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BBenenue

ModBus — KOMMYHUKAIlMOHHBIA MPOTOKOJN, OCHOBAaHHBIM Ha KIMEHT-CEPBEPHONM apXHUTEKType.
Paszpaboran ¢pupmoit Modicon jy1st uCcioNib30BaHuUs B KOHTPOJIIEpax ¢ mporpammupyemoit sjorukoit (PLC).
Cran cranmaptoM ne-¢GakTo B MPOMBIIUIEHHOCTH M IIUPOKO MPUMEHSIETCS Ui OpPTaHW3alllud CBSI3U
MPOMBINJICHHOTO ~ 3JIEKTPOHHOTO ~ oOopynoBaHus. Mcmonb3yeT Jisi mepefaadd JIaHHBIX — Yepes
nocJieioBaTeIbHbie JTMHAKM CBs3UM RS-485, RS-422, RS-232, a Taxxke ceru TCP/IP. B nacrosimee Bpems
HOJ/IEP’KUBAETCS. HEKOMMepUeckoi oprannzanueii ModBus-IDA.

CymectByroT Tpu pexxuma mnpotokosa: ModBus/RTU, ModBus/ASCII u ModBus/TCP. IlepBrie nBa
UCIIONB3YIOT MOCEA0BaTENbHbBIE JIMHUU CBSA3H (B OCHOBHOM RS-485, pexe RS-422/RS-232), nocnennuit
UCTIONB3YeT JUIst niepenadu nanubix cetu TCP/IP.

Monayns cOGopa [JaHHBIX HPEAOCTABIAET BO3MOXKHOCTb COOMpaTh HMH(MOPMAILMIO Y Ppa3IMuHBIX
ycrpoiicTB mo mpotokony ModBus Bo Bcex pexumax. Takxke MomyneM peanu3yloTcss (YHKIUU
TOPU30HTAIILHOTO PE3EPBUPOBAHMSA, & UMEHHO COBMECTHOM pabOThl ¢ yHajd€HHOW CTaHIMEH STOTO-)Ke
ypoBHs. B TO ke BpeMsi MOAyJIb POTOKOJIA MTO3BOJIAET CPOPMUPOBATH U BBIAATH JAHHBIE MO MPOTOKOIY
ModBus B pa3nuuHbBIX peXuMmMax MU depe3 HHTepdeichl, MoJAepKUBaeMble MOJIYJISMU MOJICUCTEMbI
"Tpancnopts!".
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1. O01mee onmucanue nporokoja ModBus

[Tporoxon ModBus/RTU mnpenamnonaraer ogHO Bedylee (3ampaiivBaroliee) yCTPOWCTBO B JIMHUHU
(master), KOTOpO€ MOKET IepeaBaTh KOMaHAbl OJHOMY MJIM HECKOJILKMM BEIOMBIM yCTpoicTBaM (slave),
oOpaimasch K HUM IO YHHUKQJIbHOMY B JIMHUU aapecy. CHHTAaKCHC KOMaH]l MPOTOKOJA MO3BOJIAET
anpecoBath 247 ycTpoiCTB Ha OAHOW JNMHUM cBsizu craHgapta RS-485 (pexxe RS-422 wnmu RS-232). B
ciydyae ¢ pexumoM TCP angpecanusi MCKIIOUYEHA M3 MPOTOKOJIA, TMOCKOJIBKY BBIMOJHSETCS HA YpOBHE
TCP/IP crexka.

NunnmatuBa mpoBeneHuss oOMEHa BCeTJla MCXOIUT OT BEIYIIEro ycTpoicTBa. Bemombie ycTporicTBa
MPOCITYIIMBAIOT JUHHUIO CBSI3U. Mactep moaaér 3ampoc (IOChUIKa, MOCIeI0BAaTeIbHOCTh OAT) B JTMHUIO U
MEePEXOJUT B COCTOSHUE MPOCITYIIMBAHUS JIMHUHM CBS3U. BemoMoe ycTpoHCTBO OTBe4YaeT Ha 3ampoc,
MPUILIEANINN B €0 aJipec.

OxoHYaHUE OTBETHOM IOCBUIKH OIPEAEIAETCS B 3aBUCUMOCTH OT pexxuma. B pexxume RTU oxonuanue
HOCBUIKU ONpEeNseTcs 0 BpEMEHHOMY MHTEpBay MEKAY OKOHUYaHMEM NpHUEéMa Mpeabaylero 0aiira u
HayaJoM IMpHuéMa CIenylollero, BpeMs CUMBOJia. Eciau 3TOT MHTEpBasl MPEBBICKI BpeMs, HEOOXOaMMoe
I mpuéMa TmoiTopa OailiTa Ha 3aJaHHOW CKOPOCTH Tepenadyd To IpuéMm ¢peiimMa OTBETa CUMUTAETCS
3aBepiIEHHBIM. B pesxxnme ASCII kputepuem okoHUaHMS MMOCBUIKH siBiIsieTcst cuMBoa '\r', a B pexxume TCP
— OKHIa€MBIN pa3Mep MOCBUIKH, HHPOPMALUS 0 KOTOPOM MPHUCYTCTBYET B 3ar0JIOBKE MAKeTa.

