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BBeaenue

ModBus — KOMMYHUKAIIMOHHBIH IPOTOKOJ, OCHOBAaHHBIM Ha KJIMEHT-CEPBEPHON apXUTEKTYpeE.
Pazpabotan ¢pupmoit Modicon a5t HCTIONIB30BaHMs B KOHTPOJUIEpax ¢ mporpammupyemoint norukoit (PLC).
Cran cranmaptoMm Jne-(akTo B MPOMBINIICHHOCTH W IIUPOKO TMPUMEHSETCS IS OpraHU3allMH CBSI3U
MPOMBIIIJICHHOTO  3JIEKTPOHHOTO  oOopynoBaHus. Mcmonb3yeT [Ansi mepefadyd JaHHBIX — depes
noclieioBaTebHble THHUK CBsi3u RS-485, RS-422, RS-232, a takxke cetu TCP/IP. B Hacrosmiee Bpems
MO/IEPKUBACTCs HEKoOMMepueckol opranu3anueit ModBus-IDA.

CymectByroT Tpu pexkuma nporokona: ModBus/RTU, ModBus/ASCII u ModBus/TCP. IlepBrie nBa
HCIOJIB3YIOT MOCTIEA0BaTeNbHbIE JIMHUN CBA3H (B OCHOBHOM RS-485, pexe RS-422/RS-232), nocnennuit
UCTIONB3YeT JuIsl nepenauu naHubix cetu TCP/IP.

Mogayne cOopa [OaHHBIX NPEIOCTAaBISET BO3MOXKHOCTH COOMpaTh HHMDOPMAIMIO Y Pa3IHYHBIX
ycTpoiicTB mo npotokody ModBus Bo Bcex pexumax. Takxke MoayineM peanu3yroTcss (YHKLIUU
TOPU30HTAIILHOTO PE3EPBUPOBAHUS, & UMEHHO COBMECTHOW pabOThl ¢ YAAJEHHOM CTaHLMEW 3TOro-kKe
ypoBHs. B TO ke BpeMs MOAyJIb IPOTOKOJIA MO3BOJIAET CHOPMUPOBATh U BBIIATH JAaHHBIE 10 MPOTOKOIY
ModBus B pa3nuyHBIX pexHMax M uYepe3 HMHTep(heHCHl, MOAJEpKUBAEMbIE MOIYJISIMH I10JCUCTEMBI
«Tpancnoptsi».



1. O0uree onucanue nporoxoja ModBus

[Iporokon ModBus/RTU mnpenmonaraer oaHO Bexmyliee (3ampamidBaroliee) YCTPOMCTBO B JIMHHH
(master), KOTOpoe MOXKET NepeaaBaTh KOMaH/ bl OJTHOMY WJIM HECKOJIBKUM BEIOMBIM YCTpOWcTBaM (slave),
oOpamiasch K HUM IO YHUKQJIbHOMY B JIMHUU ajapecy. CHHTAaKCHC KOMAaH]I MPOTOKOJA MO3BOJIET
azpecoBaTh 247 yCTpoilcTB Ha OJHOM JMHMHU CBs3M cTaHgapta RS-485 (pexxe RS-422 mnm RS-232). B
ciydyae ¢ pexumoM TCP anpecanusi MCKIIOYEHAa M3 MPOTOKOJIA, TOCKOJIBKY BBINOJHSIETCS HA YpOBHE
TCP/IP crexka.

WNuunmaTtuBa npoBeneHuss oOMeHa BCeria MCXOAWT OT BEAYIIeTo YCTpoiicTBa. Bemombie ycTpoiicTBa
MPOCITYIIUBAIOT JIMHUIO CBSI3U. MacTep monaér 3ampoc (MOChUIKa, MOCIeI0BATeIbHOCTh 0aliT) B TUHUIO U
MEePEXOJUT B COCTOSIHUE MPOCIYHNIMBAHUS JIMHUM CBs3U. BenoMoe ycTpoHCTBO OTBeyaeT Ha 3ampoc,
npuIIeanui B ero ajgpec. OKOHYaHHE OTBETHOM MOCBUIKH MAacTep OMPEEsieT 0 BPEeMEHHOMY MHTEpBATY
MeXy OKOHYaHUEM TMpHEMa Mpeablayiero 6aiita u HadyajgoM npuéma cienyromiero. Ecim 3ToT unTepBan
MIPEBBICKIT BpeMsi, HeoOXoIuMoe i IpuéMa moiTopa OaiTa Ha 3aJaHHOW CKOPOCTH Tepenadyd, Ipuém
¢dpeitma oTBeTa cumTaeTcs 3aBepmEHHBIM. DpeiliMbl 3ampoca ¥ oTBeTa 1Mo MpoTtokoiay ModBus umeror
(buKcupoBaHHBIH (hopMmart.

1.1. Anpecanust

Bce onepanuu ¢ JaHHBIMU NPUBSA3aHbI K HYJIO, K&Kl BUJ JAaHHBIX (PETHUCTp, OUT, pErUCTp BXoJa
M Outa Bxoja) HaunHatores ¢ aapeca 0000 u 3akanunBarotest 65535.

