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BBenenune

ModBus — KOMMYHUKAIIMOHHBIA TPOTOKOJI, OCHOBAaHHBI Ha KJIMUEHT-CEPBEPHON apXUTEKTYpE.
Pazpabotan ¢pupmoii Modicon 11 MCTIONIb30BaHUs B KOHTpOJUIEpax ¢ nporpammupyemoii gorukoit (PLC).
Cran cranpaptoM ne-(akTo B NPOMBIIUIEHHOCTH M HIMPOKO NPUMEHSETCS JUIsl OpraHU3alliH CBS3H
MPOMBINIJICHHOTO  3JIGKTPOHHOTO  oOopynoBaHus. Mcmomb3yeT mAnsg Tepeqadyd  JaHHBIX — 4yepes
noclieioBarenbHble JTUHUH CBs3u RS-485, RS-422, RS-232, a takke cern TCP/IP. B Hactosmee Bpemst
MOJIEPKUBACTC HEKOMMepUueckoi opranu3ainueii ModBus-IDA.

CymectByroT Tpu pexkuma nporokona: ModBus/RTU, ModBus/ASCII u ModBus/TCP. Ilepssie nBa
UCIIOJIB3YIOT MOCIeA0BaTeIbHbIE JIMHUN CBS3HU (B ocHOBHOM RS-485, pexxe RS-422/RS-232), nocneanuii
UCTIONB3YeT JuIst nepenauu nanHbix cetu TCP/IP.

JlaHHBIA MOIYJIh MPEIOCTABISIET BO3MOXKHOCTH COOMpaTh WH(MOPMAILIUIO y PA3NITMIHBIX YCTPOKMCTB IO
npotokoiy ModBus Bo Bcex pexumax.

1 O0uee onucanue nporokoaa ModBus

[Iporokon ModBus/RTU mnpenmonaraer ogHo Beaylnee (3ampalinBaioiiee) yCTPOWCTBO B JIMHUU
(master), KOTOpoe MOXET MepeaaBaTh KOMaH/bl OJHOMY WJIM HECKOJIBKUM BEJIOMBIM ycTpoicTBaM (slave),
oOpalasch K HMM IO YHUK&JIbHOMY B JIMHUU ajpecy. CHHTaKCHUC KOMaHJ IPOTOKOJIA IO3BOJISIET
anpecoBath 247 yCTpOMCTB Ha OJHOW JWUHUU CBs3M craHmapTa RS-485 (pexe RS-422 wim RS-232). B
ciyuae ¢ peskumoM TCP, agpecanust HCKIIIOUEHA U3 MPOTOKOJIA, MOCKOIBKY BhINOHsAETCS Ha ypoBHE TCP/
IP creka.

WMuunpaTtiBa mpoBeAeHUs oOMeHa BCerjia MCXOJUT OT BeIyLIero ycTpoicTBa. Bemombie ycTpoiicTBa
MPOCIYIIUBAIOT JIMHUIO CBsI3W. MacTep momaér 3ampoc (IOChLIKa, MOCIEA0BATEIbHOCTh OAT) B IMHUIO U
MEPEXOJIUT B COCTOSHUE MPOCTYIIMBAHUS JTUHHUH CBSI3U. Bemomoe ycTpoiICTBO OTBe4YaeT Ha 3ampoc,
npumeamuid B ero aapec. OKOHUAHME OTBETHOM IOCBUIKM MAacTep ONpPENeNsieT, IO BPEMEHHOMY
MHTEpPBAJly MEXJy OKOHYaHHEM MpHuéMa mpeAblayniero Oaiita v HadamoMm npuéma crienyromero. Eciu
3TOT MHTEPBAJ MPEBBICKI BpeMsi, HEOOXoauMoe JJisi mpuéma ByX OailT Ha 3aJaHHOM CKOPOCTH Iepeayy,
npuéM KajJpa oTBeTa cuuTaeTcs 3aBepuI€HHbIM. Kaapel 3ampoca u orBeta no npotokoiny ModBus umerot
(bukcupoBaHHbIi hopMmart.

1.1 Anpecanus

Bce onepanuu ¢ maHHBIMH MPUBS3aHBI K HYJIO, KaXIbIH BUJ JAHHBIX (PETHCTpP, OWUT, PETUCTP BXOJa
nim 6urta Bxoaa) HaunHarotes ¢ aapeca 0000.

