU BBIMIOIHEHUS K
UKy 3a7a4i 0OCITYy)KMBaHUS PE3CPBUPOBAHUS PEKOMEHIYETCS YBEIUYUTH MEPUOIUIHOCTH WCIIOJTHEHHS
3TOU 3agauu!

Jns xoutposutepa mnoacuctembl "COOp maHHBIX" MPEIyCMOTPEHBI PEXKUMBI ACUMMETPUYHOTO U
CUMMETPUYHOIO PEe3epBUPOBAHUA. ACHMMETPUYHOE pEe3epBUPOBaHUE paboTaeT ¢ ToW KoHUrypalueit
KOHTpOJUIepa yHAanéHHON CTaHIMHU, Kakas eCTb M He mbITaeTcs e€ 0600marb. CUMMETPUYHBIH PEeXUM
MOJIpa3yMeBaeT CHHXPOHHU3ALUI0 KOHQUI'YpallUd KOHTPOJUIEPOB CTaHIMM ¢ KOH(Urypaluel cTraHIuu
HAUBBICILIETO YPOBHS, a TaK)Ke MPEANOIaracT BHECEHHE U3MEHEHHI B KOH(PUTYPAILIUIO BCEX KOHTPOJUIEPOB
CTaHIMU MTPU U3MEHEHUH €€ Ha OJHOM U3 cTaHIMil. Ha maHHBI MOMEHT 3TOT PEXXHUM HE peaau30BaH!
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boictpbii ctapt OpenSCADA

Otkpsitas cucreMa OpenSCADA sBnseTcss peaesibHO MOIAYJIbHON, THOKON U MHOTO(YHKIIMOHATHHON
SCADA-cucremoii. Kak cnencrsue storo nepsoe 3HakoMcTBO ¢ OpenSCADA MoxeT ObITh JOCTATOYHO
CJIOHBIM 10 MPUYMHE MaJbIX [IAHCOB COBMAJEHUS MPEABIAYIIETO ONbITA M0JIb30BATENS WU MTOJIHOTO €T
oTCcyTCTBHS, ¢ moaxoaaMu pabotel B OpenSCADA. OqHako, B 3HAUUTEILHON CTEIIEHH 3TO TOJIBKO MEPBOE
BIIEUaTIIEHUE, OCKOJIBbKY BCst Mol OpenSCADA oka3bIBaeTcsi Ha JIAZJOHHU Y MOJIB30BATENs, OT U300MIUS
KOTOPOH MOJIb30BaTeNIb MOXKET pacTepsTbCs, U €My MOIYT MOHAaJOOUThCS 3HAYMTEIbHbBIE YCHJIUS IS
otbopa (pyHKIMIA, HY)KHBIX B PELICHUH €ro 3aJauu.

ITo aToi1 MpuyuKHE U 175 HATJISIAHOTO IpeacTaBiieHus o0ueit konuemnuuu padotsl B OpenSCADA co3nan
JaHHBIN JOKYMEHT. JJOKYMEHT B JJOCTaTOYHO KPAaTKOW M HArISAHOW (popMe MpeacTaBiseT MyTh OT 3aIrycKa
OpenSCADA 110 co3maHust >JIEMEHTOB TOJIh30BATENBCKOTO MHTEpdeiica Ha pearbHBIX npuMepax. Kpome
TOTO, TOKYMEHT COJCPKUT pa3ziel C pelenTaMu M0 KOHQUIYpaliH, pealu3aliid M PEUICHUI0 THUIOBBIX
3aJa4 MOJIb30BATEIs.

JIOKyMEHT HE COIEpPKHUT JETalbHOIO OMNHMCAHMSA KOHLENIMH M TIYyOOKOro MOTPYXEHUS B AeTaiau
OpenSCADA, a npenoctasisieT ccbuiki Ha JoKyMeHTsl OpenSCADA, conepaxaliye Takyto HH(OpMAIHIO.

Onucanue NOKyMEHTa BEIETCS CHHXPOHHO C peaju3alueil ImpuMepoB Ha JIEMOHCTpallMOHHOW 0ase
nmanueix  (BJ), momenu AIJIKC. CrenoBaTenbHO, MONb30BATENh JODKEH IMOJNYYUTh JUCTPUOYTHB
OpenSCADA c stoii B/I, 1151 HarsiiHOTO U3yYeHus U ONpoOOBaHUSI IPUMEPOB.

1. TepMuHBI, onipeaeeHUs 1 A00peBUATYPbI

APM (a60peBuatypa) - ABTomMaTu3upoBaHHoe Pabouee Mecto. OOBIMHO mpenacTaBiseT U3 ceds
CUCTEMHBIN OJIOK BBIYMCIIUTENBHON CHUCTEMBI, JTUCIUIEH, MAHUITYJIATOP «MbILIbY) MHOTAA C KJIaBUATYpOU, U
apyroe mnepudepuitHoe 000pynOBaHHE, KOTOPOE CIYXKMT JJsl BU3YaJbHOI'O IPEACTaBIECHUS JaHHBIX
TEXHOJIOTMYECKOI0 IPOLECCa, a TAKXKE BbIAAYN YIPABJIOIUX Bo3acicTBui Ha TII.

BaokupoBka (TepMHH) — YCIIOBHAs TPaHUIA TEXHOJIOTHYECKOTO MapaMeTpa, Mo NPeoI0JIEHUI0 KOTOPO
BBITIOJIHSIFOTCSL TIPEYCTAaHOBJICHHBIE aJTOPUTMOM JIEUCTBHS MO MPEAOTBPAIICHUIO aBapuu. B HEKOTOpPBIX
pexumax TII (myck) B COOTBETCTBHH C PETIAMEHTOM MOXET OBITh HEOOXOIMMO OTKIIIOUEHHUE OJIOKHPOBKH
(nebnokupoBaHue).

Jle6ji0KkupoBaHMe (TEPMHUH) — TPOIIECC OTKIIOYCHHUSI OJIOKMPOBKU Ha Bpems pabotsl TII B pexunmax,
JUIi  KOTOPBIX B perJIaMeHTe MpPEAyCMOTpEeHa JaHHas onepauus. BHumanuwe, ne0I0KHpOBaHUE
TCXHOJIOTHUYCCKUX TMApaMCTpPOB ABJIACTCA CTPOTO OTUYETHOM OHepaHHCﬁ U  JOJDKHO TMPOU3BOIHUTCA
OTIEPaTUBHBIM NIEPCOHAIIOM B COOTBETCTBYIOIIEM TOPSIIKE.

KButauusi (TepMHH) — mpoliecc MOATBEP)KICHUs (akTa TOTO, YTO ONEPATUBHBIA MEpCOHAN 00paTHil
BHUMaHWE Ha HapymeHue B padote TII. OGBIYHO 3TOT MpoIiece MoIpa3yMeBaeT MPUHATHE MEP ONepaTOpOM
JUI yCTpaHEHHs HapyIEeHUs] U Ha)kKaTHe COOTBETCTBYIOIEH KHOIKU JJIsl IPEKPALEHNUs CUTHAIN3ALUH.

IIVIK (a60peBuarypa) — IIpombinuienusiii Jloruueckuit KouTtposnep. MukpomnpoliieccopHoe
AJIEKTPOHHOE YCTPOMCTBO, HA KOTOPOE Yepe3 YCTPOMCTBO compsikeHusi ¢ oobekroM (YCO) cobuparotcs
CUTHAJIBI TeXHOJNOTHYecKuxX mapameTpoB. [IJIK BeImomHSET QYHKIMIO HETOCPEACTBEHHOTO cOOpa NaHHBIX,
uxX 00pabOTKy W BBIJAYy YIPABJISIOMIAX BO3JACHCTBUN IMOCPEICTBOM aJTOPUTMOB aBTOMATHYECKOTO
perynupoBanus. Kpome toro IIJIK mpemocraBnsier mannble ans Busyanumzamuu TII, a Taxke momydaer
JAaHHBIC PYYHOI'0 BMCHIATCIILCTBA OIICpaTOopa OT CUCTEMBI BEPXHETO YPOBHA.

Curnanmsanusi (TEpMHH) — TIPOLIECC YBEJOMIIEHUS OINEPATUBHOIO IEPCOHATA O HAPYIICHUU
TEXHOJIOTHUECKOT0 Ipoliecca Wik paboTsl 060pynoBaHus aBToMaruzanui. CriocoObl CUTHAIN3AUN MOTYT
OBITh pa3JIMYHBIX TUIIOB BO3JIEHCTBUS Ha OpPraHbl YyBCTB YEJOBEKA C IIEJbIO MPUBJICUYECHUS BHUMAHMS.
Yacro npeaycMaTpUBarOTCs CAEAYIOLIUE TUIIBI CUTHAJIN3ALNN:

«  Ceemosas cuenanuzayusi — 0OBIYHO OCYLIECTBIIETCS IOCPEACTBOM CMEHBI I[BETa rpauuecKoro
00beKTa (MHUTaHHEM) Uil BO3HUKAIOLIUX COOBITMH M YCTAaHOBKOW CTATHUHBIX aBAPUMHBIX 1IBETOB
(KpacHbIf 1 KENTHIN) JUI CKBUTHPOBAHHBIX COOBITHIA.
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. 38yK06as — OCYIIECTBISIETCS BbIIa4el 3ByKOBOTO CHI'Hala B MOMEHT BO3HHUKHOBEHHS COOBITHSI.
Tun 3BYKOBOT'O CHUTHaJIa MOXKCT OBITH Kak MOHOTOHHBIM, TaK W CHHTC3UPOBAHHBLIM PCUCBBIM
coob1ieHueM ¢ nHpopmanmen o HapyeHUH.

TII (a60peBuatypa) - Texnonoruueckuii IIporecc. Bech koMIiekc TeXHOIOTMUECKOT0 000pYI0BAHUS
IIPOM3BOJACTBEHHOIO IIpoOLEcca.

YCO (abopeBuarypa) — YcrpoiictBo Comnpsixenust ¢ OobexTom. Psn yerpoiicts nnu moaynei TTJIK, k
KOTOPBIM  HEIMOCPEJICTBEHHO TMOAKIIYAIOTCA CcUrHaibl ¢ jgaryukoB  TII g mocnemyromiero
npeoOpa3oBaHUs U3 aHAJIOTOBOro B IU(poBoi BUI 1 00paTHO. [IpeobpasoBaHue OCYIIECTBISETCS C IEITIO
nocneayromeil 00padoTKN 3HAYeHUN TEXHOJIOTHUYECKUX mapameTpoB B ITJIK.

YceraBka curHanuzanuu (TePMHMH) - YCJIOBHAas IpaHULA 3HAYEHHUs] TEXHOJOTMYECKOro IapaMeTpa,
IpeosloJIeHEe KOTOPOM cuMTaeTcs HeWTaTHOW curyauueil. OObIYHO NHpeaycMaTpHBAIOTCS CIIEAYIOIINE
IpaHULIBL:

«  Bepxusaa u nuoicnas asaputinvie epanuybl — IPAHULIBI aBApPUHHBIX 3HAUEHHH TEXHOJIOTMYECKOIO
napaMmerpa.

«  Bepxuas u HudcHas npedynpeoumeinbHule 2panuybl — TPAHUIIBI IPEAYIPEKACHUS, periaMEeHTHbIE
I'PaHMIIbI, O BBIXOJI€ TEXHOJIOIMYECKOI0 TapameTpa 3a pabouuil 1uamnas3oH.

- Omka3 - TpU3HAK BBIXOJA 3HAYEHMsI MapaMeTpa 3a anmapaTHble TPaHMIIBI TEXHOJIOIMYECKOTO

O60py,HOBaHI/I$I. OOBIYHO XapaKTCPHU3yCT OTKA3 JaT4HKa, O6pBIB KaHajlda CBA3M C AATYMKOM HJIA
IJIK.

SCADA (a60peBuatypa-an.) - Supervisory Control And Data Acquisition (Jlucmeruepckas cucrema
ynpaBieHus: U coopa naHHbIX). [IporpammHoe obecneueHue, BBINOJHSAIONIEE KOMIUIEKC 33/1a4 1Mo cOopy
JaHHbix TII, MX apXWBUpOBAaHME W NPEACTABICHHE, a TAKXKE BbIJAYy YIPABISIIONIUX BO3JEUCTBUI
OIIEpaTOPOM B PYYHOM PEXKHUME.

BbicTpbin ctapt OpenSCADA 129



2. YCTaHOBKA M 3aIIyCK

VYcranoBky auctpudyrtuBa OpenSCADA MOXHO OoCyIIecTBUTh AByMs crocoOamu. [lepBblit u npocToit
CIoco0 - 3TO MOJIYYUTh FOTOBBIE MAaKeThI JUIsl ucnoibzyemoro auctpuOyrusa OC Linux. Bropoit - coOpatsb
cucremy OpenSCADA u3 HCXOAHBIX TEKCTOB. B 1enom mporenypa yCTaHOBKM CHJIBHO 3aBUCHT OT
UCTIONBb3yeMoro JucTpuOyruBa Linux ¥ ucueprbiBarome €€ omnucarb B JaHHOM PYKOBOJCTBE HeE
npezcrapisiercs Bo3MoxkHbIM! [103ToMy MOXeT NOHaZOOUTBHCS TIIyOOKOE 3HAKOMCTBO C MEXaHM3MaMHU
ycraHoBkH [1O BeIOpanHOTO AMCTpUOyTHBa Linux B €ro 10KyMeHTaluu.

B cnydae OTCyTCTBHS y NOJB30BaTeNsl JOCTATOYHO INIyOOKMX 3HAHUW M YMEHUH B BBIOpaHHOM
quctpuOytuBe Linux, HACTOSATENBHO PEKOMEHAYeTCs BbIOMpaTh AMCTpUOYTHB Linux mo Kpurepuro
Hanuuus A Hero maketoB cuctembl OpenSCADA B peno3uropusix AUCTpUOYTHBA, YTO IMO3BOJIUT U
rapaHTUpyeT NPOCTEHIIYI0 U 0e3MpOOIEMHYIO YCTaHOBKY!

Ecnu y nonp3oBarens BbI3bIBAET 3aTpyJHEHHE ycTaHOBKA HE TobKo OpenSCADA, Ho u nuctpulyTrBa
Linux, To Ha mepBoe BpeMs OH MOXET BOCIOJB30BaThCs '"KUBBIM" mUCTpUOyTHBOM Linux, c
YCTAHOBJICHHON M TOTOBOM JUIst paboThl U m3yueHus aemoHcrpauueit OpenSCADA. Ha naHHBI MOMEHT
noctynHbl "xuBble" cOopku Ha ocHoBe aucTpuOytuBa ALTLinux B Buzme CD wu Flash-oGpas3os, Ha
cTpaHule: http://oscada.org/ru/glavnaja/zagruzit.

Buumanue! /lunamuueckass MOJEIb KOMIIPECCOPHOW CTaHIMHU, HA 6 ra30BBIX KOMIIPECCOPOB, KOTOpas
JISKUT B OCHOBE JIeMOHCTpaoHHoi bJl, TpeOyeT 3HauuTEeNbHBIX BBIYUCIUTEIBHBIX PECYPCOB, & UMEHHO
nporieccopa ¢ yactoroi 6onee 1 I'Tu. /lanabie pecypcbl TpeOyIOTCSI HMEHHO JUIsl AMHAMHYECKONW MOJIENH U
HE SIBJISIFOTCS OOIIMM MOKa3aTeleM PeCypCcOEMKOCTH MPOrpaMMbl B KOHEUHBIX 3a/1adax!

2.1. YcranoBka OpenSCADA M3 roToBbIX IaKETOB

VYcranoBka OpenSCADA 13 TrOTOBBIX IMAaKETOB, B CBOIO OYEpPEIb, MOXKET OCYIIECTBISATHCS IBYMs
metonamu. IlepBblii - mpocreitmuii, koraa maketsl OpenSCADA yxe NpUCYTCTBYIOT B O(UIIHMATIBHBIX MU
JIOTIOJIHUTENBHBIX PEMO3UTOpUAX Hcnonb3yeMoro auctpudyruBa OC Linux, U ycTaHOBKa UX - BOIPOC
3allycKa TUITMYHOM MpOrpaMMBbl YIpaBiIeHUs MMakeTaMu AUCTPUOYTHBA C MOCIETYIONUM BEIOOPOM MAKETOB
OpenSCADA. Bropoii nogpasymeaet nosyuenue naketoB OpenSCADA u yCTaHOBKY X BPY4YHYIO.

Ha nansbiii MoMeHT makerbl cucteMbl OpenSCADA MOXHO BCTPETHUTh B PEMNO3UTOPHUAX TaKHUX
muctpuOytuBoB OC Linux: ALTLinux u auctpuOyTHBax, OCHOBaHHBIX Ha MakeTHOU O6a3e Fedora.

[IpoBeputh Ha Hannuue nakeroB OpenSCADA B peno3utopusix ucnosyb3yemoro auctpudyrusa Linux, a
take 3arpy3uth naketsl OpenSCADA st pydyHOM YyCTaHOBKM MOXKHO Ha CTpaHMIE 3arpy3Ku

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

Onucanve yYCTaHOBKM W3 PEMO3UTOPHsS BbIOpaHHOro aucTpuOyThBa Linux mpomycTUM U OTOHUIEM
YHUTATEeNsl K JOKYMEHTAIIMHA COOTBETCTBYIOIIETO TUCTPUOYTHBA.

Jns pyunoit ycranoBku mnakeroB OpenSCADA 3arpy3uM ux u3 o(QUUIHMANIBHOTO caifTa WIH JIPYroro
UCTOYHUKA. 3arpy3UTh MOXKHO Ha0Op MAKETOB JIBYX THIIOB.

[lepBslii THI IpeAcTaBiIeH HAOOPOM U3 JEBSITH MAKETOB!

- openscada - makeT co Bcemu (aitmamu, HykHbIMH 11 3ammycka OpenSCADA B noigHOM 00BEME,

BKJIIOUAsi BCE MOJIYJIH;

- openscada-LibDB.Main - ocaoBubie 6ubamoreku OpenSCADA aiis cOopa JaHHBIX U IPYroro B

BJI SQLite;

- openscada-LibDB.VCA - 6ubnuorexku Bu3yanbHbIX komnonetos B B/l SQLite;

- openscada-Model. AGLKS - B/ u xon¢uryparus mogenu "ATJIKC" (Jemo: EN,RU,UK);

- openscada-Model.Boiler - b/ u xondurypanust mogenu "Korén" (tonbko Pycckuit);

« openscada-docEN - nokymentauus Ha cuctemy OpenSCADA - AHITIUACKUN SI3BIK;

« openscada-docRU - noxymenTanus Ha cuctemy OpenSCADA - Pycckuii s3bIK;

- openscada-docUK - noxymenrauus Ha cucremy OpenSCADA - YkpauHCKH SI3BIK;

- openscada-devel - makerbl pa3pa0OOTKH, JUIsI OTHEIBHOIO CO3JaHHMS MOJIYJeH K cucreme
OpenSCADA.
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Bropoit Ttunm mnpencrtaBieH HaOOpPOM U3 TOpSAKA IMSATUACCATH IAKETOB C BBIACICHUEM MOJyJei
OpenSCADA B oTzenbHBIE TAKETHI:
- openscada-core - comepxur sapo OpenSCADA, 6a30Byt0 KOHPUTYpAIMIO U 3aIlyCKarollne
(baiinbr;
- openscada-DB.* - mogynu noncucremst "BJ1";
- openscada-DAQ.* - moxynu moacuctemsl "COOp JTaHHBIX'";
- openscada-Archive.* - Mmoxgynu noacucremsl "Apxusbl";
- openscada-Transport.* - moxynu nogcuctemsl "' TpancropTsl";
- openscada-Protocol.* - moxynu noacucrems! "TpaHCIIOPTHBIE TPOTOKOJIBI';
- openscada-UL* - monynu noncuctemsl "llonb3oBaTensckue nntepdencor';
- openscada-Special.* - moxynu noacucrems! "CrnenuanbHbie";
- openscada-LibDB.Main - ocaoBHble Oubmuorexkn OpenSCADA s c6opa JaHHBIX U JPYroro B
BbJ1 SQLite;
- openscada-LibDB.VCA - 6ubnuoreku Bu3yanbHbix Komnonetos B bl SQLite;
- openscada-Model. AGLKS - B]] u xondurypammst monenu "ATJIKC" (demo: EN,RU,UK);
- openscada-Model.Boiler - b1 u xondurypanus mogenu "Korén" (tonpko Pycckuit);
- openscada-docEN - noxymenranus Ha cucreMy OpenSCADA - AHMHMICKUM SI3BIK;
- openscada-docRU - noxymenTanus Ha cucteMy OpenSCADA - Pycckuii s13bIK;
- openscada-docUK - noxymenrauus Ha cucreMmy OpenSCADA - YKpauHCKHI SI3BIK;
- openscada-devel - makerpl pa3pabOTKH, Il OTAEIBLHOTO CO3JAHUS MOIYJIEH K CHCTEME

OpenSCADA;
- openscada - BHPTyaJbHBIH MAaKeT, COAEpXKAIIUWA 3aBUCUMOCTH, MIJII YCTAHOBKH THUIIOBOM
koHpurypauuu OpenSCADA;

« openscada-plc - BUPTyaJIbHBIN MAaKET, COAEPKAIIUN 3aBUCUMOCTH, JJI YCTAHOBKH THUIOBOM
koHpurypamuun OpenSCADA kak [TJIK;

« openscada-server - BUPTyaJIbHBIN MAKET, COAEPKAIIUN 3aBUCUMOCTH, JUJIl YCTAHOBKHA THUIIOBOM
koH¢urypauuu OpenSCADA xak SCADA-cepBep;

- openscada-visStation - BHUPTyaJbHbI IAKET, COAEPXKALIUN 3aBUCUMOCTHU, IJIsI YCTaHOBKH
tunoBoit koHpurypauu OpenSCADA kak BusyansHas SCADA-ctanmms.

[TepBbIif THI HaOopa MAaKeTOB NpeJHa3HaueH JUIsl MPOCTOM-PYYHON yCTAaHOBKH, MOCKOJBKY COAEPIKUT
TOJILKO JIEBATH MAKeTOB. BTOpoii TN npeHa3HayeH A1 IOMEIIEHHs B perno3uTopuii quctpulyrtuBa Linux
Y TOCIENYIOUIEH YCTAHOBKHM MX C IOMOILUBIO IMAKETHOTO MEHEIKEPA, OCYIIECTBIAIOMETO aBTOMATUYECKOE
paspelnieHue 3aBucuMocTeil. BTopoif Tunm HaOopa MakeToB MO3BOJSIET YCTaHOBHUTH TOJIBKO HYKHBIE
komnoHeHTl OpenSCADA, TeM cambIM ONTUMU3HPYS pabodee OKpYKEeHHE, Yero He IO03BOJIseT
OCYILECTBUTh HAOOp MaKETOB NEPBOro TUIIA.

[Tpu ycraHOBKe U3 peno3uTopus BeiOMpaeM Toibko naket "openscada-Model. AGLKS". Bcé ocranbhoe,
B COOTBETCTBHH C 3aBUCUMOCTSIMH, OyZIeT BEIOPaHO M YCTAHOBJIEHO aBTOMATHYECKH.

Pyunyro ycraHoBky RPM-nmakeToB mepBoro Tuma MOXKHO OCYIIECTBUTb KOMAHIOH, MPEIBAPUTEIBHO

CMEHUB pabouyI0 IUPEKTOPHUIO HA JUPEKTOPUIO C TaKeTaMHU:
# rpm -i openscada-LibDB.Main-0.7.l-altl.noarch.rpm openscada-LibDB.VCA-0.7.1-
altl.noarch.rpm openscada-Model.AGLKS-0.7.1-altl1.i586.rpm openscada-0.7.1-
altl.i586.rpm

Pyunyro ycranoBky DEB-makeToB mepBoro Tuma MOXHO OCYLIECTBUTH KOMAHJIOH, IPEIBAPUTEIBHO

CMEHUB pabouyI0 IUPEKTOPHUIO HA JUPEKTOPUIO C TaKeTaMU:
# dpkg -i openscada-libdb.main-0.7.1-1 all.deb openscada-libdb.vca-0.7.1-
1 all.deb openscada-model.aglks-0.7.1-1 all.deb openscada 0.7.1-1 i386.deb

B nmpouecce BBINOMHEHHST MOTYT BO3HHUKHYTH OHIMOKH, CBSI3aHHBIE C HEYJOBJIETBOPEHHBIMU
3aBUCUMOCTSMH. [Ipu pydHO# yCTaHOBKE M3 MAKETOB YAOBJIECTBOPATh UX MPHUUAETCSA B PYUHYIO, TIOJOOHO
ycraHoBke maketoB OpenSCADA, unu depe3 MeHemkep mnakeToB auctpuOytuBa Linux. [letambHee
O3HAKOMUTBCS C TporeccoM ycraHoBkd I[IO B RPM-makerax MokHO 1o ccbuike: http://skif.bas-

net.by/bsuir/admin/node5 1.html.
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2.2. YCcTaHOBKA M3 UCXOAHBIX TEKCTOB

Ecnu et Bo3MokHOCTH MONTY4uTh TOTOBBIE MakeThl OpenSCADA 1y1st BbIOpaHHOTO TUCTpUOYTHBA, TO
octaércs Toapko BapuaHT coopku OpenSCADA u3 ucxomubix TtekctoB. [Iporecc coopku OpenSCADA
JeTaJbHO OMHCAaH B PYKOBOJACTBE Mo cchuike http://wiki.oscada.org/Doc/Sborkalzlsxodnikov. Onnako
HY)KHO HMMETh B BHAY, 4To eciu Bam ynanocs cobpate OpenSCADA u3 MCXOAHBIX TEKCTOB, TO 3TO
pyKkoBOJACTBO He aiusi Bac um Bbl, ckopee Bcero, Moxere JErkO OCBOMTh 0a30BYH JOKYMEHTAIUIO

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

Jannblit pa3gen mpuBen€H 3/1€Ch TOJIBKO Ui TMOJHOTHl M IEJIOCTHOCTH PACCMOTPEHHUs BOIpOCa,
MOCKOJIbKY TpeOOBaHNE KBAUTM()UKAIIMOHHOTO YPOBHS MOJIE30BATEISI ISl 3TOTO pa3/ieiia 3HAYUTEIIBHO BBIIIE
YpOBHS JJOKYMEHTA B 11eJ1oM!
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3. llepBuuHass KOHPUTYPAUA U 3AYCK

ITocne xoppextHOl ycTtaHOBKH OpenSCADA ¢ nemoncrpanuoHHo BJ[ HHMKakoil npenBapuTelbHON
HacTpoiiku He TpeOyercsa. Eciin Hy»KHO BBINOJIHUTH OCOOYI0 HACTPOMKY, KOTOpas OTIMYaeTcsi OT 6a30BOH,
TO  BOCHOJIB3YHTECh  AOKyYMEHTOM  onucaHua  nporpammsl  OpenSCADA  mo  ccwuike:

http://wiki.oscada.org/Doc/OpisanieProgrammy#h827-1 .

Buaumanue! Jlemonctparus OpenSCADA Ha ocHOBe geMoHcTpaiimoHHou bJl 3To He To ke, 4To 0OBIYHO
MPEIOCTaBISAIOT KoMMepueckue npousBoautenu 10 ¢ menbio npoaeMOHCTPUPOBATh BO3MOMXKHOCTH, HO
WCKIIIOYUTh WM YCJIOKHHUTh HOPMaIbHYIO paboTy myTéM orpanuyeHus GyHkuwid. [leMmoHCcTpamms
OpenSCADA »T0 mnonHO-QYHKIIMOHANBHAST CUCTEMa, NPEJOCTaBIAIoNIasl MPUMEpPhl peaau3aluu U
HACTPOWKHU pazIuyHbIX KomMmoHeHToB. Ha ocHoBe memonctparmmonHoit B/ OpenSCADA MoOXHO Jerko
CO03/1aBaTh COOCTBEHHBIE MPOEKTHI, UCTIOJIB3YsI MPEAOCTaBICHHbIE HAPAOOTKH.

3anyctuth Ha ucnoigHeHue OpenSCADA ¢ nemoncTpaunoHHOW BJl MOXXKHO M3 MEHIO OKpPYKEHUS
pabouero crtona B pazaene "['paduka", mynkr "Monens 'AIJIKC' Ha OTKpBITON cHucTeMe BU3YaJdbHOTO
KOHTPOJISt U cO0pa AaHHBIX" ¢ XapaKTepHOM UKOHKOM (puc.3.1).

I—;fl'_:_-.',-.
= KSnapshot (Co3faHWe CHUMKOE 3KPaHa)
ficq vMware Player
]:[ BuTea 33 BecHoT (CTpaTerMYeCcKkan urpa)
@ Mozilla Firefox (Bef-Gpayaep)
Ql Amarok (AyauonponrpelBaTent)
(- Kopete (OBMeH MIHOBEHHLIMM COOBLEHIAMY)
m@ LleHTp ynpaeneHWA cucTEMoi
#. Napametpsl KDE4

Mouck: | dx

2 TpaduKa s 2D rpaduka r
A Wrpel v BN 30 rpaduka 3

4 MHCTPYMEHTBI 4 /' BeKkTopHaA rpaguka 3
ﬂ) MyneTUMELNa 4 b [pyrue % BekTopHele pucyHkR (Karbon14)
@ HacTpoiku » |H Nporpammel npocMotpa  * | % Brifop LeeTa (KColorChooser)
£ OfpasoBaHue b lis DoTo * | MHCTPYMeHT anA n.opmat DNG (Mpeofpa3zoeanne B DNG)
3 ogne
if) MonesHoe g2l = OrkpuiTan SCADA cucTema (OpenSCADA)
42 PaapaboTka 4 , @ MNaxetHan cBopka _adwdecknit uHTepteic k PTBatcher)
& CeTb L ! Q MpocMoTp M pegakTMpoeaHke doTorpadui (showFoto)
I_l Cucrema 4 Teels ? PacTpogkle uaobpamenua (Krita)
“ MoWck Gannoe U Nanok == CKaHupoeaHMe n3ofipakeHun
) Cnpageka : g Cmewveanve akcnosuumm

‘? MNocnegHue 3 = Co3gaHwe cHUMEOE 3KpaHa (KSnapshot)
O BeINONHWTE KOMaHY... i‘ ClumeaTens naHopam Hugin
@ Bixog, 3 [~ 3KkpaHHan nuHeRka (KRuler)

Doc/ Quick Sta

Puc. 3.1. I[Iynkm menio okpyscenus pabovezo cmona oz 3anycka oemoncmpayuu OpenSCADA.

3amycK Tak»Ke MOKHO OCYIIIECTBUTh U3 KOHCOJIM KOMaHJI0M:
# openscada demo
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Buumanue! Ilpu 3anmycke OpenSCADA wu3 KOHCOIM, C MOMOIIbIO KOoMaHabl ''# openscada',
OCYILECTBIISICTCS 3allycK 0e3 KOH(UTypaluu, B pe3ylbTaTe KOTOPOTO 3alpalluBaeTcs MOJIb30BATENb U
napoib g Bxoga. Ilo ymomuanuio B cucreme OpenSCADA mnpeaycMOTpeH NPUBUIIETUPOBAHHBIN
nojb3oBarens "root" (maposs "openscada') u HenmpuBMIIErHpoBaHHBINA "user" (mapois "user"), KOTOpbIE HE
MMEIOT HUKAaKOro OTHOILIEHHUS K MOJb30BaTeNsiM onepaunoHHoOM cuctembl. 3amyck OpenSCADA Ttakum
00pa3oM UMeeT CMBICT TOJIbKO OT cynepronb3oBarens OC ("root") wiu B pexxuMe JeMOHa.

[Tocne 3amycka momy4uM OKHO Tpaduueckoro koH¢puryparopa cucrembl OpenSCADA - QTCfg
(puc.3.2) ¢ OTKpBITOM KOpHEBOW cTpaHuIeil. JleMmoncTpamnonnast b/l cienuanbHO HACTpOEHA Tak, YTO ObI
NEepBbIM TPH 3alyCcKe MOSBISUIOCH OKHO KOH(puryparopa. B manmpHeilieM MOXHO OTKPBITH OKHO
pa3paboTku rpaduvyeckux HMHTEP(ENCOB MOIB30BATEINSA, & TAKKE 3aIyCTUTh MPOEKT IT0JIb30BATEIBCKOTO
uHTep(delica Ha HCTIONHEHUE.

-+ O OpenSCADA QTCfg: llemo craHups -0 X
dain  PepaktvpoeaHwe Buag Momows  QTStarter
I/_“I I/_“I X E:) IJ' : \‘I
A8 000 == L2000 e
|Vj|MH - "
=@ [emo cranunA OpenSCADA cmaHyusa: "JeMo cmaHyusa
1 5 Basbl JaHHbIX
{4 BesonacHocTs CTaHumA | MopcucTemsl | 3agaum | Momows |
i TpaHenopTsl B
4 TpaHCnopTHLIE NPOTOKONE ID: pemoStation
| CBop AaHHbIX ,
7 Apigsl CTaHumA: [,ﬂemo CTAHLMA ]
4 CneupansHbie MporpamMMa: OpenSCADA
4| Nonsaoeatensckne UHTER BepcuA: g.7.2
¥y YnpaeneHWe MogyrAMn i
G- @ Loop WMA x0cTaZ roman.mobile
- Loop SSL CWCTEMHEIR NONB30BATENL: roman
-0 LP-B781 .
OnepauWoHHaA CHETEMA: | jnux-3.0.8-std-def-altD.ME0P. 1
YacTtota (MIW): 1597.33
PaspeweHwe 4acoB peanbHOro BpEMEHW. {uc
BHYTpEHHAA KOAMPOBKA. |TF-8
KondurypaumorHelit dain: homelroman/roman/work/OScadaD/binl../etc/oscada_demo.xml
Pafouyan OupekTopMA; [ImntrhomerromanMchOScadaD!share!cpenscada_AGLKS ]
OWPEKTORWMA MKEOHDK: [.Iiccns ]
OUpekTopHA MOOynei: [..J‘..rlibropenscada ]
Pafiouan BJ | SOLite.GenDB |+
COXpaHUTE CHCTEMY NPK Bblxoge: | |
MepWog coXpaHeHWA CUCTEMEI _E
H3kIK: [ru_RU.UTF-S
BEa30Bblid A3kIK TEKCTOBLIX MEPEMEHHBIX [en |v]
CoofweHnAa
HaumeHbLMit o B =
YPOEEHE: =
B cucTeMHeIA norep(syslog): [
Ha cTaHaapTHEIA eexoa(stdout): [+ @
[ Jroman] |

Puc. 3.2. OpenSCADA xongueypamop - QTCfg, xopnesas cmpanuya.

Kouguryparop OpenSCADA sBnsieTcsi OCHOBHBIM M JOCTaTOYHBIM CPEACTBOM Ui KOH(UTyparuu
moboro komnoHeHTa cucteMbl. Kak u MmHorue komnoHeHTsl OpenSCADA, koHpuryparop peanu3oBaH B
Bune wmonyna. Kpome konduryparopa QTCfg moryr ObITH JOCTYMHBI Jpyrue KOH(PUTYpPaTOpPHI,
BBHITIOJIHSAIONIME T€ € (YHKIWH, HO pealiM30BaHHbIE Ha OCHOBE JPYTWX TexHoJorusx. Hampumep,
TaKOBbIMHU SIBJISTIOTCS Web-konduryparops: WebCfg u WebCfgD.
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Bce neiictBus B nanbHeieM Mbl OyJeM paccMaTpuBarh TOJIbKO B KoHpurypatope QTCfg, xots Bce ux
MO’KHO OyZI€T BBIIIOJHUTD U B IPYTUX KOH(pUTYypaTOpax.

Crpyktypy wuHTepdelica OKHa KOH(pUTypaTopa MOXKHO JI€TaIbHO pAacCMOTPETh IO CCBHUIKE
http://wiki.oscada.org/Doc/QTCfg. JIns Hac »xe ceiiuac 0Oojee BakHO PAaCCMOTPETh BCE JOCTYIHBIE
uatepdericel  OpenSCADA, mo3ToMy HaxMEM TPEINOCICIHIO, C BEpXy, HWKOHKY Ha ITaHEIH
UHCTpyMeHTOB. [locie HakaTHsi Ha 3Ty MKOHKY OTKPOETCS OKHO pa3pabOTKH MOJIb30BaTENbCKOTO
unTepdetica (puc.3.3).

2 Wision-pazpafoTka
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Puc. 3.3. Okno pazpabomxu nonv3osamensckoz2o unmepgetica.
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Hanee moxem 3amyctuth npoekt "AGLKS" na ucnonnenue. [ljigs 3TOro BbIOMpaeM €ro B MepevHE
MPOEKTOB W 3allyckaeM MyTEM HaKaTHUs Ha TEPBYIO ClieBa MKOHKY Ha MAaHETM WHCTPYMEHTOB WIH B
KOHTEKCTHOM MEHIO. B pe3ynbTare moiayduM OKHO TOJIb30BaTEIbCKOTO UHTEpdeiica (puc.3.4).

dain  Hapywedwe Bug  Nomows

ObwecmaHUUOHKa

RERETED]

a3 Ha MMuHcK

A | Pyu.

PC KPAL

() Wrpatb gema
= v 3 v| @ |Hercuns

root

A4

Puc. 3.4. Oxno nonvzosamenvckozo unmepgetica npoekma "AGLKS".

[TocTtpoenne W WCHOJHEHHE TIOMB30BATEIbCKUX HWHTEPQEHCOB ocymecTBisercs momayneMm "Vision"
noacucremsl "llonb3oBarenbckue uHTepdeiics". Kpome 3Toro mMomynst MoOryr ObITh JOCTYHHBI HHBIE
Moynu Busyannsanuu. Hampumep, OpenSCADA mpenocrasnser Momynb WebVision, KOTOpBIA MO3BOJSET
UCIIOJIHATh TPOEKTHI, paHee pa3paboTaHHble B uHTepdeiice momyns "Vision", mocpeactBom Web-
TEXHOJIOTHA U cTaHmapTHoro Web-Opaysepa. Bce neiicTBus B manbpHEimeM Mbl OyJaeM paccMaTpuBaTh
TOJIBKO B MHTEpdeiice momyns "Vision".

Takum o6pazoMm Mbl 3amycTim AemoHcTpaiio OpenSCADA u mo3HaKOMUJIHCH C OCHOBHBIM HabOpOM
WHCTPYMCHTOB. B mampHeimeM Oyaem HX HCIoib3oBath s KoHpurypamuun OpenSCADA, co3mpanus
3ama4 cOopa JaHHBIX, OOBS3KM COOpPAaHHBIX JAHHBIX, C LIEJbI0 MX 00pabOTKM M BbIAAUM BO3ACHCTBHIA, a
TaKXke I CO3JaHMs TOJBh30BATENbCKOTO HMHTep(delica BU3yall3allMd TOJyYEHHBIX MAHHBIX M BBIJAYU
YIPABJISIOLIUX BO3ACHCTBUI.

3akpoem okHO ucnoiHenus npoekra "AGLKS" u okHO pa3paboTKu MOJIb30BAaTEIHCKOTO MHTEpdeiica
JUTSL IOJITOTOBKY K U3YYSHHIO CIIETYIOIIUX Pa3/IeioB.

Becob mpouecc kondpurypanuu SCADA-cucTeMbl 715 BBIMONTHEHUS (DYHKIUN BEPXHErO YPOBHS MOKHO
YCIIOBHO pa3/IeINTh Ha JIBa JTara:
« Koudurypamnus uCTOYHMKOB AaHHBIX U co3faHue Oaszbl AanHbiX (BJ[) mapamerpoB sTHX
HNCTOYHHUKOB.
« ®opmupoBaHHe BU3yaIbHOTO TpenacTaBieHus naHHbIX TII myrém co3manmst wuHTEpdeiica
oriepaTopa B BHJIe MHEMOCXEM, TPy TpaduKoB, TPYII KOHTYPOB, TOKYMEHTOB H T.].
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4. Pa60oTa ¢ HICTOYHUKAMH JAHHBIX

OcHoBHolt ynximen mo6oit SCADA-cucTemsl sBisieTcs padoTa ¢ UCTOYHUKAMHU JaHHBIX, & UMEHHO
omnpoc mporpamMmmupyembix Jorudeckux koHTposuiepoB (ITJIK) m mpocteix moaynerr YCO. [eranpHee
O3HAKOMHUTBCS C 3THM BONPOCOM MOXHO B gokymeHTe "COop manHbix B OpenSCADA" mo ccbuike:
http://wiki.oscada.org/Doc/DAQ .

[Topnepxka TOro MM MHOTO MCTOYHHMKA JAHHBIX 3aBUCUT OT mporokona wiud API, mo koropomy
UCTOYHUK CBOM JaHHBIC NPEAOCTABISAET, W Hammuus Uit mpotokona/APl momyns moncucremst "COop
nanHbix" B OpenSCADA. O6muit nepeyenb Moaynel nojacuctemsl "COop naHHBIX" U TOKYMEHTAIUIO IO
HUM MOKHO TOJIYYUTSH 10 ccblike http://wiki.oscada.org/Doc#h79-4 B cOOTBETCTBYIOIIEM pa3fele.

[TomryueHHbIe W3 WCTOYHUKOB JaHHBIE B TIOCJICICTBUU apXHUBHPYIOTCS, OO0padaThIBAIOTCS U
HCIIOJIB3YIOTCS JUIsl BU3YAIbHOTO IipeicTaBiieHus onepatopy TII.

4.1. Onpoc nannbix annapara TII

B kauectBe mnpumepa paccMOTpPUM U CO3AaJUM ONPOC JAHHBIX JUIS ammapata BO3QYLIHOIO
xonoaunbHuKa. JleMoHnctpaunonHas b/l coxmepxutr monens peanbHoro BpeMenu TII xommpeccopHoi
CTaHIIMMU U3 IIECTH KOMIIPECCOPOB. JlaHHbBIE /IS IBYX anmapaToB BO3AYIIHBIX XoJoauiabHUKOB "ATI101 1"
u "AT101 2" xomnpeccopnoii ctanuuu "KM101" noctynusl no npotokosry ModBus/TCP na nopty 10502.

Msi1 co3nanuM KoHTpoJuiep ompoca 1o npotokosry ModBUS/TCP u monydyuMm 3TH TaHHBIE, TEM CaMbIM
(dakTUYeCKH peain30BaB 3aJady OIMpOca PEANbHBIX JAaHHBIX, MOCKOJBKY OT HACTOSIIETO BHEIIHETO
YCTPOMCTBA HalIa KOHPUTypalus OyAeT OTIUYATHCS aJIPECOM 3TOTO YCTPOMCTBA W aJpecaMH PETUCTPOB
ModBUS.

s ompoca nansbix mo mnpotokosry ModBUS/TCP B OpenSCADA mnpucyrcrByer Moayis "ModBUS"
noscuctemsl "COop nanubix". [y 1o0aBiIeHsI HOBOTO KOHTPOJLIEpa OTKPOEM B KOH(PUTypaTOpe CTPaHUILY
monynsa "ModBUS" ("Hemo crannusa"->"Coop nanabIX"->"Moayns"->"ModBUS") u B KOHTEKCTHOM
MmeHio nyHkTa "ModBUS" naxxmém "Jlob6aButs" (puc.4.1.1).
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Puc. 4.1.1. Jlobasnenue xkonmponnepa 8 mooyie "ModBUS" noocucmemwvr "Coop dannwvix".

B pesynbrare mosiBuTcs OokHO amainora (puc.4.1.2) ¢ mpemiokeHHeM BBECTH WACHTU(PHUKATOP M UMS
HOBOTO KOHTposuiepa. Mnentudukaropsr moodbrx 00bekToB B OpenSCADA orpanndensl pazmepoM B 20
CHUMBOJIOB U UX PEKOMEHJyeTCsl BBOJUTH CUMBOJIAMHU aHTJMickoro andasura u mudpamu. Kpome srtoro,
HAYMHATH MIEHTH()HUKATOP JKENATENHFHO C OYKBBI. DTO CBSI3aHO C TE€M, YTO WACHTH(PHUKATOP B MOCIECICTBUH
MOJKET HCIIONIb30BaThcs B ckpuntax. Mmena oObexkTtoB OpenSCADA orpanuueHsl pasmepom B 50
CHMBOJIOB M MOTYT BBOJUTHCS JIIOOBIMH CHUMBOJIaMH. MIMeHa OOBIYHO MCHOJB3YIOTCS JJISI OTOOpasKeHUS.
Eciu mone WMeHHM OCTaBUTh MYCTHIM, TO BMECTO HEro Ui OTOOpaxxeHHs OyleT HCHOIb30BaThCs
unentuduxarop. Beeaém naentuduxarop "KM101" u ums "KM 101".
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Puc. 4.1.2. Jluanoe ona ykazanus udenmuguxamopa u umeHnu Ho8020 00vekma.

[Tocne moaTBEPKICHUS Y HAC TIOSBUTCS 0OBEKT HOBOTO KOHTpoJUIepa. Beibepem ero B koHpHTypaTOope U
MO3HAKOMHMCSI ¢ HacTpoiikamu (puc.4.1.3).

~4 13 OpenSCADA QTCfg: lemo craHumMa
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Puc. 4.1.3. I'nagnas eéxnaoka nacmpotiku o6vekma konmpoanepa mooyisi ModBUS.

Hactpoiiku 00bekTa KOHTpoJUIepa, Kak MPaBiIo, CIeNU(DUYHBI ATl Pa3HBIX TUIIOB UCTOYHHKOB JaHHBIX
Y TIPOTOKOJIOB. JleTambHO 03HAKOMUTKCS C HACTpOWKaMu 00bekTa KoHTposuiepa moayist "ModBUS" moxHO
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no ccouike http://wiki.oscada.org/Doc/ModBus?v=16m6#h592-14. MsI 5xe paccMOTpUM OOII1Ee HACTPOUKHU
00BEKTa KOHTPOJUIEPA U KIIIOUEBbIe HACTpOIKH a7t moayis "ModBUS".

C momompio cTpaHuilbl 00beKkTa KoHTposuiepa B pazzaene "CocTtossHHME" MOXKHO B TEPBYIO OYepe.b
OIICHUTh TEKYIIEe COCTOSHHE OOBEKTa KOHTPOJUIepa U peajbHOE COCTOSIHHE CBS3H C (PU3NYECKUM
KOHTPOJIJIEPOM, a TAaK)Ke OMEPaTUBHO €ro MEHsTh. Tak, mose "Craryc" cOaepKUT KO/ OIIMOKH U TEKCTOBOE
OTMCaHNE TEKYIIETO0 COCTOSIHUS CBSI3U C KOHTPOJUIEPOM, B HaIlleM cllydyae 00bEKT KOHTPOJUIEpPa BHIKIIOUEH.
Mpbl ero MoOXeM BKIIOYUTh M 3alyCTUTh, YCTAHOBUB (PIIaXKKH HANPOTHB COOTBETCTBYIOIIUX IOJICH.
BxutoueHHBI 00BEKT KOHTpOJIEpa MHULUATH3UPYET OOBEKTHI MapaMeTpOB, 3aIyIIEHHBIM K€ 3alycKaeT
3a/laqy OImpoca M MPeNoCTaBIsIeT BO3MOXKHOCTh TepelaBaTh JaHHbIE B KOHTPOJUIEP uepe3 aTpuOyThI
napametpoB. [lone B/l ykaswsiBaeT Ha TO, B Kakou BJl xpanurtcs xoHdurypamus ngaHHoro oonekra. Hac
YCTPOUT XpaHEeHHE B riIaBHOM b/, T.e. ocTaBUM 10 YMOIYAHHIO.

B paznene "Kondurypamus" HemocpeaCTBEHHO COIEPKUTCS KOHPUTYpaIns 00beKTa KOHTPOJIIEpa:
« "Unentudukarop" n "Umsa" comepikar Ha3BaHUS, KOTOPHIC MbI BBOJWJIM IPU CO3/IaHUHU OOBEKTA.
Wmst MBI MOXKEM MOMEHSTH IMPSIMO 37eChb, @ BOT MACHTU(UKATOP HEBO3MOXKHO H3MEHSTH IPSMO,
oJIHaKO 00beKT MOxHO BbIpe3ath (Ctrl+X) u 3arem BctaButh (Ctrl+V), TeM cambIM nepernMeHOBaB
ero.
« "Onucanue" MOXKET COJepXKaTh pPa3BEPHYTYIO XapaKTEPUCTHKY M Ha3HA4YeHHE OOBEKTa
KOHTpoJuiepa. B Hamem ciydyae 3HaueHHE 3TOTO MOJIsl HE MPUHIUITHAIBHO.
- "Brmouars" u "3amyckarh" yKa3plBalOT Ha TO, B KAaKO€ COCTOSHHE NEpPEBOJIUTH OOBEKT
KoHTposuiepa npu 3amycke OpenSCADA. YcranoBuM 06a mosis.

- "Tabnuuma mnapamerpoB" - conxepkuT ums Tabmuuel BJ[, B KoTopoil OyneTr XpaHHUTBCS
KOH(pUrypaunus napaMmeTpoB JaHHOI0 KOHTposuiepa. OCTaBUM 110 yMOIYaHHUIO.
+ "[InanupoBanue ompoca" - COAEPKUT KOHGUTYpalMIO IUIAHUPOBIIMKA JAJS 3alycKa 3ajadu

orpoca. [lomyuuts onmucanue ¢dopmara KOHPHUTypamuyd TAaHHOTO TOJII MOXKHO W3 BCIUIBIBAIOIIEH
nojackasku. OnuHouHas nudpa yka3bplBaeT Ha NEPUOJAUYHOCTD 3amycka B ceKyHIax. OCTaBUM OAHY
CEKYHLy.

- "VYpoBeHp mpuopuTeTa 3a7aud cOopa AaHHBIX" - yKa3bIBa€T HACKOJBKO MPUOPUTETHA JTaHHAS
3agaya (oT -1 10 99). [IpuopuTeThl BBIIIE HYJISI IMEIOT CMBICI TOJbKO Ipu 3amycke OpenSCADA ot
MIPUBWIETHPOBAHHOTO MosIb30BaTessl. OcTaBUM 3TO MoJie 6€3 U3MEHEHUI.

« "ModBUS mportokon" - yka3siBaeT Ha BapuaHT nporokosa ModBUS. Hac untepecyer BapuaHt
"TCP/IP", mO3TOMY OCTaBUM KaK €CTb.

- "Anpec TpaHcmopra" - yKa3plBa€T Ha MCXOISIIMI TpaHCIOPT NoAcUcTeMbl 'TpaHcmopThl",
KOTOPBII MCIIONB3YeTCs Ul COETUHEHUsI ¢ KOHTposuiepoM. B ciyyae ¢ Bapuantom "TCP/IP" Ham
Hy’KeH TpaHcropT B Mmoxayne "Sockets". Ha co3manum wucxopnsmero tpancnopta B "Sockets"
JIeTabHEE OCTAHOBUMCS HHKE.

« "V3en HazHadyeHus" - ykaszpiBaeT y3en ModBUS. B Hamewm ciydae 310 10mKHO OBITE 1",

« "OObenuHATH (parMeHThl AaHHBIX" - BKIIOYACT OOBEAMHEHHE HE CMEXHBIX (parMeHTOB
perucTpoB B oauH Oj0K 3ampoca, 10 100 perucTpoB, BMECTO T'€HEpalMUU OTIEIBHBIX 3aIpPOCOB.
[To3BossieT yMEHBIINTH O0IIIee BpeMsl ONpoca. Y CTAHOBUM ATY OIILIHUIO.

- "Bpems oxxujaHus COEIUHEHMs" - yKa3blBacT, B TEUEHHE KAKOI'O BPEMEHHU 0)KMJAThb OTBETA OT
KOHTpOJUIEpa M IO HCTEYCHHIO KOTOPOro coodbmarh 00 ommOke cBs3u. Homb ykaspiBaeT Ha
HCIONIb30BaHNE BpeMeHHU TpaHcnoprta. OctaBuM 0e3 U3MEHEHUH.

- "Bpemsa BoccrtaHoBiieHHs" - YKa3blBaeT Ha BpeMs B CEKYyHJIax, 4Yepe3 KOTOpoe B Ciyyae
OTCYTCTBHUS CBSI3H IIOBTOPSITh NOMBITKY BOCCTAHOBUTH COCAMHEHUE.

COXpaHI/IM Halllu U3BMCHCHHSA B BI[, Ha’XXaB BTOPYIO CJICBA UKOHKY Ha MAHCIIA UHCTPYMCHTOB.
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Teneppb TakuM ke 00pa3oM, Kak ¥ 0OBEKT KOHTpPOJUIEpPA, CO3MAJUM HCXOMSIINA TPAHCIIOPT B MOJYJIE
"Sockets" ("lemo cranmus"->"TpancnopTsl"->"CokeThl") MOCPEICTBOM KOHTEKCTHOTO MeHIO (puc.4.1.4).
N nazoBéM TpaHcmopt Tak ke, kKak koHTposuiep: "KM101" u ums "KM 101". OGpatute BHUMaHUE, 4TO B

noje "Tun snementa" nuanora BBoAa uaeHTH(UKaTopa 1 UMeHHU (puc.4.1.2) Hyx HO BbIOpaTh "BbIX0qHOMN
TpaHcmopt".

COpenSCADA QTCfg: demo cTaHuua
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Puc. 4.1.4. Jlobasnenue ucxooaweeco mparncnopma 6 mooyne "Sockets" noocucmemwor "Tpancnopmot”.
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Crpanunia KoHGUTrypaluH TIOJYYEHHOTO HCXOMSIIEro TpaHCIopTa npuBeneHa Ha puc.4.1.5. Ota
CTpaHULA TAKXKE COAEPKUT pa3Jiell COCTOSHUS U OnepaTUBHOrO ynpasiieHus. B nose "Cratyc" cogepxurcs
TEKCTOBOE OIMCAaHUE TEKYIIEro COCTOSHMA TpPAHCIOpPTa. MBI €ro MOXEM 3allyCTUTh Ha WCIIOJIHEHUE,
YCTAaHOBUB (MIaXKOK HANpPOTHB COOTBETCTBYIOLIETO MOJiA. BrImonHAommiics 00BEKT TpaHCHOpTa
WHULANAPYET COEIMHEHHE C BHemHUM Yy3inoMm. Ilome bBbJI ykaseiBaer Ha TO, B KakoW bJ[ xpanurtcs
KOoH(Urypauus gaHHoro oowsekra. Hac ycrpout xpanenue B rnaBHoi bJ1.

OpenSCADA QTCfg: Demo cTaHuna
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Puc. 4.1.5. Cmpanuya xonguzypayuu ucxoosaujeeo mpancnopma mooyns "Sockets" noocucmemoi

"Tpancnopmor”.

B paznene "Kongurypamus" HenmocpeacTBEHHO COAEPKUTCA KOHPUrypanus 00beKTa TpaHCIopTa:
« "Unentudukarop" u "Nms" comepxkar Ha3BaHMsI, KOTOPHIC MBI BBOJIMJIH IPH CO3/IaHUU 00BEKTA.
+ "OmnucaHue" MOXET co/iepKaTh pa3BEPHYTYIO XapaKTEPUCTUKY U Ha3HAUYEHHE OOBEKTA.
« "Apmpec" yka3bIBaeT THII, aJIpEC U PEKUM COCTUHEHUS C YAaIEHHOU cTaHiMed. O3HAKOMUTHCS C
¢dbopMaToM 3amUCH MOKHO M3 BCIUIBIBAIOIIEH IOJACKAa3KU. YCTAaHOBHM 3TO IIOJie B 3HAUCHUE

"TCP:localhost:10502".

« "3amyckaTh" yKa3blBaeT Ha TO, B KaKOE€ COCTOSHHUE II€PEBOJUTh OOBEKT TpH 3aIycKa

OpenSCADA. YcranoBuM noJsi.

+ "BpemeHnHble MHTEpBaIbl" YKa3bIBAIOT MPOJOJDKUTEILHOCTh OXKUIAHUS OTBETa OT YHAJIEHHOU
ctanuud. O3HAKOMUTHCA € (POpMaTOM 3allMCH MOKHO M3 BCIUIBIBAIOIIEH MOJCKa3Ku. OcTaBuUM

3HAYCHHUC HCU3MCHHBIM.

CoxpaHuM 00BEKT TpaHCTIOPTa U BEpHEMCS K KOHPUTYpaIlmOHHOMY TouTi0 "Apec TpancnopTa' o0bekTa
KOHTpoJuiepa, rne BbeiOepeM azapec "Sockets. KM101". Ha sTtom HacTpoiika o0beKkTa KOHTpOJIIEpa
3akoH4eHa. CreqyronuM 3TaloM SBJSIETCS KOHQUrypanus M BbIOOp TEX JaHHBIX, KOTOpPbIE HY’KHO
onpamuBaTh M3 KOHTpoJjiepa. DTa HAcTpoiika MpOM3BOAMTCS NyTéM co3aaHusi obbekra 'Ilapamerp"
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koHTposiepa. O6bekT "[lapamerp" mo3BoJsSeT onucaTh NEpeYeHb AAHHBIX, MONYYAeMBIX y KOHTpOJEpa U
nepenaTth ux B okpyxeHne OpenSCADA.

Jns moGaBieHUs: HOBOTO O0OBEKTa MapameTpa OTKPOeM B KOH(PUTYpaTOpe CTpaHUIy HAIIEro OOBEKTa
KOHTpOJJIepa W B KOHTEKCTHOM MeHio myHkTa "KM101" naxmém "JloGaBute". OO0BEeKT mnapamerpa
HazoBéM: "ATI01 1" mwumsa "AT 101_1".

Crpanuna KoH(Urypauu MnojiydeHHOro napamerpa npuBejieHa Ha puc.4.1.6. Ota cTpaHuLa COAECPKUT
paszeNn COCTOSHUSL W OINEpaTUBHOTO yrpamieHus. B mone "Tum" comepuTcs HISHTHPUKATOP THIIA
nmapamMeTpa, B HameM ciydae Bo3MoxkeH Tosbko Tun "Cranmaptaeiid" (std). Ilapamerp MBI MoOXeMm
BKJIIOYHTH, YCTAHOBUB (DJIa’KOK HAIIPOTHB COOTBETCTBYIOLIETO IMOJIs. BKIIIOUEHHBIHN mapaMeTp y4acTBYeT B
nporecce 0OMeHa ¢ KOHTPOJLJIEPOM.

-+ 13 OpenSCADA QTCfg: Aemo cTaHuma
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Puc. 4.1.6. Cmpanuya xongueypayuu napamempa konmpoiiepa "ModBUS".

B paznene "Kounduryparms" HemocpeCTBEHHO CONEPIKUTCS KOHPUTYpaIUs 00bEKTa mapamerpa:
« "Unentuduxarop" u "Ums" copeprkaT Ha3BaHUs, KOTOPHIE MbI BBOJMUJIN TIPH CO3IaHUH OOBEKTA.
+ "Onucanue" MOXET CO/IepKaTh Pa3BEPHYTYIO XapaKTEPUCTUKY U Ha3HAUECHHE OOBEKTA.
« "Bxomrouats" yKka3plBaeT Ha TO, B KAaKO€ COCTOSHHE TIEPEBOJIUTH OOBEKT TMPU 3aIlycKa
OpenSCADA. YcraHnoBum nose.
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+ "llepeyenn aTpuOyTOB" COMEPKUT KOH(PUTYpALHIO aTpUOyTOB MapaMeTPOB B COOTHOUICHUH UX C
peructpamu u 6uramu ModBUS. O3HakoMUTBECS ¢ opMaTOM 3allUCH MOXHO W3 BCILIBIBAIOIIEH

IIOACKA3KU. Ycranosum COACPIKUMOC 3TOT'O TEKCTOBOI'O ITOJIA B:
R:100:xr:Ti:T BXOZ&
R:101:r:To:T BEXOX
R:102:rw:Cw:IlpomusBOI.

Takum sxe oOpa3om cozmamuMm Bropoi mapametp: "ATI01 2" ¢ mmenem "AT 101 2". IlepedeHn

aTpuOyTOB JJIs1 HETO YCTAaHOBUM B!
R:103:r:Ti:T BxOX
R:104:r:To:T BHEXOI
R:105:rw:Cw:IlpousBozn.

CoxpanuMm oba oObekTa nmapamerpa. Ternepb Mbl MOXKEM BKJIIOUUTh M 3allyCTUTh HAIl KOHTPOJUJIEP AJS
uHUIMAu obMeHa. [l »Toro BepHEMCS Ha CTpaHMIly Hallero oOBEKTa KOHTpoJIepa M B pasjese
"Cocrosinue" ycraHoBuM (uiaxkok "3amymier". Ecim MBI HUYEro HE MPOMYCTHUIM, TO OOMEH YCTEIIHO
3amyctutcs U B noje "Craryc" Mbl MOIy4uM NOA0OHOE Mpe/icTaBlIeHHOMY Ha puc.4.1.7.

~+ 13 OpenSCADA QTCfg: Jemo craHuma
Qain  Pepaktwpoeadue  Bwug  [omows  QTStarter
83000 L2800 D@

|MMH [+] o
- UlVisionyarbrl Honmpannep. Km 101
- testHTTP
- TeeT ModBus m
- testOPC n
L KM 104 ~ CocToAHWE Sl

-l TpaHCcnopTHEIE NPOTO Cratye. 0:3amyueH. BeizoBbI ¢ nepuogom: 1c. JarpadeHo BpemeHM: 7.498mc.

1@

-~ MOHUTOPWHE MaLLA

- GMMP KNWeHT
- GOop paHHbIX Sien
- 3BYKOBAA KapTa

- #§ CBop daHHbix
- BUGnUomexa wadnoy
| ApXMERI

=

E- g4 CrneunankHele
[

A Mone3oeaTenbckue HE

- g YNpaBNeHne Mogynak—

s an

J CHop AaHHkIX Mpouyntano 1530(0) peructpoe, 0(0) ouroe. 3anucaHo 0 perucTpor, 0 OUTOE.
Bl Modyne: OwmbdoK coegMHeHMA 0, zanpoca 0.
B} YeTpoilcTea ACKY BrrioueH: [+
E}F Mogyns BFM
[} BNOYHEIA BEIMMCTI 3anywen: (V|
B} N3 MCTOUHWEOE s
E- DCON KnMeHT Bl koHTpOnnepa: [ . |v]
El- Diamond nnatel cf T —
Eh OBopynoeaHue ICE } urypaL
[} BIMMEMWTENG Ha | D" km101
jj ﬂ%:j“gacs“““ Yypoge VimA: | KM 101
¢ Bl testRTU OnucaHue:
[} testTCP
[=h KM 101
b AT 1011
----- AT101_2
OPC UA

BrniouaTe: [

Janyckatks: [+

TafinKua napameTpoe: [ ModBusPrm_kKM101

TafinKua Nord4eckux NapameTpoe: [ ModBusPrmL_kKM101

MnaHWpoBaHKe onpoca: [ 1

YpOBE&HE NPUOPWTETA 33034M cBopa JaHHBIK _
Maodbus npoTokon: | TCRAP ﬂ

Aapec TpaHcnopTa: | Sockets KM101 v

8

[ froman] 4

Puc. 4.1.7. Cmpanuya ob6vexma KoHmpoiiepa npu yCneuHom oomMeHe ¢ u3udecKkum KOHmpoJiepoMm.
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B caydae ycnemHoro obmeHa ¢ (pU3MYECKMM KOHTPOJIJIEPOM MbI IOJTYYHMM OINMCAaHHBIE JAaHHBIE
koHTpoyiepa B uHppactpykrype OpenSCADA. YBumeTh 3TH JaHHBIE MOXXHO Ha BKiagke "ATpuOyTs"
Hamumx mapameTpoB AT101 1 (puc.4.1.8) u AT101 2. TlockonbKy Oompoc MPOU3BOIUTCS PETYISPHO U C
HNEPUOJUYHOCTBIO B CEKYHIy, TO Mbl MOXEM HaOJI0JaTh MX U3MEHEHUe, Haxkumas KHOnky "OOHOBUTH
TEKYIYI0 CTPaHULY" Ha MaHEIU UHCTPYMEHTOB.

g-."* 2 OpenSCADA QTCfg: Hemo cTaHuMa

$aiin  PesakTupoeaHue Bua MNomowe QTStarter

08000 "% 1 &Li20C0 B8
= 5

E& OeMo cTaHUMA

MapameTp: AT 101_1

“3a EBEazkl AaHHBIX
I':ﬂf) EezonacHocTe
- _f TpaHcnopTel 10 AT101 1
- g TpaHCnNopTHEIE NpoTo
- HTTP-peanwnzayma Mma: (AT 101_1
- CobcTEe@HHEIN NpoToK e T

B} Monezoeatencceunii np
EH ModBUS

i test

..... gate —
F- opC UA

=] J CHop AaHHEIX

El- Mogyne:

-- LWnws McToHHWKoE
EH MadBUS

. E testTCP T Eeixon! 16728
E testRTU
= kM 101 Mpowkzeon, ! 200

AT 101_1
i e AT 1012
DCON knveHT E

SHMP knneH
. <>

MNapametp | ATpUBYTE | ApxWBauLWA |

e

COwubkat g

Texoa: zpgqz

Ak

B roman

Puc. 4.1.8. Cmpanuya onucannvix ampubymos napamempa AT101 1.

Ha sTom xoH(urypamus coopa TaHHBIX CUATACTCS 3aKOHUEHHOM.

4.2. OopabdoTka mosrydeHHbIX 1aHHbIX TII

YacTo BcTpeuaeTcsl CUTyalusl, KOrjaa HCXOAHbIC TaHHbIE, TIOJyYCHHbBIE U3 UICTOYHUKA JTAHHBIX, SBJISIOTCS
"CBIpBIMH", T.€. HETOTOBBIMH HJIM HEYTOOHBIMH IJii BH3yaJdbHOTO TPEJCTABICHHUS, TO3TOMY HEOOXOAUMO
BBITIOJIHATH 3Ty MOATOTOBKY. B Hamem npumepe Mbl MOJYYWINA JaHHBIE, KOTOPHIE MOCTYMAIOT B KOAE OT
mIKajgbl BHYTPU KOHTposuiepa. Hama 3agadya - BBINOJHUTH BBIYUCIICHHE pEAJbHBIX 3HAUYCHUU U3
MOJYYeHHBIX AaHHBIX. OO0pabotky maHHBIX B OpenSCADA MOXHO nenarh, KaKk HENOCPEICTBEHHO IPH
BU3yanu3aluu, Tak U B nojacucreme "COop manHbix". OgHAKo, CMENIMBaHHE IMPOLECCa BU3yalU3allud U
00pabOTKM MCXOJHBIX JAHHBIX BHOCHUT ITyTaHHUILy B KOH(MUTYpAIUIO, a TAKXKE JEJIAeT MOJyYSHHbIE 00pa3bl
BU3yaJIM3allid MaJI0 TPUTOJHBIMU JIJII TOBTOPHOTO HCHOJb30BaHUA. [lo 3TOW TpWYMHE BBITIOJHUM
MOJIFOTOBKY JIaHHBIX B Tojicucteme "COop JaHHBIX".

Boruncnenus B nojacucteme "CO0p JaHHBIX" BBIMOJHAIOTCS MOCPEACTBOM MOJYJIS JIOTUYECKOTO YPOBHS
"LogicLev" u mabnoHoB mnapamerpoB mnoacucteMmbl "COop naHHbIX". JleTanbHee O3HAKOMUTBCS C
KoHuernuei "Jloruaeckoro ypoBHs" MOXHO 10 ccbuike http://wiki.oscada.org/Doc/DAQ#h831-9 .

JJiss BBITIOJTHEHHST BBIYUCICHUA B MOJYyJIE JIOTUYECKOTO YPOBHSI HYKHO IPEIBAPUTEILHO CO3/aTh
mrabaoH mapamerpa noacucteMsl "Coop maHHBIX". {1 3TOTO OTKpPOEM CTpaHUIly OMOIMOTEKH IIa0IOHOB
"bazoBbie mabmonsr" ("Hemo cranmusa"->"COop maHHBIX"->"bubmmorexka mabioHoB"->"ba3oBwie
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mabJoHBI") W TMOCPECTBOM KOHTEKCTHOIO MEHIO co3maauM oOwbekT mabnoHa "airCooler" ¢ umeHem
"Bo3aymHelii XxonoawibHUK". CTpaHua KOHGUrypauyu NoJy4eHHOro o0bekTa n3oopaxena Ha puc.4.2.1.
Ota CTpaHMIa COAEPKUT Pa3liesl COCTOSHHS M ONEPATUBHOIO yMpaBieHus. Mbl MOXeM caenarh MmadiIoH
JIOCTYIIHBIM, YCTAHOBUB (DJIaXKOK HANpPOTHUB COOTBETCTBYMOLIEro mois. JlocTymHble MIa0JIOHBI MOTYT
MOJKITIOYAThCST K MapaMeTpaMm cOopa MaHHBIX, a MapaMeTphl OyIyT BBIMOJIHITH BBIYHCICHUS 1O 3TOMY
mabsiony. B none "Mcnonb30BaHo" yka3bIBaeTCs YUCIO OOBEKTOB, KOTOPbIE HUCMOJIB3YIOT JAHHBINA Ma0JI0H
JUIs BEIYUCIIeHHs oOpa3a napametpa. B pasznene "Kondurypauus" comepxaThCst TOIBKO YK€ 3HAKOMBIC HaM
oJIsI KOH(UTYpaIiu.

.-- 2 OpenSCADA QTCfg: Jemo cTaHumna

®ain  PeaakTvposaHuwe Bua MNomowe QTStarter

88000 == k200 29
o 8

Llabrnion napameTpa: Bo3aylUHbIA

E} Yerpoiicrea ACKY
H CBop A3HHEIX CMCTEME XOnogArnbHIAK
- oPC LA
[} 3eykosan kapTa Wabnen | 10 |
Eh Noruueckuii ypoeeHe
-- BeHMMonMTENE Ha java noac — CoCToOAHKME
-- Chop gaHHe® Siemens
- Diarinnd nnaTel cbopa aar Aecrynen: D
[l EuBavorara wabnonos: McnonezoBEaHo! g
El- Bazoerie wabnoH —KoHdurypauma

~ PyqHoR esog (YHud)
~ CWMH, AMCKPETHAaRA

Id! zirCooler

~ CWMH. @aHanar, na rpak Mma: | BozaywHEIR ¥ onoguneHUKE
- AHaner, curd, [(Yaud)
- Bnok auckp, (Yaudg)

= TAL MMAYAECHEIA CArH
~ PacxogoMepHeId y3en

- Bnok gMcKkp, NapameTE
- BHaner, ckurd, [(Yaud, —
= AL ewrd, (¥Hud, coct
| Apxuew

G CneynaneHee

[« (D]
[

OnvcaHwWe!

KD

e

B rarman

Puc. 4.2.1. Cmpanuya xongueypayuu oo6vexma wadbiona.

OcHoBHast koHUTyparus U GopMupoBaHUEe MaboHa MapaMeTpa cOOpa JaHHBIX OCYIIECTBIISIETCS BO
Bkiagke "lIO" (puc.4.2.2) mabnona. /letanbHoe omucaHue mnpoiecca GOpMUPOBaHUS IIa0JIOHA MOXKHO

MOJYYHTH 1O ccbuike: http://wiki.oscada.org/Doc/OpisanieProgrammy#h827-6 .

CoznmaguMm B maodsone asa corictBa s BxonoB ("TiCod", "ToCod"), aBa ans Beixomos ("Ti","To") u
onuH npo3paynbiii ("Cw"). CsoiictBam "TiCod", "ToCod" u "Cw" ycranoBum ¢uar "Kondurypamus" B
"CBs3p", 9TO TIO3BOJIUT K HAM TOJBS3BIBaTH ChIpoit ncTOUHMK. [lapamerpam "Ti" u "To" ycranoBum ¢uiar
"Atpubyt" B "Tonbko utenue", a "Cw" B "llonublii goctyn" ans gopmupoBaHus TpEX aTpuOYTOB: /B
TOJILKO HA YTEHHE W OHMH Ha MOJIHBIN JOCTYI Y pe3yJbTHPYIOMIETO IMapaMeTpa coopa JaHHBIX.

S3pIk porpammsl yctanoBuM B "JavalikeCalc.JavaScript", a mporpamMmy B:
Ti=150*TiCod/65536;
To=100*ToCod/65536;
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-+ 10 OpenSCADA QTCfg: lemo craHuma — O X
@ain  PepakTpoBadwe  Bupg  Comowks  QTStarter

ABO0CO0AX 1200 OO

Kma [;] =
T Tlormasckuti ypossHe LWabnox napamempa: Bo30yuwHbIil X000UNbHUK
MELLLE 10
-
10: ]
Id mA Tan Pexaam ATpWEyT DHCpMIYpaLUM| 3HadyeHue ||
1|TiCod |Tikog Liensii Bxog |He atpubyr CBA3b MapameTp|Ti
gﬂﬂgiﬂ:’;mw"“ b 2|ToCod |To kog Llensii Bxog |He atpubyr CBA3L MapameTp|To
COop gaHHelx Siemens 3|Cw Mpowaeog. Llenkii Bxog | MonHelit goctyn | CEA3L Mapametp|Cw ||
m%nwkco;z;: Kp:F:iTHamxcucmMu 4| Ti Ti BewecTeaHHbld | Bxop  |TonbkouTeHWe | KoHcTaHTa
- Bubnuomeka WatnoHos: 5|To To BewecTeeHHbIR |Bxog | TonbkouTeHwe | KoHETaHTa
; EZaoahle WaAnoHsl 6|f_frg Yactora ofcuéta gyHKuMn (MW | BewecTeeHHeIW |Bxog | He atpudyt KoHcTawta | 1000
-+ AHANOT. CHrH. (YHud) F 7|1 start |@nar zanycka dyHKLMN Toryeckuni Bxog |He atpuiyr KoHcTawta |0
-
- AHanor. cur. (YHug, cocto -
.. CUMH. QMCKpETHaRA 8|T_stop |@nar ocTaHoEa PyHKLMK Norueckui Bxog |He atpubyr KoHcTawta |0
-~ BNOK QUEkp. NapaMeTpoe . ; ;
- BNOK mnekp. (YHId) A3bIK NporpamMMbI: [Ja\raL|keCaIc.Ja\raScr|pt |v]
- Pacxo40MepHIi y3en - MporpamMma:
- PydHoM BEOA, (YHUd) : p— :
- T eurH. (YHWd, cocTOAHY ?—_11"-_!.'_.:;10((::(12.
- T IMAYMIBEHBIA CurH. (Y o=lltoto
-~ CUTH. @aHanor. No rpaHuLam
- BO3AYWHLIA XONOOUNLHUE
B[] ApxuBbl B
H- () CneuWansHele s
!l Monb30BaTeNLEkME HTEpdEich E
P @ Wmesmmenas sasnomosa
A igil ED] =

[ J

Bl

Puc. 4.2.2. Bknaoka "I0" cmpanuywl xongueypayuu o6vekma wabioua.
[Tony4eHHBII 11a0JIOH COXPAaHUM M YCTaHOBHM (hjIar TOCTYITHOCTH.

Teneps coszmaanM OOBEKTHI KOHTpoOJIepa u mapamerpoB B Moayne "LogicLev" momcucremsr "Coop
nanHbIx". KonTpomnep u ero napamerpsl B moayse "LogicLev" co3aaroTcst HIEHTUYHO paHee CO3JaHHbIM B
monyine "ModBUS" wna crpanune: "Jemo cranmusa"->"Coop mansbx"->"Moayns"->"Jlornueckuit
ypoBeHb". OOBEKT KOHTPOJIIEPA U MTAPAMETPOB HA30BEM UJIEHTUYHO 00BheKkTaM B Mojyie "ModBUS".
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O6bext kouTposuiepa moxyns "LogicLev" (puc.4.2.3) He wumeer crenupUUECKHMX HACTPOCK U
YCTaHOBJICHHBIE TI0 YMOTYAaHUIO MOKHO HE TPOTaTh.

#4132 OpenSCADA QTCig: Demo craHumMAa

©aiin  PepakTwpoeanwe Bug Domows  QTStarer
=
8 B0 M &£ 200 DB
Mma [i]
estTTP Konmponnep: KM 101
i TeeT ModBus
.. testOPC KoHTponnep | [MapameTpel
L KM 101
(- G TpaHCNopTHLIE NPOTOKOME —CocTonAnue
El- +| Chop faHHkIx CTaTyt! 2:BhikmioveH.
B Modyne: .
- YeTpoicTea ACKY Brriouen: [
B Mogyne BFN 3amywex: [ |
- BNoYHEIA BEMWCIIMTENE
- LUN3 METOMHWKOE gaH B koHTponnepa: ["-“ |']
B DCOM KnWeHT
Bl Diamond nnatel cGopa ~ KoHdurypauus
[} OGopyposaHue ICP DA__ ID: KMm101
- BEMWCIIWTENL HA java |
Eh Joryeckmnil yposeHs Mma: [KM 101
%ﬂﬁfnmemanw T
G- ModBUS
G- OPC UA
i MOHWTOPMWHT MALWWH BH: 5
B SNMP knueHT
E CHop AaHHEIX Siemens
G- 3pyK0BaA KapTa BkniouaTs: (V]
R CBop QaHHBIX CKUCT
El- Bubnuomexa watnoHoa: 3anyckate: v
G- 87 :
- B330BLIE WAGHOH.! Tafnwua napameTpoe No wadnoHy: [ LogLevPrm_KM101 ]
B[] Apxuebl TafinWua napaMeTpoR ANA OTPaMEHWA: [LugLevPrmReﬂ_KW 01 ]
B 4 CneunansHele - .. -
- [ Monb3oeatensckne nHTe:E NaHUPOBAHNE BblMUCTEHM: [ ! _ | ]
4| e | [4—|T] YpOoBEHE NPUOPKWTETE 3a0a4M NOMMEHWA daHHeR | 0 |7]
IFferer]

Puc. 4.2.3. I'nasnas sxnadka nacmpoiiku odvekma Koumpoaiepa mooyas LogicLev.
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O6bexT nmapameTpa koHnTposuiepa moayis "LogicLev" (puc.4.2.4) u3 cneunduyeckux HaACTPOEK UMEET
Tonbko "PexxuMm", rae Hy:kHO yctaHoBuTH "[11abmoH", a cripaBa BeIOpaTh aapec CO3AaHHOTO HAMU IIa0JIoHA.

5 10 OpenSCADA QTCfg: Jemo craHuMA - O b4
dain  Pepaktupoeanue  Bug Nomows  QTStarer

8B000AX Ll 200 DD

KMma [_]
estTTE Mapamemp: AT 101_1
TecT ModBus S
. testOPC MapameTp | Atpubytel | Apxweauwa | KoHdwrypaums wafinoHa
P M0
G- (@ TPaHEMOpPTHLIE MPOTOKONE ~CocToAHue
El- +| CHop faHHkIx Tan: etd
El- Modyne: .
[ YeTpoicTea ACKY BrnioueH: [/
& Mogyne BFM .
- BNOYHBIA BBIMUCIMTEM: KoHguIypauna
- LLIMI03 MCTOYHNKOB SaH— ID: AT101_1
Bl DCON KnueHT _
[} Diamond nnatel cBopa ms: [AT1D1_1
G- OfopynoeaHue ICP DA OnucaHne:
[} BRMMCNUTENE Ha java 1
EI Norueckuil ypoeeHs |-

El- 3KCnepUMeHTanNLH

- ModBUS - Benwuate: ||

=]
e
o
=
b

‘. MOHWTOPWHT MAWWH 6K WaGnoH napameTpa: [base.airﬂnuier |v]

~ SMMP KEnueHT

' CHop faHHLIX Siemen .
- 3pyK0BaA KapTa il
r | Lt | 4 |;

e

Puc. 4.2.4. Cmpanuya xongueypayuu napamempa konmpoiniepa "LogicLev".
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Kpome 6a3zoBoii koHUTYpaluy mapaMeTpa HY)>KHO CKOH(UTYpHUPOBATh IMOJIKIIOUECHHBIN Ma0JIoH (puc.
4.2.5). Bknanka koH¢urypanuu m1a0ioHa MOSBISIETCS B pexuMe mapamerpa "Bximoden". Bkmouuts
nmapamMeTp MOXKHO, BKIIOUHMB TIpenBapuTeabHO KoHTposuiep. ®Pmar "I[loka3wsiBaTh TOJBKO aTpuOyTHI"
MO3BOJISIET YCTaHABIUBATh OTHACIBHO Kaxayl cBa3b (puc.4.2.6). Ilockonbky Mbl B 1mabiaoHe
npeycMOTpUTeIbHO onucamu (opmar cBs3eit B Bune "[lapamerp|Ti", To Bce TpH CBSI3U MBI MOXEM
YCTAaHOBUTh MPOCTO YKa3zaB ajpec K mapamerpy B KoHTpoiuiepe "ModBus". Vkaxkem anpeca
"ModBus. KM101.AT101 1" u "ModBus.KM101.AT101 2" B COOTBETCTBYIOIIUX MMapamMeTpax.

