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BBenenue

ModBus — KOMMYHUKAIlMOHHBI MPOTOKOJ, OCHOBAaHHBIM Ha KJIMEHT-CEPBEPHOU apXHUTEKTypeE.
Pazpabotan ¢upmoit Modicon jy1st icTonb30BaHus B KOHTPOJUIEpax ¢ mporpammupyemoit sorukoit (PLC).
Cran cranmaptoM J1e-GakTo B MPOMBIIUICHHOCTH M IIWPOKO MPUMEHSETCS IJi OpPraHu3allid CBS3U
MPOMBIIIUIEHHOTO ~ 3JIEKTPOHHOTO  oOopydoBaHusi. Mcmonb3dyer s mepefadyd  JIaHHBIX — 4yepe3
nocJyieioBaTebHbie JIMHUKM CBs3U RS-485, RS-422, RS-232, a Taxxke cern TCP/IP. B nacrosimee Bpems
NOJ/IEP’KUBAETC HEKOMMepUueckoi oprannzanueii ModBus-IDA.

CymectByroT Tpu pexxuma mnpotokosa: ModBus/RTU, ModBus/ASCII u ModBus/TCP. IlepBrie nBa
UCTIONB3YIOT MOCTIEA0BaTENbHBIE JIMHUU CBSA3H (B OCHOBHOM RS-485, pexe RS-422/RS-232), nocnennuit
UCTIONB3YeT i iepenayn naHubix cetu TCP/IP.

Monayne cbGopa [aHHBIX HPEJOCTAaBISAET BO3MOXKHOCTH COOMpaTh HMH(MOPMAIMIO Y pPa3IUYHBIX
ycrpoiicTB mo mpotokoidy ModBus Bo Bcex pexumax. Takxke MomylieM peanu3yloTcss (YHKIUH
TOPU30HTAILHOTO PE3EPBUPOBAHMS, a UMEHHO COBMECTHOW pabOThI ¢ yHadEHHOW CTAaHIMEH STOTO-)KE
ypoBHA. B TO ke BpeMsi MOAYJIb IPOTOKOJIA MO3BOJIIET c(hOPMUPOBATH U BBIJATH JAHHBIE MO MPOTOKOIY
ModBus B pa3nuuHbBIX peXumax U depe3 HHTepdeichl, MoAaepKUBaeMble MOIYJISAMHU IOJICUCTEMbI
"Tpancnopts!".
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1. O01ee onmucanue nporokojga ModBus

[Tpotokonn ModBus/RTU mnpennonaraer ogHO Beayllee (3ampamiuBaroliee) YCTPOWCTBO B JIMHUHU
(master), KOTOpO€ MOKET IepelaBaTh KOMaHAbl OJIHOMY MJIM HECKOJBKUM BEJOMBIM YCTpoicTBaM (slave),
oOpamiasicb K HUM IO YHUKalbHOMY B JHMHUM ajapecy. CHHTaKCUC KOMaHJ IPOTOKOJIA MO3BOJISET
anpecoBarh 247 ycTpoMCTB Ha OAHOW JUHUM cBsizu craHmapta RS-485 (pexxe RS-422 wnum RS-232). B
ciyuae ¢ pexxumoM TCP azapecanusi MCKIHOYE€Ha M3 IPOTOKOJIA, MOCKOJIBKY BBIMOJIHAETCS Ha YpPOBHE
TCP/IP creka.

NuunmatuBa mpoBeneHuss 0OMeHa BCeTJia MCXOIUT OT BEIYyIIEro ycTponcTBa. Bemomeie ycTpoiicTBa
MPOCITYIIMBAIOT JUHHUIO CBSI3U. Mactep moaaér 3amnpoc (MOChlUIKa, MOCIeI0BATeIbHOCTh OAIT) B JIMHUIO U
MEePEXOJUT B COCTOSHUE MPOCITYIIMBAHUS JIMHUHM CBS3U. BemoMoe ycTpoHCTBO OTBEYaeT Ha 3ampoc,
MPUILIEAIINN B €Tr0 aJipec.

OxoHYaHUE OTBETHOM MOCBUIKHU OINPEAEIAETCS B 3aBUCUMOCTH 0T pexkuma. B pexxume RTU oxoHuanue
HOCBUIKU ONpeAENseTcs 0 BpEMEHHOMY MHTEpBAIy MEXAYy OKOHYaHHMEM NpHUEMa Mpeabiaynero oaira u
HayajoM IMpuéMa cIenylolero, BpeMs CUMBOJia. Eciu 3TOT MHTEpBasl MPEeBBICKI BpeMs, HEOOXOAUMOe
I mpuéMa modTopa OailiTa Ha 3aJaHHOW CKOPOCTH Tepefadyd TO NpuéM (¢peiima OTBETa CUMUTACTCS
3aBepiIEHHBIM. B pexxume ASCII kputepreM okoHYaHMS MOCBUIKH siBiIsieTcs cumBoa '\r', a B pexxume TCP
— OKHIa€MBIN pa3Mep MOCHUIKH, HHPOPMAIUS 0 KOTOPOM MPHUCYTCTBYET B 3ar0JIOBKE MAKeTa.

1.1. Aapecauus

Bce onepanuu ¢ JaHHBIMU MPUBSI3aHBI K HYIIO, KQXKJIBIH BUJ JaHHBIX (PETUCTP, OUT, pErHCTp BXOJa
nim 6urta Bxoaa) HaunHatotces ¢ ajgpeca 0000 u 3akaHuuBaroTCs 65535.

1.2. CranpapTHbie KOAbI PyHKIUI
B npotokosne ModBus M0O>XHO BBIZICIIUTh HECKOJIBKO MOAMHOXKeCTB KoMaH 1 (Tabmuma 1).

Ta6auna 1: [TogmaOK)EecTBO KOMaH rpoTokona ModBus

ITogmMHOKECTBO JIlnana3zoH Koa0B
CrangapTtHble 1-21
PesepB s pacupeHHbIX GyHKUUl |22—-64
[Tonp30Barenbckue 65-119
Pe3epB mi1 BHYTpEHHUX HYX]T 120-255

Mopynem cbopa naHHBIX Hcmoib3yloTcss komauabsl 0x03 w 0x06(0x10) mmsa 4dreHWss U 3amucH
peructpos, 0x01 u 0x05(0x0F) mns urenus u 3anucu 6utos, 0x02 u 0x04 11 yreHus: Outa U perucrpa
BXO0/Ia COOTBETCTBEHHO.