1.2. CranpapTHblie KOAbl PyHKIUI
B npotokosnie ModBus M0XHO BBIZICIUTH HECKOJIBKO MOAMHOKECTB KomaH/ (Tabmuma 1).

Ta6auna 1: [TogmHOKEecTBO KOMaH 1 poTokoja ModBus

IMogmMHOKECTBO JluanazoH Koa0B
CrangapTHbie 1-21

PesepB st pacupeHHbIX GyHKIMNA 2264
[Tonwp3oBarenbckue 65-119

Pe3epB 1711 BHYTPEHHUX HYXK]T 120-255

Monynem cOopa qaHHBIX Ucnonb3yroTcs komauabl 0x03 u 0x06 nmst yteHus u 3anucu peructpos, 0x01
u 0x05 nns urennst u 3anucu 6utoB, 0x02 u 0x04 115 9TeHUs perucTpa u OuTa BX0J1a COOTBETCTBEHHO.

Monmyns mpoTokoiia oopadaTsiBaet 3anpockl komanaamu 0x03 u 0x06 1y 9TEHUS U 3aIMCH PETHCTPOB,
0x01 m 0x05 st yTeHus U 3anrcyu OUTOB.



2. MoayJb peaju3anyuy NPoToKoJaa

Monyns nporokona ModBus comepxut konx peanuszanuu MpoToKodsHON wacth ModBus, a muMeHHO
ocoOeHHOCTH BapuaHToB mpoTokosnoB ModBus/TCP, ModBus/RTU u ModBus/ASCII. Monyns
IMPOTOKOJa, COBMECTHO C BI)I6paHHI)IM TPAHCIIOPTOM, AKTUBHO HCIIOJIB3YCTCA MOAYJIEM c6opa JAHHBIX IJI51
OCYIIIECTBIICHUSI HETOCPEICTBEHHBIX 3ampocoB. [10CKOIbKY MOIyNTb MPOTOKOJA SIBISETCS aBTOHOMHBIM,
TO, WCHOJB3ysd €ro, MOXHO CO3JaBaTh JIOTIOJIHUTENbHBIE MOIYJIH cOOpa HaHHBIX IOCPEICTBOM
HeCTaHJIapTHHIX PpyHKUUH paciupenus ModBus pa3nuunoro o60opy1oBaHus aBTOMaTH3AIUH.

2.1. API ¢pyHKUMH UCXOASIIMX 32ANIPOCOB

API ¢GyHKIMHM HUCXOIANIUX 3alpoCcOB ornepupyror oomeHom Onokamu PDU, 3aBépHyThiMu B XML-
MAKETHI CO CIIEAYIOLIEH CTPYKTYpOU:
<prt id="sId" reqTm="reqTm" node="node" reqTry="reqTry">[pdu]</prt>

I'ne:
« prt - UMs Tera 3ampoca ¢ Ha3BaHHUEM ucmoyib3yemoro BapuaHta mpotokosia (TCP, RTU winm
ASCII).
« sld - ungeHTUUKATOP HUCTOYHMKA 3ampoca. Vcmonp3yeTcst A MOMEUICHHS B HPOTOKOI
BBIXOJHOTO MTPOTOKOJIA.
- reqTm - Bpemsl 3ampoca, a UMEHHO BpeMsi, B TeU€HHE KOTOPOTro OXKHJIaTh OTBETA.
* node - HOMEp y3J1a Ha3HAUYECHUA Wi ujeHTupuKaTop ronuta ModBus/TCP.
- reqTry - KONMYECTBO TOIBITOK MOBTOPEHHs 3ampoca ¢ OmUOKOi B oTBere. TONBKO AMs
BapranToB ModBus/RTU u ModBus/ASCII.
pdu - HEMOCPEACTBEHHO OJIOK FOHUTA TaHHBIX npoTokosia (PDU) ModBus.

PesynpTupyromuii pdu 3amenser pdu 3ampoca B XML-nakere, a Takke ycTaHaBIuBaeTcs atpudyt "err"
C KOZIOM U TEKCTOM OIINOKH, €CITH TAKOBa UMeJIa MECTO.



2.2. O0cayxuBaHue 3a1pocoB 10 nporoxkoay ModBus

BxopHast yacTb 00CITyKHBaHUS 3aIIPOCOB K MOAYJIIO IIPOTOKOJIA OCYLIECTBIISIET IPOBEPKY U 00pabOTKy
3aIPOCOB TOCPEICTBOM OOBEKTOB Y3JIOB, MPEIYCMOTPEHHBIX MoyseM (puc.l). daktuuecku peamusyercs
MEXaHU3M, NO3BOJSIOMUI BeIMONHATE cucreMoir OpenSCADA ponb cepBepa ModBus/TCP  umm
nongunHEHHOro ycrpoiictBa ModBus/RTU u ModBus/ASCII. Takum oOpazom cuctema OpenSCADA
MOJy4aeT BO3MOXHOCTb UCIOJIb30BATHCS B POJIH JIH0O0ro yyactHHKa cereil ModBus.
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Puc.1. Bkinagka rnepedss y3/10B 00CITyKUBaHHUS BXOSIIUX 3aIIPOCOB ITPOTOKOJIA.