HyxHO oTMerutbh, uTO BCe moJisa BBOAa aapecoB o0bekTOoB B OpenSCADA cHaOXeHbl MEXaHU3MOM
HaOopa anpeca. [laHHbBI MeXaHU3M MOApa3yMeBaeT IO3JEMEHTHBI BBIOOp, B Tpolecce KOTOPOro
MIPOUCXOANT ABMKEHUE B T1y0b. Hanpumep, npu Hadope aapeca "ModBus. KM101.AT101 1" BHauane MbI
OyzseM UMeTh BO3MOYKHOCTh BBIOOPA THIIa HCTOYHUKA JaHHBIX, B yMciie KoTopbix OyneT "ModBus". Beiopas
nyHKT "ModBus" B mepedeHb OCTYIHBIX JJIEMEHTOB JUIsl BbIOOpa JTOOABATCS KOHTPOJIIEPHI MOIYJIS
"ModBus", B uncie kotoporo o0ynaer "ModBus.KM101". Bei6op snementa "ModBus.KM101" no6aBut B
CHHMCOK MapaMeTpbl KOHTPOJUIEPA U T.[. 0 KOHEUHOTO AJIEMEHTa B COOTBETCTBUU C MEpapXueil 0ObEKTOB

(http://wiki.oscada.org/Doc/OpisanieProgrammy#h827-6). Jlyis BO3BMOXHOCTh BO3BpaTa Ha YPOBHH BBIIIIE B

CITMCOK BLI60pa BCTaBJIAIOTCA 3JICMCHTHBI BCCX BBIIICCTOAIINUX ypOBHCfI OT TCKYILICT'O 3HAYCHHUA apeca.

dain PegaktupoeaHwe Bwg MNomowe QTStarter
88000+ Lt L'//200 D@
|MMH [3

G- TpaHCMOPTHLIE NPOTOKOME
El- +| CHop faHHBIX

Mapamemp: AT 101_1

| Mapametp | ATpufiyTel | Apxveaums | KoH@urypauma wabnoHa l

B Modyns:
- ¥eTpoicTea ACKY
) Mugynh BFN MokaskIBaTk TONLKD aTpUBYTel [ |
- BNOYHBIA BEMUCIUTEDE MapameTpel
- LUNto3 MCTOYHWKOR AaH
DCOM ke EA (ﬂapamem: ModBus KM101.AT101_1 (+) -

- Diamond nnatel cops
- DBopygoeaHue ICP D
- BhIMWCNWTENL Ha java
- NOTWIECKWA YPOBEHE
B} JKCNepUMEHTANE
- KM 101

b AT101_1

L AT101_2
- ModBUS
- OPC UA
- MOHUTODMHT MALWKH B .
- SMMP KnuenT

PRan o e 2

B3

-

I femar] |

Puc. 4.2.5. Bknaoka "Konguaypayus wabnona" cmpanuyer napamempa konmpoinnepa "LogicLev".
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12 OpenSCADA QTCfg: lemo cTaHUMA
dailn  PepaktupoeaHwe Bwg Momowe QTStarter

88000 AR 1402800 0O

Mma [_]

';.u TpaHCNopTHEIE NPOTOKOME
El- +| Chop BaHHBIX

El- Modyns:

- WeTpoleTea ACKY

- Mogyne BFM

- BNOYHBIA BRMWCIWTEME
- N3 MeToYHWKOE JaH
-DCOM knuenT

- Diamond nnatel cGops
- QBopygoeaHue ICP D £
- BeMWCOWTENL Ha java :
- Noruecknid ypoBeHs |||
B} JKcnepuMenTansH |

e T - -

=
=
=1
m
_
o

i MOHWTOPWHT MALWWH B o
~ SMNMP KnueHT

FRom nain e 20

I 1|

THEh

-

Mapamemp: AT 101_1

Mapametp | ATpuBytsl | Apxueaums ] KoHgurypauwa wabnoHa [

MoKa3bIEaTe ToONbKD aTpuByThL: [v]

[lapameTphl

Ti kog: | ModBus.KM101.AT101_1.Ti (+) -
To kog; | ModBus.KM101.AT101_1.To (+) -
Mpouseog.: | ModBus.KM101.AT101_1.Cw (+) -

J[froman] 4

Puc. 4.2.6. Bknaoka "Kongueypayus wabrouna” cmpanuyst napamempa konmpoiiepa "LogicLev" ¢

PA380pPOMOM C8s3ell.
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CoxpaHuM co37aHHbIE O0OBEKTHI KOHTpOJUIEpa M napamerpoB. [lociie 3Toro 3amycTUM KOHTPOJUIEp Ha
UCIIOJIHEHHNE, YCTaHOBHB (ar koHTposuiepa "3amymien" B pasgene "CocrtosHue". Ecnmu Mbl HUYEro He
MPOITYCTHJIM, TO BBIUMCICHUE YCHEMHO 3anmycTutrcss W B moje "CraTyc" MBI MOTYy4uM TMOA00HOE
IIpeJICTaBICHHOMY Ha puc.4.2.7.

i

dain  PeoakTwpoBaHue

2 OpenSCADA QTCfg: emo cTaHUMA
Buag MNomows QTStarter

88000

QL D@

Mma

&)

@ TpaHCnopTHEIE NPOTOKOME
| CBop paHHeIx

El- Modyns:

- YeTpoRcTea ACKY

- Mogyne BFM

- BNOYHBIA BEIMUCTTATENE
- LLIMK3 MCTOYHWMEOE OaH
-DCOM EnueHT

- Diamond nnatel cGops
- OGopynoeaHue ICP DA
- BBIMWCAKWTENL Ha javar
- TOTWYECKEWA YPOBEHE
- JKCNepUMeHTankH
- EM 101

o

MOHWTOPWHT MALWWH 6K
-« SMNMP knueHT

- 3pyKoBaA KapTa

=

El- Budnuomeka Wadnoros:
B 87

[} basogkle WalnoHel
-] ApXWESI

J CneumansHele

: !I MonNb30BaTENkCKWE MHTEE

L @ YNpaBMEHWE MOJYNAMK

£

e

-

[+]

- CAop AaHHbIX Siemem___

- i CBop AaHHbIx ener|

&| 1) &g f1i|@

KoHTponnep | [NapameTpel

Konmponnep: KM 101

~CocToAHWE

BrnioueH: [+

3anywen: [«

CraTye: 0:3amyuweH. BuizoBLI ¢ nepuogom: 1c. FJatpaqeHo BpemeHM: J4mic.

Bl KoHTpoOnnepa: [“.“

M

— KoHurypauua
1D KM101

Mms: | KM 101

OnucaHue:

Brkniouatk: ||

Janyckate: [+

D

KD

Tafnuua napameTpoR No Wabnody: [ LogLevPrm_KM101
Tafnuua napameTpoe ONA OTPAMEHMWA: [ LogLevPrmRefl_KM101

MnaHWpoEaHWE BbIMWUCTEHWA: [ 1
YpoBEHb NPUOPUTETE 320341 NONYYEHWUA aHHLX _E

o]

Puc. 4.2.7. Cmpanuya obvexma KoHmpoiepa npu yCneuHom bl4UcieHu’ KOHMpoJLepa 8 MooyJe

"LogicLev".
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B cnyyae ycneninoit 006paboTku Koja 1mabiioHa B mapaMeTpax Mbl MOJIYYUM OOpaOOTaHHBIE JaHHBIEC B
unppactpykrype OpenSCADA. VYBuuerb 5TH JaHHBIE MOXHO Ha BKiIagke "ATpuOyTsl" HamImMx
napametpoB AT101 1 (puc.4.2.8) u AT101 2.

OpenSCADA QTCfg: demo cTanuna

®aiin  PeaakTupoeaHve Bua  Nomowe QTStarter

88000V RX L&l B00L B2
o [+]

: gate
E- oPC UA [
=] J CHop AaHHEIX
El- Mogyne:
- Wnwe McTodHWEoE 4 | Mma: [AT 101 1 ]
- ModBUS =
i DCOMN KNHMEHT Cnucanume!
- SHMP knueHT
- DBopyaceaHue ICPH
- BRoYHEIA BEIMMCNMTE
- ¥eTpoicrea ACKY
R Chop aaHHEIx C
-OPC UA OwubBkat g
-3BYKOBAA KapTa
- Narv4eckia ypoeeH Mpowzeoa, ! [200 |$]
-- SKcnepUMeHTan Ti:
EI... EM 101 i 70.5804
e To! 25,5249
: L AT 101 2
-- BerHuocnuTEne Ha jay
B} CBop aanHex Siem| |
[l Diamend nnate cbe

[F}- BuEnwoTara wabnowas:

MNapamerp: AT 101_1

MapameTp J ATpHBYTEI l Apx1Bayma | KoHdurypauus wabnoHa ]

ID: ATi01_1

ApxHEEI

-

ﬁ CneyuancHele S
J- [ Nonezosatentckue uHt ¥

(<] ()

[

]
o
—

-

B rarmasan

Puc. 4.2.8. Cmpanuya ampudbymos napamempa AT101 1 mooyna "LogicLev".

Ha stom koHurypamnus o0pabOTKH JaHHBIX CYUTACTCS 3aKOHYCHHOIA.

BeicTpbi ctapt OpenSCADA 153



4.3. Bkiiroyenne apxupupoBanus AaHubix TII

Jns MHOTMX 3anmau TpeOyercsi BeneHue ucropuu mnapamerpoB TII. Jlns BKIIOYEHHS apXUBUPOBAHHS
atpubyroB "Ti" u "To" mapamerpoB ATI0l 1 u ATI101 2 B paHee cO34aHHOM KOHTpPOJUIEPE MOYJIA
"LogicLev" nocratouHo Ha Bkiaake "ApxuBauus" CTpaHHUIBI NapaMeTpOB BbIOpaTh, Kakue aTpHOyTHI
apXMBUPOBATh M Ha Kakux apxuBaropax (puc.4.3.1). Beibepem apxuBanuto arpubytroB "Ti" u "To" B
apxusarope "FSArch.1s".

Ao B OpenSCADA QTCfg: Oemo cTaHuua

$ain  PepaktvpoeaHuwe Bua  Momowe QTStarter

883000 a2 L4l 200 00
e 8

Mapametp: AT 101_1

..... tEEt
..... gate
- opC UA [ MNapameTtp | ATpUBYTEI J ApxWBEALWA l Kondurypauwa wabnoHa ]
EIJ CHop AaHHEIX
=" Mogyme: ApxXWMBEALMWA!
.. Wnwz vcrodHuKos 4 l A-rpuﬁy-rl A.pxuaauunl FSarch.1h | FSarch.1m | FSarch.1s | CBArch.1s |
Eh ModBUS
DCON knueHT SHIFR
-- SHMP knueHTt E MAME
-- OBopyaceaHue ICPR
Eh BroqHeR BemrcniTe H DESCR
-- YcTpolcrea ACKY H arr
R CHop A3HHEIX O
E- oPC UA E Cw
"3EI‘,"P:0EIEIF| KapTa H .
Eh Noruqeckuii yposer i v v
i [l ZkcnepumenTan To v v
= kM 101
AT 101 1
L BT 101_2

-- BerHuocnutene Ha jay
E CBop aaHHex Siem
[l Diameond nnate c6q
[+ BB anworara wabnowos:

H

-1 Apxuee
.a CrneuransHele

E- Il Nonesosatensckne uHT

H =r

i @Y Ynpaenedwe mogynamul T
Gl g

[H--[#]

B rarman

Puc. 4.3.1. Bknaoxa "Apxusayus’ napamempa AT101 1 mooyna "LogicLev”.
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B pesynbrare sTOM Onepanmu OyayT aBTOMaTHYECKHM CO3JaHbl OOBEKTHI apXMBOB JUIsI BBHIOpPAHHBIX
atpuoytoB. Hanpumep, 00bexT apxuBa ais arpudyra "Ti" mapamerpa AT101 1 npencrasien Ha puc.4.3.2.

OpenSCADA QTCfg: Oemo cTanuna

Eaﬁn pE,ﬂEKTHpoEEHHE Bn,q I'Iomou.u: QTStarter

88 0V0COR=X L4200 80

- gN1_dP

- F_PP1_war

-~ P3_war

-~ MemInfo_use

- TEL1314_2_ward

-~ F3_war

-~ TELZ13_1_ward

-~ P_PP3_war

- gH1_DS

- PT1006_1_war

- PC_KPO1_war

- P4 _war

-~ P1O3_war [l

- ST8&12_ward

~ CPULoad_load

- F4_war

-~ F1O2_war

- test_reg0

- TE1314_1_war
- PC_KPOZ_var

- T_PPS_war

- AT101_1_To

<+ TEL212_1_war

- T_PP1_war

-~ PTOZ04_warld

- PTO204_war

- P_PPS_war

mﬂ CneuyvancHele e

@J MonesoEaTenecKKe MHT

L B9 YnpasneHue momynamMm

D

|HMH B

ApxvB 3HaueHwdd: AT101_1_Ti

Apxue l Apxu1BaTopel | ELERETE]

rﬂ : Loop
D

— CocToAHWE
BeinonHASTCA! E‘
KoHeu Bydepa: 17-05-2010 13:08:43.0

Hanano Bydepa: 17-05-2010 13:07:04.0

B0 apxwuea: [“‘.“‘ |"]

~KoHndurypauyma
ID: AT101_ 1 T

Wma: [ATlUl_l_Ti

COnucaHWe!

JanyckaTe! IE‘

THn zHa4eHWA!  BewecTeeH. -

McToHHMKE ! [AKTHEHI:Iﬁ aTpuByT NnapamaTpa |V] [.ev. cntr_KM101.prrn_AT101_1.a_Ti |V]

apuon Sybapa ([
P rr-S—

MecTkan ceTka EpeMHW Bydepa: @

Bricokoe paspeWweHWe BpeMeHn Bydepa: E'

B rarman

Puc. 4.3.2. Cmpanuya obvexma apxusa ampuoyma "Ti" napamempa AT101 1.
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OOBIYHO HACTPOWKH apXHUBa MEHSITH HE HYXKHO, OJTHAKO, €CJIH MOTpedyeTcss ocodast KOHPUTYypaIus, TO e€
MOYKHO CJIeJIaTh Ha YKa3aHHOW BBIIIE CTpaHUIe. Yalie MOKeT MOHaJo0UThCs TOoTydYeHue nHpopmanuu oo
apxuBe. Hampumep, y3HaTh pa3Mep apxmBa Kak MO BPEMEHH, TaK W Ha HOCHUTEJE, a TaKKe B3IVIIHYTh Ha
rpa¢uk napamerpa (puc.4.3.3).

p_-_.'-‘ 2 QpenSCADA QTCfg: demo cTaHuma

Daiin

88

EEAEKTHPOEEHHE

QOO % x|«

Bua

[GEE]

[+]

i b ¥

Loop
. Loop

[«] 77 ]

- @ CreyraneHele

(- [l Nonesosatenscku

- TEL1314_2_warl
- F3_wvar

- TEL212_1_vard
- P_PP3_war

- ghl1_DS

- PT1006_1_war
- PC_KPO1_war

-~ P4 _war

- PLOZ_war

- STE612_wvard

-+ CPULoad_load
- F4_wvar

- F103_war

- test_regl

-+ TEL314_1_war
- AT101_1_Ti

- PC_KPOZ2_war

- T_PPS_war

- TEL313_1_war

- T_PP1_war

- PTO204_wvard
- PTO204 _wvar
= P_PPS_wvar

NpSENEHWE MOAY)

-

an)

S5L

[

Nomowe QTStarter
.EF::‘ .
] 200 28
ApxiB 3HayeHwid: AT101_1_To
ApxWE | ApPXWBATOPEI I 3HaqeHWA l

Bpema: [1?.05.2010 14:45:34 |7] [0

=

MNokazaTte rpadme: @

Pazmep vaobpamxeHws: [600

'%] [230

Llkana sHa4eHWA! [0

=l

FpadKek sHa4eHMA!

EI rorman

Puc. 4.3.3. Bknaoka "3nauenusn” cmpanuyvl oovexma apxusa ampuoyma "Ti" napamempa ATI01 1.
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5. ®opMuUpOBaHUE BU3YAJIbHOI0 NPEACTABJICHUSA

dopMupoBaHUE BHU3yaTbHOTO MPEACTABICHUS MOXET BBITIONHATHCS HAa TPEX YPOBHSIX CIIOKHOCTH H
M0JIb30BaTE)Ib MOXKET BBIOpaTh JIIOOOW W3 HUX, B 3aBHCHUMOCTH OT YPOBHS CBOMX 3HAHWUH W HaJIHYHUs
OMOIHOTEK C TOTOBBIMU OOpa3amMu U MIaOJIOHAMHU.

[TepBbIif ypoBeHb TpeOyeT MUHUMAJIBHON KBAIM(UKAIIUK IOJIE30BATENs, HO MOJApa3yMeBaeT HalUdne
OubimoTexk MIa0JIOHHBIX KaJpoOB, HYXKHBIX JJIs peIleHHs ero 3ajadd. B pamkax mepBoro ypoBHsS
MOJI30BATENIO JOCTATOYHO 3HATh, KaK MOJKIIOYUTH JTUHAMUKY K CTpaHHIIaM MIAOJOHHBIX KaJpOB M Kak
00aBUTh HOBBIE CTPAHUIII HTA0JOHHBIX KaIpOB.

Bropoii ypoBeHb npenycMaTprUBaeT JONOIHUTENBbHYIO CIIOCOOHOCTh CO3/1aBaTh HOBBIE Kapbl HA OCHOBE
TOTOBBIX KOMIUIEKCHBIX 3JIEMEHTOB, ITyTEM MPOCTOTO MX pa3MelleHus B oonactu kazapa. s obecriedenus
ATOro KBaNU(UKALIMOHHOTO YPOBHSI IMOJIb30BATENI0 MOHAA00STCS OMOMMOTEKH KOMIUIEKCHBIX 3JI€MEHTOB,
HY)KHBIX JJIs1 PELLIEHUS €ro 3a/a4.

U TpeTuii ypoBeHb NpelycMaTpUBAET BJIAJEHUE BCEMH MHCTPYMEHTaMU CpeJibl pa3pabOTKH BU3YaJIbHBIX
unrepdeiicoB OpenSCADA, Bkiouyasi co3gaHue HOBBIX KOMIUIEKCHBIX 3JEMEHTOB M pa3pabOTKU HOBBIX
uHTep(dHEelcoB NOIB30BATEINS B IPOEKTE.

Bce paboter Hax wmHTepdeiicom Bu3yanuzanuu OyAeM BBIOJIHATH B OKpY)XeHHUH Moxyis "Vision"
noacucremsl "Ilonmp3oBarenbckue uHTEpdeErice". s OTKpbITHsS OKHa uHTepdeiica "Vision" HaxméM
BTOPYIO MKOHKY CIpaBa Ha MaHENIW MHCTPYMEHTOB KOH(puryparopa. B pesynpraTe momyynm OKHO, paHee
u300paxénnoe Ha puc.3.3.
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5.1. loGaBJieHre MIA0JJOHHOM CTPAHMIBI B IPOEKT M MOAKJIIOYEHHE THHAMUKH

PaccmoTpum 3azady mepBOro ypoBHS CIOXHOCTH, KOTJa B YK€ pa3paOOTaHHOM HHTepdeiice HyX HO
MOAKIIOYUTh JUHAMHUKY K 1mabmoHHoW crpanune. [lonstue "IllaGinon crpaHuiel" mnoapasyMeBaceT
CTpaHMILy, Ha OCHOBE KOTOpPOH MyTEM HACJIeIOBAaHUS MOXET CO37aBaThCi MHOXKECTBO KOHEUHBIX CTPaHHI]
BU3yaJIM3allii C WHANBUIYATbHBIM MEpeYHEeM NUHAMHKU. [IpumMepom Takux ctpanull seisitorcs: "I pymnma
rpaduxoB", "I'pynna xoutypoB", "O030pHsbIi kaapel" u "CBonnas tabmumna". Ha puc.5.1.1 npencraBnena
mrabyionHas ctpanuna "I'pynma rpaguko” B nepese npoekta "I 'pymmbl curaanu3anmii (madion)".

;ﬁ& Vision-pazpafotka

®aiin  PesakTupoBaHuve [poekT

= e 3En

MpoekTel

| Wma

MpoekTel

E‘ Fpynna 1
com

Bumket

JoKyMeHTEl
MHeMocxemel

- Fpynna 2

MaHenw ynpaeneHwua
I AGLES

[} CeoaHele rpaduku

Ele Fpynnel curdanusaumii (wab
E}H MM Kopresas crpanmua (OC

L [l Tpadikn 1

™= Mpynna koHTypoE
G- Ml rpynna oBaopHer

L& 1 [

ATpnbyTel

|J\TPMS'{T |3Ha‘-|EHME

ATpWEYTEI

CEBA3N

(4]

[«Iv)

Buaxer OkHo Bua  [omowe

- ". .'.'..a_'f

lpynna rpacuKkoB:

BumeT: /pri_tmplS0/pg_so/pg_1/pg_ggraph

Puc. 5.1.1. lllabnonnas cmpanuya "l pynna epaghuxos”.

an
005/ V. pamepallJroman

[ITabnonnas crpanuua "I'pynma rpadukoB" mpenocTaBisieT BO3MOKHOCTh MOJKIIOYUTH J0 BOCHMHU
CUTHAJIOB Ul OJJHOBPEMEHHOT0 UX OTOOpa)keHHs Ha rpaduke. DIeMEeHTbl OTOOpaKeHUsI 3HAUEHUS CBEPXY

ABTOMATHUYCCKU CKPbIBAKOTCA IJI1 HCYCTAHOBJICHHBIX CCBIIIOK.
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Cozgamum HoByro rpynmy rpagukoB "I'papuxu 2" B mabnonHom koHtelHepe "I'pynna rpagukon”
NEepBOIl Tpynmbl KOPHEBOM cTpaHuipl mpoekta "I'pynmsl curHanuzamuili (ma6mon)". [ns storo B
KOHTEKCTHOM MeHI0 myHkTa "['pymma rpadukoB" Beioepem "Jlo0aBuTh BU3yabHBIN deMeHT" (puc.S.1.2).
s BBO/Ia MAEGHTH(HUKATOpPA U MMEHH HOBOTO BHU3YaJIbHOTO 3JIEMEHTA MOSBUTCS IUAJIOT JJIi UX BBOJAA
(puc.5.1.3). Breaém unentudurarop "2" u ums "I'paduxu 2".

an-paszpabfoTea

gaﬁn Penaktvpoeranne [peoext Buaker OQOkHe Bwpa [lomowrs QTStarter

BOSDUSREE . [ GEmEMEET

e MpReRT s
=
: Kma
<] -
= L:JG FpyRnel cirHanuzauKii (wabno...
El MM KopHeeas crpanuua (OC)
- i [ Tpynna 1
a = Fpynna rpadvko
5 H O Mpaduku 1 . FanycTUTE MCNONHEHWE NPoOeKTa
m
- DoOKYMEHTEI -
=4 Hoewid npoekT
-- MHeMmocxemel i
™= Mpynna koHTypoE | HAobBae Tk BM3yaneHEIA 3nemMeHT Chrl+I
- Ml Tpynna oBzopHEel i
Mpynna 2 . YAaNUTE BMEYANEHEIA 3NeMeHT Ctrl+D
._ - CeoaHsie rpatgukm . CHUETUTE MEMEHEHMA BWIYaNEHOrD 3INEMEHTA
[t} MaHenw ynpasneHua
F-- [ aGLES - CEOMCTEA BM3YaneHoro aNemeHTa Ctrl+P
1 I | '- PeaaKTUDOEaTE BHM3YaNkHbIA 3NEMeHT Ctrl+E
e ATy et [ Erisnrizress dos »
ul;;" ATpuByT |3Hﬂ'-|EHI.I|E EwBnuoTexka: mnEls 3
E— - Id agraph EwBnuoTexa: AGLKS 4
= Ty TE fpri_tmplsO/pg_. EvBnuoTera: Main *
- PoanTens fwlb_Main/wdg_...
= - KapeHs Box EwBnuoTeka: test 3
[ < P
o Wran Mpynna rpad}m{oi BEwbBnureTekra: eriginals 4
- OAWMCaAHWE LWaBnoH crpaHm... %‘ BripesaTe EM3YanbHEIA 3NeMeHT Chrl4+x
:‘: KonwWpeeaTe BM3YansHLIA 3NeMeHT Ctrl4+C
- Benw4eH true
- e lme :'H BCTaeWTE BMEYaNEHER 3NeMeHT CErl
[ reometpua [0, 0, 900, 600,..
H L N ! SarpyauTe 1z B
-- MomMowk [. 1] .
- CoxpaHuTe B BJ Ctrl+5 I« .
Ha#aTte ana acbasneHna emayansHore i ﬁ' OBHOBWTE NpOEKTE I.‘rpilelll:Il:Hi |E| l1zM. pazmepa D rorman é

Puc. 5.1.2. Jlobasnenue epynnot epaghuxos "I pagpuxu 2"

30aTE BHANET/CTPaHHLY

BeeguTe I.l'I,IJ.I!HTl.l'Iltll.l'IKﬂTHFI H WMA HOoBOro EI.H.IJ.II!TE.IrI.'I'FIﬂHI.I'ILLhI.

ID: [2 ]

Mma: Irpad:mwl 2 I

|F MpyUHATE

| x OTmeHa
A

Puc. 5.1.3. Jluanoz 6600a uoenmughuxamopa u umeHu.
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[Tocne moaTBepKIeHHUS BBO/Ia MMEHH OYeT co3maHa HoBasi crpanuna. OmHaKko, st e€ aKTUBAIluK HaM
MOHAO0UTCS €€ BKIIOYNTh. BKIIFOUUTH CTPAHUILy MOXHO B JUAJIOTE PEIAKTUPOBAHHS CBOWCTB CTPAHUIIBI
(puc.5.1.4). OTKpBITH 3Ty CTPAHUILy MOXHO IOCPEACTBOM BBIOOpA MyHKTa MeHIO "CBONCTBA BU3yaTbHOTO
srieMeHTa" B KOHTEKCTHOM MEHIO BHOBb CO3JJaHHOMW CTPaHUIIBL.

e (& CTpaHuua npoekTta: fprj_tmplSO/pg_sofpg_1/pg_ggraph/pg_2
BugweT | Atpwbytel | OBpaBotka | CeAsm |
—CocToAHKE
BrnwHeH: E'
PoauTensckiid BMAMET: [ |"’]
THN cTpaHMLEL [CTaH,ﬂ,apT IY
—Kondurypauma
1d: |2
KopeHe: |Box
MyTe: |J’plj_tmpISD.Fpg_EoJ’pg_iJ’pg_ggraph.u’pg_z
Hma: [Fpa-:bmv:w 2
CnucaHue!

Wabnon crpanduy: "Mpynna rpadukos”

Bnageney, rpynna. [I'ﬂmﬂﬂ IT] [UEEI'E Iv]

DOocryn: [DEaap M YApaEnaHWe I"] [DEaap M YApaEnaHWe I"’] [DEaap -

Puc. 5.1.4. Jluanoe pedaxmuposanus c601icme 8u3yaibH020 d1eMeHmd.

[Tocne BKIFOUEHHSI CTPAHMIBI MOKHO IPUCTYNATh K YCTAHOBKE CBS3CH Ha CO3JaHHBIC B TPEABLAYIICH
IJIaBe IMapaMeTpbl KOHTpoJuiepoB. s 3TOro, He MHOKMJas Auajora peJakTHUPOBAaHUS CBOICTB BHOBb
co3maHHON cTpaHuupl (puc.5.1.4), nepeiiném Ha Briagky "Cesasu" (puc.5.1.5). Ha 370l BKIagke Mbl
yBUIUM jaepeBo ¢ anemeHTamu "ell" ... "el8". Pa3BepHyB m000W M3 3J€MEHTOB MBI YBHUAWM BETKY
"Parameter", BOT B Hei MbI U JTOJDKHBI YKa3aTh MM BbIOpaTh ajpec Hamux atpudyroB "Ti" u "To". Uroro
3all0JIHUM 4eTbIpe 3jeMeHTa. llpu 3amosHeHHHM 3JIEMEHTOB 4acTb CBOWCTB HY)KHO YKa3blBaTh Kak
nocrosiHHble. Hanpumep, 00s3aTeIbHO HY>KHO yKa3aTh:

« name - "val:AT101 1 Ti"

+ ed - "val:rpan.C"

« max - "val:150" (ans Ti) u "val:100" (ans To)
« min - "val:0"

Ecnu 3apanee mpenycMOTpeTh HajJuuue aTpuOyTOB, YKa3aHHBIX IMOCTOSHHBIMU B IAOJIOHE MapaMmerpa
KOHTPOJIJIEPA, TO MOXKHO OyZIE€T yKa3bIBaTh TOJIBKO MMapaMeTp, a aTpUOyThl pacCTaBATCS aBTOMaTHYECKU.
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CTpaHuua nposkTa: [prj_tmp

[ BuameT | ATprByTEI

ObpaboTka I CEAZM l

/po_gagraph/pg_2

ma IHa4eHWe
Eh el1
El Parameter Pazpeneno: valiAT101_1 Ti, , , pron:fLogiclew/KM101/AT101_1/Ti, valirpa...
~ name val:AT101 1 Ti
- aMax
- addr prrn:fLogiclev/KM101/AT101_1/Ti
- ad val:rpaa.C
- max wvali150
= in wval:0
- pModed
~ pModeC
- prec
- wMax
- wMin
- color #a3e77c3
- digCams
- digRevers
- digStts
G elz2
El- Parameter PazpeneHo: valiAT101_1 Ta, , , pron:fLogiclev/KM101/AT101_1/To, valirp...
i name val:AT101_1 Te
..... aMax
----- aMin
----- addr prrm:fLogiclev/KM101/AT101_1/To
----- ad valirpaas, C

Puc. 5.1.5. Bknaoxa "Cesazu" ouanoea pedakmupoanus c8ocmea U3yaibHO20 dJIeMeHmd.
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3aKOHYUB BBOJ CBSI3€H, MOYKEM IPOBEPUTH, YTO MOJYYMIIOCH B pe3yibTaTe HamuxX ycuiuid. s aToro
3aKpOeM OHO Juajora CBOMCTB W 3amycTuM TpoekT "['pymmsl curHanu3anuii (1madioH)" Ha UCIONTHEHUE,
PO KHOMIKY 3aITyCKa Mbl IOMHHUM M3 TIEPBBIX IJ1aB. 3aTeM BbIOEpEM I'pauKu ¥ MEPEKITIOUYUMCS Ha BTOPYIO
ctpanulty. Ilpu Ge3ommbOouHON KOHPUTYpallUKd MBI JOJDKHBI YBUAETH YTO-TO MOJ00HOE M300pak€HHOMY
Ha puc.5.1.6.

D [pynnel curdannzaumii (wabnew)

gaﬁn HapyweHuwe Bua [Momowk

Tpynna 1

Mpynna rpacuKos:

=
.\

rorman

v B @ Q i &

Puc. 5.1.6. Coz0annas epynna epaguxos ¢ wemvlpbmsi HOOKIIOUEHHLIMU CUCHATAMU.

5.2. Co3naHue HOBOT0 KaJipa, MHEMOCXEMbI

[TomHrMeM MJIAaHKY M CO3AaJMM HOBBIM Kajp, KyJda IMOMECTHM 0a30Bble 3JIEMEHTbl OTOOpa)keHUs
3HaYeHUH mapaMeTpoB HAIIUX KOHTPOJIepoB. Takue Kajapbl OOBIYHO HA3bIBAIOTCSI MHEMOCXEMAMU U KPOME
oTOOpakeHHsT JUHAMUKH, M JaXXe B TMEpBYI0 OdYepenlb, COAEp)KaT CTAaTHYECKOe H300pakeHHue
TEXHOJIOTMYECKOr0 Ipolecca B MHEMOHHMYECKOM IPE/CTAaBIEHUU. MBI ke He OyleM aKLEeHTHPOBaTh
BHUMAaHHE Ha CO3JJaHUE CTaTUKH, a JOOABUM 3JIEMEHTHI IMHAMMKH U MOAKIIOYMM K HEH MapaMeTphl HaIIUX
KOHTpoJu1epoB. Hy 1 moMecTrM CO31aHHBIN Kap B AEPEBO YK€ U3BECTHOIO HaM IIPOEKTA.

HoBrle kazapel, npenHa3Hau€HHbIE B MOCIEACTBUU JJISi MOMEIIEHUS B MPOEKT, MPUHATO CO3/1aBaTh B
oubnmorexke BumKeToB. CozmanuMm HOBYro OuOnmmuoreky BumxkeroB "KM101"; BeIOpaB BepTHKANbHYIO
BKIaAKy "Bwmker" W B KOHTEKCTHOM MEHIO OKHa OWMONMOTEK BWIXKETOB BblOepeM ImyHKT "HoBas
oubnuoteka" (puc.5.2.1). B auanore BBojma nmeHn ykaxeMm uaeHtudukarop "KM101" u umsa "KM 101", a
3aTeM MOATBEPAUM.
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2 Vision-pazpaboTea

@aiin  PesakTnpoeadHne [poekT Bngwer OkHo Bna  Domowe  QTStarter

MpoekTel

Ctrl+I
CIcHOBHEIE 301
Tectoman . ¥AannTe BNZYankHEIR 3NeMeHT Ctrl+D
M CHHETHTE NEMEHEHHA EN3yankHaro 3NeMEHTA
. CEOACTEA BHEYANEHOID 3NEMEHTE Ctrl+P
PenakTipoEare BH3YaNEHEN 3NEMEHT Ctrl+E
EnbBnnoTeka: doc

EnBnuotera: mnEls

EnBnuoTera: AGLKS

BEuBnuoTera: Main
e EnBnuoTera: test
m BEnBnuoTeka: originals

* Beipe3aTk BU3YaNkHEI1 3NEMEHT Ctrl+3

_1‘| KonnpoBaTe BN3YAnNEHEIA 3MEMEHT Ctrl+C
I'-‘ B ETaENTE BNy ANEHEIN 3NEMEHT

Sarpy=EnTe H3 BA,

CoMpaHnTE B BA,

ﬁ DBHoeNTE BuBnnoTern

HamaTe AnA co3faHnA Hoeoid BuBnnoTekn, 100% |:| Wzm. pazmepa E”r:m.n y

Puc. 5.2.1. Jlobasnenue Hootl bubauomexu sUOHCEmos.
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Hanee no6asnsem HoBbIM kagp "AT101", BeiOpaB nyHkT "bubauoreka: originals"->"I'pynna snemeHToB"
B KOHTEKCTHOM MeHI0 co3faHHoi Oubnmoreku "KM101" (puc.5.2.2). B nuamore BBOJa MMEHU yKakeM
uneatudukarop "ATI01" u uma "AT 101", a 3atem moarBepauM. B ocHOBe 11000T0 Kaapa U CTPaHHUIIBI
JIOJDKEH Jiexath 35eMeHT "['pynna snementoB” ("Box"), mo3ToMy MBI €ro U BHIOpaH.

D Vision-pazpafoTea

daiin  PemakTnpoeaHne [Mpoekt BuaweT Okvo  Bua  MNomowe QTStarter

BAABRSNRE . i CowsMEH -

o e, Bmar el
=

E I HMma |Tv|n

c [#- DokymenTel EubnnoT

b ZNeMEHTEl MHEMOCHEMEI EubnnoT
- AGLES EubnnoT
CICHOBHEIR 3NEMEHTEI EubnnoT
a TecToBad BubnuoT

EubnnoT

BuoxeTt

- Original widget's library
KM 104
m Hoeasa BubnuoTeka

'. LoBaenTe BN3VankeHEIA 3NeMaHT Ctri+I
Y0anUTe BUZYanNbHEIA 3NEMEHT Ctrl+D

CIHHETHTE HEMEHEHHA BNy anEHOMO aneMeHTd

CEOACTEA BN3YankEHOro 3NeMeHTa Ctri+P

PeaakTHpOoEaTE ENEYanEHEIT 3NEMEHT Ctrl+E

! I EnbnnoTera: doc L
5 R EuBnnoTeka: mnEls *
“E; ATpubyT Bubnnoteka: AGLKS *
E- EnbnnoTera: Main L

EubnnoTeka: test

5 BubnwoTeka: originals

i SneMeHTapHan durypa
EuBnnoTeka: KM101 * (B 3nemenTa dopHel

Bripe3aTe BM3y¥ankHEIA 3NeMeHT Crrl+¥ "E TeKcToERIE NGNA
' KonnpoeaTe BU3YanEHENT 3NeMeHT Ctrl+C a Meana

BcTaENTE BNEYANEHEIT SNEMEHT Cr] ’ Onarpamma

%
Ef
&
. Sarpy=uTe U2 BO MpoTokon
8
&

g HOokyMeHT

Y Mpynna snemenToe
] 1

HaxaTe anAa aobaeneHua enaxeTa ocHoeaHHoro ot fwlb_originals/wdg_Box'

CoxpaHnTe B BI Ctrl+5

ObBHoenTE BuBnnoTeEn

100% El =M, pazmepa El roman|

Puc. 5.2.2. Jlobasnenue nogozo xaopa.

Cpa3y mocie co3maHus JJIEMEHTa HOBOTO KaJapa HYKHO YCTaHOBHTH €ro 0a30BBIE CBOICTBa,
XapakTepHble Ui Kajpa MHeMocxeMbl. CBOMcTBa MM aTpuOyThl J1F0O0T0 BU3YaJbHOTO 3JEMEHTa MOXHO
yKa3aTh B MaHEIH WHCTPYMEHTOB "ATpHOyTHI", IpeABapUTEILHO BHIOPAB HY)KHBIH BU3YaJbHBINA AJIEMEHT.
Bri6epem co3nannsiii kaap "AT 101" 1 ycTaHOBUM cJieyIOIINE CBONCTBA!

«  T'eomempus:wupuna - 900;
« T'eomempus:evicoma - 600;
+ @Don:ysem - "#SASASA",;

« Ipanuya:wupuna - 1;

« I'panuya:yeem - "black".
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B pesynbrare momyunm myctoit kanap (puc.5.2.3), roToBbIil i 100aBlIeHUs 3JI€MEHTOB Ha Hero. J[is
PEAAKTHUPOBAHUS WM MPOCMOTPA BHIA KaJpa HEOOXOIUMO B KOHTEKCTHOM MEHIO Kajpa BBIOpATh MyHKT
"PenakTrpoBaTh BU3yaIbHBIN AJIEMEHT".

* Vision-pazpaboTea

gaﬁn Pepaktupopanne  [poekt  Bugker Okdo  Bpg  Momowe  QTStarter

S OENNMEE L O CEm

[_] X ) ) =
z Bumkcer: [wlb_KM101/wdg AT101
E |||"|MH |Tun
c [ okymenTel EnfinnoT,

[ ZnemenTel MHEMDCxEmbl EnfinnoT,

T B:---AGLKS EnbnnoT.
£l BBl kmio1 B aweT
E [#-- Bl KCH_MM1 B aweT
B O CHOBHEIE 3NEMEHTEI EnfnnaT,

- TecToean EnfnnaT,

ﬁ Original widget's library ~ BubnnoT,
[El- kM 101 EubnuoT.
W AT 101 BuakeT

al | (]
, ArpuyTai
é 3Ha4eHne ;]
B TUAT101
T fulb_KM101/wdg_..
| - PoanTene Jwlb_originals/wdg..
=|| = HKopeus Box
f k] AT 101
g
| - OnucaHne
- BEnwYed true
w AKTHEHEIA false
[l MeomeTpua [0, 0, 900, 600, 1, .
,,x i}
"'f i}
b wnpaHa 900
b BEICOTA E00
® Macwrafl 1
vy macwrah 1 e
1]
L pTETYN ]
- Namawe [.]

- KOHTEKCTHOR..

100% E l12M, pazmepa D raman| 4

Puc. 5.2.3. Buo nogoco kaopa u ycmanognenuvix ampubymos 0Jisk MHeMOCXeMbl.

Ternepp m00aBUM Ha Kajap 3JIEMEHTHl OTOOPaXCHHs 3HAYCHHUS aHAJOTOBOTO IMapaMeTpa s HalIuX
4eThIpEX CUTHANOB. [ MOMEIIeHUsT Ha MHEMOCXEMY JJIEMEHTa OTOOpa)KeHHUsl aHaJOroBOTO CHTrHaja
HY)KHO BBIOpaTh Hally MHEMOCXEMYy, a 3aTeM B MCHIO OKHAa BBIOpaTh IyHKT MeHIO0 "Bumker'-
>"bubnuorteka: Main"->"OT1oOp aHaynor"; mocie 4Yero MOSBUTCS Kypcop € 00pa3oM 3TOTO 3JIEMEHTa,
KOTOPBII HY>KHO TIOJIBECTH B KeJIAeMYyI0 001aCTh MHEMOCXEMBI i HAXKATh JICBYIO KHOIKY MBIIIHA. B MOMEHT
JIOOABJICHHSI TIOSIBUTCSL JUAJIOT C 3allpOCOM HMMEHH HOBOTO 3jeMeHTa. J[00aBisATh MOoA0O0HBIM 0Opa3zom
OyneMm derwlpe smeMeHTa, kotopele HazoBéM: "Al Ti", "Al To", "A2 Ti" u "A2 To". [lobaBneHHbIE
9JIEMEHTHI MOKHO B TIOCJICICTBHH PACIOJIOXKHUTh KaK HYKHO, IIPOCTO BBIJEISSI W IEPETACKUBAsT MBIIIBIO.
[Tocne BbIMOMHEHUS TTOIOOHBIX MAHUIYJISALUN Y HAC JOJKHA MOJYYUTHCS MHEMOCXEMA C BHJIOM, TIOXO0XKUM
IpeJICTaBICHHON Ha puc.5.2.4.
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D Vision-pazpafoTea

gaﬁn Penaktupoeanve [poert Buawetr Okde Bua  Momowe QTStarter

S OB NREAEE.. () PmwmGREBE

] 3
z Bunscer: Swib KM101/ wdg AT101 S
E |MM:| |Tun
c El- DokymenTel EnfnnoT.,

[ ZneMenTel MAEMOCKEMEI EnfnnoT.,

— EkkM o101 Enfnnot..
b B2 I§ AT 101 Bugmer
ﬁ [l AGLES EuBnnoT..
u=g [~ CicHOBHBIE 3NEMEHTEI EuBnuoT..

— b G Tectopan EubnneT..
ﬁ Original widget's library  BEnfnnoT.

- ArpuBy sl

\:i: |A'rp|15y'r 3Ha4eHHE 3
gl o Id AT101
< e MyTe Jwlb_KM101/wdg_A..

=+ PoanTens Jwlb_originals/wdg_...
= - KopeHe Box
fed = FMA AT 101
¥
— - nucaHne
- Brnw4eH true o
< AKTHEHBIRA false
[l FeomeTpna [0, 0, 900, 600, 1, ..
[F-- Namawe I 1
- KoHTeEKCTHDE .. @

Ba% %= mel TR0

Beifpanel znemenTel 100% B Mam, pazmepa D rorman ﬂ

Puc. 5.2.4. Buo nogoeo kadpa u ycmano8ieHHblX ampudymos 0Jisk MHeMOCXeMbl.

Ha stom mpoueaypy co3gaHus MHEMOCXEMbI OyneM cuuTaTh 3akoH4eHHOW. COXpaHMM HOBYIO
oubmmotexky BumkeToB "KMI101" m mpucTtynmuMm K dTamy pa3MelleHHs] Halled MHEMOCXEMBI B JepeBe
npoekTa "['pynmnbl curHanu3anuii (1mabdaon)".

[Tomectum Hamry mMHemocxemy B BeTBb "I pynmbl curnanusamnuii (mradmon)"->"KopHeBas ctpanuma'-
>"I'pynna 1"->"Muemocxembl" myTéM BbIOOpa B KOHTEKCTHOM MEHIO JJIs MyHKTa "MHeMocxeMbl" MyHKTa
"bubmuoreka: KM101"->"AT 101". Unentudukatop A1 HOBOH MHEMOCXEMBI yCTaHOBUM B "2", pH 3TOM
noje HMMEHH ocTaBuUM MycTeiM. Cpa3y mnocie a00aBiI€HHsS HYKHO YCTaHOBUTh 0a30BO€ CBOMCTBO
MHeMocxembl "Ctpanuna: rpymnmna’ B 3HaueHue "so".

Jlanee Hy>KHO IPOM3BECTHU YK€ 3HAKOMYIO HaM OIEPALMIO 110 IPeAbIAYILEH IT1aBe, 8 MMEHHO YCTaHOBKY
CBs3el Ha CO3JaHHBIE B NpEAbLAYIIEH TIJaBe MapaMeTpbl KOHTPOJUIepoB. s 3TOro OTKpOEM JHajior
peaaKTUPOBaHUSI CBOWCTB MHeMoOcxeMbl Ha Bkiaake "Csszu" (puc.5.2.5). Ha sToil BKiIaake Mbl YBUIUM
nepeso ¢ anementamu "Al Ti", "Al To", "A2 Ti" u "A2 To". Pa3BepHyB 11000i U3 3JIEMEHTOB, MbI
yBUIUM BeTKy "Parameter”, BOT B Heil MBI M JOJDKHBI yKa3aThb WJIM BBIOpaTh ajapec 3HAYCHUH HAIIUX
atpudytoB "Ti" u "To" coorBeTcTBeHHO. [IpM 3amoSHEHUH 2JIEMEHTOB YacTh CBOMCTB HYXHO yKa3bIBaTh
Kak rmocrostHHble. Hanpumep, 00s3aTebHO HY)KHO yKa3aTb:

« pName - "val:AT101 1 Ti"
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[ Bnamer | ATpnByTEI | ObpaboTra J CeAzn l

KMma

|3H.‘HEHHE

[=- &1 _Ti

e
H-
b
H-
b

=l &1 _To

=l a2 _Ti

= Parameter

pErr
pMaded
pMade
plHame
pPrec
pWal

- rad EVAL
- spMame

= Parameter

pErr

- pMades
- pModeC
i plMame
i pPrec

pWal

- rad EVAL
- spMame

= Parameter

pErr
pMaded
pMade
plHame
pPrec
pWal

- redEVAL

valiAT101_1 Ti

pro:fLogicLev/KM101/ATIOL _1/Ti

valiAT101_1 To

prm:fLogicLev/EM1I01/ATIO0L 1/To

valiAT101_2Ti

pro:fLogicLev/KEM101/ATIOL _2/Ti

Puc. 5.2.5. Bknaoka "Ceasu" ouanoea pedakmupoganus c60cme MHeMOCXeMbl.
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Tenepb MOKEM COXPaHUTh HAIly MHEMOCXEMY U IPOBEPUTH, YTO MOIYUMIIOCH. /{11 3TOro 3akpoemM OKHO
JMajora CBOWCTB W 3amycTuM mpoekT "['pynmbl curHanuszanuii (mmabioH)" Ha HCIOMHEHHE. 3aTeM
HEPEeKITI0YNMCST Ha BTOPYIO MHEMOCXeMy KHomnkamu juctanus. IIpu Oe3ommboyHON KOH(Urypaluu Mbl
JOJIKHBI YBHUJIETh YTO-TO TOJJ0O0OHOE H300pakEHHOMY Ha puc.5.2.6.

YANEl CHPHaNH3 aunii (w

©aiin - Hapywenne Bua  Momowe

Tpynna 1

—
f )
MEB

- ¥ Lﬁv| 0 (J &) Eﬂ roman

Puc. 5.2.6. Cozoannas muemocxema c uemvipomsi NOOKIIOUEHHLIMU CUSHATAMU.
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5.3. Co3panue HOBOIr0 KOMILJIEKCHOIO DJIEMEHTA

[Ipuctynum K paccMOTpPEHHMIO 3aJady TPEThEro YPOBHS CJOXHOCTH, a HMEHHO K CO3JaHHIO
KOMILIEKCHOTO 3yieMeHTa. Co3/1aHie HOBOIO KOMIUIEKCHOI'O JIEMEHTA, BKJIFOYAIOLIETo B c€0si KOMOMHAIMIO
pa3nuyHbIX 0a30BBIX NMPHUMUTHUBOB, MOXKET OCYLIECTBIATHCA B HECKOJIBKO 3TamoB. B kauecTBe mpumepa
paccMOTpHUM 3a/1ady, COCTOSIILYIO U3 IBYX 3TaIlOB:

« Coznanue BujkeTa "BO3nylIHBIM XOJNOJWIBHHMK' Ha OCHOBE NIPUMHUTHBA "OjeMEHTapHas
¢durypa".

« Co3nanue (UHATBHOIO CKOMIIOHOBAHHOTO BHJUKeTa "XONOAMIBHUK' Ha OCHOBE NPUMMTHBA
"I'pynmna snemeHToB".

5.3.1. Co3nanue Bua:KeTa ""Bo31ylIHbIA X010AWIBHUK' HA OCHOBe MPUMHUTHBA ''JileMeHTapHas
¢urypa'.

Bumxker OymeM co3nmaBaTth B paHee HaMu co3qaHHor oubmuoreke "KM 101", st 3TOro KIMkKaeM mpaBoit
KHOMKOM MaHMIyJsATopa "MbILBL" TO IYHKTY 3TOM OuOnIMoTeke M BbIOMpaeM NyHKT "bubmmnoreka:
originals"->"JnemenTtapHast ¢urypa", kak 3T0 moka3aHo Ha pucyHke 5.3.1.1. [lis HOBOro simemeHTa
yKa3blBaeM uaeHTHdukarop "air cooler" u ums "Bo3nyniHslil Xono uibHUK" .

2 Vision-pazpafoTEa

®aiin  Pesaktnpoeanne MNpoert  Bnawer

B8 3m

........................ Bepear e

QTStarter

OkHo  Bua  [MNomowe

Mma

[#- DokymenTe
[F- ZnemedTEl MHEMOCHEMEI
KM 101

MpoekTel

4 Hopam BufinnoTera

51 AR AT|¥
; - AGLES !. OoBaenTe BHZYANEHEIA 3NeMEHT Ctrl+1
@ | - OcHopHEe B
ﬂ TecTom ' ¥0annTe BMEZYANEHEIN 3INEMEHT Cerl+D
.a. Driginam CMHETHTE HEMEHEHIA EWEYANEHOMD 3NEMEHTS
. CBONCTEA BW3YaNkHOro 3NEMEHTA Cerl+Pp
u PenaKkTHROBATE BENZYaNEHEIN SN8MEHT Ctrl+E
EnbnnoTeka: doc ¢
1 I BuBnuoTeka: mnEls *
ﬂ- BubnnoTeka: KM101 r
E EnbnnoTera: AGLES ¢
ATpub
E_ L EnbnnoTeka: Main ¢
(=
L

BuBnnoTerka: test

- BubnwnoTeka: originals

ﬁg BrIp23aTh BH3YANEHEIT 3NeMEHT Cerl+x ==l
:‘_ KonnpoeaTe BN3YankHEId 3NEMEHT ctrl+C ’E TekcToeEkle NoNA
E"] BETaBENTE BENEYANEHEIT SNEMEHT Cerl+W a Menna
. FarpyEnte 2 60 ’ Aunarpamma
. CoxpadnTte B B, Crrl+5 & MpoTokon
@- OfHoenTE BuBnnoTekn g HokymeHt
. [T AL rpynna anewewros
HaxaTe anA aobaenevua enaxeta ocHoeaHHero ot fwlb_originals/wdg_EIFigure’ 1I:II:I!E||_| Mam, pazmepa El roman| 4
Puc. 5.3.1.1. Jlobasnenue euoxcema na ocnose npumumusea "Inemenmapuas gucypa” ¢ bubnuomexy
"KMI101".
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[locne mnoaTBepKAeHUS y HAc TOABUTCA OOBEKT HOBOrO BHDKETa C HMeHeM "BozmymrHsiii
xonoauabHUK". Beibepem ero B crimcke BupkeToB 6ubimoreku "KM101" u oTkpoem ais peaakTHpOBaHUS
MOCPEJICTBOM KOHTEKCTHOTO MEHIO HOBOTO dJIEMEHTA. 3aJaJuM Terephb BO BKIaake "ATpuOyTh" B MyHKTE
"T'eomerpusa" mupuHy U BeicoTy BukeTa B 200 nmukcenos (puc. 5.3.1.2).

2 Vision-pazpafoTea

Eiin PepakTtnpoeanne lMpoekt Bugwer OkHo Bua Momowe QTStarter

M O

DEN

------------------------ By " o

i Bapscer: Swlb_KM101 wdg_ain_cooler
: |
u Tun
(=]
E“' = DoKyYMEeHTEI EwGnuo
SNEMEHTEl MHEMOCHEMEI EuBinno
101 Eubnno

BwaxeT
BozaywHeIn

EuBinno
I CHOBHBIE 3NEMEHTEI Eubnno

- ﬁ TecTopan Bubnno|
- -i Original widget's library ~ BuBnnal

A

u'i; |3Ha-|!Hv|!

2| - Brnw4en true

< o BETHEHEIA false

= Freometpua [0, 0, 200, 200, ..

b 3¢ 0
“ WHPHHA 200
“+ BEICOTA 200

w3 macwTah 1
-y macwTab 1
g [u]
b aTETYN i}
[ Nomowe [ 1 "

ITFEETTYEEY
Beifpanel anementer: [100%|[*|[M=m. pazmepal|.|[roman| A

Puc. 5.3.1.2. 3a0anue ceomempuyeckux pazmepos guoxicema.

B
H
B
H
B
H

Tenepp HapucyeMm BU3yaJIbHOE IPEACTABIECHUE BHJDKETA. DTy NPOLEAYPY MOXKHO NIPOAETIATh IBYMs
HIDKEONHCaHHBIMU CIIOCO0aMu:

« HapucoBatp xenaemoe n3o0pakeHHEe MAaHUMYIATOPOM "MbIlb", ucnoiab3ysa "Jlunuio", "dyry",
"KpuByto be3be" u "3amuky". CootBercrByromasi nanensb ("[lanens snemeHTapHBIX Quryp')
MOSIBUTCSL TIOCJIE BXOAAa B PEKUM pEeAaKTUpOBaHMsS (pHcoBaHMsA). Bxox B 3TOT pexum
OCYIIIECTBIISICTCS, KaK TMOKa3aHo Ha puc. 5.3.1.3, mub0 ABOWHBIM Ha)XaTHEeM JIEBOW KHOIIKH
MaHUNyJsTOpa "MBIIIb" Ha Tele BUIKETA.
+ Bpyunyro 3anonuuth nosue "Cnucok 31eMeHTOB", BBeIsS MepeueHb HEOOXOAMMBIX HJIEMEHTOB U
KOOp/MHAT TOYEK.

JlononaurenbHyo nHpOpMaLNIO 0 penaxkTope MOKHO MIPOYUTATH 3]1ECh:!

http://wiki.oscada.org/Doc/Vision/ElFigure
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2 \ision-pazpafoTea

®afin  PesakTnpoeaHne [MNpoekT Bugwer OkHo  Bng  Domowe  QTStarter

= a8 M G

] i) £ Bapwcer: /wlb_KM101/wdg_air_cooler
S
@ KHma
2| E- fokymente
[#-+ ZnemeHTEl MHEMOCKEMEI Eubnno
kM 101 Enfinno

Bo3AyLUHEIA 2

- AGLES W N B PEAAKTHPOBAHME BUAMETA
O CHOBHEIE 3MEMEHTEI EuBinno i i T
ﬂ TecTopan Bubnno| - B

CoznaTe H!ﬂEFEH!HH! HZ ENO¥ETa

.- 4 Original widget's library  Bnfinno

YeennanTe (+10%)

O B ] ¥menswnTe (-10%)
— ChpocuTe macwTah [100%)
E rrrrrrrrrrrrrrrrrrrrrr ] ettt Belpe2aTk BW3yaNnkHEIl 3NeMeHT Crrl+X
g ATpnbyT 3Ha4eHne l:] | KonwpoeaTe BU3YankeHENi 3NEMEHT Ctrl+C
2 - Brnwved true =
E
e e AKTHEHBIR false BeTaenTe EN3YaNEHEIN SNEMEHT Cerl
= FeomeTpnA [O, 0, 200, 200, .. ZarpyznTe nz B
' 4] CoxpannTe B B Ctrl+5
“ WHPHHA 200
“ BEICOTA 200

-~ 3w macwTab 1
-y macwTah 1

EI Momowe [ ] E
I PFEERIT ey
HaxaTe ANA BX043 B PEOAKTHPOBAHNE BNOMETA, MB WMam, pazmepa E“ml d

Puc. 5.3.1.3. Bx00 6 pescum pucosanus suoxcema, 0CHO8AHH020 Ha npumumuee "Dnemenmapras uzypa”.

B namem mpumepe MbI BOCHONB3yeMCS BTOPBIM criocoOom. st atoro B mose "CHUCOK 3y1eMEeHTOB"
MHCIIEKTOpa aTpHOyTOB BBEIEM HIKENPUBEACHHBIN niepedeHb 1 HaxkmeM "Ctrl"+"Enter".
line: (20]80) : (100]20)
line: (100120) :(180180)
line: (180180):(100]140)
line: (1001140):(20180)
line: (100120):(1001140)
line: (20180):(180180)
line: (501165) :(100]140)
line: (100]140): (150|165)
line: (150]165): (50]165)
£i11:(20180) :(100120):(180180):(100]140)
£i11:(501165):(100]140) :(150]165)
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Bce Touku, B HamieM ciy4ae, yKa3aHbl B CTaTMYECKOM BHJIE, TaK KaK HE IIpeaycMaTpUBaeTcs
JUHAMU3AIUsl U CMEHa KOOPAMHAT B PEXUME HCIOJHEHHUS, a BCE OCTaJbHbIC MapaMeTphl OCTABJIEHBI IO
YMOJTYaHHUIO.

BcenenctBue 5Toro Hain BUIKET IPUMET BU, M300pakeHHbIN Ha puc. 5.3.1.4.

2 Vision-pazpaboTka

Paiin  Pepaktnpopanve Mpoext  Buawer Okvo  Bua  Momowes  QTStarter
E: 5 _ o : _......E gunnan g guess, T :
B OIDUHNAHE . \( PuwmENEIE
T u " . .
z £ Bumwker: /wib_ K101/ wdg_air_cooler;
E Mma |Tv|n |
c [ DokymenTel EufinnoT..
- ZnemenTEl MHEMOCHEMEI Bubnnor..
-~ Ekmio1 EnfnnoT..
& - AT AT 101 BuasmeT
E * Bo3AYWHEIT Xono4an.. BugweT
@ | [ AGLKS EnfinnoT...
— ---DCHnHthe INEMEHTEI Bubnnor..
ﬁ Tectoean Enfnnor...
¢ Original widget's library  BubnnaT..
e STIRABTEl "
u'i} ATpubyT IHa4eHne -
& | - Nuuna [1, #000000, CnnowHaa]
< | H- Mpannua [0, =000000]
---3annnHEHhE [ 1]
= || #=¥ronnopopeta O
m o|&ao 00|20
(]
a 00|20 0|80
o|&eo oo 0
oo 0 o|eo
00|20 oo 0
o|eo o|eo
0 oo 0
oo 0 0
W 0
0|80 o020 o|eo oo -
W oo 0 0 -
o ' I R = W
TTIE T EEY
100% El Mzm, pazmepa D roman d

Puc. 5.3.1.4. Uzo6paxcenue, coomsemcmayouee "Cnucky snemenmos” eudaicema.
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Tenepb nmoMeHsieM IBET 3aJIMBKM (YEpHBIH, €CIM HE yKa3aH HUKAKOH Apyroi (10 yMOJYaHHUIO)) BO
BKIasake "ATpuOyThl" B myHKTe "3anmomHenue” Ha "lightgrey" (puc. 5.3.1.5). LiBeT MOXHO 3a/1aBaTh, Kak C
MTOMOIIbIO Ha3BaHUU 11BETOB, Tak U B (hopmare #RRGGBB( #RRGGBB-AAA).

a Original widget's library EnBnnorT..

Paiin  PepakTupopanne [poekT Buawer Okvo  Bua  MoMowe QTEtirt!r
I L x
E f F Bupwcet: Swlb_KM101/ wdg_ain_cooler;
E MmMa |Tv|n
I':" [H- MokymenTe EnfnunoT..
H SNEMEHTEI MHEMOCHEMEI EnbnnoT...
- EnbnnoT...
5 BnaxeT
E .. BunaxeT
@ EnfinnaT..
i - QICHOBHEIE 3NEMEHTEI EnfinnaT..
a TecTopan EubnneT..

e ATpaabyTel T
£

-E ATpubyT 3HaveHne

<

| i+ OBpaboTrac.

= :

& || EH- Nuuna [1, #000000, CnnowHan]
0| EH- rpannua [0, *000000]

.|| B~ 3anonnenne

e nz0fpan..
ron noepopoTta 0
line:{20] 800 {100]20)
line:{100]20):(180|80)
line:(180]|80):(100[140)
line:(100] 140 (20|80)
line:(100120%(1001140)

-

ll:l%ch\l---lﬂl‘lﬂ

100% |E| K=m. pazmepa |:| raman d

Puc. 5.3.1.5. U3menenue ysema 3anonnenusi (3a1usKu).
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http://www.w3.org/TR/SVG/types.html#ColorKeywords

CozaayM HMKOHKY JUIsl HAlllero BHJDKETa, KoTopas OyIneT BUAHA B JI€peBE BUDKETOB OHOIMOTEKH
"KMI101" (puc. 5.3.1.6).

t‘DiMn Pepaktnpoeanne Mpoeer  Buaxer OkHo Bua Memowe QTEtir‘t!r

Bumwcet: Swlb_KM101/widg_air_cooler

[#H- AokymenTel
- ZnemenTel MHeMockeMEl
KM 101 Enbnnor..

BuaneTt

l BnmxeT I MpoekTel ]
0

* BozayWwHel xonogun.. Bx04 B PEAAKTHPOEAHNE BHAKETA
- AGLKS e o
[E- OcHoBHbIe 3neMeHTE EnfnnoT.. N S | A
ﬁ TecToBan EnfnuoT.. Cozaate nzofpal AAne n2 BnakeTa
a Criginal widget's library Eunbnnet.. Yaenaunte [+109%)

YmeHbwnTe [-10%)
ChpocuTe macwTab (100%)

ﬁg BrIpezaTe BN3yYankHelil 3NEMEHT Ctrl+3
T rrrrrrrrrrrrrrrrere 5
............................ . KonnpoBaTe BUIYANEHEI 3NEMEHT Ctrl+C
W MBI " ] P ¥
= m BcTaEnTE BENZYANEHEIT 3NEMEHT Crl+W
] ATpHAYT 2Ha4eHHe -
= . SarpyznTe n2 B
< |
i OfpafoTra ... . CoxpadnTe B B Ctrl+5
=[
2| E- Nuuna [1, #000000, CnnowHan]
G| EHerpannga [o #000000]
.| [E-3anonHenne h

e nzofpan..
¥ron noepopota 0
line:{20|80):{100]20)
line:{100|20):(180]|80)
line:(180[80):(100]140) -
line:{100|140):(20]|80) E
line:f100120%:(100]1140%

id%%\l—--ﬂl_lﬂ
HaxaTe ANA CO3LAHMA MEOHEW HE BMOMETA, MB zm, pazmMepa DIMI d

Puc. 5.3.1.6. Co30anue ukonku 0is 8uoicemad.

Ha stom mporecc coznaHust nmepBoro BHIKETa MOYKHO CUMTaTh 3aBeplIeHHBbIM. llepelinem Temnepp k
3Tally KOMIIOHOBKH U CO3JAHMIO PE3YJIbTUPYIOIIErO BUIDKETA.
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5.3.2. Co3nanue (pMHAIBLHOI0 CKOMIIOHOBAHHOI0 BH/kKeTa " X0/10ANIbHUK' Ha OCHOBe IPUMHUTHBA
"I'pynna 3jieMeHTOB"

Pesynbrupyromuii Bumker Oynem co3maBaTh B Oubimoreke "KM 101". Jlnst aToro Kimkaem mpaBoit
KHOIKOM MaHUIYJSITOpa "MBIIIbL" 1O 3TOM 6uOnuoTeke U BbIOMpaeM npuMuTUB "['pymnma 3meMeHToB", Kak
9TO TOKa3aHo Ha pucyHke 5.3.2.1. Jlns HOBOro ameMeHTa ykaswpiBaeM uaeHTudukarop "elCooler" u ums
"XonogunepHUK".

©aiin  PegakTvpoBaHue  [poekT  BugweT OkHo  Bupg  Momows  QTStarter

BSOS MEE &L L e

B BAMRET & o e
% I Mnaa Tun E
= - (] Cumanmaawma BupweT

B4 ApmaTypa BupkeT
e _— KpaH wapoBbIiA BupxeT
E ; i Amei_rop BupeT
b YpoBEeHs BugmeT

1 Hoean GBubnuoTeka

ar AT 1%
- 4 E!u:uu NoGaEWTe EWIVANbHBIA 3NEMEHT Ctrl+l
- ,
H- AGLKS ' ¥oanuTe BU3YanbHeIM 3NeMEHT Cirl+D

- OcHoBHLIE 3

Q OYMETUTE M3MEHEHWA BEM3IYEnbHOM 3aneEMEHTE

- . CeOACTES BWM3YANLHOM 3NEMEHTA Ctri+P
-E S ﬁ' FElaKTUPOEaTE EMIVANEHBIA 3NEMEHT Cirl+E
£
= BuBnwoTera: doc L4
= BwBnwoTera: mnEls L4
E BuBnwoTera: KM101 L4
° BuBnmoTera: AGLKS L4
BuBnuoTexa: Main L4
BubnuoTera: test L4

BE buGnuoTeka: @ JnemeHTapHan durypa
! Bulpe3aTk BU3YANkHLIA 3NEMEHT Cri+X  |==l 3nemeHTh! dopMsl

:*_ KOMMpoBaTE BW3YVaNsHBIA 3NEMEHT Cirl+C E TekcToBbIE NONA

L_' BCTAEWTE BW3YaNbHBIA 3NEMEHT Cirl+y a Megua

. JampyanTte 13 Bl ’ Juarparna

. CoxpanuTe B 6] Cirl+S @ MpoTokon

ﬁ- OBHOBMTL BUEnMoTERKM B JorymeHT

HaxaTe gnA pobasneHya BMAXeTa ocHOBaHHo M oT fwlb_originalsfwdg_Box'

BB pynna snemeHToB JaImepa |:| v

Puc. 5.3.2.1. JJobasnenue suoxcema na ocnoge npumumusa "l pynna snemenmog"” 6 oubnuomexy "KM
101",

[Tocne moATBEep)KaACHHUS Y HAC MOSBUTCS OOBEKT HOBOTO BUKETa ¢ UMeHeM "XonoaumisHuK". Beioepem
ero B cnucke BUpKeToB OnOmmoreku "KM 101" u oTkpbeiBaeM 1isi pelakKTHPOBaHMS. 3a1aauM TEreph BO
BKiaake "ATpuOyrthl" B myHKTe "l'eomerpus" mumpuHy U BbicoTy Bumkera B 250 m 200 mnukcenoB
COOTBETCTBEHHO.
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BosbméM panee cozmaHHbIA 3neMeHT "Bo3gymHblii xonmoaunbHUK" (air _cooler) u meperamum ero

(HaXxaB Ha HEM JIEBYIO KHOIIKY MAaHHUIYJISATOpa 'MbIIIb",

U mepemMenias Kypcop "Mmeimu" 10 oOmactu

BHJDKETA; TIOCJIC ATOTO HY)KHO OTITYCTUTh KHOIIKY) Ha BHOBb CO3JIaHHBIN HaMu BHDKET (puc. 5.3.2.2).

fision-pazpafioTEa

®aiin  PenakTupoeaHne [poekT Buawet OKHo Bna  MNomowk

I BRA® o

ByoHeT:

MpoekTEl

JoEyMeHTE

101

ZNeMeHTEl MHEMOCHEMEI Eunbnvet: -

JHa4eHHe

= CINWEaHKe

- Brnwyed
< AKTHEHEIN
E] FeomaTpua

EEICOTA

peew macwTab 1
sy macwTal 1

Box
HonoAnneHWE

true
false
[0, 0,250, 200, 1, 1,..
a
o]
250

fwlb_KM101/ wdg_elCooler

100% |E| l12M. pazmepa El roman| 4

Puc. 5.3.2.2. Ilepemackusanue( Drag&Drop ) sudoxcema "air cooler" 6 sudacem-xonmetinep "elCooler”.
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B pesynbrare NOSBUTCS OKHO JAManora C NPeAJIOKEHHMEM BBECTH HIEHTH(UKATOpP M UMs HOBOI'O
BuKeTa. VAEHTUPHUKATOD M UMS MOTYT OBITh 3aJaHbl NPOU3BOJNBHO. MBI BBEAEM HICHTU(DHUKATOP
"air _cooler", a UMs1 OCTaBUM TyCTHIM (OHO YHACJEIYeTCs OT poAuTeNs - siemeHTa "air cooler"). Takum
0o0pa3oM, BHOBb CO3/IaHHBIA BUIKET BHYTpH KoHTeiHepa "elCooler" ynacienyer snemeHt - "Bo3myniHblit
xonogmnbHUK"  ("air_cooler"). Ilocme moaTBepkIeHUs BBOJA WACHTH(PHKATOpPA W HWMEHH BHIDKET
"Boznymnsiii xononuiabHUK" ("air _cooler") nobasurtcs B Hamn BumkeT-koHTelHep "elCooler" (puc. 5.3.2.3)

Eaﬁn E!,ﬂ.alTuanaHu! DPH![T Eu,mt(!T D[Hn Eu,ﬂ. I'I:m:lu.u. QTStarter

=88 BREE L O O CE-SEREEE

= 2 -

EE Bunwcer: Swib_KM101/ widg elCooler;
ITnn L= |
AoKyMeHTEl Ewbnwet: -
SNeMEeHTEl MHEMOCHEME] Ewbnwat: -
Ewbnwel

[T AT 101 BuareT
" BozaywHeld Konognn..

MpoekTel

el KonoAMneHWE

4 ;
[4] Eifice
ArpuyTa
|ATan1_rr FHausHHe =
- 1d air_cooler
< My Te Swlb_KM101/wdg_elc.. ||
-~ PognTene Swlb_KM101/wdg_air..
- KopeHe ElFigure
e E] B ozayWwHEIR xanaann...
- QNUCaHWe
- Brenw4en true
< AETHBHEIN false
[ reameTpua [87, 73, 200, 200, 1,.. |*~
- MoMowk [ 1
@ J%%II—--ITI |
Bribparel 3nemenTel: Ywlb_KM101/wdg_elCooler/wdg_air_cooler;:’ 100% |E| HMam, pazmepa El roman A

Puc. 5.3.2.3. Jlobasnenue ynacredosannozco sudxcema "air_cooler”.

3amanuM Ha TeHenu aTpuOyToB BHKeTa B myHKTe "l'eomerpus” koopauHatel "X" um "y" BepxHero
JIeBOrO yria BumkeTa B 25 1 0 MUKCET0B COOTBETCTBEHHO.
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Hanee  pasBepHem  Oubnmoreky  "DNeMeHTHI ~ MHEMOCXeMbl",  HalijleM  TaM  DJIEMEHT
"Bentunsatop"(cooler2) u meperamuMm €ro Ha BHIDKET-KOHTEHHEp. DTOT 3JeMEHT OyaeT TUHAMUYECKH
oToOpakaTh HHTEHCHBHOCTH PabOTHI BO3IYNTHOTO XOJOAWIBHUKA. B pe3ynbrare MOSBUTCS OKHO IUAliora
JUTSL BBOJIA MACHTU(UKATOpPA U UMEHU HOBOTO BHIXKeTa. BBeném uaentudukarop "cooler2", a umsi cHOoBa
OoCcTaBUM TyCThIM. TakuM 00pa3oM, BHOBb CO3/IaHHBIN BUIDKET BHyTpH KoHTelHepa "elCooler" yHaciemyer
sneMeHT Oubmuoreku "DnemeHTH MHemocxembl" - "Bentunarop" ("cooler2"). Ilocine moarBepskieHus
BBOJIa WIeHTU(UKaTOpa 1 uMeHH BUKeT "Bentustop" ("cooler2") mobaButcs B HAIll BUIKET-KOHTECHHE

Ha uJ P A P pif A p
"elCooler". Eciu HeoOxomumo, "mognumem" Bumker "cooler2" HaBepX OTHOCHTEIBHO BHJKETa
"air_cooler" BHyTpu BuKeTa-koHTeiHepa "elCooler" ¢ momoIpi0 MaHen WHCTPYMEHTOB pa3MeEIICHUS
CHU3Y. 3amanuM Bo Bkianke "ATpuOyrtel" B nyHkTe "['eomerpusa"” xoopauHats!l "X" U "y" BEpXHETO JIEBOTO

y TPHOYT YH Tp P Yy BEp
yria Bumkera "Bentunsatop” B 75 u 30 NUKCENOB COOTBETCTBEHHO. MI3MEHNM y yHACI€10BaHHOTO BUIKETA
"Bentunstop" anbda KaHayu (MPO3pavyHOCTh) IBETOB 3aJUBOK (3amoiHeHuil). s sToro BO BKIamke
n n n n n n n n
Atpubytsl" B monsax "Lserl" u "LBer2" n3menum 3HaueHus 1BETOB, H00aBuB K HUM "-200", rme 200 -
3HayeHue rnpospadHoctd ( "0" - MONHOCTBIO Mpo3pauHblid, a "255" - MOJHOCTHIO HEMPO3pPAUHBIH), Kak
MmokaszaHo Ha puc. 5.3.2.4.

@ ©ain  PegakTuposanwe  [poexT  BugweT OrkHo  Bug  MNomows  QTStarter !
- = . N I R ]
=N B MM B o L) B e e
) P, BREEET e,
E Hma |Tm |
= ] ? CTpena BuaseT
|]:| CrHanmaauma BrpxeT
= < Apmartypa BrpxeT
[ E] - -
EE KpaH wapos o BrpxeT
& : i Aneii_rop BugweT
— >|  ¥poBeHb BuaxeT
Lo o BoagywHell xonogM... BugweT
- AGLKS BuBnma...
(- OcHoBHBIE 3NeMEHTbI BuGnumo...
ﬁ TecToBan BuGnumo...
a Qriginal widget's library BrEnuo...
= KM 101 BuGnMa...
EI@ BosgywHel xonogk... Bugmert
'T_: ............... ATRMBYTE " e e e
.’.S!‘ ATPUEYT |3|—M—Mﬂ
= arc:(78.19[39.74):(78.19/60 2...
<L arc: (46 5]40 63):(53 4240 6): ..
arc:(59.4/46.59):(59 4|53 .41): ..
= line: (53 42|59 4):(60 26[78.19. .
= line: (46 .58|59.4):.(39.74[78.19...
N Cruvcok sne..  arc:(53.42]59.4):(46 58|59 .4)
arc:(60.26(78.19).(39.74|781...
line: (40 7|53 68):(21 B1[60.26. ..
line: (40 6[46.59):(21 81[39.74...
arc:(40.7]53.68):(40.6/46.59): ...
arc:(21.81160.26%:(21 .81138.7...
~ UgeT | | #rrrro0-200
UseT2 #1f0000-200 :
WA e el TR
100% El Kana. pasmepa Drumm d

Puc. 5.3.2.4. H3menenue npospaunocmu y6emoa 3anoiHeHull y yHacie0o8anno2o sudxcema "cooler2".
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Teneps no6aBum B BuKeT-KOHTelHHep "elCooler" 1Ba TEKCTOBBIX MOJIS,, OCHOBAHHBIX HAa NMPUMHTHBE
"Tekct", ¢ LeNbI0 0TOOpAKEHUS BXOJHOM U BBIXOJIHOW Temreparyp noroka. /s storo B 6ubimoreke "KM
101" BeImenTuM BHIDKET "XONOAWIBHUK' W Ha)XMEM Ha TMaHENIW BU3YAIBHBIX JJIEMEHTOB Ha HWKOHKY
npumurtuBa "Tekct", kak 3To okazaHo Ha puc 5.3.2.5.

Qiin Penaktnposadne [lpoekt Buaxer Okdo Bna  Momowe QTStarter
B OIDNOMEE L O B “ERaE
—— E ofaenenne BnaweTa ocHosaHHaro ot '/wlb_originals/wdg_Text'|
5 [ BT e
£
E Wma |Tun;
c - NokymenTel
-
|| CEPYINEHHBIA NpAMD...
= ]
s | Tpyba_Ugal Bug
= CenapaTtop Bua
o i
L I Tpyba npaman eeptin.. Bum
: CrpenalofremHan) Buay
----{!} Compressor 1 Bna
-~ | Tpyba_tpoiiunk Bug
CKpyrneHHelii npamMo... Bn -
- Tovha YronloBEmH.. i
1 s 1|
]
£ -
e ATpubyT 3Ha4eHHna Il
gl o 1d elCooler
< My Julb_KM101/wdg..
| b PoanTene Swlb_originals/wd...
=|| i KopeHs Box
= < MmA HonoAuneHNE
o ||
— - QnHcaHne
-~ BEnH4eH true
o AKTHEHEI false
[#-- FreameTpna [0, 0, 250, 200, ..
Momowe [ 1 —
=
[ 3 g3 | UI‘ '_'|
1T PRI T RERN
Hawate anA AobaeneHna BnaxeTa ocHoBaHHoro oT 'fwlb_originals/wdg_Te:xt' |1[][]'II||E||I||'I:|M. pi!M!FI|D|rnman| A

Puc. 5.3.2.5. Jlobasnenue 8 konmetinep HO8020 31eMeHmMA, OCHOBAHH020 Ha npumumuse "Texcm".
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B pesynbraTe mosBUTCA OUANOr BBOJA WACHTU(GUKATOpPAa U MMEHH BHOBbH CO3/1aBAEMOT0 JJIEMEHTA.
Beenem wupentuduxarop "Ti" uis mepBOro TEKCTOBOTO TMOJI, a WMS OCTaBHM IIyCTHIM. 3adaauM
reoMeTpUYECKHe pa3Mepbl M KOOPAMHATHI BEPXHErO JIEBOTO yria BUJKETa, KaKk 3TO TOKa3aHO Ha pHC.

53.2.6

daiin  PegakTHpoBaHne

MpoerT

BuaweT

OrkHo  Bua  Nomowe  QTStarter

MEE )0 @

MpoekTel

T v

9 Tectoman

Bubnnal

l

i macwTah 1
ey MacwTah 1

5 SRR ApesbyTai o
uE; ATpnfiyT IHa4eHNE -
= - BEAWYeH true
< - AKTHEHEIA false

Ll reametpna [5, 20, 70, 35, 1, ..
o 5 gt
m : 20 E:
] :’""LI.IHEHHH 70

, z o
S @TETYN 4]
[E Nomowe [ ]
KoHTEKCTHOR

Li!l%“h\l---lﬂl]ul

'''''''''''''''''''''''''''''''''''''''''''''''' =
[—I-_.g BrupweT: /wib_KM101/ wdg_elCooler
Kma |Tun
[F- DokymenTe Enbnno
[Fl ZnemMenTEl MHEMDCHEME EnBnue
B KM101 51BN o
{ AT AT 101 BumkeT o o o
; P BozAywHEeR xonoann.. Buaxer O Text field O
@ HonoAUNEHWEK BuaseTt o o
AGLES EuBnua
CICHOBHEIE 3NEMEHTEI Enbnno
EnBnnal

100% |E| l12M. pazmepa D raman é

Puc. 5.3.2.6. 3a0anue ceomempuu euoscema "Ti".
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M3MeHnuM pa3Mep M YCTaHOBUM YyCWieHHe wpudra Juig 3toro siemeHta (puc. 5.3.2.7). Obparum
BHUMAaHHE, YTO M3MEHEHHBIC TOJs Y YHACJIEOBAHHBIX BHJDKETOB IOJCBEUMBAIOTCS CHUHUM I[BETOM JJIs
y100CTBa OTCICKUBAHUSA U3MEHEHUM M TOCHIENYIoNIeH ux "ouncTKH'"(0TKaTa) ¢ MOMOIIBIO KJIMKA MPaBON
KHOIIKOM MaHUITYNIATOpa "MBIIIL" IO U3MEHEHHOMY aTpHOyTy.

daiin  Pegaktnposanne [poexT

Bnmker

DrHo Bna Nomowe QTEtir‘t!r

I
L
|| Fma
o
E“' == JIHHH1A
| | #‘ Ctpena ofpatHaalob.. BaaweT
5 = CEpYrMeHHell npAMo.. BugweT
E == Tpyba npaman ropua.. BuameT
@ == Jluneika BuaweT
Opd .
] d. . Pipe-cross BuaxeT
== Obpbig BuaweT
[ lWkana BuameT
% EEF -] BuameTr
CTpena BuaneT -
I"I CHrHanWzauna BuaweT

O BriGo P |_up||¢|T.a

—Obpazew;

'''''''''''''''''''''''''''' ATpeby el el
ATpubyT |3Hi'-|!HH!

Momowe [ ]

KoHTeKCTHOR .

l CeAzH ] ATpnbyTel ]

i DbpaboTra €.

0, #000000, CnnowHoi
Aa Arial 11

#000000

Wran naonnnaTa N

lD%%\I—-HUIDIUI

AaBbCcDdEeFf

[ ] HaknouHeii
D MepevdpEHyTEI
D MoaqEpeHyTRIA

[V MNpHHATE ’ x CTMeHa ]

|1DD1i|E||I-"I:M. pi:n!pi”]lrnman| A

Puc. 5.3.2.7. H3menenue pazmepa wipugpma ons eudscema "Ti".
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Teneps n3menum nose "Tekcr" Bupkera "Ti", ykazaB B HeM Haiuuue aprymenra "%I1", B KOTOpbIH
BIIOCJICJICTBUH OyJIeT IiepeaBaThCs pealbHOe 3HAYCHHE BXOIHOM TeMiieparypsl (puc. 5.3.2.8).