Mopyns mpotokona oOpabareiBaet 3ampockl komangamu 0x03 u 0x06(0x10) nnst 9TeHUS W 3aMKUCH
peructpoB, 0x01 u 0x05(0x0F) ans ureHus u 3amucu OUTOB.
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2. MoayJb peaju3anuu nNpoToKoJaa

Monyns nportokona ModBus conepXuT Koa peanu3aly MpoTOKoyibHOW yactd ModBus, a umeHHO
ocobenHoct BapuaHToB TMpoTokoioB ModBus/TCP, ModBus/RTU u ModBus/ASCII. Moayns
IPOTOKOJIa, COBMECTHO C BBIOPAHHBIM TPAHCIIOPTOM, AKTUBHO HUCHOJIb3YETCsl MOYJIEM cOOpa JaHHbIX JUIs
OCYIIIECTBJICHUS] HEMOCPEICTBEHHBIX 3alIpocoB. [I0CKONIBbKY MOAYNb MPOTOKOJIA SBIISETCS aBTOHOMHBIM TO,
UCIONIB3YSl €ro, MOYKHO CO3/1aBaTh JIONOJIHUTEIbHbIE MOAYJIM CcOOpa JaHHBIX IOCPEACTBOM
HEeCTaHAapPTHBIX QyHKUUH pacmupenuss ModBus pa3nuunoro o6opynoBaHus aBTOMaTH3AIMH.

2.1. API pyHKIuM HCXOASIIIUX 32NPOCOB

API ¢yHKIMH HCXOMSIIMX 3aMpocOB onepupytoT oomeHoMm Onokamu PDU, 3aBépuyrbiMu B XML-
MAKETHI CO CIIEYIONIEH CTPYKTYpOM:
<prt id="sId" reqTm="reqTm" node="node" reqTry="reqTry">[pdu]</prt>

I'ne:
.+ prt — UMs Tera 3arpoca ¢ Ha3BaHHEM Hucnosb3yemoro Bapuanrta nporokona (TCP, RTU wmu
ASCII).
« sld — wuneHTHQUKATOp HUCTOYHHUKA 3ampoca. lcmonb3dyercss IUIsl MOMEIIEHUS B IPOTOKOJI
BBIXOJIHOT'O ITPOTOKOJIA.
- reqTm — Bpems 3ampoca, a HUMEHHO BpPEMs, B TE€YCHHE KOTOPOrO OXKUAATH OTBETa, B
MUJUTUCEKYHAAX.
+ node — HOMeEp y351a Ha3HaueHUs win uaeHtudukarop roauta ModBus/TCP.

- reqTry — KONMYECTBO TMOMBITOK MOBTOPEHHS 3ampoca C OMMOKOW B oTBeTe. TONBKO IS
BapranToB ModBus/RTU u ModBus/ASCII.
 pdu — HemocpeACTBEeHHO OJIOK I0HUTA JaHHBIX poTokoia (PDU) ModBus.

Pesynprupyromuii pdu 3amensier pdu 3anpoca B XML-nakeTe, a Takke ycTaHaBIMBaeTCs aTpuoyT "err"
C KOJIOM M TEKCTOM OLIMOKH, €CIM TaKOBas UMesa MECTO.
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2.2. O0cayxuBaHHe 3aPOCOB 110 NPoToKoay ModBus

BxopHast 4acTb 00CITyKMBaHUS 3aIIPOCOB K MOAYJIIO MPOTOKOJIA OCYIIECTBIIET IPOBEPKY U 00paboTKy
3aIPOCOB TTOCPEICTBOM OOBEKTOB Y3IIOB, MPEIYCMOTPEHHBIX MOyseM (puc.l). daktiuuecku peamusyercs
MEXaHU3M, NO3BOJSIOMUI BIMONHATE cuctemMoir OpenSCADA poab cepBepa ModBus/TCP  unm
nongunHéHHOro yctpoiictBa ModBus/RTU u ModBus/ASCII. Takum oOpazom cuctema OpenSCADA
MOJIy4aeT BO3MOXHOCTb UCIOJIBb30BATHCS B POJIH JIH0O0Oro yuyacTHuKa ceteit ModBus.
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Puc.1. BKJ'Ia,I[Ka NepeHUHA Y3JI0OB O6CJ'IY)KI/IBaHI/I$I BXOAIIHUX 3aIIPOCOB ITPOTOKOJIA.

Y3en npoToKoia SKBUBAICHTEH GU3HYECKOMY Y31y ycTporcTBa cetrt ModBus. Y3en npoTokona Moxer
paboTath B TPEX peKUMAaXx:

« "JlaHHbple" — pexuM oTpaxkeHHs NaHHBIX cucteMbl OpenSCADA Ha MaccuBBI pETMCTPOB H
6utoB ModBus ¢ nepenadeii ux mo 3anpocy KJIMEHTCKOTO y3j1a WIH MacTepa.
- "Ulmo3 y3nma" — pexuM nepeHanpaBieHus (LIUTI030BaHMs) 3alpOCOB K Y31y B OPYTrol CeTH
ModBus uepe3 qaHHBIH y3ed.
« "llImo3 ceTn" — peXUM MEepeHANPABICHHS 3alPOCOB K JI000MY Y311y B JIpyryio cetb ModBus,
(aKkTHUECKH BBIMIOJHSS HHTETPAILIMIO HECKONMbKUX ceTeit ModBus B onny.

ITockonbKy y3/10B MPOTOKOJIA MOKET OBITh CO3JaHO MHOXECTBO, TO IOJY4aeTcsi, YTO Ha OJHOM
uHTepdeiice, T.e. B OAHOM ceTu, oHa ctaHius Ha ocHoBe OpenSCADA MoxeT npo3pauHo MpeiCTaBlIATh
HECKOJIBKO y3JI0B ceTd ModBus ¢ pa3nnyHbIMU TaHHBIMH.