1.2 CranaaprHble Koabl (PYHKIIUH
B mporokone ModBus M0KHO BBIIEINUTE HECKOJIBKO MOIMHOKeCTB Komau (Tabmuma 1).

Ta6mmma 1: [ogMHoKecTBO KOMaH npoTokojaa ModBus

IToamHoO:KeCcTBO JIlnama3oH KogoB
CrannmapTHbie 1-21

Peseps st pacminpensbix pynkuuii 22—64
[Tonp3oBarensckue 65-119

Peseps 11 BHYTPEHHUX HYX] 120-255

JanapiM MoayneM ucnoiab3yroTcs komasabl 0x03 u 0x06 nis yteHus u 3anucu peructpon, 0x01 u
0x05 st yrenus u 3anucu 6utos, 0x02 u 0x04 1t yTeHus peructpa U OUTa BX0Ja COOTBETCTBEHHO.



2 MoayJab

JlaHHBIN MOAYNIh TPENOCTABISET BO3MOXHOCTH OIPOCA W 3AIHCHU PETHCTPOB M OWTOB YCTPOMCTB
nocpeactsoM pexxkuma npotokosios TCP, RTU, ASCII u komanp 3ampoca 0x01 — 0x06.

2.1 KonrtpoJuiep JaHHBIX

Jns nobaBneHus ncTouHnKa AaHHBIX ModBus co3maérest u KOHGUrypupyeTcs KOHTPOJUIep B CHCTEMeE
OpenSCADA. ITpumep BKIIaAKK KOH(UTYpAIIMK KOHTpOJUIEpa JaHHOTO THIa U300pakeH Ha puc. 1.
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Puc.1. Bxnagka koHUrypauuu KOHTpoIiepa.
C nomol1pI0 3TON BKIJIAJKU MOKHO YCTAHOBUTH:

« CocTossHME KOHTpoJUiepa, a HWMEHHO: «Bxmouen», 3amymen», ums bJl coxepikareit
KOH(UTYpAIMIO ¥ BpeMs cOopa IaHHBIX.

«  Wnentuduxatop, UMs 1 ONMCAHUE KOHTPOJLIEPA.

« CocTosiHHE B KOTOPOE MEPEBOJIUTH KOHTPOJUIEP MpH 3arpy3ke: « Bkiatouen» u «3amymen.

« VMg Tabmutiel 1u1st XpaHeHUs: KOHQUTYPAIMH [TapaMeTPOB KOHTPOJUIEpa.
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- Ilepuon u npuopuTtet 3agauu cOopa JaHHbIX.

«  ModBus npoTokoJ1, HCTIONB3yeMBbIi [Tt onpoca (U3NIECKOTO YCTPOUCTBA.

« Anpec yctporicta. B ciydae ¢ nporokonamu RTU n ASCII anpec 3anuceiBaeTcs B BUAE ITyTH
K yCTpOMCTBY nocienoBarenbHo nopra (/dev/ttyS0). B ciaydae ¢ mporokonsom TCP B ampece
3aIHCHIBACTCS XOCT U TIOPT YAAJIEHHOTO yCTpoiicTBa (rem.host.org:502).

+ VY3en nHazHauenus. B cinydae ¢ mporokosamu RTU um ASCII 370 mHAMBUAYalbHBIN aapec
(U3HYECKOTO YCTPOHCTBA.

« OOwenunenue ¢parmenToB peructpoB. Cranmaptaeie Qynkmuu 01-04 mo3BOISET 3aMPOCUTH
Cpa3y HECKOJBKO CMEXHBIX pErucTpoB wuiau OurtoB. Takas crTparerus YacTo IO3BOJSET
onTUMU3UpoBaTh Tpaguk. OJHAKO HYKHbBIE PETUCTPHI HE BCErJa PacHOJIOKEHBl CMEXHO JIPYT K
JpyTy, NaHHas OMIHUs MO3BOJseT codupars ux B O6moku a0 100 peructpoB mwnu 1600 6uros. K
YCTaHOBKE JIJaHHOTO IapamMeTpa HYXHO MOAXOAWTh C OCTOPOXHOCTBIO, ITOCKOJBKY HE BCE
YCTPOICTBA MOJAECP)KUBAIOT AOCTYII K PETUCTPaM MEXAY (pparMeHTaMH.

- Bpemena uHTEpBAJIOB OXHIAaHUS IOCIEAOBaTeNbHOro HHTep(deiica mis nporokoiaoB RTU u
ASCII. A umenno: «Bpewms ¢dpeitmay», «Bpems cumBonia» u «Bpems 3anpocay.