¢iﬁn PepakTnpoeanne Mpoekr  BugweT

DrHo Bua Momowe QTEtir‘t!r

mA

MpoekTel

ATpubyTe

CeAzn

=

[F- QokymenTel
[Fl- ZnemMenTEl MHEMDCHEME BnBnuo
KM 101

AT AT 101 BuaweT
f- 1 BosAyWwHEI xonoann.. Brmwet
@ HonoAMNEHHE BuraweT

[F- AGLES Ewbnno

ATpuGyTel
ATpubyT I3Hi'—|!HH! -
£ spon [ ]
[ Fpannua 0, #000000, Cn...
b WpndT m Arial 141 .
“ User *000000
i ¥ron nogopeta O
i MepeHoc cnoe  true
i BelpaBHUEAaH.. B ueHTpe
rs

L KonmdecTeo .. 0

I PFERITE

(JCHOBHEIE 3MEMEHTEI EvBnna|

ﬁ TecToean EnBnnal

-l Original widget's library Ewbnno

BBl 0 e e

[ Brpwcer: /wib_KM101/wdg_elCooler

L [RE |

100% |E| l12m. pazmepa |:| raman d

Puc. 5.3.2.8. H3menenue nons "Texem" u ykazanue 6 nem nanuuus ampubyma ons euoxcema "Ti".
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Hanee B nepeune atpuOyroB Bumxkera "Ti" B myHkre "KommuectBo aprymeHntoB" ykaxem 1"
ckoHurypupyem aprymeHt (puc. 5.3.2.9). Hucno "300.25" 3agaHo IUIIH TOIBKO C LEIbIO HATIISTHOCTH, B
pPEXUME HCTIOTHEHUST OHO OyJIET MMOJMEHSThCS PeaJbHBIM 3HAYCHHEM BXOJIHOHM TeMIepaTyphl.

'miin PenaktnpoBanne MNpoerTt Buaxer OkHo Bua MNomowe qTEtirt!r

§E|Oll ME L 0 =

[-'-._g BupweT: wib_KM101/wdg_elCooler

MpoekTel

AokyMeHTEIl
SNEMEHTEl MHEMOCHEMEI

ﬁ TecToBan Ewnbnno|
-i Original widget's library Ewbnno|

Evfnna
| AT AT 101 BnmkeT
E . 4 BozaywHell xonognn.. Bumwxert
= E HonoAWNeHHE BunmweT

| Bl AGLES Evnbnno
"'DCHHEIHI:IE INEMEHTLI EBuBnua|

g o ATpesbyThl T
\é ATpnbyT IEIH.'H!HH! -~
o
(= - UeeT #000000
5 H

- %¥ron noeopoTta 0

-+ MepeHoc cnoe true
= -~ BelpaBHHEAH.. B uenTpe
@
[ %)

< TERECT =l

rpan,C
- Konmqecteo .. 1
|:| ApryM!HT [u] [BewecTeRHHEIRA, ..
- THR BewecTEeHHBI
"""!HEHEHH! 300,25 S

I PFPEEN T R

100% |E| l12m. pazmepa D raman d

Puc. 5.3.2.9. Kougpueypayus apeymenma ons eudicema "Ti".
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Teneps cxonupyem BumxeT "Ti" ¢ menblo co3maHUs aHAJOTUYHOTO emy Buipkera "To" (BbIXoJHAs
TeMIIepaTypa), Kak 3To Moka3aHo Ha pucynke 5.3.2.10.

@Eﬂn PegakTpoBanue [poekT BugweT OkHo  Bug  MNomows  QTStarter !

EL

]
|—
E I Mna
= - @] Cvmanusauns
=< ApmaTypa
KpaH waposki
Amei_rop
s YpoBeHe BupxeTt
: L BoagyuwHbm xonogw... Buamert
- AGLKS BuBnma...
-- COCHOBHBIE 3NEMEHTHI Bubnuo. .. o o
: - id TecTosas BuEnmo. .. o 3“&'_25 o /|\
a Original widget's library BuGnuo. .. rpaJ .
- KM 101 BMBMMG... o "PAE vaamme susyanereii anewe

BosgywHeld xonogH... BugxeT . OYHCTHTE HIMEHEHWA BW3YANEHOMD INEMEHTA

- —I—_ Boagy wHbIA

- - CEONCTEE BM3YaneHoOM 3NemeHTa Ctri+P
L osiuie s ATpuByTH [ PepakTiposaTh BUayanEHLIR 3nEMEHT Ctri+E
Z
é‘ ATpHBYT |3|—M—Mﬂ Bun '
E- ~Uger . £000000 [BT CosgaTs WKoHKY U3 BUAKETE
- ¥mnnoeop... 0 Co3JaTh MI0BPEMEHUE M3 BHIKETS
< MepeHoc cnog  true A i
E - BelpaeHuea... B usHTpe YEenuunTE (+10%)
] a1 ¥MEHBWWTH (-10%)
- TekcT
mpagn,. C CBpocuTe macuTab (1009%)
-~ KonuyecTeo... 1 e ﬁg’ BblpesaTe BW3yaneHLIA SNemeHT
=1 AprymaenT 0 [BewgcTeenHbin, 300.25, 3;£2] |- o N S —
e 1IN BelecT s eHHail ﬁ KonvpoBaTe BEW3YanoHbIA SNSMEHT Ctri+C
- 3HadeHwe 300,23 = L‘: BcTaBWTe BW3yanbHLIA SNEMEHT
- . 3amyanTe 13 B,
L - n CoxpaHuTe B BJ Ctrl+5
BA% b e TRl -
HawaTbe ANA BeINCNHEHWA KONWPOBAHWA BU3YansEHOMo 3NeMeHTa. 100% E| Mam. pasmepa Dlﬂ' a

Puc. 5.3.2.10. Konuposanue suoxcema "Ti".
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BeraBum cxonuMpoBaHHBIM BHJDKET B BHUIDKET-KOHTeHHep "XonoawnbHuk" B O6ubmuoreke "KM 101"
(puc. 5.3.2.11). B auanore BBOIa HAESHTU(PUKATOPA U UMEHH JJI1 BHOBh CO3JIaHHOTO BHKeTa B mosye "[D"
ykaxkeM "To", a ©Ms1 OCTaBUM ITyCTHIM.

@d_:n'm PepakTvpogaHie [poekt BupgweT OkHo  Bug  Nomowps  QTStarter

zeamw

5
£
7} I naa
|
|| KpaH waposbii BupxeTt
Imei_rop BugweT
Bl 1 Ypoeene BupxeTt
E|E- KM BuEnuo. .
& | B ario BupxeT
— “" BoagyWwHbA xonogW... BupgweT
NidnL LiLiLr EF‘Iiﬂ'J.-‘_'lT

m Hoeaa BubnuoTeka

- AGLKS
- JCHOBHBIE 3 .
: 05aBWTE BUIYANbHLIM 3NEMEHT Cirl+l
E- TECTDHB‘ A Y
a1 = -‘Ynmumyam-hﬁam Ctrl+D
,,,,,,,,,,,,,,,,,,,,,,,,,,,, d
5 M OuMcTUTE MaMEHeHUA BUIYaNEHOMD 3neMeHTa L rp;#_ c
é“ ATpubyT . CEONCTES BMIYANeHOM 3NEMEHTA Ctrl+P
[+
a :E'I'y"rh I PenakTMpoBaTE BMIYaEnNsHLIN 3NEMEHT Cirl+E
- PopuTens BuGnuoTera: doc k
=
=] e BuBnuoTera: mnEls r
) < A
= EwBnuoTexa: KM101 3
- OnNUcaHKe BubnuoTeka: AGLKS b
BuGnuoTeka: Main k
- BrA4EH
- AKTHEHBI BuBnuoTeka: test »
G- MeomeTpna m BwbnuoTera: originals r
B MNomons
ﬂ Bhipe3aTh BEM3IVANEHLIA SNEMEHT Clrl+X
~ KoHTekcTHD :*_ KonMpoBaTe BM3YaneHLIM 3NEMEHT
BcTaguTe BUa ;.-'::1.n|:-H|:-|i':h; NEMEHT
- OfpaboTra . JarpysuTe ua BJ
. CoxpaHiTe B B] Cirl+S
- CTpaHuua
= doH @ OBHOEWTE BUEMMOTEKK

Ha#aTe NA BbINOMHEHWA BCTABKK BW3IYaNkHOM 3NEMEHTA.

Puc. 5.3.2.11. Bcmaska ckonupo8anno2o suoxcema 8 gudicem-konmetinep "Bo3oywnwiil xonoounvrux"
oudruomexu "KM 101",
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N3menum reomerpuro Bukera "To", kak nokaszaHo Ha puc. 5.3.2.12.

Egﬁmmlmwmwrﬂmrnﬂgrhmwﬂm

Eﬂ.lﬁ+mllmﬁﬁq

= L T R A
=
E I Mma Tun B
= >i KpaH waposbii BupxeT
> i Imein_rop BugmeT
P 1 ¥poeere BupxeT
El KM 101 EMEMO...
B @ AT 101 BupKeT
i BoagyWHbIR xonogW... Bupgwer i
{ON0JHNEHWE BugmeT B
- AGLKS BuGmMo. .. )
[ OCHOBHBIE 3NEMEHTEI Bubnuo... =
1. &3 Tartnoan Fuaf i )
= A“nim ''''''''''''''''''''''''''''''''''''''''''''
2
.’E‘ ATpUEYT IHaYeHWE |~ |
= T To
el - MyTe Fwilb_KM1 01 fwdg_elCooler fwdg_To
- PoguTens fwib_originalsiwdg_Text
- KopeHe Text
- Amaa
- BrmoqeH true

E.} [eomeTpHA [175,20,70,35,1,1,0,0]

“owvpuna 70

‘opblicoTa 35

----- ¥ Macu 1

..... v Macuw 1

- Z 0

“ootetyn O -
E.} MomMo L [.1 E

T FEETTYYELEY

[100%][vsm. paswepal ]roman| |

Puc. 5.3.2.12. Usmenenue ceomempuu sudsxcema "To".
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Tenepp n00aBUM BMJDKET, OCHOBAHHBIM Ha mpuMHTHBE "OineMeHTbl (opMbl", KOTOphIH Oyrem
ucronb3oBaTh B KadectBe ComboBox st BeIOOpa 3aaHuil MPOU3BOAUTENBLHOCTH XOJOAMIbHHMKA. B
KauecTBe HIeHTU(UKaTopa ykakeM "cw", u mone "Mms" octaBum mycThiM. (puc. 5.3.2.13)

Eg‘u’mmlmmegnnﬂm[hmnpﬁm
B ad
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, JobaeneHWe BWI¥ETE OCHOBaHHD
8
] I Mnaa
E H T — -
=l KpaH wapoBblid BupxeT
i Imeli_rop BunmeT
=l | YposeHs BugmeT
Z|Z EM1m BuGmMo. ..
=
& ©- [T AT 101 BugxeT
—_— > “" BoagyWwHsi xonogW... BupgweT
X ONOLANEHAE i BugweT
E- AGLKS BuGnmo...
-- JCHOBHBIE 3NEMEHTBI BuGnuo... "
B g4 Tectosan EuGnuo... =
__m:_m P TR L icloodte lik | = AT N
| TR E 30025
it ATRRBYTE - E rpag. C
é‘ ATPHEYT JHaueHE =
=l elCooler
<l - nym fwib_KM101hwdg_elCoaler
- PoguTens fwib_originalsiwdg_Box
a| - KopeHb Box
&l - WMma XonogunbHUKE
F]
- BRADYEH true
- AKTHEHEIA falze
- MeomeTpuA [0,0,250, 200,1,1,0,0]
- Momowe L]
- KOHTEKCTHO...
- ObpaboTea ... —

B Crpawma  []
-- DoH [#FFFFFF, ]

KD

HaxaTte pna gobaeneHva sug¥eTa ocHoBaHHomo oT 'fwib_originalsiwdg_FormEl

Puc. 5.3.2.13. Jlobasnenue suoxcema, oCHo8anHo20 Ha npumumuee "Dnemenmuol popmot”.
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3aganum napametpsl yHKTa "['eomerpus” Bo Briaake "ATpuOyTsl" Ui BHOBb 100aBIEHHOTO BUDKETA:
nn nen

koopauHatel "X", "y" BepxHero neBoro yria, mWupuHy U BbicoTy B 60, 158, 60, 40 cooTBETCTBEHHO.
N3mennm "Tum snemenrta” B Combo Box, kak 310 mokaszano Ha puc. 5.3.2.14.

]
=
=
['F]
E T — -
C KpaH wapoBblid BupxeT
i ImMel_rop BugmeT
| | YpoBeHs BugmeT
Z|E KM10M BuGmMo. ..
o i
& ©- [T AT 101 BugxeT
—_— > “" BoagyWwHsi xonogW... BupgweT o
¥ ONoLMNEHWE BugeT R
E- AGLKS BuGnmo... "
- OcHOBHIE 3NEMEHTH Bubnuo... =
Gl il Tartmoan Eral L
A BTRREETHL "= e
=
.’E" ATpuBYT JHa4eHMe =
2 ey 158
= | i i wHpMHa B0
----- BblcOTa 40
= X MEcu 1
mf| i i ymacw... 1
“o OTCTYN 0 e
- Moo s [
- KOHTEKCTHOD ...
- ObpaboTea ...
IEERNENEYENEN Crooka penarTipos. -
- JHAYEHWE CTpoKa pegaKTHpoE.
- Bug, TeKCTOBBIM pelakTop —
Check Box —
v
A . Kb meman nan HHQHKE —
@, [EETT—
k Cnangep
Monoca NpoKpyTEW 100% E| Wam. FMF“_Iul_"W A

Puc. 5.3.2.14. Uzmenenue "I'eomempuu" u "Tuna snemenma" 051 61086 CO30aHHO20 8UONCEMA.
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3anomuuM mons: "3Hauenue”, "Onementol" u "llpudrt", xak 310 MoOKazaHo Ha puc. 5.3.2.15. Kpome
3TOr0 BaXXHO KOMOOOOKC TMOAHSTH HAJ BCEMH W CJeNaTh AaKTHBHBIM. J[Is aKTHBH3aluu BUJDKETA
KOMOOOOKCa HY’)KHO YCTaHOBUTH COOTBETCTBYIOIIIEE CBOMCTBO JIJISl HETO.

AT tain

PepakTHRO B aHWE

MpoekT

BugweT

OkHo  Bup

B [ XonogunsHuE

AGLKS

Bioagy WHBLIA xonogw. ..

BugxeT
BugxeT

BrGnWo. ..

= Bupxet
a
E |I.-'1ru'|:n |THI‘I B
£ = KpaH wapoBbi BugweT
AmMen_rop BunweT
= | YpoBeHe BugweT
Z | KM101 BuGmMo. ..
& AT AT 101 BugkeT

]

ATpHEYTH

IS

Nomowp  QTStarter

Y CEEL LR NPT IF

ATpHbYT

JHaYEHKE

MamMo s .1

KoHTEeKCTHD. ..

[ CBAIN ] ATpHEY TEI l

DObpaboTra ...

Tun anemeHTa
JHa4veHKe

WpwdT

Combo Box

300.25 300.25
rpaa. C rpag. c
] O
0200 |0
O ] O

100% B Mam. pasmepa D|r::uman

Puc. 5.3.2.15. 3anonnenue napamempos ComboBox "cw".
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Jlis oroOpakeHHs €AMHHUIBI W3MEPEHUs] MPOU3BOJAUTEIBHOCTH XOJIOAMIbHHMKA JOOABMM BHJDKET Ha
ocHoe mpumutuBa "Tekct". Jlemaem Ty ke mpoueaypy, uro u i Bumkera "Ti". Maentuduxaropom
BHOBb CO3JIJaHHOTO BHKeTa caenaeM '"dimension", M3MEHUM T€OMETPHIO: KOOPJAMHATHI BEPXHETO JIEBOTO
yraa "x", "y" ykaxem B 125, 168 cOOTBETCTBEHHO, a IIMPUHY U BBICOTY - B 60 u 20 COOTBETCTBEHHO.
[Tomensiem pazmep mpudTa Ha "14 ycrnennsiii", a B mosie "Tekcr" BrumieM "00./MUH.", 4TO 1 OyIeT HaIICH

enuHuIeH n3Mepenus (puc. 5.3.2.16).

AT @altn  PegakTvpoeaHwe  [MpoekT  BugweT Orkdo  Bug  Momows  QTStarter
= 0 W e @- b W el Neal A0S é
T OIS RN ®E L @ =i 5 M ED -

5 Bwpxer
=
E ||r'1Mﬂ |Tun | B
= o= KpaH wapossi BupxeT
Imein_rop BugmeT
= | Ypoeere BupweTt
E|E-KM1M BuBnuo. .
= BT aT101 BugkeT [
— Boapy WHbIM xonogM... BugweT
! OE- P XonopMnsHAE BugmeT -
AGLKS BUBMO ... - 30025 300.25
= ATpuByTH rpaa. c rpaa. C
= ATpWEYT AHadeHWe I:]
o Py
[+
=
e
— CopaboTka ...
=
& DoH [1
o MpaHwua [0, #000000, Crino wHoiA] o
- | |
WpndT m Arial 141000 200 [T B)EJS‘IHHE
UgeT #000000
Yronnoeop... 0
MepeHoc cnoe  true
BblpasHUEE...

El LUEHTpe

{06 .M.

KonmyecTeo... 0

R S S |

100% B Mam. pasmepa D|r::uman

Puc. 5.3.2.16. Jlobasnenue eudscema "dimension", ocnosannoeo na npumumuee "Texcm" u usmenenue e2o
napamempos.
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Jns  npoOaBiieHUs JIOTHKA — 0OpaboTKH

Bumkera "XomomwibHHK'(elCooler) oTkpoem  mauanor

pEelaKTUPOBAHMsI CBOWMCTB ATOTO BU3YaJbHOTO JIEMEHTa U nepeiaéM Ha Bkiaaky "OOpabotka". Ha sroii
BKJIQJIKE MBI YBUUM JIEPEBO aTpHOYTOB BUKETA M TOJIE TEKCTa MPOTPAMMBI, JJisi 00pabOTKH aTpuOyTOB.
Jnis pemieHus Hamien 3agaun HYHO q00aBuTh Tpu atpudyra: Ti, To, Cw (puc. 5.3.2.17). 1ns nobaBienus

aTpuOyTa HYKHO DPa3BEpHYTh KOPHEBOW JIIEMEHT

".", BBHIOpaTh JIOOOH 3JEMEHT BHYTPH KOPHEBOTO H

Ha)kaTh KHONKY "J[006aBUTh aTpuOyT" CHU3Y.

=

BubnnoTesHeIM BiKer: elCooler

Bugwet | ATpuBYThI I OBpaboTra [ CEB AN ]

Id | Wma | THn gaHHbIX Paboqan obnacTb | Obpak. | KoHgurypaua KoH@MrypaLmoHHbIA wat ':]
hordStyle  TpaHWUE.CTMNL Boifop Ugnbix 0;1,2,3,4,567.8... Het
Ti BxogHan TEMNEpaTypa NoToka BeuWgcT BEHHBIA 000 v BxopHan ce AL MNapameTp|Ti
To BrixogHaa TeMnNepaTypa NoToka BeuwgcT BEeHHbIA 0,00 X BxopHan cB AL MNapameTp|To
Cw MpoM3IBogMTENEHOCTE Llgnkii MNonHan ce A3 MNapameTp|Cw
ow
dimension |:|
air_cooler -
Ti F
To M
Lobagute aTpubyT ] [ YaanuTe atpubyT l
bk npougnyper | JavalikeCale JavaScript | v] BbMHcneHHA NpoLEnypbl (Mc): [ -1 ]

Puc. 5.3.2.17. [lobasnenue mpex ampudymos o5 snemenma "elCooler" oubruomexu "KM 101"
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Hanee Bkimouum B 00paboTky atpulyt "value" komboOokca "cw", kak 3TO mokazaHo Ha puc. 5.3.2.18.

AHAJIOTUYHO BKJIIOYMUM B 00pabOTKy aTpuOyT '

"cooler2".

% BuonHoTEHLIH B KeT: elCooler

‘argOval" msa Ti u To, a Taxke arpudyT "speed" y amemenTa

dimension
air_cooler
Ti

To
cooler2

- E

BupxeT | ATpUBYThI I OBpaboTra [ CE A ]
Id | Mma |Tun BaHHBIX Paboqas obnacte |Oﬁpﬂﬁ. | KoHgurypaupma KoHGMrypaLpoHHEIR maﬁlil
elType Twun anemeHTa Brifop ugnbix 0;1,2,3,4,586,7|C.. Het
value IHaqeHne CTpoka | v’ Het
tems 3NEMEHTBI CTpoka | Het
font LWpwpT LWt | Het

DI

JoGasuTe aTpubyT

J

YaanuTe aTprByT l

bk Nnpouepypel. | JavalikeCalc JavaScript

|VI BbMucneHna npouggypel (Me): | -1 ]

Puc. 5.3.2.18. Bxrouenue 6 oopabomky ampubyma "value" komboboxca "cw".

B 3aBepuieHMM YCTaHOBUM S3BIK IOJIb30BATEIBCKOIO MPOrPaMMHUPOBAHUS JUIsl MPOLETYPHI

B

"JavaLikeCalc.JavaScript" u Hanuiem nporpamMmmy o0pabOTKH 3TOTO BUDKETA:

Ti argOval = Ti;
To argOval To;

ev_wrk = ev_rez =
off 0;
while (true)

{

LLEL L
’

ev_wrk = Special.FLibSYS.strParse (event,0,"\n",off);
if (ev_wrk == "") break;
if (ev_wrk == "ws CombChange:/cw") Cw = cw _value;

else ev_rez += ev_wrk+"\n";
}
cw_value Cw;
cooler2 speed

Cw/5;

Buumanue! Ilomemenme uian peiakTupoBaHue POrpaMMbl BUXKETA HE IPUBOIUT K HETIOCPEICTBEHHOM
e KOMIWISIIIAY, a 3HAYUT He OyzeT cooOmeHnid 06 ommoKax B MporpaMMe, €Ciii OHU UMEIOT MECTO OBITh.

DTO CBSI3aHO C TEM, YTO HEIIOCPECACTBCHHOC

HCIIOJIHECHUEC IIPpOrpaMMbl, a 3HAYUT U eé KOMITHUJIALINA,

OCYILECTBIISICTCS B OKPY>)KEHUHU M B MOMEHT 3aIlyCKa Ha MCIIOJHEHHE MpoeKTa Buzyanuzanuu. [Ipu sTom Bce
OMMOKY, BO3HUKIIHNE MPU KOMIWISINH, BBIBOAATCS B Buue coobmennid OpenSCADA, a BHIKETHI C
omnbOkamMu He ucnonHstoTcs. [locmorpers apxuB cooOuiennit OpenSCADA MOXXHO B I[NIaBHOWM BKJIAJIKE
noacucrembl "ApxuBbl" nin B TepMuHaie 3amycka OpenSCADA, ecnu 3ammyck ObUT U3 TEpMUHAIIA WIIHA €r0

IMYIIATOpA.
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Pesynbrupyromuii Bua Bkiaaaku obpadotka Bumxketa "elCooler" 6ubnuorekn "KM 101" Gynet umerh
BU/I, TOKa3aHHBINA Ha puc. 5.3.2.19.

]

= BubMoTeYHBIN BiKeT: elCooler

BugseT | ATpUBYThI ] OfpaboTra [ CB A3n ]

| Mma |Tnn BaHHBIX Paboyas obnacte |OGpal. KoHdurypauma KoHGWMrypaLoHHs wadno

dimension
air_cooler
.. Ti

.. To

- cooler2

JobasuTs aTpubyT ] [ YpanuTe atpubyT l

ablk npougnypel: | JavalikeCale JavaSeript |v] BlelqvcneHua npolggypel (Mc): | -1 ]

Ti_argOval = Ti;
To_argQOval = To;

ev_wrk=ey_rez=""
off=0;
while{true)
{
ev_wrk=Special FLIbSY'S strParse(event 0,"n" off);
if{ ev_wrk =="") break;
if{ ev_wrk == "ws_CombChange:flow" ) Cw = cw_valug;
else ev_rez+= ev_wrk+"\n";
1
cw _value = Cw;
cooler2_speed = Cwig;

Puc. 5.3.2.19. Pezynomupytowuii 6uo ekiaoxu oopabomra euddicema "elCooler" oubnuomexu "KM 101"

3a1<poeM Juajior pe€aakKTHUpPOBaHUA CBOICTB BU3YAJIbHOTO JJICMCHTA, CO3JaAMM HMKOHKY Ha OCHOBC
Hamero 3JICMCHTA, 3aKPpOCM BHYTPCHHEC OKHO PCAAKTUPOBAHUA U COXPAHUM 3TO BCE.

Ha sToM pa3paboTky KOMIUIEKCHOTO 3JIEMEHTa MOYKHO CYUTATh 3aKOHYEHHOM.
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5.3.3. loGaBJieHHEe KOMILJIEKCHOI'O 3JIeMEHTa HAa MHEMOCXeMY

st mpoBepku pabOTOCIIOCOOHOCTH W OIIGHKH PE3YJIbTaTOB HAIUX YCWIHKA 00aBUM CO3JaHHBIN
BH/DKET HA MHEMOCXEMY, pa3paboTaHHyr0 B paszaene S5.2. BwimmonHum 53Ty omepanuio i JIBYX
xonoawinbHukoB "AT101 1" u"ATI01 2".

Jnst aToro otkpoem kaap mHemocxemsl "AT 101" Ha penakrupoBanue. Ilocne yero xBataem "Mbliibio"
HAaIll KOMIUIEKCHBIN JIEMEHT M TalllUM HAa MHEMOCXEMY, I'/ie OTIIyCKaeM B HY)KHOM HaM no3uuuu. B nnanore
3arpoca uMeHH BBoauM wuaeHTH(ukaropel "ATI101 1" u "ATIOl 2" coorBerctBenHO. llone umenu
onyckaeM. JloOaBlIeHHbIE JIEMEHTHI pacrosiaraeM Kak Ham ynoOHo. Ilocie BBINONHEHUS MOAOOHBIX
MaHUINYJSAIUNA y HAac JOJDKHA IIOJyYUTBCS MHEMOCXEMa C BHJIOM, IIOXOXKMM IIPEJICTaBICHHOM Ha
puc.5.3.3.1.

— .
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Puc. 5.3.3.1. Buo mnemocxemvl ¢ KOMNIEKCHbIMU dJIEMEHMAMU.

CoxpaHuM HOBYIO MHEMOCXEMY M 3akpoeM €€ OKHO. Jlanee mepeinéM B NPOEKT U OTKPOEM OTY
MHEMOcXeMy B jiepeBe npoekra "['pynmel curnanuzanmii (madnon)"->"KopueBas crpanuna”->"I'pynma 1"-
>"Muemocxemnl"->"AT 101". Kak MoOXXHO 3aMe€TUTh, HAIIH HOBBIE DJJIEMEHTHI MOSBWIMCH 31ECh
aBTOMaTHyecku. M Ham ocTanoch TOJBKO MOAKIIOYUTH CBSI3U K HOBBIM 3JieMeHTaM. {1 3TOro oTkpoem
JIUAJIOT peJaKTUPOBaHUSI CBOMCTB MHEMOcCXeMbl Ha Bkiajke "Cs3u" (puc.5.3.3.2). Ha sToit BKimagke Mbl
yBuauM gaepeBo ¢ anemeHntamu "ATI01 1" u "AT101 2". Pa3BepHyB 1000i U3 311€MEHTOB, Mbl YBUJIUM
BeTKy "Ilapamerp" kax pa3 ¢ arpubyramu "Ti", "To" u "Cw", Takum 00pazoM, MbI MOXKEM MPOCTO yKa3aTh
aapec napametpa "prm:/LogicLev/KM101/AT101 1" B mone "[lapamerp", a atpubyThl OyayT paccTaBieHBbI
ABTOMAaTHYECKHU.
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g_so/pg_1/pa_mn/pg_2

[ Bnamer | ATpnByTEI | ObpaboTra J CeAzn l

KMma I]HEHEHHE
= AT101_1

prm:/LogicLew/KM101/ATIO0L 1

- Cw pren:fLogiclew/KM101/ATI01_1/Cw
o T prm:/Logiclew/KEMI01/ATIO0OL 1/Ti
- Ta pre:fLogicLew/KM101/ATIO0L 1/To
El-AaTi01_2
[El- NapameTp prmi/LogicLev/EM101/AT101_2
- EW prm:/Logiclew/KEM101/ATI0Ll_2/Cw
o T prea:fLogicLew/KMI101/ATIO0L _2/Ti
- Ta prm:/LogicLew/KM101/ATIOL 2/To
=l a1 _Ti
= Parameter
-~ pErr
-~ pMa..
- pMa..
- pMa.. walbAT101_1Ti
- pPrec
- pWal  prmifLegicLew/KM101/ATIOL_1/Ti
b red EVAL
‘e splame
[+ &1 _To
- A2_Ti
[+ &2 _To

Puc. 5.3.3.2. Bknaoka "Ceasu" ouanoza pedakmupoganus c80tcme MHEMOCXEMb.
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CoxpaHuM Hally MHEMOCXEMY M IPOBEPUM, UYTO MOJYYHJIOCh. [[Isl 3TOro 3akpoeM OKHO JHajiora
CBOMCTB 1 3amycTuM npoekT "[pynmbl curnanu3anuil (mabioH)" Ha UCMIOHEHUE. 3aTeM MEePEKITIOYNMCS Ha
BTOPYIO MHEMOCXEMY KHOINKaMu Juctanud. [Ipu 6e3ommbounoi koHpUrypauu Mbl JOKHBI YBUJIETh YTO-

TO moAoOHOe n300pakEHHOMY Ha puc.5.3.3.3.

YANEl CHrHANHz AL (wabnon)

©aiin - Hapywenne Bua  Momowe

Mpynna 1

100 - o6./MuH

wrB-@ Q0 =wE

roman

Ha sT0if MHEMOCXEME TIOCPECTBOM HAIIMX KOMILICKCHBIX AJIEMEHTOB MBI MOYKEM HE TOJIBKO HAOII01aTh
HO U yNPaBJISATh MPOU3BOAUTEIHHOCTHIO XOJOIUIBHUKOB, TPOCTO MEHAS 3HaueHHE B KoMOoOOKce. MeHsist
MMPOU3BOANUTCIIBHOCTD, MBI MOKEM 3aMCTUTh U U3MCHCHHUC TCMIICPATYPhI. HCTOpI/IIO U3MCHCHUSA MbI MOXKEM
YBUJETh Ha CO3/1aHHOI HaMu B pazzene 5.1 rpymnne rpadukos.

Puc. 5.3.3.3. Pesynomupyrowas muemocxema.
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6. Pennentnl

I[aHHBIfI pa3acit nOpCAHa3HauCH I IMPEAOCTABJIICHUA OIMMCAHUA PCHCHTOB PCIICHUA YaCTO
BCTPCHAIOIUXCA Hp06J'IeM 1 3aJa49 MOoJIk30BaTelsd. PerenTsl pelICHUA 3a4a4 U HpO6J’I€M JJI1 IIOMCIICHUS B
9TOT pas3Aacilt MOTYT IIpeIaraTbCA MoJIb30BaTCIISIMU.

6.1. Ilepenoc koupurypanuii OpenSCADA u3 0IHOr0 NPOEKTA B APYroit

Yacto BocTpeOOBaHHOM ObIBaeT 3ajava nepeHoca KoHpurypauuu uz ogHoro npoekta OpenSCADA B
npyroi. Ilpuuém, yaie BCEro Hy>KHO OCYILECTBUTh YaCTUYHBIN MEPEHOC, HApUMEp, NEPEHOC OTAEIBHBIX
HapabOTOK, KOTOPbIE MOT'YT IPUTOJAUTHCS B HOBOM IIPOEKTE.

Boo06i1ie, Hy>KHO OTMETHUTB, UTO J0ObIe HAPAOOTKU € MAJICHIINM HAMEKOM U MEPCIEKTUBON BTOPUYHOTO
UCIIOJIb30BaHUS HY)KHO CTapaThCsl YHU(PHUIIMPOBATh U COXPAHATH B OT/AEIbHbIE, COOCTBEHHbIE, OMOINOTEKH
u BJI. Kpaiine He peKOMeHIyeTcsi HEeNOCPEACTBEHHO MEHSTh CTaHJapTHbIE KOH(MUIYPAaLUU U SJIEMEHTHI
CTaHJAPTHBIX OMOJHMOTEK, a TAaKXKE COXPAaHATh COOCTBEHHBIC, HOBbIC, OMONMOTEKH W DIIEMEHTHI B 0azax
JAHHBIX CTaHAApPTHBIX OubOnmorexk. OT0 mo3BosuT Bam Bnocienctsuu 6e30051€3HEHHO OOHOBIATH
CTaHJapTHBIE OMOTMOTEKH, a TAK)KE MPOCTO MCIIOIB30BaTh HAPAOOTKU BAIIUX MPEIBIYIIUX IPOEKTOB.

IIpocroii nepenoc B/l ¢ Oubamorekamu u KOHPpUrypaumei

Ecnmu Bbl yunu BbllleyKka3aHHbIE peKOMEHJAaUuMd M Bce Bamm yHudunupoBaHHble HapaOOTKU
conepkarbcsi B otAenbHoil BJl, To Bech mpouecc mepeHoca OyneT 3akiouyaThecsl B KonupoBaHuu B/l u
HOJKITIOUYEHUH €€ B HOBOM IIPOCKTE.

ITIpouenypa xomupoBanue bJl[ ornnuaerca st paznuusHbix TuUnoB b/l u ¢ Hell HyxHO Oyner
03HAaKOMHUTHCSI M3 JokyMeHTaruu K BJ[. [lns comyTcTByromiero pacrnpocTpaHeHHUs C AUCTPUOYTHBAMHU
OpenSCADA o6brun0 ucnionb3yercss b/l SQLite, B Bune otaensHbIx (aitnmoB *.db. KomupoBanue b/l
SQLite cOOTBETCTBEHHO 3aKJIIOYAETCS B MPOCTOM KOMUPOBaHWM HYkHOTO (aina bJl u3 nmupexkropun 6a3
JTAHHBIX CTapoOro MPOEKTa B AUPEKTOPUIO 0a3 JaHHBIX HOBOTO.

[ToaxmtoueHue ocymiecTBIsgeTcss MyTéM co3fganus HoBoro o0wekta BJ] B Momyne HyxxkHoro tuma bJ[
noncuctembl BJ[ u mocnenyromieit ero kondurypamnuu (aeranbHee). [locne co3nanus, koHGUTypauuu u
BkitoueHus: bJ] MoxxHO cpa3y 3arpy3uTh KOHQHUrypamuio u3 He€, HaaB KHOIKY "3arpy3uTh CUCTEMY U3
stoit B/I" Ha hopme oonvekTa B/I.

Boiaesienue Hy:KHOH KOH(puUrypauuu

B cnyuae, ecnm HyxxHast koHurypamus cogepxxkurca B oomeit bJ] win Bl ctangapTHeix 6MOIMOTEK, TO
NpeBapUTEIbHO HY>KHO OCYIIECTBUTH BblJeNeHHe €€ B 0T/enbHY0 bJI. Bbieauts KOHQUrypauo MOXKHO
Wiy B oTAenpHy0 b/l ¢ Bamnmu 6ubnmorekamu ninu B 3kcnopTtHyto bJl. Okcnopthas B/l, B otnuune ot
OMOJIMOTEYHOM, CIIY’)KUT TOJIBKO Ul IlepeHoca KOH(puUrypauuu u OyneT BIOCIEACTBUY yaaieHa. B mobom
cilyyae HYXHO co3aath HOBYIO B/l st HyxHoro tuna bJl, mogo6Ho npoueaype moakiato4yeHus Boime. J{is
nepeHoca Hy»KHO UCMOIb30BaTh TUI B/I, KOTOpHIN maHupyeTcst UCHOIb30BaTh B HOBOM IpoekTe. OOBIYHO
JUId TiepeHoca Jiydiie ucrnoib3oBats v b/l SQLite, BBuay npoctoit mpouenypsl konupoBanus. OgHaxo,
ecnu ucnonb3oBarh cereByto CYBJI, aTa mporenypa MOXET NpEeBpPaTUTHCS B MPOCTOE MOIKIIOYEHHE
OnOIMOoTeYHOM MM SKCTOpTHOHM B/ B HOBOM mpoekTe.

Janee HEOOXOMMO BBIIEIUTh KOHPUTYPAHIO B YHUDHUIIUPYIOLIUE WK YKCIIOPTHBIE OUOIMOTEKH, €CIIH
OHa He MOXeT ObITh mpsiMO coxpaHeHa B bJl. Hanpumep, oraenbHble IIAOJOHBI MapaMeTpoB WU
napamMeTpsl KOHTPOJIEpOB cOopa JaHHBIX, BU3yaJbHBIC 3JIEMEHTHl OMOIMOTEK BUPKETOB U T.Jl. BBIIEIUTH
MOXHO IyTEM CO3[aHus OWOIMOTEKH OHKCIOpPTa WM YHU(DUKAIMH COOTBETCTBYIOIIETO JJIEMEHTA,
HanpuMep, OMOIMOTeKa Ma0JIOHOB WM KOHTPOJJIEp apaMeTpoB cOOpa AaHHBIX, OMOINOTEKa BUIIKETOB U
T.a. Jns BHOBb co3gaHHOM OubnuoTekun B KadecTBe bJl HYXHO yKa3aTh paHee CO3JaHHYIO
yHuunupyomyo win 3kcnoptHyto bJl. Jlanee ocyuiecTBisieTcss KOMUPOBAaHUE HYXHBIX 3JIEMEHTOB U3
UCXONHOW OuOMMOTEKH B  YHHUDUIUPYIOIIYIO/3KCIIOPTHYIO IMOCPEICTBOM CTAaHAAPTHON  (yHKIMU
konupoBaHus. [locie konupoBaHus YHUPUIIUPYIOITYIO/3KCIOPTHYIO OUOIMOTEKY HY>KHO COXPAaHUTD.
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B cnyuae HeoOxoauMocCTH nepeHoca 3eMeHTa KOH(GUrypaum ¢ oTenbHbIM cBOMCTBOM b/l miu mensix
OMONMHOTEK OMEPALUI0 CO3/IaHUs MPOMEKYTOYHONW OMOIMOTEKH U TMOCIEAYIONIEr0 KOMUPOBAHUS MOXKHO
omycTuTh. Jlocrarouno B mose b/l yka3aTh paHee co3qaHHYIO0 YHUPHUIMPYIONIYIO WK dKCOpTHYIO B/l u
COXPAHUTb HJIEMEHT.

JanpHenmue neucTBus, a HWMEHHO IIPOCTOM mepeHoc bJl, OoCylecTBISIIOTCS B COOTBETCTBHM C
IPEIBIAYILIAM Pa3ACIOM.

[Tpu nepenoce KoH(GUTYpaUU MyTEM IKCIOPTUPOBAHHS HEOOXOIUMO OCYIIECTBUTH OOPATHBIN IMpoIece
KOIUPOBAHUSI W3 DKCIOPTHBIX OWUOIMOTEK B JIOKaJIbHBIE OMOJMOTEKM HOBOTO TIPOEKTa W YJaJICHHUE
skcnoptHOM b/I.

Hnskoyponﬂenoe KOIIMPOBAHUE COAECPKUMOI0 EI[

Jlnst mepeHoca MOKHO OCYIIECTBUTh M30HpaTenbHoe KonupoBanue tabnui b/l ¢ kondurypamnueit mytém
BBIOOpa 00BEKTOB TabNUI] B 00bekTe bJl; KoMaHIbI KOMUpOBaHUs, BEIOOpa 00bekTa HOBOUM B/ 1 KoMaH B!
BCcTaBKU (aetanbHee). OMHAKO, NIl ATOTO HYXKHO 3HATh CTPYKTYpy B/I, mpo KOTOpYyrO M3JI0KEHO MO ITOM
CCBILIIKE.

3aKJII0YeHue

JlaHHBII TOKYMEHT JI€TalbHO OMUCHIBAET OCHOBHOM IMPOIECC CO3AAHUS AJIEMEHTOB MOJIb30BATEIBCKOTO
uHTEepdeiica ¢ IpeaBapuUTETbHON MOATOTOBKON M KOH(UTypaluedl HCTOYHHMKA JaHHBIX. B merom 3To
MO3BOJISIET OBICTPO TOJYYUTh TIpejAcTaBieHHe O padore c cucremor OpenSCADA, a Ttakxke
IeJICHANPaBJICHHO UCKATh PEIICHHsI COMYTCTBYIOIIUX MPOOIIEM.
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buljunoreka Moae/iel annapaToB
TEXHOJIOTHYECKHUX MPOLECCOB

Hwma: TechApp
OcHosan: |okTs0ph 20051
Bepcus:  10.9.0

Cmamyc: |OtkpbiThiii (GPL)

Asmop. Poman CaBouenko, Makcum JIbicenko, Kcenus Ammna

Onucanue: |IlpenoctaBnseT OMOIHMOTEKY MOJICIICH TEXHOJIOTUYCCKHUX allapaToB.
Aopec: BJI B daiure: SQLite.LibDB.techApp (oscadalibs.db.gz)

bubnuoreka co3maércs IS TPEJOCTaBICHHS MOJIENEH ammaparoB TEXHOJIOTHYECKHH IMPOIIECCOB.
bubnuoTtexka He SBIsSETCA CTAaTUYECKOM, a CTpOUTCS Ha ocHoBe Moxyis Javal.ikeCalc, mo3Bosstomiero
CO3/1aBaTh BEIYUCIEHUS Ha Java-mog00OHOM S3BIKE.

Jlnst anpecanuu K (QyHKIUSAM 3TOW OMOTMOTEKH MOHO HCIOJIB30BaTh CTATUYECKUH aapec BBI30BA

"DAQ.JavaLikeCalc.lib_techApp.{Func}()" W JIMHAMUYECKU I
"SYS.DAQ.JavaLikeCalc["lib_techApp"][" {Func}"].call()",
"SYS.DAQ.JavaLikeCalc["lib_techApp'"].{Func}()". I'ne {Func} — wunentTudukarop ¢GyHKIHH B
oubnuorexe.

[Monkmounts OuOMMOTEKY K mpoekTy craHiuu OpenSCADA MoxHO NmyTéM 3arpy3Kd BIIOKEHHOIO
daiina b/, pasmemenus ero B nupexkropun b/l mpoekra cranmuu u co3manus oobekta bJl ms moxyns B/
"SQLite", yka3aB ¢aitn b1 B koHpHUrypamu.

Juis kaxmoil GyHKIMU TMPOU3BOIMIIACH OIICHKAa BPEMEHH HMCIOJTHEHUs. M3MepeHue Npou3BOIMIOCH Ha
cucteme co cienyrommmu mapamerpamu: Athlon 64 3000+ (2000MI'n) u ALTLinux 5.1-326ut nmytém
3amepa oOmiero BpeMeHu ucnoigHeHus Gynkmuu npu BeizoBe e€ 1000 pas. Beibopka mpou3BoamiIach mo
HaVMEHBIIIEMY 3HAYCHHIO W3 IISATH BBIYHCICHUN. Bpems 3akirodaeTcst B YIJIOBbIe CKOOKH U U3MEPSETCS B
MUKPOCEKYHIaX.

1 Konnenuus

B ocHoBe MOJCIIN KaKAO0Tro almapara JIC)KUT BBIYUCICHUC BXOJHOI'O0 pacXoda M BBIXOJHOI'O HABJICHUA
HUCXOAd U3 BXOJHOT'O JABJICHHA W BBIXOJHOI'O pacxo/a. B oeJIOM, MOACIIN aIllIapaToB TCXHOJOTMYCCKHUX
MponeCcCOB OMUCHIBAKOTCA PA3HOCTHBIMHU YPAaBHCHUSAMU AJII JUCKPCTHBIX MAIllHH.

Ha ocHoBe ¢yHKuuid 3TOif OMOTMOTEKHM MOXHO JIETKO W OBICTPO CTPOHUTH MOJENIU TEXHOJIOTMYECKHX
nporeccos B moxayie BlockCale nyrém oObennHeHNs: GJI0KOB B COOTBETCTBUHU C TEXHOJIOIMYECKON CXEMOH.
[Tpumep oOBbeTMHEHNS YaCTH aNIapaToB TEXHOJOTHYECKON CXeMbl IPUBEIEHO Ha pHc. 1.

, / Po
" klap

Puc. 1. I[Ipumep 610uHO1 cxeMbl MeXHOIO2UUECKO20 Npoyeccad.

separator diafragma

B ocHoBe mopenu mo6oro ammapara TI1 jgexat 1Be ocHOBHBIE (pOpMYJTBI, @ IMEHHO (hopMyJia pacxoa u
naieHus cpenbl. KanoHndeckas popmymna pacxoma cpeasl i CEUeHUs TPYObl WU MPOXOJIHOTO CEUCHUS
cyxenust umeet Bu (1).

F=S=/0r=AP (1)
I'ne:
F — maccosslii pacxon (T/49ac).
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S — nonepeunoe ceuenue (M2).
Qr — peanbHas WIOTHOCTH Cpeabl (Kr/m3).
AP — nepenian naBieHwus (ar).

PeanbHas mmoTHOCTE BeIYUCISETCS 110 popMmyiie (2).

Or=00+00% Kpr+(Pi—1) (2)
I'ne:
Q0 — TIOTHOCTH Cpebl MPH HOPMATBHBIX YCIOBHSX (KI/M3).
Kpr — xoadpdunment cxxumaemoctu cpeast (0,001 — xunkocts; 0,95 — raz).
Pi — BxogHoe naBneHue (ar).

Jlrobas TpyOa mpeicTaBisieT MOTOKY JHHAMUYCCKOE COMPOTHUBIICHUE, CBSI3aHHOE C TPCHHEM O CTCHKHU
TPyObl M KOTOpPOE 3aBUCHUT OT CKOPOCTH MOTOKa. JI[MHAMHWYecKoe CONMpOTHBICHHE TPYObI BBIpaXKaeTcCs
dopmymoit (3). OOmmii pacxon cpedpl ¢ y4€TOM IUHAMUYECKOTO COMPOTHBICHHUS BBIYUCISCTCS II0
dbopmyie (4).

VO Kmrwl# Foavm

APr=Krat DV _ g L300 | P
D 2 %D |Or#S | 4%xS#0r

€)

I'ne:
AP — miepeniaj naBiieHus (aT), CONPOTHBIICHUE TTOTOKY CPEbl CTEHKaMH TPYOOITPOBOIA.
Kr — xoa¢dunment tpenus cteHOK TpyOompoBoa.
D — mmametp TpybomnpoBoaa (M).
| — nnuHa TpybomnpoBoaa (M).
V — CKOpOCTh TIOTOKA B TpybompoBoae (M3/4).

Fe 445=0r
T Ktrxlo®1.7724+4%0r

#OrsA P 4)

®opmyna (1) omuchiBaeT JIaMHMHApPHOE HCTEYEHHE CpPEIbl 1O KPUTHUECKUX CKopocTed. B ciydae
MPEBBIIICHUS] KPUTHUYECKONM CKOPOCTH BBIUMCICHHME pacxoja ocylectsisieTrcs 1o ¢opmyne (5).
YuuBepcanpHas hopMyla pacu€ra pacxoja Ha BCeX CKOPOCTAX OyneT uMeTh popMyIsl (6).

F=5%\Qr+(Pi—0,528%Pi] (5)

['ne:
Pi — naBnenue B Hauasne TpyOHI.
G 5=0r - . =
= k| PP — I 2
= Kirvloxt 1241 awgr Q¥ Pimmax(Po. Pix0.328)) - (6)
I'ne:

Po — nmaBnenue B KOHIIE TPYOBHI.

B awHaMHyeckMx cHUCTeMax HW3MEHEHHE pacxXoja Ha KOHIlE TPyObl HE MEHSETCS MTHOBEHHO, a
3amas/pIBacT Ha BpeMs IEpeMEIIeHHs] ydacTKa Cpelbl OT Haudaia TPyOOIpoBoAa K KOHILy. DTO Bpems
3aBUCHUT OT JUTHHBI TPYOBI U CKOPOCTH JIBIDKCHHS Cpeibl B TpyOe. 3a7ep:KKy U3MEHEHHs pacxojia Ha KOHIIE
TpyObl MOXHO omucaTh (popmymnoit (7). PesynpTupyromas dopmyna pacuéra pacxona B Tpyoe, ¢ yd€Tom
OTHMCAHHBIX BHIIIE OCOOCHHOCTEH, 3anuchiBaeTcs B BUAE (8).

—i®V

Fo=Fx(l—e ") O

I'ne:
Fo — pacxop Ha koHIie TpyOBbI.
t — Bpems.
Vv — CcKOpocTh noToka cpensl = F/(Qr*S).

dx5*Or / ] ; 3 .r:;-i-v
- %/ Or* (Pi—max(Po , Pi*0,528))%(1 —e""™
Ktrxlox1.7724+4 4% Or VOr#*(Pi—max(Po, Pi*0,528))*(1—e ) ()

-
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JaBnenue cpenbl B 00beMe 00bIYHO BBIYUCIIAETCS UACHTUYHO JUIS BCeX cliydaeB o gopmyse (9).

AF P
(Q0* Kpr=S*l) ©)

P=[AFdi=|

2 CocTaB ONO0JIMOTEKH

B cBoéMm cocraBe OMONMMOTEKA COAECPKHUT OKOJIO ABYX IECATKOB MOJENEH 4acTo BOCTPeOOBAaHHBIX
arnmapaToB TEXHOJIOTHYECKUX IPOIECCOB M BCIOMOTATENbHBIX 3JIEMEHTOB. HaszBanusi (yHKUMA U UX
MapaMeTpOB JIOCTYITHBI Ha TPEX S3bIKaX: AHIIUNUCKUN, Pycckuii 1 YKpauHCKUM.

3anasabiBanue (lag) <1.2>

Onucanue: MOI[GJ'IB 3aJICPIKKHU. MokeT HCIOJIB30BaThCS JJI1 UMHUTAIMK  3alla3JbIBaHMA 3HAYEHHI
JaTYHUKOB.

Ilapamempuwi:
ID ITapamerp Tun Pe:xum | Ckportslii | Ilo ymosryanuio
out |Bexon Bemect. |Bo3epar |false 0
n Bxon Bemects. |Bxon false 0
t lg |Bpems 3ama3z. (c) BemectB. |Bxox false 10
f frq Yacrora obcuéra (I'm) Bemects. |Bxon true 100
Ilpoepamma:

out-=(out-in)/(t_lg*f frq);

Ilym (2 rapm. + cay4) (noise) <3.5>

Onucanue: Mojens mryma. Coaep:KUT TpU COCTABIIAIOIIHE:
+ TIepBas TapMOHHKA;
- BTOpas TApMOHHKA;
+ IIlyM Ha OCHOBE T€HEpaTopa CIy4alHBIX YUCEI.

Hapamempoi.

ID IHapamerp Tun Pexum | Ckpsoithiid | ITo ymoruanuro
out Brixon BemectB. |[Bosspar |false 0
off Obwee cMmereHue BemectB. Bxon false 1
a gl AMITMTY1a TapMOHUKH | Bemect. |Bxox false 10
per gl |Ilepuoxn rapmonuku 1 (cex) BemectB. |[Bxon false 10
a g2 AMIUIMTYy1a TApPMOHUKH 2 Bemects. |Bxon false 5
per g2 |llepuoxn rapMoHUKH 2 (CEK) Bemects. |Bxoa false 0.1
a rnd |AMIUIUTYZA Cllyd. 3HAUEHUH Bemects. |Bxon false 1
f frq Yacrora obcuéta pynkuuu (I'nm) Bemects. |Bxon true 100
tmp gl |Cuérunk rapmoHuku 1 Bemects. Bxon true 0
tmp g2 |Cy€Tyuk rapMOHHUKH 2 Bemects. |Bxox true 0

Ilpoepamma:

tmp gl=(tmp gl>6.28)?0:tmp gl+6.28/ (per gl*f frq);
tmp g2=(tmp g2>6.28)?0:tmp g2+6.28/ (per g2*f frq);
out=off+a gl*sin(tmp gl)+a g2*sin(tmp g2)+a rnd* (rand(2)-1);
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IIaposoii kpan (ballCrane) <1.4>

Onucanue: Mopens apoBoro kpaHa. BximrouaeT Bpemst XoJa ¥ BpeMsi OTPbIBA.

Ilapamempuwi:

ID ITapamerp Tun Pexum | CkpoiTslii | [1o ymMouanuio
pos [Tonoxenue (%) BemectB. |Brixonx |false 0
com Komanna Jlornu. Bxon |false 0
st open |Coct. "OTKpBITO" Jloruu. Beixon |false 0
st close |Cocrt. "3akpbIT0" Jlorny. Brixon [false 1
t full Bpewmst xona (c) Bemects. [Bxon |false 5
t up Bpewms cpoiBa (c) Bemects. Bxon |false 0.5
f frq Yacrora obcuéra (I'm) |Bemects. Bxon |true 100
tmp up |Cuéruuk cpbiBa Bemects. [Bxom  |true 0
Ist com |[locnennss komanga |Jloruu. Bxonx [true 0

Ilpoepamma:

if( ! (st _close && !com) && ! (st open && com) )

{
tmp up=(pos>0&&pos<100) ?0: (tmp up>0&&lst com==com) ?tmp up-1./f frqg:t up;
pos+=(tmp_up>0)20: (100.* (com?1.:-1.))/ (t_full*f frq);
pos=(p0s>100)2100: (pos<0) ?0:pos;
st open=(pos>=100) ?true:false;
st close=(pos<=0)?true:false;
lst com=com;

}

Cenaparop (separator) <14>

Onucanue: Mojeinb cenaparopa ¢ I1ByMs (ha3amu, ®KHUIKOU U Ta30BOM.

llapamempuwi:

ID ITapamerp Tun Pexum | CkpoiTsiii | [1o yMouanuio
Fi BxonH. pacxon (1/4) Bemect. |Boixon |false 0
Pi Bxonn. naBnenue (ata) BemectB. [Bxox |false 1
Si BxonH. ceuenue (M2) Bemects. | Bxox |false 0.2
Fo Brixonn. pacxon (1/4) Bemecrs. |Bxox |false 0
Po BrixonH. naBnenue (ara) Bemecrs. |Brixon |false 1
So BoixonH. ceu. (M2) Bemects. [ Bxox |false 0.2
lo Beixoan. mmHa (M) Bemects. [ Bxox |false 10
Fo x |BeixogH. pacxon xKuak. (T/49) Bemecrs. |Bxox |false 0
Po x |BeixonH. naBnenue xxunk. (ara) BemectB. Brixon |false 1
Lx VYpoens xunkoctu (%) Bemects. |Beixon |false 0
ProcXK |% »xuakocTH. Bemects. [Bxox |false 0.01
Vap O6béM anmaparta (M3) Bemects. Bxox |false 10
Q0 HopwM. nnoTH. cpenst (kr/m3) BemectB. [Bxox |false 1
Qx [InoTH. )xuakoctu (Kr/m3) Bemects. |Bxox |false 1000
f frq |Yactora obcuéra (I'n) BemectB. [Bxox |true 200

Ilpoepamma:

Fx=max (0, Fi*ProcX) ;
DAQ.JavaLikeCalc.lib techApp.pipeBase (Fi,Pi,293,81i,Fo+Fx,Po,293,50,10,00,0.95,0.
01,f frq);
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Lx = max(0,min (100, Lx+0.27* (Fx-Fo_x)/ (Vap*Qx*f frq)));
Po x = Po + Lx*Vap/Qx;

Knanan (klap) <19.5>

Onucanue: Mojenp KianaHa, yYuThIBaIOIIas:

+ JIBa KJIAIIaHA B OJTHOM;

*+ CBEPXKPUTHYECKOE UCTCUCHUE;

+ U3MEHEHHUE TEMIIEpaTyphl IIPU IPOCCEIUPOBAHNH;

+ paboTa TOJIBKO B OJTHOM HAaIlpaBJI€HUU, OOPATHBII KilanaH;
« yIpasisieMasl CKOPOCTb U3MEHEHUS MI0JIOKEHUS;

* HEJIMHEHHOCTb MPOXOJHOTO CEYEHUSI OT MOJIOKEHHUSI.

Ilapamempuoi:
ITapamerp Tun Pexxum | CkpoiThlii | [1o ymouanuio

Fi BxoaH. pacxon (1/4) Bemects. |Boixon |false 0
Pi Bxonn. naBnenue (ara) BemectB. Bxox |false 1
Ti Bxonn. remneparypa (K)  BemectB. Bxon |false 273
Fo BeixonH. pacxon (1/4) Bemects. |Bxox |false 0
Po BrixonH. naBieHue (ara) Bemect. |Brixon |false 1
To Breixonn. remnepatypa (K) BemectB. Beixon |false 273
So Brixonn. ceu. TpyObr (M2) BemectB. Bxon  |false 2
lo JlnuHa BeIXOAH. TpyORI (M) |BemectB. Bxom |false 10
S kil  |Ceuenue knanana 1 (M2) Bemtects. |Bxon |false 1
1 kIl [MTonox. kmanana 1 (%) BemectB. [Bxox |false 0
t kIl Bpewms xona. kianana 1 (c) |BemectB. [Bxox  |false 10
S kI2  |Ceuenue knanana 2 (M2) BemectB. [Bxox |false .05
1 kI2  [TTonox. knanana 2 (%) BemectB. [Bxox |false 0
t kI2 Bpewms xona. kmamana 2 (c¢) |Bemects. Bxox  |false 10
Q0 Hopwm. motH. cp. (kr/m3)  |Bemect. |Bxox |false 1
Kln Koaduu. Henunelinoctn Bemects. Bxon |false 1
Kpr Koaduu. cxxum. cpenst Bemects. Bxon |false 0.95
Ct TennoéMKoCTh Cpebl Bemects. |Bxox |false 20
Riz Tenn. comnp. u3o0IAIUA Bemects. |Bxox |false 20
noBack |OOpartHbIii Ki1anaxn Jloruy. Bxon |false 0
Fwind |CkopocTtb Bo3mayxa Bemects. Bxox |false 1
Twind |Temnep. Bo3ayxa Bemects. |Bxox |false 273
f frq  |Yacrora obcuéra (I'n) Bewect. [Bxox |true 200
tmp 11 |YnepxxanHoe nonoxenue 1 |Bemect. |Brixon |true 0
tmp 12 |V nepxxanHoe nonoxkenue 2 |Bemect. |Brixon |true 0

Ilpoepamma:

Qr=Q0+Q0*Kpr* (Pi-1) ;
tmp 11 += (abs(l _kll-tmp 11) > 5) 2

100*sign(l kll-tmp 11)/(t k11*f frqg) : (1 _kll-tmp 11)/(t kll*f frq);
tmp 12 += (abs(l kl2-tmp 12) > 5) 2
100*sign(l_kl2-tmp 12)/(t_kl2*f frqg) : (1 kl2-tmp 12)/(t kl2*f frq);

Sr=(S_kll*pow (tmp 11,Kln)+S kl2*pow(tmp 12,Kln))/pow(100,Kln);

DAQ.JavaLikeCalc.lib techApp.pipeBase(Fi,Pi,Ti, Sr,EVAL REAL,Po,293,50,10,00,Kpr,0
.01, £ frq);

if( noBack ) Fi = max(0,Fi);

Po = max(0,min (100, Po+0.27* (Fi-Fo)/ (Q0*Kpr*So*lo*f frq)));
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To = max (0,min (2e3, To+ (abs (Fi) * (Ti*pow (Po/Pi,0.02)-To)+
(Fwind+1) * (Twind-To) /Riz) / (Ct*So*lo*Qr*f frqg)));

3anasabiBanue (uncroe) (lagClean) <2.9>

Onucanue: Mojens YKCTOTO(TPAHCIIOPTHOTO) 3ama3fbIBaHusA. Peanmusyercs myTéM BKIIIOYEHUSA
HECKOJIBKUX TPOCTBIX IeTNel 3ama3ipiBaHus. [IpeHa3HA4YeH ISl UMHUTAIUK 3ala3blBaHUS B JITHHHBIX
TpyOompoBogax.

Illapamempuwi:

ID ITapamerp Tun Pe:xum | Ckportslii | Ilo ymosrganuio
out |Bexon Bemect. |Bo3epar |false 0
n Bxon Bemects. |Bxon false 0
t lg |Bpewms 3amazn. (c) Bemects. |Bxon false 10
f frq Yacrora obcuéra (I'm) Bemects. |Bxoa true 100
cll  |3Beno 1 BemectB. Bxox true 0
cl2 |3Beno 2 Bemtects. |Bxox true 0
cl3 |3Beno 3 Bemects. |Bxon true 0

Ilpoepamma:

cll-=(cll-in)/(t_1g*f frq/4);
cl2-=(cl2-cll)/ (t_lg*f frqg/4);
cl3-=(cl3-cl2)/(t_lg*f_frq/4);
out-=(out-cl3)/(t_lg*f frqg/4);
Korén: 6apadan (boilerBarrel) <30.5>
Onucanue: Mogens 6apabana KoTioarperara.

llapamempuoi:

ID IHapamerp Tun Pexnm | CkpboiTsiii | [1o ymoganuio
Fil Bx. pacxon BonbI (T/49) BemectB. |Boixon |false 22
Pil Bx. naBnenue BobI (aTa) BemectB. |Bxox |false 43
Til Bx. Temnieparypa Boas (K) Bemects. Bxox |false 523
Sil  |Bx. ceuenue TpyO ¢ Bogo# (M2) Bemects. |Bxon |false 0.6
Fi2  |Bx. pacxox ABIMOBBIX Ta30B (T/9) Bemects. Brixonx |false
Pi2 BX. naBneHue IpIMOBBIX ra30B (aTa) Bemects. |Bxox |false 1.3
Ti2 Bx. remmnieparypa npiMoBbIX ra3oB (K) Bemectrs. Bxox |false 1700
Si2  |Bx. ceuenue TpyObI 1bIMOBBIX ra3oB (M2) BemectB. Bxox |false 10
Vil  |O6bem Oapabana (M3) Bemects. |Bxon |false 3
Lo YposeHnsb B bapadane(%) Bemect. |Boixon |false 10
S [ToBepxHOCTB Harpesa (M2) Bemects. |Bxon |false 15
k Koaddunuent remnoornauun Bemects. |Bxon |false 0.8
Fo Brix. pacxon mapa (1/4) Bemects. Bxox |false 20
Pol |Beix. naBnenue napa (ara) BemectB. |Beixon |false 41.68
Tol |Beix. remnepatypa napa (K) Bemects. |Brixox |false 10
Sol  |BeIx. ceuenue TpyOsI o napy (M2) Bemects. Bxox |false 0.5
lol Brix. nimuHa TpyOBI apa (M) Bemects. Bxox |false 5
Fo2  |BeIxX. pacxoja J6IMOBBIX T'a30B (T/4) Bemects. Bxon |false 180
Po2  |BeIx. naBiieHue AbIMOBBIX ra3oB (ara) Bemects. |Brixon |false 1
To2 |Beix. Temnepatypa nbiMoBbix ra3oB (K) |Bemects. Bxon |false 0
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ID IHapamerp Tun Pexum | CkpboiThiid | [1o yMouanuio
Fpara |Pacxox mapa B 6apabGane(T/4) Bemects. |Boixox |false 0
Tv Temmnepatypa Bojbl B Oapadane(K) Bemects. |Brixon |false 0
f frq |[Yactora obcuera(l'm) Bemects. Bxox |false 200
Ilpoepamma:

// Water
DAQ.JavalLikeCalc.lib techApp.pipeBase(Fil,Pil,293,Sil,EVAL REAL,Pol,293,S0l,1o0l

,1€3,0.001,0.01,f frq);

Fil = max(0,Fil);

// Steam
Lo = max(0,min (100, Lo+ (Fil-Fpara) *100/(Vil*1000*f frq)));
Tol = (100*pow (Pol,0.241)+5)+273;

if ( Tv<Tol )

{

}

Tv+=(k*S* (Ti2-Tv)-Fi1*0.00418* (Tv-Til))/f frq;

Fpara=0;

if( Tv >= Tol )

{

}

Tv=Tol;
Lambda=2750.0-0.00418* (Tv-273) ;

Fpara=(5*S*Fi2* (Ti2-Tv)-Fil1*0.00418* (Tv-Til) )/ (Pol*Lambda) ;

To2=Ti2-Tv/k;
Pol = max(0,min(100,Pol+0.27* (Fpara-Fo)/(1.2*0.98* ((1-

Lo/100) *Vil+Sol*lol) *f frq)));

// Smoke gas
DAQ.JavalLikeCalc.lib techApp.pipeBase(Fi2,Pi2,293,5i2,Fo2,P02,293,512,30,1.2,0.

98,0.01,f frq);

Koréa: Tonka (boilerBurner) <50.5>

Onucanue: Mojens TOIKH KoTJIoarperara, pa60TaHnuero
KOKCOBOM H ITPHUPOAHOM rase.

Ha Tpex

BHAax TOIINIMBA: AOMCHHOM,

llapamempuoi:
ID IHapamerp Tun | Pesxum | CkpboiThiii |IIo ymoryanuio

Fil |Bx. pacxon nqomenHoro rasa (1/4) Bemects. |Brixon |false

Pil |Bx. naBnenue moMeHHOTrO rasa (ata) Bemect. |Bxon |false

Til | Bx. Temmeparypa nomenHoro rasa (K) Bemect. |Bxox [false 40
Sil |Bx. ceuenue TpyOBI JOMEHHOTO ra3a (M2) Bemects. |Bxox [false

Fi2 |Bx. pacxoxa nmpupoHoro rasza (1/4) BemectB. Beixon |false

Pi2 |Bx. maBieHue nmpupoaHOro rasa (ara) Bemects. Bxox |false

Ti2 |Bx. Temmeparypa npupoanoro rasa (K) Bemects. |Bxox [false 20
Si2  |Bx. ceuenue TpyOBI MPUPOIHOTO raza (M2) Bemects. |Bxox [false

Fi3 |Bx. pacxoa KOKCOBOTO Ta3a (T/4) Bemect. |Beixon |false

Pi3 |Bx. naBieHue KOKCOBOTO rasa (ara) Bemects. Bxox |false

Ti3 |Bx. Temnepatypa kokcoBoro rasza (K) Bemects. |Bxoxg |false 0
Si3  |Bx. ceueHue TpyObl KOKCOBOTO ra3a (M2) Bewects. |Bxong |false

Fi4 |Bx. pacxon Bo3nyxa (T/4) Bemects. |Brixon [false

Pi4 |Bx. naBneHue Bo3ayxa (ara) BemectB. |Bxon |false

Ti4 |Bx. temnepatypa Bo3ayxa (K) Bemects. |Bxoxg |false 20
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ID IHapamerp Tun | Pesxum | CkpoiThlii |IIo ymoryanuio
Si4 | Bx. ceuenue TpyObI Bo3ayxa (M2) Bemects. |Bxox [false
Fo |BmIx. pacxon IbIMOBBIX ra30B (T/4) Bemects. |Bxoxg |false
Po | BeIx. maBneHue u B Tomnke (ata) Bemect. |Breixon |false
To |Bsix. Temneparypa u B Tonke (K) Bemects. |Brixon [false
So | Boix. ceuenue TpyOsI (M2) Bemects. |Bxox [false 90
lo Brixonnast nimuHa TpyOsI(M) Bemects. Bxox |false
A/ O0BEM TOTKH(M3) Bemects. Bxon |false 830
CcoO [Iponent conepxxkanust CO B yXOasIIux Bemects. Boxon |false
IBIMOBBIX Ta3ax(%)
02 [Ipouent conepxanus O2 B yXOAIIUX Bemects. Boxon |false
JIBIMOBBIX Ta3ax(%)
f frq Yacrora muckperuzanuu(l'm) Bemects. Bxonx |false 200
Ilpoepavma:

using DAQ.JavalLikeCalc.lib techApp;
pipeBase (Fil, Pil, Til, Sil, EVAL REAL, Po,293,S0,10,1.2,0.95,0.01,f frqg);

Fil =

max (0,Fil) ;

pipeBase (Fi2,Pi2, Ti2, Si2, EVAL REAL, Po,293,50,10,0.7,0.95,0.01,f frqg);

Fi2 = max(0,Fi2);

pipeBase (Fi3,Pi3,Ti3, Si3,EVAL REAL,Po,293,50,10,1.33,0.95,0.01,f frq);

Fi3 =

max (0,Fi3) ;

pipeBase (Fi4,Pi4,Ti4,Si4,EVAL REAL,Po,293,50,10,1.293,0.95,0.01,f frqg);

Fid4d = max(0,Fid);

Neobhod vzd = Fil+10*Fi2+4*Fi3;

F DG = Fil+Fi2+Fi3+Fi4;

02 = max(0,min (100, (Fi4-Neobhod vzd)*100/F _DG)) ;

CO = min (100, (02<1) ? (l.2*abs(02)) 0);

koef = min(1l,Fi4/Neobhod vzd);

Q = koef* (8050*F12+3900*F13+930*Fil) ;

delta t = Q/(F _DG*1.047);

To = max(0,min (2000, (delta t+(Ti4-273)+(Ti3-273)* (Fi3/Fil)+(Ti2-273)*(Fi2/Fil)+

(T11-273) *(Fil/Fid))+273));

Po

Certnb (Harpy3ka) (net) <13>

max (0, min (10, Po+0.27* (F_DG-Fo)/(1.2*0.95* (So*1lo+V)*f frq)));

Onucanue: Harpy3ka c¢ ¢uxcupoBaHHbIM naBieHHeM ceTH. CoaepKHUT mapameTp AJs MOAKITIOYEHHUs

nryma.
Ilapamempuoi:
ID IMapameTp Tun Pexxnm | CkpoiThliii | [To ymoayanunio

Fi Bxonan. pacxona (1/4) Bemects. Beixon |false 10

Pi Bxonn. naBnenwue (ara) Bemects. Bxon |false 1

Po 3amaHue BBIXOJIH. JaBJIeHUs (aTa) Bemects. |Bxon |false 1

So Ceuenue TpyOBI Ha BbIxoe (M2) BemectB. Bxox |false 0.1

Kpr |Koadduuuent cxumaemoctu (0...1) Bemects. Bxon false 0.95

Noise |lllym BXxomH. pacxoma Bemects. [Bxox |false 1

Q0 HopwM. moTH. cpenst (kr/m3) Bemects. [Bxon |false 1

f frq |Yacrora obcuéra dpynxmmu (') Bemects. [Bxox |true 200
Ilpoepamma:

DAQ.JavalLikeCalc.lib techApp.pipeBase (Fi,Pi,293,So0,EVAL REAL, Po,293,S50,10,Q0,Kpr,
0.01,f frq);
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HUcTrounuk (maBJienue) (src_press) <12>

Onucanue: Victounuk ¢ pukcupoBaHHbIM JaBieHreM. CoAepKUT HapameTp I MOIKIIOUEHUS IIyMa.

Ilapamempuwi:
ID ITapamerp Tun Pe:xum |Cxpsoitelii |Ilo ymoruanuio
Pi 3amanue BXOJHOTO JaBJICHHS (aTa) BemectB. [Bxon |false 10
Fo Brixoan. pacxoaa (1/4) Bemect. [Bxon |false 0
Po BrixonH. naBnenue (ara) Bemect. |Boixon |false 1
So Ceuenue TpyOBI Ha BeIX01€ (M2) Bemects. [Bxon |false 0.1
lo JlnuHa TpyOBI Ha BBIXOE (M) Bemects. [Bxon |false 100
Noise |Illym Bxo1H. naBIeHUS BemectB. [Bxox |false 1
Qo0 [TnotHOCTH cpenbl B HOpM. ycioB. (kr/M3) |BemectB. [Bxox  |false 1
Kpr |Koadwui. cxxum. cpemb Bemects. |Bxox |false 0.95
f frq |Yacrora obcuéra pynkuuu (I'm) Bemect. [Bxon |true 200
Fit Bxona. pacxon yaepkaHblii Bemects. |Boixon |true 0

Ilpoepamma:

DAQ.JavalLikeCalc.lib techApp.pipeBase (Fit,Pi*Noise, 293, So0,Fo,Po,293,50,10,Q0,Kpr,

0.01,f frq);

Bo3a. xoaoauabHuk (cooler) <16.5>

Onucanue: MOJIGJ'IB BO3QYHIHOI'O OXJIAAUTEIIA ra30BOro 1mmoToka.

Ilapamempuoi:
ID IMapameTp Tun Pesxkum | CkpoiThlii | [To ymoryanunio

Fi Bxoxan. pacxon (1/49) BemtectB. |Brixon |false 0
Pi  |Bxonn. naBnenue (ara) Bemects. |Bxon |false 1
Ti  Bxoan. remmnepatypa (K) Bemects. |Bxon |false 273
Si Ceuenue Tpyook (M2) BemectB. [Bxox |false 0.05
li O6mmas anmvuHa TpyOoK (M) BemectB. Bxox |false 10
Fo  |Bexoms. pacxon (T/9) Bemects. Bxox |false 0
Po  |BrixonH. naBnenue (ara) Bemects. |Boixon |false 1
To | Beixogn. temneparypa (K) Bemects. Bbixon |false 273
So  |BeixoaH. cedu. Tpyosl (M2)  BemectB. Bxox |false 2
lo Jnuna BeixoaH. TpyObl (M) |BemectB. |Bxon |false 10
Tair |Temm. oxnoxza. Bo3ayxa (K) |Bemects. Bxox |false 283
Wc  |[Ipou3BOAUT. XOJO. Bemects. Bxox |false 200
Q0 |Hopwm. mutotH. cp. (kr/M3)  |BemectB. Bxonm false 1
Ct TennoéMKoCTh cpebl BemectB. |Bxox |false 100
Rt Temn. conpoTUBJIEHUE BemectB. |Bxox |false 1
f frq Yacrora ob6cuéra (I'm) Bemects. Bxox  |true 200

Ilpoepamma:

DAQ.JavalLikeCalc.lib techApp.pipeBase (Fi,Pi,293,5i,Fo,Po0,293,50,10,00,0.95,0.01,£f

Qr =

frq);
Q0+Q0*0.95* (Pi-1);

To+=(Fi* (Ti-To)+Wc* (Tair-To) /Rt)/ (Ct* (Si*li+So*lo) *Qr*f frq);
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Kommnpeccop rasossiii (compressor) <12>

Onucanue: MoJens Ta30BOro Komrpeccopa. YuuTsiBaeT 3¢dexr mommaxa. [Tommaxk BeYUCISETCS 110
ra3o-IMHaMMYECKONH KPUBOM, UCXOS U3 KOTOPOH MolydaeTcs KOdQGHUIMUEHT 3araca 1o moMIaxy.

Ilapamempuoi:

ID IMapameTp Tun Pesxxnm | CkpoiThlii | [To ymosuanuio
Fi BxonH. pacxon (1/4) Bemect. |Brixon |false 0
Pi Bxonn. naBnenwue (ara) Bemects. Bxon |false 1
Ti Bxonn. Temnepatypa (K) BemectB. |Bxox |false 273
Fo Brixoan. pacxon (1/4) BemectB. [Bxox |false 0
Po BrixonH. naBienue (ata) Bemect. |Boixon |false 1
To Boixoan. remneparypa (K) |Bemect. |Boixon |false 273
So BrixonH. ceu. TpyOs1 (M2)  |BemectB. Bxox |false 0.2
lo JlnuHa BbIXOIH. TpyOb!l (M) |Bemects. Bxox |false 2
Kzp  |Koad. 3amaca mo mommnaxy |Bemects. Beixon |false 0.1
N 06. kommp. (Teic. 00./MuH) |BemectB. |Bxom |false 0
\Y O0bEM kommpeccopa (M3)  |Bemect. |Bxox  |false 7
Kpmp Koad. momm. (Touka momm.) |Bemects. Bxox |false 0.066
Kslp  |[Koad. makm. momn. kpuBoii |Bemects. Bxox |false 0.08
Q0 Hopwm. miotH. cp. (kr/m3) BemectB. [Bxon |false 1
Kpr  |Koed. cxxumaemoctu cpensl |Bemect. Bxox  |false 0.95
Ct TernoéMKoCTh cpeb BemectB. [Bxon |false 100
Riz Terut. conp. n3onAIUN BemtectB. |Bxox |false 100
Fwind |CkopocTb Bo3ayxa Bemects. Bxon |false 1
Twind | Temmep. Bo3myxa Bemects. Bxon |false 273
f frq |Yacrora obcuéra (I'1r) Bemects. [Bxon |true 200
Fit Bxon. pacxon yaepkannbiii  |Bemects. |Bbeixon true 0

Ilpoepamma:

Pmax = max (Pi, Po);

Pmin = min (Pi, Po);
Qr = QO0+Q0*Kpr* (Pi-1);
Orf = Q0+Q0*Kpr* (Pmax-1) ;
Ftmp=(N>0.1)? (1-10* (Po-P1i) / (Qr* (pow (N, 3)+0.1) *Kpmp) ) : 1;
Kzp=1-Ftmp; //Ko=dduu. szanaca
Fi=V*N*Qr*sign (Ftmp) *pow (abs (Ftmp) ,Kslp) +
0.3* (4*So*Qrf/ (0.01*1lo*1.7724+4*Qrf)) *sign (Pi-Po) *pow (Qrf* (Pmax-—
max (Pmax*0.528,Pmin)),0.5);
Fit -= (Fit-Fi)/max(l, (lo*f frq)/max(le-4,abs(Fi/ (Qrf*So))));
Po = max(0,min (100, Po+0.27* (Fi-Fo)/ (Q0*Kpr*So*lo*f frq)));

To+=(abs (Fi) * (Ti*pow (Po/Pi, 0.3)-To) + (Fwind+1) * (Twind-To) /Riz) /
(Ct* (V+So*1lo) *Qr*f frq);
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HUcrounuk (pacxon) (src_flow) <2.2>

Onucanue: VIcTouHuK ¢ pUKCHpOBaHHBIM pacxoaoM. CoIepKUT napaMeTp [Uis MOAKIIOUEHHS IIyMa.

Ilapamempuwi:

ID ITapamerp Tun Pexum | CkpoiThlii | [1o ymMouanuio
Fi 3amanue BXOAH. pacxoja (1/9) BemectB. [Bxon |false 10
Fo Brixoan. pacxoaa (1/4) Bemect. [Bxon |false 10
Po BrixonH. naBnenue (ara) Bemect. |Boixon |false 1
So Ceuenue TpyOBb! Ha BbIxojie (M2) Bemects. |Bxox |false 0.1
lo JlnuHa TpyOBI Ha BBIXOE (M) Bemects. [Bxon |false 100
Noise |Illym BxomH. pacxoaa BemectB. [Bxox |false 1
Qo0 [TnotHOCTE cpenbl B HOpM. yeioB. (kr/M3) (BemectB. [Bxox  |false 1
Kpr |Koed. cxxumaeMocTu cpebl Bemects. |Bxox |false 0.95
f frq |Yacrora obcuéra pynkuuu (I'm) Bemect. [Bxon |true 100

Ilpoepamma:

Po =

Tpyo6a-6a3a (pipeBase) <11.5>

Onucanue: Peanuzanys 6a30BbIX OCHOB MOJIEH TPYOBI:

« Pacxon B TpyOe ¢ y4€TOM CKOPOCTH IBWKCHHS, TIepernaja TaBJICHHS, COMPOTUBICHUS 3a CUET

TPCHUA U KPUTUUCCKOI'O UCTCUCHUA.

« Pacuét nasnenus.

max (0, min (100, Po+0.27* (Noise*Fi-Fo) / (Q0*Kpr*So*lo*f frq)));

+  Y4€T INIOTHOCTH CPEJIbl M CTETICHH €€ CKUMAEMOCTH KaK JUIsl Ta30B, TaK M JIJISl YKUIKOCTEH.