Y3en npoTokoia SKBUBAICHTEH (GU3HYECKOMY Y3y ycTpoicTBa cett ModBus. Y3en nmpoTtokona MoxeT
paboTath B TPEX peKUMAX:

« "JlanHble" - pexxuM oTpakeHus AaHHbIX cucTteMbl OpenSCADA Ha MaccuBBl PETHMCTPOB H
outoB ModBus ¢ nepegaueii ux 1o 3ampocy KIMSHTCKOTO y3J1a Wi MacTepa.

- "Ulmo3 y3ma" - pexxuM MepeHampaBlieHus (LUTI030BaHUS) 3allpOCOB K Y31y B JIPYroi ceTH
ModBus uepe3 gaHHbIN y3ed1.

+ "llImro3 cetn" - pexuM MEepeHaANpPaBJICHHS 3allPOCOB K J000MY Y31y B Apyryto cetb ModBus,
(haKTHUECKH BBIMIOJHSS MHTETPALMIO0 HECKOIbKUX ceTeid ModBus B onny.

ITockonbKy y3JI0B IPOTOKOJIA MOKET OBITh CO3JAHO MHOXECTBO, TO IIOJIY4aeTcsl, YTO Ha OJHOM
uHTepdeiice, T.e. B OAHOM ceTu, ogHa ctaHius Ha ocHoBe OpenSCADA MoXeT npo3padHo NMpeiCTaBlIATh
HECKOJIBKO y3710B ceTd ModBus ¢ pa3innyHbIMU TaHHBIMH.

Paccmotpum ocobeHHOCTH KOH(DUTYpaIiK y371a MPOTOKOJIA B Pa3IMYHBIX PEKUMAX.



Pexxum y3s1a mporokoia «JlaHHbIe»

Pexxum ucronb3yercs 1uist oTpaxkeHus JaHHbIX cucteMbl OpenSCADA Ha MacCHBBI PETUCTPOB U OUTOB
ModBus. O6m1ast koHGUTYypalys y37aa OCYIIECTBISETCS BO BKIaIKe «Y3em» (puc.2) mapaMeTpaMu:

« CocrosiHue y3na, a MMEHHO: cTaTyc, «Bkimouen» u ums b1, coneprkarueii kondurypauuto.

«  HWpentuduxarop, UMsi ¥ ONMCAHKE y3TIa.

+ CocrosiHHE, B KOTOPOE NEPEBOUTH y3€JI IIPU 3arpy3ke: «Brirouen».

« Anpec y3na cetu ModBus ot 1 1o 247.

+  Bxopgsmuii TpaHCHOPT, K CETH KOTOPOrO OTHOCHUTCA Yy3esl. BwiOupaercs U3 mepedHs BXOIHBIX
TpancnoptoB nojacuctemsl «Tpancropte» OpenSCADA. VYkazaHue B KauecTBe TpaHCIOpTa
cumBoJia "*" nemaeT MaHHBIA y3ell y4aCTHUKOM Jto0oi cet ModBus ¢ 06paboTKoii 3armpocoB ot
M000r0 TpaHCIopTa.

+ BapuanT nporokona ModBus, 3ampocsl B KOTOpOM JOTKeH 00pabaTeiBaTh y3em U3 crucka: Bee,
RTU, ASCII, TCP/IP.

+ BpiOop pexuMa, B JTaHHOM Cliydae 3TOT pexXuM «JlaHHbIe».

+ Tlepuon obcuéra MaHHBIX B CEKyHJaX. YKa3bIBaeT MEPUOJAMYHOCTH 00paOOTKH (POPMUPYEMBIX
JUIs 3allpOCOB JIaHHBIX, a UMEHHO TaOiuubl AaHHbIX ModBus, mporpammbl o0cuéra AaHHBIX U
oOciry>)kuBaHue cChUIOK Ha naHHble OpenSCADA.

VY3510M B 3TOM pexume o0pabdaThIBatOTCs CIEeIYIOMe CTaHIapTHbIe KOMaH bl poTokosa ModBus:

+ 0l - urenue rpynmnsl OUTOB;

+ (3 - yTeHuE TPYIIbI PETUCTPOB;

+ (5 - ycTaHOBKa OJTHOTO OUTA;

+ 006 - ycTaHOBKA OJTHOTO PETUCTPA.
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Puc.2. Bxnagka «Y3em» cTpaHulibl KOHGUTYpaIMy y3Jia IPOTOKOJIa B peXuMe «JlaHHBIeY.
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Jnst popmupoBanuss TaOIMIBl OTpa)keHHsl NaHHBIX ceTH ModBus, a MMEHHO perucTpoB U OUTOB
npexycmarpuBaercs Bkiaaka "lannsie" (puc.3). Briaaka "Jlanneie" comepXUT TabaHIly mapaMeTpoB H
nmporpamMmy o0pabOTKH MapaMeTpPOB C YKa3aHHBIM SI3BIKOM IMPOTPAMMHUPOBAHUS JOCTYITHBIM B CHCTEME
OpenSCADA. Tabnuua coaep>XKUT napameTpbl CO CBOUCTBAMMU:

« Id - unenTudukarop napamerpa. SABsieTcs KIIFOYEBBIM IS (POPMUPOBAHUS TAOIUI] PETHCTPOB H
outoB ModBus. Jlns yka3zaHus TOTO, YTO JaHHBIM Mmapamerp siBiseTcss peructpom ModBus,
HeoOxoaumo uneHTudukarop 3anucarh B Buae "R[NJw", roe N - uucino Homepa peructpa ot 0 10
65535, a w - HeoOs3aTeIbHBIN CUMBOJI, YKa3bIBAIOITUI Ha BO3MOKHOCTh YCTAHOBKH €T0 3aliPOCOM
ModBus, nampumep: R23, R456, R239w. [lns ykazanus Outa ModBus HeoOxomumo
unentudukatop 3anucate B Buae "C[N]|w", rae N - uncino mHomepa Outa ot 0 go 65535, a w -
HeoOs3aTeNbHBIA CUMBOJ, YKa3bIBAIOIIMI HAa BO3MOXKHOCTH YCTaHOBKHM ero 3ampocoMm ModBus,
Hanpumep: C437, CO, C39w. Bce octanpHble mapaMeTpbl, HE MONABIIME IO BBIICYKAa3aHHbIC
MpaBWia, SBISIOTCSA BHYTPEHHUMU M HCIOJNB3YIOTCS JJIS  Pa3iMYHBIX IMPOMEKYTOUHBIX
BBIYHCIICHH, 00pabOTKU U TIpeoOpazoBaHusl.

«  Uwmsa - Ums mapaMeTpa, HCHOJIb3YETCS I IMEHOBAHHUSI CBS3U.

+ Tun - Tun napamerpa u3 cnucka: "BemecrBennsiit", "Lensiit", "Jlornueckuit" u "Crpoka". Jns
peructpoB u OutoB ModBus umeer cmbicn ycranaBiauBath "Llenwnii" u "Jlormueckuit" Tun
COOTBETCTBEHHO.

« Cgazv - llpuzHak TOro, YTO JIaHHBIN MapamMeTp JOHKEH CBSA3BIBATHCS C aTpUOYTOM MapameTpa
noacuctembl "COop maHHBIX". YKa3zaHHbIE 3THUM (DJIaroM CBSI3M YCTAaHABIMBAIOTCS BO BKJIQJIKE
"Caszu".

+  3uauenue - IcxoqHoe WM TEKyIlee, €ClIU y3ell BKIIIOUEH, 3HaUeHHEe TapaMeTpa.

B Tabmuiie mo yMOT4aHUIO ONPEAEIIAIOTCS HECKOIBKO TapaMeTPOB CIIEHAIbHOTO 3HAUCHHS:
« f frq - vacTora BeIYHCICHUS TAaOIHIIBI TPOTPAMMON;
- f start - IpU3HAK EPBOTO UCIOIHEHHUS, 3aITyCKa, TIPOrPaMMBI.
« [ stop - IpU3HAK MOCIIEAHETO UCTIOJIHEHHSI, OCTAHOBA, IIPOTPAMMBI.
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Puc.3. Brianka «/lanabie» cTpaHUIbl KOHPUTYpAIMHU y3/1a MPOTOKOJIAa B pexuMe «J[aHHbIeY.

Jlnst yka3aHHBIX B Ka4ECTBE CBS3CH MapaMEeTPOB MOKHO YCTAaHOBUTH CBSI3H TOJBKO JIJISl BEIKITFOUEHHOTO
y371a TPOTOKOJIa BO BKJIaAKe «CBsizn» (puc.4).
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M y3Ja nporokona «lliare3 y3aa»

Pexxum mcnonb3yercst Aiisi mpodpoca 3ampocoB K OTIEIBHOMY YCTPOWCTBY B Apyroi cetd ModBus B

CCTh

ModBus, ans kotopoil CKOHQUTYpUpOBaH daHHBIA y3en. OOmas koHuUTrypamus yi3ia

OCYHICCTBJIIACTCA BO BKIIAJIKE «¥Y3em» (pI/ICS) napamMeTpamu:

« CocrosiHEe y371a, a UMEHHO: cTaTyc, «Bkimouen» u ums bJ1, coneprkareii koHpurypanuto.

- Wnentuduxatop, UMs U onHcaHue y3ia.

« CocrosiHHE, B KOTOPOE NMEPEBOIUTH y3€II IIPU 3arpy3ke: « Briroueny.

« Anpec y3ma cetu ModBus ot 1 10 247.

+  Bxopmsmuii TpaHCIOPT, K CETH KOTOPOrO OTHOCHTCS Yy3ell. BwiOupaercs U3 mepedHst BXOJIHBIX
TpancnoptoB mnojcucteMbl «Tpancmoptey OpenSCADA. VYkazaHue B KadecTBE TpaHCIOpTa
cuMBoa "*" nenaer HaHHBIN y3es ydyacTHUKOM Jt000it cetn ModBus ¢ 06paboTkoii 3anpocoB OT
T000TO TPaHCIIOPTA.

+ BapwuanTt nporokona ModBus 3amnpocsl B KOTOpoM JI0JDKEH 00padaThIBaTh y3e U3 crucka: Bee,
RTU, ASCII, TCP/IP.