1.1. Aapecanus

Bce onepanuu ¢ gaHHBIMHM MPUBSI3aHBI K HYJIO, KKl BUJ JAHHBIX (PErHCTp, OUT, PETUCTP BXOAa
i 6urta Bxoaa) HaunHarotes ¢ aapeca 0000 u 3akaHuuBaroTCsI 65535.

1.2. CranpapTHbie KOAbI PyHKIMI
B npotokosne ModBus M0KHO BBIZICIIUTHh HECKOJIBKO MOAMHOKECTB KomaH 1 (Tabmuma 1).

Ta6auna 1: [TogmHOXKECcTBO KOMaHa npoTokosia ModBus

ITogmMHOKECTBO JIlnanazoH KoaoB
CrangapTtHele 1-21
PesepB s pacupeHHbIX GyHKUui |22—-64
[Tonb30BarenbcKue 65-119
Pe3epB 11 BHyTpEHHUX HYX]I 120-255

Monynem cbOopa maHHBIX HcHoib3yOTcs kKomauabl 0x03 u 0x06(0x10) mmsa dreHuss U 3amucH
peructpos, 0x01 u 0x05(0x0F) s urenus u 3anucu 6utos, 0x02 u 0x04 11t yreHus Outa U perucrpa
BXO0/JIa COOTBETCTBEHHO.

Monyns mpotokona oOpabareiBaet 3anpockl komangamu 0x03 u 0x06(0x10) nnst 9TeHUS W 3aMKUCH
peructpoB, 0x01 u 0x05(0x0F) ans yrenus u 3amucu OUTOB.
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2. MoayJb peaju3anuu NpoToKoJaa

Moayns mpotokona ModBus conepXuT Koa peanu3alMyd MpoTOKoJibHONW yacTh ModBus, a umeHHO
ocobenHoctu BapuaHTOB TpoTokoinoB ModBus/TCP, ModBus/RTU u ModBus/ASCII. Mongyns
IPOTOKOJIa, COBMECTHO C BBIOPAHHBIM TPAHCIIOPTOM, AKTUBHO HCHOJIb3YETCsl MOAYJEM cOOpa JaHHbIX IS
OCYIIECTBJICHUSI HEIIOCPEACTBEHHBIX 3a1pOCOB. [10CKOIBKY MOyJIb IPOTOKOJIA SBIISIETCS aBTOHOMHBIM TO,
UCIONB3Ysl €ro, MOYKHO CO3/1aBaTh JIONOJIHUTEIbHBIE MOAYJIM CcOOpa JaHHBIX IOCPEACTBOM
HEeCTaHAAPTHBIX (QyHKUMH pacmupenus ModBus pa3nnyHoro o60pynoBaHus aBTOMaTH3AIMH.

2.1. API pyHKIUM HCXOASIIIUX 32TPOCOB

APl ¢yHKIMH HCXOASIIMX 3apocoB onepupytoT oomeHom Onokamu PDU, 3aBépuyrbiMu B XML-
MAKETHI CO CIIEYIONIEH CTPYKTYpOM:
<prt id="sld" reqTm="reqTm" node="node" reqTry="reqTry">[pdu]</prt>

I'ne:
« prt — KMs Tera 3ampoca ¢ Ha3BaHMEM Hcrosb3yeMoro BapuanTa npotokona (TCP, RTU wnn
ASCII).
« sld — wuneHTHQUKATOp HMCTOYHHUKA 3ampoca. Mcmonb3yercss JUisi MOMEIIEHUS B IPOTOKOJ
BBIXOJTHOTO ITPOTOKOJIA.
- reqTm — Bpems 3ampoca, a HUMEHHO BpEMs, B TE€YCHHE KOTOPOrO OXKUAATH OTBETa, B
MUJUTUCEKYHAAX.
+ node — HOMeEp y351a Ha3HaueHUs win uaeHtudukarop roauta ModBus/TCP.

« reqTry — KOINMYECTBO TMOMBITOK MOBTOPEHHS 3ampoca C OMMUOKOW B oTBeTe. TONBKO Ui
BapranToB ModBus/RTU u ModBus/ASCII.
+  pdu — HerocpeacTBEHHO OJIOK I0OHHUTA JaHHBIX MpoTokoja (PDU) ModBus.

Pesynprupyromuii pdu 3amensier pdu 3anpoca B XML-nakeTe, a Takke ycTaHaBiIuBaeTcs arpuoyT "err"
C KOJIOM M TEKCTOM OILIMOKH, €CIM TaKOBas UMejla MECTO.
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2.2. O0cayxuBaHue 3a1pocoB 110 nporoxkoay ModBus

BxopHast yacTb 00CITyKHBaHUS 3aIIPOCOB K MOJAYJIIO IIPOTOKOJIA OCYLIECTBIISIET IIPOBEPKY U 00pabOTKy
3aIPOCOB TIOCPEICTBOM OOBEKTOB Y3IJIOB, 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
MOJIy4aeT BO3MOXHOCTb UCIOJIb30BATHCS B POJIH JIH0O0Oro yyactHHKa cereil ModBus.

