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ANNAPATHLIE CPEJICTBA

NPOMBIINERHBIE KOHTPONNEPDI

Fastwel 1/0: pazsutue

NMPOAYKTOBOM JIMHEUKMU

Yactb 2.

KoOMMYyHUMKALMNOHHDbIE BO3SMOXXHOCTHU

Anexcarnap JlokoTtkos

B cratbe paccmatpusaioTcs 0cobEHHOCTM PeanmM3aummn U NPUMEHEHUS KOMMYHUKALMOHHbIX
npotokonos MODBUS 1 MODBUS TCP B kontponnepax FASTWEL 1/O.

BBEAEHMUE

IIponykrosas muueiika FASTWEL 1/0 B
obUIIMATHFHBIX JTOKYMEHTaX NMeeT Ha3Ba-
HUE «pacTpene€éHHasT CUCTeMa BBOA-BbI-
BOIa», KOTOPOE €i1 ObLIO IPUCBOEHO TTOUTH
12 net Ha3aa BO MHOTOM TTOJI BITUSTHUEM PO-
cTa MOMyJISIpHOCTU cucTeM Kiacca Distri-
buted Control System (DCS, unu pacnpe-
NeNEHHBIX CUCTEM yrpaBieHus ). B cBs3u ¢
STUM Y HEKOTOPBIX CIIEIINATUCTOB B 00IaCTH
ACY TII nipu TIepBOM 3HaKOMCTBE C TIPO-
IYKTOM MOXET CJIOXUTBCS BIeYaTIeHUe,
4yTO (PyHKIIMOHAIBHOE Ha3HaueHre FAST-
WEL 1/0 orpaHnumnBaeTcst BBIIOTHEHUEM
(yHKIIMI YCTPONCTBA CBSI3U C OOBEKTOM,
00ecTeuynBaoIIero 0OMeH TaHHBIMUA MEXKITY
MPOrPaMMUPYeMbIMU KOHTPOJUIEpAMU WJTH
cucteMamu k1acca SCADA/HMI u patum-
KaMU,/MCTIOTHUTETbHBIMU MEXaHW3MAaMH 10
OITHOU 13 TIOJIEBBIX IIIMH.

Xortenoch Obl, OTHAKO, IOMIEPKHYTh, YTO
FASTWEL 1/0 saBnsteTcst ceMelicTBOM Ipo-
rpaMMUPYEMBIX KOHTPOJUIEPOB C TIepeMEeH-
HBIM COCTaBOM MOIyJiell, CIIOCOOHBIX
(byHKIIMOHMPOBATH COBEPILIEHHO ABTOHOM-
HO ¥ UMEIOIIMX KOMMYHUKAIIMOHHBIE NH-
Tepdeiichl M MHTErpaluyu ¢ BEPXHUM
ypoBHeM ACY TII, a Takke IJ1s1 CO3MaHUS
pacmpenen€HHBIX CUCTEM cOopa TaHHBIX U
ynpasneHus. [1pu aTom 1100011 U3 BCTpoeH-
HBIX KOMMYHUKAIIMOHHBIX WHTepGheicoB
KOHTPOJUIEPOB MOXET OBITh UCTIOTb30BaH
IUTS B3aMMOJIEUCTBYSI C MTHTETPUPOBAHHOM
cpenoii pazpabotku CoDeSys 2.3, Bkitodast
3arpy3Ky 1 OOHOBJIEHUE TIPUIIOKEHWH, yIa-

JIEHHYIO OTJIaAKy U MOHUTOPUHT TIepeMeH-

HBIX, a TAKXKE JIJISI 3aTPY3KH,/BBITPY3KH (paii-

JIOB ¥ OOHOBJIEHUSI CHCTEMHOTO ITPOTPaMM-

HOTO 00ecIieueHNsT KOHTPOJIIIEPOB ¥ MOJTY-

Jielt BBOJa-BBIBOJIA.

B mnacrosiiiiee BpeMsi B KOHTpPOJIIepax
FASTWEL I/0 umeetcst BcTpoeHHas IO~
NIeprKKa HECKOTBKIX TTPOMBIIIIIEHHBIX CETe-
BBIX IMpOTOKOJIOB, BKIoYass CAN/CAN-
open, PROFIBUS DP, MODBUS RTU/
ASCII, MODBUS TCP u DNP3. Boee To-
ro, KOMMYHUKAIIMOHHBIE BO3MOXHOCTHU
KaXIIOTO KOHTPOJUIEPA MOTYT OBITH PACIIIN-
PEHBI ITyTEM UCTIOH30BaHUS KOMMYHUKA-
LIMOHHBIX MOMYJIEH, TIOMKITI0YaeMbIX K MEX-
MonynbHoM mmHe FBUS koHTposepa Ha-
psimy ¢ APYTUMY MOIYJISIMU BBOZIA-BbIBOJIA,
U CUCTEMHbIX OMOIMOTEK, 100ABISIEMbIX B
mpoekThl CoDeSys 2.3.

Ilpu mpoexkTupoBaHUM CUCTEM cOopa
TAHHBIX U YIIPABJIEHUS] Pa3pabOTINKY J10-
BOJIBHO 9aCTO 3a/1aI0TCS CIIEAYIOIIUMHU BO-
MpOcaMu, CBSI3aHHBIMU C BRIOOPOM ceTe-
BOTO TPOTOKOJIA U TIOCTPOEHUWEM TIPO-
MBIIJIEHHON CEeTH.

1. Kakum oOpa3om mnepenaTh 3HAYEHUS
TIepeMEeHHBIX MTPUKIIAIHBIX AITTOPUTMOB
MeXIy pa3HBIMU y3IaMU CETH?

2. Kak peanm3oBaTh JIOTUKY KOMaHI aHa-
JIOTOBOTO M INCKPETHOTO YIIPABICHMUS,
BBITIOJTHSIEMBIX Ha Pa3HBIX y3JIaX CETU?

3. Bo3amoxxHO 11 TiepenaTh JaHHbIE MEXITY
TIPUJIOKEHUSIMU Ha Pa3HBIX y3JIaX CeTU
B 00BEME, TOCTATOUHOM [IJIST PEIIeHUST
TOCTaBJIEHHOW 3aJauul, W TPU OTOM

1 O6paTI/IT€ BHUMAHHME, YTO Ha3BaHUE IIPOTOKOJIOB IaHHOTO CEeMeNCTBA B CHCI_[I/I(bI/IKaIII/IHX TIUIIETCA

nponucHbiMu OykBamu: MODBUS. Becbma pacrpoctpaHEHHOE O HEIaBHErO BpeMEHU HaIlmcaHue

Modbus hopmanbHO UCTIONB3YeTCsI TOTBKO B JIOTOTUTIE M Ha3BaHMK opranuzaimu Modbus Organization.

YIOBJIETBOPUTH TPeOOBAaHUS K 4acTOTE

OOHOBJICHUS TAHHBIX?

4. Kak MoBnusoT Ha paboTy CETH KPaTKo-
BpPEMEHHbIE WJTU TTOCTOSIHHBIE OTKA3bI €&
OT/IEJIbHBIX Y3JI0B?

B nmaHHOVi cTaThe /Ie1aeTCsl MOTMbITKA 00-
JIETYUTD MMOUCK OTBETOB HA 3TU BOTIPOCHI
TPUMEHUTENILHO K TIPOMBIIIIEHHOMY TIPO-
Tokony MODBUS ¢ yuéroM ocobeHHO-
CTeil ero peajusaluu B KOHTpOJLIepax
FASTWEL 1/0.

MODBUS
O6wue cBegeHus

I[Mporokonr MODBUS!, cnienuduxauus
KOTOpPOTO BIIEpBbIe ObUIa OMyOIMKOBaHA
dupmoit Modicon B 1979 ., mo cux mop
CcUMTaeTCsl OMHUM W3 Haubojee pacrpo-
CTpaHEHHBIX CeTeBbIX pemeHnit mist ACY
TTII1. OcHOBHOI TPUUMHOM 3TOTO (heHOME-
Ha, CKOpee BCETO, SBIISIETCS] MOCTYITHOCTD
MODBUS g1t mmmpoKoro Kpyra mpou3Bo-
JIUTEJICH U TIOIb30BaTeJICH, C KOTOPOW BPSIIT
JIM MOXKET CONepHUYIATh KaKOW-TH00 13 Co-
BPEMEHHBIX TIPOMBITIUIEHHBIX CETEBBIX TTPO-
ToKoJ0B. JlocTyriHocth MODBUS ckians-
BaeTCsI IMIABHBIM 00pa30M U3 HU3KOI CTOM-
MOCTH pEIIeHMsI, a TaKKe TPOCTOTHI ST
OCBOEHUSI M peaTn3aliviy, 1axke eCJIU TOBO-
putb 0 MODBUS TCP — ero 6o:ee coBpe-
MeHHOM BorutomeHun mis ceteir TCP/IP.

B camom nene, st mosmydeHust cienudu-
Kaluii IpoTokoJioB cemeiictBa MODBUS
He TpeOyeTcst BCTYaTh B KaKne-JImb0 opra-
HM3ALIUU, TUIATUTH B3HOCHI 1 OTYMCIIEHUS, a
JIOCTaTOYHO 3aiiTM Ha BeO-cepBep http://
www.modbus.org, COTrIacuThCs C MPemIo-
SKeHHBIMY YCTIOBUSIMU TIPEIOCTABIEHUST NH-
dopmanuu 1 3arpy3uTh TOKYMEHTEL.
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ATINAPATHBIE CPEJJ,CTBA/I'IPOMbILIJJ'IEHHbIE KOHTPONJIEPHI

FIT PLC Configuration
El--Fastwel I/0 System Configuration
E}--CPM703 MODBUS TCP Programmable Controller[SLOT)

AT $@B0(2/0): BYIE:
Diagnoatics [FIX]
L--1/0 Modules [SLOT]
E““M{Jﬂb\l&EPfFIX]

AT 3IBO(1/0): BYIE; (* Switches *) [CHRNNEL (I)]
(* UserLED *) [CHRNNEL (Q)]

J[=1 S

[lea anemeHTa TMna Input RegfsteF\
€O CMeXHbIMW appecamn 4097 1 4098
LNA Nepefadut KNWeHTy no ceTh
3HaveHua Tuna DWORD wnn REAL
e \

e —

-+Input Register [VAR]

E--Input Register[VEAR]

L. AT $QB7(2/7): WORD; (*
EL= —

6 Holding Register [VAR]

i--- AT 3IB37(1/37): WORD; (* *) [CHANNEL (I
S—

-~ AT $BS(2/5): WORD; (* *) [CHANNEL (9)]

*) [CHANNEL (Q)

InemeHT TMNa Holding Register
NN Nepeadu KOHTPONNEepy 3Ha4eHNs
A Tvna WORD ot knuenTa MODBUS)

AnemeHT TUNa Bitwise Input Register

~-Bitwise Input Register [VAR]
- AT 3QB9{2/9): WORD: (*

Bitwise Holding Register[VAR]
= AT $IB39(1/39): WORD; (*

3IX19.10(1/314) :
3IX19.11(1/315) :
3IX19.12(1/316) :
$IX19.13(1/317) :
3IX19.14{1/318) :

BOOL: (* Bit
BOOL; (* Bit
BOOL: (* Bit
BOOL; (* Bit
BOOL: (* Bit

*) [CHANNEL (9)]

*) [CHANNEL (I)]
3IX19.8(1/312): BOOL; (* Bit 0 *)
3IX19.9(1/313): BOOL; (* Bit 1 *)

ONS Nepefadyn KOHTPONNepomM KNueHTy
3HaveHns Tuna WORD wnu no
16 GuToBbIX nonen Discrete Inputs

3InemeHT TUNa Bitwise Holding
Register pna nepenaiun KOHTponnepy
OT KNUeHTa 3Ha4eHua Tuna WORD
1nu ao 16 6utossix nanei Coils

1 ERR

&

Puc. 1. PeructpoBas mogenb 0To6paxkeHMs nepeMeHHbIX Ha perucTpbl u 6utoebie nons MODBUS

MODBUS 6a3upyetcst Ha OOBIYHBIX MH-
tepdeiicax RS-232C/RS-485,a MODBUS
TCP GyHKUMOHUPYET MMOBEPX CTaHIAPT-
Horo ceTeBoro TpaHcnopta TCP/IP, mos-
TOMY TIPOM3BOIUTENISIM O0OPYIOBaHUS U
nporpammHoro ooecrieueHus mist ACY TT1
HE HYXXHO MPUOOpEeTaTh CTeIaIn3npo-
BaHHbBIE MUKPOCXEMBI U JOPOTOCTOSIIIINE
peanm3anuu cTeka MPOTOKOJIOB. B aroit
cBa3u Ha peiHke ACY TII mpucyrcTByer
OTPOMHOE KOJIMIECTBO KOHTPOJUIEPOB, Ce-
TEBBIX IITIO30B, TATINKOB ¥ TIPOTPAMMHO-
ro obecrieueHus!, TONAEePKUBAIOIINX TOT
WJIM MTHO# BapuaHT Ipotokoa MODBUS.

Haxomnen, B ocHoBe mipoTokosioB MOD-
BUS nexur mpocToil I TMOHUMAaHMS
TIPUHIIUTT PaOOTHI: MAaCTep CETU, Aajiee Ha-
3BIBAEMBIIl KIIMEHTOM, CUUTBHIBACT U 3aITH-
CBhIBaeT MaHHBIE TIOMUMHEHHBIX y3JI0B (1a-
Jiee — CepBEPOB), MPEICTaBIEHHbIE TaK Ha-
3BIBAEMBIMU peTriCTpaMu TTIa /nput Register
u Holding Register pazmepoM 2 GaiiTa Kaxk-
Oblif 1/WIM  OWUTOBBIMU TIONSIMU  THUIIA
Discrete Inputn Coil. Bcetu MODBUS RTU
i ASCII MoxeT ObITh OMH KITMEHT U 10
246 cepsepos, a B ceru MODBUS TCP
MaKCUMaJTbHOE KOJUYECTBO KIMEHTOB U
CEepPBEPOB IO CYIIECTBY OTPAHUIEHO TOJIBKO
BO3MOXHOCTSIMU peau3aliiu, TOCTaBIsie-
MOIi KOHKPETHBIM Tipon3BonuTenieM. C Tou-
KU 3peHUST TTPUIOKEHUST, BBITIOTHSTIOIIETOCST
Ha y3ie-kimeHTe MODBUS, cetb BeITISIIUT
Kak 00J1acTh MaMSITH, TOCTYTI K sSTIeiKaM KO-
TOPO OCYIIIECTBIISIETCS TI0 JIOTUUECKUM afl-
pecam, COCTOSIIIIUM M3 CETEBOTO aipeca y3-
Jla-cepBepa, HoMepa perrucTpa Wiv OUTOBO-
TO TIOJIST ¥ KOJTMYECTBA PETUCTPOB WITH OUTO-
BBIX TIOJIEH, K KOTOPBIM HYXHO TIOTyIHUTh
JIOCTYTI B TEKYIIIEM 3arpoce. Y3Ibl-CepBephI
YUTAIOT U OOHOBJISIIOT CBOU YYaCTKU ITOM
CEeTEeBOI MaMSITH, ¥ TEM CaMbIM 00eCIIeun-
BaeTcss 0OMEH TaHHBIMU MEXIY TTPUIIOXKe-
HUSIMU Ha Pa3HBIX y371aX CeTH.