2.2 ITapameTpsbl

Monyns ModBus mipelocTaBiseT TOJbKO OJIWH TUI mapameTpoB — “Cranmapt’. JomoIHUTEIbHBIM
KOH(UTYPAIIMOHHBIM TIOJIEM IMapameTpa JaHHOTO MOAYIs (puc.2) SIBISETCS TMepedeHb 00pabaThiBaeMbIX
atpubytoB(peructpoB  ModBus). ATpuOyT B 3TOM mepeyHEe 3amuCBhIBACTCS CIAEAYIOIMHUM 00pa3oM:
<dt>:<numb>:<wr>:<id>:<name>.

I'ne:

dt — Mod Bus tun nanssix (R-peructp, C-6ut, RI-peructp Bxozna, CI-0ut Bxona);

numb — HoMep peructpa wiu 6ura ModBus yctpoiicTBa (IeCATHUHBINA, BOCBMEPUYHBIA MU
IIECTHAAIIATEPUYHBIN );

Wr — PEXHUM YTEHUA-3aIHCH (r-4TeHHEe, W-3alUCh, IW-UTEHHE U 3aIHCh);

id — npentudukarop atpudyra OpenSCADA;

name — ums arpuOyra OpenSCADA.
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Puc.2. Briragka koHGUTYpauu nmapamerpa.

B cooTBeTcTBHM C yKa3aHHBIM CIHCKOM aTpUOYTOB BBIMIOJIHSAETCS OMPOC W CO3JaHHe aTpuOyTOB
napameTtpa (puc.3).


http://diyaorg.dp.ua/oscadawiki/Doc/ModBus?v=13et&
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Puc.3. Briagka atpu0yToB mapamerpa.




2.3 IlocaenoBaTebHbIE NOPTHI

B cnydae ucnonb3zoBanust nmpotokosioB RTU u ASCII kaxaplii KOHTpOJUIEp AAHHOTO MOJYJIS MOYKET
paboTaTh C COOCTBEHHBIM peallbHBIM KOHTPOJUIEPOM, yepe3 OOIIMH MOCIeqoBaTeNbHbBI nHTepdeiic. A
YYUTBIBAsE TOT (PAaKT, YTO IO TOCIEIOBATEIHHOMY HHTEp(EHCY OTHOBPEMEHHO MOKET padoTaTh TOIHKO
OJIMH KJIHMEHT HEOO0XOAMMO NpPEeAyCMOTPETh MOHONOJBHBIN pecypc IOCTyna K IOCIIEA0BAaTEILHOMY
uHtepdeiicy. s obecrmedeHus 3Toro TpeOOBaHMSA, a TaKXKe JUIS MPEJOCTABICHUS BO3MOXXHOCTHU
KOH(UTYpalMK MapaMeTpoB MOPTa, KXl MocIeA0BaTeNbHbINA HHTEpdEIC pealn30BaH B COOCTBEHHOM
o0bekTe. Kondurypanus nocienoBarenbHbIX UHTEP(EHCOB MPOU3BOAUTCS B TIIABHOM BKIIAQJAKE MOIYIS
(puc.4). I'me B cTpoke TabaUIBI pa3meniaeTcss KoH(GUrypanus mocjiaeaoBareabHoro narepderica. Ha atoii
e BKJIaJIKE€ MOKHO BKIIFOUHMTE MTPOTOKOJ KOMMYHUKauu ModBus yka3aB pa3MepHOCTh IPOTOKOJIA Ooee
HYJISL.
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Puc.4. 'maBHast BKIagKa MOIYJIS.
C moMouIbIo 3TOM BKJIAJAKH MOXHO YCTAaHOBUTH TaKUe MapaMeTphl MOCIeI0BaTeIbHOTO HHTepdeiica:

« WMpentuduxarop moOCIeqOBATEIBHOTO UWHTEpdEiica, coBmajaeT ¢ MOyTéM K YCTPOMCTBY
uHTepdeiica.

 CkopocTb nepesauu J1aHHbIX.

+  KomnvecTBo OMTOB B OHOM CHMBOJIE TIEPEIAYH.

+ KonunuectBo cron 6UTOB CUMBOIIA.

- Haymuune npoBepku Ha YETHOCTD.

+ Taiimayt peiima ModBus 3anpoca (mc). st orpanndenus pazmepa ModBus 6:10ka.

- TailimayT oxxuaHusi ciMBoOJa 010Ka 3ampoca (Mc).

+ TaiimayT 3anpoca. Bpems oxxumanusi OTBeTa OT yCTPOMCTBa (MC).

+ Cocrosaue unrepdeiica «OTKpHIT.
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