« 1@ OpenSCADA QTCfg: flemo cranuua
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Puc.1. BKJ'IaZ[Ka MepeyuHA y3JI0OB O6CJ'Iy>KI/IBaHI/I$I BXOJAIIUX 3aIIPpOCOB ITPOTOKOJIA.

V3en npoTokoIa SKBUBAICHTEH (QU3HYECKOMY Y31y ycTpoicTBa cett ModBus. Y3en mpoTtokona MoxeT
paboTath B TPEX peKUMax:

« "JlaHHbple" — pexuM oTpakeHHs NaHHBIX cucteMbl OpenSCADA Ha MaccuBBI pErncTpoB H
o6utoB ModBus ¢ nepemadeii ux mo 3anpocy KJIMEHTCKOTO y3j1a WIH MacTepa.
- "Ulmro3 y3nma" — pexuM nepeHanpaBieHus (IUTIO30BaHUS) 3alpOCOB K Y31y B JIPYroil ceTH
ModBus uepe3 gaHHBIN y3e71.
« "llImro3 ceTn" — peXUM NepeHaANPaBICHHS 3aIIPOCOB K JII0O0OMY y3i1y B pyryio cetb ModBus,
(aKTHUECKH BBITIOJHSS MHTETPALIMIO HECKOIbKUX ceTeid ModBus B onny.

ITockonbKy y3/I0B HPOTOKOJIA MOKET OBITh CO3[JAaHO MHOXECTBO, TO IOJY4aeTcsl, YTO Ha OJHOM
uHTepdeiice, T.e. B OAHOM ceTu, ogHa ctaHius Ha ocHoBe OpenSCADA MoxeT npo3pauHo NMpeiCTaBIATh
HECKOJIBKO y35I0B ceTd ModBus ¢ pa3nnyHbIMU TaHHBIMH.

Paccmotpum ocobeHHOCTH KOH(UTYpAIUH y371a MPOTOKOJIA B Pa3IMUHBIX PEKUMAaX.
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Pexxum y3s1a mporokoJia «JlaHHbie»

Pesxxum ucnonb3yercs Uit oTpakeHust 1aHHbIX cucteMbl OpenSCADA Ha MacCHBBI PETHCTPOB U OUTOB
ModBus. O6mas koHpurypams y3ia oCyImecTBIsIETCs BO BKiIaake "Y3en" (puc.2) nmapameTrpamu:

+ CocrosHue y3na, a MMEHHO: cTaTyc, "Bkmouen" u ums bJl, coneprkareii kondurypauuto.
«  HWpentuduxarop, UMsi ¥ ONIMCaHKE y37Ia.
« CocTtosiHHE, B KOTOPOE NMEPEBOAUTH y3€I MpH 3arpyske: "Bxiarouen".
« Anpec y3na cetu ModBus ot 1 1o 247.
+  Bxopgsmuii TpaHCIOPT, K CETH KOTOPOro OTHOCHUTCA Yy3esl. BwiOupaercs U3 mepedHs BXOIHBIX
TpaHcrioptoB mnoacucreMsl "Tpancnoptsl” OpenSCADA. Vka3aHue B KadecTBEe TpaHCIOpTa
cumBoJia "*" nemaeT NaHHBINA y3es y4acTHUKOM Jt00oii cetn ModBus ¢ 00pa0oTkoii 3anpocoB ot
1000r0 TpaHCIopTa.
+ BapuanT nporokona ModBus, 3armpocsl B KOTOpOM JOJKeH 00pabaTeiBaTh y3em U3 crucka: Bee,
RTU, ASCII, TCP/IP.
+ BpiOop pexxuma, B TaHHOM ciiydae 3TOT pexxuM "Jlannbie".
« Ilepnon oOcu€ra naHHBIX B CEKyHJaX. YKa3blBaeT MEPUOJUYHOCTH 00pabOTKU (POPMHUPYEMBIX
JUIs 3allpOCOB JIaHHBIX, a UMEHHO TaOiuubl AaHHbIX ModBus, mporpammbsl o0cuéra AaHHBIX U
oOciry)kuBaHue cChUIOK Ha naHHble OpenSCADA.

VY3510M B 3TOM pexume o0pabdaThIBatOTCs CIEIYIOLME CTaHIapTHbIe KOMaH bl IpoTokosa ModBus:
+  0x01 — uTeHue TPyIIBI OUTOB;
+  0x03 — 4dreHue TPyIIbl PETUCTPOB;
+ 0Ox05 — ycTaHOBKa OJTHOTO OUTAa;
+  Ox06 — ycTaHOBKa OJTHOTO PETUCTPA;
+  OxOF — ycTaHOBKa TpYIIbI OUTOB;
+ Ox10 — ycTaHOBKa rpylIbl perucTpoB.
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Puc.2. Bknagka «Y3em» cTpaHulibl KOHQUTypaly y3Jjia IpOTOKOJIa B peXnuMe «JlaHHBIE».