Paccmotpum ocobeHHOCTH KOH(UTYpAIMH y371a MPOTOKOJIA B Pa3IMYHbIX PEKUMAaX.
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Pesxxum y3s1a mporokoJia «J{aHHbIe»

Pexxum ucnonb3yetcs Uit oTpakeHus 1anHbIX cucteMbl OpenSCADA Ha MacCUBBI PETHCTPOB U OUTOB
ModBus. O6mas koHpuryparus y3ia oCymecTBIsieTcs BO BKIaake "Y3en" (puc.2) mapameTpamu:

+ CocrosHue y3na, a UMEHHO: cTaTyc, "Brmouen" u ums bJl, coneprkarueit kondurypanuto.
«  Wpentuduxarop, UMsi ¥ ONMCAHUE y3Ta.
« CocrosiHHE, B KOTOPOE NEPEBOAUTH y3€I Mpu 3arpy3ke: "Bxiatouen".
« Anpec y3na cetu ModBus ot 1 o 247.
«  Bxopgsmuii TpaHCIOPT, K CETH KOTOPOrO OTHOCHUTCS Yy3ell. BwiOupaercs U3 mepedHs BXOIHBIX
TpaHcnioptoB mnoacucreMbl "Tpancnoprtsel" OpenSCADA. Vka3aHue B KadecTBE TpaHCIOpTa
cumBoJia "*" nemaer naHHBINA y3es ydacTHUKOM Jt0o0oi cetn ModBus ¢ 00paboTkoii 3ampocoB ot
100010 TpaHCIopTa.
+ BapuanT nporokona ModBus, 3ammpocsl B KOTOpOM J0JKEH 00pabaTeIBaTh y3em U3 crucka: Bee,
RTU, ASCII, TCP/IP.
+ BriOop pexxuMa, B JTaHHOM ciydae 3TOT pexxuM "JlaHHbie".
« Ilepnon oOcyéra naHHBIX B CEKyHJaX. YKa3bIBaeT NMEPUOJUUYHOCTH 00pabOTKU (POpMHUpPYEMBIX
JUIS 3allpOCOB JIaHHBIX, a UMEHHO Tabiuubl AaHHbIX ModBus, mporpammbsl o0cuéra AaHHBIX U
oOciry>kuBaHue cChUIOK Ha aHHbie OpenSCADA.

VY3510M B 3TOM pexume 00padaThIBAIOTCS CIeIyONUe CTaH1apTHbIe KOMaH bl IpoTokosa ModBus:
+  0x01 — uTeHue TPyIIBI OUTOB;
+  0x03 — 4dreHue TpyIIbl PETUCTPOB;
+ Ox05 — ycTaHOBKa OJJHOTO OHTA;
+  Ox06 — ycTaHOBKa OJTHOTO PETUCTPA;
+  OxOF — ycTaHOBKa TPYIIIbI OUTOB;
+ Ox10 — ycTaHOBKa IpYIIbl pETUCTPOB.
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Puc.2. Bxnanka «Y3em» cTpaHulbl KOHGUTypalMy y3jia IpOTOKOJIa B pexXuMe «JlaHHBIE».
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Jns opmupoBaHuss TaOIUIBI OTpa)keHHsl AaHHBIX ceTH ModBus, a MMEHHO pPErucTpoB U OHUTOB
npexycMmarpuBaercs Bkiaaka "Jlanneie" (puc.3). Bruagka "/lanHbpie" coaepKHUT TaOIUIy MapaMeTpoB U
nporpaMMy 0o0OpabOTKH MapaMeTpoB C YKa3aHHBIM SI3bIKOM MPOrpaMMHUPOBAHUS, TOCTYIHBIM B CHCTEME
OpenSCADA. Tabnuua coaep XUt napamerpbl CO CBOMCTBAMHU:

« Id — unentudukatop mapamerpa. SABiseTCS KIIFOYEBBIM sl POPMHUPOBAHUS TaOIHIl PETHCTPOB
n 6uroB ModBus. Jlyis ykazaHus TOTO, YTO JAHHBIM MapameTp sBisercs peructpom ModBus,
HeoOxoqumo unaeHTudukaTop 3anucarh B Bujae "R[NJw", rne N — uuncio Homepa peructpa ot 0
no 65535, a w — HeoO0s3aTenbHbI CHMBOJI, YKa3bIBAIOIIMA Ha BO3MOXXHOCTH YCTAHOBKH €TO
3anmpocom ModBus, nanpumep: R23, R456, R239w. Jlna ykazanus 6ura ModBus Heobxommmo
unentuduxatop 3amucatb B Bune "C[N]w", rme N — uucio nomepa 6uta ot 0 g0 65535, a w —
HeoOs3aTeNbHBI CHUMBOJ, YKa3bIBAIOIIMI Ha BO3MOXKHOCTh YCTaHOBKM ero 3ampocoMm ModBus,
Hanpumep: C437, CO, C39w. Bce octanpHble mapaMeTpbl, HE MONABIIME IO BBIIIECYKa3aHHbIC
MpaBWia, SBISAIOTCSA BHYTPEHHUMU M HCIOJNB3YIOTCS IS Pa3IUYHBIX MPOMEKYTOUHBIX
BBIYHCIICHHH, 00paboTKH U peoOpa3oBaHUIA.

«  Hma — Wms napameTpa, UCHIOIb3YETCs JIIsl MIMEHOBAHUS CBSI3H.

« Tun — Tun napametpa u3 cnucka: "Bemectsennsiil”, "Lensiit", "Jlornueckuit" u "Crpoxka".
s peructpoB u 6utoB ModBus mmeer cmbicn ycranaBnuBath "Llensiii" u "Jlormdeckuit" Thn
COOTBETCTBEHHO.

« Cea3b — Ilpu3HaK TOro, 4TO JAHHBIN MapaMeTp JOJDKEH CBSA3BIBATHCS C aTpUOYTOM IapaMeTpa
noacuctembl "COop maHHBIX". YKa3zaHHbIE 3THM (PJIaromM CBSI3M YCTaHABIMBAIOTCS BO BKJIQJIKE
"Cszu".

+  3uauenue — VcxolHOE UM TEKYILIEE, €CIIH y3€] BKIIOYEH, 3HAUCHHE IapamMeTpa.

B Tabmuiie no ymMoT4aHUIO ONMpPEAESIFOTCSI HECKOIBKO MTapaMeTpOB CIEIUaIbHOTO 3HAUCHHS
- [ frq — 4yactoTa BbIUYMCIICHUS TaOIUIIBI IPOTPAMMOIA;
- f start — npU3HAK NEPBOTO MCIOJIHEHHS, 3aITyCKa, IPOTrPaMMBI.
« [ stop — mpuU3HAK NOCIETHETO UCTIOIHEHNUS, OCTAHOBA, IPOTPAMMBI.
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Puc.3. Bxnanka «/lanHbple» cTpaHUIbl KOHPUTYpalMU y3J1a IPOTOKOJIA B pexxuMe «JlaHHbIeY.
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Jliis yKa3aHHBIX B KQUECTBE CBS3€H MapamMeTpoOB MOKHO YCTAHOBHTB CBSI3H TOJIBKO JJISl BHIKIIFOUYCHHOTO
y3J1a MpoToKoJia Bo BKIajake "Cs3u" (puc.4).
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EI Moaynb C| ATION 1. We [BIuckCaIc.KM1D1.AT1D1_1.Wc |Ll
- YetpoicTea ACKY : -
Moayn BFN AT101_2We: [BIuckCaIc.KM1D1.AT1D1_2.W:: |_l
B BroyHslil BEIMMCANTER
nka weTovHrkoE gal™
i B-DCOM knueHt h
Al r
J[Froman]

Puc.4. Bximanka «CBsi3u» cTpaHUIbl KOHGUTYpAITMU y371a IPOTOKOJIA B pekuMe «J[aHHBIeY.
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Pexum y3na nporokoJia «Iliaro3 y3na»

Pexxum ucmone3yercst it mpodpoca 3ampocoB K OTACIBHOMY YCTpOHCTBY B npyroi cetn ModBus u3

cetu ModBus, nmns koTopodt CKOHOUTYpUpPOBAaH JaHHBIM  y3€ll.