Pasymeercs, 3a mpoOCTOTON M IOCTYTI-
HOCTBIO IPOTOKOJIOB cemeiictea MODBUS
CKpBITa Macca 0OCOOEHHOCTEH 1 orpaHmude-
HUIA, KOTOpbIe HEOOXOIUMO YUUTHIBATH TPU
TTOCTPOSHUHY TOM WJIM MHOM CUCTEMBI, TIPU-
4€M OCOOEHHOCTH M OTPAHUYEHUS TIPUCY-
11 KaK CaMOMY TIPOTOKOITY, TaK ¥ €TO KOH-
KPETHBIM peain3alivsiM B 000pyIOBaHUN 1
MPOTPAMMHOM O0€CTIeUeHUY Pa3HbIX TTPO-
WU3BOIUTETIEN.

Oco6eHHOCTU peanu3auumn
MODBUS e koHTpOnnepax
FASTWELI/O

B kontpomiepax CPM702 u CPM703
repBoro mokojieHus JuHeliku FASTWEL
I/O B KauecTBe OCHOBHBIX CEPBHCOB BHETII-
Heli cetn peanmzoBaHbl cepeep MODBUS
RTU/ASCII u cepeep MODBUS TCP co-
OTBETCTBeHHO. Ha ceromusmmHmil neHs oc-
HOBHBIM OTJIMYMEM CETEBBIX CPEICTB KOHT-
posutepoB CPM 70X 110 CpaBHEHUIO C BEpCH-
eit 2008 I. ABIsIETCS BO3MOXKHOCTD Peain3a-
M 10 4eThipéx cepsepoB MODBUS B
npuinoxeHnn CoDeSys 2.3 st mro60ro u3
KOHTPOJIJIEPOB CPENCTBAMU OMOIMOTEKN
FastwelModbusServer.lib. /151 aTOr0 MOTYT
HCTIONTb30BATHCSI KOMMYHUKAIIMOHHBIE TIOP-
THI Ha 6a3e Momayseit NIM741/NIM742 wiu
CEPBUCHBII TIOPT, PACIIONIOXKEHHBI TON
TUIACTUKOBOM KPBILIKOM HAa IEPEIHEN MTaHe-
JI1 KOHTPOJIIepa.

Kontpomnepsl cemeiictBa CPM71x un
MonynabHble KoMmmbioTepsl MK905-01\
CDS u MK905-03\CDS c yctaHOBIeHHOI
CUCTEMOM  HCIIOJIHEHUS  TPUJIOXEHUN
CoDeSys 2.3 uMerT 3HauUUTEeIbHO OoJjiee
pasBuTthie ceteBble cepBruckl MODBUS u
MODBUS TCP 1o cpaBHEHUIO ¢ MJIa I~
mu monensimu CPM70x.

OcHoOBHOI WHTepdelic BHEIIHEH CeTH
koHTpojutepa CPM712 MoXeT ObITh CKOH-
urypupoaH 1151 pabOTHI TMOO B KAYECTBE

cepBepa MODBUS RTU wmu ASCII, mu60o
B KauecTBe KeHTa (Mactepa). CeTeBoit MH-
tepdetic Ethernet konTpoyiepa CPM713
MOXXeT TIPUMEHSITBCSI B Ka9eCTBE cepBepa 1
xmenTa MODBUS TCP omHoBpeMeHHO,
YTO ITO3BOJISIET CO3aBaTh PaCTIpEIeIEHHbIS
CUCTeMBI cOOpa IaHHBIX U YTIpaBlIeHus 0e3
IJIABHOTO BBIYMCIIUTENILHOTO YCTPOICTBA,
POJTb KOTOPOTO OOBIYHO UTPAET HoJiee MOIIT-
Hblit [TJIK w1 mpoMblIIeHHbIN KOMITBIO-
Tep. boree Toro, omHOBpeMEHHO ¢ KITUEH-
ToM 1 cepeepomM MODBUS TCP Ha KoHT-
pomnepe CPM713 MoxeT (hyHKIIMOHUPO-
BaTh OJVH WJIN HECKOJIBHKO TOTH30BaTE b~
CKMX CEeTEeBBIX MPOTOKOIOB mmoBepx TCP
n/wmm UDP, peanusyeMbIX B IpUIOKEHUN
CoDeSys 2.3 cpenctBamMu CHUCTEMHOI
oubmoteku FastwelSysLibSockets.lib. K mre-
PEYUCIIEHHBIM CETeBBIM BO3MOXKHOCTSIM
CPM71x MOXHO 100aBUTh IO YETHIPEX 10~
MOJHUTENBHBIX cepBepoB MODBUS cpen-
CTBaMU YK€ YIOMSIHYTOI OUOIMOTEKU
FastwelModbusServer.lib uepe3 rmocienoBa-
TeJIbHBIC TIOPTHI Ha 6a3e NIM741/NIM742
VI Yyepe3 CEPBUCHBIM TOPT.

Cepsep MODBUS 1 MODBUS TCP
koHTposiepoB CPM712 u CPM713 umeer
TaK Ha3bIBAEMYIO IJIOCKYIO MOJIEb 0TOOpa-
>KEHUSI TIePEMEHHBIX TIPUIOXEHUS Ha pe-
rucTphl ¥ outoBbie moist MODBUS, koto-
past, TTo MHEHUIO OOJTBIIMHCTBA ITOJIb30Ba-
TeJsieit, 3HAYUTETbHO OoJiee eCTeCTBEHHA U
yI0OHA, YeM PETUCTPOBASI MOJIEITh, UCTIONb-
3yemass B KoHTpojuiepax CPM702 wu
CPM703. OgHako aj1s1 00JeTIeHUST MOZIEp-
HM3ALMY paHee BHEAPEHHDIX CUCTEM KOHT-
posteper CPM712/CPM713 Takxke mom-
NIEPXKUBAIOT PETUCTPOBYIO MOJIEITh, UTO TT03-
BoJIsieT 0e3 M3MEHEeHUI B KOHDUTYparmm
CETHU UCTIOJTb30BaTh MMPOEKTHI, paHee pa3pa-
oorannbeie migs CPM702 u CPM703, B
koHTposiepax CPM712 u CPM713.

PeructpoBast Mozens 0TOOpakeHUsI T1e-
pPEMEHHBIX MPEATOoJaraeT, YTo MoJIb30Ba-
teb B okHe pecypca PLC Configuration
npoekta CoDeSys 2.3 no6aBisieT B KOH-
durypaumio ceppepa MODBUS MHOXe-
CTBO 3JIEMEHTOB TuMa Input Register, Hold-
ing Register, Bitwise Input Register n Bitwise
Holding Register, XaXnplii M3 KOTOPBIX
OIMCHIBAET ABa OaliTa B 00JIACTH BXOIHBIX
U BBIXOIHBIX TaHHBIX TIPUJIOKEHMS, KaK
MoKa3aHo Ha puc. 1.

DnemenHTsl Input Register n Holding Regis-
fer OTIMCBIBAIOT COOTBETCTBYIOIINE PETUCT-
pBI cepBepa, MPUIEM BXOIHBIMU U BBIXO[I-
HBIMU OHU SIBJISIIOTCSI TI0 OTHOIIEHWIO K
kiameHty (Mactepy) MODBUS. UYtenue
NMAHHBIX, OTOOPAKEHHBIX B MPUIIOKEHUN
KOHTpOJUIEpa Ha 2JIeMeHTHI Input Register,
ocymecTBisieTcs:  kinmeHtom MODBUS
pu oMoty pyHKimu 04, a 111 1oCTya K
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4 PLC_PRG (PRG-ST) (-1/-1/-1/42)
0001 |PROGREM PLC_ERG

0003 |VAR
bStartCommand :

BOOL;

0009 |VAR_TEMP
bTempStart :
0011 [END VER

BOOL;

=] 3

0001 |bTempStart := wHetCommand.O;

0003 [TF NOT bStartCommand AND bTempStart TEEN
0004|(* no nepemieny fponry ceTench EOMaHIH, yEEMAIMBacM *)
000S|(* cueruur xoManm, koTOpHi NepedacTCRE B CETh *)
dwCommandCounter := dwCommandCounter + 1;

0007 [END_TF

0009 |[bStartCommand := bTempStart:

O--Fastwel I/0 System Configuration iI
Er--CPM703 MODBUS ICP Programmable Comtroller[SLOT]

Lo AT RIBO(1/0): BYTE; (* Switches *) [CHANNEL

AT £QBO0(2/0): BYTE; (* UserLED *) [CHANNEL

‘Diagnostics [FIK]

1/0 Modules[SLOT]

Bl ModbusTCE [FIX)

E}--Input Register [VAR]

i LAT sgBs(2/5): WORD:

T Register [VAR]
LA AT $QB7(2/7): WORD:

{Bitwise Holding Register [VER]

AT £IB37(1/37): WORD;)(* *) [CHAN

[~ AT %1X18.8(1/296): BOOL; (* Bi

% R T
>

#) [CHANNEI

*) [CHANNE]

BT $T¥1R 84172471 RNAOT.-

Al

FEi; PLC Configuration

Puc. 2. Npumep oTo6paxkeHns nepemMeHHbIX Ha peructpbl MODBUS ans peructpoBoi Mmoaenu

JMAHHBIM, OTOOPAXKEHHBIM HA JJIEMEHTHI
Holding Register, MOTYT WCITOJIb30BaThCS
dyskiuu 03 u 06 (ureHue), 16 (3amuch),
22 (3ammch ¢ Mackoi) u 23 (YTeHHUE U 3a-
nuck). B kayecTBe HavambHOTO afpeca pe-
THICTPa B CETEBOM 3aIIPOCe TOJKEH UCTIONb-
30BaThCS Afpec, Ha eNMHUITY MEHbBIITUT 3a-
JTAHHOTO B CBOYICTBax peTucTpa B pecypce
PLC Configuration. 1)1 mprio>keHUST KOHT-
poJutepa JaHHbIe, 0TOOpaXaeMble Ha afape-
ca anemeHTOB Input Register i Holding Re-
gister B 00Opase Tipo1iecca, sIBISTIOTCS BBIXOJI-
HBIMU U BXOIHBIMYM COOTBETCTBEHHO.

DJIeMeHTHI ¢ TIpedUKcoM Bitwise Tipe-
CTaBJISIIOT TaK HA3bIBaeMble IEJTUMBbIE BXOJI-
Hble U BBIXOIHBIE perucTphl. [lom memu-
MOCTbBIO TIOHMMAETCST BO3MOXKHOCTD CeTe-
BOTO JOCTYTIA K OTAETHbHBIM OUTOBBIM TIO-
JISIM BHYTPU CJIOBA TAHHBIX IEIMMOTO PETy-
crpa. JIocTyr K JaHHBIM, OTOOpaKEHHBIM
Ha JIeTMMbIe PETUCTPHI, CO CTOPOHBI KITU-
eHToB MODBUS MOXeT 0CyIIeCTBISThCS
KaK C TIOMOIIIbIO PErMCTPOBBIX (DYHKIIHI
yrenust win 3anucu (03, 04, 06, 16, 22, 23),
TaK ¥ TOCPEICTBOM OIepaluii JocTymna K
outoBbIM mosisiM (01, 02, 05, 15). I mo-
CTyIa K JII00oMy 13 16 OMTOBBIX ITOJIEH e~
JIIMOTO PETUCTPA HOJKEH MCTIONb30BaThCS
azpec, BBIYMCICHHBIN 110 (hopmyIie:

Aodpec bumosoeo noas = (Adpec pecucm-
pa — 1)x16 + Homep 6umosoeo noas é cao-
6e (Havunas c 1)

KonTpomreper CPM702 u CPM703 mo-
TyT COnepKaTh B KOH(MUTYPALIUN TTPIITOKE-
HUS 10 512 perncTpoB pa3HBIX TUTIOB U TIO-
NIEPXKUBAIOT TPYIIITOBBIE OTEPAIIN YTEHUST
(03, 04) mo 125 perucrpos u 3amucu (16) mo
123 peructpoB 3a OAWH 3aIpoc, a TaKKe
gyrenust 10 2000 OUTOBBIX TONEl THUIIA
Discrete Input wiu Coil v 3ariucu o 1968 6u-
ToBbIX TTosieit Thma Coil. KpoMe Toro, mom-
nepXuBaeTcst BecbMa 3(h(HEKTUBHAS C TOU-
KU 3peHVS] YTYTN3AIMY CETH OTIepalIns uTe-
HUS U 3aTCH 23, BBITIONHSEMast 32 OfINH
CEeTEeBOI 3aIIpOC U TTO3BOJISIIONIAS 3aIUCATh
1o 121 m mpouyuTath 10 125 perucTpos.

st oToOpaxkeHus1 HEKOTOPOit mepeMeH-
HOl TIPWJIOXKEHUST Ha PETUCTPHI W/ Win Ou-

ToBBIe OIS cepBepa MODBUS nonp3oBa-
TeJIb IOJKEH CHAOANTD JeKJIapaluio repe-

MEHHO B KOJle TIPUIOXKEHUSI TUPEKTUBOM
CCBUIKM Ha ampec B oopase nporecca AT %,
rocjie  KOTOpOii ciemyeT crenndukaTtop
obactu obpasa mpouecca: I (mst Holding-

peructpoB) wiu Q (st Input-perucTpoB),

3aTEM CHeHI/I(I)I/IKaTOp mrara CMCIICHMS:

B (6aiit), W (cn1oBo), D (1BOiiHOE CIIOBO)

niu X (OUT), M, HAKOHELI, CMEIIeHNE y9acT-
Ka o0Opasa rmpoiiecca, 3aHUMAaeMOTO Peru-
cTpamu/6uToBbIMU TTONISIMU. [TprmMep oTto-
OpazkeHusT BXOIHO ITepeMeHHO MTPUIOXKe-
Hust Tima WORD 1 BBIXOTHOI ITepeMeHHO

turmra DWORD npencrabieH Ha puc. 2. O6-
patute BHUMaHue, uro MODBUS-anpeca
NIBYX 3JIEMEHTOB TUMA [nput Register B KOH-

urypaimu mpuIoXKeHus1, Ha KOTOPBIE OTO-
OpaxkeHa TiepeMeHHasT ITTMHOM Oostee 2 GaifT,

JIOJKHBI OBITh CMEXHBIMU, TO ecTb MOD-
BUS-anpec peructpa mist anpeca %QB5 B
o0pa3se mpoiiecca T0JDKEeH ObITh Ha eIUHULLY

MEHbILIE afpeca peructpa st agpeca %QB7

B 00pa3e mporiecca.

Ilpu oToOpakeHNM TIepeMEHHBIX THUTIA

MaccuB (ARRAY), ctpoka (STRING) u cTpyK-

Typa (STRUCT) n hopMUpOBaHNM 3aITPOCOB

KIIMEHTOB HA YTCHUE U 3aIlliMChb 3TUX IIEPEC-
MEHHBIX HEOOXOIUMO CJIEIUTD 3a TEM, YTO-

OBl pa3Mep MepeMeHHO, 0ToOpakaeMoi Ha

HECKOJIBKO BXOJIHBIX (/nput) perucTpoB co
CMEXHBIMU  ajIpecamMu,
250 Gair, a 1151 BIXOMHBIX ( Holding) pernct-

HC IIPEBbILIATT

poB — 246 Gaiit. DTO CBS3aHO C TEM, YTO
TPYIIIIOBOIA 3AMTPOC YTEHUSI PETUCTPOB MOXKET
comepkath He 6osee 125 2-6aiiTOBBIX CIIOB
JAHHBIX, a TPYIIOBOIA 3aITpOC 3aIiCh — He
6onee 123 2-6aiiToBeIX ciioB. Kpome Toro,
YTEHUE U 3aMKCh TMEPEMEHHBIX Pa3MepoM
CBBIIIIE IBYX OANTOB HOJDKHBI BBITTOTHSITHCS
OITHUM CETEBBIM 3aIPOCOM IT0 HAMEHbIIIe-
my MODBUS-anpecy, Ha KOTOpbIii 0TOOpa-
>keHa riepeMeHHast. [1pu HapyeHnn 11060-
TO U3 yKa3aHHBIX TIPABWI TPAKTUIECKU He-
M30€KHO HapyIIIeHVe 1IeJIOCTHOCTH JaHHbIX,
TIepeaBaeMbIX CEPBEPY MU TTOTyIaeMbIX OT
cepBepa, TO eCTh KIIMEHT WM CePBEp B Ka-
KOI-TO MOMEHT BPEMEHU MOXET TOTyIUTh
4acTh 3HAUEHUST TIEPEMEHHOM, chOpMUpO-
BaHHYIO B OIMH MOMEHT BPEMEHH, a IPYTYIO
4acTb — B APYTOU, YTO TIPUBENET K HEeTpa-
BWIbHOM paboTe WIKM AaXe K aBapuiitHOMY
3aBEPIICHUIO TIPVIIOKEHUS.

