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BBenenue

ModBus — KOMMYHUKAIIMOHHBIA TPOTOKOJI, OCHOBAaHHBIH Ha KJIMUEHT-CEPBEPHON apXUTEKTYpE.
Pazpabotan ¢pupmoit Modicon i MCTIONIB30BaHMsI B KOHTpOJUIEpax ¢ nporpammupyemoii gorukoit (PLC).
Cran cranmaptoMm J1e-(hakTo B MPOMBIIIIEHHOCTH U IMPOKO TMPUMEHSETCS ISl OpPraHu3alliu CBSI3H
MPOMBINIICHHOTO  3JIEKTPOHHOTO  oOopymoBaHus. Mcmomb3yeT Ansg Tepeqadyd  JaHHBIX — 4yepes
noclieoBaTenbHble JTHHUH CBs3u RS-485, RS-422, RS-232, a takxke cern TCP/IP. B Hactosmee Bpems
MO/IePKUBACTCs HEKoOMMepueckol opranu3arnueit ModBus-IDA.

CymectByroT Tpu pexkuma nporokona: ModBus/RTU, ModBus/ASCII u ModBus/TCP. Ilepssie nBa
UCIIOJIB3YIOT MOCIIeA0BaTeNbHbIE JIMHUN CBS3HU (B ocHOBHOM RS-485, pexe RS-422/RS-232), nocneanuii
UCTIONB3YeT JuIs nepenayuu nanubix cetu TCP/IP.

Monyne cbGopa AaHHBIX TPEAOCTAaBISIET BO3MOXHOCTh coOMpaTh HMHQOpPMAIMIO Yy pa3IUdHbIX
ycTpoicTB mo mnpotokoiny ModBus Bo Bcex pexumax. Taxke MonyneMm peanusyrorcs (QyHKIMH
TOPU30HTAJIFHOTO PE3epPBUPOBAHMUS, & UMEHHO COBMECTHOM PabOThHI C YHaN€HHOM CTaHIMEH STOro-Ke
ypoBHs. B TO ke BpeMsi MOAyNb IIPOTOKOJIA TO3BOJISIET CPOPMHUPOBATH U BbIIATh JaHHBIE IO MIPOTOKOILY
ModBus B pa3iW4HbBIX peXUMax M dYepe3 HHTep(ENchl, MOJAEpKUBAEMble MOAYJISAMU IOJCHCTEMBI
«Tpancnoptsi».



1. O0uree onucanue nporoxoa ModBus

[Tpotrokon ModBus/RTU mnpenmomaraer ogHo Beaylnee (3amparivBaroiiee) yCTPONCTBO B JIMHUU
(master), KOTOpoe MOXKET NepeaaBaTh KOMaH bl OJHOMY WJIM HECKOJIBKUM BEIOMBIM ycTpoicTBaM (slave),
oOpalasch K HMM [0 YHUKQJIbHOMY B JIMHUU ajpecy. CHUHTaKCUC KOMaHJ IPOTOKOJIa IO3BOJISIET
azpecoBaTh 247 ycTpoilcTB Ha OJHON JNUHMM CBsi3U cTa”jgapra RS-485 (pexe RS-422 umm RS-232). B
ciydyae ¢ pexumoM TCP anpecanus MCKIIOYEHAa M3 MPOTOKOJIA, MOCKOJIBKY BBINOJHSETCS HA YPOBHE
TCP/IP creka.

WNuunmaTtuBa npoBeneHuss oOMeHa BCErJa MCXOIUT OT BEIYIIEro YCTpoHcTBa. Bemomeie ycTpoiicTBa
MPOCTYIIUBAIOT JIMHUIO CBSI3U. MacTep momaér 3ampoc (MOChUIKa, MOCIEA0BATeIbHOCTh OAT) B IMHUIO U
MEePEXOJUT B COCTOSIHUE MPOCIYUIMBAHMS JMHUM CBs3U. Begomoe ycTpoWCTBO OTBEYaeT Ha 3arpoc,
npuIIeanui B ero agpec. OKOHYaHHE OTBETHOM MOCBUIKH MAaCcTEp OMpEIEseT 0 BPEMEHHOMY WHTEpBATY
MeXy OKOHYaHUEM MpHEMa TpeapIaylero 0aiTa u HayanoM npuéma cieaytouiero. Ecnu aToT nHTEepBan
NpPEeBbICUI BpeMs, HEOOX0oauMoe Juisd mpuéMa moiTopa OaifTa Ha 3aJaHHONW CKOPOCTH Hepeaayd, MpUueM
¢dpeitma oTBeTa cumrTaetcs 3aBepmiEHHBIM. DpeliMbl 3ampoca ¥ oTBeTa Mo MpoTtokoiay ModBus mmeror
(buKcupoBaHHBIi hopMmart.