+  Bribop pexuma, B JTaHHOM citydae 3TOT pexxuM «L1mo3 y3may.

« TpaHcnopT, B KOTOpBIH IEpPEHANpPaBIATh 3alpoCc, W3 MEPedYHs HCXOAALIMX TPAHCIOPTOB
noacucTeMsl « TpaHCTIOPTHI».

+ IIpoTokois B KOTOpOM IMepeHanpaBiIsTh 3ampoc.

+ Anpec y3ma cetu ModBus, ot 1 10 247, B KOTOpYIO TIepEeHANPABIISETCS 3aIpoc.

Pann  Pepaktuporavwe  Bun  MNomows QTStarter
3 ---\ = ~
- 3 200 @9
@ E.‘g @ G | =5 X oy W &= k.9
ma B
| ¥sen: gate
Test ModBus
=} BoixogHod TRadciopT. Yaen
Exlar
[} (aiy TpaHcnopTHblE NPOTOKC LI — CocToAHWE [E]
ATTP-peannaaiaa CTaTyc: Bxmiouen. 3anpocos 0.
CoSCTESHHBIA NPOTOKON Ci—
£l ModBus Brnouen: W
test EAL: [ |_]
gate
= |+ COopaaHHbix — KoHtbury paums
= Mogyns: ID: gate
TpaHcnopTép WCTOYHW "
MA:
= ModBus [
testTCP ONKC aHme:
testRTU
DCON knmenT
SMNMP gnuvenT
BEnoydbifl BbIMWC TMTEND
R CEop LaHHbIX CWCT|
3eyKOBAR KapTa Brmouate: [ |
A Aapes:
Bblywc nuTENL HA java n )
Cop aaHHbIx Skemans Bxou 8 Wi TRaHc nopT: [Sockets.testModBus |v]
Diamond nnatel cBopa |
Bubnuorexa wabnoHos:
@ Cneumantysie B TpaHcnopt: [Sar'ﬂl.axh:-lr |v]
@l MonbaceaTensckne MHTEpd
€y ¥Ynpaenedve mogynamm  — B npotokon:
3 e (- :
# LoopSSL
[[romen]

Puc.5. Bxianaka «Y3em» cTpaHuiibl KOHGUTypalyu y3iia IpoTokoia B pexxume «I1mo3 y3mnay.
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Pexxum y3a nporokoJia «lliaro3 ceTn»

PexxuMm ucnonb3yercs i npodpoca 3anpocoB CETH LETUKOM B Apyryio cetb ModBus u3 cetu ModBus
JUIST KOTOPOM CKOH(UTYPUPOBAH JaHHBIA y3en mpoTokosia. OOmias KoHpUTyparus y3ia MpOTOKOJIa
OCYILECTBIISIETCS BO BKJIAKE «Y3em» (puc.6) napameTpamu:

« CocrosiHue y371a, a UMEHHO: cTaTyc, «Bkimouen» u ums b1, coneprkareii koHpurypanuto.

- Wnentuduxatop, UMs U onHcaHue y3ia.

+ CocrosiHHME, B KOTOPOE NIEPEBOIUTH Y3€J IIpHU 3arpyske: « Bxiroueny.

+  Bxopmsuuii TpaHCTIOPT CETH, U3 KOTOPOH MPOOpackIBaIOTCs 3ampockl. Beibupaercs u3 mepeyns
BXOJIHBIX TpaHCHOPTOB nozcucteMsl « Tpancnoptedy OpenSCADA.

- BapuanT nporokona ModBus, 3arpockl B KOTOpOM J0KeH 00padaTeiBaTh y3ei U3 CrcKa: Bee,
RTU, ASCII, TCP/IP.

+  Bpi0op pexxnMa, B TaHHOM citydae 3TOT pexkuM «1Lmro3 cetmy.

« Tpancropt cetd, B KOTOPYIO MEPEHAIPABIATH 3alpoc, U3 MEepedyHs] UCXOISANIMX TPaHCIOPTOB
nozacuctemsl « TpancnopTs».

+ IIporokos B KOTOpOM INepeHanpasisTh 3aIpoc.

-+ QT OpenSCADA KoHthMrypaTop

®afn  Penaktupoeavne Bun  Mowmows QTStarter
- o | : N
880COCO0 =% H1al'/200 @0
[ ws =] Yaen: gate
Test ModBus
[} BuixogHod TpaKciopT: m
Exlar
=l i TPaHCNOPTHBIE NPOTOKON b — CocToanue
HTTP-peannzauna L CTaTyC: OTRmOYEH.
CoGCTEGHHBIA NEOTOKDN CIx
= ModBus Brmouew: [
e [ B
gate
£l | Coop aanubix — KoHdpury pauua
=l Mogyme: D! gate
TpaHcnopTép WCTOYHK . [
= ModBus
testTCP Cnwnc aHne:
testRTU
DCOM knmeuT
SNMP knwnedT
EncuHBIA BEIYIAC NUTENB
R CEop AaHHBIX CcT]
3pykoRan kapTa Brniouats: | |
ﬂornuscml?lypoulauh Bxod WM TpaHc nopT: [Sccksts.hastModBus |vl
By naTens Ha ava n
Cop LaHHbix Siemens MpoTokon: =
Diamond nnatsl cﬁopa,_ Y— H
Eufinmoreka walnoos:
| Apxuebl B TpaHcnopt: [Sar'al.exhr |vl
{9 Cneunanbhbie Bl ST ERET) n
I!l Monkz2oEaTENECKUE MHTach
L] !Tnaunaunammmn{a&_ﬂm'
[J[romar|