[MpakTuka mpuMeHeHUsT KOHTPOJUIEPOB
CPM702 u CPM703 nokasana, 4TO MOJIb-
30BaTeJIsSIM He Beera ynooHo (popMUpoBaTh
CIIICKU PETUCTPOB, 3aaBaTh UX afpeca 1
CJIeUTh 32 TeM, YTOObl OHU OCTaBaJUCh
YHUKATbHBIMU U OTIMIHBIMU IPYT OT APY-
ra Ha 1, maxxe HeCMOTpS Ha HAIMYUE CTIe-
LIMATTBHBIX JIEMEHTOB TOJIb30BATETHCKOTO
untepdetica (Ilanens coiictB Fastwel) B
nakere aganTtanuu CoDeSys 2.3, mo3so-
JISTIONIMX aBTOMAaTUYEeCKN Ha3HAYaTh CMEX-
HbIe anpeca peructpam. Kpome Toro, pas-
pabotuuku mpunoxenuit CoDeSys mo-
BOJIBHO 9aCTO AEKJIAPUPYIOT ITEpeMEHHbIE
HerocpenctseHHo B pecypce PLC Confi-
guration B Brjie CUMBOJIMUYECKIX CCHUTOK Ha
anpeca obpasa mpoiiecca. O4eBUIHO, YTO
TP NCTIOJIb30BAHUY PETUCTPOBOI MOJETTN
HeToCpeNCcTBeHHO B okHe pecypca PLC
Configuration BO3MOXHO OOBSIBUTH Tiepe-
MEHHYIO JUIMHOM He OoJee 2 OaiiT.

B wrore mis xkontposepoB CPM712,
CPM713 u MK905-01,03\CDS B xauectse
OCHOBHOI1 ObUIa BBIOpaHa TIOCKAsT MOJIENTb
OTOOpaKeHUST TIEPEMEHHBIX Ha PETUCTPHI
MODBUS. B miockoii mMomenu cepBep
MODBUS cBs3an ¢ npuioxenneMm CoDe-

fT PLC Configuration M=l 3
El--Fastwel I1/0 System Configuration -
B Base parameters  Modbus Access Propeties |
Modbus-appeca Holding-pernctpos Data Object | Input Address | Holdi jster [ Num of Regs [ Coil | Num of Bits )
1 GUTOBbIX NONeR Tuna Coil aneMeHTo s 2 5 o
TOELLCNO/NE TP {" ONeMEHTOB DWORDInput  %I82587 2 2 7 o2
CeKUWw Inputs REAL Input. %IB2581 4 2 a9 32
Ll ﬁ / LREAL Input “IB2595 6 4 81 64
=] Multiprotocol Port[FIX] \2Bytesinput  %IB2503 10 i 145 16 "
El--Modbus TCE Slave [FIX]

il

-~ AT ¥IB2577(1/2577): DWORD;
- AT 3IB2581(1/2581): DWORD:
{Inputs [FIX]

(¢ Tr
(* Er:

- WOR®S Input [VAR]
B1--DRORD Input [VAR]
Bl--REAL Input [VER]
E--LREAL Input[VAR]
[H-2-Bytes Input[VAR
tputs [FIX]
#]--2-Bytes Output [VAR]
H--WORD Qutput [VAR]
- DWORD Cutput [VAR]
¥]--REAL Output [VAR]

\_ [--IREAL Output[VEAR] J/

AnemenTsl Tina WORD Input, DWORD Input,
REAL Input, LREAL Input v 2-Bytes Input

ANA Nepefjiadyi KOHTPONNepy 3HaYeHNi COOTBETCTBYHLMX
/\ TWNOB 0T KNeHTa MODBUS

InemeHTsl TUNa 2-Bytes Output, WORD Output,
DWORD Output, REAL Output w LREAL Output
JINA Nepefia4n KOHTPONNEpom B afpec knmenta MODBUS
3HAYeHWIA COOTBETCTBYIOLLMX TUMNOB

e

Puc. 3. Mnockas moaenb oTo6pakeHMa nepeMeHHbIX Ha perucTpbl u 6utosbie nona MODBUS
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0001 |FROGRAM PLC_PRG

0003 [VAR
0004 | bStartCommand : BOOL;
0005 |END_VAR

0007 [VAR TEMP
0008 | bTempStart : BOOL:
0003 [END_VAR

ol

J PLC_PRG (PRG-5T) (-1/-1/-1/42) !IEB{

0001 [oTempStart :={yNetCommand.0;

0003 [IF NOT bStartCommand AND bTempStart THEN

0004 |(* o nepenmemy dponTy ceTeBcH KOMANMH, yBemTiMBaeM ¥)
0005 | (* i T *)

0006 | (GwCommandCounter := dwCommandCounter + 17

0007 [END_TF

0003 [pStartCommand := bTEmpSTArt:

Al |

3 T | [

E-—CEM713 MODBUS TCP Programmable Controller[SLOT] 4
AT $1BO0(1/0): BYTE; (* Switches *) [CHANNEL (I)]
- KT $QBO(2/0): BYTE; (* UserLED %) [CHANNEL (Q)]
- Application Diagnostics[FIX]
H--1/0 Modules [FIK]
J--Ethernet Multiprotocol Port[FIX]
El-Modbus TCE Slave [FIX]
- KT 31B2577(1/2577) : DWORD; (* TransactionsCot
- AT $IB2581(1/2581): DWORD; (* ErrorsCount *)
B Inputs [FIX]
. WORD_Imput [VAR]

. [uietCommand] Fu $1B2585(1/2585) : WORDE

- DWORDTHPUCTVERT

4 REAL Input[VAR]
EOutputa [FIX]
2-Bytes Qutput [VAR]
RD Output [VAR]
\-.dwCommandCounter AT $QB2563(2/2563

REAL Cutput [VAR]

Puc. 4. Npumep oToGpaxkeHns nepemeHHbIX Ha peructpbl MODBUS ans nnockoit mogenu

Sys 2.3 yepe3 aBe 00JaCTH TAMSITH B 0Opase
Tpoliecca, BXOMHYIO U BBIXOIHYIO, pa3Me-
poM 8 KOAT Kaxkmast.

st oToOpaskeHus1 mepeMeHHbIX TTPUJI0-
sxervst Ha Holding-pernctpbl 1 GUTOBBIE TTIO-
151 Trma Coil CITyKUT BXOIHAST 00J1aCTh ITaMsI-
TH 00pa3a mpoliecca, orpenessieMas CeKIm-
eit Inputs B KOH(bUTYpaIy cepBepa B pecyp-
ce PLC Configuration, a mis oToOpaxkeHust
TepeMEHHBIX Ha /nput-perucTpbl U OUTOBBIE
riosist Tumia Discrete Input NICTIONB3yeTCsT BbI-
XOIHast 00JIaCTh MaMsIT 0Opasa mpoiiecca B
cexumu Ouiputs, KaK TTokazaHo Ha puc. 3. To
€CTb CeKIUs [nputs OoTpenensieT BXOTHbIE
MaHHBIE TSI TIPWJIOXKEHUS] CO CTOPOHBI
cepepa MODBUS, a cexumst Quiputs — BbI-
XOIMHBbIE MAaHHBIE TIPWIOXKEHUSI B CTOPOHY

Indare

SATADOM-MV

yaanéHHbIX KmeHToB MODBUS.

Pabora ¢ cexumsimu Inputs u Outputs oc-
HOBaHa Ha OOIIEeM MPUHITUIIE, KOTOPHIi
Oyner najiiee O0ObSICHEH HA MPUMEPE CEK-
uvu Inputs, TOCKOIbKY OTJIMYNE CeKIINU
Outputs OT Inputs COCTOUT B TOM, YTO OHA
CITY>KUT IUTSI TIepeAay TaHHBIX TTPUITOXKe-
HUST KOHTpoiepa kineHTam MODBUS, u
NeKJIapallii aipecoB B oOpase Ipoiiecca,
OTHOCSIIIINECS K 00aBIsIeMbIM B He€ dJ1e-
MeHTaM, umeror crierupukarop %Q B oT-
Jimaue ot crienudukaropa %I, ucnosb3ye-
MOTO B 2JIEMEHTaX CeKIuu lnputs.

J1J1s1 TOTO YTOOBI TPUIIOKEHUE KOHTPOJT-
Jiepa MOTJIO TIOJTy9aTh NaHHbIE TI0 CETH OT
xmeHToB MODBUS, B cekuuto Inputs
TTOTKHBI OBITH 100aBIeHBI A1eMeHTel WORD

N )~

Input, DWORD Input, REAL Input v
LREAL Input, KaXnplii 13 KOTOPBIX COAEP-
SKUT BXOTHO KaHAJI COOTBETCTBYIOIIETO TH-
na MOK 61131-3: WORD, DWORD, REAL u
LREAL. BxonHble niepeMeHHbIe TTPUIOXKe-
HUSI 3aT€M MOTYT OBbITh OTOOpaXKeHbI Ha aji-
peca BXOITHBIX KaHAJIOB T00ABIEHHBIX dJIe-
MEHTOB TaKUM e 00pa30oM, KaK 9TO JieJlaeT-
Cs1 TIPU UCTIONBb30BAHUY PETUCTPOBOI MOJIe-
. Kpome Toro, MoxKHO OOBSIBUTH BXOTHEIE
nepemeHHble Tia WORD, DWORD, REAL
wm LREAL HemocpencTBEHHO B pecypce
PLC Configuration, 1Bask bl IIETKHYB JIEBOIT
KHOITKOJi MBIILIH clieBa OT qupekTuBbl AT %
KaHAJIOB, U BBECTU MMEHa TIePeMEeHHBIX, KaK
1oKa3aHo Ha puc. 4. B takom ciydae npu
BCTaBKe/yTaleHUM SJIEMEHTOB CEKIUU
Inputs He TTOTpeOyeTCs CIeNUTD 33 CIBUTOM
aipecoB U KOPPEKTUPOBATh NX 3HAUCHUS B
JeKJTapaysix epeMeHHBIX B KOJIe TIPUIIO-
SKeHMsT, HO MOKET ITOTPeOOoBaThCS CKOPPEK-
TUPOBATh apeca PeTUCTPOB B KOHPUTYpa-
1w xmeHToB MODBUS.

Jnst ynoO6¢cTBa 0TOOpakeHUsT BXOTHbBIX Oy~
JIEBBIX TIEPEMEHHBIX TIPYJIOKEHUS U Tiepe-
MeHHbIX ThuNa BYTE cyXXuT 5JIeMEHT TUMa
2-Bytes Input, KOTODBIif COTEPKUT IBa BXOM-
HBIX KaHaja tuna BYTFE, Kaxablii U3 KOTO-
PBIX IETUTCST HAa BOCEMb OUTOBBIX TTOJIEH TH-
ma BOOL. Pa3mep 2 6aiita, ycTaHOBJIEHHBII
JUTSI TAHHOTO 3JIEMEHTA, TI03BOJISIET aBTOMA-

innodisk

e

u‘ﬁIFéhEFE)KEHME

KomMmnakTHble TBepaoTesnbHble
Hakonutenu ¢ uitepdgencom SATA i,
XapakTepu3symoLwjmecs 6onee BbICOKOM
CKOpPOCTbIO Nepeaayy AaHHbIX
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TUYECKU BEIPOBHSITH Ha OJTHO CJIOBO BCeE Tie-
peMeHHBIe, oToOpakaeMble Ha PErrCTPhI
MODBUS, nnsa obecrieueHUsST Hepa3pbiB-
HOCTH (1IeJIOCTHOCTH) 3HAYCHUIT TTepeMeH-
HBIX JUIMHOI 60Jiee aByX OaiiToB. CiemyeT
OTMETUTh, 4YTO KaHaibl TUna BOOL B
CoDeSys 2.3 Ha camoM aeJie HUKOTIa (hak-
TUYECKU HE CO3AI0TCSI, U OTOOpasKeHUe Tie-
pemenHo# Tuma BOOL, dhakTudeckast -
Ha KOTOpoii coctaBiisger 1 6aiiT, Ha GUTOBOE
1oJie B 00pase mpoliecca B pealbHOCTH TP -
BOJIWT K T€HEPAINK KOJa, N3BJIEKAIOIIEro
3HaueHue OuTa 1o ampecy %IX*, Kotopoe
3aTeM KOTIMPYeTCsT B MJIAJIIINIL OUT Tiepe-
MeHHou Tuna BOOL, cchuialonieiicst Ha aji-
pec %IX*. B pe3yasrate KO MPUITOXCHUSI
CTaHOBUTCST MeHee 3((MEKTUBHBIM KaK C
TOYKU 3PEHUST CKOPOCTH BBITIOTHEHUST, TaK
¥ C TOUKY 3peHMsI pa3Mepa 3aHuMaeMo Ta-
MSITU B CETMEHTE KOZIa.

CeTeBoil JOCTYT K TIepeMEHHBIM TIPIIIO-
JKEeHMS1, 0TOOpaXkEHHBIM Ha 00J1aCThb TaMSITH
cexumu Inputs B KOH(MDUTYpaluy cepBepa
MODBUS, MoXeT OCYIIeCTBISIThCS T10-
CPE/ICTBOM JTIOOBIX 3aTTPOCOB UTEHUS U 3a-
micu Holding-perucTpoB v GUTOBBIX TIOJEH
tutna Coil, Tpr4IEM 5TO OTHOCHUTCS K JTFOOOMY
2JIEMEHTY, TOOABIEHHOMY B CEKLIMIO [nputs.
Anpec MODBUS 1 KoJmMuecTBO 0OBEKTOB,
KOTOpBbIE TOJKHBI UCTIONTB30BATHCS B 3aITPO-
ce YTEeHUSI U/WJIH 3aTICU, OTOOpaKkaeTcs Ha

Bkianke Modbus Access Properties B okHe
PLC Configuration, eciii meEnKHYTh Ha CEK-
uuu Inputs unv Ha J10O00M J100aBJIEHHOM B
neé anemenTe B nepee PLC Configuration.