Hapamempoi.
ID IMapamerp Tun Pesxxum | CkpoiThlii | [1o ymosuanuio
Fi Bxoxan. pacxon (1/49) Bemtects. |Brixon |false 0
Pi  |Bxonn. naBnenwue (ara) Bemects. Bxon |false 1
Ti  Bxoan. remmnepatypa (K) Bemects. Bxon |false 293
Si BxonaHn. ceuenue (M2) Bemtects. |Bxon |false 2
Fo  |BeixomH. pacxon (1/9) BemectB. Bxox |false 0
Po  |BrixonH. naBnenue (ara) Bemects. |Boixon |false 1
To  |Beixomn. remmneparypa (K)  |Bemect. Boixon |false 293
So  |BeixoaH. ceu. (M2) BemectB. [ Bxox |false 2
lo Brixoan. qnuna (M) BemectB. [ Bxox |false 10
Q0 |Hopwm. mmotH. cpensl (kr/m3) |Bemect. |[Bxon  |false 1
Kpr |Koed. cxxumaemocTtu cpenbl  |BemectB. |[Bxon — |false 0.98
Ktr  |[Koed. Tpenus BemectB. Bxon |false 0.01
f frq Yacrora obcuéra (I'm) Bemects. Bxon |false 100
Ilpoepavma:
Pmax = max(Pi,Po);
Pmin = min (Pi, Po);

Qr = Q0+QO0*Kpr* (Pmax-1) ;
Fit =

630* (4*3i*So*Qr/ (Ktr*lo*1.7724*3i+4*So*Qr) ) *sign (Pi-Po) *pow (Qr* (Pmax-

max (Pmax*0.528,Pmin)),0.5);
Fi -= (Fi-Fit)/max(1l, (lo*f frqg)/max(l,abs(Fit/(Qr*So))));
if( !Fo.isEVal() ) Po = max(O,min(lOO,Po+O.27*(Fi—Fo)/(QO*Kpr*So*lo*f_frq)));
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Tpyo6a 1->1 (pipel_1) <36.5>

Onucanue: Mojens y3na Tpy0 no cxeme: 1 -> 1.

Ilapamempuwi:

ID ITapamerp Tun Pexxum | CkpoiThiii | [Io ymouanuio
Fi BxonH. pacxon (1/9) Bemects. |Boixon |false 0
Pi BxonH. naBnenue (ara) BemectB. [Bxox |false 1
Fo  |BeixomH. pacxon (T/9) BemectB. [ Bxox |false 0
Po  |BeixonH. naBnenue (ara) BemectB. |Boixon |false 1
So  |Bexoas. ceu. (M2) BemtectB. |Bxox |false 2
lo Brixoan. qnuna (M) BemectB. [ Bxox |false 10
Q0  Hopwm. motH. cpensl (kr/m3) Bemects. |Bxon  |false 1
Kpr |Koed. cxxumaemocTtu cpenbl  |BemectB. [Bxon — |false 0.95
f frq Yacrota obcuéra (I'm) BemtectB. |Bxox |true 200
Pti  |Pti Bemects. |Boixop |true 1
Fto |Fto BemtectB. |Brixonx |true 0
Ptl |Ptl BemectB. |Brixonx |true 1
Ft1 |Ftl Bemects. |Beixon |true 0

Ilpoepamma:

DAQ.JavaLikeCalc.lib techApp.pipeBase (Fi,Pi,293,50,Ftl,Pti, 293,50,0.33*10,Q0,Kpr,
0.01,f frqg);

DAQ.JavalLikeCalc.lib techApp.pipeBase (Ftl,Pti,293,S50,Fto,Ptl,293,50,0.33*10,0Q0,Kp
r,0.01,f frq);

DAQ.JavaLikeCalc.lib techApp.pipeBase (Fto,Ptl,293,So,Fo,Po,293,50,0.33*10,Q0,Kpr,
0.01,f frq);

Tpy6a 2->1 (pipe2_1) <26>

Onucanue: Mogens y3ma Tpy0O 1o cxeme: 2 -> 1.

Hapamempoi.

ID ITapamerp Tun Pexum | CkpoiThiii | [1o yMosuanuio
Fil Bxonn. pacxon 1 (1/4) Bemects. Boixon |false 0
Pil Bxonn. naBnenue 1 (ara) Bemects. Bxox |false 1
Til Bxonn. temnepatrypa 1 (K) |BemectB. Bxox |false 273
Sil Bxonan. ceuenue 1 (M2) BemtectB. |Bxox |false 0.2
Fi2 BxonH. pacxon 2 (1/4) Bemects. Beixon |false 0
Pi2 BxonH. naBnenue 2 (ara) Bemects. Bxox |false 1
Ti2 Bxonn. remneparypa 2 (K) |Bemects. Bxox |false 273
Si2 Bxonan. ceuenue 2 (M2) BemtectB. |Bxox |false 0.2
Fo Brixonn. pacxon (1/4) Bemects. Bxon |false 0
Po BoixonH. naBienue (ata) Bemects. Boixon |false 1
To Breixonn. remneparypa (K)  |Bemect. |Boixon |false 273
So Brixoan. ceuenue 1 (M2) Bemects. Bxox |false 2
lo Boixoan. uymHa 1 (M) Bemect. Bxon |false 10
Qo0 Hopwm. motH. cpenst (kr/m3) Bemects. Bxox  |false 1
Kpr  [Koed. cxxumaemoctu cpenpl  |Bemects. |Bxon  |false 0.95
Ct Tenno€MkocTh cpenbl Bemects. Bxon |false 20
Riz Terut. conp. n3oAIUN BemtectB. |Bxox |false 20
Fwind |CkopocTb Bo3myxa BemtectB. |Bxox |false 1

Bubnnoteka mogenen annapaToB TexHonorndeckux npoueccos 210



ID ITapamerp Tun Pexum | CkpoiThiii | [1o ymoruyanuio

Twind Temmnepartypa Bozayxa (K)  |Bemects. [Bxox [false 273
f frq |Yacrora o6cuéra (I'mr) Bemects. Bxon |true 100
Ilpoepamma:

DAQ.JavalLikeCalc.lib techApp.pipeBase(Fil,Pil,293,Sil,EVAL REAL,Po,293,50,10,00,K
pr,0.01,f frq);

DAQ.JavaLikeCalc.lib techApp.pipeBase(Fi2,Pi2, 293,512, EVAL REAL,Po,293,50,10,00,K
pr,0.01,f frq);

Po = max(0,min(100,Po+0.27* (Fil+Fi2-Fo)/ (Q0*Kpr*So*lo*f frq)));

To = max (0, To+(Fil* (T1il-To)+Fi2* (Ti2-To)+ (Fwind+1l) * (Twind-To) /Riz) /
(Ct*So*1o*Q0*f frq));

Tpyo6a 3->1 (pipe3 1) <36>

Onucanue: Mopens y3na Tpy0 no cxeme: 3 -> 1.

Illapamempuwi:

ID IMapametp Tun Pesxum | CkpoiThiii | [To ymomuanuio
Fil Bxonan. pacxon 1 (1/9) Bemects. Beixox |false 0
Pil BxonH. naBnenue 1 (ara) Bemects. Bxom |false 1
Til Bxonn. remneparypa 1 (K) |Bemects. Bxox |false 273
Sil Bxonn. ceuenue 1 (M2) BemtectB. |Bxon |false 0.2
Fi2 Bxonmn. pacxon 2 (1/9) Bemects. Boixon |false 0
Pi2 BxonH. naBnenue 2 (ara) Bemect. Bxon |false 1
Ti2 Bxonn. remneparypa 2 (K)  |Bemect. Bxox [|false 273
Si2 BxonH. ceuenue 2 (M2) BemectB. Bxox |false 0.2
Fi3 Bxonn. pacxon 3 (1/4) Bemects. Boixon |false 0
Pi3 Bxonn. naBnenue 3 (ata) BemtectB. |Bxox |false 1
Ti3 Bxoan. remneparypa 3 (K) |Bemects. Bxox |false 273
Si3 BxonH. ceuenue 3 (M2) Bemects. Bxom |false 0.2
Fo Brixomn. pacxon (1/4) BemtectB. |Bxox |false 0
Po BrixonH. naBnenue (ara) BemtectB. |Brixon |false 1
To Beixonn. remnepatypa (K)  |Bemects. Beixon |false 273
So Boixoan. ceuenue 1 (M2) Bemect. Bxon |false 2
lo Brixonn. mmmHa 1 (M) BemtectB. |Bxon |false 10
Q0 Hopwm. mnotH. cpensl (kr/m3) |BemectB. Bxox  |false |
Kpr  |Koed. cxxumaemoctu cpensl  |Bemects. Bxon  |false 0.95
Ct TennoéMKoCTh Cpebl BemtectB. |Bxox |false 20
Riz Tem. comp. n3onsauu Bemects. Bxon |false 20
Fwind |CkopocTs Bo3qyxa BemectB. Bxox |false 1
Twind |Temmnepatypa Bo3ayxa (K)  |Bemects. Bxox |false 273
f frq |Yacrora obcuéra (I'1r) BemectB. [ Bxox |true 100

Ilpoepavmma:

DAQ.JavalLikeCalc.lib techApp.pipeBase(Fil,Pil,293,S5il,EVAL REAL,Po,293,50,10,00,K
pr,0.01,f frq);

DAQ.JavalLikeCalc.lib techApp.pipeBase(Fi2,Pi2,293,5i2,EVAL REAL,Po,293,50,10,00,K
pr,0.01,f frq);

DAQ.JavalLikeCalc.lib techApp.pipeBase (Fi3,Pi3,293,5i3,EVAL REAL, Po,293,50,10,00,K
pr,0.01,f frq);

Po = max(0,min(100,Po+0.27* (F11+Fi2+Fi3-Fo)/ (Q0*Kpr*So*lo*f frq)));

To = max (0, To+ (Fil* (T1il1l-To)+Fi2* (Ti2-To)+Fi3* (Ti3-To)+ (Fwind+1) * (Twind-To) /Riz) /
(Ct*so*1lo*Q0*f frq));
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Tpyo6a 1->2 (pipel_2) <25.5>

Onucanue: Mojiens y3na Tpy0 no cxeme: 1 -> 2.

llapamempuwi:

ID ITapamerp Tun Pexum | CkpoiThiii | [Io ymouanuio
Fi BxonH. pacxon (1/4) Bemects. |Boixon |false 0
Pi Bxonn. naBnenue (ata) BemectB. |Bxoxg |false 1
Fol Brixoan. pacxox 1 (1/9) BemectB. |Bxox |false 0
Pol Boixonn. nasnenue 1 (ata) |Bemects. Boixon (false 1
Sol BreixonH. ceu. 1 (M2) Bemecrs. Bxox |false 2
lol Boixonn. juna 1 (M) Bemect. |Bxong |false 10
Fo2  |Beixoas. pacxox 2 (1/4) Bemects. Bxon |false 0
Po2 Breixonn. naBnenue 2 (ata) |BemectB. Beixon |false 1
So2 BreixonH. ceu. 2 (M2) Bemects. Bxox |false 2
lo2 Beixonn. mmna 2 (M) Bemects. Bxon |false 10
Qo0 Hopwm. tutoTH. cpensl (kr/m3) BemectB. [ Bxox  |false 1
Kpr Koed. coxxumaemoctu cpenbl  |Bemects. | Bxox  (false 0.95
f frq |Yacrtora obcuéra (I'ry) Bewmects. Bxox |true 100
Fltmp [Bpewm. pacxon 1 Bemects. |Beixox |true 0
F2tmp Bpewm. pacxon 2 Bemects. |Beixon |true 0
Potl  |BbIxX. naBi. yaep:kaHHOe Bemects. Beixon |true 1
Pot2  |BbIxX. naBi. yaep:kaHHOE Bemects. Beixon |true 1

Ilpoepamma:

DAQ.JavalLikeCalc.lib techApp.pipeBase (Fltmp,Pi,293,S01,Fol,Pol,293,501,101,Q0,Kpr
DAé?&gggg}ﬁzggic.lib_techApp.pipeBase(F2tmp,Pi,293,SoZ,FoZ,P02,293,502,102,QO,Kpr
,0.01,£f frq);

Fi=Fltmp+F2tmp;

Tpy6a 1->3 (pipel_3) <36.5>

Onucanue: Mognens y3na Tpy0 mo cxeme: 1 -> 3.

Ilapamempuoi:

ID IHapamerp Tun Pexum | CkpoiThlii | I1o ymoryanuro
Fi Bxoman. pacxon (1/4) Bemecrs. Breixon |false 0
Pi Bxonn. naBnenue (ata) Bemect. |Bxong |false 1
Fol Beixonn. pacxon 1 (1/4) Bemects. Bxon |false 0
Pol Breixonn. naBnenue 1 (ata) |BemectB. Brixon |false 1
Sol BreixonH. ceu. 1 (M2) Bemects. Bxox |false 2
lo1 Beixonn. mmna 1 (M) Bemects. Bxon |false 10
Fo2  |Beixoms. pacxox 2 (1/4) Bemect. |Bxon |false 0
Po2 BeixonH. naBnenue 2 (ata) |BemectB. Beixon |false 1
So2 Brixonan. ceu. 2 (M2) BemectB. |Bxoxg |false 2
lo2 Boixoan. mumHa 2 (M) Bemect. |Bxox |false 10
Fo3 BrixonHn. pacxon 3 (1/49) Bemects. Bxox |false 0
Po3 Breixonn. naBnenue 3 (ata) |BemectB. Beixon |false 1
So3 Beixoan. ceu. 3 (M2) Bemects. Bxon  |false 2
lo3 Breixonn. mymmHa 3 (M) Bemects. Bxox |false 10
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ID IHapamerp Tun Pexum | CkpoiThiii | [1o ymoyanuio
Q0 Hopwm. mnoTH. cpenst (kr/m3) Bemects. Bxox  |false 1
Kpr  |Koed. cxxumaemocTu cpenst  |BemectB. |Bxox  |false 0.95
f frq |Yacrora obcuéra (I'm) Bemect. Bxox |true 100
Fltmp |Bpewm. pacxon 1 Bemects. |Beixon |true 0
F2tmp |Bpewm. pacxon 2 Bemects. |Beixon |true 0
F3tmp |Bpewm. pacxon 3 Bemects. |Beixon [true 0
Potl Brix. naBin. yaep:xaHHoe BemectB. |Brixon [true 1
Pot2  |BeIxX. naBin. yaep:kaHHOe Bemects. Beixon |true 1
Pot3 BeIx. maBi. ynepkaHHOE Bemects. |Beixon [true 1

Ilpoepamma:

DAQ.JavalLikeCalc.lib techApp.pipeBase (Fltmp,Pi,293,S501,Fol,Pol,293,501,101,0Q0,Kp
r,0.01,f frq);

DAQ.JavaLikeCalc.lib techApp.pipeBase (F2tmp,Pi,293,502,Fo2,P02,293,502,102,00,Kp
r,0.01,f frqg);

DAQ.JavalLikeCalc.lib techApp.pipeBase (F3tmp,Pi,293,503,Fo3,P03,293,503,103,00,Kp
r,0.01,f frq);

Fi=Fltmp+F2tmp+F3tmp;

Tpyo6a 1->4 (pipel_4) <47.5>

Onucanue: Mojiens y3na Tpy0 no cxeme: 1 -> 4.

Ilapamempuwi:

ID ITapamerp Tun Pexxum | CkpboiThiii | [Io ymosuanuio
Fi BxonH. pacxon (1/4) Bemects. |Boixon |false 0
Pi Bxonn. naBnenue (ata) BemectB. |Bxoxg |false 1
Fol Beixoan. pacxox 1 (1/49) BemectB. |Bxoxg |false 0
Pol Boixonn. nasnenue 1 (ata) |Bemects. Boixon false 1
Sol BreixonH. ceu. 1 (M2) Bemects. Bxox |false 2
lol Boixonn. jnna 1 (M) Bemect. |Bxong |false 10
Fo2  |Beixoas. pacxox 2 (1/4) Bemects. Bxon |false 0
Po2 Breixonn. naBnenue 2 (ata) |BemectB. Brixon |false 1
So2 BreixonH. ceu. 2 (M2) Bemects. Bxox |false 2
lo2 Boixonn. mmna 2 (M) Bemects. Bxon |false 10
Fo3 Berxoan. pacxox 3 (1/49) Bemect. Bxon |false 0
Po3 Breixonn. naBnenue 3 (ata) |BemectB. Beixon |false 1
So3 BrixogH. ceu. 3 (M2) BemectB. |Bxoxg |false 2
lo3 Breixonn. mymna 3 (M) Bemects. Bxon |false 10
Fo4 Brixonn. pacxon 4 (1/49) Bemects. Bxox |false 0
Po4 Breixonn. naBnenue 4 (ata) |BemectB. Beixon [(false 1
So4 BoixonH. ceu. 4 (M2) Bemect. |Bxong |false 2
lo4 Breixonn. mmmHa 4 (M) Bemecrs. Bxox |false 10
Qo0 Hopwm. moTH. cpensr (kr/m3) Bemects. Bxox |false 1
Kpr  |Koed. cxxumaemoctu cpeast  (Bemects. |Bxon  [false 0.95
f frq |Yacrora obcuéra (I'my) Bemects. Bxox  |true 100
Fltmp Bpewm. pacxon 1 BemectB. |Beixon |true 0
F2tmp Bpewm. pacxon 2 BemectB. |Beixonm [true 0
F3tmp [Bpewm. pacxon 3 BemectB. | Boixon |true 0
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ID Mapamerp Tun Pexum | CkpoiThlii | [1o ymoruanuio
F4tmp |Bpewm. pacxon 4 Bemects. |Beixon |true 0
Potl  BeIX. 1aBi. yaep:xaHHOE Bemects. Beixox |true 1
Pot2  |BeIX. 1aBi. yaep:kaHHOE BemectB. |Brixon [true 1
Pot3  |BbIxX. naBi. yaep:kaHHoOe Bemects. |Beixon |true 1
Pot4  |BbIx. naBi. yaep:kaHHOe Bemects. |Beixon |true 1
Ilpoepavmma:
DAQ.JavalLikeCalc.lib techApp.pipeBase (Fltmp,Pi,293,S0l,Fol,Pol,293,501,101,Q0,Kpr
,0.01, £ frq);
DAQ.JavaLikeCalc.lib techApp.pipeBase (F2tmp,Pi,293,802,Fo2,P0o2,293,502,102,Q0,Kpr
,0.01,f frq);
DAQ.JavalLikeCalc.lib techApp.pipeBase (F3tmp,Pi, 293,S503,Fo3,P03,293,503,103,Q00,Kpr
,0.01, £ frq);
DAQ.JavaLikeCalc.lib techApp.pipeBase (F4tmp,Pi,293,504,Fo4,Po4,293,504,104,00,Kpr
,0.01,f frq);

Fi=Fltmp+F2tmp+F3tmp+F4tmp;

HUcnoan. mex. kaanana (klapMech) <3>
Onucanue: MO,I[GJ'IB HCIIOJTHUTEIILHOTO MeXaHu3Ma KianaHa. Bxirouaer BpCM: X04a U BPpEMs OTpPbIBA.

Hapamempoi.

ID IMapameTp Tun Pesxxum | CkpoiThiii | [To ymosyanuio
pos [Tonoxenue (%) Bemects. Breixon |false 0
pos_sensor [lomoxenue no garuuky (%) |Bemects. |Boixon |false 0
com Komannma Bemects. |Bxox |false 0
st open Cocrt. "Ot1kpbITO" Jlornu. Breixon |false 0
st_close Cocr. "3akppiTo" Jlornu. Breixon |false 1
t full Bpewms xona (c) Bemects. |Bxox |false 3
t up Bpewmst cpriBa (c) Bemects. [Bxon |false 1
t sensor Bpewms 3anepxku ceHcopa (¢) |Bemects. |Bxon |false 1
f frq Yacrora obcuéra (I'm) Bewects. [Bxox |true 100
tmp_up Cuétuuk cpbiBa Bemects. |Beixonx |false 0
Ist com [Tocnennsas komaHga Bemect. |Brixon |false 0
Ilpoepamma:
if( (pos >= 99 && com >= 99) || (pos <= 1 && com <=1 ) )

{
tmp up = t up;
if (pos>=99) { pos=100; st open=true; }
else { pos = 0; st _close=true; }
}
else if( tmp up > 0 ) tmp up-=1./f frqg;
else
{
st open=st close=false;
lst comt+=(com-lst com)/(0.5*t full*f frq);
pos+=(lst_com—pos)/(O.5*t_full*f_frq);
}

pos_sensor+=(pos-pos_sensor)/ (t_sensor*f frq);
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Muagparma (diafragma) <14>

Onucanue: Mopenb nuadparmel.

llapamempuwi:
ID ITapamerp Tun Pexum | Ckpoitslii | I1o yMouanuio
Fi Bxonan. pacxon (1/49) Bemect. Boixon |false 0
Pi BxonH. naBnenue (ata) Bemects. [Bxox |false 1
Fo  |BeixomH. pacxon (T/9) Bemects. [Bxox |false 0
Po  |BeixonH. naBnenue (ata) Bemects. |Boixon |false 1
dP  |I[lepenax naBnenus (klla) Bemect. Boixon |false 0
Sdf |Ceu. nuadparmsr (M2) Bemects. Bxon |false 0.1
So  |Ceu. Tp. Ha BeIXOAE (M2) Bemects. [Bxox |false 0.2
lo JnuHa Tp. Ha BBIXOE (M) BemectB. Bxox |false 10
Q0  |ITn. mpu peanbH. yci. (kr/mM3) |BemectB. |Bxox  |false 1
Kpr |Koed. cxxumaemoctr cpensl | Bemects. |Bxox  [false 0.95
f frq Yacrora obcuéra (I'm) Bemects. [Bxox  |true 100
Ilpoepamma:
DAQ.JavalikeCalc.lib techApp.pipeBase (Fi,Pi,293,3df,Fo,Po,293,S0,10,00,Kpr,0.01, £
dp _—qu()cip—loo* (Pi-Po)) /f_frq;

Tennooomennuk (heatExch) <28.4>

Onucanue: Mopenb TeINI00OMEHHUKA, paCCUUTHIBAIOIIAs TETJIO0OMEH JIBYX ITOTOKOB.

Ilapamempuwi:

ID ITapamerp Tun | Pexxnm | CkpoiThiii | 1o ymosruanuio
Fil  |Bx. pacxoj nepBoro noroka (1/4) Bemecrs. Bxon |false 20
Pil  |Bx. maBnenue nmepBoro rnoroka (ara) BemtectB. [Bxon |false 1
Til  |Bx. Temnepatypa nepBoro noroka (K) Bemect. Bxon [false 20
Sil  |Bx. ceuenue TpyO nepBoro noroxa (m2) Bemect. Bxon |false 1
lil Bx. nnunHa TpyO nepBoro noroka (M) Bemect. Bxon |false 10
Qoil E(‘)’foﬁz?;f/?\gg‘”m}“’c“ HepBoro Bemects. Bxox [false 1
Kprl |Koaduu. cxxum. cpenst 1 Bemect. Bxon |false 0.9
Cil  |TemmoemkocTs nepBoro noroka(/lx/T*K) Bemect. Bxon |false 1
Fi2  |Bx. pacxoj BTOporo notoka (1/4) Bemects. Bxon |false 20
Pi2  |Bx. naBieHue BTOpOro noToka (ara) Bemect. Bxon [false 1
Ti2  |Bx. Temneparypa Broporo motoka (K) BemectB. Bxox |false 40
Si2  |Bx. ceuenue TpyO BTOPOro nmoToka (mM2) Bemects. Bxon |false 1
li2  |Bx. amuHa Tpy® BTOpOTro MOTOKA (M) Bemects. Bxon |false 10
Qoi2 nggg&fﬁfﬁmomom HIOpOro Bemects. Bxox |false 1
Kpr2 [Koadur. cxxum. cpeas 2 Bemects. Bxon |false 0.9
Ci2 |Temmoemkocth BTOporo nmotoka(/x/T*K) BemectB. Bxox |false 1
ki KoaddumumenT Terioornaun BemtectB. [Bxon |false 0.9
Fol |Beix. pacxoj nepBoro moroxa (T/4) Bemecrs. Bxon |false 0
Pol |BpIX. naBneHue nepBoro noToka (ara) Bemects. |Beixon [false 1
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ID IHapamerp Tun | Pexnm | CkpoiThiii | I1o ymoruanuio
Tol | BeIx. Temneparypa nepBoro notoka (K) Bemects. Boixon |[false 273
Sol |BbIx. ceuenue TpyO mnepBoro notoka (M2) BemectB. Boixon [false 1
lol  |BeIx. mimuHa TpyO mepBOro moToka (M) BemectB. Beixon |false 10
Fo2 |BeIX. pacxon BTOPOro MoToKa (T/4) Bemects. Bxon |false 0
Po2 |Brix. naBienue BTOpOro notoka (ara) BemectB. |Beixon |false 1
To2 |Beix. Temmeparypa Broporo noroka (K) BemectB. |Beixon |false 273
So2 |BeiX. ceuenue Tpyd BTOpOTO MOTOKA (M2) BemectB. |Boixon |false 1
lo2  |BeIx. ;ymHa Tpy® BTOpPOro MOTOKA (M) Bemects. Breixon |false 10
f frq Yacrora o6cuéra Qpynkimu (I'm) Bemect. Bxon |false 200

Ilpoepamma:

DAQ.JavalLikeCalc.lib techApp.pipeBase(Fil,Pil,Til,Sil,Fol,Pol,293,S01,101,Q01il,Kpr
1,0.01,f frq);

DAQ.JavaLikeCalc.lib techApp.pipeBase(Fi2,Pi2,Ti2,Si2,Fo2,Po2,293,502,102,Q0i2,Kpr
2,0.01,f frqg);

Tol=max (0, min (led, (Fil*Ti1*Cil+ki*Fi2*Ti2*Ci2
To2=max (0, min (led, (ki*Fil*Ti1*Cil+Fi2*Ti2*Ci2

Fil*Cil+ki*Fi2*Ci2)));

)/ (
)/ (Ki*Fil*Cil+Fi2*Ci2)));
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bunoanorexka oCHOBHBIX 3JIEMEHTOB

M0JIb30BaTeJILCKOI0 HHTep(eiica

Hwma: wlb Main
OcHosan: |centsopn 2007T
Bepcus: 0.5.0

Cmamyc: |OtkpsiThlil (GPL)

Asmop. Poman CaBouenko, Makcum JIbICEHKO

Onucanue: HpeI[OCTaBJ'IHeT 6H6JII/IOTeKy OCHOBHBIX 3JICMCHTOB I10JIB30BaTCIBCKOI'O I/IHTepcbeﬁca.

b/ ocHOBHBIX OMOIMOTEK TpaduUEeCKUX FIEMEHTOB, B (aile:

Hemounux: SQLite.vcaBase.wlb_Main (vcabase.db.gz)

bubnuoTeka co3maércs s MpeaoCTaBlIEHUS OCHOBHBIX 3JIEMEHTOB IOJIB30BaTEILCKOr0 HHTEp(eiica.
Crtpoutrcss OubnMoTeka Ha OCHOBE NPUMHUTHBOB BUKETOB W Moaynsa JavalikeCalc, mo3BOJNSAOIIErO
CO3J1aBaTh BEIYHCIIEHMS Ha Java-moJ0OHOM S3BIKE.

[ToaxnrounTh OGMOIMOTEKY OCHOBHBIX 3JIEMEHTOB I10JIb30BATENILCKOTO MHTEpdeiica K HOBOMY IPOEKTY
cranuu OpenSCADA MOXHO myTéM 3arpy3ku BiokeHHOTo ¢aiina BJI, pa3memnienust ero B 1MpeKTOpUU
BJI "SQLite" noBoro mpoekta, u co3manust oowsekra BJl mms momymns B/ "SQLite", ykazaB ¢aiin Bl B
KOH(UTrypauuu.

B cBoéM cocraBe OMOIHOTEKA COAEPKUT OKOJIO JBYX JECSATKOB TpadUUeCKHUX 3IEMEHTOB, YacTO
BOCTPEOOBAHHBIX NMPHU (OPMUPOBAHUM I0JIL30BATEIBCKOIO HHTEpdeiica ynpaBiaeHHs TEXHOJOTHYECKUM
npoueccoM. Ha3BaHus 371EMEHTOB U UX TEKCTOBBIE IMApAMETPhI JOCTYIIHBI HAa TPEX sA3bIKAaX: AHITIMHCKUH,
Pycckuii u YKpauHCKUM.

1. Anasorosbiid mapametp (anShow)

DJIEMEHT, TPEJCTaBICHHBIM HA pPHUC. |, CIYXHUT AJIT OTOOpa)KEHHs TEKYIIETr0 3HAYEHUS aHAJIOTOBOTO
rnapameTpa U pexuma peryisiTopa, €ciu MapaMeTp SIBJISETCS TaKOBbIM. TakKe 3TOT 3JEMEHT I'e€HEpUpYyeT
curHanmu3anuu (alarms) mo COOTBETCTBYIONIUM yCTaBKaM IapameTpa.

Pi_nn PC KPAO2
1.3404A 24.0

Puc.1. Buooscem "Omobp. ananoz." 6 pexcume pazpabomku u ucnonneHus (cieea Hanpago).

Hcnoab3oBanue - pa3padorka

JlaHHBI BHJDKET MOXET OBITh HCHOJNB30BaH pPa3pabOTYMKOM TP CO3JaHMM MHEMOCXEM JUIs
oToOpakeHHsT 3HaueHWH aHajoroBelx mnapamerpoB u IIWJ[ perynstopoB. [l MCHONB30BaHUS HYXKHO
00aBUTh JAHHBIN BUKET HA MHEMOCXEMY U CBSI3aTh C IapaMEeTPOM UCTOUHHUKA JAHHbBIX.

Hcnoab30BaHue - HCIMOJIHEHHE

B pexume ucnosHeHus Uil TapaMeTpa MOKHO HOJYYUTh MACIOPT IMyTEM Ha)XaTwus MPaBOW KIIaBHUILU
MBILIM Ha NoJie BUpKeTa. B macnopte OynyT mpezcTaBieHsl Bce cBoiicTBa napamertpa. [Ipu HaxaTuu 1eBoit
KJIAaBUIIEH MBIIIM B OO0NAacTh BUKETA CIIpaBa MOSIBUTCS IIaHENb YIIPABICHMsI NApaMeTpoM, a BBIOOp
JTAHHOT'O BHJDKeTa OyJIeT 0TOOpakaThCsl MUraroIel paMKOM.
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http://wiki.oscada.org/Doc/JavaLikeCalc?v=5gl
http://wiki.oscada.org/Doc/VCAEngine?v=fdx#h668-13
http://wiki.oscada.org/Using/GraphicElementsLibraries/files?get=vcabase.db.gz
http://wiki.oscada.org/MaximLysenko?v=2iq
http://wiki.oscada.org/RomanSavochenko?v=blo

HapaMeprl CBA3bIBAHUA

Kongurypauuon
ID ITapamerp | Tunm | Kondurypanus q)u ypa Onucanue
HBbII 1A0J10H
Kon u Teket ommOku 1o
napametpy. Mcronb3yercst s
dbopMUpPOBaHUS CUTHATTU3ALIUN
0 HapymeHnu. Kobl
00pabaThIBa€MBIX OIIMOOK:
+ 1,2 - oTka3, napamerp
pErr Omnbka Crpoka |Bxomnas cBsizp | Parametr|err HE JIOCTOBEPEH;
+ 3 - BBIIIE JOMYCTUMOM
TPaHUIIBI;
+ 4 - HUXKE TOMYCTUMOMN
TPaHUIIBI,
+ 5 - BbIILIC HOPMBI;
* 4 - HUXKE HOPMBI.
Pexum [Ipu ycTaHOBKeE ciieBa OT
pModeA |perynsaropa |Jloruu. |Bxonnas cBsizp |Parametrjauto 3HaYeHUs 0TOOpakaeTcs
(aBTOMAT) Oonpmas Oyksa "A".
Pexum IIpu ycranoBke cieBa Ot
pModeC |perynstopa |Jlorma. |Bxomnas cBs3p | Parametr|casc 3HAYCHMs OTOOpaKaeTCs
(kackan) Oonpias 6yksa "K".
KopoTtkoe HaumeHoBaHue
Nms
pName HADAMETDA Crtpoka |Bxognas cszp | ParametrNAME | mapamertpa, orobpaxkaemoe Hal
p p 3HAUYECHHUEM.
TouHoCTB . KomnunuecTBo 3HaKkoB mocie
pPrec Hensiii | BxomgHas cBsa3p | Parametr|prec 9
(3HaKOB) 3asToN y 3HaUEHUsI.
3nauenue | BemectB HenocpenctBeHHO 3HaueHHE
pVal B Bxonnas cBs3p | Parametr|var pel
napaMmerpa napamMmerpa.
[To ymonm4yaHuio 1BET UMEHU
npu "oTkasze" (3HaUeHHE
EVAL) napametpa cepsiit. Jlis
Kpacnoe ) Mapametpa ceprri. /1
HEKOTOPBIX KPUTUYHBIX JIJIS
UMt
redEVAL ApaMETDhA Jlornu. | IlocTtostHHas TEXHOJIOTHYECKOTO MPOLECcCca
p p napaMeTpoB COCTOSIHUE OTKa3
P OTKa3e
JIOJIKHO OBITh SIPKO BBIPAYKEHO
Ha MHEMOCXEME KpacCHBIM
LIBETOM.
Nwms mapamerpa it cCUHTE3a
peuu ipu GopMHpPOBaAHUH
Nwms noist . .
spName CHHTC3A Crpoka |IlocrosinHas aBapUITHBIX COOOIICHUN C
YYETOM yAapeHUil CIIOB, May3 u
T.J.
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2. Anasorosblii mapamerp 1 (anShowl)

DJeMEeHT, NMpe/CTaBIeHHBIH Ha pHUC. 2, CIYXHUT JUIS OTOOpaKEHHUS TEKYIIEro 3HaYeHHsS aHaJIOTOBOIO
napaMerpa ¢ 0JHOCUMBOJIbHBIM NPEPUKCOM TUIIA U3MEPSIEMON BETUUHHBI.

Puc.2. Buosicem "Omobp ananoe 1" 6 pesxcume pazpabomxu u ucnoiHerus (cieea Hanpaeso).

Hcnoab3oBanue - pa3padorka

JlaHHBIIT BHDKET MOXET OBITh HCIOJB30BaH pPa3pabOTYMKOM TPU CO3AAHUM MHEMOCXEM ISt
O0TOOpaXeHHsI 3HAYCHUI aHATIOTOBBIX MapaMeTpoB. {15 ncronb30BaHus HYKHO H00ABUTH JAHHBIN BHIKET
Ha MHEMOCXEMY U CBSI3aTh C MapaMETPOM UCTOYHUKA JAHHBIX.

HapaMeTpLI CBA3bIBAHUA

Koudurypanuo
ID | IMapamerp| Tun | Kondurypamus (bu ypa Onucanue
HHBI 11120J10H
Nms O1HOCUMBOJIBHBIN MTPe(UKC THIIA
pName Crpoka |[locTosiHHas Parametr|]NAME A 9 ped
rnapamerpa U3MEPSIEMON BEJIMYNHBI.
3HaueHue HenocpencrBenHo 3HaueHue
pVal Bemects. | Bxognas cBsi3p | Parametr|var pel
rnapaMmeTpa rnapamMmerpa.
TouHoCTh . KonunuecTBo 3HaKOB mocie
pPrec [ensiit | Bxoanas cBsizp | Parametr|prec o
(3HaKOB) 3aMsATON Y 3HAUCHUS.

3. daement kaap (ElCadr)

ONeMeHT, Tpe/ICTaBlIeHHbI Ha puUC. 3, SBISETCS MO CYTH YHHBEPCAJIbHOW MaHENbI0 YIpPaBIICHUS

pa3IM4YHBIMU YCTPOUCTBAMMU:
+ QHAJOTOBBIMH: TIOKa3aHMs, pY4YHbIE BBOAbI 3HAUEHUH U PEryisTOpbl (QHAJIOTOBBIE U

UMITYJbCHBIE);
+ JMCKPETHBIMH: KIJIAllaHbl, OTCEKATEJH, 3a/BUKKH, JBUTATEIH, BEHTHJISATOPHI U BCEBO3MOXKHBIE

NEPCKI0YaTCIN.

Puc.3. Buoowcem "dnemenm kaop" 6 pescume pazpabomxu.
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Hcnoab3oBanue - pazpadorka

JlaHHBIN BUDKET HE TPETHA3HAYCH ISl CIICIUATBHOTO pa3MEIIeHus U KOH(UTYpAINH TT0Th30BaTeleM,
MOCKOJIbKY 3JI0’KEH B 11a0sioHe rpoekTa "OOBbEeKThl CUTHAIN3AUN'", 1, €CJIM HOBBIN MPOEKT co3AaéTcs Ha
OCHOBE 3TOT0 MIa0JI0HA, BEI30B JAHHOTO BUJXKETA OCYIIECTBISETCS aBTOMATHUYECKU C €r0 OTOOpaKCHHEM B
00J1acTH TaHeNe ympaBieHUs IPH BBIOOpE BUJKETA MapaMeTpa, KOTOPBIM MpeaycMaTpruBaeT yIpaBiIeHUE
napaMeTpoM, HalpuMep, paHee paccMoTpeHHbIH "anShow".

HUcnoan3oBaHue - UCIIOJTHEHHE

Ha puc. 4 MMPEACTABJICHBI PCIKUMBI 3TOT'0O 3JICMCHTA B PCKUME UCIIOJIHCHHA.

ot | Py

7TCS2_1 2

TE1314 1 ST8612_1

Puc.4. Buosicem "Dnemenm xaop" 6 pexcume ucnoineHusl.

Pexumer:
+ [Ilokazanus ananoroBoro mnapaMmerpa. B 3ToM pexuMme HET HHUKAaKOro YIpaBjieHMs, a
OCYILECTBIISETCS TOJABKO OTOOpaKEHUE €IMHUIIBI U3MEPEHNUs, 3HAUYCHHS, TUCTOIPaMMBbI 3HAYCHUS U
HAaUMEHOBAHHUS MapaMeTpa.
« Pyunoit BBOm anamoroBoro mapamerpa. Kpome oToOpaxeHusi TIOKa3aHWW aHAJIOTOBOTO
napameTpa oToOpa)karoTcs KHOIKH JJIs BBOJIA HOBOrO 3HaueHHs. BBoj 3HaueHHs oToOpakaercs B
1oJie 3HA4YEHUs CBEpXY, B OenoM mpsMoyrojbHuke. s MOATBEPKIACHHS NMPaBUIBLHOCTH BBOJA
HEOOXOIMMO HaXkaTh JIEBOM KJIaBUIIeW MbIIKM B 00JacTh OeJoro mnpsMoyrojbHHUKa. be3
MOATBEPIKIeHUsT HabpaHHOE 3HaYeHHe Oy/1eT COPOIIEHO Yepe3 HECKOIbKO CeKYHI.
+  Pexum I[MU/]-perynstopa. K 3HaueHuto nepeMeHHON U €€ TUCTOrpaMMe J00aBIISIIOTCS 3HAYCHUS
n rucrorpammsel 3afganust M Bbixoga IIWJ[ perynstopa, KHONKM [Uisi BBOAA HOBOTO 3HAUYEHUS,
3aJlaHUsl WIM BBIXOJA, a TAaKK€ KHONKM YCTAaHOBKHM PEXHUMa DPEryjsiTopa U Ioje OTOOpa)keHus
TEKyIIero pexuMma. Taxke, IUIsl IIOJIb30BaTENsl ¢ COOTBETCTBYIOLUIMMH IIpaBaMH JOCTYIIHA KHOIIKA
nepexojia K kajapy Hactpoiku kodddunmentoB [T1]] perynsaropa. B ciywae ¢ ummynscabiM [T /]
PEryasTopoM BMECTO TUCTOrPaMMbI aHAJIOIOBOT'O BBIX0/1a 0TOOPAXKAOTCS TPEYTOJIbHUKU COCTOSHUS
uMmIyiascHoro Bbixojga "Bmepx" u "BHuz", a py4yHoil BBOJ BBIXOJA IPUBOAUT K MPAMOMY
(hOpMHPOBAHUIO UMITYJIbCA COOTBETCTBEHHO BHU3 WJTU BBEPX.
« PexxuM JuCKpeTHOro ycTpoicTBa. B 3TOM pexume oOCyHIecTBISeTcs OTOOpa)keHue
HAaUMEHOBAaHHS ITapaMeTpa W ToJie JUCKpeTHOW cOopku mapamerpa. lloje muckpeTHOW cOOpKH
COJIEP/KUT TEKYLIEE COCTOSHUE IHUCKPETHOIO YCTPOWCTBA CJIEBA M KHOIKM BO3MOXHBIX KOMaH]
ycTporcTBy crpaBa. [IpegycMoTpeHo nBa coctosiHus y yctpoictBa: "OTKpbIT", "3akpbiT" U Tpu
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komaHabpl: "OTkpeITh", "3akpeiTh", "Cron". HammeHOBaHUsA COCTOSHUHW M KOMaHJ MOTYT OBIThH
YCTaHOBJIEHBI TpH HacTpoilke. CMeHa COCTOSIHUSI JMCKPETHOrO YCTPOWCTBA OMpeaessercs
Ha)KaTUEM Ha KHOIIKY COOTBETCTBYIOIICH KOMaH/IbI.

Jis mo6oro oTobpakaeMoro WM yHpaBiIsIeMOro MapamMeTpa MOXKHO IOJYYHUTh HACIOPT B PEKUME
WCIIOJTHEHUS MyTEM Ha)kaTHsl IIPaBOM KJIABUIIM MBILIM Ha M0Je KOHTypa. B macnopre OynyT npeacTaBieHbl
BCE CBOICTBA IapameTpa.

ITapamMeTpbI CBA3BIBAHUS

Kondpurypau | Konpurypaumo
ID IHapamerp Tun (purypan q’u ypan Onucanue
us HHbIH Ia0JI0H
Nnentudukarop
napaMeTpa MCIoyb3yeTcs
prmld Unentuduxarop | Ctpoka |Bxonnas cszp |Parametr|SHIFR | st momemienus B
IIPOTOKOJ ACHUCTBUI
oreparopa.
KpaTtkoe HanmeHoBanue
. napamerpa, mwugp.
prmShifr Mudp Crpoka |Bxonnas cBsa3b | ParametrNAME P pa, mugp
[Tomemaercst cHU3Y
Kajpa.
Onucanue napamerpa
UCIIOJIB3YETCS U1
prmDescr Ornncanue Crpoka |Bxoanas cBsa3b | Parametr| DESCR Y a
MOMEILEHUS B IPOTOKOJI
JEUCTBUH oIeparopa.
YcraHaBiIuBaeT LBET
prmColor LBet pamku Crpoka |Bxopmnas cBs3b | Parametr|color H
paMKH KOHTYpa.
lapamempwl ananoeosozo ycmpoticmea
rmDementi | Enununa
P FUHAIL Crpoka |Bxomnas cBs3b | Parametr|ed
on U3MEpEHUS
KonunuecTtBo 3HaKOB nocie
3arsTON y mapameTpa u
TouHOCTB . mar U3MEHEHHUsl py4YHOI O
prmPrec Hensrit | Bxoanas cBs3b | Parametr|prec Pyt
(3HaKOB) BBOJIa 3HAYEHHUsI, a TAKIKE
3aganus u Beixoda IT]]
peryaropa.
Henocpencreenno
prmVar [lepemennas Bemects. |[lonnas cBsi3p | Parametr|var 3HAYEHUE aHAJIOTOBOTO
napaMerpa.
MakcumanbHasi TpaHuLa
max Makcumym Bemects. | Bxognas cBs3p | Parametrjmax Paril
3HAa4YEeHUs MapameTpa.
. . MunumainbsHas rpaHuna
min MuHrMym Bemects. | Bxognast cBsi3p | Parametr|min PAHHIL
3HAYEHUS MapaMeTpa.
['panuna
prmAMax | BepxHsd Bemects. | Bxonnas cBs3b | ParametrjaMax
aBapuiiHas
I'panuna
prmAMin HYDKHSIS Bemects. | Bxognas cBs3p | ParametrjaMin
aBapuitHas
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Kondurypa Kondurypamuo
ID ITapamerp Tun (purypan (1)“ ypan Onucanue
us HHBIH 1a0JI0H
['panuna
BEPXHSI
prmWMax p Bemects. | Bxonnas cBsi3b | ParametrjwMax
peaynpeanuTe
bHas
I'panuna
. HIDKHSAS .
prmWMin Bemects. | Bxoanast cBsi3p | Parametr|wMin
peaynpeauTen
bHas
Pyuynoii ananoecosuiii 6600
Brixon aiist pyunoro
BBO/Ia 3HAYCHUS
AHaJIOTOBOr0 MapaMeTpa.
Hanwmaue storo
Beon
prmVarln o Bemects. | [Tonnast cBsi3p | Parametr|varln rmapameTrpa siBJISIETCs
MepEMEHHOMN
MIPU3HAKOM TOTO, YTO
napameTp - Onpenensercs
"Py4dHoil aHamOroBsIi
BBOX".
1IU]] pecynsamop
[Ipu3Hak aHanoroBoro
N eryJsaropa, rnpu
AHaoroBeIN pery pa, Tip
prmAnalog CIVILSITO Jlornu. |Bxopmnas cBs3b | Parametrjanalog | oTrcyTcTBHM 3TOTO
pery p rnapameTpa peryssiTop
CUUTACTCS aHAJIOTOBBIM.
Pexum perynsitopa
prmAuto ABToMar Jlormu.  |Ilonnas cBsi3p | Parametr|auto " P "y p
ABtomar".
PexxumM perynsaTopa
prmCasc Kackan Jlornu. [lonnas cBsa3p | Parametr|casc " R, y p
Kackan".
3amanue [T1]]
eryJsiTopa, OHO MOXKET
prmSp 3anaHue Bemects. | [Tonnas cBs3p | Parametr]|sp bery pa,
OBITh YCTAHOBIICHO
MMOJI30BaTEIICM.
rmImpQdw | UMy nbcHBIH Parametr Boixon "Bauz" nis
p PQ Y Jlornu. Bxonanas cBs3b | . | A A
nTm BBIXOJT BHU3 impQdwn HMMITYJIbCHOTO PETYJIATOPA.
rmImpQup | UMnynbsCcHBIN . Brixon "Beepx" mis
p pQup y Jlornu. | BxonHnas cBsi3b | Parametr|impQup A px- a1
Tm BBIXO/T BBEPX HWMITYJIbCHOTO PETYJIATOPA.
Brixon anamoroBoro
TN /I-perynsropa aiis
prmOut Beixon Bemects. |Ilonnas cBsi3p | Parametr|out 0TOOpaXeHHs U PYIHOTO
BBOJIa 3HAYCHHUS BHIXOJA
[IN/] B pyuHOM pEXHUME.
Py4HoOli BBOI HOBOTO
N 3HadeHus Beixoaa I1M
prmManln | Py4Holi BBOA Bemects. | [Tonnas cBsa3p | Parametrjmanln A A
peryisTopa B pyuHOM
pexume.

Ilapamempol OuckpemHvix ycmpoucme
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Kondgur Kondgmur U
ID ITapamerp Tun OHpHrypan 0 (1)“ yparuo Onucanue
us HHBbIH A0JI0H
K -
prmCom " 8?;;15;" Jloruu. [Tonnas cBsa3p | Parametrjcom
Komanpa -
prmClose "3aKpbf”[FI>" Jlormu.  |Ilonnas cBsi3p | Parametr|close
Komanna -
prmStop "Cron” Jlornu. [Tonnas cBsa3p | Parametr|stop
prmOpenSt gj(());igiilgﬁ i Jlornu. | BxopHnas cBs3b | Parametr|st_open
prmCloseSt ?30;:;);;1(1;1"6 i Jlornu. | BxopHnas cBsa3b | Parametr|st close
HauMeHoBaHUS U 1IBET
KHOTIOK KOMaH]I B
Komannbt Parametr] dopmare: {On}[-color]:
digComs JIUCKPETHBIX Crpoka |Bxomnas cBs3b dieComs {Off}[-color][:{Stop}[-
CHUTHAJIOB g color]]. ITo ymomyanuto
LBETA: 3€JICHBIN, KPACHBIN
Y KENTHIN.
HaumenoBaHnus u 1IBET
CocTOSHIS HaAIIMCEN COCTOSIHUN B
. . : {On}[-color]:
digStts JIUCKPETHBIX Crpoka |Bxomnas cBs3b | Parametr|digStts popwmate: {On}[-color]
A {Off}[-color]. ITo
paMeTpoB

YMOJIYaHUIO LIBETA -
3€JICHBIN U KPACHBII.
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4. I'pynna kourypoB (grpCadr)

DJeMeHT, MPeACTaBICHHBIH Ha PHC. 5, CIYXKUT Uil OJHOBPEMEHHOTO HAOMIOJEHHS W YIpaBJICHUS
HECKOJBKHUMH KOHTYpPaMH, JI0 BOCbMH, BKJIFOUAET B CeOsl KaK IK3EMIUIPHI BUKETa "DIeMEHT Kaap" s
KaXIO0ro KOHTYpa, Tak W BumkeT "uarpamma" ans HaOmOAeHHs 3a TpeHAaMU KOHTYPOB U MPOCMOTpaA
HCTOPUHU.

pynna KoHTYpOB:

16:50 30c 30c ) 30c i} 30c 30c 30e 16:66

AsTamat MWLM AsTomar |(MWOW Astomat ((TWO) AsTomat |MWLJ AsTomat |NWOW Astomat (MWAN AsTomat |ML
Pyu. |Kack. ||| Aer. | Pyu. |Kack.[§ ABr. | Pyu. |Kack.|fl ABT. | Pyu. (Kack. ||| Aer. | Pyu. [Kack.(|| ABT. | Pyu. |Kack.|§ ABT. | Pyu. [Kack.||| ABT. | Pyu. |Kack.

Puc.5. Buoowcem "I'pynna konmypos" & pescume paszpabomxu.

Hcnoan3oBanue - paspadoTka

JlaHHBIN BUIDKET MPETHA3HAYCH JJIs BRITIOJHEHUS POJIM CTPAHUIIBI-IIA0JIOHA, a, CJIE0BATEIBHO, JOIKEH
HEIOCPEICTBEHHO TIOMEIAThCs B JIepeBO MpoekTa. B mpoekre-madione "[pynnbl curHammzanuii”, as
KaXXI0r0o 00BEKTa CUTHAIM3AINU ITOT BUIDKET-KAJIp BKIIOYEH B POJIM MIA0JIOHA, YTO MMO3BOJISIET CO3/AaBaTh
Ha €0 OCHOBC MHOXCECTBO CTpaHI/III rpynn KOHTypOB. K Ka)KI[OMy BI/I]I)KeTy-Ka)Ipy MOXET ITOAKJIIFIOYATHCA
JI0 BOCBMU TapaMeTpoB MyTEM ycTaHOBKHU cBs3eil. KoHTypa, 71 KOTOphIX HE OyAyT YCTaHOBIIEHBI CBSI3H,
OYIyT CKPBITHI IPU UCTIOTHEHUH.

Hcnoab3oBaHue - HCIOJIHEHUE

B pexunme ucHonHEHUS OTOOpa)xaroTcs KOHTypa M TrpaduKd, A7 KOTOPBIX YCTAHOBIICHBI CBSI3H.
VYmpapneHne napaMeTpamMu ¢ KOHTYPOB COOTBETCTBEHHO JETAbHO ONMCAHO B pasjelie BUKeTa " DIEeMEeHT
kazap (ElCadr)". B nonosHeHHH K 3TOMY MO>KHO YIPaBJISTh CBOMCTBaAMU OTOOpaKeHUS I'paUKOB, JUIS YETO
HEOOXOIMMO JIEBOW KJIABHIIEH MBIIIM Ha)KaTh B O0JIACTh TpaduKa W ¢ TIOMOIIBIO MOSBUBIICHCS HaHEIH
yIpaByieHUs rpa(UKOM OCyIIECTBUTh HEOOXOUMBbIE JIEHCTBUSI.

Ha puc. 6 mpencraBieH npuMep 3TOro JEMEHTA B PEKUME HCIIOIHEHNUS.
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lpynna KoHTypoB: TecToBas rpynna

Ar. | Pyu.

PC KPA1 PC KPA2 PC KPA3

Puc.6. Buosicem "I pynna xonmypos" 6 pescume ucnoineHus.

ITapameTpsl CBA3BIBAHUSA

ID ITapamerp Tun | Kondurypauus | Konpurypanmonnsiii madaon | Onucanue

grpName | Ums rpynmier | Ctpoka | [TocTostHHAs Nms rpynmbr

Onemenm {n} om I 0o 8.

Ilepeuens cesasvigaemvix ampudymos coomeemcmayem nepeyrio suxcema "Inemenm xaop

elind 1 Eicadr)”

5. daemenT 0030pHoro kaapa (ElViewCadr)

OneMeHT, NpeCTaBIEeHHbIM Ha PUC. 7, CIY)KUT OCHOBOW 0030pPHOI0 Kajpa U OObIYHO HE HCHOIb3YeTCs
CaMOCTOSATENIFHO. DJIEMEHT OTPaKaeT TEKCTOBYIO MH(OpPMALMIO O MapaMeTpe B BHJEC HAUMEHOBAHUS U
3Ha4YeHHUs1, a Takke rpaduk (TpeHna) mapaMerpa 3a HEOONbLIOW (HACTpauBaeMblil) IPOMEXKYTOK BPEMEHHU
JUIs. HaOJIIOJIEHUS 3a TEKyIeH TeHAeHNMell MoBeleHHs mapaMeTpa ¢ aBTO-MacIITa0MPOBAaHHEM IO IIKaje
3HAYCHMS.

Puc.7. Buosicem "Inemenm 0630pnoco kaopa" 6 pescume paspabomxu.
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Hcnonb3oBanue - pa3padoTka

XOTsd JaHHBIM BUDKET HC MNPCAHA3HAUCH IJId CaMOCTOSATCIBHOI'O HCIOJBb30BaHUA, B OTPBIBEC OT
0030pHOTO Kajapa, UCII0Jb30BaTh €0 MOXKXHO, HAIIPUMEP, MTOMECTUB HA MHEMOCXEMY U YCTAHOBUB CBA3b C
napamMmeTpoM UCTOUYHHUKA JaHHBIX.

HUcnoan3oBaHue - UCIIOJTHEHHE

B pexume ncnosHeHus ISl TapaMeTpa MOKHO IOJYYUTh MACIOPT MYTEM Ha)kaTHsl NIPABOW KIIABMILU
MBIIIIH Ha T0Jie BUDKETa. B macmopTe OyayT mpencTaBieHbl Bce CBOMCTBa mapamerpa. [Ipu HaxaTuu geBoit
KJIABUIICH MBI B 00NAacTh BUKETA CIpaBa MOSIBUTCS IaHENb YNPABICHHS MapaMeTpoM, a BbIOOp
JAHHOTO BHJDKETa OyIeT 0TOOpaKaThCsl MUTAIOIICH paMKOM.

Ha puc. 8 mpencraBiieHbl IpUMEpBI 3TOTO 3JIEMEHTAa B PEKMME MCIIOJIHEHUS I aHAJIOrOBOTO H
JUCKPETHOT'O IIapaMeTpa.

Puc.8. Buosicem "dnemenm 0630pnoco xaopa' 6 pesicume ucnoiHeHus.

ITapameTpsl CBA3bIBAHUSA

Kongurypauuo
ID | ITapamerp| Tun |Kondpurypauus (li ypan Onucanue
HHbIH Ia0JI0H
Wwms napamerpa, mm st
name | Ims Crpoka |Bxonnas cs3p | ParametrNAME paverpa, mugp, 1
O0TOOpaXeHHS B I1OJIE UMEHHU.
Anpec k arpu0yTy 3HaYCHHUS
addr | Anpec Anpec Bxonnast cBa3p | Parametr|var napaMeTpa JUisi IOCTPOCHUS
rpaduxka.
HenocpencrsenHo 3HaueHue
var |3HaueHue |BemecTs. | BxogHas cBs3p | Parametr|var napameTpa JijIsi OTOOpaKeHUs B TOJIe
3HAYECHUS.
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6. I'pynna 003o0pHbIx kaaposB (ViewCadr)

DneMeHT, TPeICTaBICHHBIM Ha pUC. 9, CIYXKHUT Ui OTOOpaKEHHS TEKYIIUX TPEHMOB MO MapameTpaMm
00BEKTa CHTHAIM3AIMKA B KOJMYECTBE 10 24 IMTYK, NOJACPKHUBACT (YHKIUIO MacIITaOUPOBAHHS
9JIEMEHTOB B 3aBHCUMOCTH OT HMX KoiuuecTBa. COCTOMT W3 BUKETOB "DIEeMEHT 0030pHOro Kaapa

(ElViewCadr)".

Ob30pHbIN Kaap:

Puc.9. Buosicem "I pynna 0630pHuix kaopos" & pesicume pazpabomxiu.

Hcnoan3oBanue - paspadoTka

JlaHHBIH BUIDKET NpeAHa3HAYCH IS BBITIOJIHEHUS POJIM CTPAaHULBI-ITA0I0HA, a, CIIE0BATEIbHO, J0JKEH
HEIMOCPEICTBEHHO TOMENIAThCS B JIEPEBO MpoekTa. B mpoekre-madione "[pynnel curHanmzanmii" s
KaX/10r0 00BbEKTa CUTHAJIM3ALUK 3TOT BUDKET-KaJlp BKIIOYEH B POJIM IIA0JIOHA, YTO MO3BOJISIET CO3/1aBaTh
Ha €ro OCHOBE MHOXKECTBO CTpPAHHI] Tpymm 0030pHBIX TrpadukoB. K KakIoMy BHIDKETY-Kaapy MOXKET
HOJKIIOYaThCsl A0 24X mapaMeTpoB IyTEM YCTAaHOBKHM cCBszed. ['paduku, ans KOTOpBIX He OyayT
YCTAQHOBJICHBI CBSI3U, OyIyT CKPBITHl NMPU UCIIOJHEHHH, a MPU MOTPEOHOCTH BBHIMOJIHEHO PAacUIMpEHHE U
MacIITabupoBaHUE MOJKIFOUYEHHBIX Ul 3alI0JHEHUs 00IaCTH BCErO BUXKETA.

HUcnoan3oBaHue - UCIIOJTHEHHE

B pexume wucnomHeHus oToOpakaioTcs KOHTypa TpaduKOB, A KOTOPBIX YCTAaHOBJIEHBI CBSI3H.
VYrnpaneHue napamMeTpaMu ¢ KOHTYPOB COOTBETCTBEHHO JIETAIbHO OMHUCAHO B pasjelie BUKeTa " DIeMEeHT

0030opHoro kanapa (ElViewCadr)".

Ha puc. 10 MPEACTABJICH IIPUMCP ITOI'0 3JIECMCHTA B PCIKUMCE UCIIOJITHCHUS.
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Ob3opHbili kagp: O630p 1

Puc.10. Buoswcem "I'pynna 0630pHbix kadpos" 6 pescume ucnoiHeHus.

HapaMeTpm CBA3bIBAHUSA

ID IHapamerp | Tun Kondurypauus Kondurypanunonnsiii madjaon |Onucanue

name Nwms Crpoka |IlocrosHHas Nwms kagpa

Onemenm {r} {c}, 20e cmpoxu {r} om I 0o 4 u kononxu {c} om I 0o 6.

el{r} {c}

Ilepeuens ceazvieaemvix ampudymos coomeemcmasyem nepeurio guoxcema "Inemenm
0630pnozo kaopa (ElViewCadr)"
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7. daemenT rpynnsl rpadpukon (ElIViewGraph)

DJeMeHT, MpeACTaBIeHHBIA Ha puc. 11, CIyXHUT AN cO3AaHUS LPyNN rpaduKoB. DIEMEHT COJCPKHUT
MHGOPMALIMIO O TIapaMeTpe, PEXKUM PETYIIATOpPa, €CIU MapaMeTp SIBISETCS TaKOBBIM, €IUHUILBI U3MEPEHUS
AQHAJIOTOBOTO ApaMeTpa, a TAK)KE LIBET, COOTBETCTBYIOIUI NTapaMeTpy TpeHAa.

Puc.11. Buosxcem "Dnemenm epynnol epagurxos” 6 pexcume paspabomxiu.

Hcnoab3oBanne - pa3padorka

Xors l[aHHblﬁ BUJPKCT HC MPCAHA3HAYCH IOJId CAMOCTOATCIIBHOTO HMCIIOJIB30BAHUA B OTPLIBC OT IPYHILL
F[Jagl!I/IKOB, HCIIOJIB30BATh €ro MOXHO, HaIlpUMEp, MOMECTHUB Ha MHCEMOCXEMY HW YCTAaHOBHUB CBA3b C
napamMeTpoM UCTOUYHHKA JaHHBIX.

HUcnoan3oBanue - HCMOJTHEHHE

B pexume ucnosHeHus Ui apaMeTpa MOYKHO IOJYYUTh [ACIOPT IMYTEM Ha)kaTWs IPAaBOM KIIABHMILU
MBIILIY Ha ToJe BUAKeTa. B macnopre OynyT nmpeacTaBiieHbl Bce CBoMcTBa napamerpa. [lpu Haxatuu neBoit
KJIaBUIIEH MBIIIM B OOJIACTh BUKETAa CIpaBa MOSBUTCS IaHENIb YIPABJIECHUS NapaMeTpoM, a BbIOOD
JAHHOTO BHJDKETa OyJIeT 0TOOpaKaThCsl MUTAIOIIEH PaMKOM.

Ha puc. 12 npeacraBieHbl pa3idyHbIe MPUMEPHI 3TOTO AJIEMEHTA B PEKUME UCTIOJTHEHHUSI.
PC KP4l
8.90 A h.8

Krefem2 Krefem2

Puc.12. Buoxcem "Dnemenm epynnot epaghuxos”  pescume ucnoaiHeHus.

HapaMeprl CBA3bIBAHUA

Kondurypanuo

» Onucanue
HHBII H120JI0H

ID IHapamerp Tun Kondurypauus

Nms mapamerpa, mudp,
name Wwms mapamerpa | Crtpoka |Bxoanas cBsazp | ParametrNAME | ans oroOpaxenus B
I10JIE IMEHH.

Anpec k aTpulyTy
3HAYCHUS TTapameTpa
addr Anpec Anpec BxonHas cBsi3p | Parametr|var p p
JUISL TIOCTPOCHUS
rpaduxa.
color [{BeT rpaduka Crpoxka. |IlocTosiHHas

Iapamempwi ananoeosozo ycmpoticmea

Enununna
ed FIHITHL Crpoka |BxonHnas cBsazp | Parametr|ed
WU3MEPEHUS
KonnuecTtBo 3HaKoB
prec TouHOCTB Hensiit | Bxognas cBsizp | Parametr|prec IIOCJIE 3aMsATON y
napaMerpa.
MakcumanbHas TpaHuLa
max Makcumym Bemects. | Bxoanas cBsizp | Parametrjmax DAL

SHAYCHU MMapaMCTpa.
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Kongurypauuo

ID ITapamer Tun Koundurypanus “ Onucanue
P p (purypan HHBIHA IIa0JI0H
. . MuHumanbHasa rpaHuia
min MunumMym BemectB. | BxonHas cBs3b Parametr|min PaHHI
3HAUEHU MMapaMeTpa.
I'panunia BepxHas
aMax Panilia 8ep Bemects. | Bxoanas cBsizp | ParametrjaMax
aBapuitHas
. I'panuna HIDKHSS .
aMin p UH BemectB. | BxonHas cBs3b Parametr|aMin
aBapuiiHas
I'pannna BepxHss
wMax npenynpeautens |Bemects. | BxonHas cBs3b ParametrlwMax
Hasg
['panuna HUXHSISA
wMin npenynpeautens |Bemects. | BxomHas cBs3p | Parametr|wMin
Has
Pesxum PexxuMm peryasgropa
pModeA |perymnsitopa Jloruu. BxonHast cBsi3p | Parametr|auto " p "y p
ABtomar".
(aBTOMAT)
Pexam PexxuM peryasgropa
pModeC |perynstopa Jlornuy. Bxonnas cBa3p | Parametr|casc "Kacka Jf" Y p
(xackan) ’

Ilapamempol OuckpemHvix ycmpoucme

HaunmenoBanud u nBeT
KHOIIOK KOMaH/I B

Komannapt dbopmare: {On}[-color]:
digComs | AMCKPETHBIX Crpoka |IlocTostHHas {Off}[-color][:{Stop}[-
CUTHAJIOB color]]. ITo ymonuanuto
[IBETA: 3CJICHBIMH,
KPAaCHBIN U JKEITHIN.
HaumenoBanus u user
HaJIIUCEN COCTOSIHUN B
Cocrosnus . .
digStts JUCKPETHBIX Crpoka |IlocrosinHas Gopmare: {Onj|-color]:
{Off}[-color]. TTo
napameTpoB
YMOJYaHUIO LBETA -
3€JICHBIN U KPaCHBIMN.
. PeBepc auckpernoro
digRevers | PeBepc Jloruu. [Tocrosnnas pC AUCKD

CUrHajia.
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8. I'pynna rpaguxos (grpGraph)

DJeMeHT, TpPEJICTaBICHHbI Ha puC. 13, CIyXHT UIsi OJHOBPEMEHHOTO HAONIOJIEHUS TpeHOa W
YIPABJICHUS MMapaMeTpaMu 00bEKTa CUTHATU3AIMH, BKIIIOYAET B Ce0s KaK IK3EeMIUIIPBI BUDKETA " DIeMEHT

rpynnbl _rpadukoB (ElViewGraph) " ana kaxmoro mapameTpa, Tak W Bumker "Jluarpamma' mms

HaOJro1eHus 3a rpadukaMu mapamMeTpoB U MPOCMOTPA UCTOPHH.

pynna rpadukos:

10

0
17:00 17:01

Puc.13. Buoscem "I pynna epaghuxos” & pescume paszpabomxu.

Hcnoab3oBanue - pa3padoTka

JlaHHBII BUKET IpeIHa3HAYCH JI BBIMOJIHEHUS POJIM CTPAHUIIBI-111a0I0Ha, a, CJIEA0BATENIbHO, JOJIKEH
HEIMOCPEICTBEHHO TIOMEIAThCs B JIepeBO MpoekTa. B mpoekre-madione "[pynmnbl curHamuzanuin”, as
KaXXI0ro 00BEKTa CUTHAIM3AIMU 3TOT BUKET-KAJIp BKIIOYEH B POJIM MIA0JIOHA, YTO MO3BOJISET CO3/1aBaTh
Ha €ro OCHOBE MHOXKECTBO CTpaHUIl Irpynn rpadukoB. K kaxmaoMy BHIDKETY-Kaapy MOXKET MOIKIIOYATHCS
JI0 BOCBMU MapaMEeTPOB IMyTEM YCTAaHOBKHU CBsi3eil. ['paduiku, A1 KOTOPBIX HE OYIyT YCTaHOBJICHBI CBSI3H,
OYIyT CKPBITHI IPU UCTIOTHEHUH.

Hcnouabn3oBaHue - HCMOJTHEHHE

B pexume ucnonHeHHs OTOOpa)xaroTcs rpadukd, i KOTOPHIX YCTAHOBIICHBI CBS3H. YTpaBJICHUE
napaMeTpaM C 3JIEMEHTOB TeKCTa TpaduMKOB COOTBETCTBEHHO JETalbHO ONKUCAHO B pas3felie BUIKETa
"(Onement rpynnbl rpadukoB (ElViewGraph)". B nomomHeHne K 3TOMy MOXHO YHPAaBJSTh CBOMCTBAMH
0oTOOpakeHHs TpauKOB, I Y€r0 HEOOXOIUMO JICBOM KIIABHUIIECH MBIIIA HaXXaTh B 001acTh Tpaduka u C
MOMOIIIBIO TIOSIBUBLIEHCS AHEIN YIPaBIEeHUS TpaQKOM OCYIIECTBUTh HEOOXOIUMBIE IEHCTBHUS.

Ha puc. 14 npencrasnen mpumep 3TOTO JIEMEHTA B PEKUME UCTIOTHEHHUS.
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pynna rpadukos: MaccoBkle NOTOKN

Pi PC KP4l P PP1 P PP3 PC KPA2 P PP5 PC KPA3 F PPl
9.05 |A 5.8 5.70 24.26 (A 24.0 23.714 |A 920 99.13

Krelem2 Krelem2 Krelem2 Krelem2 Krelem2 Krelem2 Krelem2 /Y

100 %

90

0

10

0
17.00 1701 0 0¢ 07 17:09

11-01

Puc.14. Buosxcem "I pynna epaghuxos" 6 pescume ucnoiHeHus.

ITapamMeTpbI CBA3BIBAHUS

Kondurypaunonnnii

Onucanue
HIA0JI0H

ID ITapamerp Tun Kongurypauus

grpName | Ums rpynnel | Ctpoka | [locTosiHHAs Nms rpynier

Onemenm {n} om 1 do 8.

Ilepeuens cesazvisaemvix ampudymos coomeemcmeayem nepeynio suodxcema "Inemenm epynnul

clin} epaguxos (ElViewGraph)".
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9. dnnemenT cBoaHBbIX rpadukoB (ResultGraphEl)

DJeMeHT, MpeICTaBIeHHbIN Ha pUC. 15, CIYKUT JJIs CO3/IaHUsI CBOJIHBIX TPAQUKOB. DIEMEHT MO3BOJISET
0TOOpaxkaTh TPEH/IbI 1O IATH MapaMeTpaM 3a yKa3aHHBIM IPOMEKYTOK BpeMs U J10 TEKYIIEr0 BPEMEHHU.

Mapamerp 4

NapameTp &

Puc.15. Buoocem "Snemenm c800nvix epaghurxog” 6 pedcume paspabomiu.

Hcnoab3oBanue - pa3padorka

Xots I[aHHBIfI BUJDKCT HC MMPEAHA3HAYCH JII CaAMOCTOATCIBHOI'O MCIIOJIL30BAHHA B OTPBIBE OT CBOJHLIX
rpa@UKOB, HCHOJBb30BATH €TI0 MOKHO, HAIIpUMCEpP, IIOMCCTHB Ha MHCMOCXEMY U YCTAHOBUB CBAA3b C
napamMmeTpoM UCTOUYHHKA JaHHBIX.

Ha puc. 16 npeacraBien npuMep 3TOT0 3JeMEHTa B PEKUME UCIIOIHEHUSI.

Puc.16. Buoxcem "Dnemenm ceoouvix epaguxos” é pestcume ucnonHeHus.

ITapameTpsl CBA3bIBAHUA

Kondurypa | Kondurypauuon

” Onucanue
s HBIH II20JI0H

ID MapameTp Tun

OTtoOpaxaercs cBepXy rpaduka.
title 3aronoBok Crpoka |IlocrosHHas IIpu omyckaHuu 3arojoBKa moje
rpaduka pacIIupuTCs BBEPX.

Ipagux {n} om I 0o 5.

Anpec k aTpu0yTy 3HaUCHHUS

p{n}_addr |[lapamerp{n}:axpec Anpec ?};{Zﬁl{aﬂ Parametr {n}|var |mapameTpa I HOCTPOCHHUS
rpaduka {n}.
p{n} clr |I[apamerp{n}:mBer IBet IlocrosHuas | Parametr {n}
. Bxonmnas MaxkcuMainbpHas rpaHuLa

p{n} max |Ilapamerp{n}:makcumym |BermiecTs. CBSE Parametr {n}jmax rpadua.
pi{n} min |Ilapamerp{n}:MmuanmMym™m |BemiecTs. Bxonnas Parametr {n}|min Musnmabas rpasmia

- CBSI3b - rpaguka.

{n}_name | TlapameTp {n} :ams Crooka Bxognas Parametr {n}| Kopotkoe nms mapamerpa ans

pany_ P pany: p CBSI3b NAME 0TOOpaXKEeHUS B TOJIC CJICBA.
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10. CBoanblie rpaguxu (ResultGraph)

DJeMeHT, NPeACTaBICHHBIA Ha pHC. 17, CITyKUT U1 0OTOOpaXeHUs TPEHI0B OCHOBHBIX MapaMeTpoB IO
BCEMY MPOEKTY BU3YyaIH3aIUH.

CBoAHble rpachuku:

MapameTp < MNapameTp 4 Mapamerp < MapameTp <X

MapameTp & NapameTp & MNapameTp & MapameTp 5

Napametp 4 Mapametp 4

IETETS {8 NapameTp & MNapameTp & MapameTp 5

MapameTp <X Napametp 4 Mapamerp < MapameTp <X

NapameTp 5 NapameTp & NapameTp 5 NapameTp 5

Mapamerp < MNapameTp & MNapamerp & MNapamerp <

NapameTp & Napametp & Napametp 5 NapameTp 5

Puc.17. Buoxcem "Ceoonvie epaguru’ é pedxcume paspabomxu.

Hcnoab3oBanue - pa3padorka

JlaHHbIN BUDKET MpeIHa3HAYEH JJIs BBHIIIOJHEHUS POJIM CTPAHUIIbI-IIa0JI0OHa, a, CJIeI0BATENIbHO, JOKEH
HETMOCPEJICTBEHHO TOMEIIAThCS B JEpeBO MpoekTa. B mpoekre-madnoHe "['pynnel curHanu3anuit" Ha
YPOBHE KOPHEBOW CTpaHMIIBI Ui HETO MPEAYCMOTPEHa CIielUalibHasi BHPTyalbHas crpaHuna "CBOIHBIC
rpa¢uku” ¢ mabIOHOM CBOJHBIX IPa)UKOB, YTO MO3BOJISIET CO3/1aBaTh HA €r0 OCHOBE MHOXKECTBO CTPAHUI]
CBOIMHBIX TpadukoB. K KaxmoMmy BUIKETY-KaJpy MOKET MOAKIIOYaThes M0 16*5 mapamerpoB myTém
YCTaHOBKM CBsizei. ['paduku, A KOTOpbIX HE OYAYT YCTaHOBIEHBI CBSI3U, OYIyT CKpPBITHI MpHU
UCTIOJIHEHUH, ¥ TIPU MOTPEOHOCTH OYAET BBIIOJHEHO PACHIMPEHHE M MACUITA0OMPOBAHUE IOJIKIIOYESHHBIX
rpaduKoB 7S 3aMIOTHEHHS 00JIaCTH BCETO BUKETA.

Hcnoab3oBaHue - HCNTOJTHEHH €
B pexxumMe ucnomHeHust oroOpakaroTcs KOHTypa rpaduKoB, 7151 KOTOPBIX YCTAHOBJICHBI CBSA3H.

Ha puc. 18 MPEACTABJICH ITPUMCP ITOI'0 3JICMCHTA B PCIKUMC UCIIOJITHCHUS.
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Ceoptble rpachuki: CtpaHuya 1

FTOZ04 1

PTD204 4

Puc.18. Buoacem "Ceoouvie epaguku" 6 pesicume ucnoineHus.

HapaMeTpLI CBA3bIBAHUA

ID ITapamerp Tun Kondurypanus ﬁg}gﬁ:;ypaunmmuﬁ Onucanne

grpName | ms rpynnsl | Ctpoka | IlocTosiHHas Wms rpynnst

Onemenm {n} om 1 oo 16.

el{n} Ilepeuens cesazvisaemvix ampu6ym06”coomeemcm6yem nepeunio uoxcema "nemenn _
c800HbIX epaghukos (ResultGraphEl)".
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11. ITaneas HacTpoiiku peryasaTopa (cntrRegul)

DJeMeHT, MpeACcTaBleHHbI Ha puc. 19, cayxut mis HacTpoiiku [IN]] perymstopa, BkItodaeT B cebs
uH(OpMAIIMI0O O TapaMeTpe-peryisiTope, MOoJisg HACTPOEK peryiasropa, u Bumker "Jlmarpamma' mmst
HaAOIO/IEHUS 32 TPEHIAMH PEryJsITOpa U MPOCMOTPA UCTOPHH.

Puc.19. Buosxcem "llanenv nacmpotuixu pezyramopa’ 6 pescume pazpadomxu.

Hcnoab3oBanne - pa3padoTka

JlaHHBIN BHKET MOXET HCIOJb30BaThCS KaK B POJM TAaHENW, BBI3BIBAEMOW M3 TAHENW YIPaBICHHS
napamerpamu  "ElCadr", Tak W B poiu CTpaHUIBI-MA0MOHA. BHIDKET MOJDKEH HENOCPEICTBEHHO
MOMEIIAThCS B JEPEBO TPOEKTa, a HMMEHHO B KOHTEWHEp TaHesel, rie OyaeT OCYIIeCTBISIThCS
JUHAMHUYECKas JIMHKOBKA Ha Mapamerp perynsropa. s co3maHus CTaTUYeCKOro TEepedyHs KOHTYPOB
HACTPOEK PETYJSATOPOB, C BO3SMOXXHOCTBIO ITOCIIEAYIOIIECTO JTUCTAHUS 10 HUM, HEOOXOAUMO TIOMECTUTh MX B
KOHTEHHEp KOHTYpPOB PEryIsTopoB "greg" KakIoro oOBEKTa CHUTHAIM3AIMKA M CTaTUYECKU CBS3aTh C
COOTBETCTBYIOIIUM TApaMETPOM, a TakKe 00ECIEUYNUTh PABCHCTBO MICHTU(UKATOPA TAHEIW U CBI3aHHOTO
napamerpa.

HUcnoan3oBaHue - HCIIOJTHEHHE

B pexxumMe ucnomHeHus: oToOpaskaeTcs:
+ WM TapaMeTpa peryisTopa
+ TMI0JIE€ CO CBOMCTBAMH PETyJSTOPaMH B COCTaBe: WIACHTH(PUKATOP, UMs, OMUCAHUE, CIUHUIIBI
M3MEPEHUs], 3aJjaHie, IEPEMEHHAs], BBIXO/I, IKAJa U PEKUM;
+ ko3¢ dunuentsl HacTpoiiku perynaropa: Kn, Ku, Tu, Kn, Ta, T3n, 3u, H1, H2, K1, K2, K3, K4,
Tol, TMU u Roxr.
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+ o0macth rpaduka ¢ oToOpakeHueM rpaduKoB: IEPEeMEHHOM (3€1EHBIN), 3a1aHusl (CUHUI), BBIXO
aHaJIOrOBBIH (Tos1y00if), pexkxuM perynsaropa "ABromar” (MareHTa) U JUCKPETHBIE BHIXOIBI.

VY mnonb3oBarens ecTb BO3MOXKHOCTh M3MEHHUTh Koddduuumentsl [IW][-perynstopa, pexum, 3agaHue,

BBIXOJ U Cpa3y K€ YBHJETh peakiuio Ha rpaduke. Kpome 3TOro, moap3oBaTellb MOKET U3yYUTh UCTOPUIO
paboThI peryasTopa, JUisi 9ero HEOoOXOJUMO JIGBOM KIIABHINEH MBIINIA HaXXaTh B 00JacTh rpaduka u ¢
MOMOIIbIO TOSIBUBLICHCS DHaHEeIW yhnpaBieHUS TpadUKOM OCYIIECTBUTh HEOOXOJIUMbIE JEHCTBUS
HaBuranuu. /[ Bo3BpaTa MaHenw mapaMerpa PeryiasTopa HeOOXOAMMO JICBOW KIIABHUIICH MBIIIN HAXKATh B
CBOOOJIHYIO 00JIaCTh JAHHOTO KaJIpa.

Ha puc. 20 MPEACTABJICH ITPUMCP ITOI'0 3JICMCHTA B PCIKUMC UCIIOJITHCHUS.

Id: PC_KPO1

AMA: PC KPO1

OnucaHue: PerynaTop 4aBneHuA Ha Bxoge KC.
EOMHWLE W3MEPEHKMA: |aT

3afaHue: 5.8(58.4%)

MNepeMeHHan: 5.8(58.5%)

Boixog, 39.1

Wekana: 0..10

PEXUM: ABTOMAT

) 10:40 10:41:15

Puc.20. Buoowcem "llanensy nacmpoiixu pecynamopa’ @ pesicume ucnoaHerus.