1.1. Anpecanus

Bce onepanuu ¢ gaHHBIMEH TIPHUBS3aHBI K HYJIO, KOKIBIA BHUJ JaHHBIX (PETUCTp, OUT, perucTp BXOja
wim 6uTa Bxojaa) HaunHatotes ¢ aapeca 0000 u 3akaHunBaroTcs 65535.

1.2. CranaaprHbie KoJbl (DYHKIIUIH
B npotokosnie ModBus MOKHO BBIIEIHUTE HECKOJIBKO OAMHOKeCTB Koman/ (Tabnuma 1).

Taoauua 1: [TogmHOXKEecTBO KOMaH 1 mpoTokojia ModBus

IMogmMHOKECTBO JIlnana3zoH Koao0B
CrannmapTHbie 1-21

PesepB s pacupeHHbIX GyHKIMi 2264
[Tosnp30Barenbckue 65-119

Pe3epB 11 BHYTpEHHUX HYX 120-255

MonyneMm cOopa JaHHBIX UCTIONB3YIOTCs KoMaH el 0X03 u 0x06 nms ureHus u 3anucu peructpos, 0x01
u 0x05 st urenust u 3anucu 6uto, 0x02 u 0x04 1151 9TeHHUs perucTpa u OMTa BX0/1a COOTBETCTBEHHO.

Monynb npotokona oOpabateiBaet 3amnpocsl komangamu 0x03 1 0x06 ass UTeHUS U 3aIMCH PETHCTPOB,
0x01 u 0x05 nns ureHus U 3anUcH OUTOB.



2. MoayJb peaju3anuy NPpoToKoJaa

Monynes mporokona ModBus comepxut xonm peanusanuu mpoTokojdbHON dyact ModBus, a numeHHO
ocobeHHOCTH BapuaHToB mpoTokooB ModBus/TCP, ModBus/RTU u ModBus/ASCII. Moaynb
IMPOTOKOJIa COBMECTHO C BI)I6paHHBIM TPAHCIIOPTOM AKTUBHO HUCIIOJB3YCTCSA MOAYJIEM c6opa JAHHBIX 1151
OCYIIIECTBIICHUSI HETIOCPEICTBEHHBIX 3ampocoB. [I0CKONBKY MOAYNb MPOTOKOJNA SIBISETCS aBTOHOMHBIM,
TO, MWCIONB3ysd €ro, MOXXHO CO3/1aBaTh JIOMOJHUTEIbHBIE MOIYJIM CcOOpa JaHHBIX IOCPEICTBOM
HECTaHJapTHHIX PpyHKUMN pacmupenus ModBus paznudnoro o6opy1oBaHusl aBTOMAaTHU3ALINH.

2.1. API ¢pyHknuu ucxoasimux 3anpocon

API ¢yHKIMH HMCXOISIIUMX 3alpOCOB ONepHpyoT oomeHoMm Onokamu PDU, 3aBépuyTtsiMu B XML-
MAKEThI CO CIENYIONIEH CTPYKTYpOU:
<prt id="sId" reqTm="reqTm" node="node" reqTry="reqTry">[pdu]</prt>

I'ne:
« prt — WMs Tera 3ampoca ¢ Ha3BaHHEeM Hucroibzyemoro Bapuanta nportokona (TCP, RTU umu
ASCII).
« sld — wupeHTHQUKATOpP HCTOYHMKA 3ampoca. Mcmonb3yercs A NMOMELIEHHS B MPOTOKOI
BBIXOJIHOTO MIPOTOKOJIA.
« reqTm — Bpemsl 3ampoca, a UMEHHO BpeMs, B TEUEHHE KOTOPOT'0 OKUAATH OTBETA.
+ node — HOMep y371a Ha3HaYeHUs WK uaeHTudukarop rouuta ModBus/TCP.
« reqTry — KOIWYECTBO IOMNBITOK IMOBTOPEHMS 3ampoca ¢ OmMOKONH B oTBere. Tonbko ais
BapuanToB ModBus/RTU u ModBus/ASCII.
+  pdu — HenmocpeICTBEHHO OJIOK I0HUTA JaHHBIX npoTokoia (PDU) ModBus.

Pesynerupyrommit pdu 3amensier pdu 3anpoca B XML-nakere, a Takke ycTaHaBIUBaeTCs aTpudyT “err”
C KOJIOM M TEKCTOM OILIMOKH, €CIM TAKOBa UMeEJa MECTO.