OpenSCADA - DAQ.ModBus, Protocol.ModBus 6



Jns popmupoBanuss TaOIUIBl OTpa)keHHsl AaHHBIX ceTH ModBus, a MMEHHO perucTpoB U OUTOB
npexycmarpuBaercs Bkiaaka "lannsie" (puc.3). Brxiaaka "lannsie" comepXUT TabaHIly mapaMeTpoB H
nporpaMMy 0o0pabOTKH MapaMeTpOB C yYKa3aHHBIM SI3bIKOM MPOrpPaMMHUPOBAHUS, TOCTYIHBIM B CHCTEME
OpenSCADA. Tabnuua coaep>XKUT napameTpbl CO CBOUCTBAMMU:

« Id — unentudukarop napamerpa. SBIseTCS KIIFOYEBBIM 151 (POPMHUPOBAHUS TAOIHIl PETUCTPOB
n 6uroB ModBus. JIyis ykazaHus TOTO, YTO JAHHBIN TMapameTp sBisercs peructpom ModBus,
HeoOxoqumo uaeHtudukatop 3anucarh B Bujae "R[NJw", rme N — uuncio Homepa peructpa ot 0
no 65535, a w — Heo0s3aTebHbI CUMBOJI, YKa3bIBAIOIIWA Ha BO3MOXXHOCTh YCTAHOBKH €TO
3anmpocom ModBus, nanpumep: R23, R456, R239w. Jlns ykazanust 6ura ModBus Heobxommmo
unentudukatop 3anucath B Bune "C[N]w", rme N — uucno Homepa 6ura ot 0 10 65535, a w —
HeoOs3aTeNbHbIA CUMBOJ, YKa3bIBAIOIIMI HAa BO3MOXKHOCTH YCTaHOBKHM ero 3ampocoMm ModBus,
Hanpumep: C437, CO, C39w. Bce octanpHble mapamMeTphbl, HE MONABIIME IO BBIICYKAa3aHHbIC
MpaBWia, SBISIOTCA BHYTPEHHUMH M HCIOJNB3YIOTCS JJI  Pa3iMYHBIX IMPOMEKYTOUHBIX
BBIYHCIICHH, 00paboTKU U peoOpa3zoBaHUIA.

«  Mma — Vms napameTpa, UCHIONB3YETCS 1711 HIMEHOBAHUS CBS3H.

« Tun — Tun napamerpa u3 cnucka: "Bemecrsennsiit”, "Lensiit”, "Jlornueckuit" u "Crpoka".
s peructpoB u 6utoB ModBus mmeer cmbicn ycranaBnuBaTh "Llensiit" u "Jlormdeckwii" THIT
COOTBETCTBEHHO.

+ Cesa3p — IIpu3HaK TOro, YTO JAHHBIA MapaMeTp JOJDKEH CBS3bIBATHCS C aTpUOYTOM MapaMmeTrpa
noacuctembl "COop maHHBIX". YKa3zaHHbIE 3THM (DJIaroM CBSI3M YCTAHABIMBAIOTCS BO BKJIQJIKE
"Csszn".

+  3uauenue — VcxoHOE UM TEKYIIIEE, €CIIH y3€J BKIOYEH, 3HAUCHHE ITapamMeTpa.

B Tabmuiie mo yMOT4aHUIO ONpPEAEIAIOTCS HECKOIBKO TapaMeTPOB CIIEHAIbHOTO 3HAUCHHS:
- f frq — 4yactoTa BBIYUCIICHHS TaOIUIIBI TIPOTPAMMOIA;
- f start — mpU3HAK NEPBOTO MCIOJIHEHHS, 3aITyCKa, IPOTrPaMMBI.
« [ stop — npuU3HAK NOCIETHET0 UCIIOIHEHUS, OCTAHOBA, IPOTPAMMBI.
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Puc.3. Bxnanka «/lanHble» cTpaHUIbl KOHPUTYpalMy y3J1a IPOTOKOJIa B pekuMe «JlaHHbIe».
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Jliis yKa3aHHBIX B KQUECTBE CBSI3CH MMapaMeTpOB MOKHO YCTaHOBHTH CBSI3HM TOJIBKO JIJISI BBIKIIFOUYCHHOTO
y3J1a MpoToKoia Bo Bkiajake "Cesa3u" (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. Brianka «CBsi3u» cTpaHUIbl KOHPUTYpAIIMHU y371a TIPOTOKOJIA B pexuMe «J[aHHbIeY.
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Pexum y3na nporokoJia «Iliaro3 y3na»

Pexxum ucmone3yercst uist mpodpoca 3anpocoB K OTACIBHOMY YCTPOMCTBY B apyroi cetn ModBus u3

cetu ModBus, nmns koTopod CKOHDHUTYpHpOBaH JaHHBIMA  y3ell.

ocylIecTBIseTCs BO BKiIaake "Y3en" (puc.5) napamerpamu:
CocrosiHue y37a, a UMEHHO: cTaTyc, "Bkmoden" u ums b1, coneprkareii konpurypanuto.
WnenTuduxarop, UMs U ONMCaHUE y37a.

