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[penocrasnsiet peanusanuio kiarneHta ModBus-niporokona. [Tomnepxuaer
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ModBus — KOMMYHHKAITMOHHBIN TPOTOKOJ, OCHOBAHHBIN Ha KJIIMEHT-CEPBEPHOU apXHUTEKTYypE.
Paspaboran ¢pupmoit Modicon aJig Hcmonbp30BaHus B KOHTPOJUIEPaX ¢ MPOrpaMMHUPYEMOi JIOTUKON
(PLC). Cran cranmgapTom zie-(hakTo B IPOMBIIIJICHHOCTH U IIUPOKO MPUMEHSETCS JUIs OpraHu3aIiH
CBS3M MPOMBILUIEHHOTO 3JIEKTPOHHOTO oOopynoBaHus. Vcnonbs3yer ans mepenadu AaHHBIX yepes
mocjaeaoBaTeabHble TUHUN cBI3u RS-485, RS-422, RS-232, a takke cetu TCP/IP. B Hacrosiee
BpeMsl MOJIepKUBaeTCsl HEKoMMepueckol opranuzanuein ModBus-IDA.

CymectBytoT Tpu pexkuma nporokoia: ModBus/RTU, ModBus/ASCII u ModBus/TCP. Ilepssie
JIBa HCIIOJIB3YIOT TOCIIE0BATEbHBIC JIMHUU CBsI3U (B OCHOBHOM RS-485, pexxe RS-422/RS-232),
MOCJICTHAN UCTIONB3YeT I nepeaaun nanubix cetu TCP/IP.

JlaHHBIi MOIyJdh TPENOCTABISET BO3MOXKHOCTH COOMpaTh HMHPOPMALUIO Yy Pa3IMYHBIX
yCTpoHCTB 1o poTokony ModBus Bo Bcex pekxumax.




1 O0uee onucanue nporokoaa ModBus

IIporokon ModBus/RTU mnpenmonaraer ogHo Bemylnee (3ampalinBaroniee) yCTPONWCTBO B JIMHUU
(master), KOTOpoe MOXKET NepeaaBaTh KOMaH/bl OJHOMY WJIM HECKOJIBKUM BEIOMBIM ycTpoicTBaM (slave),
oOpalasch K HMM IO YHUKQJIbHOMY B JIMHUU ajpecy. CHHTaKCUC KOMaHJ IPOTOKOJIA IO3BOJISIET
azpecoBaTh 247 ycTpoiicTB Ha OJHOW JUMHMM CBsi3u cTaHnapra RS-485 (pexe RS-422 unu RS-232). B
ciyuae ¢ pesxkumoM TCP, agpecanust HCKITFOU€HA M3 IPOTOKOJIA, MOCKOIBKY BhIMONHsAETCS Ha ypoBHEe TCP/
IP crexka.

WNuunmaTtuBa npoBeneHuss oOMeHa BCerJa MCXOIUT OT BEIYIIEro YCTpoicTBa. Bemombie ycTpoiicTBa
MPOCTYIIUBAIOT JIMHUIO CBsI3W. MacTep momaér 3amnpoc (IOChIIKa, MOCIEA0BATEIbHOCTh OAT) B IMHUIO U
MEePEXOJUT B COCTOSIHUE MPOCIYUIMBAHMS JUHUM CBs3U. Begomoe ycTpoWCTBO OTBeYaeT Ha 3arpoc,
npumienmuid B ero aapec. OKOHYaHHME OTBETHON TIOCBUIKA MAacCTEp OIPEICISIET, M0 BPEMEHHOMY
MHTEpPBANy MEXIy OKOHYAaHHEM IMpHéMa MpeAblayniero Oaiita u HadamoMm mpuéMma cienyromiero. Eciu
STOT MHTEPBAJ MMPEBBICKI BPEMsi, HEOOXOAUMOE JJIs MpUéMa IByX OAalT Ha 3aJJaHHOW CKOPOCTH IepeiayH,
npuéM KajJpa oTBeTa cuuTaeTcs 3aBepuI€HHbIM. Kanpel 3ampoca u orBeta no npotokoiny ModBus umerot
(buKcupoBaHHBIi hopMmart.