Puc.6. Briagka «Y3em» cTpanuilbl KOH(DHUTypalun y3Jia mpoTokoja B pesxkume «11Imo3 cetny.
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2.3 OtuéT 3anpocoB ModBus

JUis  BO3MOXHOCTH KOHTPOJS 32 KOPPEKTHOCTHIO — OCYILECTBIICHUS
KOMITOHCHTaMH MOJIyJIEeM MPEIOCTABIISETCS BO3MOXKHOCTh BKIIOYCHHS OTYETA 3aIllPOCOB, MPOXOSIIUX
yepe3 MOJyJb mpoTokosia. OTUéT BKIIOYAETCS YKa3aHHUEM HE HYJIEBOTO KOJHMUYECTBA 3amHcell BO BKJIaJe
«OT4€T» CTpaHUIIBI MOYJISI TPOTOKOJA (puUc.7).

| QT OpenSCADA KoHhUrypaTop

©ain  Penaktwpoeadue  Bun  MNoMmowb

88000 =
|HM;| [+]

QT Startar

= 200 89

pasiinuHbIMU

SMNMP knveHt
BERCUHBIA BBIYWAC NKAT]
R CEop L aHHbIX O
ZpyKkOEBaRA KapTa
Normeckni ypoeer
Bel4wc nuTEns Ha Ay
CEop paHHblix Sieme
Diamond nnatel cég
EvAnuoTaxa wabnodos:
[ ] Apxuenl
4 CneuwaneHele
] Monb20EATENLC KNS MH1
@Y YnpaeneHra MOLy NAMK
& oo
@) Loop S5L
@

PLXE

®-&-E-E-E-E-E-E

E-E-E

[«>]

Moayne: ModBus
g} TpaHcnopThl
[l gk TpaHCnopTHbIE NPOTOKE [ Momouws | T ] CITUET l
HTTP-peanunaauin ]
CoSCTREHHBIA NpOTOKD) Paamep oTuéTa: [ 100 H
o {iiodBus =
taat OTYeT:
gate Wed Apr 15 17:55:18 2009 RTU: testRTU' --= 1({Serialexkr)
=] J CEop A aHHbIX Banpoc -=01 0300000005 8529
= Mogyne: OTeeT-=>01030a 0328 00 21 000000 0a 00 5daa 44
TpaHcnopTep noTou
= MoclBus Wed Apr 15 17:55:18 2002 RTU: Sarialtest() --= 1
testTCP Banpoc -=01 0300000005 8529
testATU OTeeT-=>01030a 0328 00 21 000000 0a 00 5daa 44
DCOMN knmenT

Wed Apr 15 17:55:18 2008 RTL: testRTU' --= 1(Serialexlar)
Banpoc -= 0101 00030006 4c Of
Cteet-=010101 0b 10 4f

Wed Apr 15 17:55:18 2008 RTL: Serialtest() --=1
Banpoc -= 0101 00030006 4c Of
Cteet-=010101 0b 10 4f

Wed Apr 15 17:55:17 2008 RTL: testRTU' --= 1(Serialexlar)
Banpoc -=01 0300000005 85c9
COteeT-=01030a 0328 00 21 000000 0a 00 &c 6b 84

Wed Apr 15 17:56:17 2008 RTL: Serialtest() --=1
Banpoc -=01 0300000005 85c9
COteeT-=01030a 0328 00 21 000000 0a 00 &c 6b 84

[« & | (1]

=]
‘E -

Puc.7. Bximana «OT4€1» CTpaHHIBI MOYJIS TPOTOKOJIA.
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3. MoayJb coopa JaHHBIX

Mopnyns cOopa TaHHBIX IPEIOCTABISET BOZMOXHOCTB ONIPOCA M 3alMCH PETHCTPOB M OMTOB YCTPOMCTB
nocpeactsoM pexxknuma npotokosnos TCP, RTU, ASCII u komanp 3ampoca 0x01 - 0x06.

3.1. KonTpoJiep 1aHHBIX

st noGaBnenus uctoyHnka aaHnHeXx ModBus cozmaérest u koHGUTypupyercss KOHTPOIIJIEp B CHCTEME
OpenSCADA. [Ipumep BKIIaIKH KOHPUTYpALMHA KOHTPOJUIEPA JAaHHOTO TUIIAa H300pakeH Ha puc.8.