OCyIIeCTBIIsIeTCs BO BKiIaake "Y3en" (puc.5) napameTpamu:
CocrosiHue y371a, a UMEHHO: cTatyc, "Bxmouen" u ums B/l, conepkameii koHpurypanuto.
WnenTudukarop, UMs U ONUCaHUE y37a.

CocrosiHue, B KOTOpOE NEPEBOIUTH y3ei IpH 3arpys3ke: "Bxitouen".

Anpec y3na ucxomnou cetu ModBus ot 1 no 247.

Bxopsmuit TpaHCHOPT, K CETH KOTOPOT'O OTHOCHTCS y3ell. BwiOupaercs u3 mepedHst BXOJHBIX
TpancnoptoB moacuctemsl "Tpancmoptel" OpenSCADA. VYkazaHue B KauecTBE TpaHCIOpTa
cuMBoa "*" nenaer MaHHBIN y3es ydyacTHUKOM Jto00i cetn ModBus ¢ 06paboTkoii 3ampocoB oT

J000T0 TpaHCIIOpTA.

Bapuant npotokona ModBus 3ampockl B KOTOpoM J10JKeH 00padaThiBaTh y3ei u3 crucka: Bee,

RTU, ASCII, TCP/IP.
Br16op pexxuma, B JaHHOM ciydae 3ToT pexum "[1lnro3 y3ma".

TpchnopT, B KOTOpLIﬁ NEpCHANPABJIATEL 3allpOC, U3 TMEPCUHA HCXOAAINHNUX TPAHCIIOPTOB

noacuctemsl "TpancnopTs”.
ITpoTOKOII B KOTOPOM NEPEHAIPABIIATH 3aIPOC.

Anpec y3ma cetu ModBus, ot 1 10 247, B KOTOpYIO TIEpEHAIIPABIISIETCS 3aMPOC.

OO6mrast koHbuUrypanus ys3ia

Dann

8

Penartuporanne  Bun  MNowmowb

QTStarter

80003 L4 2606

|HMH

[+]

B

2]

Test ModBus
=} BoixogHod TRadciopT.
Exlar

(@ TPaHCNOpTHEIE NPOTOKO kI

HTTP-peannaauuna

CoSCTESHHBIA NPOTOKON Ci—
=] MocBus

test
gate

J CHop LaHHbIX
= Mogyns:

TpaHcnopTép WCTOYHW

= ModBus
testTCP
testRTU
DCON knmenT
SNMP knunent
BEnoydbifl BbIMWC TMTEND
ﬂ COop LaHHbIX CWCT
2eyKOBRad KapTa
Norvdeckuil y poBeHb
Belywc nvTens Ha java n
Cop aaHHbIx Skemans
Diamond nnatel cGopa
Eufinuotexa wabnowos:
| ApxWebl

O e B e R B = R

2

¥3en: gate

Yaen

— COCTORHWE

Cratyc. Bxmowe. 3anpocos 0.
Brnouen: W
o B

— KoHtury paywns
ID: gate

Wns: [

ONKC aHme:

Brmouate: [ |

]2 =]
e

Bxou 8 Wi TRaHc nopT: [ Sockets. testModBus

e

@ CneuvansHsie B TpaHcnopt: [Sar'ﬂl.axlar |v]
@l MonezceaTensckue MHTep:
€y ¥Ynpaenedve mogynamm  — B npotokon:
8 e I -
# LoopSSL

ﬂ noman

Puc.5. Bxnagka «Y3em» cTpaHulibl KOHGUTypaluy y3iia IpoTokoina B pesxkume «I1mo3 y3may.
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Pexum y3na nporokoJia «Iliaro3 cetw»

PexxuMm ucnonb3yetces Ui mpodpoca 3anpocoB CETH LETUKOM B Apyryto ceTb ModBus u3 cetu ModBus
JUISl KOTOPOW CKOH(UTYPUPOBAH JAaHHBIN y3ei MPOTOKoja. T.e. 3ampoc Ha YCTPOUCTBO C JTIFOOBIM aApecoM
OyzneT HampaBlsATbCS B JIPYIYyIO0 ceTh, 0Oe3 mepeajpecoBku. OOmias KoHUrypauus ysjia MPOTOKOJIA
ocylIIecTBIsIeTCs BO BKiIajke "Y3en" (puc.6) mapameTpamu:

« CocrosiHue y31a, a UMEHHO: cTaTyc, "Brmouen" u ums b/l, conepkarueit koHurypanuto.

«  Wpentuduxarop, UMs U ONUCAHUE y37a.

« CocTtosiHHE, B KOTOPOE MEPEBOUTH y3€II Mpu 3arpy3ke: "Bratouen".

+  Bxopmsamuii TpaHCOPT ceTH, U3 KOTOPOil MpoOpackiBatoTCs 3ampockl. BeiOupaercs: U3 nepeyHs
BXOAHBIX TpaHcnopToB nojcucteMbl "Tpancnoptel" OpenSCADA.

+ BapuanTt nporokona ModBus, 3ampocsl B KOTOpOM JODKEH 00pabaTeIBaTh y3ei U3 ciucka: Bee,
RTU, ASCII, TCP/IP.

+  Bribop pexxuma, B JaHHOM citydae 3TOT pexxkuM "[Imro3 cetu".

« TpaHcnopt ceTd, B KOTOPYIO MEPEHANPABIATH 3alpOC, U3 MEPEYHs MCXOISIIUX TPAHCIIOPTOB
noacucTemsl "TpancmopTsr”.

+ IIpoTokos B KOTOPOM HEpEHANpaBiIATh 3aIpocC.