2.2. O0cayxuBaHue 3anpocoB no nporoxkoay ModBus

BxonHas yacTh 00CTy:KMBaHUS 3alIPOCOB K MOJYJIIO IPOTOKOJA OCYILIECTBIISET IPOBEPKY U 00paboOTKy
3arpoCcoOB MOCPEJCTBOM OOBEKTOB Y3JI0B, NPEIyCMOTPEHHBIX MoayieM (puc.l). dakTudyecku peanusyercs
MEXaHU3M, TMO3BOJSIOMMUNA BBITIONHATE cucteMod OpenSCADA ponb cepBepa ModBus/TCP  wnm
noquuHéHHOro ycrpoiictBa ModBus/RTU u ModBus/ASCII. Takum obpa3om cucrema OpenSCADA
MOJTy4aeT BO3MOXKHOCTD HCITOJIb30BATHCS B POJIH JIFOOOTO ydacTHUKA ceTeit ModBus.
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Puc.1. Bxianka nepedss y3710B 00CTyKHUBaHUS BXO/SIIUX 3alIPOCOB MPOTOKOJIA.

V3en npoTokoJia SKBUBAJICHTEH (GU3HUECKOMY Y311y ycTpoiicTBa cetrt ModBus. ¥Y3en nmpotokosia Moxer
paboTaTh B TpEX pexKUMax:

+ «J/laHHBIE» — pexuM oTpaxkeHus: AaHHbIX cucteMbl OpenSCADA Ha MaccuBBI PETUCTPOB U
6uroB ModBus ¢ nepegaueii ux 1o 3anpocy KJINEHTCKOTO y3ja UM MacTepa.
« «Inro3 y3ma» — pexuM IepeHalpaBieHus (IJI030BaHUs) 3alpOCOB K Y311y B ApPYroil cetu
ModBus yepe3 naHHbIN y3e71.
«  «lllmro3 ceT» — peKUM MepeHarpaBieHHs 3apocoB K J000My y3i1y B apyryio cetb ModBus,
(bakTHYEeCKH BBIMOIHSSI MHTETPALUIO HeCKOoIbKuX ceteil ModBus B oany.

[TockonbKy y370B MPOTOKOJIA MOXKET OBITh CO3/IaHO MHOXKECTBO, TO IOJIY4aeTCs, YTO Ha OJHOM
uHTep(delice, T.e. B OJHOHU ceTH, oHa cTanmus Ha ocHoBe OpenSCADA MoeT mpo3payHo MPeICTaBIIATh
HECKOJIbKO y3510B ceTd ModBus ¢ pa3innuHbIMH TaHHBIMU.

PaccMoTpuM 0cOOEHHOCTH KOH(UTypaIiy y3j1a IPOTOKOJIA B PAa3IHYHBIX PEKUMAX.



Pexum y3i1a nporokoJia «laHHbIe»

Pexxum ucnonn3yercs s orpakeHus: qaHHbIX cucteMbl OpenSCADA Ha MacCUBBI PETHCTPOB M OUTOB
ModBus. O6m1ast koHbUTypanus y3iaa OCyIIECTBISIETCS BO BKIAAKE «Y3em» (puc.2) mapameTpaMu:

+ CocrosiHue y3na, a MMEHHO: cTaTyc, « Bkimouen» u ums bJ1, cogeprxkarieit KoHpUrypamuio.

«  HWpentuduxarop, UMs ¥ ONMCAHKE y371a.

+ CocrosiHME, B KOTOPOE NEPEBOIUTH y3€Il MU 3arpy3ke: « Brirouen».

« Apnpec y3na cetu ModBus ot 1 o 247.

+  Bxopgsmuil TpaHCIOPT, K CETH KOTOPOrO OTHOCHUTCS y3ell. BwiOupaercs U3 mepedHs BXOIHBIX
TpancnoproB noacuctemsl «Tpancnopte» OpenSCADA. VYkazaHue B KauecTBe TpaHCIIOpTa
cuMBoja "*" memaeT MaHHBIN y3ell y9acTHHKOM Jiro0oi cetn ModBus ¢ 06padoTkoit 3arpocoB OT
100010 TpaHCcIopTa.

+ BapuanT nporoxona ModBus, 3arpocsl B KOTOpOM JT0JbKEH 00pabaTeiBaTh y3en U3 crucka: Bee,
RTU, ASCII, TCP/IP.

+ Bpi0op pexnMa, B JTaHHOM Cliy4dae 3TOT pexxuM «JlaHHbIe».

+ Tlepuon obcuéra MaHHBIX B CEKyHJaxX. YKa3bIBaeT MEPUOAUYHOCTH 00pabOTKH (HOPMHUPYEMBIX
JUIS 3allpOCOB JIaHHBIX, a UMEHHO Tabmuubl AaHHbIX ModBus, nporpammbsl o0cuéra JaHHBIX U
oOciry>xuBaHme cchiIok Ha naHHbie OpenSCADA.