ITapameTrpsl cCBA3bIBAHUA

Kondurypan |Kondurypauuon
ID IMapamerp Tun burypau vq) ypan Onucanne

HA HbII a0/10H
SHIFR Hludp Crpoka |Bxopnnas cBs3p | Parameter|SHIFR
NAME Nwms Crpoka |Bxomnas cBs3b | ParameterNAME
DESCR Onucanue Crpoka |Bxopnnas cBssp | Parameter| DESCR
max MakcuMyM IIKaJIbL Bemects. | Bxonnas cBsi3b | Parameterjmax
min MuHUMYM LIKaJIBI Bemects. | BxomHas cBs3b | Parameterjmin
ed Enunannst namepenus | Ctpoxka | Bxopnas cesize | Parameter|ed

. KonndecTBo 3HaKOB MOCIIE 3aIATOH B
prec TouHOCTB Henbiii Bxopmnas cBs3p | Parametr|prec
3Ha4eHUU U 3aJaHuu napamerpa [T/,

var ITepemennas Bemects. | Bxonnas cBsi3b | Parameter|var
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Kondurypan | Kondurypauuon
ID ITapamerp Tun (purypan uq) ypan Onucanne
usi HBbIH WA0JI0H
. Anpec miast mocTpoeHus rpaduka
var_addr Anpec iepeMeHHON | Anpec Bxopmnas cBs3b | Parameter|var JIpeC LT MOCTP pag
- MIEpEMEHHOI.
IIU]] - pecynamop
Anpec miast mocTpoeHus rpaduka
auto addr Pexum Anpec Bxopmnas cBs3p | Parameter|auto AP H,, P " pad
- pexuma "ABTomar".
sp 3amanue Bemiects. | Bxognas cBs3b | Parameter|sp
Anpec mi1st mocTpoeHus rpaduka
sp_addr Anpec 3anaHus Anpec Bxopmnas cBs3b | Parameter|sp Jpec 1t p pag
- 3aJaHHUS.
out Brixon Bemects. | Bxonnas cBsi3b | Parameter|out
Anpec mi1st mocTpoeHus rpaduka
out addr Anpec BbIXOJa Anpec Bxonmnas cBs3b | Parameter|out Apec X p pad
- aHAJIOTOBOTO BBIXO/IA.
HwxHsist rpanuia OrpaHnueHne 3Ha4eHHsI aHAJIOTOBOTO
Hdwn pai Bewects. |[lonHas cBsi3b | Parameter/Hdwn p
BBIXO/1a BBIXOJIa 110 HU3Y.
BepxHsis rpanuma OrpaHnyeHHe 3HAYCHUS aHAIOTOBOTO
Hup P parmi Bemects. |Iloxnas cBa3p | Parameter|Hup p
BBIXOJIa BBIXO/1a 110 BEPXY.
Koad.
Kp nponopuroHanbHOCT | Bemects. | [TomHas cBsa3p | ParameterKp
"
Koad.
Ki nponopuroHanbHOCT | Bemects. | [TomHas cBs3p | Parameter|Ki
W MHTETpaja
. Bpewms .
Ti Bemiects. |Ilonnas cBsa3p | Parameter|Ti
MHTETpPUPOBAHUS
Koad.
Kd nponopuuonainbHocT |Bemects. | [TomHas cBs3p | Parameter|Kd
Y MIPOU3BOJHOU
Bpewms
Td p Bemiects. |Ilonnas cBsi3p | Parameter|Td
I depeHIHPOBAHIL
Bpewms 3anepxku
Tzd mudpdepennmansaoii | Bemmects. |[lomnas ces3p | Parameter|Tzd
4acTu
. 3oHa .
Zi Bemiects. |Ilonnas cBsi3p | Parameter|Zi
HEYYBCTBHUTEIILHOCTH
K1 Koag. Bxona 1 Bemiects. |Ilonnas cBs3p | Parameter|K 1
K2 Koad. Bxoma 2 Bemects. |IlonHas cBsi3p | Parameter|K2
K3 Koad. Bxoma 3 Bemects. |Ilonnas cBsa3p | Parameter|K3
K4 Koad. Bxona 4 Bemiects. |Ilonnas cBsi3p | Parameter|K4
HUmnynocnoui ITHJ] - pecynamop
. Anpec BpIxosa . Anpec s nocTpoeHus rpaduka
impQup_addr 7P A Anpec Bxopmnas cBs13b | Parameter|impQup Jpec A p W pag "
- HUMITYJIbCa BBEPX HMITYIIbCHOTO BbIxoaa "BBepx".
impQdwn_ad | Anpec Beixoaa Parameter| Anpec i OoCTpoeHus rpaduka
PQ - P A Anpec BxomHast cBSI3b | . | Apee A p " P (b,,
dr WMITyJIbCa BHU3 impQdwn HMITYJIBCHOTO BEIXona "BHU3".
. Parameter| HecumMeTpus B reHepanuy MAPUHBL
KImpRfact | Peiitunr dgakrop Bemects. |Ilonnas cBs3b | P pall P
KImpRfact HMITyJIbCA BBEPX U BHU3.
. MuHuManbHOE BpeMst N Parameter| b TE€HEPUPOBATHCS UMITYJIbCHI
TImpMin p Tenbrit ITonHas cBA3b - | YAYT pHp N Y ’
HMITyJIbCa TImpMin Ha4ylHasl ¢ yKa3aHHOW LIMPUHBI.
[epuoxn noBTOpeHUs . Parameter| [Teproan4HOCTH TOBTOPEHUS
TImpPer PHOA p Henbiit IlonHas cBA3b | PHOA P
HMITYJIbCOB TImpPer TE€HEpaLuU UMITYJIbCa.
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12. KopueBas crpanuna (RootPgSo)

Onement "KopHeBas crpaHuma', npeacraBieHHbId Ha puc. 21, CIy)KUT OCHOBOW IJsi CO3JaHUS
HOJTb30BATENbCKUX HMHTEP(PEHCOB yNpaBICHUS TEXHOJIOTWYECKMMH IIPOLECCaMM, OCHOBAaHHBIMH Ha
0o0beKTax curHanu3anuu. KopHeBas cTpaHuIia CoepKUT YeThIpe 00IacTH:

« "OOmacTb KHOMOK-MHIUKATOPOB OOBEKTOB CHTHamu3amuu" (BBEpXYy) - CIYXHUT s
IpeJocTaBleHUs] HMHGOpMAllMM O HaJIMYUM aBapuil B OOBEKTE CHUTHAIM3ALMHM, a TaKxKe s
MIEPEKIIIOUEHUST MEXTY HUMH.

+ "OOnacTh KHOMOK-PEKHMOB OTOOpakeHus" (cmpaBa-BBEpXy) - WHIMKAIMsS BbIOOpa M BHIOOD
pexkuma 0ToOpakeHus Kak, Harpumep: "Muemocxems!", "['pymnmel rpadukos", "['pymnmsl KOHTYpoB",
"Noxkymentel" u T.n. CoHEpPXKHUT TaKKe KHOMKKA KBHUTAIMH, KOTOPHIE TOSIBISIOTCA TIPH
BO3HMKHOBEHUH HAapYIIEHUI U KHONKH NE€PETUCThIBAHNS CTPAHULl MHEMOCXEM.

- "KoHTeliHep MHEMOCXEM M OCHOBHBIX KaJpoB MHTepdeiica omepartopa" (B 1eHTpe) - 00JIacTh
KOHTEHHepa JAJs BKIIOYEHHs] B HEE MHEMOCXEM U OCHOBHBIX KaJpOB IpPU BBIOOpPE MX KHONKAMH
PEKUMOB OTOOpaKEHUS I CMEHE 00BEKTa CUTHAIM3AIINY.

+ "Konrelinep maneseil ynpasieHnus" (CrpaBa BHU3Y) - 00JaCTh KOHTEHHEpA JJI BKIIOUCHUS B HEH
NaHeJe ynpaBiieHUs] pa3iIMYHBIMH OOBEKTaMH B OOJACTH KOHTEWHEpa MHEMOCXEeM, Hanpumep:
MaHeJb MapaMeTpa, JOKyMeHTa, rpaduka u T.JI.

Puc.21. Buoowem "Kopuesas cmpanuya" é pedsicume paspabomiu.

Hcnonb3oBanue - pa3padorka

JlaHHBIM BUJKET MOXET MCIOJIb30BAThCA TOJIBKO B PEXHMME KOPHEBOH CTpaHMIBI, KOTOpas IOJDKHA
MOMEIIAThCS B JIEPEBO MpPOEKTa Kak AmeMeHT "/*/so". Kpome 3Toro BOKpYT IJIaBHOW CTPaHUIIBI JOJDKHA
OBbITh pa3BEPHYTA CIEYIONIAs JPEBOBUIHAS HEepapXHUs:

« "/*/control" - moruueckuil KOHTeHHEP, CoAEPKALUI pa3IMYHbIC TAHENIN YIIPABICHHUS;
« "/*/so/{n}" - mornveckuii KOHTEHHEp 0OBekTa curHamm3amun {n} (1...16) comepxut KOHTEHHEpa
U 1A0JIOHBI PEKUMOB OTOOpaKEHMS;
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« "/*/so/{n}/mn" - mgOTMYECKHI KOHTEHHEP MHEMOCXEM OOBCKTAa CHUTHAIU3AIUU COJCPKUT
MHO’KECTBO CTPaHHI] KOHEYHBIX MHEMOCXEM;
« "/*/so/{n}/ggraph" - maGnoH rpynnel rpa@UKOB COAEPKUT MHOXKECTBO CTPAHHUI[ KOHEYHBIX

rpyImm rpaguKos;
« "/*/so/{n}/gcadr" - mab10H IPYNIIEI KOHTYPOB COJACPKHUT MHOKECTBO CTPAHHUI] KOHEUHBIX TPYIIT
KOHTYPOB;

« "/*/so/{n}/gview" - mabmoH rpynmnbl 0030pPHBIX KAaIPOB COJEPKUT MHOXXECTBO CTPAHMII
KOHEYHBIX T'PYII 0030PHBIX KaJPOB;

« "/*/so/{n}/doc" - normueckuii KOHTEHHEpP JOKYMEHTOB COJEPKUT MHOXECTBO CTPAHUI]
KOHEYHBIX JOKYMEHTOB;

« "/*/so/{n}/greg" - mabnaoH ctpaHuubl HacTpoiiku I[IW]I[-perynsiTopa COAEPKHUT MHOKECTBO
cTpanul KoHeuHbIX [T /I-perynsatopoB, NOAKIIOYEHHBIX CTATUYECKH;

« "/*/so/rg" - noruyeckuil KOHTEHHEp CBOAHBIX TIpauUKOB - O0OWUX TpaQUKOB MJIL BCErO
uHTepdeiica oneparopa;

« "/*/so/rg/rg" - mabioH CBOAHBIX TPAQUKOB COJEPKUT MHOKECTBO KOHEUHBIX CTPAHHI] CBOJIHBIX
rpaduKoB.

HUcnoan3oBaHue - UCIIOJTHEHHE

B pexume uCIoONHEHUs MMOJIb30BaTEIb MOXKET BHIOpATh HYKHBIA M3 JOCTYIHBIX OOBEKT CUTHAIU3AIHH,
BBIOpATh BUJ OTOOpPaKEHHUS, OCYIIECTBUTh KBHTAIMIO HAPYIICHUH, a TaK)KE BBI3BATH MAHENb yIPaBICHUS
HYXHOro snemenra. Ilocie ocymiecTBieHUs: BbIOOpa IMOJIb30BATEI0 HMPEAOCTABIAETCS MHEMOCXEMa WU
o0mmii Kagp B 007acTH KOHTEHHEpa MHEMOCXEM, a TaKXKe IaHeNU YIpaBleHHs B 00JIacTU KOHTEWHHepa
na”eneil ynpasineHus. [locie yero monb3oBaTellb MOXKET HAOMIOAATH COCTOSIHMS HAa MHEMOCXEMax Hu
MAHENAX, a TAKKE OCYILECTBIIATh BO3ACHCTBUSA, IIPEAYCMOTPEHHBIE UMH.

Ha puc. 22 npezacrasiieH npuMep 3TOT0 3JIEMEHTa B PEKUME UCIIOJIHEHUSI.

ObwecmaHUUOHKa

-
i ] |

ABTOMAT MW

PC KP2

Puc.22. Buoscem "Kopnesas cmpanuya" 6 pescume UcnoaiHeHusl.
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13. ITacmopTt (cntrPasp)

OJeMeHT, MPEeACTaBICHHbIM Ha pHUC. 23, CIYy)XUT sl OTOOpa)keHHs Macropra mapamerpa: JeTaabHOMH
uHbopMaluy, BKJIIOYAIOMIed MWHU(p, OMNHCAHWE, €AUHULBI HM3MEPEHHUs, aBapUilHble TpaHHULBl U T.1.
JlokyMeHT (popMHUpYeTCs OTHOCTBIO JUHAMUYECKH.

Hcnoab3oBanue - pa3padorka

JlaHHBII 3JIEMEHT JI0JDKEH MOMeLaThes B JOTMUYECKH KOHTelHep maHesel nepeBa npoekra. B pexume
pEeNaKTUPOBAHMS 3TOT BHUJDKET NpeAcTaBiseT u3 ceds myctoil "J[OKyMeHT', MO3TOMY MPHUBEAEH TOJIBKO
CHUMOK 53KpaHa C 3TUM BHJDKETOM B DEXUME HCIHOJHEHUs Mpoekra. CBs3blBaHHE C HapaMeTpoM
OCYILIECTBIISAETCS JMHAMUYECKH TIPU BBI30BE U3 3JIEMEHTOB IIPEICTABICHMSI JaHHBIX IIapaMeTpa.

HUcnoan3oBanue - HCMOJTHEHHE

BbI30B macnopTa OCyLIECTBISICTCS M3 3JIEMEHTOB NPEACTABJICHUS JAHHBIX MapaMeTpa, HampuMmep: 1o
MIPaBOMY KJIMKY MBIIIA Ha 3yeMeHTe "AHanoroBelil napamerp" (anShow) u obnactu BuKeTa "DIeMEHT
kaap" (EICadr). Ilocne BbI30Ba OTKpBIBA€TCS OTAEIbHOE OKHO BHJXKETA-NAcIopTa CO CIHCKOM U
3HAYCHUSIMHU BCEX CBOMCTB MapaMeTpa B BUJIE TAOJIHUIIBI.

[ op (= op Em
Mma FC KPO2 Mma Pi
OnvcaHwe PerynATop AaBneHWA Mexay OnucaHue JaeneHwe raza Ha exoge KC.

KOMMNPECCOPaMA HUIKOTO W1 MepemeHHas 893457
BbICOKOTD AABMNEHUA. -
EnsHWUE WAMEpEHKWA Krclom?2
JafaHue 24
HimeH. pal. rpaHuua 0
MepemMaHHanA 24.0256
BepxH. pab. rpaHnua 20
En. MaMepeHuA ar -
ABApUMWHAA rpaHuLa 4..15
TOYHOCTE 1 - = 10
eayNpeauTENLHAA rpaHuLa
Beixoz (%) 49.406 PEAMPEA pafin
PyqHOR BROL, (%) 49 406
Make. weanel a0
MWH. WEane! 0
ABTOMAT 1
Kp -0.2
T (mc) 5000
kd 1
TA (mc) 1000
Taag. aud. (mc) 0
HeuyBCTEMTENBHOCTE (%) 0

Puc.23. Buoswcem "Ilacnopm" 6 pesicume ucnoaHeHus.

HapaMeTpLI CBA3bIBAHUA

Kondurypanuo

» Onucanue
HHBII H120JI0H

ID IHapamerp | Tun |Kon¢purypauus

Anpec Kk UMEHM TlapamMeTpa JJist
Nms
pName HApaMeTpa Anpec |Bxonnas cBsi3p | ParametrNAME | oOparienust kK mapaMeTpy HEIUKOM
pametp U U3BSATHS BCEX €0 CBOMCTB.
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14. Ilaneans nokymMeHTOB (doc_panel)

9J'ICMCHT, HpeI[CTaBJICHHHﬁ Ha puc. 24, CIIYKUT IJid YIPABJICHUA JOKYMCHTAMU W HABUTAIIUU 11O HUX
HCTOPHUH. DleMeHTOM noAACPKUBAKOTCA TUHAMUYCCKHUE U ApXUBHBIC JOKYMCHTHI.

01.01.70 n3:uu:nu

Puc.24. Buoowcem "llanens dokymenmos" 6 pescume paspabomxu.

Hcnoab3oBanue - pa3padoTka

JlaHHBIM »IEMEHT JOJDKEH IIOMELIAThCsl B JIOTMUECKUM KOHTEHHEp MaHeled JiepeBa IMpOEKTa.
CBsi3bIBaHME C TAPAMETPOM OCYILIECTBIISIETCS AMHAMUYECKHU MTPU BBI30BE U3 PJIEMEHTA JOKYMEHTA.

HUcnoan3oBanue - HCMOJTHEHHE

Bri3oB  manenn OCYHICCTBJIACTCA U3 JJICMCHTOB JOKYMCHTA. Ha mnanenu MpeaoCTaBIAKOTCA
HHCTPYMCHTEI, KOTOPBIC HECKOJIBKO OTINYAIOTCA JJIA JUHAMHUYCCKOI'0 U apXUBHOT'O JOKYMCHTA.

JU1s AMHAMUYECKOro JJOKYMEHTa MpeayCcMaTpUBaeTCs:
+ BBIOOp BpeMeHH (DOPMUPOBAHHS JOKYMEHTA;
+ BBIOOp pazMepa (OpMHPOBAHUS JOKYMEHTA;
+ HaBHUTraIys 10 JOKYMEHTY Ha OJIMH WJIH IISATh pa3MEPOB IOKYMEHTA;
+ YCTaHOBKA BPEMCHHM I'€HEepalny JJOKYMEHTA B TEKYIIEEe BPEMS.

Jlnst apXUBHOTO JOKYMEHTA IPelyCMaTPUBAETCS TOJIbKO HaBUTallMsl MO JOKYMEHTAaM B apXHUBE MyTEM UX
NEPEUCTHIBAHUS, 8 TAKKEe HHPOPMAIIUS O TEKYIIEM U 00IEM KOJHMUYECTBE JOKYMEHTOB B apXHUBE.

Ha puc. 25 npenctaBieHsl IpUMEpPBI 3TOTO 3JIEMEHTA B PEKUME UCIIOJIHEHHS: JMHAMUYECKul (clieBa) u
apXUBHBIN (cIpaBa).
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031211 1?:13:05

Puc.25. Buoscem "llanens 0okymenmos" 6 pesicume ucnonHerus.

IIapameTpsI CBA3BIBAHUSA

Kondurypannonnsii

ID IMapamer Tun Kondurypauus NMUCAHU
pamerp oHpurypan madJaoH Onucaune
Junamuueckuii 0okymenm

time |Bpems mokymeHTa HartaBpewms |[TonHast cBsize | <page>|time

bTime | Hawanmo moxymenta |JlataBpewms [lomnas cBsizp | <page>|bTime

doc | loxymeHT Crpoxka [Tonnas cBsa3p | <page>|doc

Apxugnwiii 00Kymenm

n Pa3mep apxuBa Lenbrii Bxomnas cBsa3p | <page>|n

vCur |Kypcop otobpaxenus | Llemnbrii [Tomnas cBs3p | <page>|vCur
Kypcop Tekymiero N

aCur YPCOp TCKYIL Hembrit Bxomnas cBs3p | <page>|aCur

AOKYMCHTA apXuBa

aSize |Pa3mep apxuBa Henbrit BxonHas cBs3p | <page>|aSize
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15. [Taneas rpynnsl rpadukos (grph_panel)

ONEeMEHT, NPEIACTABICHHBIM Ha puc. 26, CIyXuT [UIsl ynpaBieHHs BHDKeToM 'Jlumarpamma', oH
HO3BOJISIET IPOCMOTPETh UCTOPHUIO I'Pa(pHKOB 3a HEOOXOAUMBIN NEPUO BPEMEHHU U B HY>)KHOM pa3pelleHUH,
HOJ/IEP’)KUBACTCST  MAacUITaOMpOBAaHWE WIKaJbl, BHIOOP apXWBAaTOPOB JUIs OTOOpaKEHUs, a TaKkxke
npejcTaBiIeHre TpaguKOB B BUIE CIIEKTpa MPUCYTCTBYIOIINX YacTOT.

01.01 70 03:00:00 v| 28.02.11 025917 | =

< -
=< -
Tekywee epema

Tekywee BpemA

Puc.26. Buoocem "llanens epynnuvl epaghurxos” 6 pescume paspabomku u ucnoineHus (cieéa Hanpaso).

Hcnoab3oBanue - pa3padoTka

I[aHHLIﬁ QJICMCHT JOOJDKCH IIOMEIIATBCA B JIOT WYECKUI KOHTCﬁHep MaHesneun ACpeBa IIPOCKTA.
CBs3bIBaHHE C napamMeTpoM OCYIICCTBIIACTCA AUHAMUWYCCKHA IIPH BBISOBC M3 3JICMCHTA AUarpamMmma.

Hcnoab3oBaHne - HCMIOJTHEHHE

BbI30B naHenM OCYILECTBIIAETCS U3 AJIEMEHTOB auarpaMMsbl. Ha naHenn mpenocTaBiIsilOTCs CIENyIOIUe
UHCTPYMEHTHI:

.

BbIOOp BpeMeHH (hOpMUPOBAHUS TUATrPAMMBIL;

HaBUTAIMsI 110 TMarpaMMe Ha OJIMH I IATh pa3MepoB JOKYMEHTA;

yYCTaHOBKa BPEMEHU T'€HEPaLlM TMarpaMMbl B TEKYIIEEe BpeMs;

MHPOPMAaLKS O BpEMEHH WM YacTOTE B TEKYIIEM IOJIOKEHUH Kypcopa,

BbIOOp 0TOOpaXkeHUs rpaMKOB JUarpaMMBbl B BUZE CHEKTpa 4acToT;

BEIOOD pazMepa popMHupoBaHUs TpaduKa;

BBIOOD apXMBa, UCIOIB3YEMOTO JUIsl OTOOpaXKeHUs TpaduKOB;

yIpaBJIeHUE BEPTHKAJIBHON IIKaJIOH OTOOpaKEHHUS: YBEIWYCHHE M YMEHBIICHUS MacuTada,

CMCUICHHWA IIKaJIbl BBEPX U BHU3, BO3BpAT Macmrada K HUCXOJHOMY 3HAYCHUIO.

ITapamMeTpbl CBA3BIBAHUS

ID IHapamerp Tun Kongurypa KOHq{HrypauHOHHH Onucanue
ust i mada0H
tSek Bpewms tpenpa | lataBpems [TonHas cBs3b | <page>|tSek
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Kondpurypau Kondurypaumonssi
ID IMapametp Tun (purypa q)u ypat Onucanue
usl i ma0JI0H
BpemenHnoli pazmep
tSize Pa3smep tpenna | BemectBennsiii | [TonmHast cBs3p | <page>|tSize rpaguka B HICTOPHUIO
OT BPEMEHH TPEHIA.
[Tepuo . [Tepuon oGHOBIEHUS
trcPer PHO Henbrit [Tonnas cBs3p | <page>|trcPer PHOI
CJICKEHUS rpaguxa.
Tun rpaduxa:
type Tun Crpoka [TonHast cBs3p | <page>|type OOBIYHBIN U
YaCTOTHBIN CIIEKTP.
valArch | ApxuBarop Crpoka ITonHast cBs3b | <page>|valArch
Bpewms yctaHOBKH
curSek | Kypcop HaraBpems [TonHast cBs3p | <page>|curSek pEMA ¥
Kypcopa.
Bpewms yctaHOBKH
curUSek |Kypcop, mxc | Llensbrii [Tonnast cBs3bp | <page>|curUSek Kypcopa,
MHUKPOCEKYH/]I.
o IIpouent
BeprukanbHbiii N
sclVer Bemectennsiii | [TomHas csa3p | <page>|sclVerScl BEPTUKAJILHOTO
MmaciTad
Mmaciiraba.
Cwmenenue [TpoueHT cMmeneHus
sclVerOff  BeptukanbHoro | BemectBennsiii | [lonnas csizp | <page>|sclVerSclOff | mo BepTukanpHoii
maciTa0a IIKae.

16. TepmunanbHas naneJb (terminator)

DneMeHT, MpeAcTaBIeHHbIH Ha puc. 27, CIyKUT JUIsl 3alOJHEHMs] MMyCTOro MecTa, KOorja He BhIOpaH
AJIEMEHT JJIsl YIIPABIICHHUS.

Puc.27. Buoswcem "Tepmunanvnasn nanens".

Hcnoab3oBanue - pa3padorka

JlaHHBII 3JIEMEHT JOJIKEH MOMENIATHCS B JIOTHYECKUN KOHTEWHEp MaHesel 1epeBa MpoeKTa.

HUcnoan3oBanue - UCMOJTHEHHE

BbI130B maHenu ocyImiecTBIseTCs U3 raaBHoW cTpaHuIlbl "RootPgSo" nmpu cMeHe 00bekTa CUTHAIM3AIUU
WJIN peKUMa OTOOpaKeHHUS.
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17. Peuent: penakrupoBanmue (prescrEdit)

OnemeHt "Penent: penaktupoBaHMe", MPEICTaBICHHBIN Ha puUC. 28, ABISETCS OJHUM U3 JABYX KaJIpoB
paboThI ¢ peLenTamMmu, KOTOPbIi CIYKUT JAJIs I0JIb30BAaTEICKOIO PEIAKTUPOBAHMSI IPOTrPaMM-pPELIEITOB.

[IporpamMMma-penienT mpeAcTaBiseT coOOW MOCIeIOBATENbHbBIN BBI30B OIOKOB (DYHKIMH - KOMaHIbI
(Makpochl), NMPHHUAMAIOMIAE [0 MATH apryMEHTOB M BO3BPAILIAIOIIUME CTPOKY pE3ylbTaTa, C KOAOM
3aBepmieHus BHadaje: "Pabora" (0), "3aBepmen" (> 0) m "Ommoka" (< 0). Bbi3oB kKoMaHIbl mIara
NPOM3BOJIUTCS IMKIMYECKU IMOKa Bo3Bpamiaercs pesynbraT "Pabora" (0). Ilepexox k ciemyromeMy mary
OCYIIECTBIISIETCA B ciydae pesynbTara "3aBepmier" (> 0). B cnyuae ommoOku, pesynprar "Ommubka" (< 0),
BBINOJIHEHHE PeLenTa npepbiBaeTcs. VcrnonHneHne penenta MoKeT OCYIIECTBISATHCS B ceaHce MHTepderica
BU3YaJTM3aI[H WIH B OTJCITFHOM BBIYMCIUTENIE PEIETITA.

Komanapl-Makpocel, KOTOpbIE TONB30BaTENb MOXET BbIOMpaTh Npu (QOPMHUPOBAHUM peLeTTa-
nporpammel, popmupyrotcs nporpammuctoMm SCADA-cHCTEMBI O] peaTU3yeMyIO MPHUKIAJAHYIO 00JIacTh
nyTéM pemaktupoBaHus Tadmuibl komaHa B OpenSCADA. Tabmuia komaHy rmomeniaeTcsi B ogHy u3 bJ]
JOCTYIIHBIX B KOHKpeTHOH koH(purypamun OpenSCADA. B kadecTBe npumMepa, 3Ta Tabiuia noMemnieHa B
b/l nanno#t 6ubimotexku nox umeneMm "PrescrComs". Tabnuna komana umeet cTpykrypy PrescrComs =
(name, proc, argl, arg2, arg3, arg4, args), ['ae:

+ name — UMsI KOMaH]Ibl-MaKpoca.
« proc — TEKCT MpoLeaypbl KoMaHJbl-Makpoca. [Ipoueaypa, B mepBoil CTpOKe, COACPKUT UM
S3bIKa MIPOrpaMMBbl, Ha TaHHBIH MOMEHT 3T0 Toibko "JavalikeCalc.JavaScript" u TekcT nporpaMmmsl
HENOCPEACTBEHHO 3a S3bIKOM. B mpouenype KoMaHIbI-Makpoca JIOCTYIHBI —CIIEAYIOLIUe
KOHTEKCTHBIE TapaMeTpBhl:

* rez — pe3yJbTaT BBINOJIHEHUS KOMaH/Ibl, 10 yMOJIYaHUIo Bo3Bpaiuaet "Padora" ("").

« [ Start — MpU3HAK MEPBOTO 3aMycKa MPOIETypHI.

« f frq — 4acTtoTa nepuoIu4ecKruxX BHI30BOB MPOLETYPHI.

- arg{l...5}) — 3Hauenue aprymenra 1...5.

« tmp{l...10} — 3HaUEHUE BPEMEHHOTO MapamMeTpa (KOHTEKCT BhIYHcIeHus mmara) 1...10.

[Ipumep Tekcra mporpammbl uist komaHabl "TaiiMep", He 3aBUCHIIEH OT MPHUKIATHOM

o0macTu:
JavalLikeCalc.JavaScript
if(f _start) tmpl = argl;
var curTm = tmpl.toReal();

if (curTm <= 0) { rez = "l:Bpemsa mucrexjyo mnsa "+argl+"c"; return; }
curTm -= 1/f frq;

tmpl = max (0, curTm) ;

rez = "0:0xmumanmue cemnuvac "+curTm+"c";

- arg{l...5} — merka aprymenta 1...5. Tonpko apryMeHTBl ¢ METKOH OyIyT OTOOpa)aThCs MpH
pEeAaKTHPOBAaHUM IIara peuenrta. B MeTke BO3MOXKHO yKa3aHHE MUHHMAaJbHOM M MaKCHUMalbHON
TpaHMIIbI YUCIOBOIrO 3HaUeHus aprymenTa B Buje "{Label}|{min}|{max}".

JUis cienmanbHBIX LeIel 3ape3epBUPOBAHO HECKOIBKO KOMaH] C IMEHAMM:
+ "Error" — BbI3bIBa€TCs MOCII€ BOSHUKHOBEHMSI OIIMOKH MPH BHITIOJIHEHUH 11ara perenra.
- "Stop" — BbI3BIBaE€TCA NIpPU OCTAHOBE pELENTa, NPU HOPMAJIBHOM 3aBEPLICHUM peELenTa M
IPUHYIUTEIBHOM OCTAaHOBE MOJIb30BATEIEM.

B nmnpouecce ¢opmupoBaHus TOJIB30BaTENEM pELENTa-MPOrpaMMbl MOCPEJICTBOM JIAHHOTO Kajpa
OCYIIECTBIIsIETCA paboTa ¢ Tabmmieid mporpamMm. B kauecTBe mpumepa 3Ta Tabnuna momemieHa B bJ]
naHHoOW Oubmmotexu moj uMeHeMm "PrescrProgs". TabGnuma mporpamMm mmeer cTpykTypy: PrescrProgs =
(name, prgTxt), I'ne:

« name — UMsl peLEenTa-IpOrpaMMsbl.
- prgTxt — Ttekct nporpamMMsl B Buge XML-nepeBa. B terax xomanasl miara COACPKUTCS UM
koMaHbl (1d) W yka3aHHBIE MOJb30BaTeNeM 3HadeHUs aprymeHToB (argl - arg5). Hampumep, s

PCeLCIITa C YCThIPbMS IIAraMu:
<prg>
<com argl="10" id="Tarmep" />
<com argl="20" id="Tarmep" />
<com argl="10" id="Baxkyym" />
<com argl="34" id="BxmjouuTh kxaTywmxkmu" />
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</prg>
Kanp "Penent: penaktupoBanue" copep uT ciieBa Ha MpPaBo:

+ "bubmuoteka" — OMOIMOTEKA CO CITMCKOM MPOTPaMM U DJIEMEHTAMH YIIpaBJICHUsT OMOIMOTEKOM.
« "llporpamma" — CHOHUCOK IIaroB-KOMaHJ BBIOPAHHOTO B OHMONIHMOTEKE pelenTa-IporpaMMbl C
JJIEMEHTaMU YIIPABIICHHS.

- "Komanna" — mose peJakTupOoBaHUsl BBIOPAHHOTO IIara perenTa B COCTaBe BHIOOpa KOMaH/bI U

YCTaHOBKH 3HAYCHH JOCTYIHBIX aTpUOYTOB, a TAK)KE KHOMKU COXPAaHEHUSI U3MEHEHUH.

CoxpaHuTk

I £

Puc.28. Kaop "Peyenm: peoaxmupogarnue” 6 pesicume pazpabomxu.

[Jo6asutb

BcTaBuTs

Hcnoab3oBanue - pa3padorka

JlaHHBIN Kaap MODKEH OBITh MOMEIICH B JIOTHYECKHMH KOHTEHHEP MHEMOCXEM WM TaHENIeH JepeBa
MIPOECKTA.

Jlnst koppekTHOM paboThl Kajpa HEOOXOIUMO CKOMUPOBATh CymiecTByromyto Tabmuity "PrescrComs" u
"PrescrProgs" u3 B/l B nannoit Oubauorexu B HyxHyt0 B/ min co3nats TaM HOBbIE mycThle TabmuIbl, SQL

KoMaHIaMu B Hy:kHO# BJI, Harpumep, as SQLite:

CREATE TABLE PrescrComs (name TEXT, proc TEXT, argl TEXT, arg2 TEXT, arg3 TEXT,
arg4 TEXT, argb TEXT, PRIMARY KEY (name));
CREATE TABLE PrescrProgs (name TEXT, prgTxt TEXT, PRIMARY KEY (name));

[TycTyro uam CKOMUPOBaHHYIO TaOIHIy KOMaH[ HEOOXOAMMO OTPEIaKTUPOBATH U HAMIOJIHUThH HYKHBIMH
MOJIL30BATENI0 KOMaH1aMu, Ha cTpanuile "Tadmuma" bJI.

[Tocne dopmupoBanus TabmuI HEOOXOAMMO B CBA3SIX JAHHOIO KaJpa YCTaHOBUTH 3HaydeHus B/l c
TaOIMIIaMU ¥ Ha3BaHUS CaMHX TaOJIMII, a TAaKXkKe yKa3aTh UMsS SKCIIOPTHOTO/MMIIOPTHOTO (haiina.
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Hcnoab3oBaHne - HCIIOJTHEHHE

B pexume HCHOMHEHUS TMOJIB30BATEIb MOXKET J00aBJISATh HOBBIE PEIEHTHI-NIPOTPAMMBI, YAAJATH,
KOIIUPOBaTh U SKCIOPTUPOBATH CYHIECTBYIOIIUE, a TAKXK€ HMIIOPTUPOBATH PEUENThl IPYIMX CTaHIUI
OpenSCADA. B BeiOpaHHOM perenTte-nporpaMMme IOJIb30BaTeb MOXET BBITIOJHUTH: 00aBIEHUE WU
BCTaBKY HOBOTO IIara, yjajeHHe WM U3MEHEHHUE IMOJIOKEHUsl BblOpaHHOro mara. /[jis BeIOpaHHOTO Imara
peuenTa-nporpaMmbl  MOJAb30BATEIh MOXET YCTAaHOBUTh KOMAHJIy M BBECTU 3HAUYEHMS JIOCTYIHBIX
napaMeTpoOB-apryMEHTOB BEIOPAHHOW KOMaH/IbI, IIOCJIC YeT0 COXPAHUTh U3MEHEHHUS IIIara.

Ha puc. 29 npezncrasiieH npuMep Kajpa B peKUME HCIIOIHEHNUS.

Taiwep ]

CO¥paEHnTE

HosadA nporpamma .
[LobasuTb
YOanuTe
BcTaeuTh

S

Puc.29. Kaop "Peyenm: peoaxmupoeanue" 6 pesxcume ucnoiHeHus.

ITapamMeTpbl CBA3LIBAHUS

Koudurypamnuo
ID ITapamerp Tun Kondurypanus HHbI IAGI0H Onucanne
dbComs bJ1:Komanp Crpoxka | [ToctosiHHas DB HMs Tabnuibl KOMaH/I.

. Anpec B]l ¢ Tabnuiiamu B
dbDB b/l:ba3a narHBIX Crpoxka | [TocTtostHHAs DB pute {TunB L (MBI}
dbProgs BA:IIporpammbt Crpoxka | [TocTosiHHAs DB Vvt bt penenTos-

IIporpamm.
N Daiin sKcIOpTa/UMIIOPTA
Daiin ;
fileExpImp Crpoxka | [TocTtostHHAs File PEIENTOB-TIPOTPaMM
9KCIOpTa/UMITOPTA
TIOJIE30BATEIIS.
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18. PeuenTt: ucnosinenue (prescrRun)

Onement "Peuent: mcnosHeHue", mpencraBieHHbI Ha puc. 30, sABISETCS OJHUM U3 JIBYX KaJpoOB
paboTel ¢ peuenTam, KOTOPBIM CIYXKHUT JUIsi HENOCPEACTBEHHOIO HCIOJIHEHMsS WM HaOJIONEHUs 3a
UCIIOJIHEHHEM BO BHEIIIHEM BBIYMCIIUTENE MPOrpaMM-peLeNTOB, paHee c(hOPMUPOBAHHBIX B Kajape Perent:

pEIaKTUPOBAHUE.
Kanp "Penent: ucnosinenue" CoAEpKUT ClieBa Ha MPABO:

+ "3amyck/ocTaHOB/TIpONyCK" — JIBe KHOIKM 3allyCKa W OCTaHOBAa BBIOpAaHHOW NpPOTpPaMMBI, a
TaKXe KHOTIKA IPOITYCKa BBITIOJTHEHUS TEKYIIETo Iara.

+ "bubnuoreka" — GuOIMOTEKA CO CITUCKOM IIPOTPAMM.

« '"lIporpamma" — JOKyMEHT CITMCKa IIaroB-KOMaHJ BBIOPAaHHOTO B OHONIHMOTEKE pelenTa-

nporpaMMebl. [Ipy MCHOTHEHMM B 3TOM IIOJIE OTCIEKHMBACTCA TEKYIIEE COCTOSHHE MHCIIOJIHEHUS
IIyTEM COOTBETCTBYIOIIEH ITOJCBETKH ILIaroB.

HcnonHsiemMplil penienT-nporpaMMa MOXKET OBITh NMPUOCTAHOBJICH NMyTéM HaxkaThs kHomku 'Ilayza" B
MeCTe KHONKM "3amyck" win npepBaH MyTéM HaxaTusi KHONKH "OctaHoB". Taxke BO3MOKHO IPOITYCTHUTH
niar HaxkaB KHOMKY "IIpomycTuTs", B MOMEHT UCIIOJTHEHHUSI 1Iara.

[To mo6oMy 3aBepIIEHUIO peLenTa-porpaMMbl MPOMCXOIAUT TeHepalus COOOILEHHs C MapameTpaMu
ceaHca, a TaKXKe apXUBHpPOBaHME JOKyMeHTa ceaHca. CooOlneHHe ¢ mapaMeTpaMH CeaHca MOXKET OBITh
UCIIOJIB30BAaHO IIPOCTO MPH MPOCMOTPE apXUBa COOOIECHUH, MU ke I HOpMUPOBaHMS CIMCKA CEaHCOB,
HampuMmep, B Tpymme rpapukoB s Mepexoja K UCTOPHM Ha Bpems ceaHca. [[is mpocMoTpa uCTOpHH
OTYETOB UCIIOJIHEHUS IporpamMm MOXKHO HaXXaThb Ha I10JIE JOKYMECHTA U IMMOJIMCTATh Ha TMOSBUBIIIEHCS CIipaBa
[aHeJIW HABUTAIMK [0 apXUBHOMY JOKyMeHTY. [lo yMonmuaHuio apXuB JOKYMEHTOB HACTPOEH Ha IITyOHHY
10 1OKyMEHTOB.

Puc.30. Kaop "Peyenm: ucnonnenue" 6 pesxcume paspabomxiu.
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Hcnoabn3oBanue - pazpadorka

JlaHHBIN Kaap MOMKEH OBITh MOMEIICH B JIOTHYECKHMU KOHTEHHEpP MHEMOCXEM WM TaHele JepeBa
IIPOEKTA.

B cBs3six maHHOTO Kajapa HEOOXOIMMO YCTaHOBUTH 3HaueHus bJl ¢ Tabnwmamu u Ha3BaHUS CaMUX
Ta0IHI KOMaH/ ¥ TPOrpaMM, Kak B Pelent: perakTupoBaHue, a TaKk-Ke CBA3aTh C MPOIETypO BHEITHETO
WCIIOJIHEHHUS PELENTA, €CIIU 3TO HYKHO.

Jis BO3BMOKHOCTH WCIIOJIHEHUSI peuenta B (OHE W apXWBUPOBAHHS 3aBEPUICHHBIX CEAaHCOB, MOKa
OIepaTop TEpeKIoYaeTcss Mo APYrMM KajapaMm, HeoOXOAWMO JUIs JAHHOTO Kajpa B JepeBe NIpOeKTa
ycraHoBUTH napametp "Crpanuria: oopabaTsiBaTh 3aKpHITOMN".

Hcnoab3oBaHue - HCIOJIHEHUE

B pexume UCTONHEHUS IMOJIb30BaTeNb MOXKET BBIOPATh HYKHBIA PELENT-MPOrpaMMy M 3allyCTHUTh Ha
UCIIOJIHEHHE TI0CJI€ 4Yero OTCIEXKHMBATh IIPOLECC MCIOJHEHUS WM TEpPerTH K JPYr'MM KaJpam.
HcnonuseMyro nporpaMmy Mojb30BaTelb MOKET IPUOCTAHOBUTD ITyTEM HaxkaTus KHonkH "Ilays3a" B Mecte
KHOnKM "3amyck" wiu npepBath MyTéM HaxaTHs KHOmNKHU "OctanoB". Kpome 3TOro mosp3oBareinb MOXKET
HPOMYCTUT HUCIOJHEHUE TEeKyllero mara, HaxxaB KHoOIKy "IIpomyctuts". Takxke Mmojp30BaTeilb MOXKET
NEPECMOTPETh WM pacreyvaTaTb OTUETHl PaHEE MCIIOIHAEMBIX PELENTOB JUIsl YEr0 HYXHO HaXXaTb JIEBOM
KJIaBMILEH MBIIIY HA [10JIe TOKYMEHTA U MOJMCTaTh Ha MOSBUBIICHCS CIIpaBa MaHEeI HABUTAIMU 110 apXUBY
UCIIOJHAEMBIX PELENTOB.

Ha puc. 31 npexncraBneH npuMep Kajpa B peKUME UCTIOJTHEHUSI.

Mpozpaina: Tect
Janywewro: 2011-12-03 17:39:55
Ocmanoce: 0:00:13

Komanna KommeHTapuu

Taitmep Wait elapsed for 15s

Taimep Wait now for 15.45

Puc.31. Kaop "Peyenm: ucnonnenue" 6 pexxcume ucnoineHus.
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HapaMeprl CBA3bIBAHUA

ID IHapamerp Tun Kongurypan Koqdmrypalmon Onucanue
us HBIH IIA0JI0H
Obwas kougueypayus
dbComs BJI:Koman el Crpoka |[loctosunas | DB Vst Tabmuiiet
KOMaHI.
Anpec B/l c
dbDB B/1:baza gaHHbIX Crpoka |IlocTosanas DB TabJIMIIaMH B BUIIE
{Tunb1}.{Umab/}.
dbProgs B/I:ITporpammer Crpoka |I[Tocrosinnass | DB v Tabmuitet
PELENTOB-IPOTrPAMM.

Ceszvisanue c eneutnet npoyedypoi. [lpumep peannzamnuu BHEIIHEH MPOLeTyphl MPUCYTCTBYET B B[

[Tnnamuueckoit mogenu "AIJIKC"

prExtCurCom Iporpanva Heneiii | Bxognas cBsi3b | BuemnmiilcurCom
(BHeITH): TeKyIass KoMaH/1a

prExtMode ITporpamma (BHewH):pexkumM | Llensrit | [lonHas cBsa3p | BHemnuiiimode

prExtProg Tporpanva Crpoxa |Ilonnas cBa3p | BHemnwmid|prog
(BHEIIH):mporpaMma

prExtStartTm | I[Iporpamma (BHemH):3amyck | Llemsrit | Bxognas cBs3b | Buemrawmii|startTm

prExtWork Tporpamma Crpoka | Bxognas cBsi3b | Buemrauii|work

(BHeIH):paboyast
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buoanoreka 3J1eMeHTOB MHEMOCXeM
I10JIb30BAaTEJIbLCKOr0 MHTEP(eiica

Hwma: mnEls

OcHosan: |centsops 2007T
Bepcus: 0.5.0
Cmamyc: |OtkpsoiThiii (GPL)

Asmop. Poman CaBouenko, Makcum Jlbicenko, Ammna Kcenus

[IpenoctaBnser GMOTUOTEKY IIEMEHTOB MHEMOCXEM MOJIb30BATEIHCKOTO
Onucanue: o

uHTEpdeiica.

BbJ1 ocHOBHBIX OMOIMOTEK rpadUUECKUX DIIEMEHTOB, B (paitie:
Hemounuk:

SQLite.vcaBase.wlb_mnEls (vcabase.db.gz)

bubnunoteka coznaérest Ui MpeIoCTaBICHHS IEMEHTOB MHEMOCXEM MOJIb30BaTEIbCKOT0 HHTEpderica.
bubnuorexka CTpoOWTCSs Ha OCHOBE NPUMHUTHBOB BHDKeTOB M Momyns JavalikeCalc, mo3Bosstomiero
CO3/1aBaTh BHIYMCIICHUS HA Java-110100HOM SI3BIKE.

[ToaxnrounTh OUOIMOTEKY OCHOBHBIX AJIEMEHTOB MOJIB30BATENBCKOTO MHTEpdeiica K MPOEKTy CTAaHIIUU
OpenSCADA wmoxHO TyTéM 3arpy3ku BioxkeHHoro (aitna BbJl, pasmemenuss ero B aupektopuu bJ]
NpOeKTa cTaHIMU U co3aanus oobekra b1 s moayns B/l "SQLite", ykazas ¢daiin B/] B konpurypamuu.

B cBoém cocraBe OMONMOTEKAa COJEPKUT OKOJO MATUACCITH TpadHUUECKUX 3JIEMEHTOB, YacTo
BOCTPEOOBAHHBIX TMpH (POPMHPOBAHMM MHEMOCXEM TOJB30BaTENbCKOTO0 HHTepdeiica ymnpaBiIeHUs
TCXHOJIOTHYCCKUM IHPOLCCCOM. Hazpanus 31eMEHTOB M HX TEKCTOBBIC napaMeTpbl AOCTYIIHbI Ha TpéX
sI3bIKaxX: AHTIIMICKUM, Pycckuil u Y KpanHCKHiA.

1. DieMmeHnTHI TPYOOIIPOBOAA 0€3 IPAAUECHTHOU 3AJIMBKHU

Hwxe, wa puc. 1, mpuBeieH NepedeHb SJEMEHTOB, TPU TIOMOIIH KOTOPBIX MOXHO BBICTPOHUTH
TpyOOTpOBOJ JIt000H CIOXKHOCTH. [0 yMOJIYaHWIO OHM 3aJUTHI JKEITHIM I[BETOM, a WX YIOJI TIOBOpPOTa
cocraBisieT "0" rpamycoB. Ilyrem moBopoTa M MacmITaOMPOBAHUS ITHX BHIDKETOB MOXKHO TOJIYYUTH BCE
HE00X0qMMble KOMOMHAIMH.

] ]

N [] L]

Puc. 1. Dnemenmur mpybonposooa ciesa nanpaso: "Kpecm", "Tpyoa npsamas copuzonmanvnasn’, "Tpyoa
npsamas eepmuxanvuas’, "Cmpena", "Cmpena oopamnasn", "Tpyoa_Ugol", "Tpyoa _mpouinux”.
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2. JJjieMeHTBI TPYOONPoOBOAa C 00bEMHOM 3aJIUBKOM

Hwxe, Ha puc. 2, mpuBeeH NepeueHb 3JIEMEHTOB, IIPU MOMOIIU KOTOPHIX MOKHO BBICTPOUTH OOBEMHBIN
TpyOOIIpoBO J000H ciokHOCTU. 10 yMOTYaHMIO OHHM 3aJUTHI JKENTHIM I[BETOM M IOJYHPO3PAYHBIMHU
n300paKEeHUSIMU B Tpajlallisix Cceporo, a uX yroia mnoopora cocrtaBmsger "0" rpagycoB. Bumkers
IIPEJICTaBJIEHbl B YETHIPEX BapHaHTaX B COOTBETCTBMM pa3HbIM yriaMm noopota. CoorBerctBy0oT ['OCT

21.206-93.

-

i
=5

Clr
=R=

ff

—
o
SF
I

Puc.2. Dnemenmur mpybonposooa cresa nanpaso u ceepxy enus. "Kpecm(obvémnwiir)", "Tpyoa npamas
eopusoumanvrasa(oovémnasn)”, "Tpyba npamas eepmuxanrvrasa(oovémnasn)"”, "Cmpenal Tl(06vemnasn)”,
"Cmpenal J/I(obvemnas)", "CmpenaBH(o6vemnasn)", "CmpenaBB(obvemnas)",

"Cmpena obpamnasl Jl(o6vemnasn)", "Cmpena oopamuasl Tl(o6vemnas)", "Cmpena
oopamuasaBH(o6vemnasn)", "Cmpena oopamunasaBB(oovemnasn)"”, "Tpyoa YeonHJI(o6vémnasn)",
"Tpyoa_YeonHII(oovémnasn)", "Tpyba YeonBJl(ob6vémuasn)", "Tpyoa YVeonBll(o6vémnas)",
"Tpyboa_mpounuxBIlIl(o6vémnoviir)", "Tpyoa mpoiinuxl H(o6vémuwiti)", "Tpyoa_mpotinuxl B(o6vémnsiii) ",
"Tpyboa_mpounuxBJl(06vémnsiir)"”, "Tpyoa_YeonCxpyenHJI(06vémnas)”,
"Tpyoa_YeonCkpyenHIl(o6vémnan)", "Tpyoa YeonCxkpyenBJl(o6vémnasn)”,
"Tpyvoa_YeonCxpyenBll(o6vémnas)"”
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3. DJieMeHTbI, H300paKaoUIMe PA3JIUYHbIC TEXHOJIOTHYCCKHE
yCTPOMCTBA

Huxe, Ha puc. 3, mpuBeeH MepeUYeHb JIEMEHTOB - U300paXKEHUH TEXHOJIOTHYECKHX YCTPOUCTB, 4acTO
BCTpCHAIOIUXCA NPHU INOCTPOCHHU MHEMOCXEM PA3JIMYHBIX TCXHOJOTMYCCKHUX HPOLECCOB. HCKOTOPBIe u3
HUX COJAEp’KaT CKPHIT, OMHUCHIBAIOIIMI HX MOBEAEHUE. BONBIIMHCTBO BHIKETOB HMMEKOT KBaJIPaTHYIO
(dbopMy, MO3BOJISIFONIYIO JIETKO MOBOPAYMBATh M MACIITAOMPOBATh MX MPH HAIOOHOCTH, YTOJI IIOBOPOTA BCEX
BHJIKETOB IO YMOJYaHuio paBeH "0".

Puc.3. Dnemenmei, uzobpasxicarowue mexnonrocuieckue yCmpoucmea cjieéd Hanpaeo U c8epxy GHU3:
"Komnpeccop", "Komnpeccop 1", "3aoeuocka”, "3aoeuscka(obvemnasn)", "Kpan wapoevuii”, "Kpan ¢
nonoxcenuem”, "Tpéxnosuyuonnsiii kpan", "Apmamypa”, "Xonoounonux", "Benmunramop", "Cenapamop",
"Iluagppaema’, "3Imeii_eop(menioobomennux)".

ITapameTpsbl cBA3bIBAaHUSA

Kondurypanu Kondurypanuo
ID IHapamerp Tun burypan (13 YPAWO |6y canne
A HHBbIH 120JI0H
Buoowcem "Kpan waposwiii” (EI_Kran Sh)
. Komanza Ha
com Komanna Jlornueckuii [TonHast cBa3p  |Parametr|com A
3aKpBITHE/OTKPHITHE.
. Kopotkoe ums, mm
shifr  |Iludp Crpoka [TonHas cBs3p  |ParametrNAME p > I p,
napamerpa.
CoctosiHue - . 3aKpbITOE COCTOSTHUE
st close],, " Jlornuecknii [TonHas cBs3p  |Parametr|st_close
- 3aKpbITO - KpaHa.
CocrosiHue - . OTKpBITOE COCTOSIHUE
st open |, " Jlornyeckunit [Tonnas cBsa3p  |Parametr|st_open
- OTtkpeITO - KpaHa.
Buoowcem "Kpan ¢ nonoswcenuem” (EI_Kran_polozh)
. Crenenn
out ITonoxxeHnune BemectBennsiit Bxognas cBsa3b |Parametr|out
OTKPBITHUS/3aKPBITHS KpaHa.
Buoowcem "Tpéxnozuyuonnviii kpan" (Kran_3 _pos)
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Koudurypann Kondurypammo
ID IHapamerp Tun purypan (!,) YPAWHO |6y canne
1 HHBIA 1120J10H
. Crenenn
out ITonosxkenue BemecTBennsiii |BxogHast cs3p |Parametr|out
OTKPBITHSI/3aKPBITHS KpaHa.

Buooicem "Komnpeccop" (Compressor)
‘HOFH‘IGCKHP'I

com Komanna ‘HOJ‘IHaSI CBSI3b ‘Parametr|com ‘KOMaHJIa Ha MTyCK/OCTaHOB.

Bumxerst "Kpan mapossiit”, "Kpan ¢ nonoxenuem", "Tpéxno3unimoHHsii kpaH" nmeroT o0paboTKy,
KOTOpasi 3aKIIF0YaeTCsl B BBI30BE BHIKETA "DIEMEHT Kajp" MPH HAXKATUH JIEBOM KJIaBUIIIEH MBIIIN B JTFOOYIO
U3 3aJUBOK W3 OMOIMOTEKHM OCHOBHBIX JJICMEHTOB IIOJIb30BATEILCKOTO HMHTepdelica B paMKax TaHEIH
yIpaBJICHUS ISl BBITIOJTHEHUS IEUCTBUIA HaJ MapaMeTpoM, MOJAKIIOUEHHBIM K OJJHOMY M3 3TUX BUJKETOB.

4. OcTajibHbIE 3JIEMEHTbI, KOTOPbIE CJI05KHO OTHECTH K
OIpeIe/ICHHOU rpyIme

Huxe, Ha puc. 4, npuBeeH NepeyeHb OCTaBUIMXCSA B OMOIMOTEKE AJIEMEHTOB, OHM TAaK)K€ YacTO MOTYT
MOHAJ00UTHCS MPHU MOCTPOEHUH MHeMocxeM. HekoTopble M3 HUX coJepKaT CKPHIT, ONUCHIBAIOIIMNA MX
NOBEJICHHE. BONBIIMHCTBO BUKETOB UMEIOT KBAJIPaTHYIO (POpMY, MO3BOJISIONIYIO JIETKO MMOBOPAYUBATh U
MaciTabupoBaTh UX MPHU HAZOOHOCTH, YTOJI IOBOPOTA BCEX BUDKETOB 110 yMOIYaHUIO paBeH "0".

Puc.4. Dnemenmui cresa nanpaso u ceepxy enu3s.: "Cxpyenennviil npsamoyeoavruk"”, "Cxkpyenennsiii
npamoyeonvrux(eapuanm 2)", "Ckpyenennsiti npamoyzonronuk(odvemnwviit) ", "[llkana”, "Ypoeens”,
"Jlunus", "Cuenanuzayus”.

0o

ITapameTtpsbl cBA3LIBAHUSA

ID |IIapamerp Tun Kongurypauus Kongurypaunonnsii Onucanue
a0JI10H

Buoowcem "Yposens"

max |MakcumyMm |BemectBeHHsiii |Bxomnas cBsi3p  |Parametrjmax MakcuMyM IIKajbI.

min [Munumym |BemectBennsiii [Bxonnas cBsa3p  |Parametr|min MUHUMYM HIKaJIbI.

var |3nauenue |BemectBennslii BxomHas cBs3p |Parametr|var 3HaueHUe YpPOBHSL.
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Moayab moacucreMbl “ApxuBbl” <FSArch>

Mooynw:  [FSArch
HUwma: ApxuBatop Ha (HalIoByIO CUCTEMY

Tun: Apxus

Hcmouynuxk: |arh_ FSArch.so

Bepcusa: 1.5.0

Aemop: Poman CaBoueHko

Monyns apxusa. [IpenoctaBisieT GyHKIIMN apXUBUPOBAHKS COOOIICHUH 1 3HAYCHUI
Ha (aiiJIoBYyIO CUCTEMY.

Jluyensus: (GPL

Onucanue:

Monynp mnpenHazHaueH s apXMBUPOBaHUS cooOmeHuil u 3HadeHuit cucrembl OpenSCADA Ha
(halIoByIO CUCTEMY.

Jlrobas SCADA cuctema MNpeaoCcTaBisieT BO3MOXXHOCTh apXUBUPOBaHUS COOpDAHHBIX JIaHHBIX, T.C.
(dbopMHUpPOBaHUE UCTOPUU U3MEHEHUS (IMHAMHUKHN) MPOIECCOB. APXUBBI YCJIOBHO MOXHO Pa3/IeIUTh Ha J[Ba
TUTIA: APXUBBI COOOIICHUN U apXUBBI 3HAUCHUH.

OCOOEHHOCTBIO apXHMBOB COOOIICHHI SBIAETCS TO, YTO ApXMBHUPYIOTCS, TaK HA3bIBA€MbIE, COOBITHS.
XapakTepHbIM NPU3HAKOM COOBITHS SIBISETCS €ro BpeMsl BO3HHKHOBEHHS. APXWBBI COOOIICHHN OOBIYHO
UCTIONB3YIOTCSL JJISi apXMBHPOBAHUS COOOLICHWH B CHUCTEME, T.. BEJEHHE JIOTOB M IPOTOKOJIOB. B
3aBHCHUMOCTH OT HCTOYHHMKA COOOIIEHHS MOTYT KilacCU(PUUUPOBAThCS MO PA3JIUYHBIM KPUTEPHSIM.
Hampumep, 3T0 MOTyT OBITH MPOTOKOJBI aBAPHUHBIX CHTYallMi, MPOTOKOJBI JIEHCTBHH ONEpaTOpPOB,
IIPOTOKOJIBI COOEB CBSI3U U JIP.

OCOOCHHOCTBIO apXWBOB 3HAYEHUW SBIACTCSA WX TEPUOJUYHOCTh, OMpeenseMas MTPOMEKYTKOM
BpeMeHI/I MC)KI[y ,Z[ByMSI CMCXKHBIMU 3HAYCHUSIMMUN. ApXI/IBBI 3H21‘-ICHPII>1 HpI/IMCHHIOTCSI JJIs apXI/IBI/IPOBaHI/ISI
VCTOPUH HENPEPBIBHBIX IporeccoB. [I0ckoIbKy mpolecc HENpephIBHBIN, TO U apXUBUPOBATH €0 MOYKHO
TOJIBKO ITyTEM BBEJCHMS MOHATUS KBAHTOBAHUS BPEMEHU OINPOCA, MOCKOJIbKY MHAYE MbI IOJIYyYaeM apXUBbI
OECKOHEYHBIX pa3MepOB BBHJY HENPEPHIBHOCTU caMOW HpUpoJbl mpolecca. Kpome 3toro, npakTuuecku
MBI MOXXEM TOJIy4aTh 3HAUYEHHUS C MEPHOJIOM OTPaHUYEHHBIM CaMHUMHM MCTOYHWKAMH JaHHBIX. Hampuwmep,
JOBOJIBHO KQU€CTBCHHBIC UICTOYHUKHU AJAaHHBIX, B HpOMbIH_UICHHOCTI/I, pGIIKO ITIO3BOJIAOT HOHY‘IaTb JAaHHBIC C
gactotor Oonee 1klm. UM 310 6€3 yu€ra camMux JaTYMKOB, MMEIONIUX €M MEHee KadyeCTBEHHBIE
XapaKTePUCTUKHU.

Hns Benenuss apxuBoB B cucreMe OpenSCADA mnpenycmoTpena mnoacucremMa «ApxuBbl». [lanHas
HOJICHCTEMa, B COOTBETCTBUU C TUIAMU apXUBOB, COCTOUT M3 JIBYX YacCTEH: apXuUB COOOIICHUN M apXUBBI
3HaueHuil. [loacucrema B 11€10M SBIISIETCS MOJYJIBHOM, UTO MO3BOJISIET CO37aBaTh apXUBbl, OCHOBAHHBIE Ha
pasinyHOM npupose M crnocobax XpaHeHUs JaHHbIX. JIaHHBIH MOAYJb MpPENOCTaBISIET MEXaHU3M
apXMBHPOBaHUSA Ha (PalIOBYIO CUCTEMY KakK JJIsl IOTOKA COOOIIEHUH, TaK U JUIsl TOTOKA 3HAYCHHH.
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1. ApxuBaTop coo0IeHuH

ApxuBbl CcOOOIIEHUN (OPMUPYIOTCS apXuUBaTOpaMu. ApPXUBATOPOB MOXKET OBITh MHOXKECTBO C
WHIMBUIYAIGHBIMH HACTPOHKAMH, TIO3BOJISIONIUMH Pa3JeiiATh apXUBUPOBAHHWE PA3IMYHBIX KJIACCOB
COOOLLIECHUH.

ApXuBaTOp COOOIIECHHIA HTOr0 MOAYJIS MO3BOJISIET XPaHUTh JJAaHHBIE KakK B (paiimax ¢opmara si3pika XML,
TaK ¥ B hopMare IIOCKOro Tekcra. SI3bik pazmerku XML sBisieTcst craHmapTHBIM (GOpMaToOM, KOTOPBIH €
JETKOCTHIO MMOHUMAIOT MHOTHE CTOpPOHHME NpwiokeHus. OIHaKO OTKphITHE M pa3dop (ailioB B TakoM
dbopmare TpeOyeT 3HAUUTENBHBIX pecypcoB. C apyroil CTOpoHBI, (GopMar IIOCKOTO TEKCTa TpeOyeT
3HAUUTEJILHO MEHBIIE PECYpPCOB, XOTSA U HE SIBJISETCS YHU(UIMPOBAHHBIM, a TAaKXKe TpeOyeT 3HAHHS €ro
CTPYKTYpHBI 7151 pazdopa.

B mobom ciydae moaaepxuBaioTcs o6a dopMaTta M MOJNb30BAaTEh MOXET BHIOpATh J1I000H U3 HHX, B
COOTBETCTBUU CO CBOMMH TPEOOBaHUSIMHU.

daiinpl apXHBOB UMEHYIOTCS apXUBATOPAMH, UCXOIS M3 IaThl IEPBOTO COOOIIEHMs B apxuBe. Hampumep
tak: <2006-06-21 17:11:04.msg>.

@aiipl apXMBOB MOTYT OTpaHUYMBATHCA 1O pa3Mepy W BpeMeHu. [locie mpeBbIIeHHs TUMHUTA
co3maércs HOBBIM (paitn. MakcumanbHOE KOMMYEeCTBO (DaiijloB B AUPEKTOPUU apXUBATOpPA TAKKE MONKET
ObITh orpanmyeHo. [locrme TpEeBHINICHUS JUMUTa HAa KOJMWYecTBO (hailioB, crapble Qaiiibl HAuYHYT
yaansaTbes!

C penpl0 ONTHMMM3AMM MHCIIOJIB30BAHUSA JUCKOBOIO IIPOCTPAHCTBA apXUBATOPBl IMOAJAEP/KUBAIOT
VIaKOBKY CTapblX apXWBOB YIMAKOBIIMKOM gZip. YMaKOBKa IMPOU3BOJUTCS IOCIE NPOAOTKUTEIHHOIO
HEHUCIIOJIb30BAaHUs apXUBA.

[lpn wucnonws3oBaHMu apxuBoB B (opmare s3pika XML cooTBeTCTByIOUIHE (ailiibl 3arpyKaroTcs
nenukoM! Jls BBITPY3KM HEUCIOJIB3YEMBIX MPOJOJDKUATENBHOE BPEMSI ApPXMBOB IPUMEHSETCS TalMayT
JIOCTYIIAa K ApXUBY, I0CJIE IIPEBBILIECHUS KOTOPOT'O ApXUB BBITPYXKACTCS U3 ITAMSTH, a 3aTEM U MAKyeTCsl.

MojyneM TPeIoCTABISIOTCS JOMOJHUTEIBHBIC TapaMeTpbl HACTPOHKH Mpolecca apXHBHPOBAHHS
(puc.1).
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s 1 OpenSCADA QTCfg: demo cTtaHuua

@©aiin  PenakTMposanwe Bua  MNomowe QTStarter

B8 8OV0CORX LS00 9O

Mma =
| — ApxiBartop coobleHi it Test
E- @ fNlemo craHuna
- - —
-ji Easkel naHHbIx ApxvBarop l CooBueHna |
.ﬁf, BeszonacHocTe oneu: B
? TpaHcnopTsl U 25.05.2010 11:28:18
@i TpaHCnopTHEIE NPOTOKE Havano: 70.05.2010 17:54:01

He- |+ CBop manHeIx

: Pasmep paiinos apxweatopa (KB): 40.6934
-] ApxuBeI

B Moays: BpeMA apXMBMPoBaHMA (Mc)! 4.§53 —
Eb [ ApxusaTop Ha ¢
El- Apxusarop coob -~ KoHdurypauns
i~ NetRequsts ID: test
: Test
i StatErrors Wna: [TESt
El- ApxugaTop sHay onucaHue!
im

B 'ﬁ ApxuBatop Ha b

- Apxwe sHaveRH:
Bl @ Creunanshoie Aapec: |ARCHIVES/MESS/TEST/ ]

I!l MNMone30BaTeENbCKME MHT YPOBEHB cooBWweHnid: _E

L g Y¥rNpaeneHne Mogynamm

: =, %
8 Loop Katropnn coobuiernii: [ ]
§ Loop SSL Sanyckatk: ¥
-0 PLC

~HononHWTENEHEIE OnLWA

XML apxuBHEele daine: ||

MakcumaneHeld pasmep danna apxvea (kB): E
MakcuMmaneHoe KonMYecTEo hafnoe: E
Fasmep daina (aHei):

TarmayT ynakoekw fannos (MAH): E

MNepyon NpoEEpKW @pXMEDE (MWH]: _E

Mcnone3oBate WHG. dafinsl ANA yNaKoBaHHEIX apXMEos: | |

: | [IlI] [I‘Ipnﬁepmb AMPEKTOPMH ApXMEAaTOPA ceﬁqac] E

[*[roman| 4

Puc. 1. JlonornumenvHnole napamempsi HACMpOUKU NPOYecca apxusuposarust coodoweruti Mmooy FSArch

B umcio 3tux napameTpoB BXOZAT:
B uucno 3tux mapameTpoB BXOIAT:
+ Bribopa XML-dopmara apXuBHBIX (aiioB.
«  MakcuMaapHBINA pa3Mep OJHOTO (Qaiiyia apxuBa.
+  MakcumManbHOe KOJIMYECTBO apXUBHBIX (ailsioB.
+ Orpanndenne pazmepa (aiina apxuBa 1Mo BPEMEHH.
 TailimayT ynakoBku ¢ailioB apxuBa.
+ IlepuomuunocTs MpoBepkH (ailIoB apXMBaTOPOM Ha MpeIMEeT IOMCKAa HOBBIX AapXHWBOB U
yIaJIeHUE CTapbIX.
+ BkirodyeHue ucnosib3oBaHus HHGOPMALMOHHBIX (ailyIoB JUIs yIaKOBaHHbBIX (DaiiioB.
- Komanza HeMmenneHHOM NpPOBEPKH IUPEKTOPUM apxuBaTopa. MOKET HCIOJIB30BaThCA IIPU
pa3MelleHts B JUPEKTOPUH apXuBaTopa (hailioB apXUBOB U3 IPYTroil CTaHIMH.
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1.1. ®opmar ¢paii10B apxuBa cO00ICHUN

B Tabnuie HbKe MpUBeieH CUHTaKCcHC (haiina apxuBa, OCTpOeHHOTO Ha XML-s3bIKe:

Ter Onucanue ATpuOyTHI Coaepxur

Version — Bepcus (haitna apxuBa;
Begin — Bpems Hauana apxusa (hex — UTC B

KopheBoii anemeHT.

FSArch Eﬂlfggnﬁﬁl;ng: (ESI?;:;M{ cexynnax ot 01/01/1970); (m)
MI; ﬂilo HUH A Y \End — Bpemst okonvanus apxusa (hex — UTC B
AYIIO- cekynaax ot 01/01/1970).

tm — Bpems co3znanus coobmenus (hex — UTC B
cekynnax ot 01/01/1970);

tmu — MHUKPOCEKYH/]Ibl BpEMEHU COOOIICHHUS;

lv — ypoBeHb cO0O0IIIeHNS;

cat — KaTeropusi COOOICHHUS.

Texkct
COOOIIIEeHNSA

Ter oTneabHOro
COOOIIIEHUS.

ApPXUBHBIH (ailsl Ha OCHOBE MJIOCKOTO TEKCTa COCTOUT U3:
- 3arosioBka B popmare: [FSArch <vers> <charset> <beg tm> <end tm>]
I'ne:
+  <vers> — Bepcusl MOJlyJisl apXUBHUPOBAHMUS;
«  <charset> — xonupoBka daiina (0osraH0 UTFS);
« <beg tm>— UTC Bpems Hauana apxusa ¢ 31moxu 01.01.1970 B miecTHaaIIaTepUIHON
dopme;
« <end _tm>— UTC Bpems koHna ¢aiina apxusa ¢ snoxu 01.01.1970 B
HIecTHaIIaTepUIHON hopMme.

- 3ammcelt coobmenuit B popmate: [<tm> <lev> <cat> <mess>]
T'ne:

- <tm>— Bpems coobuieHus B Buge: <utc_sec:usec>, rage:
« utc_sec — UTC Bpems c snoxu 01.01.1970 B mectHaamaTepuaHoii popme;
+  Usec — MHKPOCEKYHJIBI BpEMEHH B JICCITHIHOU popme.

+ <lev> — ypoBeHb BaXXHOCTH COOOITICHUS;

+  <cat> — KaTeropusi COOOIICHUS;

. <mess> — TEKCT COOOIIECHUS.

TekcT coolIieHuss U KaTeropusi KOAUPYIOTCS € HENbI0 UCKITIOYEHUS CUMBOJIOB pa3/ielnuTeeil (CUMBOI
mpo0Oena).
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1.2. llpumep ¢aiijia apxusBa coo0LICHUA

IIpumep coaep:;kumMoro apxuBHoro (aiiia B popmare sisbika XML:

<?xml version='1.0' encoding='UTF-8' ?>

<FSArch Version="1.3.0" Begin="4a27dfbc" End="4a28c990">

<m tm="4a28c982" tmu="905587" lv="4"

cat="/DemoStation/sub_DAQ/mod DiamondBoards/">Omm6kxa dscInit.</m>

<m tm="4a28c990" tmu="595549" lv="4"
cat="/DemoStation/sub_Transport/mod Sockets/out HDDTemp/">Oumbka MNONKJIIOYUEHMSI K
Internet cokery: Onepaumsi BHNOJIHAETCS B HaHHBI MoMeHT!</m>

</FSArch>

IIpumep coaep:;kuMOro apxuBHOro (aiiia B popmare nI10CKOro TeKcra:

FSArch 1.2.0 UTF-8 4a27dfbb 4a28c991

4a28c98f:432619 1 /DemoStation/ Banyck!

4a28c98£:432858 1 /DemoStation/sub Transport/ Iyck%20moncucTeMs.

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

4a28c98£:457360 1 /DemoStation/sub DAQ/mod ModBus/cntr testTCP/ BximoueHMe
$20koHTPOIIIIEPA !

4a28c98£:460691 1 /DemoStation/sub DAQ/mod ModBus/cntr testRTU/ BkioueHue
%20koHTPOIIIEPA !

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

4a28c98£f:680767 1 /DemoStation/sub DAQ/mod BlockCalc/cntr KM102cntr/ BximoueHMe
%20koHTPOIIIEPA !

4a28c98£:705683 1 /DemoStation/sub DAQ/mod BlockCalc/cntr Anastlto2node cntr/
BrxoueHMre 32 0koHTPOJIIEepa !

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

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

4a28c990:81670 1 /DemoStation/sub DAQ/mod BlockCalc/cntr KM201/ BxjoueHue
$20koHTPOIIIEPA !

4a28c990:206208 1 /DemoStation/sub DAQ/mod BlockCalc/cntr KM202/ BxiioueHMe
$20xoHTpOIIIEPA !

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

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

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

4a28c990:595549 4 /DemoStation/sub Transport/mod Sockets/out HDDTemp/ Ommbxa
$20nonkioueHra%20k%$20Internet%$20cokeTy: $200nepaunsa$20BumnonugeTcsa$208%2 0 0aHHEM
%20momeHT !

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

4a28c990:621487 1 /DemoStation/sub DAQ/mod LogicLev/cntr experiment/ BxioueHMe
$20xoHTPOMIIEPA !

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

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

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

4a28c990:786925 1 /DemoStation/sub Archive/ Nyck$%20nomcuCTeME.

4a28c990:955967 1 /DemoStation/sub DAQ/mod BlockCalc/cntr Anastlto2node/ 3Bamnyck
%20xoHTPOIIIEPA !
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2. ApxuBaTop 3HAYEeHUH

ApxuBbl 3HaueHUH (QopMUpPYIOTCS apXUBaTOpaMu 3HAUCHWH WHAWBUAYAJIBHO UL  KaXJIOTO
3apEeruCcTPUPOBAHHOIO apXKBa. APXUBATOPOB MOXKET ObITh MHOKECTBO C MHJIMBUyaIbHBIMU HACTPOIIKaMH,
MO3BOJISIIOIIMME Pa3fAeIUTh apXUBBI IO PA3IMYHBIM [TapaMeTpaM, HalpuMep, 0 TOYHOCTHU U IIIyOuHe.

ApXUB 3HaYCHUH SBISETCS HE3aBUCUMBIM KOMIIOHEHTOM, KOTOPBIN BKItoYaeT Oydep, oOpadaTbiBaeMbIii
apxuBaropamMu. OCHOBHBIM ITapaMeTPOM apXMBa 3HAUEHUS SIBJICTCS UCTOYHMK JJaHHBIX. B posin ucTouHnka
JAHHBIX MOTYT BBICTYIIATh aTpHOyTHI MapaMeTpoB noacucTeMbl «CO0Op JaHHBIX», a TAKKE APYrvUe BHELITHHUE
UCTOYHUKM JaHHBIX (MaCCUBHBIM pexum). JlpyruMu HCTOYHUKAMU JAHHBIX MOTYT OBITh: CETEBbIE
apxuBatopsl ynanéHHeix OpenSCADA cucreM, cpena nporpammupoBanust cucremsl OpenSCADA u ap.
He meHee BakHBIMHM TapamMeTpaMd apXuBa sIBIISIOTCS mapamerpel ero Oydepa. Ot mapamerpoB Oydepa
3aBUCUT BO3MOXKHOCTb Pa0bOThI apXuUBAaTOpOB. Tak, MEpHOIMYHOCTh 3HaUeHUN B Oydepe AoKHaA ObITh HE
OoJIbIIIe IEPUOIUIHOCTH CAaMOTO OBICTPOTO apXHUBaTOpa, a pazMep Oydepa He MEeHee IBOMHOTO pa3mepa A
CaMoro MeJUIEHHOTO apXuBaTopa. B mpoTuBHOM cilyyae BO3MOXKHBI TOTEPH JaHHBIX !

OOm1as cxeMa apXMBUPOBAHUS 3HAUEHHUH HATJISIHO M300paskeHa Ha puc. 2.

[TapameTp (norud., pusnd.)

[ATpMﬁer 1 J [PJ;JHG‘,’T ZJ
A ) 4

BHeLwHUN
NCTOYHUK

ApxuB ApxuB ) Apxne .
E!I'rq] Ep {{an.‘]}}} E'!l'rq]ep {{an.E}} Eyqj Ep BH. MeT »
- L A ) o
i Ty
P 1
L usamop (nepuod fi00mg, anybuHa 14ic) Daiinog. cucm

Pu3.apx. Pua.apx. _
r

o

i
L mxusgmop (nepuod;ic, anybuHa Tmec)) maumucm
p
= T *evan
Apxusamop (nepuod TMuUH., anybura 120d) S eeecat SR /

Puc.2. Obwas cxema npoyecca apxusuposarnus 3nadenuit mooys FSArch.

daiiiel apXMBOB HMMEHYIOTCSI apXMBAaTOPAMH, HWCXOJS W3 [aThl INEPBOrO 3HAYCHUS B apXHBE H
uneHTudukaropa apxusa. Hanpumep, rakum o6pazom: <Memlnfo use 2006-06—17 17:32:56.val>.

@Daiinbpl apXMBOB MOTYT OIPaHUYMBATHCSA MO BpeMeHHU. [locne mpeBhillieHUsT JTMMUTA CO3JaETCSI HOBBIM
daitn. MakcumanbHOe KOMMYECTBO (halIOB B JUPEKTOPHM apXUBAaTOpa TAKKE MOXKET OTrPaHUYMBATHCS.
[Tocrne peBEITIIeHNs TUMHUTA HA KOJIMYECTBO (DaliIoB cTapbie (aiiibl HAUHYT yAaIsSThCs!

C nesnbro 5KOHOMHUM JMCKOBOIO IMPOCTPAHCTBA APXUBATOPBI MOAJICPKUBAIOT YIIAKOBKY B JOIOJIHEHUU K
MOCJIEIOBATEIbHOM YIMAaKOBKE CTapbIX apXMBOB YIMAKOBIIMKOM gzip. YTaKOBKa IMPOU3BOIUTCS IOCIE
MPOJOKUTEIHLHOIO HEUCIONb30BaHus apxuBa. Jlyig obecreyeHrss BO3MOXHOCTH OBICTPOTO MOJKIIOUEHUS
OOJIBIIMX apXUBOB K APYrod CUCTEME MOXKHO BKJIIOUUThH HCIIOJIb30BaHUE MH()OPMALMOHHBIX (ailyloB ais
yIaKoBaHHBIX (HaiIoB, YTO MPEAOTBPATUT NPEIBAPUTEIbHYIO DPACIAKOBKY BceX (QaillioB Ha Jpyroi
cucTeMe.

Mopnynem INpenoCTaBISIOTCS JIONOJHUTEIBHBIE I1apaMeTpbl HACTPOMKM Ipolecca apXUBUPOBAHMS
(puc.3).
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A 0 OpenSCADA QTCfg: Jemo cTaHuWA

®aiin  PegaktTMposaHue Bug  MNoMmowe QTStarter
883000 LLIB00 29

W -
| A ApxvBaTop 3HaYeHWA: 1s
L:J‘ Aemo cTaHuns

g Easbel gaHHeIx ApXHMEATOP ApXHBEI

BEesonacHocTe
3 TpaHcnopTel
‘@ TpaHcnopTHBIE NPOTOKE BrinonuAeTcA: (W)
J CBop AaHHEIX Bpema apxuBUpoBaHua (Mc): g
E|-"!___J ApxvEEl
E- Mogyns: Bl apxueatopa: [“'." |v]
. Bl ApxusaTop Ha ¢
¢ Bl Apxwsarop coof

— ICOCTOAHWE

| [

MonHeld pasmep apxvecs (MB): 14,3467

Eh Apxusatop sHay ~KoHdurypauna
e 1m IDi 1s
MMA: [ls

- Onucanune:
[ Apxms sHaveRRR;

E"] a CneumnaneHels CEeKYHOHBIA apXHE.
2 !] Monb30BaTENBCKWE WHT
- ¥ YnpasneHWe MoOLyNAMKA

MepogMYHOCTE IHAYEHWA (cek):
. [ ]
Mepron apXMBEMPpOBaHWA [CeK): =]

Aapec: | ARCHIVES/VAL/1s

ZanycKatb! IEI

— A ononHUTENEHEBIE ONLKMK

Paamep daina (Hacos):

MakcuManeHoe konu4ecTeo dainos: 100 E

OKpYyrAEHWE YMCNOBbBIN 3HAYEHWA [Ya):
TaimayT ynakosrKK dainos (MuH): E
Mepron NpoOBEPKH @pXMBOE [(MMH]): _E

WMenone3osaTe WHG, daiinel ANA ynakoBaHHex apxvece: (v

P |> ll‘lpaﬂepmb OWMPEKTOPWH apXMEAaTOpA ceﬁqacl

1]

|E| raman

Puc.3. Jlononnumenvhvie napamempst HACMpOUKY NPOYecca apxusuposanus sHaveHut mooyusa FSArch.
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2.1. ®opmMmar ¢aiijioB apxuBa 3HAYCHUI

Jis peanu3anuy apXuBUPOBAaHUS Ha (AMIIOBYIO CUCTEMY MPEIBSIBISLINCEH CIEAYIONINE TPeOOBaHUS:
+  OBICTpBIH (IPOCTOM) TOCTYI Ha JO0OABJICHNE B apXHUB U YTCHHUE U3 apXHUBa;
+ BO3MOXXHOCTb M3MEHEHHs 3HAUE€HUI B CYHIECTBYIOIIEM apXuBe (C LIEIbIO 3alOJHEHHUS IbIp B
TyOTUPOBAHHBIX CUCTEMAX );
+  IUKJIAYHOCTbH (OrpaHUuEHHUE pa3Mmepa);
+ BO3MOXHOCTBb CXKaTHsS METOJIOM YIIaKOBKH TIOCJIEJOBATEIILHOCTH OJMHAKOBBIX 3HAYCHHH,
COXPaHSIOIIAM BO3MOXHOCTh OBICTPOTO JOCTYyTA (TTOCIIeI0BaTEIbHAS YITAKOBKA);
+  BO3MOXXHOCTH YIIAKOBKH YCTapEBIIMX JIAHHBIX CTAaHIAPTHBIMU apxXuBaTtopamu (gzip, bzip2 ...) ¢
BO3MOYKHOCTBIO PACIIaKOBKH ITPH 0OpAICHHH.

B cooTBeTcTBUM C BBIIEH3IIOKEHHBIMH TPEOOBAaHUAMU OPTaHW30BAaHO APXUBUPOBAHHE METOIOM
MHOKECTBEHHOCTH (HaljIoB (11 KaKIOTO HCTOYHHWKA). [[MKIMYHOCTH apXwBa pealn3yeTcs Ha YpOBHE
daiinos, T.e. cozmaeTcs HOBBIN (haiii, a camblii cTapblil ynansercs. s ObICTPOro C:KaTusi UCIONb3YEeTCs
METOJ TPUTATUBAHUS K TOCIEAHEMY OJMHAKOBOMY 3HaueHHo. s »Tux ueneit B daiine apxuBa
npexycMaTpuBaeTcsl OMTOBas TaOJiMla YIAKOBKUM pa3MEpoOM OAMH B OJUH C KOJIMYECTBOM XPaHUMBIX
naHHbIX. T.e. KaXIplii OMT COOTBETCTBYET OJHOMY 3HAUCHHMIO B apXHBe. 3HAUCHHWE OWUTA YKa3bIBAaeT Ha
Halnuyue 3HayeHus. [ MoToka OJMHAKOBBIX 3HAYEHWM OWUTHI OOHYJeHBl. B ciydae ¢ apXuBOM CTpOK
Tabauua sBiseTcsl He OUTOBOM a GalTOBOM M CONEPXKUT JIMHY COOTBETCTBYIOLIETO 3HaueHus. B ciaydae
MOCTYIUIEHHUSI TOTOKA OJIMHAKOBBIX 3HAYEHHM, JUIMHA OYAET HyJIEBOM U YUTaThCs Oy/IeT NEPBOE OJIMHAKOBOE
3HaueHue. [lockonpky Tabmmia OalToBas, TO apXWB CMOXKET XPAaHHWTh CTPOKH JJIMHOW He Oonee 255
CUMBOJIOB. TakuM 00pa3oM, METOAMKM XpaHEHUS MOXHO pa3JelIuTb Ha METOJUKY JaHHBIX
(UKCUPOBAHHOTO U HePUKCHpOBaHHOTO pazmepa. Ob0mas cTpykTypa (aiia apxuBa npuBeeHa Ha puc.4.