QT OpenSCADA KoHgH

Pain  Pepaktuporanwe  Bun  Momows QTStarer
oy = —~
880002 el 200 2D
‘MM g ¥Ysen: gate
Test ModBus
[} BrixogHoi TpadciopT: m
Exlar
[l @l TPaHCNOPTHbIE NPOTOKONbI — CocToaHue
HTTP-peannzaund - el S—
CoOGCTEGHHBIA NROTOKDN CIe
£ ModBus Brnwouen: [
test B [._. |v]
gata
= J CHop LaHHbIX — KoHthury pauma
= Mogyne: ID: gate
TpaHCNopTER MCTOMHRK )
= ModBus Wws: [
testTCP onucadne:
testRTU
DCOM knwedT
SMMP knnedt
BEncyHBIA BBIMWC AMTEND
2 CHop AaHHBIX CACT]
3eykoBan kapTa Brmouats: ||
ﬂDFI.-'I'-II'-.‘CKMD'IprlE.QHb Bxou A wnih Tpasc nopT: [Sochsts.hastModBus |vl
BelqwcniTens Ha javan
CEop AaHHBIX Siemens Mpotokon:
Diamond nnathl cﬁopa,_ E—
Bubnuoraka wabnodon:
| Apxvesl B TpaHcnopT: [Ser'al.exar |.l
3 Cneuwanbweie B nporoKon:
I!I Monbaceatensckne MHTach
[a¥] !Tnaungumgumvnn[%—ulz]v
[J[roman]

Puc.6. Bxiagka «Y3em» cTpaHulbl KOHGUTypaluu y3ia npoTokoina B pexxume «I1lnro3 cetny.

OpenSCADA - DAQ.ModBus, Protocol.ModBus 11



2.3 Otuét 3anpocoB ModBus

Jlst BOBMOXHOCTH KOHTPOJST M JUATHOCTHKH 32 KOPPEKTHOCTHIO OCYIIECTBJICHHS 3alpOCOB
pa3IMYHBIMH KOMIIOHEHTaMU MOJYJIEM IPEIOCTaBISICTCSI BO3MOXKHOCTh BKJIFOUEHHsI OTYETA 3aIpOCOB,
IPOXOIALIMX Yepe3 MOyJIb MPOTOKoa. OTUET BKIIIOYAETCS YKa3aHUEM HEHYJIEBOTO KOJIMYECTBA 3aIMUCei
BO BKJaze "OTuét" cTpaHuIlbl MOy IPOTOKOIA (pucC.7).

«+ 13 OpenSCADA QTCfg: lemo craHumA
D©ailn  Pepaktwpoeanue  Bug  [Nomowe QTStarter
88000/ = Ll 200 8D

i B Modynb: ModBus
El 6 Efzmu CTaHLMA

- 55§ Basbl faHHbIX Yame | OT4ET | Momouys

%ﬂ BezonacHocTe

El- 3 TpaHcnopTsl P . _H

@ TpaHCMopTHEIE MPOTOKONE EHTEP OTaETa. | 100 E3

- - HTTP-peanusauma OTyET:

Wed Jun 15 20:56:19 2011 TCP: testTCP' > 1(Sockets testModBus) =l
Sanpoc -> 150100 0000 06 01 03 00 67 00 03
OreeT-> 1501 0000 0009 01 03 06 d5 96 55 21 00 c8

- CoBcTReHHLIR NpoTokon o
~[onb3cEaTenkCckWil NpoTa

Wed Jun 15 20:56:19 2011 TCP: Sockets testModBus(127.0.0.1) --= 1
B~ | Chop maHHIx
Bl

Sanpoc-> 150100000006 01030067 0003
Ceer-> 15010000 0009 01 03 06 d5 96 55 21 00 B

Puc.7. Bkiana «OT4€T» CTpaHHIbl MOAYJISl TPOTOKOJIA.
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- Modyne:
& YerpoitcTea ACKY Wed Jun 15 20:56:19 2011 TCP: testTCP' ~> 1(Sockets.testModBus)
& Moayne BFN 3anpoc -> 15 01 00 00 00 06 01 03 00 00 00 05
&) BnouHbIi BbINMCIHTES Oteet-> 15 01 00 00 00 Od 01 03 Oa 03 &8 00 2a 00 00 00
- lLinkos ncTouHMKoE A3 0a 93 ea
E-DCON knment
& Diamond nnarel chops | Wed Jun 15 20:56:19 2011 TCP: Sockets.testModBus(127.0.0.1) --> 1
&l Obopyaosanne ICP D 3anpoc -> 150100 00 00 06 01 03 00 00 00 05
Bl Buncautens Ha java Oreet-> 15 01 00 00 00 Od 01 03 Oa 03 &8 00 2a 00 00 00
El-Nornyeckuil ypoBeHs Da 93 e3
B ModBUS
- E-testRTU Wed Jun 15 20:56:19 2011 TCP: testTCP' ~> 1(Sockets.testModBus)
E-testTCP 3anpoc -> 15 01 00 00 00 06 01 01 00 03 00 01
r-test Creet-> 15 01 00 00 00 04 01 01 01 01 L
E ~testlLog
E-OPC UA = Wed Jun 15 20:56:18 2011 TCP: Sockets.testModBus(127.0.0.1)~>1
I 'i'SNMF’ KWEHT 3anpoc -> 15 01 00 00 00 06 01 01 00 03 00 O =l
""" CirreT -2 15 01 00 00 00 04 01 01 01 01 L
l ]
JFfromar]




3. MoayJb coopa JaHHBIX

Monynbs cOopa JaHHBIX PEIOCTABISET BOZMOKHOCTh OMPOCA M 3aITUCH PETUCTPOB U OUTOB YCTPOHCTB
nocpenictBoM peskuma mpotokosioB TCP, RTU, ASCII u komann 3anpoca 0x01 - 0x06, 0xOF, 0x10.

3.1. KonTpoJsiep 1aHHBIX

Jns nobaBneHus ncrouHnka gaHHeIx ModBus co3zmaércs m koHUTrypupyeTcst KOHTPOJUIEp B CUCTEME
OpenSCADA. Ilpumep BkIaJAK1 KOHPUTypalMu KOHTPOJUIEpa JaHHOTO TUIA N300paskeH Ha puc.S8.