Ilpu sTOM MU KaXIOTO 3JIeMeHTa Ha
BKJIaIKe OTOOpPAXKaroTCs KaK HAYaJIbHBII
anpec peructpa (cronoenr Holding Register)
U KOJIMYECTBO PerucTpos (cromoerr Num of
Regs), Tak 1 HavyaJIbHBIN agpec OMTOBOTO
riosist Tutia Coil i KOMMIEeCTBO OUTOBBIX TTO-
Jiett B 3arpoce. OmHaKo 0O0paTuTe BHUMA-
HIE, YTO OTOOpakaeMble afipeca PeTUCTPOB
1 OMTOBBIX TOJIelt Ha 1 Gosiblile 3HAUYEHU I
aZipecoB, KOTOpBIE JOJKHBI (PaKTUIEeCKU
TepeIaBaThCsl B CETEBBIX 3aIIPOCaX KIIMEH-
ToB. Tak czenaHo 1o MpUYrMHE TOTO, YTO B
crielUKAINY TIPUKITATHOTO YPOBHSI TIPO-
tokosna MODBUS Hymepalius perucTpoB U
OUTOBBIX TOJTEl KaK 00BEKTOB MPUKIIATHO-
TO YPOBHSI MMPOTOKOJIA HAYMHAETCS € 1, a nx
azmpeca B ceTeBbIX 3ampocax — ¢ 0. Kpome
TOTO, BO MHOTHMX KJIMEHTCKUX TPUIOXKE-
HUSIX TIPY KOH(UTYPUPOBAHNY TPATULIOH-
HO TIPUHSTO HyMEPOBATh PETUCTPBI U OUTO-
Bble moJisi C 1.

Bcé€, uTo ObL10 cKa3aHO 1O MOBOAY CEK-
uvu Inputs, CTIpaBeIJIUBO JIST CEKLIMU
Outputs, ¢ TOI JTUIIb pa3HUILICH, YTO CeK-
1wst Outputs CITy>KUT [UTS TIepeJauy TaHHBIX
OT KOHTpoJUlepa (BepHee, OT TIPUIIOXKe-
HWSI, UCTIOJTHSIIONIETOCS] Ha KOHTPOJIIEPE)

B aapec kieHToB MODBUS B oTBeT Ha
3aMpOCHl YTeHUs [nput-perucTpoB u OUTO-
BBIX noJieit Tuna Discrete Input.

Takum o6pazoM, rpu oToOpakeHUH repe-
MEHHBIX TIPUJIOKEHNST Ha PETUCTPhI ¥ OUTO-
Bele Toist MODBUS B KoHTposutepax
CPM712 u CPM713 He TpeOyeTcsl IBHO 3a-
[aBaTh ajpeca PerucTpPOB, CIAECIUTH 3a UX
YHUKATGHOCTBIO Y CMEXXHOCTBIO, €CTIH TIPeT-
TIOJIAraeTCsl YNTATh ¥/ VT 3aITUCHIBATH MHO-
>KeCTBO 3HAYEHU I TIePEMEHHBIX B OTHOM Ce-
TeBOM 3arpoce. OTHAKO KaK sl TUTOCKOH,
TaK U [UIST PETUCTPOBOY MOJIENTN OTOOpaxKe-
HUSI TIEPEeMEHHBIX Ha PETUCTPhI XapaKTepHa
0COOEHHOCTD, 0 KOTOPOil YK€ TOBOPUIOCH
paHee: MaKCUMAIbHBIN pa3Mep MepeMeH-
HOM, KOTOPYIO TIPEMITIOJIaraeTcsi YNTaTh 1Mo
MODBUS 3zanpocamn 03 (Read Holding
Registers), 04 (Read Input Registers) v
23 (Read/Write Multiple Registers), He mom-
JKeH TIpeBbIIaTh 250 6aiiT, a MAKCUMaTbHBIIA
pa3mep MepeMeHHO, Yb¢ 3HaUeHue TpeOy-
etcst u3amensTb 1o MODBUS 3ampocom 16
(Write Multiple Registers), He moJDKeH mpe-
BBIIIATD 246 Gaiit (st 3arpoca 23 — He 0o-
Jiee 242 0aiiT), nHa4Ye OymeT HEBO3MOXKHO
00ecTIeunTh HePa3pHIBHOCTh 3HAYECHUIA Tie-
pEMEHHBIX TIPY TPAHCTIOPTUPOBKE OT KITMEH-
TOB CEpBEPY U OT cepBepa KIIMEHTaM.

Cepep MODBUS  koHTposutepoB
CPM-712 1 CPM713 obecnieynBaeT TOCTYIT

BOPTOBOM

« [lpon3soauTensHocTb A0 4 ['dononc

» Pa3paboTaHo n npon3seeHo B PO

=

0N1OMaHT

CYNEPKOMMbHOTEP NMPUDOH-K

» KoHOyKTuBHOE OxnaxfeHue ¢ paccematmem o 400 Bt
« icnonHexune ans cneynanbHbiX NPUMEHEHNIA

« navBnayanbHasn KOMNIeKTauus BbIMUCTMTENSMN
(x86, MNKNC, GPU) n nnatamu BBOAA-BbIBOAA
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Tabnuya 1
MakcumanbHble 3HaueHMA 3afiepXKKU 0TBETa Ha
3anpoc MODBUS RTU (Tgp,)

Tabnuya 2

OueHku BpeMeHU o6MeHa (yHKUMA 4, 125 perucTpos)

Tepp, MC T, mc
CkopocTb  3aAepkKa OTBeTa Ha 3ampoc 065?;2“61;:1 /e Tlﬁ:a' SDR Tlhenl:'g' T::Gcs’ S
o6MmeHa, B pexume RTU, mc ‘ CPM702 C(CPM712 CPM702 C(CPM712
6ut/c CPM702 CPM712 19200 4,58 32 14,9 146,09 2,01 155,88 167,58

19200 3,2 14,9 38400 2,29 2,0 13,9 73,05 1,00 78,34 90,24
38400 2,0 13,9 57600 1,53 1,6 13,4 48,70 0,67 52,49 64,29
57600 1,6 134 115200 0,76 1,2 13,0 24,35 0,33 26,65 38,45
115200 1,2 13,0 xmentoB MODBUS RTU, xoTopble mpo- CHMBOJIOB THIIIMHbI 75 5, TIO KOTOPOMY KITH~

Tabnuya 3
N3mepeHHble 3HaYeHUs BpeMeHU o6meHa
MODBUS RTU (cyHKuma 4, 125 peructpos)

CKopocTb Tg, mc
obmeHa, 6ut/c  cpM702  CPM712
19200 153,5 166,3
38400 76,2 89,1
57600 51,6 64,1
115200 26,2 38,1

K BXOIHBIM UM BBIXOIHBIM TMEPEMEHHbBIM
MIPUIIOKEHUST CyMMapHBIMU pa3MepaMHu I1o
8 KOaiiT, YeM 3HAYUTENLHO MPEBOCXOIUT
CPM702u CPM703, a Takke OCTaBJISIET 1a-
JICKO TI03a/I BCeX OIMKAMIINX KOHKYPEH-
TOB. B CBsI31 ¢ 5TMM MOTYT BOBHUKHYTb BO-
MIPOCHI, CKOJIKO BPEMEHU MOXKET MOTPe6o-
BaThCsl HAa YTEHUE U 3aTTCh TAKOTO KOJTMYe-
CTBa IAHHBIX 10 CETU U HE BJIMSET JIU OTPH -
LIATEJIbHO CTOJIb OOJIbILast MH(MOPMAIIUOH -
Hast éMKOCTh KoHTpoyiepoB CPM712 u
CPM713 Ha BpeM# 3a1ep>KKH OTBETa KOHT-
posiiepa Ha CeTeBO 3arpoc.

OueHka BpemeHU o6MeHa Mo cetu

Tabnuua 1 comepXuT MakcuMallbHbIE
3HAYCHUS 3aIePKKK OTBETA [UIST KOHTPOJI-
sepoB CPM702 u CPM712 nipu Haubomee
YaCcTO UCTIONB3YeMbIX CKOPOCTSIX OOMeHa 1
(opmate cMBOIIa, COCTOSIIIIETO M3 OTHOTO
CTapTOBOTO OUTa, § OUT MAHHBIX, OMHOTO
CTOITOBOTO OWTA U OJHOTO OWTA KOHTPOJISI
10 YETHOCTH.

Bpemst 3amepxkku oTBeTa Ha 3ampoc
MODBUS mns kourposutepa CPM702 co-
CTaBJISIET IUTUTETLHOCTD, HEOOXOMMMYIO JITTSI
repegadn ot 5,5 1o 12,5 CMMBOJIOB 10 JIM-
Huu Tepenauyn RS-485 mpu BbIOpaHHOI
CKOPOCTU OOMeHa, M3 KOTOPBIX UTUTENb-
HOCTb B 3,5 CHMBOJIa COCTABJISIET MHTEPBAT
TUIIVHBI TTOCJTe TIPUEMA TTOCTIeTHETO OaiiTa
BXOJISITIIETO TIAKETa, TT0 NCTEYSHUH KOTOPO-
ro cepBuc mpotokosa MODBUS CPM702
pelllaeT, 9To OYepPeTHOI MaKeT MOTHOCTHIO
TIPUHSIT, & OCTABIIIeeCs BpeMsl, SKBUBAICHT-
HOEe BpeMeHU Tiepeadn 10 9 CUMBOJIOB, He-
00XOAMMO 151 TOJTHOM 00pabOTKY TTPUHSI -
TOTO MaKeTa U Havasla Iepeiaun OTBeTa.

Bpemst 3amep:kku oTBeTa Ha 3arpoc
MODBUS xontpomiepa CPM712 nHa 11
C JIMIITHUM MWUTMCEKYHIT OOJIbIIIe, YeM Y
CPM702. D10 CBSI3aHO C TEM, UTO U3HAYATb-
Hasg JUIUTENbHOCTh 3aMepXKW  OTBeTa
CPM712, paBHast Bcero Juiib 560 MKC, OKa-
3aJ1aCh CIMIITKOM KOPOTKOU JUTSI HEKOTOPBIX

CTO He YCTIeBAIU TIePEKITIOUUTh CBOM TPUE-
Mo-TIepeaaTynk nHrepdeiica RS-485 ¢ me-
penavn Ha TIPUEM TI0 3aBEPIICHNUN TiepeIadn
rmakerta 3arpoca B anpec CPM712. CPM712
HauMHAaJI OTBEYATh Ha 3aIIPOC B MOMEHT, KOT-
[IIa JTMHWS TIepeiadu el 3aHsTa KIIMeHTOM, 1
HECKOJIbKO CMBOJIOB B TTAKeTe OTBETA MCKa-
Kamch. IMeHHO moaToMy mopT uHTepdeti-
ca RS-485 konrtpomnepa CPM712 mpu-
IIUTOCh MICKYCCTBEHHO «3aMETUTh.

Jj1st olleHKM BpeMeHU OOMeHa mMacTepa
CETH C KOHTpOJLIEPOM T'g HYXXHO JUIS BbI-
OpaHHOII CKOPOCTH OOMEHa OTIpPEeNeNUTh
BpeMsI ITepeiaun rakeTa 3arpoca OT KITMeH-
Ta cepsepy Tp 120) NpuOaBUTH K HEMY BpeMst
3aIepXKKH OTBETa Ha 3ampoc Tgpp B COOT-
BETCTBUU C Tabmuieit 1 1 Bpemst iepeqaan
TiaKeTa OTBETA OT CepBepa KIMEHTY Tp gl

Ts=Treot Tsprt Tres+ T3

B mantoMm cootHomurennu mapamerp 75 5
SIBIISIETCST BpeMEHEM Tiepeiauu 3,5 CHMBOJIOB
TIPY BEIOpAHHOI CKOPOCTH 0OMEHa, TI0 MC-
TeYeHUH KOTOPOTo cepBuc kimeHTa MOD-
BUS RTU npuHuMaeT peliieHre o 3aBeplie-
HUY TIpUEMA TTaKeTa OT YIaJIEHHOTO CepBepa.

IMaker 3ampoca oT KJIMEHTa cepBepy B
pexume RTU cocrout u3 aapeca cepsepa
(1 6aiiT), koma pyHkunM (1 6aiiT), TAHHBIX
3ampoca, BKJIIoUYast CIIy>keOHbIe TTOJIST TS
BbIOpaHHOM (yHKIMK (0T 0 1o 252 GaiiT)
U TIOJTSI TUKJINIECKON KOHTPOIBHOM CyM-
Mmbl (CRC) muHoi 2 GaiiTa.

ITakeT oTBeTa cepBepa KIMEHTY Ha TIpa-
BUJIBHBII 3aTIPOC COCTOUT U3 afipeca CepBe-
pa (1 6aiir), koma yHKImu (1 6aiir), pazme-
pa naHHbIX (1 6aiiT), caMUX JAHHBIX U TTOJIS
CRC pnuHoii 2 Gatita.

Hanmpumep, mmmHa makera 3ampoca
MODBUS RTU Read Input Registers
(bynkums 04) cocrapisieT 8 OaidT, a UTMHA
OTBeTa Ha 3ampoc uTeHus1 125 peructpon
nMeeT WIMHY 255 6aiT. OLeHKN BpeMeH!
obmeHa ¢ KoHTpouiepamu CPM702 u
CPM712 nnia gaHHOTO THIIA 3a1Ipoca TpH-
BelIeHBI B TAOHIIE 2.

M3amepeHHbIe 3HAYEHNUST BpeMEeH! 00OMeHa
¢ koHTposutepamu CPM702 u CPM712 mnst
9TOTO e 3armpoca MPeICTaBIeHbl B Ta0Im-
e 3. Ha puc. 5 mokaszan MeTos uaMepeHust
BpeMeHU OOMeHa TIPU TTOMOIIM OCLIUJLIO-
rpada, ToaKIIOYEHHOTO K TMHUM RS-485.
OO0paruTe BHUMaHUE, YTO Pe3yJabTaThl U3-
MepeHUll He YIUTHIBAIOT [UTUTETHHOCTD 3,5

enTr MODBUS nipuHuMaeT peliieHne o 3a-
BepILIEHNU TIpUéMa OTBeTa Ha TOCTIeTHUN
3arpoc.

st konTposepoB CPM703 u CPM713
¢ unrepdeiicom Ethernet u mpotokoyoMm
MODBUS TCP ouenka BpeMeHH 0OMeHa
B 00IIIeM JOBOJIBHO 3aTPYIHUTENbHA, TI0-
CKOJIbKY B pacyéTe MpaKTUIeCKu HEBO3-
MOXHO y4eCThb BIUSTHUE MHOXeCTBa ak-
TOPOB, TAKNX KaK OCOOCHHOCTH peain3a-
muu cteka TCP/IP Ha knueHTe, JIaTeHT-
HOCTb KOMMYTallMOHHOTO 000PYIOBaHMS
¥ HAJTMIWe B CETH IPYTOTo Tpadrka oMU~
mo MODBUS TCP. Ognako u3mMepuTh
BpeMsi OOMeHa MeXIy KOMITbIOTepOM U
KOHTPOJUIEPOM MOXHO C TIOMOIIBIO CBO-
00IHO pacTipocTpaHsIeMoi yTriuThl Wire-
shark (http://www.wireshark.org), koto-
pas, TTOMMMO TIPOYUX YOOOCTB, MMeEEeT
BCTPOEHHBIE CPE/ICTBA aHAIN3A W TPACCU-
poBku niporokojia MODBUS TCP. OxHo
yrunuthl Wireshark mpu namepeHuu Bpe-
MeHU oOMeHa ¢ KoHTpojuiepom CPM713
st pyakuun 4 (Read Input Registers) mmo-
KazaHo Ha puc. 6. Cronbeu Time comep-
JKUT BpEMEHHYIO METKY B CEKYH/IaX C TOU-
HOCTBIO 10 MUKPOCEKYH/I JUTST KaXKI0TO 3a-
xBaueHHOTO TlakeTa Ethernet oTHOCUTENTD-
HO MOMEHTa HaJaja 3axBaTa ITaKeTOB.
B cronbuax Source u Destination orodpa-
xkatotcst [P-anpeca ncrounnka u momryda-
TeJIsl 3arpoca cooTBeTcTBeHHO. CTonbert
Info comepxuT pactmbpoBKy 3alIpOCOB U
OTBETOB C Tipedukcamu Query (3ampoc) u
Response (otBer). OOpaTtuTe BHUMAaHHE,
yTo B cTosbue /nfo Wireshark orobpakaeT
kon dynkun MODBUS, nepenaBaeMprit
B TlakeTax 3ampoca u orBera. Cromberr
Length Tipy 3TOM COOEPXUT 3HAYCHUS
JUTMHBI TITAKETOB 3aIpoca 1 oTBeTa. Bpemst
oOMeHa T KaXIOoil TpaH3aKIINM MOXET
OBITH BBIUYMCIICHO TTyTEM BBHIYUTAHUS Bpe-
MeHU 3arpoca (Query) U3 BpeMeHU OTBETa
(Response).