CocrosiHue, B KOTOpOE NEPEBOIUTD y3€J IpH 3arpy3ke: "Brirouen".

Anpec y3na ncxonnoi cetu ModBus ot 1 no 247.

Bxopsmuit TpaHCHOPT, K CETH KOTOPOTO OTHOCHUTCS y3ell. BwiOupaercs u3 mepedHs: BXOJIHBIX
TpancnoptoB moacuctembl "Tpancroptel" OpenSCADA. VYkazanue B KauecTBe TpaHCIOpTa
cuMBoa "*" nenaer maHHBIN y3es ydyacTHUKOM Jr000it cetn ModBus ¢ 06paboTkoii 3anpocoB OT

T000TO TPaHCIIOPTA.

Bapuant npoTtokosia ModBus 3ampockl B KOTOpOM A0KeH 00pabaThiBaTh y3el U3 ciucka: Bee,

RTU, ASCII, TCP/IP.
Br16op pexxuma, B qaHHOM ciydae 3ToT pexum "3 y3ma".

TpchnopT, B KOTOpBII71 NEpCHANPABJIATEL 3allpoC, M3 TCPCUHA HCXOAAIHNUX TPAaHCIIOPTOB

noacuctemsl "TpancnopTsr'.
ITpoTOKOJI B KOTOPOM IEPEHAIIPABIIATH 3aIPOC.

Anpec y3ma cetu ModBus, ot 1 10 247, B KOTOpYIO TIepEeHANIPABIISIETCS 3aMpoc.

O6mass 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. Bxianaka «Y3em» cTpaHulibl KOHGUTypaluu y3iia IpoTokoia B pexxume «I1mo3 y3mnay.
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Pexxum y3aa nporokoJia «1liaro3 ceTn»

PexxuMm ucnionb3yercs i npodpoca 3anpocoB CETH LETUKOM B Apyryio cetb ModBus u3 cetu ModBus
JUISl KOTOPOW CKOH(UTYPUPOBAH JAHHBIN y3el] MPOTOKoja. T.e. 3ampoc Ha YCTPOUCTBO C JTFOOBIM aApecoM
OyzneT HampaBiATbCS B JAPYIYyl0 ceTh, 0e3 mepeagpecoBku. OOmias KoHpUrypauus ysjia MPOTOKOJIA
OcCyIIecTBIsIEeTCS BO BKiIajke "Y3en" (puc.6) napamerpamu:

« CocrosiHue y3na, a UMEHHO: cTaTyc, "Brmouen" u ums b1, coneprkarueit koHdurypanuto.

«  Wpentuduxarop, UMs U ONMCAHUE y37a.

+ CocTtosiHHE, B KOTOPOE MEPEBOIUTH y3€l Mpu 3arpy3ke: "Bxiouen".

+  Bxogsmuii TpaHCcopT ceTH, U3 KOTOpOil MpoOpackiBatoTCs 3anpockl. Beibupaercss U3 nepeyHs
BXOJHBIX TpaHcnopToB nojcucteMbl "Tpancnoptel”" OpenSCADA.

+ BapuanTt nporokona ModBus, 3ammpocsl B KOTOpOM JODKEH 00pabaTeiBaTh y3e U3 crucka: Bee,
RTU, ASCII, TCP/IP.

+  Bri0op pexuma, B 1aHHOM citydae 3ToT pexkuM "[llmo3 cetn".

« TpaHcnopt ceTH, B KOTOPYIO NEPEHAIPABIIATH 3alpoC, U3 NEPEUYHs UCXOIAIIMX TPaHCIOPTOB
noacuctemsl "TpancmopTs”.

+ IIporokoi B KOTOPOM IE€pEHANPABIATH 3aIPOC.

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. Bxnagka «Y3em» cTpaHulbl KOHQUTypanuu y3ia npotokoina B pexxume «I1lmo3 cetuy.
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2.3 Otuét 3anpocoB ModBus

Jlist  BOBMOXKHOCTH KOHTPOJSL M JWArHOCTUKH 32 KOPPEKTHOCTHIO OCYIIECTBJICHHS 3alpOCOB
pa3IMYHBIMH KOMIIOHEHTaMHU MOJYJIEM IPEIOCTaBISIETCS BO3MOXKHOCTh BKJIFOUEHHSI OTYETA 3aIpOCOB,
IPOXOJANIMX Yepe3 MOIYJIb MPOTOKoa. OTUET BKIIIOUAETCS YKa3aHUEM HEHYJIEBOTO KOJIMYECTBA 3aIUCe
BO BKiIazie "OTuét" cTpaHuIlbl MOAYIIS TPOTOKOIA (puc.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. Bknana «OT4€1» CTpaHHIbl MOIYJISl IPOTOKOJIA.