-+ 0 OpenSCADA QTCfg: Jlemo cTaHuya

dain  Pepaktwpoeanve Bug Momows QTStarer
y b = -
83000 X £ 200 @
MmA =
un Konmponnep: testTCP
Eo Jemo cTaHUMA
"'i} Ea3bl faHHbIxX KokTponnep MapameTpsl
1 [}, BesonacHocTs
i Tpaucnoptel ~ COCToAHME =
Bl @l TPaHCMOpPTHLIE MPOTOKG Cratye: 0:3amyen. BLI20BLI ¢ nepuofom: 1c. 3aTpadeHo BpemeHm: 8.754Mc.
El- | CBOp AaHHbiX Mpounrano 5(0) perucipos, 1(0) Gutos. 3anucato 0 perucipos, 0 GuUToB.
B Modyns: Ownbok coenuHeHuA 0, 2anpoca 0.
B YeTpoRcTEa ACKY i
G- Mogyrs BFN BrnioueH: [+
El- BNOYHBIA BEIMWEIUTE 3anyuen: v
El- LUMo3 NETOYHNKOB [
E}- DCON KnueHT B/l KoHTpORnepa: | ** |
B} Diamond nnatel cho
El- OfopynosaHue ICP — KoHgurypauma
[} BbMUCTMTENL Ha jay D testTCP
El- MorMueckui YyporeHy
- ModBUS i Wms: |
- [ testiRTU | OnucaHne:
{ [ tesiTCP g
G- OPC UA
i MOHWTOPMHT MALIKMH
- SMMP KnueHT
B} CHop AaHHLX Sieme
[ 3BykoBaA KapTa
- # CBop AaHHbIX ci Bkniouate’ (V]
E- bubnuomeka wabnoHo
B[] ApxvBbl 3anyckats: ||
B @9 CneumankHsle Tafinuua napameTpoe: | ModBusPrm_testTCP |
J-- | Monb3oBaTensCKME MHT _
L. @ YNpaBNEHNE MOTYNAMMA Tafinuua normyeckux NapameTpoe: [I'u'IudBusPrmL_testTCP ]
Bl Server Mnaxupoeakue onpoca: | 1 Rd
Loop i S e
= | oop SSL VpOBEHb NPUOPUTETA 3afaum c6opa fauHex: |0 |o
B-x PLC e Modbus npotokon: | TCPIP ﬂ
El- Ap. Gpoinep [a] :
Bl O VipkyTek = Anpec TpaHcnopTa: [Sockets.tesmudﬂus |v]
] Yaen HasHavewns: (1 |5
[ l L. MNALanMuaTL ARarsauTe) nauuory: (of

Puc.8. Briranka koHpUTYpaIuu KOHTPOJLIEpa.

C moMoMIbIo 3TOM BKJIAJKH MOXKHO YCTAaHOBUTH:
+ Cocrosanre KoHTpoyUiepa, a umeHHo: Cratyc, "Brmtouen", 3anymen" u umsa b/, conepxarieit
KOH(UTyparuio.
«  WnentudukaTop, UMs ¥ OMHCAHUE KOHTPOJLIEPA.
+ CocTtosiHHE, B KOTOPOE MEPEBOAUTH KOHTPOJUIEp TIpH 3arpyske: "Bxirouen" u "3amymien".
« Wmsa Ttabmun st XpaHeHHs KOH(UTYpalldd MapamMeTpoB KOHTpOIUIepa CTaHAApTHOTO H
JIOTHYECKOTO THIIA.
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« TlonuTuka mIaHUPOBAHUS U IPHOPUTET 3aauu cOOpa JaHHBIX.

« ModBus mpoTokou, ucnonb3yemsliii ais onpoca gusnueckoro ycrpoictsa (TCP/IP, RTU nnu
ASCI).

+ Azpec UCXOJIAIIEr0 TPAHCIOPTa U3 CHHMCKA CKOH(PUIYPUPOBAHHBIX UCXOASIINX TPAHCIIOPTOB B
noacucteme "Tpancnoptel" OpenSCADA.

+ ModBus y3en nHazHauenus. B cioydae ¢ mporokonamu RTU u ASCII — 3T0 MHIMBHIYaTbHBIH
anpec ¢usndeckoro ycrpoiicta, a npu TCP/IP — nnentudukaTop e1uHUIIBL.

« OObenunenue ¢parmeHToB peructpoB. CtanmaptHbie GyHkmuu 01-04 MO3BOJSIOT 3alPOCHTH
Cpa3y HECKOJBbKO CMEXHBIX PpEerucTpoB wid OutoB. Takas cTpaTerusi 4acTo TO3BOJISET
ONTUMU3HUPOBATh Tpapuk U Bpems. OHAKO HY)KHbBIE PErHMCTPhl HE BCErJla PacIoyIOKEHbl CMEKHO
JpyT K APYTY, NaHHAs OMIIHs MO3BOJseT coOuparh ux B 6oku 10 100 peructpos unu 1600 GutoB.
K ycraHoBke naHHOro mnapamerpa HYKHO IOJAXOJUTh C OCTOPOKHOCTBIO, IOCKOJBKY HE BCE
YCTPOMCTBA MOJIEPKUBAIOT AOCTYI K PErUCTpaM MeKAy ¢pparMeHTamu!

-+ Hcnonws3oBath pyHKIMU 3anucu Heckonbkux d1eMeHToB (0x0F,0x10). Bmecto ¢pyHkumii ogHO-
3JIEMEHTHOM 3anucu OyIyT UCIOJIb30BaHbl MHOTO-3JIEMEHTHBIE.

- Bpemsa oxugaHus coelMHEHUS B MWUIMCEKYHJaX. YKa3blBaeT IPOMEXKYTOK BpPEMEHH, B
TE€YEHHE KOTOPOIro OXHUAAaTh OTBETa. B ciyuae ykazaHus HyJ€BOro 3HaYEHMs UCIOJIb3YETCSI BpEMs
OKHJIaHUs TI0 yYMOJIYaHHIO B TpaHcropTe. [1o3BonsieT y4uThIBaTH WHAMBHIYallbHbIE CBOMCTBa
KOHTpOJUIEepa B 00IIeH ceTH.

- BpeMs BOCCTaHOBJIEHHS COEJUHEHHUS B CEKYHAAaX. YKa3blBaeT MPOMEXKYTOK BPEMEHH IO
HCTEYEHUIO KOTOPOTO OCYILECTBIATh IOBTOPHYIO IMOMNBITKY 3ampoca K paHee HENOCTYITHOMY
YCTPOWCTBY.

+ IlomsiTok 3ampoca mia npotokonoB RTU um ASCII. Vka3biBaeT Ha KOJMYECTBO IOIBITOK
MIOBTOPEHMSI 3aIpoca B CIIyyae MOJyUYEHHs HETIOJIHOTO WIN MOBPEXKAEHHOTO OTBETA.
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3.2. [TapameTpsbl

Monyns cbopa JaHHBIX TpefocTaBiseT 1ABa Tuma napamerpa: "Cranmaptaeii'(std) wu
"Jlornueckuii"(logic). JlonoaHUTETbHBIMU KOH(PUTYPALMOHHBIMU TMOJISIMH TTApaMETPOB JaHHOTO MOJYJIS
SBIISTFOTCSL:

«  "Cmanoapmmuuoiit"(std):
+ Ilepeyenb aTpumOYTOB — COJCPKHUT CTPYKTYPUPOBAHHBIN CHHCOK KOH(UIYpaluu
atpudyroB ModBus.