1 OpenSCADA QTCfg: Jemo craHuws

Pl

dalin  PepakThporadne Bua  Momows  QTStarter

88000=% 4. 200 9@
|BM§ ,El,enm CTAHUNA

Konmponnep: testTCP

‘. Bast AaHHWX KouTponnep MapameTpu
[ BesonachoeTs
'i‘} TpaHenopTH — CoeToAHne B
laly TpauenopTHEE NpOTOKOAL Cratye: JanyweH. Beizos ¢ nepyvogom 1 c. Bpema cBopa ganHex 0.328 mc. Npoqwrano 10(0]
(=] J CBop AaHHB pervcTpos, 2(0) Guroe. Janucado O pervetpos, O Guroe. Ownbok coeguHeHWA O, zanpoca 0.
) Modyne:
[+ Wnw3s ncTouHHEDE AaHI Brniavew: [V
MdB'-'s 3anyweH: E‘
testRTU Bl koHTponnepa: ["." |Vl
DCON knnenT
SMMP knneHT 7 G I L
OBopyaoeanne ICP DA ID: testTCP
BnouHeil esuncnaTENE
H CBop AaHHWX cHE Nma:
3eyKoEad KapTa OnucaHue:

Nornuecknil yporeHe
BouncnuTeNe Ha java |
COop AaHHuX Siemens
Diamond nnaTe cBopa
[*. BuSnuomexa wabnowoa:

EH-E-E-E5-E5-6-E-E-E

| Apxnew
3] CreynansHue Brmauare: [¥]
@| ONb30EaTENLCKME MHTEPC FanyckaTh: D
®y ¥npaenexne mogynamn
- respgaras: [Summiee |
8 Leop S5L MpeanouTeHne HCNGMHEHHA: [{Elucnmﬁ YPOEEHE> |v]
PLGC

Tabnuua napameTpoE: [I‘u'lodElusF'lm_testT[:F'

MnaHnpoEaHHE ERYMENEHNA: [1 |v

¥poreHs NpHopnTeTa 2afavun clopa naHHe: _E
Modbus npotokon: | TCRIIP ﬂ o

Appec TRaHGNoOpTa: [Snnket.testl'u'ln:lElus |-rl

OfLeanHATE GPArMEHTs BaHHBIX @

[ (D]
[ ]

/DemoStation/sub_DAGImod_ModBusicntr_testT CP/%2fentr%2fst %2 fstatus 7

KD

Puc.8. Brianka koH(puUrypamnuu KOHTpOJIepa.

C moMoIbIo0 3TOH BKJIQJAKA MOXHO YCTAHOBHTH!
+ CocrosiHue KoHTpoiepa, a uMeHHo: Ctaryc, «Bkimoueny», 3amymien» u ums bJl, cogeprkareit
KOH(HUTypaIHIo.
« Wnentuduxarop, MMs 1 ONUCaHUE KOHTPOJLIEPA.
+ CocrosiHHE, B KOTOPOE NEPEBOIUTH KOHTPOJUIEP MpH 3arpy3ke: «Briurouen» u «3amymnen».
« PeXuM TOpPH30HTAIBHOTO PE3EPBUPOBAHMS W TNPENNOYTCHHE HCIOJIHEHHS JIaHHOTO
KOHTpOJLIEpA.
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+  Wwms Tabnuisl 11 XpaHeHUs] KOHPUTypaluy napaMeTpoB KOHTPOJIIEpa.

- Ilepuon u mpuopuTeT 3a71a4u cOopa JaHHbIX.

- ModBus nporokos, ucnonaszyemsiit uisg onpoca ¢uznyeckoro ycrpoictsa (TCP/IP, RTU unu
ASCII).

+ Azpec UCXOJSIIECTO TPAHCIIOPTA U3 CHHCKA CKOH(PHUTYPHUPOBAHHBIX MCXOISIINX TPAHCIIOPTOB B
noacucreme «Tpancnopte» OpenSCADA.

« ModBus y3en nHaznauenus. B cinyuae ¢ mpotokonamu RTU u ASCII — 3TO MHAMBUAYaIBHBIN
aapec pusnyeckoro ycrporictsa, a mpu TCP/IP — unenTrdukarop e IMHUIIBL.

- OObenunenue QpparmeHToB peructpoB. Ctangaptasie pyHkimu 01-04 MO3BOJIAIOT 3aPOCHUTH
Cpa3y HECKOJbKO CMEXHBIX PpErucTpoB WM OuUTOB. Takasg cCTpaTerus 4Yacrto I03BOJISIET
onTUMU3UpoBaTh Tpaduk. OJHAKO HYKHBIE PETUCTPHI HE BCETJa PACIONIOXKEHBI CMEKHO APYT K
IpyTy, JJaHHas ONIUsS MO3BoJseT codbupaTh ux B Omoku 10 100 perucrtpoB uiam 1600 6utos. K
YCTAaHOBKE JIaHHOTO IapaMeTpa HYKHO IOAXOAWTb C OCTOPOKHOCTBIO, IIOCKOJBKY HE BCE
YCTPOICTBA MOJAECP>KUBAIOT AOCTYI K PETUCTPAM MEXAY PparMeHTaMH.

- Bpems oxumaHus coelMHEHUS B MWUIMCEKYHJaX. YKa3bIBaeT NPOMEXKYTOK BpEMEHH, B
TE€4YEHHE KOTOPOI0 0XKMJaTh OTBETA. B ciydyae ykazaHus HyJIEBOI'O 3HAUYEHUS MCIIOJIb3YETCS BPEMs
OKUJAHMSI 110 YMOJIYaHHUIO B TPAHCIIOPTE.