VY310M B 3TOM pexknMe 00pabaThIBAIOTCS CIEAYIOIINE CTaHAapTHBIE KoMaH bl mpoTokona ModBus:
+ (0l — yteHue rpynisl OUTOB;

+ (3 — 4dTeHue TPyIIIbl PETUCTPOB;

+ (5 — ycraHOBKa OJIHOTO OWTa;

+ (6 — ycTaHOBKa OJIHOTO PETHCTpA.
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Puc.2. Bxiagka «Y3em» cTpaHulbl KOHGUTYpaIMy y37ia IPOTOKOJIA B peXUMe «JlaHHBIEY.
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Jnst popmupoBanusi Tabmuipl oTpakeHUs AaHHbIX ceTd ModBus, a umMeHHO peructpoB u OUTOB
npexycMarpuBaeTcs Bkiaaka «Jlannaeie» (puc.3). Bkinaaka «/laHHbiey» cOAEpKHUT TaOIUIly MapamMeTpoB H
nporpaMMy 00paOOTKM MapamMeTpoB C yKa3aHHBIM SI3IKOM IMPOrPaMMHUPOBAHUS JOCTYIHBIM B CHCTEME
OpenSCADA. Tabnuua cofep>kKUT napaMeTpbl CO CBOUCTBAMH:

« Id — unentudukatop mapamerpa. SBIseTCS KIIIOYEBBIM s (POPMHUPOBAHUS TaOIHIl PETUCTPOB
n O6uroB ModBus. [lns ykazaHusi TOro, 4To JaHHBIH mapaMmeTp siBiseTcss peructpoM ModBus,
HeoOxoaumo uaeHTHuuKaTop 3amucath B Buae «R[NJw», rae N — urcno Homepa peructpa ot 0 10
65535, a w — He0Os3aTeNbHBIN CUMBOJI, YKA3bIBAIOIINI HA BO3MOKHOCTh YCTAHOBKH €T0 3aIlIPOCOM
ModBus, wnampumep: R23, R456, R239w. J[lns yka3zanus Outa ModBus HeoOxogmmo
uneHtuduxatop 3amnucath B Bujue «C[N]w», rie N — uncino Homepa Outa ot 0 mo 65535, a w —
HeoOs3aTeNbHBI CHUMBOJI, YKa3bIBAIOMIMI Ha BO3MOXXHOCTH YCTAaHOBKU ero 3ampocom ModBus,
Harpumep: C437, CO, C39w. Bce ocranbHble TapameTpbl, HE MOMABIIUE IO BbIIICYKa3aHHbIE
MpaBuja, SBJSIFOTCS BHYTPEHHMMHM W MCHOJB3YIOTCS Il Pa3jIMYHBIX IPOMEKYTOUHBIX
BBIYHCIICHHH, 00paboTKH U Tipeodpa3zoBaHUs.

«  Hma — Wms napameTpa, UCHIONB3YETCS 111 HIMEHOBAHUS CBS3H.

« Tun — Tun napamerpa u3 cnucka: «BemectBennsiity, «llenslit», «Jlornuecknit» u «Ctpokay.
s peructpoB u 6utoB ModBus mmeer cmpicn ycranaBinuBaTh «llenmbrity u «Jlorudeckuity THIl
COOTBETCTBEHHO.

+  Csa3p — IIpu3HaK TOro, YTO JAHHBIM HapamMeTp JO0JDKEH CBSA3BIBATHCSA C aTpHOyTOM Iapamerpa
noacucteMbl «COOp AaHHBIX». YKa3aHHbIE 3TUM (hjlaroM CBSI3U YCTAHABIMBAIOTCA BO BKJIAJKE
«CBs131».

+  3nauvenue — VlcxolHOE UM TEKYIIEE, €CIH y3€J1 BKIIOUYEH, 3HAUEHUE apaMeTpa.

B Tabnmuiie mo yMoIuaHHIO ONPEETSFOTCS HECKOJIBKO MapaMeTPOB CHENUATLHOTO 3HAYCHUS:
- [ frq — 4actoTa BBIYUCIICHHS TaOIHUIIBI IPOTPAMMON;
- f start — npU3HAK NEPBOTO MCIOJIHEHHS, 3aITyCKa, IPOTrPaMMBI.
« [ stop — npuU3HAK NOCIETHETr0 UCIIOTHEHHUS, OCTAHOBA, TPOrPaMMBI.
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Puc.3. Bknanka «/lannbiey» ctpaHuiisl KOHGUTYpaIldy y3ja TPOTOKOIa B pekuMe «JlaHHBIEY.

Jlst yka3aHHBIX B KaQueCTBE CBSI3€H MapaMeTpOB MOXHO YCTAHOBUTH CBSI3U TOJIBKO TSI BBIKJIIFOUEHHOTO
y3J1a IPOTOKOJIa BO BKJIaaAKe «CBsizn» (puc.4).
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10

Pexum y3na nporokoJia «Iliaro3 y3iaa»

PexxuM ncnosp3yercst s mpodpoca 3ampocoB K OTAEIBHOMY YCTPOUCTBY B Jpyroit cetu ModBus B
cetb  ModBus, mis xkotopoit ckoHbUTypupoBaH AaHHBIA y3ed. OOmas koHdurypamms y3iia
OCYIIECTBIISIETCS BO BKJIAJIKE «Y3em» (puc.S) mapaMeTpamu:

« CocrosiHHE y31a, a UMEHHO: cTaryc, «Brimrouen» u ums b1, coneprkanieid KOH(UTYpaIIHio.