« "Jlocuueckui"(logic):
- 1la6aon napameTpa — ajapec mabdinona nmapamerpa DAQ.

CranaaptHelii Tun napamerpa(std)

['maBHas cTpaHuIa KOHGUTypaluy napameTpa CTaHAapTHOrO TUIA MpeJICTaBlIeHa Ha pPUCYHKE 9.

[0 OpenSCADA QTCfg: Nemo craHumna

Painn  Pepaktwpoeanwe Bwg DNomowe QTStarer

8B00Q00 AR L&l 200 A

Mma ol .
5@ [lowo cramyrs Mapamemp: test
+]... £=
-l apawers | pvpyr | Apsoman
i 5/ TpaHcnopTa ~CocToRAHWe
El- i TpaHcnopTHeIE NpOTOKONY ;
- HTTP-peanuzauma Tun: std
- ModBUS Brntouen: (¥
; ’QETE
- test ~Kongurypauyua
OFC UA k. D test
+ CoBCTBEHHBIA NpoToKon o
- Mone3oeaTenbokuil NpoTo Vima: [
El- | Chop gaHHelx Onncanne:
El- Modyne:
El- YeTpoicTea ACKY
E- Moayne BFM
El- BNovHBIR BbIMUCANTEN
El- LLnks MCToMHMKOB 4,3
El- DCOM knment
B Diamond nnatel cBopa Braoyars: ¥/
El- OBopygosaHue ICP o | MepeyeHs aTpubyToE:
E- BelMcnWTENE Ha java o o
- Nlormyeckuil ypoBeHs F.:D:|.:regD:Reg!sterD
B ModBUS F..1.|.reg1.FEeg|s_ter1
. E-testRTU F:3:|w:reg3:Re_g|ster3
B testTCP E:d:l':regd:ﬁgglsterd
.. test C:3rcoil3:Bit
testLog Fedr8 1 1 NC_ONAd ctenn temnepatypa_ ONO_:Test
E- OPC UA -
G- SMMP knneHt E
[ & ] (]»]

i 4

Puc.9. Bxiiagka koHburypauuu napamerpa CTaHJapTHOTO THIIA.

OpenSCADA - DAQ.ModBus, Protocol.ModBus 15



Crpyktypa arpulyra, B TmapaMeTpe CHUCKa aTpuOyTOB, 3alUCHIBACTCS CICAYIOUIMM 00pazoM:
<dt>:<numb>:<wr>:<id>:<name>.

I'ne:

dt — ModBus tun nanssix (R-peructp, C-6ut, RI-peructp Bxozaa, CI-6ut Bxona). R u RI moryt
OBITH pacmmpensl cypdukcamu: 12-Intl6, 14-Int32, f-Float, b5-Bit5.

numb — HOMep peructpa uian 6uta ModBus ycTpoiicTBa (IeCATUYHBIN, BOCBMEPHUYHBIA UITH
IECTHAAIATEPUYHBIN ),

Wr — peXHUM YTCHHSI-3aMHCH (r-YTeHHEe, W-3aIUCh, T'W-UT€HUE U 3aITUCh);

id — unentudukarop arpudyra OpenSCADA;

name — ums atpudyta OpenSCADA.

B cooTBeTcTBHM C yKa3aHHBIM CIHCKOM aTpUOYTOB BBIMIOJIHSETCS OMPOC W CO3JaHHE aTpuOyTOB
napameTtpa (puc.10).

= OpenSCADA QTCfg: lemo ctaHumMA

®ain  Pepaktwpoeanme Bug  Nomows QTStarter

ABO000-X L&l 200 @
SIE] [i]

~OFC UA
- CoBCTERHHBIA NPOTOKON C

Mapamemp: test

El.

MNapamerp | ATpubyTel | ApxuBauus

E- Mone30BaTenbCKMA NPOTO
-+ CBop AaHHbIx . ID: test
Bl Modyne: ¢
- YeTpoiicTea ACKY Wns: [

~Mogyne BFM CnucaHune:
- BNoYHBIA BEIMWCIMTEN

- llntos wcToqHMKOE Bal. .
-DCON knueHt
~Diamond nnatel cbops
- Obopynoeanue ICP D
- BelMMCIMTENE Ha java

O g 8 O O R e

- Toruueckuil ypoBeHs Umbka: 0
~ModBUS o Register 0: 1000
¢ BE-testRTU .
E---tgstTCF’ Fegister 1: 42
et Register3: (10 [3]
E ~testlog Register 4-
- OPC UA o) || TeoEer~: 39851
Bl SNMP knueHT E Bit: On
0 | Test: 39851
/DemoStation/sub_DAQ/mod_ModBus/cntr_testTCP/prm_test/%2fval%2freg0 ~[|[f[roman|

Puc.10. Bxnagka atpubyToB mapameTpa CTaHIAPTHOTO THIIA.
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Jlornueckuii Tun napamerpa(logic)

I'naBHas CTpaHuIla KOH(l)I/II‘ypaI_[I/II/I napameTpa JOTu4CCKOro Tula rnmpeacTaBjicHa Ha PUCYHKC 11.

= OpenSCADA QTCfg: Nlemo craHumA

Dain  Pepaktwpoeadne Bug  Nomowe QTStarter
88000 Ax L&kl |200 D@
JLL 4 Napamemp: testLog
¢ E-Tone3oeatenscknil Npoto
- = Chop paHHbIx
& Modyne: MNapametp | ATpuByTel | Apxueauma | KoHdwurypaywa wabnona
- YeTpoitctea ACKY  CocToAHME
E-Mogyne BFN . o
- BNoYHBIA BBIMHCINTEN Tan: logic
Lnts NcToMHUKOE k] Brnrouden: |E|
B DCON knnert
- Diamond nnatel chopa ~ Kodurypadua
BJ- OBopynoganme ICP D ID: testLog
- BelycnnTens Ha java
- Mornueckuil ypoBeHs Mma: [
El-ModBUS OnucaHne:
i E-testRTU
. E-testTCP o
;*-"-'[EST
“testlog
EH-OPC UA
- SNMP knuenT
- CBop AaHHkIx SiemerE Bratovars: V!
ad m'i'?”w””“‘“ ‘“"‘"T"[TIT] WaBnoH napameTpa: [base.test |'l
[ ]
/DemaStation/sub_DAC/mod _ModBus/entr_testTCP/prm_testl og/S%2fprm%2fstSa2ftype E| |

Puc.11. Bxknagka koH(pUTypauu napaMmeTpa JOTHIeCKOro THIIA.