1.1 Anpecanus

Bce onepanuu ¢ gaHHBIMEH TPUBS3aHBI K HYJIO, KAXKABIA BUJ JAHHBIX (PETUCTP, BBIXOJIHOE/BXOIHOE
3HauyeHue) HaunHaTes ¢ aapeca 0000. Axpecanus k suelike HaYMHaeTcs ¢ 1.

1.2 CranaaprHbie KoJbl (PYHKIIUM
B npotokosnie ModBus MOKHO BBIIEIHUTE HECKOJIBKO OAMHOXKeCTB KoMman (Tabmmma 1).

Ta6muma 1: [oaMHoKecTBO KOMaH/I npoTokojaa ModBus

IMogmMHOXKeECTBO JInana3zoH Koa0B
CrannmapTHbie 1-21

PesepB nis pacimpenHsix GyHkuii 22—-64
[Tonb3oBarensckue 65-119

PesepB 111 BHYTpEHHUX HYX] 120-255

JlanHpIM MopayneM ucnoiab3yroTca kKoMaHabl 0x03 wu 0x06 myisg 4YTeHuss W 3alucu  PErUCTPOB,
COOTBETCTBEHHO. B Oynymux BepcHsX IUIAHUPYETCS MO00AaBJICHUE MOIICPKU M JIPYTHX CTaHAAPTHBIX
KOMaHJI.



2 MoayJab

JlaHHBIN MOJITyJIb MPEJOCTABISIET BO3MOXKHOCTD ONPOCA U 3alMCH PETHCTPOB YCTPOHCTB MOCPEACTBOM
pexxuma npotokosioB TCP, RTU, ASCII n xomanna 3anpoca 0x03 u 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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Bruiagka koH(pUTrypaum KOHTpoJuIepa.

C MOMOIIBIO ATOM BKJIAJKA MOXKHO YCTAaHOBHUTH:
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« CocrosiHue KOHTpoJUiepa, a HuMeHHO: «Bxmiouen», 3anymen», uma bJl coxepkaieit
KOH(Urypamuio u Bpems coopa JaHHBIX.

- HWpnentuduxatop, uMs 1 onucaHue KOHTPOJLIepa.

+ CocTosiHME B KOTOPOE MEPEBOIUTH KOHTPOJLIED IIPH 3arpy3ke: « Bxiouen» u «3amyien».
VMg TaOmuIe! U1 XpaHeHUsT KOHPUTYpaIUy TapaMeTpoB KOHTPOJLIEpa.

+ Ilepuon u mpuopuTtet 3a1auu cOOpa JaHHBIX.

+  ModBus mpoTokoJ1, HCTIOIb3yeMBbIi JIJIst orpoca (PU3HUECKOTO YCTPOUCTBA.

- Appec yctpoiictBa. B cinydae ¢ mporokosiamu RTU u ASCII anpec 3anuchiBaeTcsi B BUAE MyTH
K YCTpOMCTBY mocnenoBarenbHo moprta (/dev/ttyS0). B cmywae ¢ mporoxomom TCP B agpece
3aMUCHIBACTCS XOCT U MOPT yIaln€HHOTO ycTpoiicTBa (rem.host.org:502).

« V¥3en nHasHaueHus. B ciydae ¢ mporokonamu RTU m ASCII 3TO MHAMBUAYaJIbHBIN aapec
(U3HYECKOTO YCTPOUCTBA.

- OObenunenue ¢parmentoB peructpoB. CranmaptHas ¢ynkuus 03, 3ampoca perucTpos,
MIO3BOJISIET 3aIIPOCUTH CPa3y HECKOJBKO CMEKHBIX PErMCTpOB. Takasi cTpaTerus, 4acTo IO3BOJISET
onTUMHU3HUpOoBaTh Tpaguk. OJHAKO HYKHBIE PETUCTPHI HE BCErJa PacHOJIOKEHBI CMEXHO JIPYT K
IpyTy, JaHHAs OMIUS MO3BOJSET cobupaTh ux B Ooku 10 100 peructpos. K ycTaHOBKE HaHHOTO
napaMmeTpa Hy)»KHO MOJIXOJUTh C OCTOPOYKHOCTBIO, MOCKOJIbKY HE BCE YCTPOMCTBA MOJAECPKUBAIOT
JIOCTYTI K pEerucTpam Mexay (pparMeHramu.