- -

Cmpyvemypa gaiina apxusa

Saronoeok §aiina (806afT)

Tabmala yIarBEH

Pasme) TABIEIET 1T MAHHEDL
Fix = MasawBH bool){ Mamau®e2)
noFix = Nanauw*Pasmep3nau

MaccHE mocIe0BEaTENIRHD
VIIdEOEaHHELE I aHHBIX

Puc. 4. Obwasa cmpykmypa gpaiina apxuea 3uaueHuil.

[Tpu co3manuu HOBOTO (paiina apxuBa OPMUPYETCS: 3aroJIOBOK (CTPYKTypa 3aroyioBka B Tadsmie 1),
HyJeBas OWTOBas TaOiWIla YIMaKOBKM apXWBa M TIEPBOE HEIOCTOBEPHOE 3HAYCHHME. TakuMm o0pazoMm,
MOJYYHUTCS ApXHUB, HHUIMATU3UPOBAHHBIA HEJOCTOBEPHBIMU 3HAUCHUSAMU. B nanbHeiieM HOBble 3HAUSHUS
OyAyT BCTaBIATHCS B 00JACTh 3HAYEHHH C KOPPEKTUPOBKOM HMHAEKCHOW TaOJMLbl yNmakoBkH. M3 sToro
ClelyeT, YTO TMACCHBHBIC apXWBBI OYAYyT BBIPOXKIAThCS B (Dalijibl pa3MepoM B 3arojioBOK M OHUTOBYIO
TabuILy.
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Ta6auna 1. CtpykTypa 3aronoBka (aiisia apxuBa

IHone Onucanue Pasmep daiit
(0omT)
f tp |Cucremuoe ums apxuBa («OpenSCADA Val Arch.») 20
archive |MImst apxuBa, KOTOPOMY MTPHHAIICKUT (haii. 20
beg Bpems Hauana apXMBHBIX JaHHBIX (MKC) 8
end Bpems koHIIa apXUBHBIX TAHHBIX (MKC) 8
period |IlepuoanuHocTh apxuBa (MKC) 8
vtp Tun 3nauenus B apxuse (Jloruueckuit, Llensiii, BemectBennsrit, CTpoka) 3)
hgrid |IIpu3Hak ucmonp30BaHus KECTKOU CETKH B Oydepe apxuBa (1)
hres  |[Ipu3Hak uCHONB30BaHUS BPEMEHH BBICOKOTO pa3peuieHus (MKc) B Oydepe apxusa |(1)
reserve |Peseps 14
term  |CuUMBOJ OKOHYaHUS 3aroioBka apxusa (0x55) 1

PaspsicHeHne mMexaHM3Ma MOCIENOBATEIbHONW YIIAKOBKM NMPUBEIECHO Ha pucC. 5. Kak MOXXHO BUAETH U3
pUCYHKa TNpU3HAK YMAKOBKU COJEPXKHUT UIMHY (HEe (DUKCHpOBAaHHBIC THIIBI) WJIM HPU3HAK YNAKOBKU
(puxcupoBaHHBIE THIIBI) OTAEIBHO B3ATOTO 3HAYECHHUS. DTO 3HAYUT, YTO JUIS TOJNYYCHHUS CMEILCHHS
HYKHOTO 3HAQ4€HUs HEOOXOIUMO CJOXHTh [UIMHBl BCEX MPEIbIIYHIMX JEHCTBUTEIbHBIX 3HAUYCHHM.
BrinonHenue naHHOW onepanuu KaXAbld pa3 U Ul KaXIOr0 3HAYCHUS SBISECTCA KpalHE HAKIaJIHOU
onepanueil. [loaromy ObUT BHEAPEH MEXaHU3M KEIIMPOBAHUS CMEIICHUN 3Ha4eHU. MeXaHu3M Keuupyet
CMEILICHN 3HAYE€HUH Yepe3 NMPENONPENEIEHHOE X KOJIUYECTBO, a TAK)KE KEIIUPYET CMEIIECHUE MTOCIEIHETO
3HAYEHUS K KOTOPOMY IPOU3BOAMIICS AOCTYI (OTAEIBHO HA YTEHHUE U 3aIINCh).

- -

Vnaxoexa sHaueHurl Vnaxoexa sHaueHlrl
@HI\EH_IJDSGHHDSG MG Hé‘li"IJ'REH_POSCJHHOSG MnRa
Bpewma | BHT ymak | 3Hau. Maccnz Bpewma | BaliT ymax, 3Hau Maccnz
O aHHBIX O aHHBIX
10010 1 ) 9 10010 1 0 0
10020 | 1 14 14 10020 0 0 1:5top
10030 0 14 / 45 10030 ] 1:Stop % 2:Frrorl
10040 1 45 51 10040 0 1:5top / 0
10050 1 51 <FE= 10050 8 2:Frror] <EVAL>
100460 0 51 100460 1 0
10070 0 51 10070 0 0
10080 1 <F> 10080 ] <EVAL>
10090 0 <F> 10090 0 <EVAL>
10100 0 <F> 10100 0 <EVAL>

Puc. 5. Mexanusm nocredosamenvHou ynaKkoexku 3Ha4eHu.

W3MeHeHus 3HAYeHMI BHYTpPHU CYIIECTBYIOLIETO apxuBa TaKkKe MHpeaycMOTpeHo. OJHaKo, yYUThIBAs
HEOOXOJIMMOCTh BBINOJIHEHHS CIBUTAa XBOCTA apXHBa, PEKOMEHJYETCsl BBINOJHATH 3Ty ONEpalMio Kak
MOYKHO peXe U KaK MOKHO OOJIBITMMH OJIOKaMH.
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3. 3¢ peKTUBHOCTD

[Ipy mpoeKTUpPOBaHMM W peanu3alli JAHHOTO MOMYJSA OBLIM 3alI0KeHbl MEXaHW3MBI TOBBIIICHUS
3¢ pexTUBHOCTH TIpoliecca apXUBUPOBAHUS.

[TepBbIM MEXaHHU3MOM SIBIISIETCS MEXAaHU3M OJOYHOIO(TOKaAPOBOr0 WIJIM TPAH3aKTUBHOTO) MOMEIIECHUS
JTAHHBIX B (hailyibl apXWBOB 3HaYeHHWH. Takoi MeXaHHW3M IMO3BOJSET JOCTUYh MAKCUMAaJIbHONH CKOPOCTH
apXMBHPOBAHUSA, a CIEI0BATEIbHO U MO3BOJIAET OJHOBPEMEHHO apXUBUPOBATh OOJIbIIE OTOKOB JaHHBIX.
OnbIT MpakTUYECKOTO MpUMeHeHue mokasai, yTo cuctema K8-3000 ¢ oObrunbiM IDE xkecTkuM auckom
criocoOHa apxuBupoBaTh 10 300000 MOTOKOB TaHHBIX C MIEPUOAMYHOCTHIO 1 cekyHaa mim, cuctema K5—400
¢ IDE nuckom (2.5 mroiima) crmocobHa apxuBupoBaTh A0 100 mapameTrpoB ¢ HEpUOJUYHOCTHIO 1
MUJUTUCEKYH/1a.

BTopbsiM MexaHU3MOM SIBJIETCS YIIAaKOBKA KaK TEKYIIUX 3HAUYEHUH, TaKk U ycTapeBIIUX (ailyioB apXUBOB
JUIsl ONTUMHU3ALMKM HCIOJIB3YEMOIO JMCKOBOI'O IPOCTPAaHCTBA. Peann3oBaHO JBa MEXaHU3Ma YIAKOBKH:
MEXaHU3M IOCJIEI0BATEIbHOM YIIAKOBKH (apXUBBI 3HAUYCHHI) U MEXAHU3M JI0)KaTUsl apXUBOB CTaHIAPTHBIM
YMaKoOBUIMKOM (gzip). [laHHBIM MOAXOJ MO3BOJMII JOCTHUYb BBICOKOH MPOM3BOJIUTEIHLHOCTH B Ipolecce
apXMBHUPOBAHUSA TEKYIIUX AAHHBIX C A3P(EKTUBHBIM MEXaHU3MOM IOCJIEI0BATEILHOTO CKATHsL. A JJO)KaTHe
CTaHJAPTHBIM YMAKOBIIMKOM YCTapeBIIUX apXHMBOB 3aBEpIlAET OOIIYI0 KAPTHHY KOMIIAKTHOTO XPaHEHUS
OonbIIMX MaccuBOB JaHHBIX. CTaTHUCTMKA NPAaKTUYECKOTO NPUMEHEHUS B YCIOBUSAX PEaJbHOTO
3allyMJIGHHOI'O CHUTHaJa(Xy[ulas CUTyallus) IIOKas3aja, 4YTO CTElEeHb I10CJIeA0BaTeIbHON YIaKOBKU
cocraBuina 10%, a creneHb NOIHON yrakoBKHU cocTaBuia 71%.
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Moayabs noacucreMsl “ApxuBbl” <DBArch>

Mooyn:  |DBArch
HUnma: Apxusatop Ha B[

Tun: ApxuB

Hcmouynuk: |arh_ DBArch.so
Bepcus: 0.9.5
Aemop: Poman CaBoueHko

Monyns apxuBa. [IpegoctaBisier GyHKIIUN apXUBUPOBAHMSI COOOIICHUA 1 3HAYCHHI
Ha B/I.

Jluyensus: |GPL

Onucanue:

Monynp npenHa3zHaueH A apXUBHPOBaHUS cooOuieHnit u 3HaueHuil cuctembl OpenSCADA Ha onHy
u3 0a3 maHHbIX, nojaepxkuBaeMbix OpenSCADA.

Jlrobas SCADA cuctema MNpeaoCcTaBisieT BO3MOXXHOCTh apXUBUPOBaHUS COOpDAHHBIX JIaHHBIX, T.C.
(dbopMHUpPOBaHUE UCTOPUU U3MEHEHUS (IMHAMHUKHN) MPOIECCOB. APXUBBI YCJIOBHO MOXHO Pa3/IeIUTh Ha J[Ba
TUTIA: APXUBBI COOOIICHUN U apXUBBI 3HAUCHUH.

OCOOEHHOCTBIO apXHMBOB COOOIICHHI SBIAETCS TO, YTO ApXMBHUPYIOTCS, TaK HA3bIBA€MbIE, COOBITHS.
XapakTepHbIM NPU3HAKOM COOBITHS SIBISETCS €ro BpeMsl BO3HHKHOBEHHS. APXWBBI COOOIICHHN OOBIYHO
UCTIONB3YIOTCSL JJISi apXMBHPOBAHUS COOOLICHWH B CHUCTEME, T.. BEJEHHE JIOTOB M IPOTOKOJIOB. B
3aBHCHUMOCTH OT HCTOYHHMKA COOOIIEHHS MOTYT KilacCU(PUUUPOBAThCS MO PA3JIUYHBIM KPUTEPHSIM.
Hampumep, 3T0 MOTyT OBITH MPOTOKOJBI aBAPHUHBIX CHTYallMi, MPOTOKOJBI JIEHCTBHH ONEpaTOpPOB,
IIPOTOKOJIBI COOEB CBSI3U U JIP.

OCOOCHHOCTBIO apXWBOB 3HAYEHUW SBIACTCSA WX TEPUOJUYHOCTh, OMpeenseMas MTPOMEKYTKOM
BpeMeHI/I MC)KI[y ,Z[ByMSI CMCXKHBIMU 3HAYCHUSIMMUN. ApXI/IBBI 3H21‘-ICHPII>1 HpI/IMCHHIOTCSI JJIs apXI/IBI/IPOBaHI/ISI
VCTOPUH HENPEPBIBHBIX IporeccoB. [I0ckoIbKy mpolecc HENpephIBHBIN, TO U apXUBUPOBATH €0 MOYKHO
TOJIBKO ITyTEM BBEJCHMS MOHATUS KBAHTOBAHUS BPEMEHU OINPOCA, MOCKOJIbKY MHAYE MbI IOJIYyYaeM apXUBbI
OECKOHEYHBIX pa3MepOB BBHJY HENPEPHIBHOCTU caMOW HpUpoJbl mpolecca. Kpome 3toro, npakTuuecku
MBI MOXXEM TOJIy4aTh 3HAUYEHHUS C MEPHOJIOM OTPaHUYEHHBIM CaMHUMHM MCTOYHWKAMH JaHHBIX. Hampuwmep,
JOBOJIBHO KAQYCCTBCHHBIC NCTOYHUKHU HAHHBIX B HpOMbILHJICHHOCTI/I pGIIKO IIO3BOJIAOT HOHY‘IaTb JAHHBIC C
gactotor Oonee 1klm. UM 310 6€3 yu€ra camMux JaTYMKOB, MMEIONIUX €M MEHee KadyeCTBEHHBIE
XapaKTePUCTUKHU.

Hns Benenuss apxuBoB B cucreMe OpenSCADA mnpenycmoTpena mnoacucremMa «ApxuBbl». [lanHas
HOJICHCTEMa, B COOTBETCTBUU C TUIAMU apXUBOB, COCTOUT M3 JIBYX YacCTEH: apXuUB COOOIICHUN M apXUBBI
3HaueHuil. [loxcucrema B 11€710M SIBISI€TCS MOAYJIBHOM, YTO MO3BOJISIET CO3/4aBaTh apXUBbl OCHOBAHHBIE Ha
pasinyHOM npupose M crnocobax XpaHeHUs JaHHbIX. JIaHHBIH MOAYJb MpPENOCTaBISIET MEXaHU3M
apxuBHpoBaHus Ha bJ] xak a1 moToka cooOIeHNH, TaK U 7S TOTOKA 3HAUYCHUH.
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1. ApxuBaTop coo0IeHuH

ApxuBbl CcOOOIIEHUN (OPMUPYIOTCS apXuUBaTOpaMu. ApPXUBATOPOB MOXKET OBITh MHOXKECTBO C
WHIMBUIYAIGHBIMH HACTPOHKAMH, TIO3BOJISIONIUMH Pa3JeiiATh apXUBUPOBAHHWE PA3IMYHBIX KJIACCOB
COOOLLIECHUH.

ApxuBaTOp COOOLICHWH 3TOTO MOIYJsl XpaHUT AaHHble B Tabmune bJ/l, koTopas MMeHyeTcs TakuM
obpazom: DBAMsg {ArchID}. I'ne:
«  ArchID — unentudukatop apxuBaTopa COOOIICHU.

Pa3Mep Ta6.]'II/IIIBI apxuBa MOXCET OI'paHUYHUBATHECA MO BPEMCHH. ITocre MMPEBBINICHUA JIMMHUTA CTAapbIC
3allUCh HAYHYT y,HaJ'I}ITBCSI!

MojyneM npenocTaBisIOTCS TOMOJIHUTEIbHBIE MapaMeTpbl HACTPOWKM Ipollecca apXWBUPOBaHMS. Y
JTAHHOT'O MOJYJIsl TAKMX IapaMeTPOB BCEro OMH, M OH ONpeAeiseT pa3Mep apXyuBa 10 BPEeMEHH.

Tabmuna B/ apxuBaropa cooOuieHnii umeer cienyoiym crpykrypy: {ITM, TMU, CATEG, MESS,
LEV}. I'ne:
« ™ — UTC Bpems coobmenus, cekyHasl oT smoxu (01.01.1970). B B/, comepxamux
CHEIUATN3UPOBAHHBIN TUI JUIsI XPaHEHWS JaTbl W BPEMEHU, MOXKET HCIIOJIB30BATHCA ATOT
CHEIMaTU3UPOBAHHBIN THIL.
«  TMU — MHKpPOCEKYH/Ibl BPEMEHH.
« CATEG — kareropusi COOOIICHHS.
« MESS — Tekct cooOmieHusl.
« LEV — ypoBeHb COOOIIEHHSI.
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2. ApxuBaTop 3HAYEeHUH

ApxuBbl 3HaueHUH (QopMUpPYIOTCS apXUBaTOpaMu 3HAUCHWH WHAWBUAYAJIBHO UL  KaXJIOTO
3apEeruCcTPUPOBAHHOIO apXKBa. APXUBATOPOB MOXKET ObITh MHOKECTBO C MHJIMBUyaIbHBIMU HACTPOIIKaMH,
MO3BOJISIIOIIMMU Pa3AeIUTh apXUBBI IO PA3IUYHBIM [TapaMeTpaM, HalpuMep 0 TOYHOCTH U TITyOuHe.

ApXUB 3HaYCHUH SBISETCS HE3aBUCUMBIM KOMIIOHEHTOM, KOTOPBIN BKItoYaeT Oydep, oOpadaTbiBaeMbIii
apxuBaropamMu. OCHOBHBIM ITapaMeTPOM apXMBa 3HAUEHUS SIBJICTCS UCTOYHMK JJaHHBIX. B posin ucTouHnka
JAHHBIX MOTYT BBICTYHaTh arpuOyThl mapameTrpoB cucteMbl OpenSCADA, a Taxke Jpyrue BHELIHHE
UCTOYHUKM JaHHBIX (MaCCUBHBIM pexum). JlpyruMu HCTOYHUKAMU JAHHBIX MOTYT OBITh: CETEBbIE
apxuBatopsl ynanéHHeix OpenSCADA cucreM, cpena nporpammupoBanust cucremsl OpenSCADA u ap.
He meHee BakHBIMHM TapamMeTpaMd apXuBa sIBIISIOTCS mapamerpel ero Oydepa. Ot mapamerpoB Oydepa
3aBUCUT BO3MOXKHOCTb Pa0bOThI apXuUBAaTOpOB. Tak, MEpHOIMYHOCTh 3HaUeHUN B Oydepe AoKHaA ObITh HE
OoJIbIIIe IEPUOIUIHOCTH CAaMOTO OBICTPOTO apXHUBaTOpa, a pazMep Oydepa He MEeHee IBOMHOTO pa3mepa A
CaMoro MeJUIEHHOTO apXuBaTopa. B mpoTuBHOM cilyyae BO3MOXKHBI TOTEPH JaHHBIX !

OOm1as cxeMa apXMBUPOBAHUS 3HAUEHHUH HATJISIHO H300paskeHa Ha puc. 1.

r
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Puc.1. Obwas cxema npoyecca apxueuposanus 3nadenuit mooysi FSArch.

ApXuBaTOp 3HAUYEHUH ATOrO MOy XpaHUT AaHHble B Tabmuue BJ[, KoTopas uMeHyeTcsi TakuMm
obpazom: DBAVI1 {ArchID} {ArchivelD}. I'ne:
«  ArchID — VneHTuduKaTop apxuBaTopa 3HaueHU.
«  ArchivelD — Unentudukatop apxuBa 3HAYCHUI.

Pazmep Tabnuiubl apXxuBa MOXET OTPaHUYMBATHCS MO BpeMeHH. Ilocie mpeBbIlIeHUs JTUMHUTA CTapble
3alMUCy HAYHYT yAQIAThCs!

MonyneM npeaocTaBisSIOTCS TOMOJIHUTEIbHbIE MapaMeTpbl HACTPOWKH Mpollecca apXWBUPOBAHHS. Y
JTAHHOTO MOJYJSl TAKUX MapaMETPOB BCETO OJIMH, U OH OINPEACIISAET pa3Mep apXHuBa MO0 BPEMEHH.

Ta6muma b/l apxuBaTopa 3HaUeHHI UMeeT cieayronyto cTpykrypy: {TM, TMU, VAL}. ['ne:
« T — UTC Bpemst 3Hadenus, cexkyHasl oT smoxu (01.01.1970). B BJl, coxepxamux
CHEIUATN3UPOBAHHBIN TUIM JUIsI XpaHEHWS JaTbl U BPEMEHU, MOXKET HCIOJIb30BAThCA ATOT
CIICIIMAIM3UPOBAHHBIN THII.
« TMU — Bpewms 3HaueHUsl, MUKPOCEKYH/IBI.
+ VAL — 3Hauenue, TUI 3HAYEHUS ONPENEISET TUI JAHHOU KOJIOHKH.
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3. UudpopmanmnonHas TadJuna apXuBHbIX TA0JIMII

Jlnst XxpaHeHWsT Hayala, KOHIIA WU WHOW HMH(OpMamMM apXWBOB B apXWMBHBIX TaOIHIAX CO3MaETCS
nHpopmarmoHHass Tabiauia ¢ uMeHeM gaHHoro Mmoxyis: «DBArch". JlanHas TaGnuia UMeeT CTPYKTYpY:
{TBL BEGIN, END, PRM1, PRM2, PRM3}. I'ze:

TBL — VIms Tabauibl apXuBa.

BEGIN — Hauano n1aHHbIX B apXHBE.
END — KoHel JaHHBIX B apXUBE.

PRM1 — JlonionHUTENbHBIN TapameTp 1.
PRM?2 — ]JlononHUTENBHBINA apameTp 2.
PRM3 — JlononHUTENBHBIN mapaMeTp 3.
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Moayas noacucremsl “bJ/1” <DBF>

Mooyn:  |DBF

Hwma: b/ DBF

Tun: b

Hcmoynuk: |bd_DBF.so
Bepcusa: 2.0.2

Aemop: Poman CaBoueHko

Onucanue: Mopnyns BJ1. IlpenocraBnser nognepxky *.dbf daitnos, Bepcun 3.0.
Jluyensus: |GPL

Monynes npenHasHaveH s npenoctaBieHue B cucreMy OpenSCADA mognepxku ¢aitioB b/l Tuma
*.dbf. Mogynb ocHoBaH Ha Oubanotexe aist padbotsl ¢ dbf daitmamu I10 “Complex2” ¢pupmsr HUIT “JILA”.
Motynb 03BOJISIET BBIMOIHATH IEHCTBUS Ha/l Oa3aMU JaHHBIX, TAOIHIIAMU U COJIEPKUMBIM TaOJIHII.

1. Onepanuu Hag b/1

[TonnepxxuBaroTcs omnepanuu OTKPBITUS U 3aKkpbITUs B/l ¢ BO3MOXKHOCTBIO co3maHuss HOBOM B/l mpu
OTKPBITUM W YOAIECHUS CYHIECTBYIOIIEH 0Opu 3akpbiThd. B Tepmuuax mnoacucremsl «bJl» cucremsl
OpenSCADA otkpeiTueM BJ] siBiisieTcst €€ peructpanus s Mocaeyoero uCroiab30BaHus B CUCTEME.

ITon BJ] B cimyuae c¢ dbf - ¢aitnamu monpasymeBaercss aumpekropusi, coxaepxkamas dbf - ¢aiinsl
CrnenoBaTenbHO, Oomepanuu co3fgaHus U ynaineHus b/l — co3mgaroT u ynanstoT TUpEeKTOpUH, TN TaOIUIIbI
(dbf - ¢aitnbr) xpansTes. B ponu agpeca B/l BeicTynaeT nonnoe ums aupektopuu ¢ dbf - daitnamu. loctyn
k bJl onpenensiercs CHCTEMHBIMU TIpaBaMH JJOCTYTIA K TUPEKTOPHH.

Monyns noaaepKUBaeT KOJUPOBAHUE JTaHHBIX B HYXHYI0 KoaupoBKy. C 31o0ii nensto ans b/l B nenom
MOJKHO yKa3aThb pabodyro KOAHMPOBKY. B mporecce paboThl OyAeT BBIMOJHATHCS KOIWPOBAHUE JTAHHBIX
0a3bl 1aHHBIX U3 KoaupoBKkU B/ B cuctemuyto konupoBky OpenSCADA u o6paTtHo.

2. Onepanuu Haja TadauIen

[TognepxuBarOTCsl Omepaldd OTKPBITUS M 3aKPBITHS TAOMUIBI C BO3MOXXHOCTBIO CO3/IaHMSI HOBOWU
TaOJUIBI IPU OTKPBITUU U YAAJIEHUS CYHIECTBYIONIEH MTPU 3aKPHITHH.

CoOctBenno dbf - ¢aiin u sBusercs tabmuneir. Co3manue W ynaleHus TaOIUIBl MOApPa3yMeBaeT
co3nanue u ynanenue dbf - ¢aiina. Ums tabmuiel npeactasisieT co6oit ums dbf - daiina B qupextopun b/I.
[TpaBa noctyna k Tabnuile onpeaessoTes nmpasamu aoctyna k dbf - ¢aitny.

3. Onepauuu HaJx COAEPKUMBIM Ta0IMIbI

+ CKaHUPOBAHHE 3aIMUCEN TAOJIUIIBL;

*  3ampoc 3HAYEHUN yKa3aHHBIX 3alHCei;

+ YCTaHOBKA 3HAYCHMM YKA3aHHBIX 3aIIUCEH;
*  yIaJEHHUE 3aIMucei.

API moacucremsr “BJ/[” mpenmonaraetr AOCTYI K COAECPKHUMOMY TaOIHUIIBI IO 3HAYEHUIO KITFOYEBOTO(BIX)
noisi(ei). Tak, omeparus 3ampoca 3alyCH MOJAPa3yMEBAeT MPEABAPUTEIHHYIO YCTAHOBKY KIIFOUEBBIX
kooHoK oObekTa TConfig, mo koTopbiM u OyneT BbIMoiHEeH 3ampoc. Co3laHue HOBOW 3amuCH(CTPOKH)
MIPOU3BOAUTCS OTepallvell YCTAHOBKU 3HAYEHHM 3aMUCH, KOTOpast OTCYTCTBYET.

Moaynbs MO3BOJISIET TUHAMUYECKH MEHATH CTpyKTypy Tadmun b/l DBF. Tak, B ciiydae HeCOOTBETCTBUS
CTPYKTYpBI TaOMUIBI M CTPYKTYPHI YCTAaHABIMBAEMOW 3alHMCH CTPYKTypa TaOMuIBl OyaeT mpuBeleHa K
TpeOyemoii cTpykType 3anucu. B cirydae 3anpoca 3Hau€HUH 3alKCU U HE COOTBETCTBUS CTPYKTYP 3allUCH U
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Ta6J'II/II_IBI 6y,Z[YT IMOJIYUYCHBI TOJIbKO 3HAYCHUA O6IJ_[I/IX 9JICMCHTOB 3aIlluCu H Ta6J'II/II_[BI. MOIIYJ'IB HE
OTCJIC’)KMBACT MOPAAKA PACIIOIOKCHHUA 3JICMCHTOB B 3alIMCH U CTPYKTYPC Ta6JII/II_U>I.

[Tpu goctyme K 3HaUEHUSM TaOJIUIl UCTIONb3YETCsS CUHXPOHU3AlMS MYTEM 3aXBaTa pecypca Ha JIOCTYH K
Tabaue. ITo NO3BOJISIET U30EkKaTh pa3pylIeHHs JaHHBIX B CIy4yae MHOTOIIOTOYHOTO J10CTyTa!

Tunsl amementoB dbf - daitoB ciieqyromuM 00pa3oM COOTBETCTBYIOT THITAM 3JIEMEHTOB CHCTEMBI
OpenSCADA:

Tunsl noseii cucrembl OpenSCADA | Tun noas dbf-gaiina
TF1d::String “C”
TF1d::Integer, TF1d::Real “N”
TF1d::Boolean “L”

4. IlpousBoautebHOCTH B/

3amep npousBoauTeabHOCTA b/l BeImosHsuics TecToM «b/[», MOayIist cuCTeMHBIX TeCTOB «SystemTestsy

nyTéM BBINOJIHEHUS ONEpaluil Haj 3amucsiMu CTpykTypoil: <name char(20), descr char(50), val
double(10.2), id int(7), stat bool>

Onepanus K8-3000+, 256M, 120G |Nokia N800, SD 2G
Coszoanue 1000 3anuceii (cex): |1.07 37

Obnosnenue 1000 3anuceti (cex): |1.6 33.8

Ionyuenue 1000 3anuceti (cex): |1.0 34.32

Yoanenue 1000 3anuceii (cex): |0.95 37
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Moayas nmoacucremsl “bJ/1” <MySQL>

Mooyn:  |MySQL

Hms: bJI MySQL
Tun: b
Hcemounuk: ' bd MySQL.so
Bepcus: 1.7.1

Aemop: Poman CaBoueHko

Onucanue: Monyns BJI. IIpenocrasnser nogaepxky b/l MySQL.
Jluyensus: |GPL

Mopayns <MySQL> npenocrasnsier B cucremy OpenSCADA nonnepxky BJI MySQL. BJI MySQL
SBIISICTCS MOIIHOM PeNALMOHHOW M MHOromiatgopmenHod B/l nmoctymnHoil mo cBOOOIHON JHUICH3HH.
Pazpabotunkom B/l MySQL sBnsiercs dupma MySQL AB http://www.mysgl.com. Moayns ocHOBaH Ha
oubmmnorexke C API mpousBonutens b/l MySQL. Moaynb 1mo3BosisieT BBIMOIHATH ASHCTBUS Han Oazamu
JAHHBIX, TAOJUIIAMH U COJAEPKUMBIM TAOJIHII.

1. Onepauuu nag b/1

[TonnepxuBaroTca omepanuu OTKPBITHS U 3aKkpbiTUsi BJl ¢ BO3MOXHOCTBIO co3manusi HOBoMl B/l mpu
OTKPBITUA W YHAJICHUS CYLIECTBYIOLIEH IpU 3akpelTuH. B Tepmunax mnoacucremsl «b/l» cucreMsl
OpenSCADA otkpsitiieM BJ] siBisiercst €€ peructparust Al MOCIEAYIONIEr0 UCIOIb30BaHUS B CUCTEME.
Taxoke nojiepKuBaeTcs onepanus 3amnpoca crnucka tadmaui B b/I.

BJI MySQL agpecyeTcst CTpoKoii ClIeayroero TUma:
[<host>;<user>;<pass>;<bd>;<port>;<u_sock>;<names>;<tms>]. I ne:
« host - ums xocta Ha KOTOpoM pabdoTtaet cepBep b/l MySQL;
« user - uMs noap3oBatens b/I;
« pass - MapoJib NOJIb30BaTeNs i AocTyna K bJ{;
« bd-wuwmsa BJI;
- port - IOPT, KOTOpHIi caymiaet cepBep b/l (o ymomuanuto 3306);
« u_sock - umst UNIX-coketa B ciyuae sokansHoro goctyna k b/l (/var/lib/mysql/mysql.sock);
- names - MySQL koaupoBka nepenauu, yctanapinuBaemass SET NAMES;
. tms - Taiimaytel MySQL B hopmare [<connect>,<read>,<write>] u cekyHaax.

B ciywae nokaneHOro pocryna k b/l B mpemenax ogHOro xocrta Hy:XHO Hcnosib3oBaTh UNIX coker.
Hanpuwmep: [;roman; 123456, OpenSCADA; ;/var/lib/mysql/mysql.sock;utf8;5,2,2]

B ciywae ynanénnoro nocryna k b/l Hy>)kHO Hcnosib30BaTh UMs Xocta U mopT cepsepa bJl. Hanpumep:
[server.nm.org;roman; 123456;OpenSCADA,;3306]

2. Onepanuu Hajx Ta0auLeH

HO}I)Iep)KI/IBaIOTCSI onepanvi OTKPBITHA, 3aKPBITHA Ta6J'II/IIII)I C BO3MOXHOCTBKO CO3JaHHUA HOBOM
Ta6J'II/II_ILI IIPpU OTKPBITUU U YAAJICHUA CYH_ICCTBYIOH_IGI\/’I IIPU 3aKPbITHH, a TAKIKEC 3alIPpOC CTPYKTYPhI Ta6J'II/ILU>I.

3. Onepanyuu HaJX COAEPKUMbBIM TA0JIMIIbI

+ CKaHUPOBAHHE 3aMUCEN TAOJIHIIBL;

- 3allpocC 3HAYCHHUM yKa3aHHBIX 3alHCel;

+ YCTaHOBKA 3HAYEHMs YKa3aHHBIX 3aIUCEH;
*  yIaJEHHUE 3aIncei.
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API noncucrems! “BJI” npeamnonaraet J0CTyl K COASPKUMOMY TaOIHUIILI IO 3HAYEHUIO KITFOYEBOTO(BIX)
nossi(eit). Tak, omepanus 3ampoca 3alMCH IMOAPAa3yMEBAET IPEIBAPUTEIBHYIO YCTAHOBKY KIIIOYEBBIX
kosoHOK oObekta TConfig, mo xoTopsIM OyaeT BbIMoNHEH 3ampoc. Co3laHue HOBOW 3amucH(CTPOKH)
IIPOM3BOJUTCS ONEpALMEl YCTAHOBKY 3HAaYEHUH 3alMCH, KOTOpasi OTCYTCTBYET.

Monyne 1o3BOJIIET JAMHAMUYECKHM H3MEHATh CTpykTypy Tabmun b/l MySQL. Tak, B ciydae
HECOOTBETCTBHS CTPYKTYPHI TaOIHIIBI U CTPYKTYPhl YCTAaHABIMBAEMON 3aIlMCH, CTPYKTypa TabIuIsl Oyaer
npuBeZieHa K TpeOyeMoW CTpyKType 3amucH. B ciydae 3ampoca 3HAYeHHMH 3alMCH U HE COOTBETCTBHUS
CTPYKTYp 3amuCH ¥ TaOJUIBI, OYIyT TOJYYEHBI TOJHKO 3HAYEHHUS OOIIMX SJEMEHTOB 3alMCH M TaOJIUIIBI.
Mozynb He OTCIIeKMBAET MOPSIIOK PACTION0KEHUS 3JIEMEHTOB B 3aIIUCH U CTPYKTYpE TaOIMIIbI.

Monynem peanusyercs MEeXaHU3M MOJIEPKKH MHOTOS3BIKOBBIX TEKCTOBBIX MepeMeHHbIX. [y mosnelt ¢
MHOT'OSI3bIKOBOM  TEKCTOBOM IEPEMEHHOW CO3Jal0TCsl KOJOHKM OTHAENbHBIX SI3IKOB B  (opmare
<lang>#<FIdID> (en#NAME). Ilpu stom 0a30Basg KOJOHKAa COJEPKUT 3HAYEHHE AJs 0a30BOrO SI3bIKa.
KoJI0HKM OTIeNnbHBIX S3bIKOB CO3JA0TCS MO HAa0OHOCTH, B MOMEHT coxpaHeHus B bJl u npu ucnoaHeHun
OpenSCADA B cooTBeTCTBYIOILEH JIOKaJIU. B ciydae oTcyTcTBUS 3HAUEHUS TSI KOHKPETHOTO sA3bIKa OyeT
UCIIOJIb30BaThCs 3HAUCHUH J1s1 0a30BOTO SA3bIKA.

Tunsl anementoB BJI MySQL crnenmyrommM 00pa3oM COOTBETCTBYIOT THIAM 3JIEMEHTOB CHCTEMBI
OpenSCADA:

Tunbl noaeit cucrembr OpenSCADA Tuns! noseit B MySQL

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

TFId::Integer int(n), DATETIME [y mone#t ¢ dpiarom TFId::DateTimeDec]
TFId::Real double(n,m)

TF1d::Boolean tinyint(1)

4. octyn Kk B/]

bJI MySQL coaep>XuT MOITHBIM MEXaHU3M pa3JeieHHs JOCTyIa, KOTOPBIN 3aKIF0YaeTCs B BBIOOPOYHOM
yKa3aHUU JOCTyma mnojb3oBatens b/l k ormenpabiM SQL — xomangam. B Tabmuie HiKe MepedrcIeHbB
onepammu Haa b/l u TpeOyeMblit JOCTyn K KOMaHIaM JJIsl OTHX OTICPAITHA.

Onepanust SQL-xkoMaHabI

Cosnanue bJ1 u TaGmmiy CREATE
Vnanenne b/ n TaGauit DROP
JloGaBneHue 3anuceit INSERT

VY nanenue 3anuceit DELETE
[Tonydenue 3HaUeHUN 3anucen SELECT
YcTaHOBKa 3HAYSHH 3amniceit UPDATE
Manunynsius crpykrypoit Tabmuisl | ALTER

Kpatko paccmorpum mnponenypy nepBUYHOM HacTpoiiku cepBepa MySQL ¢ 1nenbro MOIKIHOYEHUs K
HEMY C TTOMOIUIBIO JAHHOTO MOIYJIS:
«  ¥YcranoBka cepepa CYB/] MySQL B Buje nakera uinu cOOpKOH.
- 3amyck cepsepa b/I:
$ service mysgld start
 VYcTaHaBIMBaeM HYKHBIM NapoJb A1 CUICTEMHOTO OJIb30BaTeNs "root':
$ mysgladmin -u root password '123456'
- Ilomkmouaemcss k cepepy b/l ¢ mnomompro JgaHHoro wonyns, BBeas azapec  bJI:
"localhost;root;123456;test;;;utf8"
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S. IIpousBoauTeabHOCTH b/l

3amep npousBoautenabHocTy b/l BeimonHsncs tectom «b/I» Monynsa cuctemusix tectoB "SystemTests"

MyTEM BBINOJHECHUS ONEpaluid HaJ 3anucsiMu CTpykTypor: <mame char(20), descr char(50), val
double(10.2), id int(7), stat bool>.

Onepanus K8-3000+, 384M, 120G, MySQL 4.0.24 Nokia N800, MySQL
MySQL 5.0.51 (local) (remote) 5.0.89 (remote)

Coszoanue 1000 3anuceii (cex):  |0.67 0.99 4.53

Obnosnenue 1000 3anuceu (cex): [0.67 1.33 4.2

Ionyuenue 1000 3anuceti (cex): |0.38 0.49 2.88

Yoanenue 1000 3anuceti (cex):  0.23 0.34 1.47
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Mopayas noacucremsl “BJ1” <SQLite>

Mooynw:  |SQLite

HUnma: BJI SQLite
Tun: b
Hcemounuk: \bd_SQLite.so
Bepcusa: 1.6.4

Aemop: Poman CaBoueHko
Onucanue: Monyns B]I. IlpenocraBnser noanepxky b/ SQLite.
Jluyensus: |GPL

Monyne <SQLite> mnpenocraBisier B cuctemy OpenSCADA mnomnmepxky bJ[ SQLite. B/ SQLite
SBIISIETCSl HEOOMBIION, BcTpanBaeMoii b/ monnepxusatomieit SQL-3anpocsl. BJ] SQLite pacnpoctpansieTcs
o cBoOogHOM yniien3uu. O3nakomuthest ¢ bl moxHo Ha caitte B/] — http://sqlite.org. Moaynb ocHOBaH Ha
oubmmnorexke C/C++ APl mpoumsBoautens bJl. Moaynb mo3BosieT BBINONHATH ACUCTBUS Haa Oazamu
JAHHBIX, TAOJUIIAMH U COJAEPKUMBIM TAOJIHII.

1. Onepauuu nag b/1

[TonnepxuBaroTCA Onepanru OTKPBITUS U 3aKkpbiTUd b/, ¢ BO3MOXHOCTBIO co3naHust HOBoM B/l mpu
OTKPBITUA M YyNAJIEHUsA CYLIECTBYIOLIEH IpHU 3aKkpblTuu. B TepmuHax noxacucremsl «bJl», cucreMsl
OpenSCADA, otkpeiTueMm b/l siBasieTcst €€ peructpauus sl TOCIEAYIOIIEr0 UCIOIb30BAHUS B CUCTEME.
Taxoke, moanepKuBaeTcs onepanus 3anpoca nepeuns tadiauu B /1.

BJI SQLite anpecyercs mytém ykazanus umenn daiina b1 B popmare: [<FileDBPath>]. I'ne:
«  FileDBPath - nonusii myTh K aitny B[ (./oscada/Main.db).
Hcnonp3yiiTe mycToi myTh Uil CO3aHUs BPEMEHHOM 0a3bl JAHHBIX Ha JHUCKE.
HcnonwayitTe ":memory:" 1 co31aHuss BpeMEHHOM 0a3bl JaHHBIX B MTAMSITH.
Monynpe noanepkxuBaeT KOAUPOBAHKUE IAaHHBIX B HYXHYI0 KoaupoBKy. C arToii nensto, 11 b/I B nenom,
MOXHO yKa3aTh pabouyr0 KoJIHUpOBKY. B mporecce paGoTbl OyaeT BBINONHATHCS KOJIWPOBAHUE TAHHBIX,
0a3bl 1aHHBIX, U3 KoaupoBKU b/l B cucremuyto koaupoky OpenSCADA u o6paTHo.

2. Onepanuu Hajg Ta0IMLIEH

[TognepxuBarOTCST OMEparid OTKPBITUSA, 3aKPBITHS TaONHIBI, C BO3MOXHOCTBIO CO3JaHHUS HOBOWM
TaOJUIIBI IPU OTKPBITUU U YAAICHUS CYIIECTBYIOMIEH MIPH 3aKPBITHH, & TAKXKe 3aIPOC CTPYKTYPHI TaOIUIIBI.

3. Onepauuu HaJx COAEPKUMBIM Ta0IMIbI

+ CKaHUPOBAHHE 3aIMMCEN TAOJIUIIBL;

*  3ampoc 3HAYEHUN yKa3aHHBIX 3alHCei;

+ YCTaHOBKA 3HAYCHMM YKA3aHHBIX 3aIIUCEH;
*  yIaJEHHUE 3aIMucei.

API noacucrems! “BJ1” mpeanonaraer 10CTyI K COIEPKUMOMY TaOJIUIBI 110 3HAYEHUIO KIIFOUEBOTO(BIX)
nonei. Tak, onepauus 3amnpoca 3aucy NoApa3yMeBaeT MPEeIBAPUTEIIbHYI0 YCTAaHOBKY KIIIOYEBBIX KOJOHOK
oobexTa TConfig, mo koTopsIM OyzeT BbiNoJHEH 3anpoc. Co3laHre HOBOM 3amMCU(CTPOKH) MPOU3BOAUTCS
orepanyeil yCTaHOBKM 3HAUE€HUH 3aIliCH, KOTOPast OTCYTCTBYET.

Moaynb MO3BOJIIET AMHAMUYECKHA MEHATh CTpyKTypy Tadmun bJ] SQLite, myrém co3ganus HoBoi B/ ¢
TpeOyeMol CTPYKTYpOll W KOMHpOBaHHE B He€ NaHHBIX W3 cTapoi. Tak, B CiIy4ae HECOOTBETCTBUS
CTPYKTYPBI TaOJUIIBI U CTPYKTYPHI YCTAaHABIMBAEMOM 3alHMCH, CTPYKTypa TaOIUIBI OyJeT MpHUBEIEHA K
TpeOyemol CTpyKType 3anucu. B ciyuae 3ampoca 3HaU€HUH 3alKCH U HE COOTBETCTBUS CTPYKTYP 3alUCH U
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TaOauLbl, OyIyT MOJydyeHbl TOJBKO 3HA4Y€HUs OOIIMX 53JIEMEHTOB 3amucH M Tabiaunbl. Moxaynib He
OTCJICKHUBACT MOPS/IKA PACIIONOKEHHSI SJIEMEHTOB 3alIUCH U CTPYKTYPHI TaOIHIIb!!

MonyneM PEATN3YETCA MEXAaHU3M MOAACPIKKH MHOT'OA3BIKOBBIX TECKCTOBLIX IEPEMCHHBIX. 21.]'[5[ MOJIEH ¢
MHOT'OSI3bIKOBOM  TEKCTOBOM IEPEMEHHOW CO3JAl0TCSl KOJOHKM OTJAENbHBIX SI3IKOB B  (opmare
<lang>#<FIdID> (en#NAME). Ilpu stom 0a30Basg KOJOHKAa COJEPKUT 3HAYCHHE AJisi 0a30BOrO SI3bIKA.
Kosl0HKM OTIeNnbHBIX S3bIKOB CO3Ja0TCS MO HaA0OHOCTH, B MOMEHT coxpaHeHus B bJl u npu ucnoaHeHnn
OpenSCADA B cooTBeTCTBYIOIEH JIOKaJIU. B ciydae oTcyTcTBUS 3HAUEHUS ISl KOHKPETHOTO s3bIKa OyeT
UCIIOJIb30BaThCs 3HAUYCHUH 7151 6a30BOTO SA3bIKA.

Tunsl snementoB BJ] SQLite crmemyrommum 00pa3oM COOTBETCTBYIOT THIIAM DJIEMEHTOB CHCTEMBI
OpenSCADA:

Tunbl noaeit cucrembl OpenSCADA | Tunsl noJteit /I SQLite
TF1d::String TEXT

TFId::Integer, TFld::Boolean INTEGER

TF1d::Real DOUBLE

4. IlpaBa nocryma

[TpaBa moctyna k BJ] ompenensroTcst mpaBamMu JOCTyNa K OTIENbHO B3sitomy (aiimy BJI. Momynem
nojepxkuBaeTcs padora c¢ ¢aimamu BJ[ SQLite B pexmme TOJIBKO Ui YTEHUS, HAlpuUMeEp B
JEMOHCTpaLMSIX.

S. IIpousBoauTeabHOCTH b/]

3amep npousBogutenbHocTH BJ1 BeinonHancs tectoM «b/l», Moayns cucteMHbIX TecToB "SystemTests",
nyTéM BBIMOJIHEHUS ONepanuil Haj 3anucaMu CTpykTypoil: <name char(20), descr char(50), val
double(10.2), id int(7), stat bool>.

Onepanus K8-3000+, 256M, 120G, SQLite 3.4.2 | Nokia N800, SD 2G
Coszoanue 1000 3anuceii (cex): 0.45 6.3
Obnosnenue 1000 3anucet (cex): |0.50 6.3
Honyuenue 1000 3anuceti (cex): 0.2 4.5
Yoanenue 1000 3anuceri (cex): 0.2 2.5
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Moayas nmoacucremsl “b/1” <FireBird>

Mooynw:  |FireBird

Ums: B/l FireBird

Tun: b

Hcemounuk: bd_FireBird.so
Bepcus: 0.9.7

Aemop: Poman CaBoueHko

Onucanue: Monyns B]1. Ilpenocrasnser nmognepxky b/l FireBird.
Jluyensus: |GPL

Monyns <FireBird> npenocraBnser B cuctemy OpenSCADA nonnepxky b/l FireBird u InterBase. b/l
FireBird siBisiercss HeOomnbinoi BcTpauBaemoit bl ¢ ¢ynkumsmu cereBoit bJI, moanepxkusatomeit SQL-
sanpocel. bJ] FireBird moctpoena na ocnoBe kommepueckoit CYB]] Interbase m pacmpoctpansercs 1o
cBoOoaHON nuueH3un. O3nakoMuthesi ¢ b/l Mmoo Ha caiite B/l — http:/www.firebirdsgl.org. Monyns
ocHoBaH Ha OuOmmoteke C/C++ API mpomsBomutens B/I. Moaynb MO3BOJISET BBHITOIHATH ACHCTBHS HaJl
0a3zaMu JaHHBIX, TAOJUIIAMH B COACP>KUMBIM TAOJIHII.

1. Onepanuu Hag b/l

IlopnepxuBarOTCs Onepanyvy OTKPLITUSA U 3aKpbiTHsA b/l ¢ BO3MOXKHOCTBIO co3fnaHus HOBOM b/l mpu
OTKPBITHA W YHAJIEHUs CYLMIECTBYIOLIEH NpH 3akpelTHH. B TepmuHax mnoacucremsl «b/l» cucreMbl
OpenSCADA otkpeiteMm b/l siBisieTcst e€ peructpauus I MOCIEAYIOLETO UCIIOJIB30BaHUS B CUCTEME.
Taxxe noanepkuBaeTcs omnepanus 3amnpoca nepedss rabnuu B b/

bJ1 FireBird ampecyercs myrém ykazanus umenn ¢aina bJl, mons3oBarens u maposs. B obmem aapec
b/I 3anuceiBaercst TakuMm obpazom: [<file>;<user>;<pass>]. I ne:
« file — nonmuoe nums daiina b/1;
* user — momnb30BaTenb b/, OT UMEHN KOTOPOTO MPOU3BOAUTCS JOCTYII,
*  pass — TapoJb MOJIB30BATENSI, OT UMEHH KOTOPOTO MPOU3BOAMTCS JOCTYIL.

Moaynbs noaaep:kuBaeT KOAUPOBAHUE JaHHBIX B HYKHYIO KoaupoBKy. C sToil uenwto 11 b/l B nenom
MOJKHO yKa3aTh pabodyr0 KOJHUPOBKY. B mporecce paboThl OyneT BBIMOJHATHCS KOJIUPOBAHUE TAHHBIX
0a3bl 1aHHBIX U3 KoaupoBKU B/ B cuctemuyto konupoBky OpenSCADA u o6paTtHo.

2. Onepauuu Hax TaA0AULECH

[TonnepkuBaroTcs Omepaluy OTKPBITHS, 3aKpbITUS TaOMUIBl C BO3MOXKHOCTBIO CO3JAaHUS HOBOM
TaOJIMIIBI IPU OTKPHITUN U YIAJE€HHUs CYIIECTBYIONIEH NPH 3aKPbITHH, a TAKXKE 3aIIPOC CTPYKTYPhI TaOIHIIBI.

3. Onepanyuu HaJX COAEPKUMBIM TA0JIMIIbI

+ CKaHUPOBAHHUE 3aMUCEH TAOIUIIBL;

*  3apOC 3HAYCHUH YKa3aHHBIX 3aIUCEN;

+ YCTaHOBKA 3HAYEHMH YKa3aHHBIX 3aIIUCEH;
*  YIAJEHHUE 3aINCEH.

API moacucremsr “B/[” mpenmnonaraetr AOCTYI K COAECPKHUMOMY TaOIUIBI IO 3HAYEHUIO KITHOYEBOTO(bIX)
nosisi(ei). Tak, omepamus 3ampoca 3alyCU TMOJAPa3yMEBAET MPEABAPUTEIHHYIO YCTAHOBKY KIIFOUEBBIX
kooHok oObekta TConfig, mo xoTopsiM OyneT BbImoNHEH 3ampoc. Co3laHue HOBOW 3amuUCH(CTPOKH)
MIPOU3BOAUTCS Olepalveld yCTAHOBKU 3HAYEHHM 3aMUCH, KOTOpast OTCYTCTBYET.
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Moayne TO3BOJNSET JAMHAMHYECKH MeEHATh CcTpykTypy Tabmun bJI FireBird. Tak, B ciydae
HECOOTBETCTBHS CTPYKTYPHI TAOJUIBI U CTPYKTYpPhl YCTAaHABIMBACMOMN 3alMCH CTPYKTypa TaOIUIlBI OyaeT
npuBesieHa K TpeOyemMol CTpyKType 3amucu. B ciydae 3ampoca 3Ha4eHMH 3allUCH U HE COOTBETCTBUS
CTPYKTYp 3alMCU U TaOIUIbl, OyIyT MOITY4YEeHBI TOJbKO 3HAYEHHS OOIIMX 3JIEMEHTOB 3aIHCH W TaOJIUIIBL.
Moynb He OTCIIEKHUBAET MOPSAAKA PACTIONOKEHHSI DJIEMEHTOB 3aIIUCH U CTPYKTYpPhI TaOIHIIbI, KDOME 3TOTO
orepanys U3MEHEHHs TUIa KOJIOHKU He SIBJsieTcs 0e30MacHO M JJaHHbIe B U3MEHSEMBIX KOJOHKax OymyT
yTepsiHbl!

Mopynem peann3yeTcs MEXaHU3M MOJIEPKKH MHOTOSI3BIKOBBIX TEKCTOBBIX MEpeMEHHBbIX. s mosieit ¢
MHOTOSI3BIKOBOM  TEKCTOBOW TEPEMEHHON CO3MAal0TCS KOJOHKH OTHAEIBHBIX SI3BIKOB B  (opmaTte
<lang>#<FIdID> (en#NAME). [Ipu 3TOM 06a30Basi KOJIOHKAa COACP)KUT 3HAYEHHUE i1 0a30BOTO SI3BIKA.
KooHKH OTIEeNbHBIX SI3IKOB CO3AAIOTCS MO HAAOOHOCTH, B MOMEHT coxpaHeHus B bJl u npu ucnomHeHUu
OpenSCADA B cooTBeTcTBYIOLIEH JIoKanu. B cioyyae oTCyTCTBUS 3HaUEHUS AJ11 KOHKPETHOTO S3bIKa OyJeT
HCITOJIB30BATHCS 3HAYCHHH JIJ1s1 0a30BOTO S3BIKA.

Tunbr snementoB BbJ] FireBird crnemyrommM o06pa3oM COOTBETCTBYIOT THIIAM 3JEMEHTOB CHCTEMBI
OpenSCADA:

Tunbl noseit cucrembl OpenSCADA

Tunsl nosei B/l Fire Bird

TF1d::String

VARCHAR, BLOB SUBTYPE TEXT

TFId::Integer

INTEGER

TF1d::Real

DOUBLE

TF1d::Boolean

SMALLINT

4. octyn k B/]

ITpaBa noctyna k bJ] onpenenstorcs npaBamu ¢aiina bJ1.

Kpatko paccMoTpum mpouenypy nepBuyHOM HacTpoiku cepepa FireBird ¢ menpio momakimtodeHus K
HEMY C TOMOUIBIO JAHHOTO MOJYJIS:

+ YcranoBka cepBepa CYB/I FireBird B Buie makera wim cOOpPKOiA.
- 3amyck cepBepa b/I:
# 3anyck KJIaCCUMUYECKOTO CepBepa
$ service firebird start
# 3Banyck B cyrnepcepBepe
$ service xinetd restart
 YcraHaBnuMBaeM HYXKHBIN TapoJIb JAJII CHCTEMHOTO Mmojib3oBarens "sysdba':
$ gsec -user sysdba -pass masterkey -mo sysdba -pw 123456

« Tloakmouaemcsi k cepBepy bJl ¢ mnomompio gaHHoro woayns, BBeas azapec bJI:
"/var/tmp/test.fbd;sysdba;123456"

5. IIpousBoauTeabHOCTH b/]

3amep npousBoautenbHOCTH bBJ[  BbmonHsmics TtectoM  «BbJl»  MOmynst CHUCTEMHBIX  TECTOB

"Special.SystemTests" myTém BbIOIHEHHs OoNepalnii HaJ| 3alUCAMH CTPYKTYpoil: <name char(20), descr
char(50), val double(10.2), id int(7), stat bool>.

Onepamus K8-3000+, 256M, 120G, FireBird FireBird 2.0.3 (Remote
2.0.3 (Local SuperServer) SuperServer)
Coszoanue 1000 3anuceii (cex): |1.23 2.76
Obnosnenue 1000 3anuceti (cex): |4.43 6.92
THonyuenue 1000 3anuceu (cex): |2.31 4
Yoanenue 1000 3anuceii (cex): |1.01 2.39
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Moayab noacucreMsl “BJ1” <PostgreSQL>

Mooynw:  |PostgreSQL

Hmsa: b/I PostgreSQL
Tun: b1

Hcmoynux: |bd_PostgreSQL.so
Bepcus: 0.9.2

Asmop. JIpicenko Makcum

Onucanue: |Monyns BJ1. IIpenocrasiser nogaepxky bl PostgreSQL.
Jluyensus: GPL

Monyne <PostgreSQL> mnpenocrasnser B cuctemy OpenSCADA nonnepxky b/l PostgreSQL. B/
PostgreSQL sBnsieTcss MOITHOW peNSITUOHHONW W MHoOroruiatgopMmenHord BJ[ moctymHO¥M mo cBOOOIHOM
muuen3uu. Pazpaborunkom BJ[ PostgreSQL sBnsiercs coobmectBo PostgreSQL http:/www.postgresql.org/.
Monyne ocHoBaH Ha 6ubnmmotexke C API npousBogurens bJl PostgreSQL. Moaynb 1Mo3BOSIET BHITIOTHSTH
neicTBUs Hall 6a3aMy TaHHBIX, TAOIUIIAMU U COJIEP>KUMBIM TaOJIHII.

1. Onepanuu Hag b/l

IlopnepxuBarOTCs Onepanyvy OTKPLITUSA U 3aKpbiTHsA b/l ¢ BO3MOXKHOCTBIO co3fnaHus HOBOM b/l mpu
OTKPBITHA W YHAJIEHUs CYLMIECTBYIOLIEH NpH 3akpelTHH. B TepmuHax mnoacucremsl «b/l» cucreMbl
OpenSCADA otkpeiteMm b/l siBisieTcst e€ peructpauus I MOCIEAYIOLETO UCIIOJIB30BaHUS B CUCTEME.
Taxoke moamepKUBaeTCs oneparys 3amnpoca crnucka tadmui B b/1.

BJI PostgreSQL angpecyercs cTpoKo#l ClIeIyIOLIEro TUMA:
[<host>;<hostaddr>;<user>;<pass>;<bd>;<port>;<connect timeout>]. I ne:
« host - Ums xocta s noAkiaoueHus. Ecium HaumHaeTcss ¢ KOCOM 4epThl, OHO yKaszbiBaeT Unix-
domain coenunenue Bmecto TCP/IP coenuHeHus, 3Ha4eHHWE - 3TO UMs KaTajora, B KOTOPOM
XpaHuTcs ¢ailsl cokeTa.
hostaddr - uucnoBoit IP ampec xocta misi MOAKIIOYEHUS, Ha KOTOpoM pabortaeT cepBep b/l
PostgreSQL;
« user - uMs nojap3oBatens b/;
*  pass - mapoJib MoJb30BaTess 1 qoctyna K b/1;
« bd -wuwmsa B/l
« port - IOpT, KOTOPbIi ciaymaeT cepBep b/l (mo ymomuanuto 5432);
 connect_timeout - TAUMAYT COETMHECHMS;

B cnywae nokanpHOro mocryma k BJl B mpejenax OJHOTO XOCTa CTpOKa ajpeca MOXKET BBITIISICTh
cnenyromumM odpasom: [;;roman; 123456, OpenSCADA;, ; 10]

B cnyuae ynanénnoro gocryna k b/l Hy>)kHO HCTI0JIb30BaTh aapec xocta u nopt cepsepa b/l. Hampumep:
[server.nm.org;;roman;123456,0penSCADA;;10]

2. Onepanuu Hajx Ta0auIEeH

[TonnepxuBarOTCsl ONEpalMM  OTKPBITHSA, 3aKPBITHS TaOJUIBI C BO3MOXXHOCTBIO CO3/IaHUSI HOBOM
TaOJIHIIBI IPH OTKPBITUU U YIAJICHHUS CYIIECTBYIONIEH MPH 3aKPHITHH, a TAKXKE 3aIIPOC CTPYKTYPHI TaOIHIIBI.

3. Onepanuu HAX COAEPKUMBIM TAOJIHIbI

+ CKaHUPOBAHHE 3aIMMCEN TAOJIHIIBI;
3aMpocC 3HAYEHUN YKa3aHHBIX 3aMKCeil;
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+  YCTaHOBKA 3HAYCHMsI YKa3aHHBIX 3aIUCEH;
YJAJEHHUE 3aIUCEH.

API noncucrems! “BJI” npeanonaraet JoCTyI K COAEPKUMOMY TaOIHUIIbI IO 3HAYECHUIO KITFOYEBOTO(BIX)
nosisi(ei). Tak, omeparus 3ampoca 3alyCH MMOJAPa3yMeBaeT IMPEABAPUTEIBHYIO YCTAaHOBKY KITHOUEBBIX
komoHoK oOwekta TConfig, mo xoTopsiM OyneT BbIMONHEH 3ampoc. Co3laHue HOBOW 3amuCH(CTPOKH)
MIPOU3BOAUTCS OTepalell YCTAHOBKY 3HAYCHHM 3aMTMCH, KOTOpast OTCYTCTBYET.

Mozynb Mo3BOJSET JUHAMUYECKM H3MEHATh CTpyKTypy Tadmun bJ[ PostgreSQL. Tak, B ciyuae
HECOOTBETCTBHS CTPYKTYPHI TaOJHIIBI U CTPYKTYPHl YCTAHABIMBAEMOM 3aIlUCH, CTPYKTypa TaOIUIB OyaeT
npuBeZieHa K TpeOyeMoll CTpykType 3amucu. B ciiyuae 3ampoca 3HaueHUIl 3alMcH M HECOOTBETCTBUS
CTPYKTYp 3aluiCH M TaOJIUIbI, OyIyT MOJyYSHBI TOJIBKO 3HAYEHHUs OOIIMX 3JIEMEHTOB 3allMCH M TaOIUIIBL.
Monynb He OTClIeXKMBAET MOPSIIOK PACIIONI0KEHUS 3JIEMEHTOB B 3alIUCH U CTPYKTYpE TaOIHILIbI.

Monynem peanusyercs MEXaHU3M MOJAEPKKH MHOTOSA3BIKOBBIX TEKCTOBBIX MepeMeHHbIX. [l moselt ¢
MHOTOSI3bIKOBOM  TEKCTOBOW IMEPEMEHHON CO3/al0TCS KOJOHKM OTHAEIbHBIX SI3BIKOB B  (opmaTte
<lang>#<FIdID> (en#NAME). Ilpu sTom 06a30Basg KOJOHKAa COJEPKUT 3HAYCHHE AJsi 0a30BOTO SI3bIKA.
KoOHKH OTIENbHBIX SI3BIKOB CO3AAIOTCS [0 HAaJOOHOCTH, B MOMEHT coxpaHeHus B bJl u npu ucnogHeHUH
OpenSCADA B COOTBETCTBYIOIIEH JIOKaK. B ciydae oTCyTCTBHS 3HaYEHUS JIsl KOHKPETHOTO sI3bIKa OyaeT
UCTIOJIb30BaThCsl 3HAYCHUS 11 6a30BOTO A3bIKA.

Tuner snementoB B/ PostgreSQL criemyromuM 00pa3oM COOTBETCTBYIOT THUIIAM SJIEMEHTOB CHUCTEMBI
OpenSCADA:

Tunol moJie cuCTEMbI
OpenSCADA

TF1d::String character(n), character varying(n), text

Tuns! noaeit b/{ MySQL

integer, bigint, timestamp with time zone [ans monei ¢ paarom
TFI1d::DateTimeDec]

TF1d::Real double precision
TFld::Boolean smallint

4. octyn k b/]

BJl PostgreSQL comep UT HEKOTOpPBI MEXaHW3M pa3JeleHusl AO0CTyNa, KOTOPBIM 3aKIIOYaeTcs B
yKa3aHUM NpUBWIETHHA noib3oBarens b/l. B tabmuie Huke nepeduciieHbl HEOOXOJUMbIe TPUBUIICTUH IS
TIOJTHOIIEHHOM PaOOTHI.

TF1d::Integer

Onepanus IpuBuierus
Co3nanue B/] CREATEDB
Coznmanne coequaenus LOGIN

KpaTko paccmoTpumM npoueaypy nepBuyHoOM HacTponku cepsepa PostgreSQL ¢ uensto
NOAKMNK4YeHNA K HeMy C NOMOLbK AaHHOIro MoaynA:
-« YcranoBka cepBepa CYB/I PostgreSQL B Buje makeTa wiu COOPKOH.
- IlepBuuHas nHULMATM3ALMS CEPBEpA:
# Mumumanmsauwda Bl
$ service postgresgl initdb
# Banyck Bl
$ service postgresgl start
- Pa3zpemaem moBepeHHBIN MOCTYI M3 JIOKAJILHOW WM HY)KHOH IOJICETH, OTPEJAaKTUPOBaB (haii
/var/lib/pgsql/data/pg_hba.conf Ha npeamer ycranoBku "trust":
local all all trust
host all all 127.0.0.1/32 trust
- Ilepe3amyckaem cepBep mociae peJakTUPOBAaHUS TOCTYIIA:
$ service postgresgl restart
+ YcraHaBivBaeM HYXKHBIN Napojb AJi CHCTEMHOIO M0JIb30Barens "postgres':
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$ psql
PASSWORD

-U postgres
'123456""
[Togkmrowaemest k  cepBepy b/l ¢ mOMOLIBIO JAaHHOTO  MOZYJIA,

"localhost;;postgres;123456;test"

S. [IpousBoaureabHOCTHL b/l

-d templatel

—-C

"ALTER USER postgres

BBens azapec b/l

3amep npousBoautenabHoctu bJl BeimonHsics tectom «b/I» Moaynsa cuctemusix tectoB "SystemTests"
NyTEM BBIMOJHEHUS ONEpanuid HaJ 3anmuciMu CTpykTypod: <mame char(20), descr char(50), val
double(10.2), id int(7), stat bool>. OpenSCADA 3amyckanack ¢ 1€eMOHCTPAIIMOHHON KOH(UTYpaLueil.

Onepanus K8-3000+, 384M, 120G, PostgreSQL 8.3 |Nokia N800,
PostgreSQL 8.3 (local) |(remote) PostgreSQL 8.3 (remote)

Coszoanue 1000 3anuceii (cex):  |0.89 1.04 5

Obnosnenue 1000 3anuceu (cex): [1.02 1.1 4.8

Tonyuenue 1000 3anuceti (cex): 0.61 0.63 2.96

Yoanenue 1000 3anuceii (cex):  0.36 0.4 1.73
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Moayab noacucreMsl “COop 1aHHBIX”
<DiamondBoards>

Mooynw:  |DiamondBoards

Hua: Diamond maTer cOopa JaHHBIX
Tun: DAQ

Hcmounux: |daqDiamondBoards.so

Bepcus: 1.2.5

Aemop: Poman CaBoueHko

[Ipenocrapisier qoctym K mwiatam coopa garHbX oT Diamond Systems. Brirrogaer
MOJIIEPIKKY CHCTEMHOMH miaThl Athena.

Jluyensusa: (GPL

Onucanue:

Monyns npenoctasisier B cucreMy OpenSCADA mnoanepXKy HMCTOYHHUKOB JMHAMUYECKHX JAQHHBIX,
OCHOBaHHBIX Ha muiaTax cOopa maHHbeix (pupmbl Diamond Systems (http:/diamondsystems.com/). Moyib
MOCTPOEH Ha OCHOBE YHHUBEPCAIBHOTO ApaiiBepa MPOU3BOAUTENS IJIAT. Y HUBEPCAIBHBIN paiiBep JOCTyIeH
NPaKTUYECKH Ui BCEX M3BECTHBIX IMPOTPaMMHBIX IIaTGopM B BUAE OUOIMOTEKH. YHHUBEpPCAIBHBIX
npaiiBep ObUT TONydeH 1o ajpecy http://www.diamondsystems.com/support/software. [IpaiiBep ObLI
BKJIIIOYEH B AucTpuOyTuB cucteMbl OpenSCADA, nostomy [uis cOOpKM JaHHOTO MOJyJe He TpeOyroTcs
BHEIIIHHE OMOJIMOTEKH.

[Tnatel c6opa nanHbIX Gupmbl Diamond Systems npeacTaBisioT u3 cedst MOAYNIN paclIupeHus Gpopmara
PC/104. TInater MoryT cojaepxaTh: aHamoroBbie [O(BXOHIbBI/BBIXONBI), auckpeTHble [0 u cYETUmKH.
Kommekranus miaT MOXeT 3HauuTeNIbHO BapbUpoBaThcsa. MoryT coxepkaTtbes Tonbko 10 omHoro tuma
win ke Bc€ moHeMmHory. Kpome toro, dyHkimel cOopa NaHHBIX MOTYT HAJeNsAThCS M CHCTEMHbIC TIATHI
stoit pupmbl. Hanpumep, cuctemnas minata Athena conepxur: 16 Al, 4 AO, 24 DIO.

Monynb nmpenocTaBiseT MOAAEPKKY aHaIoOroBbix M auckpeTHbix 10. COop aHanoroBeix Bxon0B (Al)
MOJIICP)KUBACTCS B JBYX pEXUMax: NpsSMoro cbopa u cOopa mo mpepbiBaHuio. Metox cOopa IIo
NPEPHIBAHUIO IMO3BOJISET JOCTHYh MAKCHMAJBbHOW YacTOTHI ONpoca MOJJEpXKMBaeMOi ammaparypoil. B
ciydae C mpoueccopHoil miartoii Athena sta wacrora gocturaer 100 xI'm. B mpomecce cbopa mo
NPEPHIBAHUIO JaHHBIE TTOJTyYalOTCsl CEKYHIHBIMH KaJpaMu M OMeIaroTes B Oydepa apXnBOB 3HAUCHHH.

B ciyuae ompoca aHalOrOBBIX KAaHAJIOB IO MPEPHIBAHUIO HACTPOUTh MHIUBHUIYAJIbHO KaXJIbIi KaHal
Henb3s. Takast BO3SMOXKHOCTb ITPEIOCTABIISAETCS TOJIBKO MPU IPSIMOM OIIPOCE.

JluckpeTHbIe KaHabl OOBIYHO SBJSIOTCA ABYHANpPaBIEHHBIMU U TPYNIHUpYOTCs Mo 8 kaHanoB. Kaxoi
rpylIe KaHajiOB MOYKHO OTJENbHO HAa3HAUUThH HAIPaBIEHHOCTb. MOIyib MpeaocTaBisieT BO3MOKHOCTb
KOH(QUIypHpOBaTh I'PYIIIbl JUCKPETHBIX IapaMETPOB.

Taxoke MomyneM peanu3yloTcsi (YHKIIMM TOPU30HTAIBHOTO PE3EpPBHPOBAHHUS, & UMEHHO COBMECTHOM
paboThI ¢ yAaI€HHOM CTaHIIMEN 3TOro-Xe ypOBHSI.
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1. KontpoJsuiep nanubix miaart pupmsl Diamond

[lnara ¢upmer Diamond Systems koHbuUTypupyeTcs MTyTeM CO3[aHHsS KOHTpOJUIepa B CHUCTEME
OpenSCADA wu ero xordurypanuu. [Ipumep BKIIagkd KOH(GUTYpAIMK KOHTPOJUIEpa TUTATHI TPUBECH Ha
puc.1.

«+ O OpenSCADA QTCfg: lemo craHups
Dain PepakTupoeaHue Bup  MNomows  QTStarter

BB O0O0Q0 AR 1L 200 DB

Konmponnep: test

E- @ [eMo cTaHumMA

“% B33kl AaHHkIX
o Ee30nacHOCTs KUHT?E‘J'IJ'IED [ [MNapameTpel | KoHgurypaumA nnatkl ] B
} TpaHenopTsl B[ koHTponnepa: [*.* |v]
El-- gl TPEHCNOPTHBIE NPOTOKONG
El- |+ CBop AaHHEIX ~KoHdurypauma
El- Modyne: -
E}- YeTpoicTea ACKY - test
[} Mogyne BFN Vms: | I
B} BNOYHBIA BBIMWETATENE, -
B LUIMK3 METOYMHWKOB faHt Onmcanne:
EF DCON KNWeHT
£ Diamond nnatel cBopa

i test

- QBopygoeaHue [CP DA
BeMWCAWTENE HA java n
- JOTMYECKWA YpOEEHB .
ModBUS Brniouats: [

- OPC UA Janyckate: [ |
MOHWTORPKMHT MaWKH Gkl

-~ SMMP KENWeHT Diamond nnata; | ATHENA n

- CBop AaHHbIx Siemens Tafinuua aHanoroeklx NapaMeTpOR: [ DiamPrmA_test ]
- 3BYKOBAA KapTa

- T

H CHop faHHBIX CACTE Tafnuua OWCKPETHLIX NapaMeTROB: [DiamPrmD_test ]
E Bu@nuomera waldnokos: e W

B[] Apxnebl FREERELLS :

l’.} CneunansHbIe EBasoebld agpec nnatel | 0x280

- [ Mone2oeaTenkCKME MHTER =)

A BekTop NpepbIEaHKUA:

L @ YNpaBneHue Moaynamm s E3
Bl Server KoHpurypauMoHHbIA GanT guckpeTHex [0: | 0x0
=) | oop :
T Chop Al No NpepbIBAHKUK:

s Loop SSL . PEp v
H-- T4 PLC OWanazoH HanpA#eHWA Al: ﬂ
G- FAp. Gpoinep MonApHocT Al | BUNONAPHEI | v |
- £ MpKyTCK
=- 2 Roman YeuneHwe no Al n |

() YacTota cBopa no ogHomy kaHanyAl (Mw): [ 500 |5 el
JFlfoman] A

Puc. 1. Bxnaoka xongueypayuu koumponnepa/niamsi ¢hupmol Diamond Systems.

C nomotb1o 370 HOPMBI MOKHO YCTAaHOBUTH:
+ Cocrosaue KoHTpoJuiepa(miaTel), a uMmeHHo: Craryc, «Bxmrouen», «3amymen» u ums b/l
coJieprkanieit KoHdurypamuio.
«  Wnentudukatop, uMs ¥ OMHCAHUE KOHTPOJUIEpA(TUIATHI).
+ CocrosiHHE, B KOTOPOE MEPEBOIUTH KOHTPOJUIEP TPH 3arpy3ke: «BriuroueH» u «3amymeny.
+  Tun nnate! pupmer Diamond Systems.
« HMwmena Tabnui U1st XpaHEHUsT KOHQUTYPALIMU aHAIOTOBBIX U TUCKPETHBIX MAapaMeTPOB JaHHOTO
KOHTpOJLIEpa.
+ BkioueHue pexxumMa SMyJIISIIUN BBICOKOCKOPOCTHOTO UCTOUYHUKA JTaHHBIX.
+ bBazoBrIii aapec u anmapaTHOE MpephIBaHUE TUTATHI (17151 cOOpa MO MPEPHIBAHUIO).
« IlpusHak cOopa aHAJOrOBBIX BXOJIOB IO HPEPHIBAHMIO M YaCTOTy cOopa JaHHBIX IO OJHOMY
KaHaIy.
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+ OO6myto koHUrypaluio Mmpeodpa3oBaTessi aHAJOTOBBIX BXOJIOB B COCTaBE: JIMana3oHa BXOJHBIX
HaIpsKEHUH, TOJIAPHOCTH M YCUJICHUS! KAaHAJIOB.

B pexnMe mpsMoro ompoca aHaJOrOBBIX BXOJIOB amllapaTHOE TpEepbIBaHHME IUIATHI, YacTOTa OMpoca
AHAJIOTOBBIX BXOJIOB U YCHJICHHE aHAJIOTOBOT'O MPE0Opa30BaTes HEJOCTYITHBI.

s koH(urypanmuu TOpTOB HHU(POBBIX BXOIOB/BBIXOJIOB HAa CTPAHHIIC KOHTPOJUIEPA COICPIKUTCS
BKJIa/IKa UX KOHpUrypanuu (puc.2).

¢« QT OpenSCADA KoHtMrypaTop == *x
©ain Pepaktvpoeadve Bua [Nomolls
88O VLLLIZ200 @8
| A 2] Konmponnep: test
TpancnopTép u
ModBus knuneH . Kowtponnep | Mapametpsi | KoHdurypauus nnatsi ‘
SNMP knueHT
BERoYHbIi BbIYM ~[uckpeTtHble 10 nopTel. Bxoabl BeiBpaHsb!!
¥ CGop panH MopT Az []
3eyKoBanA KapT MopT B: [ ]
Noruyeckua yp _
BelumcnunTens Mopt C1: L]
Cbop paHHbIX Mopt C2: []
= Diamond nnar
o
ail
di1
butnuomexa wab
Cl N [I)
Ffoman]

Puc.2. Bknaoka kougueypayuu nopmos yughposwix 6x0006/6bix0008.
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2. ITapamerpsl koHTpOJLIepa Diamond

Moaynem mnpenocraBisercss MHGOpMAIMs O JBYX THIAX I[apaMeTpoB: IU(PPOBOM M aHAIOTOBOM.
Kaxnprit Tun mapamerpa xpaHutcs B oTaenbHON B/l U, Kak cieacTBue, COOEPKUT COOCTBEHHYIO BKJIAIKY
KoHpurypanuu. Bknaaka kKoHUrypally aHAJIOTOBBIX MapaMeTpoB MpeicTaBieHa Ha puc.3. Bxuaaka
KOH(HUTypanuu HUQPpOBBIX MapaMeTPOB MpeIcTaBlIeHa Ha puc.4.

$Pain PepaktuposaHne Bug [lomolls
F -\'. | L ] .I':.-“'::-:-) P
8800001200 28
s 2] Mapamemp: ait
i/ TpaHcnopTsl
W TpaHcnopTHele Np MapameTp [ ATprbyThi | ApxvBauwa ]
= [+ Chop paHHbIX
= Modyns: ~CocToAHune
TpaHcnopTép u Tun: a_prm
ModBus knueH:
Brntoyen:
SNMP knuedT v
BOYHbIA BbIYMC ~KoHdpurypauus
¥ CO6op paHHE ID: ait
3ByKoBan kapTa Vinasi: [
TNorvdeckni ypa
Bb4MCIMTEND H Onucaxue:
Chop naHHBIX 3
=- Diamond nnate
= test
ail
dit
bubnuomeka wab B W
[ ApxmBel | KrikoHaTe:
3 CneumnanbHble Tun aHanoroBoro napameTpa: [B)(G,D, v]
14| Monb30BaTENBCKWE i i
& Ynpaenenwe MomE bl [ﬂ H
£ | [r]
Ffroman]

Puc.3. Bknaoka kongueypayuu anano2oswix napamempos.

C nomobio GopMbI KOH(UTYPAITUN AHATIOTOBBIX MAPAMETPOB MOKHO YCTAHOBHUTD:
« Pexum napamerpa, a UMEHHO « BKITFOUEH» M TUII ITapaMeTpa.
«  Wpentuduxarop, UMs U ONMCcaHue napameTpa.
+ CocrosiHHE, B KOTOPOE MEPEBOIUTH MapaMeTp MpH 3arpy3ke: «Bkiouen».
- Hampasnennocts napamerpa — «Bxom» ninm «Berxomy.
«  @u3MYECKHl KaHAII apaMeTpa.
+  YcuieHne KaHayia B ciydae BXoza (IJIs1 IpsIMOTO OIpoca).

Jnst nocTyma K 3HAUEHUSM aHAJIOTOBBIX MapaMeTpoB (opMupyroTcs aTpuOyThl. [[Is aHaIOrOBBIX
BXO/IOB:
+ 3HaueHHe B mpoleHTax (value);
+ BXOJIHOE HampshkeHue (voltage);
« kox AIIII (code).
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I[J'IS[ AHAJIOTOBBIX BBIXO/JI0B YCTAHABJIMBAIOTCA:

3Ha4YeHHe B MpoieHTax (value);
BBIXOJIHOE HampspbkeHue (voltage).

i

QT OpenSCADA KoHdgurypartop

dann Pepaxktuposanne Bug [lomouws
[ ] Y
88000 Ll 200 @0
s 4] Mapamemp: dit
i/ TpaxcnopTsl
W TpaHcnopTHble Mp MNapameTp [ ATpubyTel | Apxueauwa ]
=[] Coop paHHbIX
5 Modynb: ~CocToaHue
TpaHcnopTép u Tun: d_prm
ModBus knueH? .
SNMP knneHT Briouen: (vl
BrOYHBIit BbIYN ~KoHdpurypauws
¥ CGop paHHE ID: di1
3eykoBan kapTe s [
TNorudyeckni ypa
BhluncnnTen H Onucanue:
Cbop paHHbIx S
£ Diamond nnate
= test
ail
dit
bubnuomexa wab :
[ Apxuesl Brniovars:
4 CneumnancHble Tun auckpeTHOro napaMeTpa: [B}(ﬂ,ﬂ, -
] nﬂnbEhGBaTEHbGHH-E_ Mopr: [ A ,]
& YnpaeneHwe Mmooy
Loop -] Kanan: [{]l Iél
Athena il
D
Froman]

Puc.4. Bxnaoka xongueypayuu yugposvix napamempos.

C noMo1bI0 BKIaKU KOHPUTypauuu HUQpoBbIX apaMeTPOB MOXKHO YCTAaHOBHTH:

Jas

Pexxum nmapamerpa, a UMEHHO «BKirodeH» M TUII mapameTpa.
WneHTudukaTtop, UMs U ONMCaHUE apaMeTpa.

CocTtosiHuE, B KOTOPOE NEPEBOAUTH NapaMeTp IpH 3arpyske: « Bkirouen».
Hanpasnennocts napamerpa — «Bxom» nnu «Beixomy.

@usnyeckuil IOpT U HOMEP KaHaa.

JOCTyna K 3Ha4eHUsSIM [U(GPOBBIX mapaMeTpoB  (opmupyroTcst atpudyr  <value>,

Hpe,HOCTaBHﬂIOHII/Iﬁ BXOJHOC 3HAYCHHEC HUJIN BBICTaBJ'IHIOI]_II/Iﬁ BBIXOJJHOC.