Jnsa xorTpouiepa CPM713 Bpemst 06-
MeHa TIpu YTeHun 3HaueHuit 120 peruct-
pPOB OTHUM 3aIIPOCOM COCTABIISIET OKOJIO
450 Mkc, a misg koHtposuiepa CPM703
0K0J10 2,3 MC.

[pu HamuUYM B c€TH HECKOBKUX KOHT-
pOJIIIEPOB CyMMapHOe BpeMsi oOMeHa 110
CETH MOXHO OIIEHUTh KaK CYMMY BPeMEH
oO0MeHa C KaXIbIM KOHTPOJUIEPOM IS

www.cta.ru
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PYIOT JaJIEKO HE B UC€AJIbHBIX YCIIOBUAX, B
PE3YABbTATE YET0 IMaKEThI 3alIPOCOB U OTBC-

Bpems 3anpoca (7,,,)

NHTepsan TuwmHbl (7, )

ANMNAPATHBbIE CPE,D,CTBA/I'IPOMI:ILIJJ'IEHHbIE KOHTPONNEPHI
| | - x i
BCEX CETEeBBIX 3aMpocoB. OIHAKO C 3TOTO i _ :‘m-rfzm !
MOMEHTA OLIEHKU CTAHOBATCSI BECbMa OII- | !
N3mepenHoe Bpems o6MeHa 6e3 uHTepBana TULWNHLI = 38,05 Mc !
TUMUCTUYECKUMU, ITOCKOJIBbKY JTOBOJBHO I >
YaCcTO MPOMBIIIJIECHHBIC CETU (PYHKIIMOHM - ! Bpemsi o6meHa (7)) _E
I 1
I |
: I

TOB Ha 3aIIPOCHI MOTYT HE TOXOAUTH 1O afI-
pecatoB. [IpMuUHBI TOTO MOTYT OBITH Ca-
MBIMU Pa3HOOOPa3HBIMU: TTIOMEXU B JIU-
HUU TIepeadn, NCKaxaroline TaHHbIe O~
HOTO WJIA HECKOJIbKHX MaKeTOB, Hepabo-
TOCTTIOCOOHOCTh OTHEJIBHBIX Y3JI0B CETU
BBUIY BBIBOJZIA U3 PAOOTHI YaCTH OCHOBHO-
TO TEXHOJOTUYECKOTO O00OpYIOBAHUS
U T.II., HO OOIIIUM MECTOM JIJIST TAKUX CH-
Tyaluil SIBJISIETCS OTCYTCTBUE HEMEJICH-
HOTO OTBETa OJHOTO M3 MOMYMHEHHBIX y3-
JIOB (CEpBEPOB) HA OUEPETHOH 3a1IpoC Ma-
crepa (KJIMEeHTA).

Kmnenr MODBUS nocite nmepenaun 3a-
poca cepBepy, Kak MPaBIo, OKUIAET OT-
BeTa B TeUeHME HEKOTOPOTO BpPEMEHW.
JImATeIbHOCTb OXKUAAHUST OOBIYHO 3a1aET-
Cs1 IUTSL KaXKIIOTO cepBepa Mpu KOHGUTYpu-
pPOBAHUY KJIMEHTA B BUIIE TaliM-ayTa OTBe-
Ta, ¥ HEPEIKU CIIydau, KOTIa 3TOMY Tapa-
METpY He YIesIeTCs TOJKHOTO BHUMAaHWST
TIpU TIPOEKTUPOBAHUU U HAIATKE CUCTEM
cOopa TaHHBIX U YIIPaBJICHUSI.

OueHka BpeMeHM oOMeHa T0 CeTH CO
BCeMM cepBepaMu ISl HAUXYMIIIETO CIIy-

3apepxka oteeta (T,

Bpewms otseTa (7,)

Puc. 5. Metoa usmepeHus spemeHu o6mMeHa no MODBUS (CPM712, 115200 6ut/c)

yasi, TIOMUMO CyMMbI BpeMEH OOMeHa C
KaKIIbIM U3 CEPBEPOB, MOJIKHA TaKXKe YU -
ThIBATh CYMMY TaliM-ayTOB OTBETA /ISl BCEX
CETEBBIX 3alIPOCOB, KOTOPbIE MOTYT OBITh
repeaHbl BCEM CepBepaM, B IPEATOIoXKe-
HUU, YTO BCE OHM, KPOME TEKYILIETO OIpa-
LIMBAEMOTO CepBepa, BAPYT MePecTanu OT-
BeuaTb. Jlaxe eciii KJIMEeHTCKOe MPUIoXKe-
Hue MODBUS unu yetpoiicTBo ¢ pyHK-
mueit mactepa MODBUS mognepxuBaer
PEXUM UCKITIOUEHHUST OTACIbHBIX MOTYU-
HEHHBIX Y3JI0B M3 paCIUCaHUsI OMPOCca MpU
OTCYTCTBUU OT HUX OTBETOB Ha 3aIrpOChI

(Tak Ha3bIBaeMbIil pexxuM Demotion M
Auto-Demotion), 10 aKTUBU3AIUM JTaH-
HOTO peXuma JJisi HEeKOTOPOTO cepBepa
MODBUS, xoTopsblii mepectai OTBeYaTh,
BpeMst OOMeHa JTaHHBIMU TI0 CETH YBEJIU-
YUTCS Ha [UTUTEILHOCTD TaliM-ayTa OTBeTa,
3a[JaHHOTO ISl TIEPECTaBIIErO OTBEYaTh
cepBepa, YMHOXEHHYIO Ha KOJTMYECTBO He-
YIAYHBIX 3alPOCOB K NAHHOMY CEpBEpY,
TIOCJIe BBITTOJTHEHUST KOTOPBIX CepBep OyaeT
HUCKJTIIOYEH U3 pacrucaHus oOMeHa.
IlpuBenéHHble pacCyXaeHus: WILIIo-
CTPUPYIOTCS MPOCTBIM IpuMepoM. [1ycTs B

BecTpauBaembie pewenusa MEN

man

o Bbicokad HaéxHocTb B cooTBeTCTBUM ¢ EN 50155, DO-254, E1

3awuiéHHble KOMNbIOTEPHbIE NNATbl M CUCTEMbI AN paboTbl
B XECTKUX YCNOBUAX IKCMYaTaLMKU U ANA OTBETCTBEHHBIX NPUMEHEHHIA

* Bbicokoe kayecTBo npojykuum B cootBeTcTBuM ¢ ISO 9001/1400, AN/AS 9100, IRIS

« KomnbtoTepHble moaynu Rugged COM Express®

(VITA 59) n ESMexpress®
« [natbl B chopmatax GompactPCI®/Plus|O/Serial n VME
* MesoHuHHble Moaynu PMC, XMG, M-Module™ I/0

 3aumiiénHble kommyTaTopsl Ethernet

o

« Betpansaemble 1 NaHenbHble
KOMMbHOTEPLI

0OUUNAIbHBIA AUCTPUBLIOTOP NPOAYKLUN MEN

®
I)ROSOF T Ten.: (495) 234-0636 « ®akc: (495) 234-0640 « info@prosoft.ru « www.prosoft.ru
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*ExternalRtk [Wireshark 1.10.8 (v1.10.8-2-g52a5244 from master-1.10)]
Fle Edit View Go Captwre Analyze Statistics Telephony Tools Internals Help

s amslEnR@|Aer»eT2EEQAQaD FEBR| B

Filter: I ip.addr == 192.168.0.112

| Bresson... dear sy save

Time [Destination
©.999838 192.168.8.181 192.168.8.112 G

©.990487 192.168.8.112 192.168.8.181
1.859988 192.168.9.181 192.168.8.112
1.860355 192.168.8.112 192.168.8.181
1.119992 192.168.0.1€1 192.168.8.112
1.120360 192.168.0.112 192.168.8.181
1.179982 192.168.0.181 192.168.8.112
1.180369 192.168.0.112 192.168.8.181
1.240008 192.168.0.101 192.168.8.112

I
3
Modbus/TCP 3
mMedbus/TCP 66
modbus /TCP 3

Modbus /TCP (3

Query: Trans:  293; Unit:
Modbus/TCP 3e3 Response: Trans: 293; unit: @, Func:
Query: Trans: 294; unit: @, Func:
Modbus/TCP 3@3 Response: Trans: 294; unit: @, Func:
Query: Trans: 295; unit: @, Func:
modbus/TCP 3e3 Response: Trans: 295; unit: @, Func:
Query: Trans: 296; unit: @, Func:
Modbus/TCP 3e3 Response: Trans: 295; unit: @, Func:
Ouerv: Trans: 297: unit: @. Func: 4: Read Inout Registers

B, Fu REad INPUT AEQISters
rRead Input Registers
rRead Input Registers
rRead Input Registers
rRead Input Registers
rRead Input Registers
rRead Input Registers

: Read Input Registers

B bbb s bbb

B medbus/TCP
Transaction Identifier: 295
Protocol Identifier: @
Length: &
Unit Identifier: @

Reference Number: @
word Count: 128

Transmission Contrel Protecol, src Port: 62343 (62343), Dst Port: asa-appl-proto (5e2), seq: 217, Ack: 4483, Len: 12

e

L<l

82 54 78 @2 1@ 54 48 @8 @@ 45 28
BBl 80 34 71 ©9 58 86 86 C7 C@ as 9@ 65 @ as
eeze e 7@ 3 6 54 71
ee3e 4@ 29 di 27
e248 @0 78

de sf 85 ds fa 20 58 18 .
0 00 ee oc o0 [ o0 e @)
x

@ [*7 [Function Code (modbus.func_code), 1 byte

[Packets: 72 - Displayed: 57 (79,2%) - Dropped: 0 (0,0%)

| Profile: Default

Puc. 6. OkHo ytunutbl Wireshark npu usmepenumn spemenn o6mena c CPM713

CeTH MMEIOTCS J[Ba cepBepa, OOMeH MaH-
HBIMU C KaXIBIM U3 KOTOPHIX COCTOUT U3
NIBYX 3aIIPOCOB YTEHUS U OMHOTO 3aIpoca
3armmcu, MPUIEM 3aIIPOCHI 3aTUCH UCTIONb-
3ytoTcs Uit hOPMUPOBAHUST KOMAHIT OJTHO-
MMO3UIIMOHHOTO yrpasieHus. Kaxnas ko-
MaHJa COCTOWT U3 3alUCU KIMEHTOM
MODBUS noruyeckoii eIMHULIBI B HEKO-
Topoe 6utoBoe rose Tuna Coil ynan€éHHOTO
cepBepa, 3aepKKU JTUTEITLHOCTBIO 2 C 1
MOCJIEMYIONIEH 3aMCU JIOTHUECKOTO HYIISI
B 9TO Xe 6uToBoe mnosie. [1ycTb B KoHpUry-
panuy KJIWeHTa JIIsT KaKI0To cepBepa 3a-
JlaH TaiiM-ayT oTBeTa, paBHbI 1 c. [1pexa-
TTOJIOKUM, YTO OAVH U3 CEPBEPOB IO Ka-
KOI{-TO TIPUYMHE CTaJl HEMOCTYITHBIM, CKa-
JKeM, M3-3a BPEMEHHOTO BBIBOJA YIpaB-
JIIEMOTO UM arperara M3 IKCIUTyaTalluu, a
KJIMEHT B 3TO BPeMsI 10 HAXATHIO KHOTTKYU
Ha 9KpaHHOU (opMe aBTOMaTU3UPOBAH-
HOTO pabouero MecTa orepaTopa HauYMHAET
BBITIOJTHSATh KOMAHIy BKJIIOUEHUS arpera-
Ta, YIPaBJIsieMOTO KaHAJIaMU TUCKPETHOTO
BBIBOJIa Ha IPYTOM CEpBEpe, 3arrcaB JIOTU-
YeCKyIo | B COOTBETCTBYIOIIIEE TTOJIEe TUTIA
Coil. [lanee KJIMEHT MbITAETCS TIepeIaTh TPU
3arpoca Terepb yxe HeIOCTYITHOMY CepBe-
DY, 4 KaXIbIi U3 3ampocoB uepe3 1 ¢ 3a-
BepIllaeTcs Heyaauel mo TaiitM-ayTy, 4To B
CYyMMe COCTaBJISIeT 3 C ¥ TIPEBBIIIAET 2 C, TT0
HCTEYeHNN KOTOPBIX TPeOOBAIOCH Tepe-
nath jornueckuit 0 cepBepy, Ha KOTOPOM
HavaTo BHITIOJTHeHUe KoMaH b, [locieno-
BaTeIbHOCTh JAAbHEUIINX COOBITUI MO-
JKET, KaK MUHUMYM, 3aKOHUYUTHCS BBIBO-
JIOM CcOO0011IeHUST 00 OIIMOKE BHIMOJIHEHMS
KOMaHJIBI TSI OTIepaTopa.

Takum o6pa3om, Mmpu KOHGUTYPUPOBa-
Hun kimeHta MODBUS RTU Heobxomm-
MO YCTaHABIWBAaTh MUHUMAJIBEHO BO3MOX-
HbIe 3HAUEHUS TaliM-ayTa OTBeTa [UIS Ccep-
BEPOB, a TaKXe YYUTHIBATH WX 3HAUCHUS
TIPY OLIeHKEe BpeMeH! OOMeHa TaHHBIMU 10

cetu. Ecnmu ma knmuenta MODBUS He-
U3BECTeH WK c1ab0 TOKYMEHTUPOBAH Me-
XaHW3M OIpeaesieHrs] TaiiM-ayTa OTBeTa,
MUHMMAJIbHOE 3HaYeHne TaiM-ayTa 1oy
IUTST KQXIOTO CepBepa MOXHO OIIEHWTb,
BOCTIOJTH30BABIINCH CIIEAYIOIINM TTPUOIIN-
KEHHBIM COOTHOIIIEHUEM:

Trour=Tspr ™ Tres ™ T35

3nech Tgpp — 3aI€PKKa OTBETA CEPBE-
pa, Tppg — BPEMS CAMOTO JIUIMHHOTO OT-
BeTa cepBepa Mpu BEIOPAHHOI CKOPOCTH
obmeHa, T3 5 — UTMTETBHOCTD 3,5 CUMBO-
JIOB TUIIWHBI TIPU BBIOPAHHOU CKOPOCTH
obMmeHa.

Hampumep, mis cepsepa MODBUS
RTU kontpomiepa CPM712 MoXHO orpe-
NEMUTh DS MUHUMAJIbHBIX 3HAYCHUN
TaiiM-ayTa OTBeTa, BOCIIOIb30BABIINCH TaH-
HBIM TPUOTKEHHBIM COOTHOIIIEHUEM U
pacuY€THBIMU TaHHBIMU TaOMUIIBI 2: IS
ckopoctu 19200 6ut/c — 170 mc; mis
38400 6ut/c — 90 Mc; mast 57600 6ut/c —
70 mc; mst 115200 6ut/c — 40 mc. iToroseie
OIIEHKU TSI BEPHOCTU OKPYTJIEHBI 10 O1-
>KaMIIIero AecsiTKa MAJUTUCEKYH]T CBEPXY.