OpenSCADA - DAQ.ModBus, Protocol.ModBus 12

- 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 TMPEJOCTaBISET BOZMOKHOCTH OMPOCA M 3aIUCH PETUCTPOB U OUTOB YCTPOUCTB
nocpenictBoM peskuma npotokosioB TCP, RTU, ASCII u komann 3ampoca 0x01 - 0x06, 0xOF, 0x10.

3.1. KonTpoJsiep 1aHHBIX

Jns no6aBnenust ncrouHnka gaHHbx ModBus co3gaéres m koHUTrypupyeTcst KOHTPOJUIEp B CUCTEME
OpenSCADA. ITpumep BkIIaJAKH KOHGUTypallMi KOHTPOJUIEpa JAHHOTO TUIA N300paskeH Ha puc.8.

-+ 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 koHbUTypaIiuu KOHTPOJIIEpA.

C noMo1Ib10 3TOM BKJIQJAKH MOXKHO YCTaHOBUTH!
+ Cocrosane KoHTpoyUiepa, a umeHHo: Cratyc, "Bxmouen", 3anymen" u umsa b/, cogepxkareit
KOH(UTyparHuio.
+  Wpentuduxarop, UMs 1 ONUCaHKUE KOHTPOJLIEPA.
+ CocTtosiHHE, B KOTOPOE IMEPEBOIUTH KOHTPOJUIEp TIpH 3arpyske: "Brirouen" u "3amymen".
« Wmsa Ttabmun st XpaHeHHsT KOH(PUIypalldd MapamMeTpoB KOHTpOIJIepa CTaHAAPTHOTO H
JIOTHYECKOTO THIIA.
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- [lonuTHKa IIaHUPOBAHUA U IPUOPUTET 3a7]a4u cOOpa TaHHBIX.

«  ModBus mpoTokos, ucronb3yemslit g onpoca pusnyeckoro yerpoictsa (TCP/IP, RTU wnn
ASCII).

+ Azpec UCXOIAIIETO TPAHCIIOPTA U3 CHHMCKA CKOH(MUIYPHUPOBAHHBIX MCXOISIIUX TPAHCIIOPTOB B
noacucteme "Tpancnoptel" OpenSCADA.

+ ModBus y3en Haznauenus. B cinydae ¢ nmporokonamu RTU u ASCII — 3T0 MHIUBUIYaTbHBIH
anpec ¢usndeckoro ycrpoiicta, a npu TCP/IP — uaentudukatop equHUIIBL.

« OOwenunenue ¢parMeHTOB perucTpoB. CranmapTtHbie QyHKIH 01-04 TMO3BONSIOT 3aPOCUTH
Cpa3y HECKOJBbKO CMEXHBIX PpEerucTpoB wuiad OutoB. Takas cTpaTeruss YacTo TO3BOJISET
ONTUMU3UPOBaTh Tpapuk U Bpems. OHAKO HYKHbBIE PErHMCTPhl HE BCETJa PacIOJIOKEHbl CMEKHO
JpyT K APYTY, NaHHAs OMIIMS MO3BOJsET coOupath ux B 6s0ku 10 100 peructpos umu 1600 6uToB.
K ycraHoBke naHHOro mnapaMmerpa HYKHO MOJIXOJUTh C OCTOPO’KHOCTBIO, IOCKOJBKY HE BCE
yCTPOMCTBA MOAEPKUBAIOT JOCTYII K pErHcTpaM Mexay (pparmentamu!

« Hcnonws3oBath GpyHKIMHK 3anucu Heckolbkux 31eMeHToB (0x0F,0x10). BMecTo ¢yHKImiA oHO-
AJIEMEHTHOM 3amucu OYIyT UCIOJIb30BaHbl MHOTO-3JIEMEHTHBIE.

- Bpemsa oxugaHus coelMHEHUS B MWUIMCEKYHJaX. YKa3blBaeT IPOMEXKYTOK BpPEMEHH, B
TEYEHHE KOTOPOIo OXHUAATh OTBETa. B ciyyae ykazaHus HyJ€BOTO 3HAYEHMs UCTIOIb3YETCS BPEMsI
OXUJAHUSI TIO0 YMOJTYaHHUIO B TpaHcropre. [lo3BosiseT yuuThIBaTh WHAWBHyalbHBIE CBOWCTBA
KOHTpOJUIepa B 00IIeH ceTH.

- Bpems BoccTaHOBIEHHS COEAMHEHHUS B CEKyHJaX. YKas3bIBaeT IMPOMEXKYTOK BPEMEHHU IO
HCTEYEHUIO KOTOPOTO OCYILECTBJIATh IOBTOPHYIO IMOMNBITKY 3alpoca K paHee HEJOCTYIHOMY
YCTPOMCTBY.

+ IlomsiTox 3ampoca mia nporokonoB RTU um ASCII. Vka3blBaeT Ha KOJHMYECTBO IIOIBITOK
MIOBTOPEHMSI 3aIpoca B ClIyyae MOJyYEHHUs] HETIOIHOTIO WM MOBPEKIEHHOIO OTBETA.