[Tpu dopmupoBanuu mabIoOHA, JUISl JIOTHYECKOTO TUIA TapaMeTpa JaHHOTO KOHTPOJUIEpa, HEe HYKHO
YUUTHIBaTh (hOpPMAT CCHUIKH I11a0JI0HA, TOCKOJIBKY OH HE MCIOJB3YETCs U MOXKET ObITh omyiieH. Camo xe
3HaUEHUE CCBUIKH, TpU KOHpuUrypauuu 1mabmoHa (puc.12), 3ammceiBaetcss B (opmare:
<dt>:<numb>:<wr>.

I'ne:
dt — ModBus tun nansbix (R-peructp, C-6ur, RI-peructp Bxona, CI-6ut Bxozaa). R u RI moryt
ObITh paciupensl cypdukcamu: 12-Intl6, i4-Int32, f-Float, b5-Bit5.
numb — HOMep peructpa wim 6uta ModBus ycTpoiicTBa (1ecITUYHBIN, BOCBMEPUYHBINA WIIN
MIECTHAAIATEPUYHBIN );
Wr — PeXHUM YTEHUS-3aMUCH (r-UYTeHHE, W-3aITUCh, 'W-YTEHHUE U 3aIUCh), IyCTOE 3HAUEHHUE
WHTEPHpEeTUpyeTCs Kak "rw".
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~+ @ OpenSCADA QTCfg: lemo craHumA
®ailn  Pepaktupoeadne Bug  MNomowes QTStarter

88000 Ax L&kl |200 B
HMma =]

- MoNb3oBaTenbCkit NPoTo
B | CBop paHHBIX
= Modyne:
1- YeTpoicTea ACKY Mapamerpe
~Maogyns BFN o
- BNOYHLI BLINMEIUTEN Temnepatypa Ha Bxone (kog): [FHDB ]
- Wnkos McTouHMKoE 43
~DCOM knueHt
-Diamand nnatel chopa Mpon3BOaMTENLHOCTS! [FHDS ]
- OBopyaosanne ICP D
- BLIMMCAWTEN Ha java|
-~ JlornJeckuil ypoEeHs
-ModBUS
- testRTU
E-testTCP o
:’""TEST
“-testLog
~OPC UA
~SNMP knuenT

- CBop faHHBIX SiemerE

- ARYKNRAE KaANT3

[ . («]*]

Mapamemp: testLog

[ MapameTp | ATpubyTel | ApXHBALNA ] Korgurypauma wabnoxa l

Temnepatypa Ha BeIXoge (Kog): [R:md ]

0

~JFfromar]

Puc.12. Bknaaka "Kondurypanus mabiona" napamerpa JOrH4eckoro TUIa.

Monynem npenycMoTpeHna ocobast 06paboTka psia aTpuOyToB madIoHa:
- ffrq — Uacrtota BBIYMCICHHS MPOLUEAYPHl [MAOIOHA WIM BpeMs TOCIEe IOCIEIHErO
BBIUMCIICHUSI, OTPHUIIATEIILHOE B CEKYHIAX, [UIst mianupoBanust mo CRON, ToibpKko YTeHue.
+ f start — ®nar nepBOro BBINOJHEHUS MPOLEAYPHI I1a0I0Ha, 3ayCK, TOJIbKO YTEHHUE.
[ stop — @mnar nocaeIHero BHIIOIHEHUS MPOLEAYpPhI adIoHa, OCTaHOB, TOJIBKO YTEHUE.
« f err — OmmbOka mapameTpa, MOJHBIN AOCTYN. 3HAYCHHE ITOTO aTprulyTa 1M1abJoHa MomaaaeT B
aTpuOyT ommOKM napametpa "err".
+ SHIFR — 3nadenue mu@dpa napameTpa, TOJIbKO YTEHHUE.
+ NAME — 3naueHue UMEHH ITapaMeTpa, TOJIBKO YTEHHUE.
« DESCR — 3HaueHue onmucaHus apamMeTpa, TOJIbKO YTEHHE.
+ this — OODBEKT NaHHOTO MapaMeTpa, MO3BOJISAET MOJYYUTh JOCTYI K aTpuOyTaM mapameTpa,
HarpuMep, JUIsl JOCTYIa K apXHBaM.
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B cootBercTBUM ¢ mabMOHOM, JIeKallMM B OCHOBE IapaMmerpa, Mbl IoJlyyaeM Habop aTpuOyToB

napamMerpa puc.13.

# 13 OpenSCADA QTCfg: lemo ctaHumA

Pain  Pepaktwpoeadne Bwg  [Nomowk

QTStarter

IMmA B

- Mone3oBaTenk ckuil NpoTo

88000 RX 1L (200 OO

B l; Cbop AaHHbIX Mapametp | ATpuBYTEI [ ApxuEauma | KoHdurypaumua wabnoHa ]

Mapamemp: testLog

Modyme:
1- Yetpoictea ACKY
-Mogyne BFN
~BnoYHBI BEMUCANTEN
- Wnkoa McTouHMKOE 43
~DCOM knueHt
-Diamond nnatel chopa
- OBopypoeamne ICP D)
- BLIMMCAWTEN Ha java|
~Nornyeckuil ypoBeHs
-ModBUS
[-testRTU
E-testTCP T
:’""TEST
“testlog
~OPC UA
~SNMP knuenT

- CBop faHHbIX SiemerE

- ARYKNRAE KaANT3
4 | i | 4 Ip

O BB -

ID: testLog

Mma; [ ]
CJnucaHue:

Clwnbka: 0

Temnepatypa Ha BXoge: 125.155
TemnepaTtypa Ha BeIXo4 e 33.284

Mpon3BoANTENEHOCT: E

| |

/DemoStation/sub_DACG/mod_ModBus/entr_

testTCP/prm_testLog/%2fval%2fTi [=JFroman] 4

Puc.13. Bknanka aTpuOyToB napameTpa JIOTHYECKOro TUIIA.
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3.3. API nosib30BaTe/1bCKOro NPOrpaMMHUPOBAHUS

B Buay nomnepku MOAYJIEM IapaMeTpoB JIOTUYECKOrO THUIlA MMEET CMBICI IPEIOCTaBICHUE psijia
bynkuii monb3oBatenbckoro API s BpI30Ba U3 m1abiioHa JOTMYECKOro MapaMerpa.

Oo6bexT "Kontposuiep" (this.nodePrev())
- string messlO(string pdu) — otnpaBka PDU <pdu> depe3 TpaHcnmopT o0OBbeKTa KOHTpOJIEpa
nocpeactBoM ModBus mporokona. PDU pesynbpTara 3ampoca MmoMemniaeTcs BMECTO 3ampoca B
<pdu>, a ommbOKa BO3BpAIAETCs B PE3yJIbTaTe (PYHKITUH.
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