IIpuBenéHHbIE paccyXaeHus 00 OlleHKe
TaliM-ayTa OTBETa OTHOCSITCS TOJBKO K Ce-
TsM MODBUS RTU, mockonbKy B pexu-
me ASCII cenmekius makeToB 3armpoca 1
OTBETa MPOU3BOMUTCS TIO CTIEIUATHHBIM
cCUMBOJIaM, OOpaMJISTIOIIUM TIaKeT, a B
nporokose MODBUS TCP mexny kiu-
€HTOM U KaXXJIbIM CEpBEPOM yYCTaHABIBA-
erca nipsamoe TCP-coenuHenue.

O6paTtuTe BHUMaHMe, 9YTO TaliM-ayT OT-
BeTa, KOTOPBIl MOXET OBITh 3a1aH TOJIb-
30BaTesieM B KOH(UTypaluy KiiMeHTa (Ma-
crepa) MODBUS konTposutepa CPM712
B okHe PLC Configuration, mokazanHom
Ha puc. 7, 5T KaXI0TO OMPaIlInBaeMoro
cepBepa (MOJUUHEHHOTO y3J1a) TIPECTaB-
JIsIeT co0o¥l oXuaaeMoe MaKCUMalbHOe
3HaueHME 3a1€PKKHM oTBeTa cepsepa 1gpp,

TO €CTb UHTCPBAJI BPEMCHU MCXKIY IIEPC-
JTa4eil KIIMEHTOM MOCJIEAHETO CUMBOJIA 3a-
Ipoca 40 ITOJY4Y€HHA MEPBOTrO CMMBOJIA
OTBE€Ta OT CE€pBEpa.

Komanpb! ynpasneHus
U NapameTpusauusa NPUIoKEeHUMn
HA NOJYMHEHHBIX Y31aX
VYnomsiHyTbIe 0COOEHHOCTHU MPOTOKOJIA
MODBUS craBsiT mox cOMHEHME TIpa-
BWJIBHOCTD peaqn3aliui CeTeBbIX KOMaHI
VIIpaBIeHUsT TyTEM OOBIYHOW 3amucu
3HaYeHUi B Holding-perucTpbl WK OUTO-
BbIe oJist Tuma Coil. Takoii crtoco® peann-
3a1MM KOMaH]I OCHOBaH Ha TIPEATOI0XKe-
HUU, 9TO TIepeMeHHbIe yIaIEHHOTO CepBe-
pa, otrobpaxkéunbie Ha Holding-peructpsl,
JOCTYTTHBI TSI 3aTIMCH U YTEHUSI B TIOOOM
MOMEHT BpeMeHU. OHaKO Maxe KpaTKo-
BpEMEHHBIE OTKA3bl CETH, B TOM YMCJIe He-
TOCPEICTBEHHO HE CBSI3aHHBIE C CepBe-
poM, Ha KOTOPOM TpeOyeTcsl BHITTOTHUTD
KOMaHIy, MOTYT TIPUBECTU K HAPYIICHUIO
anroputMa e€ BeIroHeHusI. IMeHHO 1103~
TOMY B 00Jiee pa3BUTHIX TTPOMBIILIEHHBIX
CETeBBIX MPOTOKOJIAaX, TaAKMX Kak DNP3,
KOMAaHbl aHAJIOTOBOTO U AMCKPETHOTO
YIIPaBICHUS SBISIIOTCSI OOBEKTaAMU TIPU-
KJIaTHOTO YPOBHSI ITpoToKosa: Analog Out-
put Block (610K aHayloroBoro ympasJe-
Hus, unu AOB) u Control Relay Output
Block (6J10K AMCKpEeTHOTO YIpaBieHUsl,
wm CROB). M mo 3T10if Xe mpuunHe
TTOJTH30BATENISIM PEKOMEHIYETCS pean30-
BBIBAaTb KOMAaH[IbI YIPaBICHUS MO CETU
MODBUS crioco6om, 4yTh 60Jee CI0XK-
HBIM, Y€M TMPOCTO 3alUCh KIMEHTOM
3HaueHus B Holding-peructp wiu 6utoBoe
noje tuna Coil ymanéHHOTO cepBepa.
Komannma MoxeT paccMaTpuBaThCsT Kak
(yHKIIHMS, BRI3bIBAEMast KIIMEHTOM Ha ya-
JNEHHOM cepBepe W MMmeromast TUM (Ho-
Mep), YTOOBI MOKHO OBUIO OTJINYATh OHY
KOMaHIY OT IPYTOii, HAGOP BXOIHBIX apTy-
MEHTOB, IepefaBaeMblx (YHKIUU TIPU
BBI30BE, 1 Bo3BpaliaeMoe 3HadeHue. Ha-
0Op BXOTHBIX apTyMEHTOB U BO3Bpalllae-
MO€ 3HAYeHUEe JOTIOTHSIIOTCS CITyKeOHBIM
TojieM, CoJepXalluM, KaK MHUHUMYM,
cu€TuuK BbI30Ba. [1pu 3amycke KOMaHIbI
Ha yIan€HHOM cepBepe KIIMEHT 3alrChiBa-
eT HoMep DYHKIIUM, 3HAYSHUST BXOTHBIX
apryMeHTOB W YBEJIMUeHHOE Ha eIUHUILY
3HAaYeHWe CYETYMKA BBI30BA aHHON
dyHKIIMHY, TTOTy4aeMoe y cepBepa, Ha KO-
TOPOM BBITIOTHSTIOTCST KOMaHbl. Komanna
CUMTAETCS 3aBEPIIEHHOI, a pe3yJIbTaT To-
TOBBIM TSI YTEHUST KIIMEHTOM, KaK TOJIbKO
3HaUYeHMe CUETUYMKA BbI30Ba, MOIydaeMoe
KJIMEHTOM OT CepBepa, CTAHOBUTCS paB-
HBIM 3HAYEHUIO CUETUUKA, TIEPETaHHOMY
KJIIEHTOM CepBepY TPH 3aITycKe KOMaH/IbI.

www.cta.ru
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fIF PLC Configuration

El--Fastwel I/0 System Configuration ﬂ

El--CEM712 MODBUS RIU/ASCII Programmzble Con
: BYTE; (* Switches *) [CHAN
BYTE; (* UserlED *) [CHANN
[H--Application Diagnostics[FIX]

H--I/0 Modules[FIX]

E--Serial Port[FIX]

Bl-Modbus Serial Master[SLOT]

I B3

Manens ceoiicts Fastwel |

KormeHTapuil I-i
CaoiicTea noguiHenroro ysna MODBUS RTU/ASCI

Ampec ysna: |4— & Eﬂeg::aﬁnnm
{2{]...1DDDD}MC)

Taiim-ayT oTBETA: IZOU

iSerial Slave (* 1 *) [VAR]
Serial Slave (* 5'%) [VER]
TNP3 Protocol [FIX]

R}

Ll;'

Puc. 7. Taiim-ayT oTBETa NOAYMHEHHOTO y3na B KOH(Urypaumu knmenta MODBUS CPM712

[lpu MpoTOKOJIA
MODBUS Homep OyHKIIMM U BXOIHBIC
apTyMEHTHI 0TOOPaXKaloTCs Ha OMWH WIN
HecKonbKo Holding-perucTpoB ynan€HHO-
O CepBepa, a pe3yyIbTaT BHITIOTHEHUS — Ha
ONVH WU HECKOJIBbKO [nput-peTucTpos.
[MoMuMo cuéTurKa BbI30Ba, MOXKHO TIepe-
NaBaTh MEXIY KIIMEHTOM U CEPBEPOM Te-

UCIIOJIb30BaAHUN

KyIllee COCTOSTHUE BbI30Ba, €CJIU TMPEATIO-
JIaraeTcss UMUTUPOBATh OOBEKTH KOMaH]T
DNP3, nomo6usie AOB nim CROB. Cre-
ITyeT OTMETUTb, UTO OTIMCAHHAST UIesI TIPU-
MEHMMa K JIIOOBIM CETEBBIM ITPOMBITILICH-
HBIM TIPOTOKOJIAM, TONAECPKUBAIOIINM
LUKTNYECKU 0OMEH TaHHBIMHU TIO CETH.

E11€ onuH Bonpoc, KOTOPbIi BpeMsi OT
BpEMEHM BO3HUKAaeT y TIOJb30BaTeei
koHTposuiepoB FASTWEL 1/0 ¢ mon-
nepxkoii mporokosa MODBUS: kak mie-
penate B KoHTposuiep CPM712 wunu
CPM713 or SCADA-cucTtembl 3HaYeHUSI
YCTaBOK U IPYTUX NTapaMeTPOB aJITOPUTMA,
KOTOpBIE B KOHTPOJUIEPE XPAHSTCS B SHEP-
TOHE3aBUCUMBIX TIEPEeMEHHBIX, NeKIapu-
poBanHblx B cekumu VAR GLOBAL
RETAIN umu VAR RETAIN?

JlaHHBIIT BOTIPOC CBSI3aH C TeM, 4YTO
Ha Holding-peructpsl cepsepa MODBUS
koHTposuiepoB  FASTWEL [/O wmoryr
OBITH OTOOPAKEHBI TOJIBKO TTIEpEMEHHbIE
BO BXOJHOW 4YacTu obOpasza Tmpolecca,
uMeromre criennuuKaTopsl agpeca %I* u
HEIOCTYITHBIE TS 3aTTMCH U3 KOJIa TIPUJIO-
KEHMUSI.

DHeproHe3aBUCUMEbIe TIepeMeHHBIE (1a-
nee RETAIN-niepeMeHHBIE) KOHTPOJLIE-
poB CPM71x B 0011eM CiTydyae UMEIOT TpU
HMCTOYHUKA 3HaUeHUi. [1epBbIM UCTOYHU-
KOM SIBJISIETCST 00J1aCTh AeKJIapaluy mepe-
MEHHBIX, B KOTOPOIi ITOJIb30BaTeNb 331aET
HavyaJTbHbIE 3HAUEHUs TTePEMEHHBIX, KaK
MOKa3aHo Ha puc. § .

Ecnu HauanbHbIe 3HAUYEHUS [T TIepe-
MEHHBIX He 3alaHbl, UM TIPUCBANBAIOTCS
HCXONIHbIE HyNeBble 3HaueHus: 0 1 uu-
cnoBbix TUIOB, FALSE — g tuna BOOL,
T#0ms — mg Tuna TIME v T.n. Hauanb-
HbIEe 3HAUYEHUS UCTIONB3YIOTCS TIPU TIEPBOM
3arycKe 3arpy>KeHHOTO TTPYIIOXKEHMUSI.

BTOpBIM NCTOYHUKOM SIBIISIETCST SHEPTO-
He3aBUCUMasi TaMsITh, 13 KOTOPOI pH 3a-
ITyCKe KOHTPOJUIEPA CINTHIBAIOTCS 3HAUE-
Hust RETAIN-niepeMeHHBIX, €CJIA 10 3TOTO
3arycka OHU ObLTM COXPAHEHBI B HEH XOTs
OBl OMWH pa3. DTO CBSI3aHO C TeM, UTO TIPU
BKJTIOUEHUM TTUTAHUST KOHTPOJIIepa Iepe
3aITyCKOM TIPUJIOKEHUST HY>)KHO yOenuTh-
cs, yTo 3HaueHus1 RETAIN-niepeMeHHBIX
He ObLTU MOBPEXIEHBI, TOKa Y KOHTPOJI-
Jiepa ObUTO BBIKJTIOYEHO TTUTaHNE.

TperbuM McTOUHUKOM 3HaueHuit RE-
TAIN-niepeMeHHBIX SIBJIIETCS KOJI TIPUJIO-
>KEHUS BO BpeMsI UCTIOTTHEHUS, U TIPU STOM
dbopMupoBaTh 3HAUEHUST IHEPTOHE3aBU-
CHUMBIX TIEPEMEHHBIX MOTYT MPUKIaTHbBIE
ITOPUTMBI, BBITIOJTHSIIOIIAECS TTOJT YIIPaB-
JIEHWEM Pa3HbIX HUKINYECKUX 3a1ay.

Ecnmu RETAIN-mepeMeHHBIC caeiaTh
TOCTYITHBIMU uepe3 Holding-perucTpsi, To
MOBeJIeHE CUCTEMBI MOXET CTaTh C1abo
MpecKa3yeMbIM, TTOCKOJIbKY OIHOBpe-
MEHHO ¢ 3agadyamMu npuioxxeHust RETAIN-
TepeMeHHbIe MOTYT ObITh M3MEHEHBI 10
cetu, a B cirysae MODBUS TCP cnenatb
5TO MOTYT OJHOBPEMEHHO HECKOJIBKO pa3-
nbix kmenToB MODBUS TCP.

B ciyuae ecnu Bce wim yacte RETAIN-
TEePEMEHHBIX SIBISIOTCSI yCTaBKaMW U
TTOJKHBI 33/1aBaThCsI TOJIBKO TIO CETH, TO
MpobieMa CTAHOBUTCSI MEHee OCTPOii, 0co-
OEHHO B CITyyae eCJId M3BECTHO, UTO 3aIli-
CBIBaTh HOBbIE 3HAYEHMSI MOXKET TOJIBKO
omuH MODBUS-knuent. Ho mipu atom
0CTa€Tcst BOMPOC MPOBEPKU KOPPEKTHOCTH
3HAYEHUI YCTaBOK, IIOCTYMUBIIINX 110 CETH.
1. A ipaBWJIbHBIE JIN TIO CMBICTTY 3HAUEHUS

3amucaHbl?

2. A mpaBUIEH JTM MOMEHT 3aIliCH, U HET
JIA KaKWX-JTUO0 BHYTPEHHUX JJIST TIPU-
JIOXEHUST YCTIOBUM, OTPaHUIMBAIOIINX
3aMUCh UMEHHO ceivac?