- Unentuduxatop, UMs U onMcaHue y3na.

« CocrosiHHE, B KOTOPOE NEPEBOIUTH Y3€II MpH 3arpy3ke: « Bxiroueny.

« Anpec y3ma cett ModBus ot 1 10 247.

+ Bxopsmuit TpaHCOPT, K CETH KOTOPOTO OTHOCHUTCS y3el. BriOupaercs u3 mepedHs BXOTHBIX
TpancnoptoB mojcucteMbl «Tpancmoptey OpenSCADA. VYkazaHue B KadyeCTBE TpaHCIOpPTa
cuMBoOIa "*" nenmaeT AaHHBIN y3ed ydyacTHHMKOM JtoOoi cetu ModBus ¢ 006paboTkoii 3anpocoB oT
J000Tr0 TpaHCIOpTA.

«  BapwuanTt nporokona ModBus 3ampocsl B KOTOpoM JT0JDKEH 00pabdaThIBaTh y3el u3 crucka: Bee,
RTU, ASCII, TCP/IP.

+  BriOop pexxuma, B tTaHHOM citydae 3TOT pexxuM «L1mto3 y3may.

« TpancmopT, B KOTOpBIA MEPEHAMPABIATH 3alpoC, W3 MEPEeUHs HCXOSAIIUX TPaHCIOPTOB
noacuctemsl « TpaHcnopTh.

+ IIporokon B KOTOPOM IMepeHanpaBisTh 3aIpoc.

« Anpec y3na cetu ModBus, ot 1 10 247, B KOTOPYIO TIEpEHANIPABIIIETCS 3aIMpoC.

Daan  Penaktuporadne  Bun  Nomows QTStarter
88000 =X L1k l'200 80
o =) Yaen: gate
Test ModBus
El- BuixogHoi ToadcmopT: m
Exlar
[} @y TPaHCNopTHbIE NPOTOKONLI — COCTORHWE B
HTTP-peanuaayna Cratyc. Bxmosen. 3anpocos 0.
CoBCcTBEHHBIA NROTOKON CW—;
=) ModBus Brniouen: fF
test B ['.' |'l
gate
=] J CHop L aHHblx — KoHdpury pauma
= Mogyns: ID: gate
TpaHcnopTeép MCTOUYHK :
= ModBus Wmsi: [
tastTCP Cnucanme:
testRTU
DCON ket
SMMP knuvenT
EnoYHbIR BBIMWC TMTEND
R COop LaHHBIX CHCT
3eYKORAA KapTa Brniouare: [ |
ﬂornuacxnﬁypca-auh o
BelymcnvTens Ha ava n [ -]
CHop LawvHblx Skemans Booou, AILni TRaHC NopT: [Sockets.testl‘u‘lodﬁus |v]
Diamond nnatel cEopa QIR
Eufinvotexa wabnoHos:
| Apxigsl Paxim:
@ CneumansHble B TpaHcnopt: [Sar'ﬂl.axkar |v]
[H| Monbaceatensckme MHTER
G’i YnpaengHWe MOLY NAMK B npotokon:
- Sl o— -
® Loop S5L @
[ [I]
=

Puc.5. Bxnagka «Y3em» cTpaHuiibl KOHGUTypaIiy y3i1a mpoTokosa B pexume «1mo3 y3may.
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Pexum y3na nporokoJia «Iliaro3 cetw»

PesxxuMm ucnonb3yeTcs Ui mpodpoca 3apocoB CETH LEIUKOM B Ipyryto cetb ModBus u3 cetn ModBus
JUIST KOTOPOW CKOH(UTYPUPOBAH JaHHBIA y3en mpoTokosia. OOmias koHUTypanus y3jaa TPOTOKOIa
OCYILECTBIISICTCS BO BKJIaJKe «Y3em» (puc.6) napameTpamu:

« CocrosiHHE y31a, a UMEHHO: cTaryc, «Brimrouen» u ums b1, coneprkanieid KOH(UTYpaIIHio.

- Unentuduxatop, UMs U onMcaHue y3na.

+ CocrosiHUE, B KOTOPOE NIEPEBOUTH Y3€J1 IIPU 3arpy3ke: « Bxirouen».

+  Bxopmsamuii TpaHCTIOPT CETH, U3 KOTOPOW MpoOpackIBAIOTCS 3ampockl. BeiOupaercs u3 nepeuns
BXOJIHBIX TpaHCIOPTOB nojcucteMs! « Tpancniopte» OpenSCADA.