« MakcumanbHbIii pa3zmep OJyioka 3ampoca (OalThl). YCTaHABIMBAET MaKCUMAaJIbHBIA pa3Mmep
O70Ka TpPYNIOBBIX 3alPOCOB PErucTpoB M OutToB, B Oaifrax. IlomeseH i HEKOTOPBIX
KOHTPOJUJIEPOB € OJJOOHBIM OIrpaHUYEHHUEM.
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3.2. [TapameTpsbl

Mogayne cOopa JaHHBIX TpeAOCTaBisieT JaBa Tuma mapamerpa: "Crapmaptaeni'(std) wu
"Jlornueckuii"(logic). JlonomHUTENbHBIMU KOH(PUTYPALMOHHBIMU MOJISIMH TTApaMETPOB JaHHOTO MOJYIIS
SBIISTIOTCSL:

«  "Cmanoapmmuouii”(std):
+ Ilepeuyenb aTpuMOYyTOB — COJCPKHUT CTPYKTYPUPOBAHHBIN CHHCOK KOH(MUTYpaluu
atpudyroB ModBus.

« "Jlocuueckuii"(logic):
- IIa6s0on mapamerpa — anpec mabnona napamerpa DAQ.

CranaapTHblii THI mapaMmeTpa(std)

I'naBHas CTpaHUILa KOH(I)I/IpraI_[I/II/I napamMeTpa CTAHAAPTHOTO TUIIA IPCACTABJICHA HA PUCYHKE 9.

¢~ OpenSCADA QTCfg: lemo cTtaHumA

ailn  PepgakTupoeaHwe  Bug Nomowe QTStarter

88000 == L1t L 200 DB

A

E- @ Oemo cTaHunA
" a3l faHHbIx
i, BesonacHocTe

3
¥ TpaHcnopTel —CocToAune
Wb TpaHCMopTHEIE NPOTOKO

Mapamemp: test

Mapametp | ATpuByTel | Apxweaums |

E3]

E3]

El- | CBop AaHHbIX Thn: std
Eh Modyme: BrnwueH: v
ENOYHBIN BERIMUCTIMTE
Lntoa UCTOYHMKOE 04 — KoHpurypauwna
DCOM knueHT ID: test
BeMWCNWTENL HA jav
Noryeckuil ypoBReHY AmA: [
£ ModBUS i
OnWcaHue:

testRTU

SHMP knueHT
CHop OaHHBX Sieme
3BYKOBAA KapTa

¥ CBop gaHHbIx cu
bBuGnuomexa WwadnoHod MNepedeHs aTpuByToB:

| ApXuMEEI 0rregl:Register 0
Arregl:Register

. —
R 3:nwreg3: Register 3

B g4 CneunansHble
‘A4:rregd:Register 4

BB .

BrnwouaTk: [

[H--[H

M| None3oeatensckne MHT
&P YnpaeneHWwe MogynAMu

7
O 11

Loop S 3reoil3:Bit
Loop SSL F4r8_1_1_NC_0na crenqn Temneparypa_ OMQd Test
1 4|

e

Puc.9. Bxiianka koHpUTypaIuu napameTpa CTaHIapTHOTO THIIA.

OpenSCADA - DAQ.ModBus, Protocol.ModBus 15



Crpykrypa arpulyra, B TmapaMeTpe CHHCKa aTpuOyTOB, 3alHCHIBACTCS CICAYIOLINM 00pazoMm:
<dt>:<numb>:<wr>:<id>:<name>.

I'ne:

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

numb — HOMep peructpa uiau 6uta ModBus ycTpoiicTBa (IeCATUUHBIN, BOCBMEPHYHBIA UITH
IECTHAAIATCPUYHBIH ),

Wr — PEXHUM YTEHUS-3aHCH (r-4TeHUEe, W-3aIUCh, T'W-YTEHHE U 3aI1Ch);

id — unentudukarop arpudyra OpenSCADA;

name — ums atpudyta OpenSCADA.

CTpOKa, KOTOpPAasa HAYMHACTCA C CUMBOJIa '#' cunTaeTcs KOMMCHTApUCM U HC 06pa6aTLIBaeTC$I.

B cooTBeTcTBHH C yKa3aHHBIM CIIHCKOM aTPUOYTOB BBITIOJNHSAETCS ONMPOC W CO3JaHHWE aTPUOYTOB
napameTtpa (puc.10).