Ccebliku
Ucnons3yemas Bepcus Linux apaiiBepa ot Diamond systems: file:dscud5.91linux.tar.gz

[Tatu nns cOopku apaiiBepa mnst siapa Linux 2.6.29, ucnonb3yemoro mnpu cOope AaHHBIX 110
npepoiBanmio: file:lastkernels.patch
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MopayJb noacucreMbl “Coop 1aHHbIX” <System>

Mooynw:  |System

Hwma: C6op pannbix OC
Tun: DAQ
Hcmounuk: |daq_System.so

Bepcusa: 1.7.5
Aemop: Poman CaBoueHko

[Ipenocrasmsier coop nanubix u3 OC. [logaepxuBaroTcs ucTouHuku AaHHBIX OC
Linux: HDDTemp, LMSensors, Uptime, Memory, CPU u T1.1.

Jluyensus: GPL

Onucanue:

Monyne saBnsercsi, cBoero pona, nuito3oM Mexay cuctemod OpenSCADA u OC(onepanuoHHOM
cucteMoii). Moaynp moydaeT AaHHBIC W3 Pa3IMYHBIX UCTOYHUKOB HaHHBIX OC W MMO3BOJISET YIPABISATH
komnonentamu OC (B Oyayiiem).

Monyne mpenocTaBisieT BO3MOKHOCTb AaBTOMAaTHYECKOI'O IMOMCKA MOJACPKHUBAEMBIX M aKTHBHBIX
UCTOYHUKOB JAaHHBIX C CO3JaHUEM MapaMeTpoB Ul JOCTyHa K HHUM, a TaKkKe peanusanus (QyHKIUH
TOPU30HTAJIFHOTO PE3ePBUPOBAHUS, a2 MUMEHHO COBMECTHOH pabOTHl C YHAaNEHHON CTaHIMEH STOro-ke
YPOBHH.
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1. KontpoJsuiep 1anHbIX

Jnst noGaBnenus ucrounuka naHHBIX OC co3maércs U KOHPUTYpUpYeTCs KOHTPOIUIEp B CHUCTEME
OpenSCADA. [Ipumep BKIIaIKH KOHPUTYpALUHA KOHTPOJLIEPA JAaHHOTO THUIIA H300pakeH Ha puc.l.

«+ 1O OpenSCADA QTCfy: lemo craHumsa

Qain  PepakTupoBadue  Bug [omowe  QTStarer
A BO0O MK L&l 200 BB
|MMH [i] .
T LWEB 1 Koﬂmpunnep. AKmueHble 0aHHble
- WEB 2 ﬁﬁ
- Tect ModBus KouTponnep | MapameTpel
i e testOPC
B BeixodHol mpaHcnops — CocToAHue
IH et TpaHCMOpPTHLIE NPOTOKOME— CTaTyt: g;3anymeH. BLiz0BLI ¢ NepHomoM: 1c. 3aTpayeHo BpeMeHH: 24.94mMc.
El- = CHop AaHHbIX
- Modyris: BrnioueH: (v
El- YeTpocTea ACKY JanviLeH:
Bl Mogyne BFM yueH: V]
- BOYHBIR BEMMCIUTENE Bl koHTponnepa: ["-" |']
(- LUAK3 MCTOYHWEOR AaH
Bl DCOM knuenT ~ KoHpurypauus
- Diamond nnatel ciopa ID: AutoDA
Eh- OfopygosaHue ICP DA
B} BBMWCNWTENE HE java I - Mma: [AKTMEHHE JaHHkIE
B NoTMYEcKMA YpOBEHb ;
Bl ModBUS OnucaHne:
B OPC UA AKTHEHBIE [aHHbIE ONEPaLUMOHHOA CHCTEMBI.
b MOHWUTOPMHT MaLWWH 6K
B SMMP knueHt
B} CHop AaHHERX Siemeny
-- 3pyKoBaA KapTa
=l R COop OaHHbLE CUCT] BrknwuaTk: E‘
[*}- AKTHEHbIE OaHHbIE
- Bubnuomeka walbnoHoa: 3anyckate: (¥
G- ) Apxuesl ABT. c03JaBaTh AaKTMBHLIE MCT. JaHHLL |
E- G4 CneunansHele
- [ Monb3oBaTenbckMe MHTEE Tafinuua cMTeMHBIX NapamMeTpoE: [ﬁ.utnDAprm
. @ YnpaeneHue Mogynamu & MnaHWpoBaHWe onpoca; [1 |v]
B Server - =
e «r] MpUopKTET 380844 onpoca: _n

Jffromad]

Puc.1. Bknaoka kougueypayuu konmpoiiepa.

C noMoIIIbIO 3TOH BKJIAJKH MOKHO YCTaHOBUTB!
+ CocrossHue KoHTposiepa, a uMeHHo: Cratyc, "Bxmouen", 3anymen" u umsa bJ[ coneprkameit
KOH(HUTypaImio.
« Wnentuduxarop, MMs 1 OlUCaHUE KOHTPOJLIEPA.
+ CocrosiHME, B KOTOPOE NEPEBOAUTH KOHTPOJUIEp IpH 3arpy3ke: "Bxirouen" u "3amymen".
« Ilpu3Hak "ABTOMaTHYECKHI NOUCK AaKTUBHBIX MCTOUHUKOB JAaHHBIX U CO3JaHHE NapaMeTPOB IJIs
Hux".
« VMg Tabmuiel 1utsi XpaHEeHUsT KOHQUTYPAIHH [TapaMeTPOB KOHTPOJUIEpa.
+ TlonuTrka ruIaHUPOBaHUA U PUOPHUTET 3a/1a4M cOOpa JaHHBIX.
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2. [TapameTpsl

Monynb System npenocTaBiseT TOJIBKO OJWH TUM apaMeTpoB — “Bee mapamerpsi”. Jl0MOIHATENBHBIMU
KOH(DUTypalimOHHBIMU TTOJISIMU TTAPAMETPOB JAHHOTO MOIYJIS (pUC.2) SBISIIOTCS:
+  YacTb CUCTEMBI;
+ JIOTIOJIHUTENbHBIN (3aBUCUT OT UICTOYHMKA JIAHHBIX).

OT OpenSCADA KoHtH

Pann PepaktmpoeaHue Bug [loMmowe

8000 =RELLLIZ200 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 MCTOYHMKC ~Kondpurypauns

ModBus knuent ID: UpTimeStation

SNMP knueHT .

. Mma: [Bperum 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 ,D,HHHI:.I)@ YacTb cuctembl: [Bpemn paboTbl v] [GTaHu,un v]
OBwagr Harp

[ [ s ]

BrntoyaTs: [+

Flroman)

Puc.2. Bxnaoka xonguzypayuu napamempa.

B Ttabnume Huxke TpHUBEACH CHUCOK TMOANCPKUBAEMBIX HMCTOYHHUKOB maHHbIX OC, 3HadeHwHe
JOTIOTHUTENHHOTO KOH(UTYPAIIMOHHOTO TOJIS ¥ aTPUOYTHI TapaMeTPOB.

Hcr. nanHbIX iﬁi}i‘;@;nglhoﬂﬂ ATpuOyTHI NapamMeTpa TpeboBanus
Nwms/Homep
nporueccopa. Moxer - [real] load:Harpy3ka (%)

n HUMETh 3HAYCHHUE - [real] sys:Cuctema (%)

poueccop

(CPU) HOMeEpa Tporeccopa . [real].
WK OBITH «B OOIIEM) user:MNMonb3oaTtens (%)
10 BCEM TPOLIECCOPaM « [real] idle:MpocTon (%)
<gen>.

Moaynb nogcuctembl “Coop gaHHbIX” <System> 289



HcT. 1aHHBIX

3HaveHue go1m.
KOH(pUrypau. 1moJis

ATpudyTHI IapamMeTpa

TpebdoBanust

- [dec] free:CBoboaHO
(kB);

- [dec] total:Bcero (kb);

. [dec] use:cnonb3oBaHo
(kB);

+ [dec] buff:bydepa (kb);

l_ll\il\éﬁb He ncnonesyercs « [dec] cache:Kew (kB);
( ) - [dec] sw_free:Cson,
csobogHo (kb);
- [dec] sw_total:Cson,
Bcero (kb);
- [dec] sw_use:Cson,
ncnonb3osaHo (Kb).
[t paboThl HCTIOTB3YETCS
oubnuoteka libsensors uiu
ATpuOyTHI ONpeAensaoTCs nporpamma mbmon. bonee
Cencopb! CEHCOPaMH, JI0CTYIHBIMHU Ha HPUOPHUTETHBIM B
(sensors) He ucnonssyercs MaTEepUHCKOH TIaTe. I[J'Ifl MCTIOJB30BAHHH ABJIACTCA
Ka)KJJ0T0 CeHcopa co3/1aércs oubnuoreka libsensors,
OT/EJBHBIN aTpHOYT. MOCKOJIbKY mbmon numeer
Ipo0JIEMbl HA MHOTOS,IEPHBIX
APXHUTEKTypax.
« [string] disk:Vms; JlomkeHa OBbITh YCTAHOBJICHA,
Temneparypa . .
HDD Huck. JlocTynHbIe B . [string] ed:EguHuua CKOH(UT'YpHpOBaHHA U
(hddtemp) CHCTEME JIUCKH. n3mMepeHus; 3aIylieHa Kak CepBHC

. [real] t:TemnepaTypa.

nporpamma hddtemp

Bpewms paboTtst

Bpewms pabGoTsr:

+ [dec] full:CekyHapl
MOMNHOCTbIO;
- [dec] sec:CekyHapl;

(uptime) g:’g;e“v’l'ﬂa; . [dec] min:MuHyThI;
LA, + [dec] hour:Yacsi;
- [dec] day:OHu.
ATpuOYTHI ONIpeAETAIOTCS
HDD Smart | {uck. JocTymnHbie B SﬁAR;;E?{?;\gH ig;?}?;mn JoipkHa OBITH YCTAaHOBJICHA U
(hddsmart) CHUCTEME JTUCKH. FULA YK Jrcd. JIOCTYITHA yTHJIATA smartctl.
Ka)X/I0T0 T0JIsl co3aaéTcs
OTJENbHBIN aTpuOyT.
Juck nnum paznen. ATpulyTHI:
Cratucruxa JlocTyIHBIE B CUCTEME . [dec] rd:[MpoumnTtaHo (K6);
HDD (hddstat) .
JICKH U Pa3/IeIibl. + [dec] wr:3anncaHo (K6).
. . |ATpuOyTHI:
CraTucTHKa Cerepoii mHTepdeiic. + [dec] rcv:Mpunarto (KB6);

cetu (netstat)

CereBble HHTEpdEICH
JIOCTYIIHbIE B CUCTEME.

- [dec] trns:epepaHo
(K6).
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Moayab noacucreMsl “COop 1aHHBIX”
<BlockCalc>

Mooynw:  |BlockCalc

Hms: bno4uHbIi BRIUKCIUTEb.
Tun: DAQ

Hcmounux: |daq_BlockCalc.so

Bepcus: 1.5.0

Aemop: Poman CaBoueHko

Onucanue: |IIpenoctaBisieT OJOYHBIN BEIYUCITUTENb.
Jluyensus: |GPL

Monyns moacuctemsr «DAQ» BlockCalc npenocrasnsier B cuctemy OpenSCADA MexaHu3M co3aHus
MOJIb30BATEIbCKUX BBIUMCICHUNA. MeXaHH3M BBIYHCICHUI OCHOBBIBAETCS Ha (POPMAILHOM SI3bIKE OIOUYHBIX
cxeM((pyHKIIMOHATBHBIX OJIOKOB).

Taxoke MozmyneM peanusyroTcsi (QyHKIMM TOPU30HTAIBHOTO PE3epPBHUPOBAHUSA, & UMEHHO COBMECTHOM
paboThI ¢ yIanéHHOW cTaHIUel 3Toro-xe ypoBHs. Kpome cHHXpOHHU3AIMK 3HAYCHUI U apXUBOB aTpUOYTOB
[apaMeTpoB MOAYJIEM OCYLIECTBISETCS CHHXPOHHU3ALMs 3HAu€HUHM OJOKOB OJOYHOM CXEeMBbl, C LENbIO
0e3y/1apHOro MoAXBaTa arOPUTMOB.

S3pIKU GJIOYHOTO MPOrpaMMHUPOBAHUS OCHOBBIBAIOTCA Ha MOHSTUU OJIOYHBIX cXeM ((YHKIMOHAJIbHBIX
6nokoB). [Ipy 4yeM B 3aBUCHMMOCTH OT CYHIHOCTH OJIOKa OJOYHBIE CXEMbl MOTYT OBbITh: JIOTHUECKUMHU
CXE€MaMH, CXEMaMH pEJIeHHON JIOTUKU, MOJEIBI0 TEXHOJIIOTHYEeCKoro mnpouecca u apyroe. Cyrbs O104HON
CXEMBI COCTOUT B TOM, YTO OHA COJIEPKUT CIIUCOK OJIOKOB U CBS3U MEXY HUMH.

C dopmanpHOil TOYKM 3peHUS OJIOK ATO 31eMeHT ((PyHKIHs), KOTOPBIM HMMEET BXOJbI, BBIXOIBI H
QITOPUTM BBIYHCIICHUS. VICX0Ms M3 KOHIEHIMK CPeJlbl TPOrpaMMHUPOBaHUs, OJOK — 3TO KaJp 3HAYCHUH,
ACCOLIMMPOBAHHBIN ¢ 00bEKTOM (YHKITHH.

Pazymeercs, BXOAbI U BBIXOABI OJIOKOB HY)KHO COCAMHSTH JJIs TIOJYUYECHHs IETbHONW OJIOYHOW CXEMBI.
[IpenycMOTpeHbI ClIeayIONIne THIIBI CBSA3CH:

+  MeXOJOUYHBIC, MOAKITIOYCHNE BXOAA OJHOTO OJIOKAa K BBIXOJY APYroro, BXoJa OJHOTO OJIOKa K
BXOJIy JIPYTOr'0 U BBIXOJ OJHOTO OJI0Ka KO BXOJYy JIPYroro;
+ JalbHUE MEXKOIOYHBIE, COSAMHEHHE OJIOKOB KOHTPOJUIEPOB Pa3HBIX OJOYHBIX CXEM JaHHOTO
MOJIYJIS;
+ K03 UIUEHTHI, peoOdpa3oBaHUe BXOJa B MOCTOSHHYIO, BCE BXOJbI/BBIXOJBI MO YMOIYAHUIO
WHULIUUPYIOTCS KaK MOCTOSIHHBIE,
- BHENIHWI aTpuOyT napamerpa.

VYCnoBHO coenuHEeHUs1 OJOKOB MOXKHO M300pa3sUTh Kak CBSI3M MEXIy Ookamu B 1enom (puc. 1) wmm
JIeTanu3anus cBsize (puc. 2). B mporecce CBsA3bIBaHUS TMapaMeTpPOB OJIOKOB JIOMYCTUMO COEIUHEHUE
napameTpoB so0oro Ttuma. [Ipu 3TOM, B mpolecce BbIYUCICHHUS OyIET BBIIOJIHATHCS aBTOMATHYECKOE
NPUBEJICHNE THIIOB.

Moaynb nogcuctembl “Coop aaHHbIX” <BlockCalc> 291



brnouHas cxema V3la MCAY CTYIICHAMH KOMIIPECCOpPOB

J—b KPI2 —» TP1 >
1

| P V= 20 > PPS ——>
T PR3 R K Ny a1 > c2 .
_l_).. CIHE & IO TH

KIIZ8

Puc. 1. Obwue ceazu mesxicoy o6aoxkamu 6104YHOU CXeMbl

Tapam IMapam IMapam TTapam IMapam Tapam
Po : I Po > ] Pa
j; — * £ - ) IFb o £ - Fo
ipacxod)
Eyumyna Fyumyia Fyumyna
Enow: Hemounux FF3? Enow: PP3 Enow: KIIIS

Puc. 2. Jlemanusuposanusie ceazu medxncoy brokamu
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1. KonTpoJiep Mo

Ly JIst

Kaxxaplif KOHTpOJJIEp STOTO MOJIYJS COJEPKUT OJIOYHYIO CXEeMy, KOTOPYIO OH OOCYHTHIBAET C
yKa3aHHBIM mepuoaoM. JlJis TIpeaoCTaBleHUS BBIYUCICHHBIX MaHHBIX B cuctemy OpenSCADA B
KOHTPOJIJIEpE MOTYT cO3/1aBaThCsi mapameTpbl. [Ipumep BKiIaaku KOHGUTYpalUMd KOHTpOIUIepa NaHHOTO

THUNA N300pakeH Ha puc.3.

~+ O OpenSCADA QTCfg: lemo craHups

Dain Pepaktwpoeanwe Bug [omows QTStarer

A300C0 ™

= 4200 DB

Y

mA

E- & [emo cTaHuns

Bl 55 Baskl aHHEIX

-1}, BesonacHocTs

i TpaHcnopTel

~la TPEHCMOPTHBIE NPOTOK]

- || CBop KaHHBIX
El- Modyne:

Bl YeTporcTea ACKY

El Mogyne BFN

El- BNOYHBIA BBIMWCINTE
B} OBWeeTaHUMOHE
G- OBWECTaHLUWOHK
2 Mogens KM101
i G- Mapamemp:
¢ B Brok:
B Mogens KM102
B} KM102entr
Bl Mogens KM201
Bl Mogens KM301
B Mogens KM302
- Mogens KM202

-~ LLINK3 WETOMHWKOB O

- DCOM KENWUEHT

- Diamond nnatel chic

- Q@opyaoeaHue ICP

- BEIMWUCNWTENE Ha jav

- JIOMMYeCKWA YpOBEHE

- ModBUS

- QPC UA

i MOHUTOPWHT MaLIWH

-« SMNMP knueHt

t- COop AaHHBIX SiemE

- 3pyKoBan KapTa it

4 | i | 4 Ip

o)

o-28-8-5-5

R ez gEa S REI R tn RET BT

Konmponnep: Modenb KM101

KoHTponnep [ MapameTphl | Cxema fnokos ]

— CocToRHKe
CTaTyc: g:3amyweH. Bui3oBkI ¢ nepuogom: 10Mc. 3aTpayeHo BpemeHn: 0.656mc.
Brniodex: [+

JanyweH: ¥
B koHTpONNepa: [MvSﬂI_AnastMndel |v]

— KoHdurypauna
ID: Km101

KmaA: [I'u'ln,u,enh KM101

OnwWcaHue:

CoOgpHuT MOOeNs NEPBOTD KOMMPECCOPa HW3KOMD gaeneHna KM101.

Brniodatk: [+

3anyckate: v

Tafnuua NnapameTpoE: [ﬂnastKM1U1_prm

Ta@inuua Gnokoe: [ﬂnastKM1U1_hlocks

MNaHMpoBaHUE BRIMWCNEHNI [ 0.0

MpHOPUTET 334340 BEIMWUCNEHWA: _
Yueno uTepaumii B ofHoM Nepuode oficuéTta:

C NOMOIIBIO PTOH BKIaAKU

Puc. 3. Bkraoka xounghueypayuu xonmpoJiepa.

MOJXHO YCTaHOBUTD:

IFforar

+ CocrosHue KOoHTpoJiepa, a umMeHHo: Cratyc, «Bkimouen», «3anymen» u ums b/, conepxatieit

KOH(pUTyparuro.

«  Wpentuduxarop, UMs 1 ONUCaHUE KOHTPOJLIEPA.
+ CocrosiHHE, B KOTOPOE NMEPEBOIUTH KOHTPOJUIEP TPH 3arpy3ke: «Brimrouen» u «3amymieny.
+  HMmena Tabnui s XpaHeHUs MapaMeTpoB U OJIOKOB KOHTpOJLIEpa.
+ ITlonuTrka MIaHUPOBAHUS BBIYMCICHHSA, IPUOPUTET M YUCIIO UTEPALUH B OJHOM IMKIIE 3aJauu

BBIUHUCIIEHUSA OJIOYHOMN

CXEMBbI KOHTPOJUIEpa.
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2. bio4yHasi cxema KOHTpoJLIepa

bnouynas cxema QopmupyeTcs MOCPEICTBOM BKJIaJAKH OJOKOB KOHTpOJUIEpa, KoHGUrypamuu Ojoka
(Puc.4) u ero csszeit (Puc.5).

broku OnmOYHOH CXeMBI MOTYT CBSI3BIBATHCS KaK MEXKAY COOOH, Tak M MOIKIIOYATHCS K aTpudyram
napameTpoB. CaMu OJIOKH TIPH 3TOM HE COJIepKaT CTPYKTYpbI BX0a0B/Bbixo10B(10), a conepkar 3Ha4eHus,
ucxozst u3 cTpykrypsl 1O cBs3anHol (pyHkunu. OyHKIUM A7 CBS3BIBAHHUSA C OJIOKOM HCIOJB3YIOTCS U3
00bexTHOH Mozenu cucteMbl OpenSCADA.

JIro0oit 610k MOKET B JTIFOOOM MOMEHT OBITh UCKIIOUYEH U3 00pabOTKH M MEPEKOH(PUTYPUPOBAH TOCIIE
4ero MOXET OBbITh OMATH BKIIOYEH B 00paboTKy. CBsi3u Mexay OI0KaMu MOTYT KOH(pHUTypupoBaThcs 0e3
UCKITIOYCHHS OJIOKOB W3 0Opa0OTKM W OCTAaHOBKH KOHTpoyuiepa. 3HadeHus Bcex [0, HE OXBayCHHBIX
CBSI3SIMU MOT'YT OBITH U3MEHEHBI B ITpoIiecce 00paboTKH.

C nmoMo1Ipio BKIaIKH OJIOKOB MOXKHO:
+ Jlo6aBuTh/ynanuth OJI0K B OJIOYHYIO CXEMY.
+ IIpokoHTponupoBaTh 0O0IIee KOIWYECTBO, KOJIWYECTBO BKIIOYEHHBIX W  KOJIUYECTBO
oOpabaThIBaeMbIX OJIOKOB.

|'_-"" 01 OpenSCADA QTCig: Jemo ctaHums

®aiin  PepakTnporanne Bua  Momowe QTStarer

88000 —»RX L&l 80 22
o

bnok: KFP101

DCON knnenT
SNMP knuenT
Cifopygoeanne ICP DAS - 1o Cunan
BROYHBI BERNHCANTEND
OBwecTaHUNOHES
KM102entr Brniuen: W]
CfwecTaHynoHEa (KOHTR)
= KM101 CApaGaTeeaeTca: @
Mapamemp.:
Bl Emok: — Kondurypayma

O-#-#

—CocToAHNE

Cryn. 1 kamnp. KM101 ld: kppP1o4
CTyn. 2 kamnp. KM101

Wma: | KPP101

KW104 (nen. mexannam
Apocens 100

Boszn, oxnag. AT101_1 AHTHROMOAXHBIH perynupymuwﬁ knanaH komnpeccopa KM101.
Bozn. oxnag. AT101_2
¥een 3.1

KWA05 (nen. mexaHnzm,
KWA101 (nen. mexannzm)

OnncaHue:

KSH101 Brnwuate: @

KEH104

Vhen 4.1 CbpafaTeEaTs: @

KSH106 MpeawecTeywwHi Bnok: [ |v]

KWA0E (nen. mexaHnzm,
KWA02 (Men. mexaHnzm) ByHEUNAD DAG. JawvalikeCalelib_techApp fnc_klap

CenapaTop G101/
CenapaTtop C101/2 E NepelTh & dyHELMN

CenapaTop 210173

] EE‘1D1 [Ilz]'
[ ]

‘i

Puc. 4. Bxraoka konghueypayuu 610xa 6104HOU cxembl.

C nomorpio hopMbl KOH(UTYpaIK OJI0Ka MOKHO YCTAHOBUTH:
« Cocrosnue 010Ka, a tMeHHO: «Bximouen» u «O0pabaTbiBaeTCs.
«  Wpnentudukarop, UMs 1 onucaHue OJI0Ka.
« CocrosiHHE, B KOTOPOE MEPEBOIUTH OJIOK MpH 3arpy3ke: « BkirtoueH» u «3amymieHy.
+  VYka3aTh OJIOK, KOTOPBIN JOJDKEH 0053aTEIBHO BBITIOJSATHCS TP JAaHHBIM.
- Hasnauuth pabouyro QyHKIm0 u3 00beKTHOU Mojemu. [lepeiitu k pyHKIMU 11 03HAKOMIICHUS.
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s LT Configurator of OpenSCADA: [leMo cTaHUMA

Dalin  PepakTipoeaHwe  Bug  Momows  QTStarter

880QO=x &L 200 80

] Bnok: KPP101
Lemo cTaHumA
-
i Baskl faHHbIX €8 AW
‘:&5 BesonacHocTh m“
'5} TpaHcnopTbl —MNokasaTh B
o TPaHCNOPTHEIE MPOTOKONL i
C i
/| CBop paHHBIx KpoiTeie: [ ]
=l Modyns: —o
LLnos METOMHWKDE gaHHBIX
MocBus BxogH. pacxog (TM): [Cﬂoﬁnﬂ,Hﬂ | v]
DCOM knmeHT BxogH. paeneHwe (ata): [J'Im{anhHan | v] [nude4_1 Po2 | v]
SHMP knueHT
[=)- BRoYHEIM BEIMMCIMTEND BxopgH. TemnepaTtypa (K): [J'Im{anhHan | v] [AT1 01 _2To | v]
ObwecTaHUMOHKS ) -
K1 02cntr BeixogH. pacxon (TM): [J‘InuanhHan | v] [nndeﬂj Fi2 | v]
OB wecTaHoHKA (KOHTP) BbixogH. 4aBneHwe (ata): [CBuﬁup,Ha | v]
= Km101
Mapasemp: BeixogH. Temnepatypa (K [CEDEQ,{LHE | v]
=} brok: i |
Cryn. 1 komnp. KM101 BbixogH. ced. TpyBbl (M2): [Cﬂuﬁup,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): [Cﬂuﬁup,Hﬂ | v]
Bosg. oxnag. 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. Bxnaoka kongueypayuu cesseil 610Kka 6104HOU CXeMb.

C moMoImp0 BKIAJAKH KOHGUTYpaIMH CBs3el OJoKa OJOYHOW CXEMbl MOXKHO YCTaHOBHTBH CBSI3U IS
Ka)KI0ro rapaMmerpa 0J0Ka OTAeTIbHO.

[TomnepKuBarOTCS CIEIYIOIINE TUTIBI CBSI3CH:
+  MexO6nounsie. [Togkmouenne Bxona OJIOKa K BBIXOIY JIPYroro OJI0Ka, BXOJa OJHOTO OJIOKa K
BXOJy JIPYTOT0 U BBIXO/Ia OJTHOTO OJI0Ka KO BXOJy JIPYTOro.
+  JlanbHue mexOaounbie. CoenHeHUe OJIOKOB M3 Pa3IMYHBIX KOHTPOJUICPOB JTAHHOTO MOIYJIS.

+ Koadpdunument. IlpeBpamienne BxoJa B KOHCTAaHTY. Bce BXOIBI/BBIXOABI O YMOYaHHUIO
WHUIIMUPOBAHBI KaK KOHCTAHTHI.

- Buemnwuii atpubyT napamertpa.
Jlyis yCTaHOBKM 3HAUYEHUI MapaMeTpoB OJ0Ka MpeJHa3HauYeHa COOTBETCTRYOMas BKiaaka (Puc.6).

B cootBerctBHM ¢ peanmzaredt  mosib3oBaTenbCkux  pyHkmuit B cucteme  OpenSCADA
MOJIJICPXKUBAIOTCS YeThIpe OCHOBHBIX TuMa 1O: 11eoe, BemecTBEHHOE, JOTHUYECKOE 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. Bxnaoka xongueypayuu 3nauenuil napamemposg 010Kka O10YHOU cXeMbl.
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3. IlapaMeTpbl KOHTpOJLJIEpa

Monynp mnpenocTtaBiseT TOJBKO OAMH TuUll mnapamerpoB “Cranmaptsiii”. Ilapamerp cimyxut i
OTpayKeHMsI BBIUUCICHHBIX B OJIOKaX JaHHBIX Ha aTpUOYTHI NapaMeTpoB KOHTposulepa. IIpumep Bxiagku
KOH(UTrypanuu napamerpa rnpusejieH Ha Puc.7.

$ain Pepaktvpoeanwe Bwag [lomolwb
3 -\'. /] N ) 3 ﬁ::?:’ P
88000 LLLI200 20
B Mapamemp: KLU21
i TpaHcnopTsl i
i TpaHcnopTHblE MPOTOKOIb MapameTp [ ATpubyThl | ApxuBauna ]
/| CBop paHHbIx o
) Modyrne: —CocTofHne
TpaHcnopTép UCTOYHKK Tun: std
ModBus knueHT
B :
SNMP knuenT iaieH: (vl
= BnoYHeIi BeMMCIWTENE ~KoHdpurypaums
= OBWecTaHUnoHKa ID: K21
= Mapamemp: Vwas: [KLLI21
OnucaHue:
FTO804
F7_8
L1 B :
T_PP1 Knio4aTe: [+
T_PP3 MNapameTpe! Brioka:
T_PP5 KLL211m.com:com
P_PP1 KLLI21um.st_open:st_open
P_PP3 KW21um.st_close:st_close
P_PP5
P3 @ (]
P4 2
(4 i («I*]
Froman

Puc. 7. Bknaoka konghueypayuu 3navenuti napamempos KoHmpoJiepa.

C noMo1IbI0 3TOM BKJIQJAKH MOKHO YCTaHOBUTH!
+ CocrosiHME apaMeTpa, a UMEHHO: «BKiItoueH» u TUIN napameTpa.
«  Wpentuduxarop, UMs ¥ ONMCaHKUEe apaMeTpa.
+ CocrosiHHME, B KOTOPOE NIEPEBOIUTH MapaMeTp IpH 3arpy3ke: «BKitoyen».
« Ilepeuenp aTpuOyTOB, OTpaXEHHBIX Ha mHapaMeTpbl OMokoB. DopMmMupyeTCs B BHJIE CIHCKA
a51eMeHTOB B popmare: <BLK>.<BLK 10>:<AID>:<ANM>. T ne:
« <BLK> - ugentuduxatop 06;10ka, 0J109YHON CXEMBI; ISl TOCTOSTHHOM 3HAYCHUE
yCTaHaBIIMBACTCS:
'*s' - CTPOKOBBIH THIT;
'*1' - IEJIOYHCIIEHHBIH THII,
"*r' - BEeIIeCTBEHHBIN THII,
"*b' - moruveckuii TUr.
« <BLK 10> - mapametp 610K, 6;104HON CXEMBI; AJIS IOCTOSTHHOM 3HaUEHHH
YCTaHABJIMBAETCS B 3HaUEHHE aTpUOyTa;
« <AID> — naeHtudukaTop aTpudyTa napaMmerpa;
« <ANM> — ums atpulyTa napamerpa.
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4. KonupoBanue 0JJ0YHBIX CXeM

JUis ynpolieHuss ¥ yCKOpPEeHHUsl IMpoLeaypbl pa3paboTKH CIOXKHBIX U MOBTOPSIIOIIMXCS OMOYHBIX CXEM
MPEyCMOTPEH MEXaHNU3M KONUPOBAHUS 3JIEMEHTOB OJOYHOM CXEMBbI KaK M0 OTAEIbHOCTH, TaK U OJIOYHBIX
CXeM IIeTMKOM. MexaHu3M KonupoBaHus UHTerpupoBaH B 11po OpenSCADA u paGotaeT npo3paydHo.
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Moayab noacucreMsl “COop 1aHHBIX”
<JavaLikeCalc>

Mooynw:  |JavalikeCalc

Hwma: Brraucimrens Ha Java-1io1o0HOM SI3BIKE.
Tun: DAQ

Hcmounux: |daq JavalikeCalc.so

Bepcus: 1.9.5

Aemop: Poman CaBoueHko

[IpenocTaBiisier OCHOBaHHBIC Ha java MMOJ00HOM SI3BIKE BEIYHUCIUTEIh U JIBHIKOK
Onucanue: |6nommotek. [Tonp3oBaTens MOXKET CO3/1aBaTh U MOIUGPHUITUPOBATH QYHKIIUH M UX
OUOIMOTEKH.

Jluyensusa: |GPL

Monyns koutposepa JavalikeCalc npenocraBiser B cuctemy OpenSCADA mexaHu3Mm CO31aHUS
byHkumMid 1 ux OmOIMoTeKk Ha Java-mogoOHOM s3bike. Ommcanwe (QYHKIMKA Ha Java-mogoO0HOM S3BIKE
CBOJUTCS K OOBSI3KE MapaMeTpoB (YHKIMU anroputMoM. Kpome 3Toro mMomayns HajgelneH (yHKIHSIMHU
HETIOCPEICTBEHHBIX BBIYHUCIICHHH ITyTEM CO3JJaHMs BBIYUCIIUTEIBHBIX KOHTPOJUICPOB.

HenocpencTBeHHble BBIUMCIEHUS O0ECTIEUMBAIOTCS CO3/IaHUEM KOHTpOJUIEpa M CBSI3BIBAHUEM €ro ¢
¢dbyHkue storo ke monynsa. [ns cBsi3aHHOM (YHKUMM CO31aéTcsl KaJlp 3HAYEHUM, HaJ KOTOPBIM H
BBITIOJIHAIOTCS IEPUOIUYECKUE BBIUNCIICHHUS.

Monynem peanu3yrorcs (yHKIIUH TOPU30HTAILHOTO PE3EPBUPOBAHUS, & IMEHHO COBMECTHOM pabOTHI C
ynanéHHON CTaHIMed 53Toro-ke ypoBHS. KpoMe CHHXpOHM3allMM 3HAY€HUH W apXUBOB aTpuUOyTOB
napaMeTpoB MOJYJIEM OCYIIECTBISIETCS CHHXPOHU3AIMs 3HAYCHHWI BBIYMCIUTENHHOW (DYHKIWH, C UENBIO
0e3yJapHOTO MOIXBaTa ajJrOpPUTMOB.

[TapameTpbl (GYHKIMU MOTYT CBOOOZHO CO3/1aBaThCs, YNANAThCS WIM MoauduuupoBaTbes. Tekymas
BepcHsl MOAYJS MojaepkuBaer 10 65535 nmapameTpoB (yHKIUU B CyMME C BHYTPEHHUMHU MEPEMEHHBIMHU.
Bun penakropa gyHkiuii mokazan Ha puc. 1.
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daian Pepaxktuposadwe Bua [Nomowb

88 0QCO =X LLLIBO e
=]

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. Buo peoakmopa ¢ynxyuii.

[Tocne nr0060ro W3MEHEHUs TMPOrpaMMbl  WIM  KOHQHUIypalMd NapaMEeTPOB  BBITOJIHIETCS
NEPEKOMITUIISIIUS TIPOTPAMMBI C YIPEXKJICHHUEM CBSI3aHHBIX ¢ (QyHKIMeW oObekToB 3HaueHuil TValCfg.
KoMnumsTop si3pIka MOCTPOEH € MCIIOJIB30BAaHUEM M3BECTHOI'O IeHepaTopa rpaMMaTHKH «Bisony, KOTopbIi
COBMECTHUM C HE MEHEE U3BECTHOM YTHIIUTOU Y acc.

SI3pIK  UCTOJB3yeT HESIBHOE OINpeiefieHue JIOKaJIbHBIX TEepEMEHHBIX, KOTOpOE€ 3aKIoyaeTcsl B
OIPEJEICHUM HOBOW IIEPEMEHHOW B Clly4aec IpPUCBaMBaHUA €W 3HadeHud. [IpuuéMm Tun JI0KaIbHOU
MEPEMEHHON YCTaHaBIMBAeTCI B COOTBETCTBMM C THUIIOM IpUCBaMBaeMoro 3HaueHusa. Hampumep,
BeIpakeHne <Qr=Q0*Pi+0.01;> onpenenut nepemennyto Qr ¢ Tumnom nepemenHoi QO.

B pa60Te C Pa3JIMYHBIMU TUIIAMH OAHHBIX A3BIK HCIIOJB3YET MCXAHU3M aBTOMATHYCCKOI'O IMPUBCIACHUS
THUIIOB B MCCTax, rac HO)IO6HOC MPUBCACHUC SABJISACTCA LICJ'ICCOO6p8.3HBIM.

JlJis KOMMEHTHPOBAHHUSI YYacTKOB KOJ/Ia B SI3bIKE MPEIyCMOTPEHBI CUMBOJIBI «//» W «/* ... */». Bcg, uro
unet nociue "//" 10 KOHIa CTPOKHA U MKy «/* ... */» HTHOpUPYETCS KOMITUISATOPOM.

B mponecce reHepanuu Koja KOMIIWIATOP fA3bIKA IMPOU3BOAUT ONTHUMH3AIMIO 1O KOHCTAaHTaM H
NpUBEJCHUE TUIIOB KOHCTAaHT K TpeOyemomy tumy. [log onTumu3ammeldl KOHCTaHT MOJpa3yMeBaeTCs
BBINOJIHEHHE BBIYMCICHUH B MpOLecce TOCTPOCHUS KOJa HaJl BYMsl KOHCTAaHTaMH M BCTaBKa pe3yJsibTaTa B
koa. Hampumep, Beipakenume <y=pi*10;> cBepHércs B mpocroe mnpucBamBanue <y=31.4159;>. Ilox
NPUBEICHHEM THIIOB KOHCTaHT K TpeOyeMOMY THUITy MoJpazyMeBaeTcsi GOpMUpPOBaHUS B KOAE KOHCTAHTEHI,
KOTOpasi MCKJIIOYaeT NMPUBEJCHUE THUMA B Mpouecce ucrnonHeHus. Hampumep, Boipaxenune <y=x*10>, B
CiIy4ae BEIECTBEHHOIO THIIA TIEPEMEHHOH X, Tpeodpazyercs B <y=x*10.0>.
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SI3BIK TMOAJIEPKUBAET BBI30BBl BHELIHMX W BHYTpeHHUX GyHKumi. Mms mo0oit gyHKuum BooOIIe
BOCIIPUHUMAETCS KaK CHMBOJI, IIPOBEpKa Ha NPUHAUIKHOCTh KOTOPOTO K TOM MIM HMHOM KaTeropuu
TPOM3BOUTCS B CIEIYIONIEM MOPSI/IKE:

+  KJIIOYEBBIE CJIOBA;

+ KOHCTAHTHI,

+ BCTPOEHHBIE (QYHKIINY;

- BHemHHe QyHKIMH, GYHKINU 00beKTa U cucTeMHBIX y310B OpenSCADA (DOM);

* yX€ 3aperuCTPHUPOBAHHBIE CUMBOJBI IIEPEMEHHBIX, aTpUOYThl OOBEKTOB U HEpapXusi 0OBEKTOB
DOM,;

* HOBBIC aTPUOYTHI CHCTEMHBIX NTApaMETPOB;

*+ HOBBIE MapaMeTpsl QPyHKIHHU;

+ HOBas aBTOMaTHYecKas MepeMeHHas.

Br130B BHEIIHEH (YHKIINHU, KaK U aTpuOyTa CUCTEMHOTO MapaMeTpa, 3alUChIBACTCS KakK aJipec K 00BEKTY
JTUHAMHYIECKOI'0 JiepeBa 00BEKTHOMI MOJIeTIN CHUCTEMBI OpenSCADA B BUJE:
<DAQ.JavaLikeCalc.lib_techApp.klapNotLin>.

Jns mpenocTaBiaeHUs: BO3MOKHOCTH HAIIMCAHUS M0JIb30BATEIBCKUX MPOLIEAYP YIPABICHUS Pa3INYHBIMU
komnoneHtamu  OpenSCADA  moayneM mnpepoctaBisiercs  peanusanust APl mpexoMmnusiiuu
MOJIB30BATENBCKUX TPOLIEAYp OTAEIbHBIX KoMmoHeHTOB OpenSCADA Ha peanusanum Java-momao0HOTO
s3pIKa. Takumu KoMIOHeHTaMu yxe sBisiioTcs: [1labiaonsr mapamerpoB moacucteMbl «COOp TaHHBIX» U
Cpena Buzyanuzanuu u yrpasieHus (CBY).

1. Java-nmoao0HbBIN A3BIK

1.1. DJ1eMeHTHI A3bIKa
Kmouesvie cnosa: if, else, while, for, break, continue, return, using, true, false.

Ilocmosnnvie:
« necaruunble: udper 0-9 (12, 111, 678);
- BocbMepuunble: nugps 0-7 (012, 011, 076);
 mecTtHaAnaTepuunbie: udpel 0-9, 6yksol a-f umu A-F (0x12, 0XAB);
« BemecTBeHHbIe: 345.23, 2.1e5, 3.4E-5, 3e6;
- Jjoruueckue: true, false;
- crtpokoBbie: "hello", 6e3 mepexoma Ha OPYTyl0O CTPOKY OJHAKO C TOIACPKKON MpsIMoOi
KOHKaTEHAITUH CTPOKOBBIX KOHCTAHT.

Tunwt nepemernblx.
. memoe: -231..231 EVAL INT(-2147483647);

. Bemecteennoe: 3.4 * 10398 EVAL REAL(-3.3E308);

- noruueckoe: false, true, EVAL BOOL(2);

« CTpPOKa: TIOCIEIOBATEIIBHOCTh CHUMBOJIOB-0aiiToB (0...255) 000l IIuHBI, OTPaHUYCHHOU
o6bpéMom namsaTu u xpanwiuiem B B/l; EVAL STR("<EVAL>").

Bcempoennvie koncmanmor: pi = 3.14159265, e = 2.71828182, EVAL BOOL(2), EVAL INT(-
2147483647), EVAL REAL(-3.3E308), EVAL STR("<EVAL>")

Ampubymer napamempog cucmemvl OpenSCADA (nauunasn ¢ noocucmemor DAQ, 6 6ude <Tun mooyns
DAQ>.<Komwmpoanep>.<Ilapamemp>.<Ampubym>).

@yuxyuu ob6vexmuou mooenu cucmemovt OpenSCADA.
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1.2. Onepanumu si3bika

Omnepamyy, mnoaAep)KUBaeMble S3BIKOM, TIpPEICTaBlIeHbl B Tabmuie Hwke. Ilpuoputer oneparmii
YMEHBLIAETCS CBEpXY BHU3. Onepanuu ¢ OJJMHAKOBBIM IIPUOPUTETOM BXOJST B OJJHY LIBETOBYIO TPYyMILY.

CumBoa Onucanue
0 Bb130B dyHKIHMN.

{} [IporpammubIe OJ0KH.
++ HukpemeHT (mocT u mpe).

- JlexpeMeHT (10CT U 1pe).

- YHapHBbI MUHYC.

! Jlorndeckoe oTpuiiaHue.

~ [ToOuToBOE OTpHUIIAHHE.

* YMHOXKEHUE.

/ enenue.

% OcCTaToK OT LIEJTOYUCIEHHOTO JIEICHU.
+ Cnoxenue

- Beruutanue

<< [Topa3psaHblil CIBUT BIEBO

>> [Topa3psinHblil CABUT BIIPABO

> bonbme

>= Bosnbiie unu paBHO

< Menblie

<= MeHbI11e WM paBHO

= PaBHO

1= Hepagno

| [opaspsaanoe «JIN»

& [Topaspsannoe «MN»

A [Topaszpsanoe «Hckmouaromee NI
&& Jlorumueckmii «»

| Jlornueckmii «1JIN»

?: VYcenosuas onepanust (1i=(1<0)?0:1;)
= ITpucBauBanue.
+= IIpucBanBaHue CO CIOKEHUEM.

o= HpI/ICB auBaHUC C BBIYUTAaHUCM.

o= [TpucBanBaHKe ¢ yMHOKEHHEM.

/= HpI/ICBaI/IBaHI/IC C AJCJIICHUCM.
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1.3. BerpoenHbie QyHKIUM A3BIKA

BupTtyanpHON MalmHOM s3bIKa MpeycCMaTpUBAETCs CIEAYIOMNN HaOOp BCTPOCHHBIX (DYHKIHIA 00IIero
Ha3HAYCHMUS:

double max(double x, double x1) — MakcuManbHOE 3HAYEHUE U3 X U X/}
double min(double x, double x1) — MuHUMaNBHOE 3HAYCHHE U3 X U X/
string typeof(ElTp vl) — Tun 3Hauenus vi.

I[J'If[ o0ecrieueHUs BEICOKOM CKOpPOCTH pa6OTI)I B MAaTCMATHYCCKUX BBIYUCIICHUAX MOAYJIb IMPEAOCTABIIACT
BCTPOCHHBIC MAaTCMATHUUYCCKUC Q)YHKHI/II/I, KOTOPBLIC BBI3bIBAIOTCA HAa YPOBHC KOMaHI BHpTyaHBHOﬁ MAalIWHBI:

double sin(double x) — cunyc x;

double cos(double x) — kocunyc Xx;

double tan(double X) — TaHTreHC X;

double sinh(double x) — cunyc runepOOIUUECKHIA OT X;

double cosh(double x) — xocuHyc runepooINUECKUil OT X;

double tanh(double x) — TaHreHC TUTIEPOOTUIESCKUI OT X;

double asin(double x) — apkcunyc OT X;

double acos(double x) — apkkocuHyc OT X;

double atan(double x) — apkTaHreHc ot X;

double rand(double x) — cnygaitnoe uncno ot 0 10 X;

double lg(double x) — necsTmunblii TOoTapudM OT X;

double In(double X) — HaTypanbHBI TOTapU(M OT X;

double exp(double x) — 3KcnOHEHTa OT X;

double pow(double x, double x1) — Bo3BeneHue x B cTeneHs x/;
double sqrt(double x) — KopeHb KBaApaTHBIH OT X;

double abs(double x) — aGconoTHOE 3HAYECHHE OT X;

double sign(double x) — 3Hak uucna x;

double ceil(double x) — okpyriieHne yucia x 10 OOJIBIIETO IEJIOTO;
double floor(double X) — okpyrieHHe YuCIa X 10 MEHBIIIETO IEI0TO.

1.4. Onepartopsnl si3bIKa

OOmmii mepeyeHs OnepaTopoB sI3bIKA:

var — OmnepaTop WHUIHAIU3AINH TIEPEMEHHOM;

if — omneparop ycnoBus "Eciu";

else — onepatop yciosus "Muaue";

while — onmcanne nukia while;

for — onmcanue nukna for;

in — pazaenutenb nukia for s mepedopa cBOWCTB 00BEKTA;
break — nipepbIBaHNE BBHITIOJTHCHHUS ITUKJIA;

continue — TPOAOHKUTH BHITIOJTHEHHE [IMKIIA C HAYaIIa;

« using — TIO3BOJSIET YCTAaHOBHTH OOJACTh BHIMMOCTH (DYHKIHMHA YacTO WCIIOIb3yeMOM
oubnnoreku (using Special. FLibSYS;) mns mnocnmemyromero oOpaiieHHs TONBKO IO HWMEHHU
GbyHKIUY;

 return — TpepbIBaHHE (PYHKIIMM M BO3BPAT pe3ylibTaTa, Pe3y/bTaT KOIMHUPYETCS B aTpUOYT C

¢narom Bo3Bpara (return 123;);

new — coznaHue o0BeKTa, peanm3oBaHbl 00bekT "Object", maccuB "Array" u perynspHbIe

BeIpakeHus "RegExp".
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1.4.1. YciioBHbBIE OnIEPATOPbI

SI3BIKOM MOZyJIs TNOANEPKUBAIOTCS JABAa TUIA YCIOBUH. IlepBbli — 3TO omepauuu YCIOBUS I
MCIIOJIb30BaHUSI BHYTPHU BBIPAXKEHUSI, BTOPOI — IJ100alIbHbIN, OCHOBAHHBIM Ha YCIOBHBIX ONEPATOpPaXx.

YcnoBue BHYTPU BBIPAKEHUSI CTPOUTCS Ha Onepanusx «?» U «:». B kadecTBe mpumMepa MOXKHO 3alucaTh
CIeayloliee MpakTUYeCKoe BhIpakeHue <st open=(pos>=100)?true:false;>, uro uwmrtaerca kak «Ecmu
nepeMeHHas <pos> Oosnbiie wii paBHa 100, To IepeMEHHOM st_open MprcBanBaeTCs 3HAYCHHE true, HHa4e
— false.

['moGasibHOE yCIIOBHE CTPOUTCS Ha OCHOBE YCIIOBHBIX orepaTopoB «if» u «else». B kadectBe mpumepa
MOJKHO TPUBECTU TOXKE BBIpaKEHHE, HO 3alMcaHHoe Apyrum crnocobom <if(pos>100) st open=true; else
st _open=false;>. Kak BUHO, BbIpaX€HHE 3alMCAHO M0 APYroMy, HO YUTAETCS TaKXKe.

1.4.2. Huxabl

[MomnepxkuBatorcss Tpu Tuna mukiioB: while, for u for-in. CHHTaKCHC IUKIOB COOTBETCTBYET SI3bIKAM
nporpammupoBanus: C++, Java u JavaScript.

[{ukn while B o01iem 3anuchIBaeTCs CIEAYIONAM 00pa3oM:
while(<ycnoeue>) <meno yukia>;,

[{ukn for 3anmuchIBaeTCs CIEAYIOIUM 00pa3oMm:
for(<npe-unuyuanuz>; <ycioue>; <nocm-ebluucieHue>) <meuo yukia>,

[ux for-in 3anmuceiBaeTCs CIeAyOINMM 00pa3oMm:
for( <nepemennas> in <obvekm> ) <meno yurkia>,

I'ne:
<ycnosue> — BBIPpaXXCHUE, ONIPEACIIAIOIICE YCIOBHUC;
<meno yuxia> — TeJO0 HUKJIa MHOXXECTBECHHOT'O UCIIOJTHCHU,
<npe-uHuyuaIu3> — BBIPAXKEHUE NPEIBAPUTEIBHON MHULIMAIN3ALUN IEPEMEHHBIX LIMKJIA;
<nocm-gvlyucienue> — BbIpaXeHHE MOAUPHUKALIMH TAPAMETPOB IIMKJIA [10CIIE OUEPETHOM

HATEpalnH;

<nepemenHas> — TEpEeMEHHas1, KOTOpas OyIeT coliep>KaTh UMs CBOMCTBa 00BEKTa Ipu miepedope;
<00bexkm> — 00BEKT JUIsl KOTOPOTO OCYILECTBIISIETCS 1epedop CBOMCTB.

1.4.3. CnienuajibHbIe CHMBOJIBI CTPOKOBBIX IepeMEHHBIX

SI3B1KOM npeaAyCMOTpCHa MOAACPIKKA CICAYIOINX CIICHUAIBHBIX CUMBOJIOB CTPOKOBBIX IIEPEMCHHBIX !

"\n" — mepeBoJI CTPOKH;
"\t" — cumBOa TaOyIALNY;
"\b" — 3a00ii;

"\f" — nmepeBoA cTpaHULIBI;
"\r" — BO3BpaT KapeTKy;

"W" — cam cumBos '\';
"\041" — cumBon '!' 3anIMICaHHBI BOCBMEPHYHBIM YHCIIOM;
"\x21" — cuMBOJ '!' 3aNTMCAaHHBIN IECTHAIIATEPUIHBIM YHUCIIOM.
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1.5. O0BeKT

SI3pIKOM TIpEAOCTaBISAETCS MOAMCPKKA THIA JaHHBIX 00BeKT "Object". OOBEKT mpeacTaBisieT co0oi
aCCOITMAaTUBHBIN KOHTECWHEp CBOWCTB W (yHKIuHA. CBONCTBA MOTYT coJepkaTh KaK JIaHHBIE YETBIPEX
0a30BBIX THUNOB, TaK M JApyrue OOBEKTH. JloCTym K CBOHCTBaM OOBEKTa MOXKET OCYIIECTBISATHCS
MOCPEACTBOM 3allUCH HMMEH CBOICTB uepe3 TOUKy K OOBeKTy <obj.prop>, a TakXke MOCpPEACTBOM
3aKJIIOYEHUSI UMEHHM CBOMCTBA B KBaJpaTHble CKOOKU <obj["prop"]>. OueBUAHO, YTO MEPBBIH MEXaHU3M
CTaTM4YE€H, a BTOpPOM IO3BOJIAET YKa3blBaTh HMMs CBOMCTBa uepe3 mnepemeHHyro. Co3gaHue oOBEKTa
OCYILECTBIISIETCS TIOCPEICTBOM KIIFOUYEBOTO ciioBa <new>: <varO = new Object()>. bazoBoe onpezneneHue
00beKTa He coaepkuT QyHKimid. Onepanyuyu KOMMPOBAaHUS OO0BEKTAa Ha CaMOM Jiejie AENaroT CChUIKY Ha
UCXOIHBIH 00BekT. Ilpu ynaneHunm oOBEKTa OCYIIECTBISIETCS YMEHBIIEHHE CYETYMKA CCBUIOK, a IpHU
JOCTIKEHUH CUETYHMKA CCBIIOK HYJISI 00BEKT yaanseTcst pUu3nyeck.

Pa3Hble KOMIOHEHTBI MOTYT JIOOIpPENEsATh 0a30BbIil OOBEKT OCOOBIMM CBOWCTBAMHU U (PYHKIMSIMH.
CranziapTHBIM pacIIUpeHueM o0beKTa siBiIseTcsl MaccuB "Array", KOTOpBIH co3aaércs komanaol <varO =
new Array(prml,prm2,prm3,....,prmN)>. IlepednciieHHbIE Yepe3 3amsaTyi0 MapamMeTpbl MOMENIAloTCS B
MaccuB B HCXOAHOM Imopsjake. Ecnau mapamerp TOJABKO OJUH TO MAacCCHUB HHHUIMUPYETCS YKa3aHHBIM
KOJINYECTBOM IYCTHIX 3JIeMEHTOB. OCOOEHHOCTBIO MacCHBa SIBJISETCS TO, YTO OH pabOTaeT cCO CBOMCTBAMHU
KaK C MHJIEKCAMU U TOJIHOE WX MMEHOBAaHME OECCMBICIIEHHO, a 3HAUUT JIOCTYNEH MEXaHH3M OOpalieHHs
TOJILKO 3aKJIIOUEHHEM HHJEKCa B KBaJpaTHbIe CKOOKU <arr/l]>. MaccuB XpaHUT CBOWCTBA B COOCTBEHHOM
KOHTEHepe oAHOMepHOro maccuBa. lLludpoBblie cBoiicTBa MaccuMBa HCIOJB3YIOTCA JJIs  JIOCTyHa
HEMOCPEeACTBEHHO K MAacCUBY, @ CUMBOJIbHBIE pa0OTalOT KakK CBOMcTBa 00bekTa. JleTanbHee nMpo cBOMcTBA U
(GyHKINU MaccuBa MOKHO IPOYHUTATH 11O CCHUIKE.

OOBekT perymsipHoro BwipakeHUs: RegExp cozmaércs komanmoit <varO = new RegExp(pat,flg)>, rne
<pat> — malJOoH peryiaspHOro BbpaxeHus, a <flg> — dnaru noucka. O6bEKT pabOTHI C PEryIIPHBIMU
BhIpaKeHHUsIMU, ocHOBaH Ha OuOmmoreke PCRE. Ilpu rmoGanbHOM mOMCKE yCTaHaBIMBAETCA aTpUOyT
oOnekra "lastlndex", yTo MO3BOMSIET MPOJOIKHUTH MOUCK TMPH CIEAYIOUIEM BbI30Be (QyHKIMU. B cimydae
HeynayHoro moucka arpuOyt "lastindex" cOpacwkiBaetcs B HOJb. [leTanbHee Mmpo CBOWCTBA W (YHKIIHH
MacCHBa MOYKHO ITPOYHUTATh 10 CCHUIKE.

JlJis IpOM3BOIBHOTO AOCTYIA K apryMeHTaM (PYHKIMH MPEIyCMOTPEH 00BEKT apryMEeHTOB, OOpaTUThCS
K KOTOPOMY MOKHO TOCPEACTBOM cuMBosia "arguments". DToT 00BEeKT conuepkut cBoicTBo "length" c
KOJINYECTBOM apryMEHTOB Yy (DYHKIIMM M TO3BOJISIET OOPATUTHCS K 3HAYEHUIO apryMEHTa IOCPEICTBOM €ro
HOMepa i uaeHTudukaropa. PaccMorpum nepebop apryMeHTOB IO HUKITY:

args = new Array();
for (var i=0; i1 < arguments.length; i++)
arg[i] = arguments[i];

YactuyHbIMU CBOMCTBaMH 00BeKTa 001anaroT U 6a3oBbie THIbl. CBOMCTBA U (YHKIMH 0a30BBIX THIIOB
NPUBEICHBI HUXKE:

- Hynesoii Tun, QyHKIMM:
« boolisEVal(); — Bosspamaer "true".

+ Jlormueckwuii TUM, PYHKIIUU:
« boolisEVal(); — IlpoBepka 3nauenust Ha "EVAL".
. string toString(); — IlpencraBieHue 3HaueHus B BUAE CTpoku "true" wim "false".

+ Ilenoe u BelIeCTBEHHOE YKCIIO:
Ceoticmsa:
« MAX VALUE — makcuMaJIbHOE 3HAUYEHUE;
« MIN VALUE — MyAHHAMAaIIbHOE 3HAYEHUE;
«  NaN — HelI0CTOBEpHOE 3HAUEHHUE.

Qynryuu:
« boolisEVal(); — IlpoBepka 3naueHust Ha "EVAL".
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. string toExponential(int numbs = -1); — Bo3Bpar cTpoku 0THOpPMATHPOBAHHOTO YKCIIA B
9KCIIOHCHIIMATFHOW HOTAIIMH W KOJUYECTBOM 3Hayvamux 1udp <numbs>. Ecmu <numbs>
OTCYTCTBYET TO UG p OyJeT CTOIBKO CKOJIBKO HEOOXOAUMO.

. string toFixed(int numbs = 0, int len = 0, bool sign = false); — Bo3Bpar cTpoku
oT(OopMATHPOBAHHOTO YKCIIA B HOTAIMU C (PUKCHPOBAHHON TOYKOW M KOJHMYECTBOM HH(pP
[I0CJIE IECATHUYHON TOYKM <numbs> ¢ MHUHHUMAJIBHON IIWHOU <len> U 00s3aTeIbHBIM
3HaKoM <sign>. Ecnu <numbs> OTCYTCTBYET TO KOJUYECTBO U MOCIE ASCITUIHON TOUKH
PaBHO HYIIIO.

- string toPrecision(int prec = -1); — Bo3BpaT cTpoku 0OTHOPMATHPOBAHHOTO YHCIA C
KOJIMYECTBOM 3Havammx uudp <prec>.
. string toString(int base = 10, int len = -1, bool sign = false); — Bo3Bpar cTpoku

0T(hOpMaTHPOBAHHOTO YHWCJIA IEJOr0 TuUma ¢ 0a3od mpencrtaBieHus <base> (2-36) c
MUHAMAJIBHON JIUHOU </en> u 00s13aTeIbHbIM 3HAKOM <sign>.

« Crpoxka:
Csoticmea:
« int length — nuvHA CTPOKH.

Dynkyuu:
« bool isEVal(); — IlpoBepka 3nauenus Ha "EVAL".
. string charAt(int symb); — VI3BieKaeT U3 CTPOKH CUMBOJI <symb>.

« int charCodeAt(int symb); — V3BneKkaeT U3 CTPOKU KOJ CUMBOJIA <symb>.

- string concat(string vall, string val2, ..); — DBo3Bpam@aer HOBYIO CTpPOKY
c(hOpPMHUPOBAHHYIO MMYTEM MPUCOCTUHECHMSI 3HAUCHUN <vall> ¥ T.1. K UCXOTHOM.

« int indexOf(string substr, int start); — Bo3Bpalaer Mo3uu0 KCKOMON CTPOKU <substr>

B MCXOJHOW CTPOKE HauMHas ¢ MO3UIMM <start>. Ecau MCXOIHas MO3ULMSA HE yKa3aHa To
IIOMCK HAYMHAETCS ¢ Hayayla. Eciiu MICKOMOM CTPOKH HE HalJIeHO TO Bo3Bpauiaercs -1.

 int lastindexOf(string substr, int start); — Bo3BpaliaeT MO3UIUI0 UCKOMOWU CTPOKHU
<substr> B MCXOJHOI CTpPOKE HauWHas C MO3ULIMU <Sfart> TpU MOUCKe ¢ KoHmna. Ecmu
UCXOJIHAs IO3ULIM HE YKAa3aHa TO IIOMCK HAa4MHAETCS ¢ KOHUA. Eciau MCKOMOW CTPOKH HE
HaiJIEHO TO BO3Bpamaercs -1.

. int search( string pat, string flg = "" ); — Ilouck B cTpoke mo IAONOHYy <pat> U
¢dnaramu mabnona <flg>. Bo3Bpaliaer mojiokeHne HaiiICHHOW MOACTPOKH HHAYe -1.

var rez = "Javal23Script".search ("script","i");

// rez =17
« int search( RegExp pat ); — Ilouck B cTpoke 1o madnony RegExp <patr>. Bo3pamaer
MOJI0KEHUE HAWJICHHOW MOJICTPOKH MHaye -1.

var rez = "Javal23Script".search (new RegExp ("script","i"));

// rez =17
« Array match( string pat, string flg = "" ); — Ilouck B cTpoke 1o madioHy <pat> u

¢maramu mabnona <flg>. BosBpamaer MaccMB ¢ HaiijeHHoW moactpokoil (0) wu
nojBbIpakeHUsIMU (>1). ATpuOyT "index" MaccuBa ycTaHaBIMBAETCS B MO3ULIMIO HAWIEHHON
noACTpoKU. ATpuOyT "input" ycTaHaBIMBAETCS B HICXOJIHYIO CTPOKY.

var rez = "1 ngoc 2 mmoc 3".match ("\\d+","g");
// rez = [11, [21, [3]
« Array match( TRegExp pat ); — llouck B ctpoke mo mabiony RegExp <pat>.

BoszBpamjaer maccuB ¢ HaiineHHOW mnojctpokoil (0) m moaBblpakeHusiMu (>1). Atpubyt
"index" maccuBa ycTaHaBIMBAETCS B MO3UIMIO HaWIEHHOW MOACTpOKU. ATpubyt "input"
YCTaQHaBJIMBAETCS B UCXOAHYIO CTPOKY.

var rez = "1 mmoc 2 muoc 3".match (new RegExp ("\\d+","g"));
// rez = [1]1, [2], [3]
« string slice(int beg, int end),; string substring(int beg, int end); — Bo3BpaT MOACTPOKH

U3BJICYEHHON W3 HMCXOMHOM HAyWHAI C MO3UIUU <beg> A 3akaHuuBas <end>. Ecin
3HAQYEHUE Hayaja WIM KOHLA OTPUUATEIBbHO, TO OTCYET BEAETCS C KOHUA CTpOKU. Ecim
KOHEI] HE YKa3aH, TO KOHIIOM SIBJISIETCSI KOHEI] CTPOKH.

« Array split(string sep, int limit); — Bo3BpaT MaccuBa 3JI€MEHTOB CTPOKH pa3eNEHHbBIX
<sep> C OTPaHUYCHHEM KOJIMUYECTBA PJIEMEHTOB </imit>.
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« Array split(RegExp pat, int limit); — Bo3Bpat MaccuBa 3JI€eMEHTOB CTPOKH pa3aeiIEHHBIX
mabiionoM RegExp <paf> ¢ orpannyeHreM KOJIUYECTBa SJIEMEHTOB <[imit>.

rez = "1,2, 3 , 4 ,5".split(new RegExp ("\\s*,\\s*"));

// rez = [11, [2]1, [31, [41, [5]
 string insert(int pos, string substr); — BcTaBka B MO3UIHMIO <pos> TEKYIIEU CTPOKHU
MOJICTPOKY <substr>.
. string replace(int pos, int n, string str); — 3aMeHa MOJCTPOKH C MO3ULUU <poS> H
JUTMHOM <n> B TEKYLIEH CTPOKE Ha CTPOKY <SI7r>.

rez = "Javascript".replace(4,3,"67");

// rez = "Java67lipt"
« string replace(string substr, string str); — 3amMeHa BCEX MOACTPOK <substr> Ha CTPOKY
<str>.

rez = "123 321".replace("3","55");

// rez = "1255 5521"
- string replace(RegExp pat, string str); — 3ameHa MOACTPOK MO MAOIOHY <pat> Ha
CTPOKY <str>.

rez = "value = \"123\"".replace (new

RegExp ("\" (["\"]*)\"","g"), " "$1'"'"));

// rez = "value = "123''"
+ real toReal(); — npeoOpa3oBaHUe TEKYIICH CTPOKU B BEIIECTBEHHOE YUCIIO.
« int tolnt(int base = (); — mnpeoOpa3oBaHHE TEKYIIEH CTPOKM B LEJIOE YUCIO, B
COOTBETCTBUU C OCHOBaHUEeM <base> (oT 2 no 36). Ecau ocHoBanme paBuo 0 1o Oyner
YUUTBHIBaTbCA NMpePUKCHAs 3amMch JUIs omnpeneneHus ocHoBanus (123-pecsatuunoe; 0123-
BocbMepuuHoe; 0x123-1mecTHaIaTUPUIHOE).
. string parse(int pos, string sep = ".", int off = ()); — BblIeNEeHUE U3 UCXOJHOU CTPOKHU
eMeHTa <pos> IS pa3deluTeNs JJIEMEHTOB  <sep> OT CMemeHus <off>.
Pe3yanpr}omee CMEILICHME ITIOMENIAeTCA Ha3a/ B <0ﬁ”>.

« string parsePath(int pos, int off = (); — BbIeNEHUE W3 UCXOJHOTO MYTH JJIEMEHTa
<pos> oT cMmenieHus <off>. Pe3ynbTupytoiiee cMeIeHne moMeniaeTcs: Hazaza B <off>.
- string path2sep(string sep = "."); — npeoOpa3oBaHUE MMyTH B TEKYIIEH CTPOKE B CTPOKY C

pasgenuTeiieM <sep>.

Hns noctyna x cucteMHbiM o0bekTam(y3nam) OpenSCADA npenycCMOTpEeH COOTBETCTBYIOIIMN OOBEKT,
KOTOPBIM co3maérest myTéM MmpocToro ykasaHus Touku Bxona "SYS'" kopueBoro oobekra OpenSCADA, a
3aTeM, 4Yepe3 TOUKY YKa3bIBAIOTCS BIOKEHHbIE OOBEKTHI B COOTBETCTBUU C Hepapxueil. Hanpumep, BbI30B
GbyHKUMM  3ampoca  yepe3  HMCXOIMIIMH  TPAHCHOPT  OCYILECTBIIAETCS — CIEAyIoLMM  oOpas3oM:
SYS. Transport.Sockets.out testModBus.messIO(strEnc2Bin("15 01 00 00 00 06 01 03 00 00 00 05"));.

1.6. Ilpumepsl nporpaMmmbl Ha sI3bIKE

[TpuBenéM HECKOIBKO MPUMEPOB MporpamMm Ha Java-noJ0OHOM SI3BIKE:

//Momesib XOoJa MCHNOJIHMUTEJBHOTO MEexXaHM3Ma 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)?0:(lOO.*(com?l.:—l.))/(t_full*frq);

pos=(p0s>100)2100: (pos<0) ?0:pos;

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

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

lst com=com;

}

//Momesiy kJylanaHa

Qr=Q0+Q0*Kpr* (Pi-1)+0.01;
Sr=(S_k11*1 k11+S k12*1 k12)/100.;
Ftmp=(Pi>2.*Po) ?Pi*pow (Q0*0.75/Ti,0.5) : (Po>2.*Pi)?

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

Po=(Po<0)?0: (Po>100)?100:Po;
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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 koHpurypanus

Kontposep 3Toro Momyns cBs3bIBaeTcs ¢ PyHKIUSAMH U3 OMOIMOTEK, MOCTPOSHHBIX C €0 MOMOIIBIO,
Juld oOecrieueHus] HENOCPEACTBEHHBIX BBIYMCICHUN. [l NpeaoCcTaBiICHMs BBIYMCICHHBIX IAHHBIX B
cucremy OpenSCADA B KOHTposIepe MOTYT co3/1aBaThcsl mapaMeTpbl. [IpuMep BKIagku KOH(Urypauun
KOHTpOJIJIEpa JaHHOTO TUIa U300pakeH Ha puc.2.

1 OpenSCADA QTCfg: leMo cTaHUMA
@©ain  Pepaktpoeadwe  Bwun Momows  QTStarter

BE\G‘GO|HE¢| L2000 ae

Mma = -
|E o ,EI,EMU " Konmpmmep: Tecmoeblil eblqYUcIUmMens
(g Ezgzlnﬂai::hcrh Kowtponnep | MapameTpbl | BbuuensHua |
i TpawcnopTl — CocToAHWE
[l @ TPEHEMOPTHEIE NPOTOKG CTamve: 4.
El- [+| CBop paHHbIx TVE- 1:BrImo eH.
=} Modyme: BEMYEH: ||
El- YeTpoAcTEa ACKY i
B3~ Mogyns BFM 3anywen: ||
E}- BAOYHBIA BRMHCINTE Ell kpmipmnena: B -
B} LWno3 UCTOUHWEOR g, A i pa: [ - | ]
B DCOM KNWeHT —~KoHurypauma
B} Diamond nnatel cfag D:
E- OfopygoeaHue ICP - testCalc
& %"”:;:;LE;;”';:J“ Wm#: | TecToBIA BBMUEAMTENL
.| G- Peuenel ' OnKcaHne:
o {}519;;;:“"’ TecTOBLIA BEEIMUEMNTENR
-- TNorvueckuil ypoeeHs
£ ModBUS
& OPC UA
i MOHUTOPUHT MaLLIKH _
E}- SNMP KnWeHT Brriouate: v
Bl CHop OaHHLX Siemd | T e
El- 3ByKoEBanA kapTa - L
R Clop JaHHLIX CV Tafnuua napameTpoe: [testCaI::_prm ]
8 - i{;fﬁ:gmexa LwaGnokof DYHELWA KOHTRONNEPa: [ Controllertest |']
l’.j CneyWanbHelg MNaHWpPOEaHWE BEIMUCNEHWA: [10 |v
gl Eﬁnhaasamnhcwe ”HE MpuopWTeT 3anaun eelmenenua: [0 |3
PABMEHUE MOIYMAM
v KonMyecTso MTepaunil B ogHom semenern: (1 |5

i

Puc.2. Bknaoka kougueypayuu konmpoiiepa.

C nmoMo1b10 3TOM BKIIQJAKH MOKHO YCTaHOBUTH!
+ Coctosare KoHTpoIiepa, a umeHHo: Cratyc, «Bkimodeny», «3amymen» u ums bJl, conepxanieit
KOH(UTyparHuio.
« Wpentuduxarop, IMs 1 ONMCaHUE KOHTPOJLIEPA.
+ CocrosiHHE, B KOTOPOE NEPEBOIUTH KOHTPOJUIEP MpH 3arpy3ke: «Brirouen» u «3amynen».
+  HWwms Tabnuipsl A5 XpaHeHHs! TapaMeTpoB.
+ Anpec BBIYHCIUTEIHLHON (QYHKITUH.
+ ITlonuTrka MIaHUPOBAHUS BBIYMCICHUSA, IPUOPUTET M YUCIO UTEpALMi B OJHOM IMKIE 3aJaud
BBIYHCIICHHUSL.
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Bxnaaka "Beruucnenus" kontposiepa (Puc. 3) comepkuT mapaMeTpbl W TEKCT IMPOTPAMMBI,
HEIMOCPEICTBEHHO BBIMOIHAEMOMN KOHTpOIepoM. MojtylieM NpeaycMOTPEH Psifl CIEHAIbHBIX TapaMETPOB,
JOCTYMHBIX B IPOrpaMMe KOHTpOJIepa:

+ f frq — YactoTa BBIYUCIIEHUS] IPOTPAMMBI KOHTPOJIIIEPA, TOJIBKO YTEHUE.

+ f start — ®iar nmepBoTo BBHIOJHECHUS TPOrPaMMbI KOHTPOJUIEPA, 3aITyCK, TOJIbKO YTCHHUE.

+ f stop — ®nar nocienHero BhIMOJIHEHUS MPOrPaMMbI KOHTPOJLIEPa, OCTAHOB, TOJIBKO YTEHUE.
+ this — OOBEKT TaHHOTO KOHTPOJIIEpA.

daitn  PepakTupoeadwe Bup  MNomows  QTStarter
Omx L&l 200 28
a B @ G ws 1‘ E g = =
|HMH B =
H’oumponnep: Tecmoesbill eerqucnumens
= Q Jemo cTaHuma
-
—sa Basel panneix | KowTponnep | Mapamertpel | Bblavcnenia 1
{l, BesonacHocTe
} TpaHcnopTel JaHHele:
& TpaHCNOPTHEIE NPOTOKGME 1
= J CBop ABHHBIX Icl | ma | Tun | Pexam | SHEMEHME[B
= Modyne: 3|f_stop @narocTaHoea PyHKUMK Nonay. Bxog 0
LLNto3 MCTOYHKMEDE fEHHBIX -
MoclBus 4 | out Out BewecTe. |Bemog 40
DCON knueHT -
SHMP knnenT 5ltest  Test CTpoka  Buixop 38980246055
BROYHBIW BBIMUCIMTENE |
¥ CBop panHen: cucTems! g offset  Offset Uenbii  Bxog 100 =
IBYKOBAA KapTa -
Nonqeckuil YpoBeHs [T_] | EI]
=} BelMUCNKTENE Ha java nogobHo R
= Kormponnep: RoR :
TecTOBLIA BEMUCIWTE] out+=10;
bBuGnuomera: if{out=100) out=0,
CBop paHHelx Siemens iModBus Unidrive pos pos=oLt;
Diamond nnaTel cbopa gaHHeIx IModBus testRTU test pos=out;
Bubnuomexa wabnoxos: test = ranc{offset*0 4);
| ApxMBbI Ihval="Test",
@ CneyrancHole IAf val=="Test1" || val=="Test2" ) test="TestN", else test="Test",
@l Mone30BaTENECKUE MHTERDhENCE
@Y ¥npasneHWe MogynamMu B |
=2 Loop L
=3 Loop S5L |+ |
b PLXE L)
[roman|

Puc.3. Bknaoka «Bvluucnenusy KoHmpoiiepa.

3. [lapameTp KOHTpOJLIEPA U ero KOH(PpUrypauus

[TapameTp KOHTpoJUlepa JAHHOTO MOJIYJS BBINOJHAET (YHKIUIO MPEJOCTaBICHUs JOCTyna K
pesynbTaTtaM BeIUUCIEHHsS KoHTposiepa B cucteMy OpenSCADA, mocpencTBoM atpuOyTOB MapameTpoB.
N3 crnenuduyecknx monel BKIagka KOHOUTYpalUH IapamMeTrpa KOHTPOJIEpa COJCPKUT TOJBKO IOJIe
NEepeYHCIICHUs TapaMeTPOB BbIUUCIIAEMON (DYHKIIMU, KOTOPbIE HEOOXOIUMO OTPA3UTh.
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4. bubdauorexkn PyHKIUNA MOTYJISI

Monyns mpegocTaBiIsieT MEXaHW3M MJI CO3JaHUs OMONMOTEK MOJIb30BaTeNbCKUX (YHKIMK Ha Java-
nogo0HoM si3bike. [Ipumep Bkiagku koHpuUTrypanuu 0ubdnnoreku n3oodpaxken Ha Puc.4. Bximanka comepxut
0a30BBIe TOJSA: COCTOSHUSA, HACHTU(DUKATOp, MMS U OINHKCAaHUE, a TaKKe aJpec TaONUIbI, XpaHsAIIeH

oubmmoreky. Bo Brmagke «@DyHKIMm» OUOMHMOTEKHM Kpome nepedHs (GYHKUIUH coaepkutcs ¢Gopma
KOTIMPOBAHUS (QYHKIUH.

= =

ba

n PepaktupoeaHne Bug [lMomows
880U R LLLISO0 2

2] Bubnuomeka ¢hyHkyui: Controller
= Modyns:

TpaHcnopTép WCTOUYHMKOE Bubnuoteka | dyHKuMKM

ModBus knueHT e
SNMP knueHT ~CocronaHue
BEnoyHbii BeMUCNIUTENE Noctynex: ¥
#¥8 CbBop paHHbIx cucTeMb
3ByroBanA KapTa

®H--FH-E-E-5

Bl 6ubnuoTekn: [*.*.Iib_ControIIers ‘v]

Norvyeckiin ypoBeHb ~ KoHndwrypauws
£l BolqvcnuTens Ha java noag B mepa
Konmponnep:
o- Bubnuomexa: Mma: [Komponnepu ]
TexHonorvyeckue al__| OnwucaHue:

sys_compile
:KoHTponnepsi
CepBWCHLIE Npolen
CBop paHHbIX Siemens
Diamond nnatol chopa ﬂa@

O —— (]

MporpaMmel KOHTPONNEPOB OCHOBaHHLIX Ha Java.

Flroman

Puc.4. Bxraoka xounghueypayuu 6ubruomexu.

5. Ioab3oBareabcKue PYHKIMH MOAYJIS

OyHKIMA, Takke Kak M OuOIMOTeKa, coAepX HUT 0a30BYI0 BKIAAKYy KOHGUTYpallMH, BKJIAAKY
dbopMupoBaHus TporpamMmbl U napametrpoB pyHkuuu (Puc.l), a Takke BKIAIKy HCIIOJHEHHUS CO3IaHHOM
GyHKINU.

6. API nos1b30BaTe/IbCKOr0 MPOrPaMMHUPOBAHUA

Hexotopbie 00BEKTHI MOAYIIS IPEJOCTABIISIOT (DYHKIIMHU TOJIH30BATEIECKOTO MPOrPAaMMHUPOBAHUSI.

O0nbexT "budimorexka pynxumii" (SYS.DAQ.JavaLikeCalc["lib_Lfunc"])
« ElTp {funcID}(ElTp prml, ...) — BbI30B QyHKIHH OUOINOTEKH {funclD}. Bo3BpamaeT pe3ynbprart
BBI3bIBAEMON (DYHKIIMH.

Oo0bekr "Iloab3oBaTeabckas pynknusa' (SYS.DAQ.JavaLikeCalc["lib_Lfunc"]["func"])

« ElTp call(ElTp prml, ...) — BbI30B JaHHOW QyHKUMH ¢ mapamerpamu <prm{N}>. BosBpaiiaer
pe3ysbTaT BBI3BIBAEMON (QYHKIIUH.
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Moayab noacucreMsl “COop 1aHHBIX”
<LogicLev>

Mooynw:  |LogicLev

Hwma: Jlornueckuii ypoBeHb
Tun: DAQ

Hcmounux: \daq LogicLev.so

Bepcus: 1.2.0

Aemop: Poman CaBoueHko

Onucanue: |[IpenocTaBisieT JOTUYESCKHIA YPOBEHB TAPaMETPOB.
Jluyensus: |GPL

Monynp gBiseTcss YUCTON peanu3aluell MexaHu3Ma JIOTUYECKOro0 YPOBHSI, OCHOBAaHHOTO Ha HIabJOHax
napamerpoB mnojacuctembl "CO6op nanHbIX - DAQ". Peanuzaums Moxyns OCHOBaHa Ha IPOEKTE
"Jlornyeckuii ypoBeHb mnapamerpoB cucteMmbl OpenSCADA". IlpakTHuecku, NaHHBIM MOIYJb SBISETCA
peanu3anueit nmoacuctems "IlapameTpsl” ykazaHHOTO MPoeKTa Oe3 1MabJOHOB M BEBIHECECHHAS B MOJTYITh.

Moynb ipeiocTaBisieT MeXxaHu3M (OPMUPOBAHUS MapamMeTpoB nojcuctemsl "DAQ" Ha ocHOBE Apyrux
MCTOYHUKOB ATOH MOACUCTEMBI Ha YPOBHE NOJIb30BaTeNsd. DaKTUUECKH, MOAYJIEM UCIOIb3YIOTCS 1a0JI0OHbI
noacucremsl "DAQ" u cieruduueckuil popmMar onucaHus CCbUIOK Ha aTpHOYTHI MMapaMeTpOB MOJICHCTEMbI
"DAQH.

Taxoke MoayneM peanusyroTcss (QyHKIMM TOPU30HTAIBHOIO PE3epPBUPOBAHUS, & UMEHHO COBMECTHOM
paboThI ¢ yIan€HHON CTaHIIMEN 3TOro-xe ypoBHs. Kpome CHHXpOHH3a1My 3HAaU€HUN U apXUBOB aTpUOYTOB
[apaMeTpOB MOJYJIEM OCYIIECTBIISIETCS CUHXPOHM3ALMs 3HAYEHUI BBIYUCIMTENIBHBIX IIA0JOHOB, C LIEIIbIO
0e3yIapHOTO TOIXBaTa ajJrOPUTMOB.
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1. KontpoJsuiep 1anHbIX

st noGaBieHrs UCTOYHHKA JTAHHBIX MMapaMeTPOB JIOTUYECKOTO YPOBHS cO3MaETcs U KOH(PHUTYypUpyeTCs
koHTpoiuiep B cucteme OpenSCADA. Tlpumep BKIaAKU KOH(GUTYpalMH KOHTPOJIEpA JAHHOTO THIIA
n300paxeH Ha puc.l.