3. A ©MeJ 1 TIpaBo 3TOT CETEBOU KITMEHT
MEHSITh 3HAUeHUsT?

Hnst cermn MODBUS Ha Bce Tpu Boripoca
OTBET MOKHO JTaTh TOJILKO CITOCOOOM, CTIie-
MGUIECKUM TS TIPUIIOKEHUST, TIPUIEM
TOJIBKO B KoJie camoro mpuioxenust. Ho
ClIeNiaTh 9TO HYKHO IO TOTO, KaK TOTy4YeH-

HbIe 3HAYEHUSI TIOTIAIA B SHEPTOHE3aBUCH -
Myio mamMsITh. [loaTomy maxe eciu 4actb
RETAIN-iepeMeHHBIX BCeTla SIBJISIETCS
YCTaBKaMU, 3HAYE€HNST KOTOPBIX MOTYT OBITH
W3MEHEHBI TOJIBKO TT0 CETH, JAeaTh JTI00bIe
RETAIN-niepeMeHHBIE TOCTYITHBIMU Yepe3
Holding-pernctpbl B MHOT03a1a4HOM/MHO-
TOKJTMEHTCKOI CUCTEME UCTIONTHEHNST Kpaii-
He OTIacHO, TaK KaK HEKOTOPBIE TIOTUIECKe
OLIMOKM HE CMOTYT ObITh OOHAPYKEHBI J1a-
K€ TIPY JUTUTEIbHON OTJIANKe W TIPOIYMBbI-
Banuu. [1pobiema B TOM, YTO MPU UCTIOb-
30BaHMM Tpotokosia MODBUS u MOD-
BUS TCP HeunsBecTHO, B KAKMX PETUCTpax
TepenaloTcsl YCTaBKH, a B KaKUX NTaHHbIE
pealbHOTO BpeMeHM, TO €CTh yCTaBKa SIB-
JISIeTCST TIPUKITATHBIM TIOHSTAEM, BBIXOMISI-
MM 3a paMKu Mones faHHeix MODBUS.
B T0 %€ Bpemst cructemMa NCTIOTHEHMS KOHT-
poJuiepa He MOXKEeT CaMOCTOSITETHHO OTIpe-
NeuTh, Kakue RETAIN-TiepeMeHHbBIC SIB-
JISTIOTCST yCTaBKaMU, a KaKue apXWBHBIMU
JMaHHBIMU, GOPMUPYEMBIMU CAMUM aJIro-
pUTMOM, W, HaKOHEIl, KaKOi HCTOYHUK
JAHHBIX SIBIISIETCST JOMUHUPYIOLITUM JUTST TEX
ni UHbIX RETAIN-TiepeMeHHBIX: CETeBbIC
KJIMEHTHI wiu caMm anroputM. [Ipu paspa-
00TKe MaKCUMAJIbHO O€30TTaCHOM CCTEMBI
WCTIOJTHEHUSI KOHTPOJUIEpa Ha 3TOT CYET He
MOTYT [IelaThCsl KaKue-In0o HesBHbIE
TIPENITOIOXKEHNS, KOTOPble HEBO3MOXHO
¢opmMaTbHO MPOBEPUTH TTPY CO3TAHUN WU
WCTIOTHEHUH TIOTh30BATEIHCKOTO TIPUIIO-
KeHust. M, BooOIIe ToBOpsl, CKazaHHOE
MOXHO OTHECTU He TOJIbKO K RETAIN-ne-
PEMEHHBIM, HO U K JIIOOBIM TJI00aJIbHBIM
TIEPEeMEHHBIM C TIPON3BOJILHBIM JOCTYTIOM
10 YTEHUIO U 3aTTUCH.

B xoHTposIepax Ipyrux mpou3BOIUTE-
JIEH C OHO33aJaYHOW CUCTEMOW UCIIOJIHE-
HUSI, B KOTOPOIl CETeBOI BBOJ-BBIBOI BCE-
T2 OTHENIEH OT UCTIONHEHNS TTOJThb30BaTeIh-
CKOTO KOJIa TI0 BpeMEHU, BOTIPOC CUHXPO-
HU3aIM MHOXECTBAa UICTOYHUKOB 3Ha4e-
HUI TIEPEeMEHHBIX C UCTIOHSIEMBIM KOIOM
JITOpUTMA PeliaeTcs aBTOMaTUIeCKH, HO 3
3TO TIPUXOIUTCS TUTATUTH TEM, YTO TIEPUO
1IMKJ1a TIOJIb30BATEIbCKOTO aIropuT™Ma U
BpeMsI peakilny Ha CEeTeBbIE 3apPOChl He-
BO3MOXHO TIpefickasaTh 3apaHee. Kpome
TOTO, TIPY 3TOM BBICOKA BEPOSITHOCTD TO-

TYPE AppSetPoints :
STRUCT

spRealValue : REAL;
spDwordValue : DWORD;
END_STRUCT
END_TYPE

VAR_GLOBAL RETAIN
(* HavanpHHE BHaYeHMs NpPU NMEepBOM Bamycke ¥*)

stSetpoints : AppSetPoints :=
(
spRealValue := 1.23,
spDWordValue := 12345
)
END_VAR

Puc. 8. leknapauuns RETAIN-nepemeHHbIX
C Ha4yabHbIMM 3HAYEHUAMU

www.cta.ru

CTA 4/2014
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fl

[ PLC Configuration

E--CEM713 MODBUS TCP Programmable Controller[
i BT $IBO: BYTE; (* Switches *) [CHANNEL
LT %QBO: BYTE: (* UserLED *) [CHENNEL (

Application Diagnostics[FIX]

1/0 Modules[FIX]

E--Ethernet Multiprotocol Port[FIX]
B--Modbus TCP Slave [FIX]

AT %IB2577: DWORD; (* Transact:

o0

Base parameters Modbus Access Properties |

=

Data Object Input Address | Holding Re
REAL Input "%IB2585 1
DWORD Input %lB 2589 3

AT 3IB2581: DWORD; (* ErroraCm

Inputg [FIX]
El--REAL Input [VAR]

‘o BT $IB2585: REAL;
E-~DWORD Input[VAR]

L

(*

|

Llll

Puc. 9. Kondurypauyms MODBUS-cepBepa ana npuéma 3HaYeHMi YCTaBOK, NPefCTaBAeHHbIX TUNOM

AppSetPoints

VAR _GLOBAL

(* CTpyKTypHasi MepeMeHHasi, MCIONb3yeMas IS MOJNyYEeHMUs *)

(* ycraBok mo MODBUS *)
mbSetpoints AT %IB2585
END_VAR

AppSetPoints;

Puc. 10. CTpyKTypHas nepemMeHHas ANA Nony4eHUsa 3Ha4yeHui ycrasok no MODBUS

(* Ananor FwMemCopy ms FastwelUtils.lib.

(* TnaBHOe OTIMuYMe — MOBBOJISET KONMMPOBAThH KyJa YT'OOHO OTKyJAa YI'ONHO, *)
(* Torma kak FwMemCopy KONMMpPYeT TOJILKO B Npejiejlax CerMeHTa IobGaibHEX *)

(* mAHHHEX.

(* BHMMAHME'! [epekpHTME IOMaNasoOHOB aJpecoB He NpoBepseTcs *)

FUNCTION MemCopyDirect : INT

VAR_INPUT
pDestination : POINTER TO BYTE;
pSource : POINTER TO BYTE;
size : INT;

END_VAR

VAR_TEMP
pDst : POINTER TO BYTE;
pSrc : POINTER TO BYTE;

idx : INT;
END_VAR
(* GEND_DECLARATION := '0' *)

MemCopyDirect := 0;

IF 0 <> pDestination AND 0 <> pSource AND 0 <> size THEN

pDst := pDestination;

pSrc := pSource;

FOR idx := 1 TO size DO
pDst” := pSrc”;
pDst := pDst + SIZEOF (pDst®);
pSrc := pSrc + SIZEOF(pSrc”);

END_FOR

MemCopyDirect := size;

END_IF

END_FUNCTION

*)

*)

Puc. 11. PyHKuMA KonupoBaHua size 6anT u3 o6nactn namatu pSource B pDestination

SIBIICHUS TPYTHOYJIOBUMBIX OIITMOOK BO Bpe-
Ms1 paboThI cucteMbl. [1pencTaBuM, K ipu-
Mepy, YTO 3HaueHue OyIeBOii mepeMeHHOM
bOnOff MpuUnoXeHUsI, WCIIOJTHSIEMOIO B
KOHTPOJUIEPE, OTIPEeNSIeTCS] Pe3yTbTaTOM
3amicy B HEKOTOpoe OMTOBOE TIOJIe TUTIA
Coil co croponsl kimmeHTa MODBUS.
[TycTh npunoxeHue, 0OHAPYKUB «IIepe -
HMiI PpoHT» 3HaYeHUs1 bOnOff, hopmupyer
VMITYJTbCHYIO KOMAaHIy BKIIIOYEHUST WU
BBIKJTIOUEHUST KOMMYTAIIMOHHOTO arapa-
Ta, TOAKIIOYEHHOTO K KaHATy TUCKPETHO-
'O BBIBOJIA KOHTPOJIIEPA, TIOCIIE YeTO CaMOo-
cTositesTbHO cOpackiBaeT B FALSE 3HaueHue
bOnOff. D10 HOpMATLHO PabOTAET O MO-
MeHTa, Korga kimueHT MODBUS, nepenas
B bOnOff 3nauenue TRUE, npomyckaer oT-

BET KOHTPOJIIepa Ha TAaHHBII 3a1TpOC 3ari-
CH 13-3a TIOMeXU B TuHUY cBsi3u. KoHTpos-
Jjep Xe, OOHapyXuB IepeaHUuil (POHT
bOnOYff, BBITAET KOMaHIy YIIPaBJICHUS U Ca-
MOCTOSITENTbHO ~ cOpachiBaeT 3HAYeHUE
bOnOff. Ecim xiuent MODBUS, He mosy-
YUB OTBETA Ha MOCIETHUI 3apoC 3aIncCH,
noBropHO Tiepenaét TRUE B bOnOff, ato
TPUBOIUT K TIOBTOPHOI BbIIau€ KOMaH/IbI
Ha KOMMYTaIIMOHHBIN armapat. JInubo mpu-
JIOKEHUE, B3aNMOJIEUCTBYIOIIIEe C KOHTPOJI-
sepoM o MODBUS, BkitoyaeT «KpacHBbIit
TpaHCIapaHT», IPeayTpesKaasi oreparopa o
HEYIaYHOM BBITIOTHEHUHU TTOCJIENHEN KO-
MaHIbI.

B cucteme ncnonHeHUsT KOHTPOJIIEPOB
FASTWEL 1/0 Holding-peructpsl s an-

TOPUTMA SIBJISIIOTCS CTPOTO BXOXHBIMU
(%I*), uTo 03HA4YaeT EMUHCTBEHHOCTD HC-
TOYHWKA 3HAYEHUIl OTOOpPaKEHHBIX Ha
HUX TIEPEMEHHBIX, a cpelda pa3paboTKu
CoDeSys 2.3 pa3meniaet nepeMeHHbIC TH-
na %I* u RETAIN-niepeMeHHbIC B pPa3HbIX
HeTiepeceKalolnXcsl CeTMeHTaxX MaMsITH,
YTO JieJlaeT HEBO3MOXHBIM OOBSIBISATDH
%I*-nepemeHHbiec B kKauectBe RETAIN.
Yrenue Holding-peTucTpoB KIMEHTAMHU
MODBUS wucronb3yeTcst TOIbKO ISl TO-
TO, YTOOBI Y3HATh, KaKNe 3HAYeHUST ObLITN
paHee 3amMcaHbl B HEKOTOPYIO 00JIacThb
Holding-peructpos 1o cetu. Takast Monenb
TTOBBIIIAET MPENCKA3yeMOCThb MTOBEIEHUS
CHCTEMBI, KaK C TOYKH 3PEHUST BHITIOTHU-
MOCTH BPEMEHHEIX OTPAaHUIEHHIA, TaK ¥ C
TOYKU 3PEHUS MPENOTBPALIEHUS JIOTUYe-
CKUX OIINOO0K, KOTOPbIE MOTYT BO3HUK-
HYTb TIPY HAJTMIUY BO3MOXHOCTU MEHSITh
3HAYEHMS JTIOOBIX TIEPEMEHHBIX U3 Pa3HBIX
HWCTOYHUKOB TaHHBIX.

Temnepb 0 TOM, KaKk peuIuTb 0003HAYeH-
HyI0 Ipo0IeMy CEeTeBOI MapaMeTpu3aruu
koHTposepoB FASTWEL 1/0. Unes co-
CTOUT B TOM, UYTO TIEpeJT 3aIyCKOM TIPUJIO-
SKEHUST Hy>KHO BPYYHYIO, UCTIONB3YST apud-
METHUKY yKa3aTeseil, CKOmMpoBaTh 3Have-
Hus TpedyeMmbix RETAIN-TiepeMeHHBIX B
COOTBETCTBYIOIIIMIE BXOHBIE TIEPEMEHHBIE,
otobpaxkéHHeie Ha Holding-peructpsl
MODBUS. Cucremuoe cobeitie Onlnit
SIBJISIETCST ETUHCTBEHHBIM MECTOM, TJIE 9TO
yIacTcsl ceiaTh, TTOCKOJIBKY TOCTIe HETO
TOJTH30BATETBCKUI KO UMEET JIEJIO C aji-
pecamu %[*-niepeMeHHBIX, pa3MEIIEHHBIX
B MTEPCOHAIBHBIX CETMEHTAX KaXKI0H 1K~
JIMYECKON 3a1auu, 0 YEM ObLIO TTOAPOOHO
pacckasaHo B MepBOif YaCTH CTaTbhU, OITy0-
nmkoBaHHO# B «CTA» 3/2014.

[MycTh ycTaBKM NEeKIapupoOBaHbI B BUIE
SHEProHEe3aBUCUMOI TEepEeMEeHHOM, Kak
rokasaHo Ha puc. 8. Torga B koHdurypa-
i MODBUS-cepBepa ciemyer co3nartb
HEOO0XOIMMOe YUCIIO BXOTHBIX ITepeMeH-
HBIX TS TIpUE€Ma 3HaUYeHU I YCTaBOK T10 Ce-
T, UCTIONB3YSI TE K€ TUTTBI IAHHBIX U B TOM
K€ TIOpsIIKe, KaK OHW TIePEeYUCIeHBI B
cTpyktypHOM THTIe AppSetPoints, Kak mo-
KazaHo Ha puc. 9.

3aTeM Hy>XKHO IeKJIapUpOBaTh IePeMeH-
HYI0, OTOOpaXXEHHYIO HAa HavyaJIbHbIN aj-
pec TPYMIIbI IepeMEeHHBIX B KOHGUTYpa-
muun MODBUS-cepBepa, Kak Moka3aHO
Ha puc. 10.

Harnee crnemyet co3maTb (GyHKIINIO KOTTH-
pOBaHUS JAaHHBIX TIO TIPOM3BOJIHLHOMY afl-
pecy, Ko KOTopoii moka3aH Ha puc. 11 .

Tenepb HEOOXOAUMO YCTAHOBUTH OOpa-
0OTYMK CUCTEMHOTO cOObITUSI Onlnit, KO-
TOpPOE TIPOUCXOANT BCAKUI pa3 MPH 3aITyc-
Ke KOHTpoJIIepa MpY BKITIOUEHUU MHUTa-

www.cta.ru
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HUST WIX TIOCTIe 3aTPy3KU TMPUIOXKEHUS B
KOHTPOJUIEP, HO [IO 3aITycKa CaMOTO TIpU-
JoxxeHus. PekoMeHmyeMblii B TOKyMeHTa-
LIMY CITIOCO0 YCTAaHOBKM 00paboTyrKa Cu-
CTEMHOTO  COOBITUSI  WJLTIOCTPUPYET
puc. 12. B paccmarpuBacMoM TIpuMepe
MOXHO BBITIOJTHUTH BCE HEOOXOIUMBIE
NEACTBUST HETTOCPEICTBEHHO B (DYHKIINU
SysEventDispatcher, HO ecliu TIOTpeOyeTCs
C/IeIaTh YTO-TO OOJIbINIee, YeM IMPOCTO KO-
MPOBaHNE, MOTYT MOHATOOUTHCS Bpe-
MEHHBIE TiepeMeHHbIe BHYTPU
SysEventDispatcher, a uX B Heil neKiapu-
pOBAaTh HEJTb3sI M3-32 0COOOTO COTJIAIIICHUST
0 BbI30Bax (pyHKIIMIT 00pabOTKU CUCTEM-
HbIX coObITuil. [losTomMy u3 (yHKIUMU
SysEventDispatcher mydiiie BbI3BaTh CTICLIN-
duueckuit 00paboTynk COOBITUS
OnlInitHandler, xak mmokazaHo Ha puc. 12.
Dynkuus OnlnitHandler komupyeT comep-
XuMmoe yctaBok u3 RETAIN-niepeMeHHO
stSetpoints, pacTiOIOXEHHON B CETMEHTE
SHEProHe3aBUCUMBIX TIEPEMEHHBIX, B TIe-
peMeHHYyI0 mbSetpoints, OTOOpaXKEHHYIO Ha
Holding-peructpsl. bonee M3sIIIHBIN CTIO-
co0 00paboTKM COOBITUS COCTOUT B UC-
MOJTh30BAHUY BMECTO OTAETbHOU (PyHK-
uvu OnlnitHandler crienmanbHOTO Oeii-
cmeus (Action), KOTOPbIM AOTOJHSIETCS
MporpaMMa, CofiepKaIasi yCTaBKy /Wi
yIpaBisioniasi 3HaYeHUSIMUA yCTaBOK. B
CoDeSys 2.3 deiicmesuss BO MHOTOM aHAJIO-
TMYHBl METONaM KJIacCOB B OOBEKTHO-
OPUEHTUPOBAHHBIX SI3BIKAX MTPOTPAMMU-
POBaHMSI 1 TTO3BOJISTIOT OTIEPUPOBATH BHYT-
PEHHUMU TIEPEMEHHBIMU TTPOTPAMMHBIX
enuuun tuna npoepamma (PROGRAM)
WIn (yHKYUOHANbHYLI 010K

(FUNCTIONAL BLOCK) w3 apyrux
nporpaMMHbBIX €AVUHUILI.