~+ @ OpenSCADA QTCfg: lemo cTaHuma

®ain  Pepaktwpoeanme Bug  Nomows QTStarter
ABO000-X L&l 200 @
+]
ma Mapamemp: test
- OPC UA
- CoBCTERHHBIA NPOTOKON C M ATouByTe | A
E- Mone30BaTenbCKMA NPOTO EASNETH PREY prrBauAe
B | Chop paHHeIx - ID: test
Bl Modyne: ¢
El- Yerpoiictea ACKY s |
- Mogyne BFN CnncaHue:
(- BRouHBIR BEIMUCTHTE]]
- llnkos wcTounukoe gal.
- DCON knuent
B Diamond nnatel chops
- Cbopygoeanne ICP D
Bl BeluncanTens Ha java
E- Morudeckuil ypoBeHs Ombka: 0
El-ModBUS w Register 0: 1000
¢ BE-testRTU .
E---tgstTCF’ Register 1: 42
st Register3: (10 [3]
: ~testlog ; ;
---DF’C UA - Register 4. 39851
- SNMP knuent E Bit: On
I ] Test: 39851
/DemoStation/sub_DAQ/mod_ModBus/cntr_testTCP/prm_test/%2fval%2freg0 ~[|[f[roman| A

Puc.10. Bknazaka atpuOyToB apameTpa CTaHAApTHOIO TUIIA.
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Jlormueckuii Tun napamerpa(logic)

I'naBHas CTpaHUILa KOH(l)I/II‘ypaI_[I/II/I napamMeTpa JOTru4CCKOro Tuia npeacTaBJiCHa 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. Bkiaaka koHpUrypanyuu napaMmeTpa JOrHIecKoro TUIa.

[Tpu dopmupoBanuyu madIoOHA, ISl JIOTHYECKOTO THUIA TapaMeTpa JaHHOTO KOHTPOJIIepa, He HYKHO
YUUTHIBaTh (POpPMAT CCHUIKH I11a0JI0HA, TOCKOJIBKY OH HE MCIOJB3YEeTCsl U MOXKET ObITh omyieH. Camo xe
3HAUEHUE CCBUIKM, Tpu KOoHurypauuu 1mabmona (puc.12), 3ammceiBaetcss B (opmare:
<dt>:<numb>:<wr>.

I'ne:
dt — ModBus tun nansbix (R-peructp, C-6ur, RI-peructp Bxoxa, CI-6ut Bxozna). R u RI moryt
ObITh paciupensl cyppukcamu: i2-Intl6, i4-Int32, f-Float, b5-Bit5.
numb — HOMep peructpa wim 6ura ModBus ycTpoiicTBa (1ecITHUHBIN, BOCBMEPUYHBINA WIIN
MIECTHAAIATCPUYHBIN );
Wr — PeXHUM YTEHUS-3aMUCH (r-YTeHUEe, W-3aITUCh, T'W-YTEHHUE U 3aIUCh), IyCTOE 3HAUECHUE
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 "Koudurypanus mabiona" napamerpa JOrH4eckoro TUma.

Moaynem npenycMoTpeHa ocobast 00paboTka psia aTpuOyToB madIoHa:
« ffrq — Uactota BbMHUCICHHS MPOLUEAYPHl [MAOIOHA WJIM BpeMsl TOCIEe MOCIEAHETO
BBIUUCIICHHSI, OTPHUIIATEIILHOE B CEKYHIAX, ISt IutanupoBanust mo CRON, ToibpKo YTeHHe.
+ f start — ®nar nepBOro BBIOJIHEHUS IPOLEAYPHI 1a0I0Ha, 3ayCK, TOJIBKO YTEHHUE.
[ stop — @nar nocjaeIHero BBIIOIHEHUS MPOLEAYpPhI mabIoHa, OCTAaHOB, TOJIBKO YTEHHE.
« f err — OmmbOka nmapameTpa, MOJHBIN JOCTYN. 3HAYeHHE ITOro aTpulyTa MrabjJoHa TomnaaaeT B
aTpuOyT omuOkK napametpa "err".
+ SHIFR — 3nadenue mudpa nmapameTpa, TOJIbKO YTEHHUE.
+ NAME — 3naueHue UMEHHU ITapaMeTpa, TOJIBKO YTEHHUE.
« DESCR — 3HaueHue onucaHus apameTpa, TOJIbKO YTEHUE.
+ this — OOBEKT IaHHOTO MapaMmeTpa, MO3BOJISAET MOJYYUTh JOCTYN K aTpulOyTaM IMapamerpa,
Harpumep, JUIs JOCTYIa K apXHBaM.
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B cootBercTBUM ¢ mabMOHOM, JIeKallMM B OCHOBE MapaMmerpa, Mbl IOJlydaeM Habop aTpuOyToB

napaMerpa 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 atpubyToB apameTpa JIOTHYECKOro TUIIA.
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3.3. API noJsib30BaTe/1bCKOr0 NPOrpaMMHUPOBAHUS

B Buay noanepku MOAYJIEM MapaMeTpOB JIOTMYECKOIO THUIIA MMEET CMBICH IPENOCTaBIEHUE psizia
bynkuii monb3oBarenbckoro API s BpI30Ba 13 m1abjoHa JOTMYECKOro mapaMmerpa.

Oo6bexT "Kontposuiep" (this.nodePrev())
- string messlO(string pdu) — otnpaBka PDU <pdu> uepe3 tpancnmopT o0beKkTa KOHTpOJIEpa
nocpeactBoM ModBus mporokona. PDU pesynbTara 3ampoca MmoMmenaercss BMECTO 3ampoca B
<pdu>, a ommbOKa BO3BpAIAETCS B pe3ybTaTe QyHKIUU.
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