~+ O OpenSCADA QTCfg: Jlemo cTaHumMA
aiin  PepakTpoBaHwe Bun MNomows  QTStarter

8000 % &L 200 @

||r'1MH -

5@ Aewo cramum — Konmponnep: 3kcnepumeHmanbHbli

5 ba3el nakHeIx KoHTponnep | Mapamerpsl

{/, BeaonacHocTs
i TpaHcnopTsl  CoeTORHME
- (@ TPAHEMOPTHBIE NPOTOKC
El- || CHOp AaHHbIX

Cratyc: 0:3amyuieH. BeIz0BkI C Nepuoaom: 1c. 3atpavyeHo BpemMeHH: 366MKC.

B} Modyns: BknoueH: v
El- YeTpocTea ACKY _
[ Mogyns BFN 3anyujex: v
E}- BNOYHEIR BEMWCTINTE Bl kouTDORNeDa: == -
E}- LUNio3 WETOMHUKOR A, .. A P pe: [ : | ]
-- DCOM knueHT i — KoHgMrypaumna
EH Diamond nnatel co : -
B OBopynoeaHue ICP ~
- BBIMMENUTENG HA jav VIMA: | SKENepuMEHTaNLHbIi
E}- Norvdeckuil ypoBeHE
.. all:I'IEpHMEHTi.I'I OnucaHue:
[} ModBUS
- OPC UA COoOep#IT IRYNNY 3KCNepUMeHTanNbHbIX NapaMeTpoE.

i MOHWTODKHHT MaLWKWH

- SNMP knnent
B CHop QaHHbIK Sieme
E}- 3BYKOBAA KapTa
- @ CHOp faHHbIX ci— Brkniouats: (V]
Bl EuGnuomeka WabnoHo Janyckate: ¥
B[] Apxuesl :
@ CheupanbHble Tafnuua napameTpoe No wadnoHy: [ LogLevPrm_experiment ]
@l MonNe30EaTENECKME MHT TafinWua napameTpoR ANA OTPaMEHKWA: [LogLevPrmReﬂ_experiment ]
Lo g YNpABNEHWE MOOYNAMK & .
B Server E MNaHWpoBaHWE BRIMKCIEHWA [1 |v]

Eae 4 VDOBEHL NPUOPUTETE 33[la4M NOMYIEHMA flakkble |0 15

I femar] |

Puc. 1. Bknaoka xongueypayuu konmponiepa.

C noMoIIIbIO ATOH BKJIAJAKH MOKHO YCTAaHOBUTB!
« CocrosiHMe KOHTpoJuIiepa, a UMeHHO: Craryc, «Bxmtoden», 3amymen» u ums b/l copepxaruei
KOH(HUTypaIuIo.
« Wnentuduxarop, uMs 1 OlUCaHUE KOHTPOJLIEPA.
+ CocrosiHME, B KOTOPOE NEPEBOAUTH KOHTPOJUIEp IpH 3arpy3ke: "Bxirouen" u "3amymen".
«  Wwms tabGnui qyis xpaHeHUs KOHPUTYpaIuu MapaMeTpoB KOHTPOJUIEpa Ha OCHOBE IMIA0JIOHOB U
IPSMOTO OTPAKEHUS BHEIIHUX MapameTpoB DAQ.
+ IlmanupoBaHMe BBIYUCICHUN U TIPHOPHUTET 3a/1a4H OTPOCA HCTOYHUKOB JTAHHBIX.
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2. [TapameTpsl

Monyns LogicLev mnpenoctaBisier 1Ba Tuma mnapamerpa: "Jlorndeckuii"(std) u "Orpaxenue
napamerpa"(pRefl). JlomoJHUTEIEHEIME KOH(PUTYpAITMOHHBIMU TIOJSIMU  TIApaMETPOB JTAaHHOTO MOIYJIS
(puc.2) SBASIOTCS:

« "Jlocuueckuii"(std):
. Illadgon mapamerpa — aapec mabiaona napamerpa DAQ.
« "Ompasxcenue napamempa'(pRefl):
+  Hcxoanblii napameTp — agpec UCXOAHOTO apaMeTpa OTPaKEHUsI.

~ 13 OpenSCADA QTCfg: lemo cTanuma

@ain  Pepaktvpoesadwe Bug  [omows QTStarter
= = =
8B 0V0OO»= 1L /200 DD
MaA [~] .
o Mapamemp: KpaH KLU7
EEE; Mapametp | ATpuByThl | Apxueauua | Kondurypaumua wabnoHa ]
~F PP5 —CocToAHKe
P4 un: std
- PT0503 B BrntougH: ]
- P PF1
P PP3 ~KoHdmrypayna
- P PPE ID: KWz
T PP1 HMma: [I{paH KLY
~TPP3 JnucaHne:
- T PP5
T T Bnok ynpaenenua wapoeoro kpaHa KW7
- Yaen ydéTa 1
BaKEblTwe FLLE
¢ -test
& ModBUS E Brkntoyats: ]
£ - '|-M e ] WabnoH napameTtpa: [base.digitBIock |vl
=Froman] 4

Puc.2. Bxnaoka xongueypayuu napamempa.

Jloruyeckunit Tun napamerpa (std)

ITpu ¢opmupoBanum mabioHa, Ui JIOTMYECKOTO THIMA IapamMeTpa JaHHOIO KOHTpoJlIepa, HYXKHO
YUUTBIBATh OCOOCHHOCTHb (hopmaTa cChUIKM mabiaoHa. Ccbulka JOJDKHA 3alMChIBATBCS B BHJE!
<ITapametrp>|<UaenTuduxarop>, rie:

<[lapamemp> — CTpOKa, XapaKTepU3yIollas ImapaMerp;
<Uoenmugpuxamop> — uneHTU(GHUKATOp aTpUOyTa MapameTpa.

[TomoOHast 3amuch MO3BOJSET TPYNIUPOBATh HECKOIBKO aTpUOYTOB OJHOTO HMCXOIHOTO Tapamerpa H
Ha3HA4YaTh WX BBIOOPOM TONBKO mapamerpa. T.e. B amanmore koHpuryparuu mabdnona (puc.3) Oyxper
YKa3bIBaThCSl TOJBKO Tapamerp. DTO HE HCKIIYaeT BO3MOXXHOCTH Ha3HA4YaTh aTpuOyThI TapamMeTpoB
OTICIILHO KaXIblif, KPOME TOTO, €CJIA OMYCTUTh B KOH(UTYpaIUK madj0Ha OMUCAHUE CCHUTKU B YKa3aHHOM
dbopmare, To Ha3HAYATHCs OyneT aTpuOyT nmapametpa (puc.4).

Monynem npenycMoTpeHa ocobasi 00paboTka psifia aTpuOyTOB 1I1a0JI0HA:
+ f frq — YacTtoTra BEIYHCICHUS TPOICAYPHI IA0I0HA WM BPEMSI ITOCJIC ITOCIICTHETO BHIUHUCIICHHUS,
OTpULATEIBHOE B CEKyHAaX, Juis mianupoBanus no CRON, Tonbko uTeHue.
+ f start — ®inar nmepBOro BBHIOJIHEHUS POIEAYPHI IIa0I0Ha, 3aITyCK, TOJILKO YTCHUE.
[ stop — ®nar nociexHero BbIMOJIHEHUS MPOoLeyphl 1abJI0HA, OCTAaHOB, TOJIBKO YTCHHUE.
« f err — Omubka mapamMmeTpa, IOJHBIA JAOCTYI. 3HAYEHHE TOrO aTpuOyTa ImadiioHa MonaaaeT B
aTpuOyT ommOKku mapamerpa "err".
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« SHIFR — 3nHayenue mudpa napamerpa, TOJIbKO YTCHHE.

+ NAME — 3HaueHue UMEHHU NTapaMeTpa, TOJIbKO YTEHHUE.

« DESCR — 3HaueHue onmucaHus mapameTpa, TOJIbKO YTCHHUE.

+ this — OOBEKT AHHOIO MapaMeTpa, MO3BOJSAET MOJYYUTh JOCTYH K aTpuOyTaM mapamerpa,
HanpuMep, IS 10CTyIa K apXUBaM.

3Hak "(+)", B KOHILIE a/ipeca, CUTHAJIM3UPYeT 00 YCHEIHONW JMHKOBKE U MPUCYTCTBUU LIEJIEBOTO OOBEKTA.

¢+ 13 QOpenSCADA QTCfg: Demo ctaHumAa
@aiin  Pepaktpoeanne Bwg  [Momows  QTStarter

88000 R Ll 200 S

Mns - Mapamemp: KpaH KIU7

~F PP1
~F PP3
~F PP5
P4 {ﬂapauemhl

Mapametp | ATpHbyTel | ApxuEayna J KoHgurypauma wabnoHa l

MokaskiBaTe Tonkko aTpubyTer [

ETSgaB F KpaH: [BIockCaIc.Anasﬂto2nude.KL|J? (+) |'l

P PP3

P PP&

=T PP1
~TPP3

T PP&

- Ti

- Y3en yuéta 1

BaKEuTme FLLE
| E-test =
- ModBUS E

T C

Puc.3. Bxnaoka xongueypayuu wabnrona napamempa.

& OpenSCADA QTCfg: Hemo ctaHunA
©ain  Pepaktwpoeadwe Bwa  Nomowe QTStarter
88000 =R L&l [200 D@
|MMH (] .
= Mapavemp: KpaH KLU7
-F PP1
F PP3 Mapametp | ATpubyTei | Apxueaums J KoHfurypauua wabnoHa
E’BPPS MokasklBaTe Tonkko atpubyTel: [V
P4 ~[MapameTpel
: ETF?E’?B KomaHga "OTkpeITE": [BIockCaIc.Anast']to2node.I{LLI?.com (+) |v]
P PP3 Komanna "3akpeite” [BIockCaIc.AnasHtoEnode.I{LLI? |']
""E,PPS Komanga "Cron™ ’BIockCaIc.Anast']to2node.|(L|J? |V]
=T
T PP1 Coctoanune "OTKpRIT": [BIockCaIc.Anast1to2node.KLLIT.st_open (+) |v]
TPF3 m -
T PPE CocToAHWe "3akpbIT": [BIockCaIc.AnasHtoEnode.KLLI?.st_close (+ | ]
- Ti
- Yaen yJéTta
- Jakpeitie KLIE
- Kpan KWWY
B test -
El-ModBUS E
= | ()
[JFfroman]

Puc.4. Bxnaoka kongueypayuu wabnrona napamempa. Ilokasvieams monavko ampubymoi
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B coorBercTBUM ¢ 11a0NOHOM, JIEKAllMM B OCHOBE IMapamMeTpa, Mbl MOJIy4aeM Habop aTrpulOyToB

rapaMmeTpa puc.S.

¢« 3 OpenSCADA QTCfg: lemo craHuma

Dain  Pepaktupoeadne  Bug

MomoLe

QTStarter

88000 ==x £« 200 9@

[mgA

2]

~F PP
~F PP3
-~F PP5
- PT0503
~P PP1
~P PP3
~P PP
-~T PP1
-~ T PP3
T PP&
- ¥3en yvETa 1

- Kpan KWWY
B test

B ModBUS
E-0OPC UA

Gl SHIMAD oo

- JakpeiTne KB

Mapamemp: KpaHx KLW7
Mapamerp | ATpubyThl I Apxueauma | KoHdurypauma wabnoxa ]
ID: KWz
ma: [I{paH K7
Onucanme:

Bnok ynpaenenua wapoeoro kpaHa KLLU7

Cwubka: p

Komanaa "Orkpems”: [
Komanaa "3akpems": [
Komanga "Cron”: [ |
Coctoanue "OTkpeit": OFf

CocToAHue "3akpeit": On

Bpemn yaepk. Komanasl (c):

Bz

Puc.5. Bxnaoka ampubymos napamempa.

OTtpa:xenne napamerpa (pRef)

Bce arpulyThl yka3zaHHOro Ui OTPaXKEHHUs MapaMeTpa MPOCTO CTAHOBSTCS AOCTYNHBIMHU Y JQHHOTO
napaMeTpa T€M CaMbIM OCYIIECTBIAA (YHKIHIO IIPOKCHPOBAHMS, HAPUMEp, AJIS CBEICHHS IapaMeTpoB
JPYTUX UCTOYHUKOB B OJIMH, SKCIIOPTHBIN, 00beKT KoHTposuepa (s [TJIK).
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Moayab noacucreMsl “Coop nanabix” <SNMP>

Mooyn:  |SNMP

Hms: SNMP knueHt
Tun: DAQ
Hcmounuk: |daq SNMP.so

Bepcusa: 0.6.1

Aemop: Poman CaBoueHko

Onucanue: |Ilpenocrabnser peanuzamnuio kauenra SNMP-cepsuca.
Jluyensus: |GPL

ITpotoxosn SNMP 6bu1 pa3zpaboTaH ¢ LEIb0 NIPOBEPKH (PYHKIIMOHUPOBAHUS CETEBBIX MAPIIPYTH3aTOPOB
u MoctoB B 1988 romy. BmocnmenctBum cdepa AEHCTBHS NPOTOKOJA OXBAaTWiIa M JPYTrUe CETEBbIE
yCTpOICTBA, Takue Kak XaObl, IUII03bl, TEPMHUHAJIbHBIE CEPBEPA U JaKe YCTPOMCTBA, NMEIOIIUE OTAAIEHHOE
OTHOILICHHUE K CETU: NMPHUHTEPbI, UCTOUHUKU OecniepedoitHoro nuranus, PLC u 1.1. Kpome Toro, mporokosn
JIOITyCKaeT BO3MOXHOCTh BHECEHHS M3MEHEHHMU B ()yHKIIMOHMPOBAaHUE YKa3aHHBIX ycTpoucTB. Ha manHoe
Bpems nipotokos1 SNMP crangaptusuposan kak RFC-1157, -1215, -1187, -1089.

JlaHHBI MOIYyJbh TMPENOCTaBIsIET BO3MOXKHOCTH cOOMpPaTh MH(MOPMAIMIO M BHOCHTH H3MEHEHUS Y
paznuyHbIX ycTporcTB o SNMP nportokony. Takke mMomysieM peanu3yroTcs: (GYHKIHS TOPU30HTAIBLHOTO
pe3epBUPOBAHUS, @ MIMEHHO COBMECTHAs paboTa ¢ yAaI€HHON CTaHIIUEH 3TOT0-Ke YPOBHSI.

1. SNMP

OCHOBHBIMH B3aUMOJICUCTBYIOIIMMH "NMUIIAMH" MPOTOKOJIA SBJISFOTCS ar€HThl M CUCTEMBI YIIPaBJICHUSI.
Ecnm paccmaTpuBaTh 3TH J1Ba TIOHATHS Ha S3bIKE «KJIMEHT-CEPBEP», TO POJIb CEPBEPA BBHITTOIHIIOT areHTHI,
TO €CTb T€ CaMble YCTPOMCTBa, IS ONPOCa COCTOSHUS KOTOPHIX W OBLI pa3paboTaH MPOTOKOI.
COOTBETCTBEHHO, POJb KIWEHTOB OTBOJUTCS CHCTEMaM YIIPABICHUS — CETEBBIM TMPUIIOKCHHSIM,
HEOOXOUMBIM JJisi cOopa uHGOpMaIuu O PYHKIIMOHUPOBAHUU areHToB. [IoMHMO 3THUX IBYX CYOBEKTOB B
MOJICJIA TIPOTOKOJIA MOXXHO BBIICTUTH TAKXKE €IIe J[Ba: YMPABIAIONIYI0O WH(DOpPMAIMIO U caM IMPOTOKOJ
oOMeHa JaHHBIMU.

Best undopmanus 00 00bEKTaXx CHCTEMBI-areHTa COJCPXKHUTCA B Tak HaspiBaemoir MIB (management
information base) — 0a3ze ympabisromeit uHdopmaiuu, apyrumu ciaoamu MIB mpencraBiser coOoit
COBOKYIMHOCTb 00beKTOB (MIB-1niepemMeHHbIe), TOCTYIHBIX ISl ONIepauii 3aUCH-UTEHUSL.

Ha naHHBII MOMEHT CyllIecTBYET ueThlpe TUNOBbIX 0a3pl MIB:
1. Internet MIB — 06a3a §aHHBIX OOBEKTOB [UIsi OOECIEUEHHs] TUATHOCTHKH OLIMOOK U
koH(purypanuii. Bkimouaer B ce0st 171 00bekT (B TOM uncie u 00bextsl MIB ).
2. LAN manager MIB — 6a3a u3 90 00beKTOB — ITapOJIH, CECCUH, TTOJIB30BATENH, OOIIIHE PECYPCHI.
3. WINS MIB — 6a3a 00bekT0OB, He0OX0auMbIX [T pyHkimoHupoBanus WINS cepsepa.
4. DHCP MIB - 06a3a o0ObektoB, HeoOxomumbix s (ynkmuonupoBanus DHCP cepsepa,
CIyXallero Juisi IMHaMuueckoro Beiaenenus [P agpecos B ceTu.

Kpowme Bbllieyka3aHHbIX TUIIOBBIX 0a3, MIB MOryT NONONIHUTENBHO NOATPYKATHCSA B BUJE MOJYJIEH.

1.1. MIB

Bce umena MIB umerot nepapxuueckyto cTpyktypy. CyliecTByeT AecsTh KOPHEBBIX aJIHACOB:
1. System — pnannas rpynna MIB II conepxut B cebe ceMb OOBEKTOB, KaXKAbI M3 KOTOPBIX
CIY’KUT JUTs XpaHeHus nHpopmanuu o cucreme (Bepcust OC, Bpemst pabOTHI U T.JI.).
2. Interfaces — comepxut 23 00beKkTa, HEOOXOIUMBIX JJsl BEAEHUS CTATUCTUKH CETEBBIX
UHTEp(QeicoB areHToB (KoiauuecTBo nHTEpdeiicos, pasmep MTU, ckopocTs nepenauu, puzndeckue
azpeca u T.J1.).

Mogaynb nogcuctembl “Coop gaHHbIX” <SNMP> 317



3. AT (3 o0bekTa) — OTBEYAIOT 3a TPAHCIIAIUIO aipecoB. boyiee He ucmonab3yeTcs. belia BkiItoueHa
B MIB I. B SNMP v2 sta undopmanus Obina nepeHeceHa B MIB i cCOOTBETCTBYIOLIMX

IIPOTOKOJIOB.

4. IP (42 ob6bekta) — panHble O mpoxonsammx [P makerax (KOMMYECTBO 3ampOCOB, OTBETOB,
OTOPOLIEHHBIX MTAKETOB).

5. ICMP (26 ob0wekToB) — wuH(MOpMAIUs O KOHTPOJBHBIX COOOIICHUSX (BXOSIINE/UCXOISIINC
COOOIICHUS, OIUOKH H T.1.).

6. TCP (19) — Bce, 4Tr0 KacaeTcsi OJHOMMEHHOTO TPAHCIOPTHOTO MPOTOKONA (AITOPHUTMBI,

KOHCTaHTbI, COeIMHEHHUSI, OTKPBITHIE TIOPTHI U T.I1.).

7. UDP (6) — ananoruuno, tonpko st UDP mpoTokona (BXOISAIIHNE/MCXOIANINE aTarpaMMBbl,
MOPTHI, OIIUOKH).

8. EGP (20) — nannsie o Tpaduke Exterior Gateway Protocol (ucnonb3yercst MapIipyTU3aTOpamH,
00BEKTHI XpaHAT HHPOPMAIIMIO O MPUHATHIX/0TOCTIAHHBIX/OTOPOIICHHBIX Kaapax).

9. Transmission — 3ape3epBupoBaHa Uit creruduyeckux MIB.

10. SNMP (29) — craructuka mo SNMP — Bxopsiue/ucxonsdiye makeThl, OTPAHUYCHUS TTAKETOB
10 pa3Mepy, OUIMOKH, TaHHbIE 00 00pabOTaHHBIX 3aIIpOcax U MHOTOE JPYTroe.

1.2. Aapecanus

Kaxxaplii 13 KOPHEBBIX alMacoOB MPEACTABISETCS B BUIE JepeBa, pacTyliero BHu3. Hanpumep, k aapecy
aIMUHUCTpATOpa MOXHO OOpaTUThCs mocpeAcTBoM myTu: system.sysContact.0, ko BpemeHU pabOTHI
cuctembl system.sysUpTime.0, k omucanuto cucreMsl (Bepcusi, aapo u apyras uHdopmaius o6 OC) :
system.sysDescr.0. C apyroil CTOpoOHBI, T€ K€ JaHHbIE MOTYT 3a/1aBaThCsi U B TOUEYHOM HOTaUUU. Tak
system.sysUpTime.0 cootrBercTByeT 3HaueHue 1.3.0, Tak kak system umeeT unaekc “1” B rpynmax MIB I,
a sysUpTime — 3 B uepapxuu rpymisl system. Hoilb B KOHIIE TyTH TOBOPUT O CKATISIPHOM THUIIE XPAHUMBIX
JTaHHBIX. B mporecce pabOThl CHMBOJIBHBIC HMEHA OOBEKTOB HE HCIOJIB3YIOTCS, TO €CTh €CIIU MEHEKEep
3alpallrBaeT y areHTa cojepumoe napamerpa system.sysDescr.0, To B cTpoke 3ampoca cChlIKa Ha OOBEKT
Oyznet npeoOpazoBana B “1.1.0”, a He OyzeT nepegaHa «Kak eCTby.

B menom, cymecTByeT HECKOIBKO CIIOCOOOB 3anucu aapeca Kk MIB-nepemenHoii:
1. ".1.3.6.1.2.1.1" — TIlpsimas komoBas ajapecauusi s oObekTa "System" (kKopHEBOH ammac
System). Ilpu Takoil aapecanuu kaxzaas MIB nepemenHas koaupyercs HIEHTU(PUKATOPOM, a
HOJHBIN aJpec 3aluchiBa€TCs B BHJEC IOCIEI0BATEIBLHOCTH HIACHTU(PHUKATOPOB pa3IesIEHHBIX
TOYKOM, clieBa Ha MpaBo. [lanHas 3amuch aapeca sBISIETCS OCHOBHOM M BCE APYTHUE CIIOCOOBI 3aITUCH
MPUBOJATCS K HEM.

2. "1.3.0" — Cokpamé€nnas KoJioBas ajpecaiusi, OTHOCUTEIBHO KOPHEBOro aiuaca (0OBEeKT
"System.sysDescr").

3. '".iso.org.dod.internet.mgmt.mib-2.system" — TIlonHas cuMBONIBHAas K TPAMONW KOJOBOM
aapecanuu a5 oobekTa "System".

4. "system.sysDescr" — IIpocTtas, He MOJHBIM MYTEM, aJipecaliysi OTHOCUTEIHLHO KOPHEBOTO ainaca
(oO6BekT "System").

5. "SNMPv2-MIB::sysDescr" — Agppecanmss u3 MIB ©6a3sl OT WMeHM MOIyns s

"system.sysDescr".

1.3. BzaumopeiicrBue

B SNMP knueHT B3aMMOAEHCTBYET C CEpBEpOM IO MpHUHLUMY 3ampoc-oTBeT. Cam mo cebGe areHt
CIocoOeH MHUIIMUPOBATH TOJBKO OJTHO JIEHCTBHUE, Ha3bIBa€MOE JIOBYLIKOHN mpepbiBaHueM. [lomumo storo,
BCE JICHCTBUs ar€HTOB CBOJATCS K OTBETAM Ha 3aIpOChI, I0CHUIAEMbIE MEHEKEPAMHU.

CymiectByer 3 ocHOBHbIe Bepcuu Tmpotokoiga SNMP (vl & v2 & v3), koTopble HE SBISIOTCA
coBMectuMbiMUd. B SNMP v3 BrimtoueHa mojiepkka mudpoBanus Tpaduka, IS 9€ro, B 3aBUCUMOCTH OT
peaninzanuuy, ucnoisbdyrorcs anroputMbsl DES, MDS. Ot1o Bemer k ToMy, 4TO IpH Iepefade Haubosiee
BOKHBIC TaHHBIE HEAOCTYIMHBI IJI1 MPOCIYIIMBaHMUS. B KadecTBe TpaHCHOPTHOrO MpoTokosia B SNMP
00bryHO Hcnonb3yercs npotokosn UDP, Xots, Ha camom nene, SNMP nojepkuBaeT MHOXKECTBO JIPYTHUX
TPAHCIIOPTHBIX IPOTOKOJIOB HUKHETO YPOBHSI.
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1.4. ABTopu3zauus

OpgnuMm u3 ximoueBbiX moHATHH B SNMP sBasercs rpynma (group). Ilponenypa aBTopuzanuu
MeHeKepa MpeACTaBisieT co00il MPOCTYIO MPOBEPKY HA MPUHAJUIEKHOCTD €T0 K ONpeAeNICHHON Ipymie, 13
CIMCKA, HAXOMALIETOCs y areHra. EciaM areHT He HaXOAWUT TPYINIbl MEHEIKepa B CBOEM CIIHMCKE, HX
JanbHENIIee B3auMOJICHCTBHE HEBO3MOXKHO. 10 yMOT9aHUIO UCTIONIB3YIOTCS Tpynmbl: public (uist uTeHus)
u private (i 3anucu). B nmporoxkone SNMP v3 s ayreHTH(QHKALMKM HCHOJIB3YETCSl MOHSATHE
MIOJIH30BATEIS C TIAPOJIEM ayTeHTH(HUKAIINY U IPUBATHOCTH, B 3aBHCUMOCTH OT YPOBHS CEKPETHOCTH.

2. Moayasb

JlaHHBIN MOIYNb MOAJEPKUBAET PabOTy co BceMu Bepcusimu npoTtokorna SNMP (1, 2 u 3) B pexxumax
yTeHus U 3anucu MIB-napamerpos.

2.1. KonTpoJiiep JaHHBIX

Hns noGaBnenus ucrouHuka naHHbIX SNMP cosznmaércs u koHGUTYpUpyeTcs KOHTPOJUIEP B CHCTEME
OpenSCADA. ITpumep BKIIaJAKH KOHGUTypallMi KOHTPOJUIEpa JaHHOTO TUIA n300paskeH Ha puc.l.

-+ 0 OpenSCADA QTCfg: Jlemo CTaHUMA

@aiin  PepakTupoBaHie Bug Momows  QTStarter
Y s ¥ o
ABO0C00 M= £l 200 D@
s [+]
ER Konmponnep: localhost
- WEB 2 ﬁﬁ
- TecT ModBus KouTponnep | TlapameTpel
_. B;:Dt:zgﬁzcmpawnc Craryc: 0:3amyueH. BeizoBbI ¢ Nepuoaom: 1c. 3atpaveHo BpemeHn: 40.49mec. B
B G TpaHcnopTHbIE NPOTOKD BrnioueH: [v| i
El- = CBop faHHEIX i ;
B Modyrk: 3anywex: v
El- YeTpoMcTea ACKY B[ KOHTpONnepa: [t.* |v]
& Mogyne BFM
[ BNOYHBIA BRIMWEIWTE ~ KoHdurypauma
B LUNK0o3 MCTOUHWECE 4 D
- DCOM kNWeHT e
&} Diamond nnatel co Mma: [
& OfopygoeaHue ICP :
El- BbMUCAWTENE Ha jav Onucanme:
- JlorMJdeckui YpoBeHE
- ModBUS
OFC UA
MOHWTOPMHT MaLIMH
SMMP knueHT
L localhost _
CHop gaHHbIX Siems Brrmouats: ||
3eykoBad KapTa Janyckats ||
- @ CHop AaHHbIX cy
[} BuBnUamera wasnoxa TafnWua napameTpoe: [SNMPPrm_Iocthast ]
B[] ApxuBbI MNaHUpoBaHUE oNpoca: [1 |v]
Bl §4 CneuMansHee =
- [ Monb3oeaTenbekne UHY VDOBEHE NDUOpWTETa 3ajaun cOopa amkeic [0 3
e R YNIPABNEHWE MOYMAMM Anpec yoan&HHoro XocTa: [Iacalhost ]
El- Server . =
g Loop Monwmox: [1 3]
- Q ;E%D S5L Bpema oxugaHua (cek):
Sp. Gpoiinep B SNMP BepeuA: | SNMPy1 B3
(o — CoofWwecTeo/NoNL30BATENL CEPREPA: [ public
] OrpaHWyeHue Ha KONWYecTBo aTpubyTos: [ 100 5 -
=J[tffroman] A

Puc.1. Bxnaoka xonghueypayuu xonmpo.iepa.
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C noMouibro 3TOM BKJIAAKHA MOXKHO YCTAHOBUTH:
+ CocrosHue koHTpoiiepa, a uMeHHO: Craryc, "Bxmouen", 3anymen" u umsa B/l comepxanieit
KOH(UTyparuro.
«  Unentuduxatop, UMs U OMHCAHKUE KOHTPOILIEPA.
+ CocTosiHHE B KOTOPOE MEPEBOIUTH KOHTPOJUIEp MpH 3arpy3ke: "Brmtouen" u "3amyren".
«  Wwmsa tabnuiel 11t XpaHeHus: KOHQUTYpalUK apaMeTpoB KOHTPOJUIEpa.
+ TlonuTrKa rUIaHUPOBAHUS U TIPUOPHUTET 33/1a4H cOOpa JaHHBIX.
+ Agpec ynan€HHOro XocTa areHra.
«  KonuuecTBo MOMBITOK OTHPABKH 3aIpoca.
+ Bpewms oxxunanus otera, B CEKyHIax.
+ Hcnonezyemyto Bepcuro npotokona SNMP.
+  Co0011ecTBO MM TOTB30BATENS TIOJKITFOUCHHS.
+ OrpaHnyeHue Ha KOJIMYECTBO aTpOyTOB B OJIHOM MapaMeTpe.
« VYpoBenb Oe3omacHoctd mnsi v3 (Her aBtopus/Her mnpuBatH; ABtopus/Her mnpuBarth;
Astopus/IIpuBaTh).
+ IIpotokon (MDS5, SHA) u napoib ayreHTHQUKALIMU IS V3.
+ IIporoxon (DES, AES) u napons npuBatHocTH Jist V3.

2.2. IlapameTtpsl

Monyne SNMP mpenoctaBisieT TOJbKO OJIUMH THN mapameTpoB — “Cranpapt”. JlONMOJHUTEIbHBIM
KOH(QUIypallMOHHBIM II0JIEM HapameTpa JaHHOro Monyis (puc.2) ssuserca cnucok MIB-mapamerpos,
BETKH KOTOPBIX MOJIJIEKAT CUUTHIBAHUIO.

» 1 OpenSCADA QTCfg: Jlemo craHuna

®ain PejakTupoBaHwe Bug [Nomowks OTStarter

QE\GGOH-EJ 200 8

1 ma

MapameTp: test
Bl 0 ,[l,emo cTaHyKA P Tp
"-i Baskl JaHHEIX
-t BesonacHocTh

- ;} TpaHcnopThI

MapameTp [ ATpubyTel | ApHuBal A ]

T —CocToRHWE

- lgly TpaHCNopTHEE Mp .

El- J CBop AaHH.IX Tvn: std

£ Mogyne: BrI4eH: [
El-¥cTpoRcTea AQ
B Moayne BFM ~KoHdurypayua
El BNOYHEIA BEIMWC D
B LLAK03 MCTOYHK test
¢~ DCON wineHT | Nms: [
Diamond Gl Onucadwe:
& 0bopygoBaHue
Gl BEIMUCIWTENB H
Bl orudecknia yp
& ModBUS
B OPC UA
£ SNMP knneHT
i [E-localhost BrmouaTe: [
Cnwcok QID (pasgeneHWe cnel. cTRPOKOR):
B~ Chop maHHeXM 5 : -
- 3ByKOBaRA KapTs system
- § c6op 4aHHH
E- BrbnuoTeka Lwabn

B[] ApmiBkl

Bl G CheyWaneHele
-3 NonesoBaTenkCkKN
ey VnpaeneHWe Moy,

oD

ED

[ll*lroman]

Puc.2. Bxnaoka xonguzypayuu napamempa.
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B cooTtBercTBUM C yka3zaHHBIM crucKoM MIB-napameTpoB BBINOIHSETCS ONPOC UX BETBEW U CO3/IaHUE
aTpuOyTOB mapameTpa. B manmpHeilieM BBIMONHSIETCS OOHOBIIGHHE 3HAYEHUH MapameTpoB. ATpPUOYTHI
MMEHYIOTCS B COOTBETCTBHH C KOJOBOW anpecarueii MIB-mapameTpoB, B kadecTBe uieHTH(HUKATOpA, U
aapecauu ot 6a3sl MIB 00BbekTOB, B UMeHU aTpubyTa (puc.3).

¢« @ OpenSCADA QTCfg: [leMo cTaHumnA

©aiin PepakTWpoeaHwe Bug MNomows QTStarter

ABO000 R 14200 OB

ma
E‘ Jemo cTaHUWA

MapameTp: test

:ﬁ Basbl OaHHBIX
{l, BesonacHocTh [BRsMeTR. ATPHEYTY |Ommesauen
¥ TpaHcnopTl D: =
H- @l TPAHCNOPTHEIE NPOT test
(= CHop BaHHbIX Ama; [
B Mogyns: OnucaHue:
El-YeTpoicTea ACKY
B Moayns BFN
- BROYHEIA BEIYACIM
Bl LLMO3 MCTOYHUKD
-~ DCON KaneHT
B} Diamond nnaTel ©
El- OBopyfosaHWe IC Owwmbka: o
B Bol4nCINT N HE | SNMPv2-MIB::sysDescr.(: [Linux roman.localdomain 2.6.35-std-def-alt® #1 SMP Thu Deu]
EJ- Nlornyecknia ypos
B ModBUS SNMPv2-MIB::sysObjectlD.0: [ MNET-SNMP-MIE::netSnmpAgent0IDs. 10 ]
E--OPC UA —
; SNMP KneHT DISMAN-EVENT-MIB:: sysUpTimelnstance: | 1.62692e+06
El'"loclhst SNMPV2-MIB::sysContact.0: | root@localhost ]
es
- CHOp AaHHEIX Sien SNMPv2-MIB::sysName. 0: [roman.localdomain ]
& 38yKoBad KapTa SNMPv2-MIB:: sysLocation. 0: | Sitting on the Dock of the Ba
= CHop faHHkX T o [ g Y ]
F- BubnuwoTeka wabnoH SNMPv2-MIB::sysServices.O: E
2@ choin : -
ﬁ CheunansHbie SMNMPv2-MIB::sysORLastChange.0: | 2
M NonezoraTenkckue v SNMPv2-MIB::sysORID. 1: [SNMPvz—MIB::snmpMIB
- @ Ynpaenenne MOAYMAN | gyupyo MiB::sysORID, 2 | TCP-MIB::tcpMIB

[

Loop
Loop 55L SNMPv2-MIB::sysORID. 3: [IP—MIB::ip

]
]
]
SNMPV2-MIB::sysORID.4: | UDP-MIB::udpMIB ]
]
]
]

3]

SNMPw2-MIB::sysORID. 5 [SNMPMEW—BASED—ACM—MIB::UacmBasicGroup
1 A 4 |> SNMPw2-MIB::sysORID.6: [SNMP—MF’D—MIB::snmpMPDMIBObjects.3.l.l

l ERIRATS o R e e TIE T, | CRIAD L E T A C T e b ALY e RAIDE o i o

Puc.3. Bxnaoka ampubymos napamempa.
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Moayab moacucreMsl “Coop 1aHHBIX” <Siemens>

Mooynw:  |Siemens
HUnma: Siemens DAQ
Tun: DAQ

Hcmounuk: |daq_Siemens.so

Bepcusa: 1.3.0

Aemop: Poman CaBouenko

[IpenocraBnser ucrounnk gaHHbIX [1JIK Siemens mocpeactBom kapt Hilscher CIF, ¢
ucrosb3oBaHueM npotokosna MPI, u 6ubaunorexu Libnodave ans octambHOro.

Jluyensus: |GPL

Onucanue:

[TepBooyepenHOM LENBIO CO3MAHUSI MOAYJS SBISETCS OOECleueHUe MOMICPKKH IMPOMBIIUICHHBIX
KoHTpoJuiepoB (upmbl Siemens cepuu S7 (S7-300, S7-400). VcTopudecku CIOXKHUIOCH, YTO JOCTYN K
KOHTpOJIepaM yKa3aHHOW ¢upMbl B cetu Profibus mpousBomuics TONBKO MOCPEACTBOM COOCTBEHHBIX
KOMMYHHUKaIMOHHBIX nponieccopoB (CP5412, CP5613 u 1.1.) U cOOCTBEHHOTr0 mpoToKojaa S7. YKa3aHHbIE
KOMMYHHUKAIMOHHBIE Tporeccopsl U APl k mportokonmy S7 HOCTaTodHO DOPOTOCTOSIIIME, KPOME TOTO
JpaiiBepa K KOMMYHHUKAIIMOHHBIM mporieccopaM u S7 API 3akpeiThl, a Takke JOCTYIHBI TOJBKO JIJIs
miatdopmsl Intel+Windows (Bctpedanack nHGpopManus 0 BO3MOXKHOCTH KyMUTh A1 Linux).

B kauecTBe anbTepHATHBBI KOMMYHHUKAIIMOHHBIM MpoLieccopaM OT GUpMBI Siemens, KOTOpast 03BOJISIET
MOJIHOIIEHHO paboTaTh C KOHTposuiepamMu GUpMBI Siemens, SBISAETCS CHEKTP KOMMYHHUKAITMOHHBIX
npoayktoB ¢upmbl Hilscher (http:/hilscher.com) B nune xommyHukanuonsueix npoueccopoB CIF cepun
PB(Profibus) u 6ubmmoreka Libnodave(http://libnodave.sourceforge.net).

Ocobennocthio IpoaykToB Hilscher siBisieTCS MOMTHOCTHIO OTKPBITas CrieM(pUKAIHs TPOTOKOIa OOMEHa
C KOMMYHHKALIMOHHBIM MTPOIIECCOPOM, YHU(DUIIMPOBAHHBIN apaiiBep /i Beex miat CIF, nannune apaiisepa
JUIsL MHOTUX pacnpocTpaHEHHbIX omnepanuoHHbIX cucteM(OC) u oTkpbiTocTh ApaiiBepa st OC Linux
(GPL).

B ocHOBy gnanHOrO MOayns TmoJokeH apadBep Bepcun 2.621  ¢upmsr  Hilsher, mro6e3n0
npenocraiennbiii ¢pupmoii Hilsher B nmne EDevid Tsaava mns smep cepum 2.6 OC Linux. Bcee
HEOOXOUMBIC NIl COOpPKU (hailyibl BKIFOUEHBI B MOJYJIb M HE TPeOyeTCs YAOBIETBOPEHUS CIICIUATHHBIX

3aBucumocteil. [IpaiiBep Bepcun 2.621 ans mnat CIF MokHO 3arpy3uTh 3gec1).

Cnektp miar ¢upmbel Hilsher cemetictBa CIF u  yHu$uuupoBaHHBIM apalBep MOMIEPKUBAIOT
MIUPOYANTIIHIA CIIEKTP 000pyIOBaHUs. 3AJI0KHUTh TOJACPKKY BCEX ITHX BO3MOXKHOCTEH B JAaHHOM MOJYJIE,
HE MMesl BCETo 3TOoro 000pyI0BaHUS Ha PYKax, HE TPEACTABISIECTCS BO3MOXKHBIM. [IoaTOMY moaaepxka Toro
WIM MHOTO 00OpyIoBaHHs OyAeT A00aBIATbCA MO Mepe HaAOOHOCTM U Hamuuus oOopynoBanus. Ilo
cocTosiHUIO Ha Bepcuio 1.1.0 Momynem mpenocTaBisieTcsi MOJIepKKa HCTOYHUKOB JTaHHBIX Ha cetu Profibus
unu MPI nocpenctBom mpotokosna MPI Ha ckopoctax cetu ot 9600box no 12Mboxa. B wactHOoCTH
MOJ/ICP’KUBAIOTCS] U BBITIOJTHEHA MPOBEPKa Ha KOHTpoJuiepax gupmsl Siemens cemeiicta S7 (S7-300, S7-
400).

bubnuoreka Libnodave siBisiercst peanuzanueid myTéM peBepcuHKeHHpUHTa mpoTokosioB MPI, S7, ISO-
TSAP u npyrux, KOTOpble HCHIOIB3YIOTCS MpPHU B3aUMOJEWUCTBUU C KOHTposuiepamu (upMbl Siemens.
bubmuorekoit nogaepxuBatorcss muorue MPI u USB anantepsi, a takke ProfiNet. KomMmyHukammonssie
nporieccopel  pupMbl  Siemens, Ha mIaTopmMax OTIHYHBIX OT Windows, Oubnuorekoii He
nojiepkuBatoTcs. Ha manHoM sTane momyneM obecriedeHa mojepkka mnpoTtokosia ISO-TSAP(ProfiNet)
nocpeacTBoM Oudmmoteku Libnodave. bubmmoteka Libnodave momHOCTBIO BKIIFOUEHA B TAHHBIM MOJYIb H
He TpeOyeT pa3peeHns 3aBUCUMOCTEN Kak TIpH cOOpKe, TaK U TIPHU UCTIOTHEHHUH.

Taxoke MoayneM peanu3yroTcss (QyHKIMM TOPU30HTAIBHOTO PE3epPBUPOBAHUS, & UMEHHO COBMECTHOM
paboTHI ¢ ynanéHHON CTaHIMEN 3TOro-xe ypoBHs. KpoMe CHHXpOHM3AIMK 3HAYEHUN U apXUBOB aTpUOyTOB
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apaMeTpoB MOJYJIEM OCYIIECTBIISICTCS CHHXPOHHM3AINS 3HAYCHUH BBIYMCIMTENBHBIX IIA0JIOHOB, C IEIBIO
0e3yIapHOro MoAXBaTa ajJropuTMOB.

1. KommyHunkanuoHHbie KOHTpPOJLIepbl CIF

[paiiBepom miat cemelictea CIF nonnep:xnupaercss Bo3MOXHOCTh ycTaHOBKU 10 4 CIF muat. C nensro
KOHTPOJISI 32 HAIMYHMEM IUIAT B CHUCTEME M BO3MOXHOCTH WX KOH(PHTYpaluu, MOAYJb COJACPKHUT (HOpMY
KoHTpous u KoHpurypauuu CIF-mat (puc.1).

Q QT OpenSCADA KOHQHIYPATOR

dain PepakTupoeadwe Buo  Mepedtn  Jomowe

8 80C0COF=a 120
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]
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th- [ TPAHCNOPTHHRIE NPOT
=P |:| CHOp AaHHBIX
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i TREHCMOPTER WCT]
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CIF ycTpoRcTEa:

. I'InaTal MMa npowkek |I8pcius NpowyEBK] | M3MYeCKMA ap,pe PB appec | PB cropocTh
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Puc.1. Bknaoka kougpueypayuu CIF-nnam.

Moaynb nogcuctembl “Coop gaHHbIX” <Siemens> 323



C nomo11bko 3Tol (HOPMBI MOXKHO TIPOKOHTPOJIUPOBATh HAJTMUYNE KOMMYHHKAIIMOHHBIX MPOIECCOPOB, MX
KOH(QUTYpAIHIO, a TaKyKe HACTPOUTH mapameTpsl ceTu Profibus B Bupe PB ampeca koMMyHHKAIIMOHHOTO
mpoiieccopa u ckopoctu muHbl Profibus. B apyro#t Bkmagke momysnst (puc.2) MOXHO MPOKOHTPOJIUPOBATH
HAJIMYUE Pa3IUYHbIX CTaHIMH B ceTu Profibus.

. e - - =1
Q 0T Open5CADA KOH(PDUTYpPaTop ) L %5
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8 800COR=Lall/200 2@
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- i TPaHCnopTHEE NpoT

Moagyne: Siemens

[ KoHTponnepsl ] Profibus l CIF | ﬂDh‘IDLIJ,b]
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El- |:| CHOp DAHHEIX CNWCoK #WBBIX CTEHLWA:
b Moays. Be_ B
TpaHcnopTEép NCT| B
i ModBus knneHT T |:|
SMMP knueHT [ R
-- BEnouyHBIA BERIWACAY 9
-- R CHop DaHHBIX 10 : AKTUEHER CTEHUWSA
3EYKOBaR KapTa 11: -
-- Norvy4ecknin ypoe 12
Gl BEIMMCAWTEND HE | 13
B CHop OaHHeX Siel 14—
El- AHECTACMEBKE 15 : E
- DEMEH € 5 16 : w7
i test

- Diamond NnaTte C
Y
[+ BuSnMoTEKa LuaﬁnonE
-

y Gl 1 AnxuRh :[

Blroman]

Puc.2. Bknaoka monumopunea cemu Profibus.
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2. KoHTpoOJLJIEp HCTOYHMKA JAHHBIX

Jnst mobGaBneHWs HMCTOYHMKA JIAaHHBIX CO3MaéTCS W KOHPUTYpUPYETCS KOHTPOJUIED B CHCTEME

OpenSCADA. [Ipumep BKIIaIKH KOHPUTYpALMHA KOHTPOJUIEPA JAHHOTO THUIIAa H300pakeH Ha puc.3.

£

Paiin

O OpenSCADA QTCfg: Aemo craHuma
Bug Nomowk

PepakTupoBaHue

QTStarter
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B+ Chop gaHHBIX i
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B Mogyne BFN 3anywen: ||
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E}- Diamond nnatsl ¢l ID: test
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- ModBUS OnKecaHue:
- OPC UA

i MOHWUTOPMHT MALKH |55

SNMP KnMeHT

- CHop faHHbIx Sieme
fest

B} 3eyKOBAA KapTa

& J CBop AaHHbIX oy

- butnuomexa WwadnoHo

B[] Apxuebl

El- G CneunansHeie

- [ Monb3oBaTenbCkne UHT

L @ YNPaEBNEHWE MOOYNAMM
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Bknwouatk: (]

3anyckats: | |

Tafnuua napameTpoB: [ CIFPrm_test ]

MnaHMpoBaHKE onpoca: [ 1 |v]

YpoBeHb NPUOPWTETA 334341 NONYYEHUA AaHHbIX: _E

Bl Server 5
: Loop L ACUHXPOHHBIA pexuM 3anuen: [
Loop 8SL Tun coeguHeHua: | 1ISO_TCP ﬂ

B~ PLC =] .
El- Ap. Gpoiinep = Adpec yAan&HHor KoHTponnepa: [ 192.168.212
Y G| | |enorun

o] )

Puc.3. Bknaoka kongueypayuu konmpoinnepa.

C noMo1IbI0 3TOM BKJIQJAKK MOKHO YCTaHOBUTH!
« CocrosiHue KOoHTpoJuiepa, a uMeHHO: Craryc, "Bxmouen", 3anymen" u umsa B/, cogepxaiueit
KOH(UTYpaIHIo.
« Wnentuduxarop, UMs 1 ONUCaHUE KOHTPOJLIEPA.
+ CocrosiHME, B KOTOPOE MEPEBOAUTH KOHTPOJUIEp IpH 3arpy3ke: "Bxirouen" u "3amymen".
+  Mms Tabnuipl A1 XpaHeHUst KOHQUTypaluy apaMeTpoB KOHTPoJLIEpa.
+ ITlonuTrKa TUIaHUPOBAHUS U IPUOPHUTET 3a/1a4H cOOpa JaHHBIX.
+ PexxuM aCUHXPOHHOM 3anKcH B yAaJIEHHBIE KOHTPOJUIEPHI.
+ Tun coegunenus. [Mognepxusatorcst CIF_PB u ISO_TCP
« Agpec NpoMBIIIIEHHOrO KOHTposuiepa. B ciydae tuna coemunenust CIF 310 aapec B cetu
Profibus, a B ciiyuae ISO_TCP st0 IP-anpec B cetu Ethernet.
+  Cnot HII B KOTOPBIH yCTaHOBJEH IIEHTPAIBHBIN IPOLIECCOP KOHTPOJLIEpA.
« CIF mnary, ucnonib3yeMyro s JOCTyla K MPOMBIIUICHHOMY KOHTpoiuiepy mocpenctBoMm CIF
KOMMYHHKAIIMOHHBIX IIPOLIECCOPOB.
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3. IlapaMeTpbl HCTOYHUKA TAHHBIX

VY4uTBIBast BHICOKYIO HHTEJIEKTYaIbHOCTh HCTOYHUKOB JJAHHBIX B JIMIIE MPOMBIIIJICHHBIX KOHTPOJJIEPOB
¢upmbl Siemens S7-300 u S7-400, mapameTpbl BBINOIHIIOTCS Ha OCHOBE I1a0NOHOB. JlaHHBIA MOAXO.
MI03BOJISICT HE OIPAHNYMBATHCS )KECTKHM MEPEYHEM THIIOB IapaMETPOB, YTO OTPAHUYHMBACT U BO3MOKHOCTH
KOHTPOJUJIEPOB, a MPEIOCTaBUTh BO3MOXKHOCTH IOJIb30BATEN0 (HOPMUPOBATH HY)KHBIE €My THIIBI
apaMeTpOB CaMOCTOSITENIBHO WJIM HCIOJb30BaTh OHMOIMOTEKH YK€ pa3paOdOTaHHBIX paHee THIIOB
napameTpoB (I1a0JIOHOB).

Ucxons w3 3TOro, MOAY/Ih TPENOCTABISET TOJBKO OAWH THN mapameTpoB — "Jlormueckuit".
JloTOTHUTETHHBIMU KOH(DUTYPAITMOHHBIMY TIOJISIMU TTapaMeTPOB JAHHOTO MOAyYJs (puc.4) sBiseTcs moie
BEIOOpA M1abJI0HA TTapaMeTpa.

Q QT OpenSCADA KOHMTYpaTop — =

Pann PepaktuposaHwe Bwug MNepeatn [Nomows

88000 =RXLLLIZ00 2O
A

g CTaHunﬂAFﬂKC

MapameTp: test

o

(-0 Bazo maneix MNapameTp l Konturypaums wabnoHa | ATpnBYTHI | ApXUBALNS
. jf) Be3zonacHoOCTE
B ,.5' TpaHcnopTw — CoCTORHWE
- (g TPEHCNOPTHEIE NPOT, ) i
=" ‘_J CHop OaHHBIX Tun: legic
El- Mogynb: BrntoueH: [
- TREHCNOPTER WCT)
- ModBus knneHT LR T R T
-~ SNMP knueHT ID: test
IZ+,} BACYHBIN BRYCAL Mna: [
G- R CEop DaHHBIX
- 3BYKOBaA KapTa OnucaHwe:
G- Nlornyeckmi ypoe
-- BrlyncnuTENE Ha |
El CHop J8HHBIX Sie
| El- AHACTACHEBKE
OfGmMeHC 5
sk BrniouaTh: ||
(- Diamond nnath
. BubnHoTeKa WabaoH Wa6noH napameTpa: [5?.ai_simple ]v]
F

|:+,}-- [ ApxWBR

G 4‘ CneunaneHee hd
& )

Puc.4. Bxnaoka xongueypayuu napamempa.

flroman]

Jnst xoHpurypanuu mabioHa mapaMeTpa MpeocTaBiseTcsl COOTBETCTBYoMmas BkiIaaka. Comepxumoe
ATOW BKJIAJIKH OTpeensieTcss KoH(puryparuei madnoHa, T.e GOpMUPYIOTCS COOTBETCTBYIONINE CCHUIOYHBIE
TIOJISI ¥ TIOJIS1 YCTAHOBKY TTOCTOSIHHBIX.

Tunsl cChUIOK OMpeNeNstoTcsl TUNoM mapameTpa B mabnone (Jlormueckwii, Llensiii, BemecTBenHslil u
CTpoKOBBIN) U OINpEAEICHUEM 3HAU€HUS CCBbUIKM (Ul TPYNIOBBIX CCBUIOK). OmnpeneneHue TpyninoBOM
CCBUIKM B mIa0ioHe 3amucbiBaeTcs B popmare: "<Hms cepuik>|<Cmemenue B bJ/[>|<Pa3mep 3naueHums™>",
rae:

«  <HUms cconku> — Vmd rpynnoBoit ccbulkd. Bee cChUTKH ¢ OJTMHAKOBBIM UMEHEM TPYNIUPYIOTCS U
YKa3bIBalOTCA Kak ofHa ccbulika Ha b/ wim B/] ¢ yka3aHHbIM cMmeleHueM.

«  <Cmewenue ¢ 5/]> — Nwms cmemmienus B 6noke ganubix (b/1). [Ipu ykazanuu tonsko b/ npu
KOH(UTrypanuu mabiioHa 3TO CMelIeHne Oy1eT yKa3aHHO Ul TapaMeTpa, eclli ke Ipu
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KoHurypauuu mabaoHa OyJeT yka3aHo U CMeIlleHUe, TO 00a cMeleHus OyayT CyMMUPOBATHCS
BMecTe. Takoi moaxo/ mo3BoJIsIeT 00paIaThCsi K MHOKECTBY CTPYKTYp B oHOM B/JI.
«  <Pazmep 3nauenuss> — HeoOs3aTebHOE MOJIE, KOTOPOE OMPENEIsieT HeCTaHIAPTHBINA pa3Mep
3HaueHus B KOHTpoiuiepe. [IpenycMoTpeHs! cieayole pa3Mepbl TUTIOB 3HAUCHUH:
« Ilenoe: — 1 GaiiT(3HaKOBBIN), 2 OaiiTa(3HAKOBBIH, 110 YMOTUAHHIO) U 4 OaliTa(3HAKOBBIH).
+  Bewecmeennoe: — 4 6aiita(float, mo ymomuanuto), 8 6aiit(double).
+  Jloeuueckuii: — Bceraa oauH 0alT (¢ ykazanuem Outa yepe3 Touky - DB1.10.1).
«  Cmpoxka: — 10 6aitT(no ymomyanuto) u 1-200 MOXHO yKa3bIBaTh.
Harnsoueiid mpumep olmiero mporecca KOHPUTypaluu Mapamerpa OT IIadioHa W 10 3HAYCHHA
MPUBEJIEH B PUCYHKaX OT 5 110 8.

@ann PepaktwpoBaHwe Bug  MNepedtw

880000 ALL200 @0
=]

Yz Llla6non napamerpa: Bnok o6MeHa ArJIKC

Nomowe

[} g TPaHCNOPTHBIE NPOTOKE
=" E CEHOp AAHHBIX

< (1)

LWaGnoH [[w]
=} Moayns:
i. TREAHCMOPTEP MCTOUH 10:
ModBus knnenT
SNMP KIWeHT Id | Nma Tun | Pexum | ATprbyT DocTyn 3HaueHwe [L]
BriouHEIR BaluMcnTe 7 |PTl0205 PT1020 5 Lensia Boixon Tonbko yTeHwe | CBR3b DB obMeHa|2 |:|
¥ C6op nannex cu = =
3ByKOBan KapTa H PT1005 5  PT1005 5 Lenb i Buixog ToNBKD 4TEHWE  CBR3b DB ofimeHal4
JNornyeckni ypoBeH
" BeIYMCINTENL Ha jav 9 |PdTO306 5 PdTO306_5 Uenwia Brixon Toneko uyteHwe CeR3b DB ofimeHa|6
[ CHop naHHex Sieme |
= AHBCTACUEBKS 10 |TE1313 5 TE13135 Uenwin Boxog Tosneko ureHwne  CERsb DB obmenald @
i OBMEH € 5T
fest ol | (4]+]
[#- Diamond nnate cbo Asbik Nnporpamme: | JavalikeCalc. JavaScript ]vl
= BuSanoTera wabnoHos: Mporpamma:
Bl 57
B J{- IKCNOPT OaHHEX MO OENN - a
PT1607 = 27645.0*BlockCalc.AnastltoZnode.PT1607 var/40;
'En0K 0GMena Al | PT1020_5 = 27648.0*BlockCalc.KM102.PT1020_5.var/40;
[} B330BME WaBA0HE PT1005 5 = 27648.0*BlockCalc KM102.PT1005_5.var/40;
| Apxnesi PdT0306_5 = 27648.0*0.25*BlockCalc. KM102 .PdT0306_5.var/20;
G CheuuanbHbie TE1313_5 = 27648.0%(BlockCalc KML02.TEL313 5.wvar273+50)/250;
= | .
[4] NonesoBaTeEnbCKNE MHT: 5T8611_5 = 1000.0*BlockCalc. KM102.5T8611_5.var/2.06;
H el = #| .
.. @ ¥npasneHne MogynAMA PT0202 5 = 27648.0*BlockCalc. KM102.PT0202_5.var/100;
.. Loop - TE1202 5 = 276458.0%BlockCalc. KM102.TE1202 5.war273)/200; E
- TE1203 &5 = 27RAB OFRlockCalc KMINO2 TET1?03 5 war? 731100

[flroman| A

Puc.5. Ilpumep wabnona c epynnuposanuem.
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QT OpensCADA KOHDHWIYpAaTOp G@m

$ann  PepakTtupoeanwe Bug  MNepedtwn  [JoMowe

88000 AXINA200 8O
‘HMH B

(= O CTEIHLI,HHAl—ﬂKC
i Basbl OaHHBIX
% BesonacHoCTh
g} TpaHCnopTH
-- r‘: TpaHCNoOPTHHIE NPOTOK]
= E CHop JaHHBIX F‘Iapamemu

NMapaMeTp: O6MeH ¢ 57

l MapameTp J KoHturypauns wabnoHa l ATpUBYTH | Apxnsau,un]

MokassEaTk TONBKO CHMEweHas: [ |

(= .rb_!a,qynb: DB o6meHa: [DEllD l
TpaHCNopTER NCTOYH
ModBus knueHT

i SNMP knweHT
BNo4YHBIA BRIMACINTE
R CEop OaHHBIX CK
3EYKOBaW KapTa

- Nornyeck i ypoBeH
- BeyncnuTens Ha jawvi
- COHop QaHHBX Sieme

[ AHACTACHEBKE

8
B

-- Diamond nnatw cGo|
[Fl BHGAKMoTEKE WabnoHOE:
Bl [] ApxuBe

Bl (G4 CneumankHele @

- | Mone3oEaTeNECKWE MHT
L [Ir)

Puc.6. Bknaoka xongueypayuu wadnrona napamempa

QT OpensCADA KOHWTYpaTop fj@f?l

P®ahn PepakTupoeaHue Bwug Mepeatun  MNomMmowbs

880U AXLWALLI200 @0
[+

|I-"Ir-'|;|

=- o CTaHuwna A NKC
. Ici Bazk DaHHEX
EE% BesonacHocTe
g TpaHcnopTw
Pi; TPaHCNOPTHRE NPOTOKG
E CHop DaHHEIX
B Mogyns: PT1607: [DELlD.[J
TpaHCcnopTEép MCTOYH
ModBus KnnenT

Mapamerp: ObMeH c 57

[ MNapaMeTp ] KoHpurypauns watnoHa l ATpUEYTH | ApXMBAELINA

MoKa3EEaTE TONBKO CMEWEHNS: ||

{-£-£- -

—MNapameTpol

PT1020 5: | DB10.2

SNMP knueHT PT1005 5: [DEllD.4
- BNoOYHBIA BoiYMCNNTE

B C6op nanHbix cu PATO306_5: [Dam.s

36YKOBaR kapTa TE1313.5: | DB10.8

JNorn4eck nn ypoeeHt

=" Chop naHHex Sieme
Bl AHECTACWEEBKE

PTO202_5: [ DB10.12

TE1202 _5: [DEllD.14

TE1203_5: [ DB10.16

[ Diamond nnaTtw cboj

|
|
|
|
|
BRUMCANTENE HA jaVE 5T8611 5: [DBID.ID l
|
|
|
|
|
|

[ bubanoTeka wabnoHos: PT1021 5: [ DB10.18
Eh ] ApxuB
Gl () CheuvancHeie E PT1006 5: [DEllD.2D E
T PAT0401 5: | DB10.22 i

7. [ MonkzoeaTensckue MHTLT.
4 [a]»]
roman
[{roman|

Puc.7. Bxnaoka konguzypayuu wabnrona napamempa ¢ ykasanuem napamempos no 0moeabHOCmu.
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Q QT Open5CADA KOHhUIypaTop — =S
Pfain PepakThupoeaHwe Buo MNepedtn  [NoMmowb
= L2000 20
88 O0COCOFXR VGBS
||r"|MF|

=} g CTaHuwua ArNKC
- I""- Bashl OaHHbIX
& {f3 BesonachocTs
-- 4 TpaHcnopTe

TpaHcnopTEép MCTOUYHWE

i.. ModBus KNWeHT

i SNMP knueHT

: -~ BNOYHEA BHYWCAWTENE

: - R CHop OaHHBX CUCTE

3BYKOBaA KapTa

- NoOrn4eckni ypoeEeHs

- BRYACNWTENL Ha java M

- Chop DaHHmX Siemens
B} AHBCTACWMEBKE

OEmeH c 57

e

-- Diamond nnatw cbopa

Mapamerp: ObMeH ¢ 57

[ MapameTp | KoHpurypauwns wabnoHa ] ATpNEYTH l Apxnsaunn]

ID: sTsync

Wrg: [DEMEH c57 ]

OnucaHwne:

Cwwbka: 0
Enable import: ||
PT1607: 18587
PT1020 5: 17630
PT1005 5: 18005

[ BuSnmoTexa wabnoHoB: PdTO306_5: 18763

G- (2] Apxnsnl TE1313.5: 8272

B 4 CneunansHeie

- 4| Monb3oeaTensbckine MHTEPC 5T8611 5: 8252

L. @ ¥npaeneHwe MoOynaMua PTO202 5: 16030

- Loop

TE120Z 5: 14993
TE1203 5: 8073 @

0

/DemoStationfsub_DAQ'mod_Siemensfcntr_anast/prm_s7sync/%2fvale2fPT1607

[roman]

Puc.8. 3nauenus napamempa.
Moaynem noaep>kuBaeTcs afpecaius Toabko K 01okam gaHHbIX (b/]) konTpoiepos!

Moaynem npenxycMoTpeHa ocobast 00paboTka psija aTpuOyTOB madIoHa:
[ frqg — YacToTa BBIYMCIICHUS POIIETYPHI TA0I0OHA WITH BPEMSs TIOCIIE MOCIIETHETO BBIYHCIICHNUS,
OTpHIIATENTFHOE B CeKyHAaX, A tianupoBanus mo CRON, ToiIbKO UTeHHE.
+ [ start — ®nar nepBOro BHIIOIHEHUS MPOLEAYPHI MabI0Ha, 3aITyCK, TOJIBKO YTCHHUE.
[ stop — ®nar nociexHero BbIMOJIHEHUS MPOLEeayphl 1abI0HA, OCTaHOB, TOJIBKO YTCHHUE.
« [ err — Ommbka napameTpa, MOJHBIN JOCTYI. 3HaU€HHE ITOro aTpudyTa malaoHa MomnajgaeT B
aTpuOyT ommOKM napamerpa "err".
« SHIFR — 3nauenue mudpa napamerpa, TOIbKO YTCHHE.
+ NAME — 3HaueHue UMEHM NapamMeTpa, TOJIbKO YTEHHUE.
+ DESCR — 3HayeHue onucaHus mapaMmeTpa, TOJbKO YTCHHE.
+ this — OOBEKT NAaHHOTO MapaMeTpa, MO3BOJSAET MOJYYUTh JOCTYH K aTpuOyTaM mapamerpa,
HampuMep, IS 10CTyIa K apXUBaM.
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4. ACHHXPOHHBIN PeKUM 3aANUCH

CranmaptHeiM pexumoM 3anucu it SCADA-cuctem, B3aumopelctByroummx c¢ PLC, sBnsercs
CUHXPOHHBIH, MOCKOJIbKY I03BOJISIET KOHTPOJUPOBATH KOPPEKTHOCTh 3aBEPILEHUS ONEpaluy 3aIlucCH.
OpnHako B ciaydasX 3allUCHM MHOXECTBA IapaMETPOB Cpa3y M 4acTO TAKOW IMOAXOJ HE ONpaBJaH B BUAY
OTMIPAaBKM MHOXXECTBA MEJIKUX 3alpoCcOB B KOHTpoJuiep, uto neperpyxaetr PLC u 3anumaer Ooibiioit
UHTEpBaJl BpeMeHu. PenienneM 3Toil mpo6iiemsl SBISIETCS aCHHXPOHHAS 3aIIMCh CMEXKHBIX 3HAYEHUI OHUM
6mokom. Takoil pexxuM MOJAEPKUBACTCS 3TUM MOJAYJIEM U TO3BOJISET 3alHCHIBATh BCE MapaMeTphl cpasy
CMEXHBIMU Os10kamu 1o 2400aiiT. UTeHue 1 3aruch B TAKOM PEXUME MPOU3BOAUTCS CMEKHBIMU OJIOKaMH C
NEPUOAUYHOCTBIO OIIPOCa KOHTPOJUIEPA.

5. 3amMeuanusa

[Tocne neneHanpaBICHHOTO MOUCKA OBUIO OOHAPYKEHO HECKOJIBKO PELICHUN MTPOOIEMBbl KOMMYHHUKALIUN
C HIPOMBIIIJICHHBIMH KOHTpoJulepaMH (QUpMBI Siemens IMOCPEACTBOM pa3IMYHBIX KOMMYHUKALMOHHBIX

UHTEpQEcoB:
« OOHapykeHO JOCTaTOYHO MHOrO pemeHuil oT (upmbl Siemens, KOTOPbIE IOCTABIAIOTCS C
peleHusAMU MIOAAEPKUBAIOILUMHU OTKPBITYIO oC "Linux"

(http://www.automation.siemens.com/net/html_76/produkte/040 _cp_1616.htm, ...).

CcbliIKn

Hpaiisep ¢pupmel Hilscher ans mnar cemeiictBa CIF: file:cif2621.tgz

[TaTu nuis c6opku npaiiBepa s sapa Linux 2.6.29: file:lastkernels.patch
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Moayau <ModBus> noacucremsl “C00p JaHHBIX”

U noacucremMsl "TpaHcOpTHBIE TPOTOKOJIbI'

ITapamerp Moayas 1 Mopnyas 2
ID: ModBus

Hmsa: ModBus

Tun: DAQ [Ipotokon

Hcmounux: |daq ModBus.so

Bepcua: 1.2.0 0.6.3

Asmop: Poman CaBouenko

[IpenocTaBnser peanu3anuio KINEHTCKOTO
cepsuca mporokoia ModBus.
[Monnepxxuatorcs Modbus/TCP,
Modbus/RTU u Modbus/ASCII npoTOKOJTBI.

Jluyensus: |GPL

[TpemocraBiseT peaau3aliio MPOTOKOIOB
ModBus. IMonnepxusatorcs Modbus/TCP,
Modbus/RTU n Modbus/ASCII mpoTOKOITBI.

Onucanue:

ModBus — KOMMYHHMKAaIlMUOHHBIM IPOTOKOJ, OCHOBAHHBIM Ha KIMEHT-CEPBEPHON apXUTEKTYpE.
Pazpaboran ¢upmoii Modicon a1 ucmosib30BaHus B KOHTpoJUIepax ¢ nmporpammupyemoit jgorukoi (PLC).
Cran crangaptoMm ne-(hakTo B TPOMBIIUIEHHOCTH WU IIMPOKO MPUMEHSETCS s OpPTaHU3allud CBS3U
IPOMBIIIIEHHOTO  3JIEKTPOHHOro  obOopyaoBaHuda. Mcmonws3dyer ans  mepedauyd  JaHHBIX — 4yepes
rmocJieIoBaTebHble TUHUU CBs3UM RS-485, RS-422, RS-232, a takxke cetu TCP/IP. B Hacrosmee Bpems
NOJ/IEP’KUBAETCS. HEKOMMepUeckoi oprannzanueii ModBus-IDA.

CymectByroT Tpu pexkuma mnpoTtokosia: ModBus/RTU, ModBus/ASCII u ModBus/TCP. IlepBoie nBa
UCTIONB3YIOT MOCIeN0oBaTeNbHbIE JTMHUU CBSI3U (B OCHOBHOM RS-485, pexe RS-422/RS-232), mocnennwmii
UCIIOJIB3YeT JUIs nepeaayuu Aanubix cetu TCP/IP.

Monynb cOopa JaHHBIX MPEJOCTaBISIET BOZMOKHOCTh COOMpPATh HHPOPMALIMIO Y PA3IMYHbIX YCTPOUCTB
o npotokoidy ModBus Bo Bcex pexkmmax. Takxke MOAyJIeM peanu3yroTcs (YHKIUU TOPU30HTAILHOTO
pe3epBUPOBAHMS, 3 UMEHHO COBMECTHOM pabOThI ¢ yal€HHON CTaHLIMEH 3TOro-e ypoBHs. B To ke Bpems
MOJyJIb MPOTOKOJA MO3BOJSET CHOPMUPOBATH W BBIAATh JaHHBIE MO MpoTokony ModBus B pazmuuHbIX
peXUMax M yepe3 MHTepQeiichl, moaaepKuBaeMble MOTYIAMHU noacucTemsbl "TpancnopTst”.

1. O6uee onucanue nporokoa ModBus

[Tpotokon ModBus/RTU mnpenmonaraer ogHO Bexmyiiee (3ampalivBaroliee) YCTPOWCTBO B JIMHHUU
(master), KOTOpoe MOXKET IepeaBaTh KOMaH/bl OJTHOMY WJIM HECKOJIBKHM BEIOMBIM YCTpoiicTBaM (slave),
oOpamasicb K HAM II0 YHUKaJIbHOMY B JHMHUHU ajapecy. CHHTaKCHUC KOMAaHJ| IPOTOKOJIA TI03BOJISET
aapecoBaTh 247 ycTpoMCTB Ha OAHOW JMHUU CBA3M craHgapta RS-485 (pexe RS-422 wnu RS-232). B
ciydae ¢ pexumoM TCP agpecanus nckiroueHa M3 IPOTOKOJIA, TMOCKOJIBKY BBIIIOJIHAETCS HA YpPOBHE
TCP/IP creka.

WNuunumaTtuBa npoBefieHUs oOMeHa BCerjla MCXOIUT OT BEAyIIEero YCTpoiHcTBa. Bemomble ycTpoiicTBa
MPOCIYIIUBAIOT JUHUIO CBsI3U. Mactep nmonaér 3anpoc (IOChUIKA, MOCIEI0BATEIbHOCTh OANT) B JIMHUIO U
MEPEXOIUT B COCTOSIHHE MPOCIYIIMBAaHUS JUHUM CBA3U. Benomoe ycTpoHCTBO OTBEYaeT Ha 3ampoc,
MIPUILEIIINN B €ro ajapec.

OxoHYaHHE OTBETHOW MOCHUIKU ONpEeNsIeTcs B 3aBUCUMOCTU OT pexxuma. B pexxume RTU okonuanue
MOCBUIKU OTIpeNeNsIeTcsl 10 BpEMEHHOMY MHTEpBally MEXy OKOHUaHHEM IMpHEéMa Mpeblayluero Oaita u
HayaJioM Ipuéma CIeyIollero, BpeMs cuMBoiia. Eciy 3TOT nHTepBasl MPEeBBICHII BpeMsi, HEOOX0IUMOE /IS
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npuéma mnonropa OaliTa Ha 3aJaHHOM CKOpOCTM Iepefadyd To HpuéMm ¢peliMa OTBETa CUUTAETCS
3aBepiuéHHBIM. B pesxxnme ASCII kputeprieM OKOHUAHUS MOCBUIKU siBiIsieTcst cuMBoa '\r', a B pesxxume TCP
— 0’KMJIa€MBbIi pa3Mep MOCHUIKU, HHPOPMAIH O KOTOPOM MIPUCYTCTBYET B 3arojIOBKE MaKeTa.

1.1. Agpecanus

Bce onepanuu ¢ JaHHBIMY NPUBS3aHbI K HYJIO, K&XK/IbIM BUJ JaHHBIX (PETUCTp, OUT, perucTp BXoJa Win
Outa BXxosa) HaunHatoTcs ¢ aapeca 0000 u 3akaHuuBaroTcst 65535.

1.2. CrannapTHble KOAbI QyHKUIMA
B nmporokone ModBus M0kHO BBIIEINUTH HECKOJIBLKO MOIMHOKeCTB Komaua (Tabmuma 1).

Ta6auna 1: [TogmHOXKECTBO KOMaH mpotokosia ModBus

ITogMHO:KeCTBO Jlnana3zoH komxoB
CrannapTHbie 1-21
PesepB mns pacmmpeHHbIX QyHKIUN |22—64
[Tonp3oBaTenbCcKue 65-119
Peseps 111 BHYTPEHHUX HYXK] 120-255

Monynem cbopa ganHbIX ucnonb3ytores komanasl 0x03 u 0x06(0x10) anst YTeHUs U 3aMKCH PETHCTPOB,
0x01 m 0x05(0xOF) mnst urenust u 3amucu OutoB, 0x02 m 0x04 1y uTeHuss OWTa W perucTpa BXoja
COOTBETCTBEHHO.

Monyne mpotokona oOpabateiBaer 3ampockl komanaamu 0x03 u 0x06(0x10) ans uTeHHWss W 3amucu
peructpoB, 0x01 u 0x05(0x0F) ans urenus u 3anucu OUTOB.

2. MoayJb peaju3anum NpoToOKo0Ja

Monyne mpotokona ModBus comepkUT koA peanu3anuu MpoTOKoNbHOM yactu ModBus, a nMeHHO
ocoOeHHOCTH BapuaHToB MpoTokosioB ModBus/TCP, ModBus/RTU u ModBus/ASCII. Monyns npoTokora,
COBMECTHO C BBIOPAaHHBIM TPAHCIIOPTOM, AaKTMBHO MCIIOJb3yeTCs MOAYJIeM cOopa JaHHBIX MJIs
OCYILIECTBJIEHUS] HETIOCPEICTBEHHBIX 3apocoB. 110CKONIbKY MOYJIb IPOTOKOJIA ABJISETCS ABTOHOMHBIM TO,
UCIIOJIB3YS €r0, MOXHO CO3/1aBaTh JIOTOJIHUTEIbHbIE MOJIYIN cOOpa JaHHBIX MOCPEACTBOM HECTAaHAAPTHBIX
¢bynkuuit pacmupenuss ModBus pasnuunoro o6opyioBaHus aBTOMaTH3ALMH.

2.1. API ¢pyHK1MM HCXOASIIIIUX 3aIIPOCOB

APl QyHKIMM HCXOASIIMX 3allPOCOB OmepupyroT oOMeHoM Onokamu PDU, 3aBépHyTthiMu B XML-
MAKEThI CO CIIEAYIOLIECH CTPYKTYpOM:
<prt id="sId" reqTm="reqTm" node="node" reqTry="reqTry">[pdu]</prt>

I'ne:
« prt — WMs Tera 3ampoca ¢ Ha3BaHUEM HcHoib3yemoro BapuaHTa npotokona (TCP, RTU wumm
ASCII).
« sld — wuaeHTUQUKATOP MCTOYHMKA 3ampoca. Mcmonb3yercss i MOMEUIEHUS B IPOTOKOJ
BBIXOJTHOT'O ITPOTOKOJIA.
- reqIm — BpeMsa 3ampoca, a HMMEHHO BpEMs, B TEYEHHE KOTOPOTO OXHJIAThb OTBETA, B
MUJUTUCEKYHAAX.
+ node — HOMeEp y371a Ha3HAUYEHUS WM uaeHTH(uKaTop rornTa ModBus/TCP.
« reqTry — KONIMYECTBO IMOMNBITOK MOBTOPEHUs 3ampoca ¢ owmuOkoil B orBere. Tombko s

BapranToB ModBus/RTU u ModBus/ASCII.
+  pdu — HerocpeacTBeHHO OJI0K I0HUTA JaHHBIX poTokoia (PDU) ModBus.

PesynpTupyrommii pdu 3amenser pdu 3anpoca B XML-nakete, a Takke ycTaHaBiIuBaeTcst aTpuoyT "err"
C KOJIOM ¥ TEKCTOM OILIMOKH, €CJIU TaKOBask MMeJla MECTO.
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2.2. O0cayxuBaHue 3a1pocoB 110 nporoxkoay ModBus

BxozaHas yacTh 00CITyKHBAaHUS 3alIpOCOB K MOJYJIIO MPOTOKOJIA OCYIIECTBIISET NPOBEPKY M 00paboOTKy
3aIIpOCOB MOCPEICTBOM OOBEKTOB Y3JIOB, MPEAYCMOTPEHHBIX MOxyieM (puc.l). dakTuyecku peann3yercs
MEXaHU3M, TIO3BOJISAIONMH BBINONHATE cucreMoir OpenSCADA ponp cepsepa ModBus/TCP  wnn
nonqunHEHHOro yctpoiictBa ModBus/RTU u ModBus/ASCII. Takum o6pa3zom cuctema OpenSCADA
MOJIy4aeT BO3MOXHOCTb UCIOJIb30BATHCS B POJIH JIH0O0Oro yyactHHKa cereil ModBus.
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Puc. 1. Bknaoka nepeuns y31068 00CIyHCUBAHUS 8X00AUIUX 3ANPOCOE NPOMOKOIA.

VY3en nmpoTokoiia SKBUBAICHTEH (PU3NUYECKOMY Y31y ycTpoiicTBa cetd ModBus. Y3en npotokoia MOxeT
paboTath B TPEX peKUMAX:

« "JlaHHbple" — pexuM orpaykeHus naHHbBIX cucreMbl OpenSCADA Ha MaccuBBI PETUCTPOB U
outoB ModBus ¢ nepegaueii ux 1o 3ampocy KIUSHTCKOTO y3J1a Wi MacTepa.

- "Ulmo3 y3ma" — pexuM mnepeHanpapieHus (IUTI030BaHUA) 3alpOCOB K Y31y B JIpYrod ceTu
ModBus uepe3 gaHHBIN y3ed1.

+ "[lImro3 ceTn" — pexuM MepeHanpaBICHHS 3allPOCOB K JIIOOOMY Y31y B Jpyryro ceth ModBus,
(haKTHUECKH BBIMIOJHSS MHTETPALMIO0 HECKOIbKUX ceTeid ModBus B onny.

[TockonbKy y3710B IPOTOKOJIA MOXKET OBITh CO3JaHO MHOXECTBO, TO IIOJYyYaeTcs, 4TO Ha OIHOM
uHTepdeiice, T.€. B OJHON ceTH, ofHa ctaHuusa Ha ocHoBe OpenSCADA MoxeT npo3padyHo MpeaCcTaBIsATh
HECKOJIBKO y3710B ceTd ModBus ¢ pa3innyHbIMU TaHHBIMH.

Paccmotpum ocobeHHOCTH KOH(DUTYpaIiK y371a MPOTOKOJIA B Pa3IMYHBIX PEKUMAX.
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Pexxum y3s1a mporokoJia «JlaHHbie»

Pesxxum ncnonb3yercst [yt oTpaxenus naHHbIX cucteMbl OpenSCADA Ha MaccHBBI pETUCTPOB U OMTOB

ModBus.

V310M B 3TOM PEKUME O6pa6aTBIBaIOTC$I CJICAYHOIIUC CTAHAAPTHBIC KOMaHAbI IIPOTOKOJIA ModBus:

Puc.2. Bkrnaoka «¥Y3en» cmpanuywl Kongueypayuu y3ia npomokona 6 pexcume «/lannviey.

O6mrast koHGUTYpaIs y37a OCYIIECTBISETCS BO BKiIaake "Y3en" (puc.2) mapaMmeTrpamu:
CocrosiHue y37a, a UMEHHO: cTaTyc, "Bkmouen" u ums bJl, coneprkarueil koHdurypauuto.

W nenTuduxartop, UMs ¥ OTIMCAHHE y37Ia.

CocrosiHue, B KOTOpOE NEPEBOIUTD y3€J IIPH 3arpy3ke: "Briroden".

Anpec y3na cetu ModBus ot 1 1o 247.
Bxopsmuili TpaHCIIOpPT, K CETH KOTOPOro OTHOCHUTCS y3el. BwiOupaercs u3 mepedHs BXOJHBIX
TpaHcroptoB mnoxacuctemel "Tpancnoptel" OpenSCADA. VkasaHue B KauecTBE TpaHCIOpPTa
cuMBoja "*" nemaer MaHHBIA y3eN y4acTHHKOM Jito0oi cetn ModBus ¢ o0paboTkoii 3ampocoB OT
1000r0 TpaHCIopTa.
BapuanT npotokosnia ModBus, 3anpocsl B KOTOpOM JTOJKEeH 0O0pabaThiBaTh y3en U3 criucka: Bee,
RTU, ASCII, TCP/IP.
Bri6op pexuma, B TaHHOM ciiydae 3TOT pexxuM "/lanHbie".
[lepron oOcuéra AaHHBIX B CEKyHAAaX. YKa3bIBaeT MEPUOJUYHOCTH 00pabOTKU (OpMUPYEMBIX
JUI 3alpOCOB JIaHHBIX, @ MUMEHHO TaOmuibl JaHHbIX ModBus, mporpaMmbl o0cuéra JaHHBIX H
oOciry)kuBaHue cChUIOK Ha naHHble OpenSCADA.

0x(0] — yTeHue Tpynnsl OUTOB;

0x()3 — 4dTeHue TPyNIbl PETUCTPOB;
0x05 — ycTaHOBKa OJIHOTO OWTa;

0x(06 — ycTaHOBKa OJIHOTO PErUCTpa;
OxOF — ycTaHOBKA IpyMIbl OUTOB;

Ox 10 — ycTaHOBKa I'pyMIIbl PETUCTPOB.
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