+  BapuanT nporokosra ModBus, 3arpockl B KOTOpOM J0JKeH 00padaTeiBaTh y3ei U3 criucka: Bee,
RTU, ASCII, TCP/IP.

+  Br10op pexuma, B JTaHHOM citydae 3ToT pesxxuM «11lmro3 cetny.

« Tpancropt cetd, B KOTOPYIO MEPEHANPABIIATH 3alpoC, U3 MEPEeyHs HCXOMALIUX TPAHCIIOPTOB
nozacuctemsl « TpaHcnopTe».

+ IIporokos B KOTOpOM INepeHanpasisTh 3apocC.

-+ QT OpenSCADA KoHthMrypaTop

®afn  Penaktupoeavne Bun  Mowmows QTStarter
= — : P o
88 OV0V0O0 =X Ll 200 2@
[ 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] !Tnaunaunammvnn[a&_ulz]'
[J[romar|

Puc.6. Brimanka «Y3em» cTpanuiibl KOHPUTypamuu y3ia npoTtokoia B pexume «I1mro3 cetmy.
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2.3 Ortuét 3anpocoB ModBus

Jlnst  BO3MOMKHOCTH KOHTPOJSL 32 KOPPEKTHOCTHIO  OCYIIECTBIICHUS
KOMIIOHEHTaMU MOJYJIEM IPEAOCTABISIETCS BO3MOXKHOCTh BKJIIOUEHHSI OTYETA 3alpOCOB, MPOXOMASAIINX
yepe3 MOIyJb MpoTokosa. OTYET BKIIOYAETCS yKa3aHHMEM He HYJIeBOro KOJIMYECTBa 3alrcedl BO BKIIAJE
«OT4€T» CTpaHULBI MOIYIIS TPOTOKOIA (puUc.7).

| QT OpenSCADA KoHhWrypaTop

Pain  Pepaktupoeadne  Buo  MNoMmows

880OCO =
|mm [+]

QTStartar

= had 200 S

PasiInYHbIMHU

SMMP knwenT
BENOYHBIA BBIYAC AT
R CEop LaHHbIX g
3eyKOEAA KapTa
Norudec ki y poe eH
Bbluwvc nuTene Ha jay
CHop AaHHbix Skemd

E-&-E-E-E-E-E-E

Diamond nnatel c6o
EubnuoTaka wabnoHos:

[ ] Apxugsl

4 Cneuwaneubie

] MoNbaoBATENbCKWE WH1
@Y YnpaeneHre MoOLy NAMK

& Loop
& @ Loop SSL =]
& PLXB i

Moayne: ModBus
i/ Tpaucnoprel
[l @ TPaHcnopTHbIE NpoTOKE [ Momous | Yane) ] CTuaT l
HTTP-peanuaayma ]
CoScTReHHBIA NREOTOKON Paamep oTuéTa: [ 100 H
[ {ifiadEns u
teat OTYET:
gate Wed Apr 15 17:55:18 2009 RTU: testRTU' --= 1({Sarialexkar)
=] J COOp 0 aHHbIX Banpoc -»>01 0300000005 85c9
= Mogynas: OTEeT->01030a 0380021 0000000a 00 5daa 44
TpaHcnopTép ueToY
= ModBus Wed Apr 15 17:55:18 20089 RTU: Sarialtest() --» 1
testTCP Sanpoc -= 01 0200000008 85c9
testRTU OTeeT -=01030a 03 e8 00 21 0000 00 0a 00 5d aa 44
DN knnenT

Wed Apr 15 17:56:18 2009 RTU: testRTU' --= 1{Sarialexiar)
3anpoc -= 0101 00030006 4c O
OTeeTt -= 010101 0b 10 4f

Wed Apr 15 17:56:18 2002 RTU: Serialtest() -= 1
Zanpos -= 0101 00030006 4c 08
OTeeT -= 010101 0b 10 4f

Wed Apr 15 17:55:17 2009 RTU: testRTU' --= 1{Sarialexar)
Sanpoc -> 010300000005 859
OTeeT -=01030a 0328 00 21 000000 0a 00 5c 6b 84

Wed Apr 15 17:85:17 2008 RTU: Serialtest() --= 1
Zanpoc -> 010300000005 859
OTeeT -=01030a 0328 00 21 000000 0a 00 5c 6b 84

[ :ii | (]

—=
g )

Puc.7. Bkiaga «OT4€T» CTpaHHIIbl MOAYJISl TPOTOKOA.
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3. MoayJb cOopa JaHHBIX

Mopnyns cOopa TaHHBIX HPEIOCTABISET BOSMOYKHOCT ONPOCA M 3aIIUCH PETHCTPOB M OUTOB YCTPOUCTB
nocpeactsoM pexxkuma npotokosnos TCP, RTU, ASCII u komanp 3anpoca 0x01 — 0x06.