+ Bpemsi BOCCTaHOBIIEHMSI COEQUHEHUsI B CEKyHIaX. YKAa3bplBaeT MPOMEKYTOK BpPEMEHH 10
HCTEUYEHUIO KOTOPOTO OCYILECTBISATh IOBTOPHYIO IONBITKY 3alpoca K paHee HEJOCTYIIHOMY
YCTPOMCTBY.

« Ilomertok 3ampoca anga mpotokoiaoB RTU u ASCII. Vka3piBaeT Ha KOJHMYECTBO MOMBITOK
MIOBTOPEHMSI 3aIpoca B Cllyyae MOJyYeHHs] HETOJIHOIO WM MOBPEKAEHHOIO OTBETA.
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3.2. [TapameTpsbl

Monayns cOopa [aHHBIX MPEJOCTABIAET TOJNBKO OJWUH THUN mapaMmeTrpoB - “Cranmapt’.
JlononHUTENbHBIM KOH(GUTYPALIMOHHBIM TOJIEM IapamMeTpa JaHHOTO MOAYIs (pHUcC.9) sBiseTcs mepedyeHb
obOpabareiBaeMbIx aTpuOyToB(peructpoB ModBus). ATpuOyT B 3TOM NepedyHe 3alMChIBACTCS CIICAYIOIIUM
obpazoM: <dt>:<numb>:<wr>:<id>:<name>.

I'ne:

dt - ModBus tun ganneix (R-perucrp, C-6ur, RI-peructp Bxoma, CI-6ut Bxona). R u RI moryr
ObITh pacipensl cyppukcamu: i2-Intl6, i4-Int32, {-Float, b5-Bit5.

numb - HOMep peructpa wiu Omra ModBus ycTpoiicTBa (IeCATUYHBIN, BOCBMEPHUYHBIN WIIH
IECTHAAIIATCPUYHBIH ),

Wr - peXXHUM YTEHUS-3aMUCH (r-UTeHHEe, W-3aITUCh, T'W-YTEHHUE U 3aIUCh);

id - npeatudukarop arpudyra OpenSCADA;

name - ums atpudyta OpenSCADA.

~.| OT OpenSCADA KoHMrypaTop =82
Pain  Penaktwpoeadwe  Bun  Nomows  QTStarker
= [ — 1 "
B8 O0C0C0O =X had L 200 0
ma B
| Mapametp: test
g SsL
#@ Cokern o MapameTp l ATpUEY ThI | Apxueaumns l
[ NocnegoBaTenbHbIA WH]
=} BxogHod TpaxciopT — COCTORHWE
Test ModBus Tun: std
=} BuixogHoi ToaHcnoy
Exlar Brniouen: [+
[} @ TRaHCNORTHBIE NPOTOKL — KoHthury pawus
HTTP-peannaauns
ID: test
CobocTeeHHbBIR NpoToKO)
= ModBus IAma: [
tast
2nucaHue:
= J CHOp L aHHbIX
= Mogyae:
TpaHcnopTép weToY
= ModBus
- testRTU L
test
Unidrive Brniodats: [+
DCOM KNMeHT MepeyeHb aTpWGY TOR:
SMMP knuent R:0:rregl:PerwcTp O
BRouHLIf BbIMMC MAT R:1:rregl:PerucTp 1
¥ Coop nakubix ¢ B:3:rw:req3:PervcTp 3
Seykoeas kapra R:4:rragdPerucTp 4 g
ﬂorwuscml?lypoaa;E P A
==

Puc.9. Brianka koH(purypamnum mapamerpa.
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B cOOTBEeTCTBHMH C yKa3aHHBIM CIIHCKOM aTpUOYTOB BBIMOJHSIETCS ONPOC M CO3JaHHE aTPHOYTOB
napametpa (puc.10).

- QT OpenSCADA KoHdurypaTop — | O

Pain  Pepaktupoeadwne  Buan  MNomows QT Starter
y = .| e =
8B 0QOAx Ll 206G 2
ma [i]
§ Mapametp: test
g SsL
@ o s | Apcmaun
=~ NocnenoeaTenbHblA KH
[ BxogHoi ThademopT ID: test
Test ModBus
O Buixoguod pademo) Vns: ’
Exlar Dnucadue:
[l @ TPaHCNOpTHbIE NPOTOKE
HTTP-peannzayna e
CoSCTEEHHBIA NpoToKon
=1 ModBus
test
El- | COop LaHHbx Ouwbka: g
B Mogyne: i Pervetp O 1000
TpaHcnopTep woToY
= ModBus PervcTp 1 33
- testRTU (cTmp— -
pa3 |20
test H
Unidrive Perwctp 4: 4502
DCON knmeHT Eur 2 On
[+ SMMP knuedt
Bl Bur 4. O
ENoUHBIA BbIYKC NAT
R CEOp LaHHBIX C Bur & On
ZeykoRan KapTa & Eur & (W)
Norudec ki ¥ poeer
ol AL

Puc.10. Bxnagka arpubyToB mapameTpa.
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