« CoxpaHuTh/3arpy3uth KoHTpoiep B B/I.

2.2 ITapameTpnl

Monynes ModBus mpenocTaBiseT TOJIbKO OAuWH THm mnapameTpoB — “Cranmapt”’. J{OMOJHHUTEITHLHBIM
KOH(UTypalMOHHBIM TOJIEM HapameTpa AaHHOTO MOIYNs (puc.2) sBiseTcs nepedeHb o0padaThIBaeMbIX
atpubytoB(peructpoB  ModBus). ATpubGyr B 3TOM mepedyHe 3amUChIBAETCS CIEAYIOIIMM 00pa3oM:
<numb>:<wr>:<id>:<name>.

numb — Homep peructpa ModBus ycTpoiicTBa;
Wr — TPU3HAK JOCTYIHOCTH 3alUCH B aTpHOYT;
id — naentuduxarop arpudyra OpenSCADA;
name — ums arpudbyra OpenSCADA.
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Puc.2. Briagka koHpuUTrypauu napameTpa.

B cooTBeTcTBMM € yKa3aHHBIM CIIMCKOM aTpHOYTOB BBIMOJHSETCS ONPOC M CO3JaHUE aTprOyTOB
napameTtpa (puc.3).
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Puc.3. Bxnagka arpu0yToB nmapamerpa.

2.3 IlocaenoBarebHbIE NOPTHI

B cnyuae ucnonb3oBanust npotokoiaoB RTU u ASCII kaxaslii KOHTpOJUIEp JAHHOTO MOJYJS MOXET
paboTaTh C COOCTBEHHBIM peallbHbIM KOHTPOJUIEPOM, yepe3 OOIIMH MOocieqoBaTeNbHbI nHTepdeiic. A
YUUTBIBAsA TOT (PAaKT, YTO MO MOCIEIOBATEIBHOMY HHTEp(EiCy OJHOBPEMEHHO MOXKET padoTaTh TOJIBKO
OJIMH KJIMEHT HEOoOXOAMMO NPEeAyCMOTPETh MOHOMNOJBHBIA pPECypc HOCTyHa K IIOCJIEIOBAaTEIILHOMY
uHtepdeiicy. [lns obecrnedeHus »Toro TpeOOBaHMSA, a TaKXKe JUIS MPEJOCTaBICHUS BO3MOXKHOCTU
KOH(QUTypaluy MapaMmeTpoB MOpPTa, KAkl MocaeA0BaTeNbHbIN HHTEP(EIC peain30BaH B COOCTBEHHOM
o0bekTe. KoHdurypauus nocienoBarenbHbIX MHTEP(EHCOB MPOM3BOAUTCS B TJIABHOM BKIIAQJAKE MOIYJSA
(puc.4). I'me B cTpoke TabIUIIBI pa3MelIaeTcsi KOHQUTypalus MOoCIe0BaTeIbHOTO HHTEepdeiica.
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Puc.4. I'naBHas BKIagKa MOAYJIS.

C moMOIIbIO ITOM BKJIAJKU MOXXHO YCTAHOBUTH TaKUE MTApaMETPhI MOCIIeI0OBATEILHOTO HHTEpdeiica:

« Wnpentuduxatop mnocnenoBaTelbHOTO HHTEpdeiica, coOBMagaeT ¢ MNYyTEM K YCTPOUCTBY

uHTepdeiica.

+  CKopocTh nepeayn JaHHBIX.

- KonuyecTBo OMTOB B OZTHOM CHMBOJIC TTEPEAAYH.
+  KommuectBo cron GMTOB CHMBOIIA.

 Hanuune npoBepku Ha YETHOCTD.

- Taiimayt peiima ModBus 3anpoca (mc). [{nst orpanudenus pazmepa ModBus 6110ka.

+ TaiimayT oxumanusi CUMBOJIa OJI0Ka 3ampoca (Mc).
« TaiimayT 3ampoca. Bpemst oxxuanust oTBeTa OT yCTpoHcTBa (MC).
+ Cocrosaue uaTepdeiica « OTKPHITY.
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