3.1. KonTpoJiep 7aHHBIX

Jns nobaBneHnst nCcTouHNKa AaHHBIX ModBus co3maérest u KoHGUrypupyeTcss KOHTPOJUIep B CHCTEMeE
OpenSCADA. ITpumep BKIaAKH KOHGUTYpalMK KOHTpOJUIEpa JaHHOTO THUIAa U300pakeH Ha puc.S.

,.. 0 OpenSCADA QTCRg: Jemo ctaHuMa

taiin  Pegaktwporanne  Baa  Nomows QTStarter

88000RR 141200 B @
|E|M¢ Oemao cTaHuna

-~
‘5a Basw paHHwx

= S A KoHTponnep NapameTpu
Yl BesonacHocTe B
? TpaHenopTe —~ CocToAHME

@ TpaHcnopTHEE NpoToKOns

KoHmponnep: testTCP

CraTye: JanyweH. Beizoe ¢ nepyvogom 1 c. Bpema cBopa ganHex 0.328 mec. MNpoqwrano 10[0)

= J CHop AaHHEX perkcipoe, 2(0) Buroe. 3Janwcade O pervctpes, O Buroe. OwwnBok coeguHeHys O, sanpoca 0.
) Madynes:
Wnws HeTOUHHEDE LaH ErhI=TE IEI
MdE”‘ Janyuen: W]

- testTCP

testRTU BA koHTRponnepa: ["." |vl
DCON knnedT
SNMP knnent ~ Kendinrypauyun
Ofopyaoeanne ICP DA ID: tactTCP
BAouHbIA EWYNEANTENE
a CHop BaHHWX cHe Wma:
3IryKoBaA KapTa Cnucanue:

Narnveckni yporeHs

BeluMznUTENE Ha java |
CBop naHHux Siemens
Diamond nnatw cGopa

H-H-E585-60-60-8E8

Bulnuomexa wabnoHos:
| Apxvew
@ CneynansHee Brniouate: ]
@| MonbzokaTenb ke MHTEPE FanyckaTe: D
@5 ¥npaeneHne mogynamn
Losh Peaspruporanme: [Bumnoveno [~ ]
Loop SEL MpeanodTEHWE HCNONHEHWA: [<Elunnmﬁ YPOEEHB® |v]
PLE

TaBnuua napameTpoE: [I‘u'lc-dElusF'rm_testT[:F'

MAaHUPOEAHHE EBIUWCNEHNA: [1 |v

YpoEeHs NPHOpPHTETE 3agaun chopa naHHBX _E
Modbus npotokan: | TCPIIP ﬂ L

Appec TRAaHGNoOpTa: [Snnket.testMndElus |vl

OfbeaMHATE PParMEHTH AEHHbIX: IE‘

(] LI
[ ]

IDemoStationfsub_DACQ/mod_ModBusicntr_testT CP/*%2fcntr2fst%2 fstatus

KD

]

roman

Puc.8. Briranka koHGUTYypaIiuu KOHTPOJIIEpA.

C nomo1Ib10 3TOM BKIJIAJAKH MOKHO YCTaHOBUTH!
+ CocrosiHre KOHTpoJiepa, a umeHHo: Cratyc, «Bximoden», 3amymen» u ums bJl, conepxaieit
KOH(UTyparHuio.
«  Wpentuduxarop, UMs U ONUCAHNUE KOHTPOJLIEPA.
« CocrosiHHE, B KOTOPOE NMEPEBOIUTH KOHTPOJUIEP TPH 3arpy3ke: «Bkirouen» u «3armmyieHy.
« PexXuM TOpU3OHTAJIBHOTO PpE3EPBUPOBAHUS M  MPENNOYTEHHUE HCIOJHEHHS JaHHOTO
KOHTpOJLIEpA.
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«  VMs Tabauubl Ul XpaHEeHUs KOHQUTypaluy napaMeTpoB KOHTPOJUIEpa.

- Ilepuon u npuopuTeT 3a71auu cOopa TaHHBIX.

- ModBus nmportoxon, ucnonaszyemsiit 1uist onpoca ¢uznyeckoro ycrpoicrsa (TCP/IP, RTU nnu
ASCII).

+ Azpec MCXOJIIEro TPAHCIIOPTa U3 CIHCKA CKOH(DUTYPHPOBAHHBIX UCXOISIINX TPAHCIIOPTOB B
noacucreme « Tpancnoptey OpenSCADA.

« ModBus y3en naznadenus. B ciydae ¢ mporokonamu RTU u ASCII — 310 MHIMBHIYaTbHBIHA
anpec pusnueckoro ycrporictsa, a nmpu TCP/IP — unentudukaTop euHUIIBI.

« OObenunenue QpparmeHToB peructpoB. Crannaptabie QyHKIMH 01-04 1MO3BOJSAIOT 3aPOCUTH
Cpa3y HECKOJbKO CMEXHBIX pEerucrpoB win OutoB. Takas cTpareruss 4acTto I03BOJISIET
OoNnTUMM3MpOBaTh Tpapuk. OAHAKO HYKHBIE PETUCTPhl HE BCErJa PACHOJOXKEHBI CMEXHO APYTr K
ApyTy, JAaHHasl OMIMS TMO3BOJsIET cobuparh ux B Oioku g0 100 peructpo mimm 1600 6uroB. K
YCTaHOBKE JaHHOI'O I1apaMeTpa HYKHO IOAXOAMTh C OCTOPOXKHOCTBIO, IIOCKOJIBKY HE BCE
YCTPOMCTBA MOIACPKUBAIOT AOCTYI K PETUCTPAM MEXAY (pparMeHTaMH.

- Bpems oxunaHusg coelMHEHUS B MWUIMCEKYHJaX. YKa3blBaeT NPOMEXYTOK BpPEMEHH, B
TE€YEHHE KOTOPOIo 0XKMJaTh OTBETAa. B ciryuae ykazaHMs HyJE€BOIO 3HaYEHMS HCIOJb3YETCS BpeMs
OKUJaHMSI 10 YMOJIYAHUIO B TPAHCIIOPTE.

- Bpems BOCCTaHOBJIEHHS COEIUHEHMsSI B CEKyHIax. YKa3blBA€T IPOMEXKYTOK BpPEMEHH II0
HCTEUYEHUIO KOTOPOI'O OCYILECTBIATh IOBTOPHYIO IONBITKY 3allpoca K paHee HEIOCTYIHOMY
YCTPOMCTBY.

« Ilombrtox 3ampoca ansa mpotokonoB RTU m ASCII. Vka3blBaeT Ha KOJIMYECTBO IOIBITOK
MOBTOPEHMS 3aIIpoca B ClIyyae MOJyYEHHUS HEMOIHOIO WM MOBPEXKAEHHOIO OTBETA.



3.2. ITapameTpsbi

Monaynp cOOpa JaHHBIX TPENOCTaBISIET TOJNBKO OJUH THII HapaMETPOB
JloTIOTHUTETHHBIM KOH(UTYPAIIMOHHBIM TOJIEM MapaMeTpa JaHHOTO MOAYIs (puc.9) sBIsSETCS MepedYcHb
obpabaTeiBaeMbIX aTpuOyTOB(peructpoB ModBus). ATpuOyT B 3TOM TNepedHe 3amMChIBACTCS CIAEAYIOIINM

15

obOpazom: <dt>:<numb>:<wr>:<id>:<name>. [ ne:

dt — ModBus tun nanssix (R-peructp, C-0ut, RI-peructp Bxona, CI-0out Bxona);
numb — Homep peructpa uiau 6ura ModBus ycrpoiicTBa (necsiTUUHBINA, BOCBMEPUYHBIH WIN

[IeCTHAAIIATCPUIHBIH );

WF — PeXHUM YTEHHSI-3aIHICH (r-4TeHHE, W-3aIlUCh, TW-YTEHHE U 3aIUCh);

id — unentudukarop arpudyra OpenSCADA;
name — ums arpudyra OpenSCADA.

| QT OpenSCADA KoH(MrypaTop

“Crangapt’”.

Pain  Penaktwpopadwe Buo  MNomowb
|b"|r.|;| B

g sSsL
tE Coketol
[ NocnenoeaTenbHbIA KH
[ BxogHod TpascnopT
Test ModBus
[ BeixogHoi ToaHCcmoy
Exlar
[} @i TPaHCNORTHBIE NPOTOKC
HTTP-peanmaauns
CoSCTEEHHBIA NPOTOKO
= ModBus
test
= J CHOp DaHHbIX
= Mogyns:
TpaHcnopTép neTod
= ModBus
= testRTU
test
Unidrive
DCOM knwedt
SMNMP knwent
EnouHBIA BRIYAC NAT
R CHop B aHHbIx ©
3eykKOBAA KapTa —
Norudec ki y poe ELE

.

O R R e B e B

QTStarter

= Ll 200 89

Mapametp: test

MapameTp I ATpry ThI | Apeauna l

— CoCTORHWE

Twn: std
BrnioueH: [

— KoHdoury pauma

1D test

Wma: [

CnucaHne:

Brnouats: [v|

[MepeyeHb aTpWayTOR:

R:O:rregl:Pernctp O
R:1:rrag1:Pernctp 1
R:3rw:reg3:PerncTp 3
R:4:rregd:Perwnctp 4

e e S T e Y

i
:

............ g

[Jfromar]

Puc.9. Bxianka koHurypanuu napameTpa.
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B cooTBercTBUM € yKa3aHHBIM CIIUCKOM aTpUOYTOB BBIMOJHACTCS ONPOC M CO3JaHUE aTpUOYTOB
napamerpa (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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