1 SucFuanthicnatcher (FIIN-GT)

FUNCTION SysEventDispatcher: DWORD
odw2tt

anna NTH MEUFD
(I I

FUFD ANN ND DEMMIE A

v
JIADTART,

HakoHel, B mpuioxeHue Hy>KHO 100a-
BUTb KOJ1 OOHOBJIEHUS yCTaBOK B RETAIN-
nepeMeHHBIX U3 Holding-peructpoB BO
BpeMs WCIIOJIHEHUsI, KaK IOKa3aHO Ha
puc. 13. B manHOM ciydyae mporpamma
PLC PRG 11epBoii XXe MTHCTPYKLIMEI KO-
pyeT 3HaYeHUs YCTaBOK, MOJIyYEHHBIX 110
MODBUS, B RETAIN-mepeMeHHYIO
stSetpoints. B mpuioxXeHUM ST peaibHOM
«00€eBOIT» CUCTEMBI KOTTMPOBAHYE MOXKHO
TIeJIaTh TOJBKO TIOCTIe TIPOBEPKU KOPPEKT-
HOCTU 3HAUYeHU, TIONYYEeHHBIX IO
MODBUS, a pe3yabrar poBepKH MOXET
obITh epenad SCADA-cucTeMe uepes oT-
NeTbHBIN Input-perucTp.

Peanusauusa cepeepa MODBUS
B KOAE NPUIIOXEeHUs

Ornrcanue 0cOOeHHOCTEH TIPUMEHEHUST
BCTPOEHHOTO cepBepa TmpoTtokoia MOD-
BUS xonTpomnepos FASTWEL 1/0 6yner
HETIOJTHBIM, €CJTM HEe YIIOMSTHYTh O CHCTEM-
Hott 6ubmoteke FastwelModbusServer.lib.
JlanHasa OubnnoTeKa npeaHa3HauyeHa Ui
KOHGMUTYPUPOBAHUSI W 3aIlycKa cepBepa
MODBUS, BX0OASIIIETO B COCTaB CUCTEMHO-
T'O TIPOTPAMMHOTO O0eCTIeUeHNST BCeX KOHT-
poitepoB FASTWEL 1/0, u3 kona rpuio-
xeHust CoDeSys 2.3, 3arpy>keHHOTO B KOHT-
poinep. Ilo cymectBy FastwelModbusSer-
ver.lib TO3BoMISIET MTPEBPATUTD JTI0OO0 KOHT-
pomnep FASTWEL 1/0 B nmogunmHEHHBIM
y3en cetu MODBUS RTU wnu ASCII, na-
K€ eCJT Y KOHTPOJUIepa HeT JIMIITHUX KOM-
MYHUKAIIMOHHBIX TTOPTOB. DTO CTAJIO BO3-
MOXKHBIM OJ1arofapsi CyleCTBEHHOMY yoTyd-
LIEHIO UHTETPaly HTePGhECHBIX MOTY-
sieii NIM741 u NIM742 B cuctemy UCITON-
HeHust KoHTposutepoB FASTWEL 1/0: Ha-
ypHas ¢ Jeta 2013 1., TaHHBIe MOIYJIA MO-

Syltemeverlsl

TYT UCTIONB30BAThCSI KaK TOJHOMPABHBIE
KOMMYHUKAIIMOHHBIE TIOPTHI.
Nznauanphno FastwelModbusServer.lib
ObLJTa TpeIHa3HaYeHa TOTBKO IS pabOThI
C CEepBUCHBIM TIOPTOM KOHTPOJUIEPOB
FASTWEL 1/0, pacrnioioXXeHHBIM Ha TIe-
penHeii TaHeu MO/ TUTACTUKOBOM KPBITII-
Koit, a u1st KoHTposuiepa CPM712 — u co
IITaTHBIM TTOPTOM MHTepdeiica RS-485,
€CJTU B KOH(UTypauuy IPYIIOKEHUS TSI
Hero yctaHoBJeHa onuust Not Used (He uc-
mosb3yercst). OMHaKo, KaK TOJIBKO TOPTHI
Ha 6a3e moxayneit NIM741/ NIM742 cranu
pPaBHOTIPABHBIMU CO BCTPOEHHBIMU KOM-
MYHUKAIMOHHBIMU TIOPTaMU, (QYHKIINU
oubnuoreku FastwelModbusServer.lib aB-
TOMATUIECKN DPACTIPOCTPAHUIUCH U Ha
JMAHHbBIE MOMYJIU, YTO OTKPBUIO TSI TIOJTb-
30BaTesiell HOBbIE BO3MOXKHOCTH.
Bo-miepBbIX, eciu B cucTeMe B KauecTBe
OCHOBHOI MarucTpajbHOU CETH, O0beIN-
HSIONE MHOXECTBO TEePPUTOPUATEHO
pacripeieIEHHBIX 00bEKTOB, TOJKEH HC-
nosib3oBatbcst MODBUS, Heobs13aTeIbHO
TpruoOpeTaTh KOHTPOJUIEP CO BCTPOSHHBIM
nHTepdeiicoM mogunHEHHOTO y371a MOD-
BUS, takoit kaxk CPM702 wiu CPM712.
B Takom ciydae MOXXHO TPUMEHUTH KOHT-
poJiiep JTI000To TUTIA, B TOM YUCIE C UH-
tepdeiicom Ethernet umu PROFIBUS DP,
a cepeep MODBUS peannzoBath Ha 6aze
oubmmorteku FastwelModbusServer.lib. Oc-
HOBHOI1 3Ke ceTeBOil MHTep(deiic KOHTPOII-
Jiepa MOXET CIYXWUTh JJIsSI OpraHu3aIuu
«OBICTPOI» JIOKAJILHON CEeTHU Ha caMOM
00beKkTe, KaK B cly4ae KOHTpoJuiepa
CPM713, KOTOpBIii OMHOBPEMEHHO SIB-
JISIETCST U KITMEHTOM (MacTepoM) U cepBe-
poMm (momumHéHHBIM) MODBUS TCP.
HexoTopsie 13 BO3MOXHBIX pOjieil KOHT-

» ] ]

| I

0001 |IF eventIype = F_EVENT_ON_INIT THEN

0002| OnInitHandler():
0003 |[END_IF
0004

0005

1) ®yukuna SysEventDispatcher 6yaeT 0LHOKPATHO BbI3BaHa
npu 3anycke KOHTponnepa,

lood OOV L _l

LT UnLogin

n
= Oninit

| 0 OnTimer

[0 OnLogout
0 OnProgra..
G

Called when Login occured
Called when Logout occured
Called when a new program do...
Dading stans
the prggram... SysEventDispatcher

— Called when down
Called once befare

Called cyclically with a contralle...

2) 13 Heé OypneT BblaBaHa OnlnitHandler,

]
»

eate POU |

0003 | (* BHMMAHME!

0005.\(* sagaun *)

0001 |(* YcTanaBmMBaeM BO BXONHOM CEIMEHTE NPWIOXEHMA, KyOoa oTofpaxexs Holding-perw
0002 | (* 3naueHMA YCTABOK M3 3HEpTOHe3aBMCHMON DPiofansHoi mepeMeHHOM. *)
3To MOXHO CHEJaTk TONBKO Tak M TOJIbKO 3Oechb,

noToMy
0004 |(* B uMrmMYeckolil 3amaye BepHET aIpec B NEPCOHANEHOM CETMEHTE (=73

Interface for Event Onlnit:

¢ stSetroints.

2) 4T NpMBEAET K CUHXPOHW3aLMK 3Ha4eHuit mbSetroints

MemCopyDirect (ADR (mbSetpoints), ADR(stSetpoints), SIZEOF (stSetpointas) J)

—|EVEm:Iype : DWORD OnInit : DHORDI—

ET |

»

Puc. 12. YctaHoBKa 06paboTunka cucteMHoro cobbitua Onlnit pnA 3anucK Ha4anbHOro AW paHee COXpaHEéHHOro 3HauyeHna RETAIN-nepemeHHoii B

nepemeHHylo, oTo6paxéHHyio Ha Holding-peructpet MODBUS
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posnepa CPM713 B ceTeBOM B3auMOJEHi-
CTBUU TI0Ka3aHbI Ha puc. 14.

Bo-BTOpPBIX, TOTIOJIHUTENBHBIN CepBEP
MODBUS MoxHO uCTIonb30BaTh WISt 00-
MEeHa MaHHBIMU MeXITy KOHTPOJIJIEPOM 1
TaHeJISIMU JIOKAJTbHOM BU3yaIu3aluu, Ta-
KUMHU Kak rnocTasfsgeMble hupmoit Wein-
tek, KoTopble OOBIYHO pa3MenIaoTCs
BOJIM3U KOHTPOJLIEpa.

Takum o6paszom, 6ubaroreka Fastwel-
ModbusServer.lib mo3Bomsier co3maBaTh
BeCbMa S9KOHOMUYHBIE PEIIeHUs, TPUIEM
He TOJIbKO 32 CYET Pa3HUIIBI B CTOUMOCTH
armapaTHBIX CPEICTB M TMPOTPaMMHOTO
obecrieueHus TI0 CPAaBHEHUIO C TTPOAYKIIU-
eif KOHKYPEHTOB, MMEIOIIIel aHATTOTUIHbBIE
(yHKUIMOHANBHBIE BO3MOXHOCTH, HO W
Omaromapst yHUGUKAIINY UCTIOTb3yeMOTO
000pyIOBaHUSI U TPOTPAMMHOTO obec-
TIeYeHUSI.

s peanuzannu cepsepa MODBUS ¢
noMo1bio 6ubnnorexu FastwelModbus-
Server.lib HYyXHO BKIJIIOYUTH HTaHHYIO
6ubnuoreky B pecypc Library Manager
(Menemxep  OMONMMOTEK)  TpoOeKTa
CoDeSys 2.3.

Ecnu oOMeH maHHBIMU € CEpBEPOM OJ-
JKEH OCYIIECTBIISITBCSI Yepe3 CePBUCHBIN
MOPT Ha MepeaHel MaHeIn KOHTPOJUIepa,
HEOOXOMMMO BKJTIOUUTH TEPeKITIouaTeb

PROSOFT®

PROGRAM PLC_PRG

VAR

(* MpPOCTO CYETUYMK LMKIIOB *)
dwCounter : DWORD;

END_VAR

(* Q@END_DECLARATION := '0' *)

(* KonmupyeM BHaYeHMs YyCTaBOK, IOJyYEeHHHX Mo MODBUS, B SHeproHesaBUMCHMMyW *)

(* rnobanpHyw NepeMeHHyw. *)

(* B 60eBOM NMpoekTe HeoGXOAMMO HAeJylaTh Balupalyio BHaYeHun'! *)

stSetpoints := mbSetpoints;

dwCounter := dwCounter + 1;

END_PROGRAM

Puc. 13. 06HoBneHue ycTaBok B RETAIN-nepemeHHom stSetpoints Bo BpeMa UCNONHEHNA NPUNOKEHUA

4-T0 6710Ka TepeKITIoyaTesieil KOHTpOJUIepa.
Ecinu xxe TpebyeTcst NCrob30BaTh KOMMY-
HUKAllMOHHBIA TOPT Ha 0asze MOIys
NIM741 wm NIM742, cienyet mOaKITiO-
YUTH JAHHBI MOMYJTh K BHYTPEHHE! IIIHE
KOHTpoJulepa, a 3areM B pecypce PLC
Configuration mpoekra CoDeSys 2.3 no6a-
BUTH 2neMeHT NIM741 RS-485 IxUART
Stream Module wnmu NIM742 RS-232
IxUART Stream Module B XoHpUTYpaimo
MEXMOJYJIbHOW MIMWHBI. Jl00aBasITh WU
BCTaBJISATH JaHHBIN 2JIEMEHT HY>XHO B TIO-
3UIMIO CIKMCKa MOMYJell BBOIA-BHIBOAA,
COOTBETCTBYIOIIYIO TIOPSITKOBOMY HOMEPY
peaTbHOTO MOMYJISI Ha IITMHE, UCKITIOYasi BCe
MacCUBHBIE MoIyu. st ymobcTBa umeH-
TU(DUKALIMU OMUCAHUI MOJIYJE MOXHO

MENKHYTh HA KOPHEBOM 3JIEMEHTE CITHCKa
momyneii (I/0 Modules) B nepeBe KOHGUTY-
panuuy 1 HaxaTb KHOTIKY O6Hogumb Home-
pa, 9To TIPUBEIET K TIOSIBIEHUIO HOMEPOB
MOyJeil crpaBa OT WX Ha3BaHUU, a IS
osnemeHTOB NIM741 RS-485 IxUART
Stream Module u NIM742 RS-232 IxUART
Stream Module cripaBa 0T Ha3BaHUI
TOSIBSITCSL  TIOJIHBIE ~ WAGHTU(DUKATOPHI
COMI101...COM 164, 4nCIOBYIO COCTaB-
JISTIOTIYI0 KOTOPBIX HYXKHO HCITOIb30BaTh
TIPY OTKPBITUY COOTBETCTBYIOIINX KOMMY-
HUKAIIMOHHBIX TIOPTOB.

bubnuoreka FastwelModbusServer.lib
WMeeT eqUHCTBeHHYI0 dyHKIno FwMod-
busServerlnit, KoTOpast TOKHA OBITH BBI-
3BaHa OJWH pa3 U3 00pabOTINKA CUCTEM-

" Industrial Ethernet

OOULUUANDHDBHN

MOCKBA
C.-METEPBYPT
CAMAPA

Industrial Ethernet:
BLICOKOS OTKO30YCTOMYMBOCT,
BbICOKOS MPOMYCKHAs CMOCOBHOCT,

BbICOKAsS1 CKOPOCTb nNepenayn AaHHbIX

OWCTPWBbLHWTOP
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HOTo coObITUsI Onlnit. @yHKIINS IPUHUMA-
eT JeThipe aprymMeHTa. [1epBbiii aprymMeHT
JIOJKEH COoNepKaTh yKa3aTellb Ha TIepeMeH-
Hyto tuna F MODBUS SERVER SET-
TINGS, xotopas oIpenesieT HoMep KOM-
MYHHMKAIIMOHHOTO TIOPTa, afpec y37a B ce-
™ MODBUS u mapamerpsr ooMena. Crie-
IYIOITUMU TpeMsT apryMeHTaMu hyHKIIUN
TepenaloTcsl TPU yKas3aresst Ha TTepeMeH-
Hele Turia F VAR _DESCRIPTOR, onuchl-
Balolre 00TaCTH YTeHUsI, 3aTTUCH 1 JHar-
Hoctuku cepBepa MODBUS. [eknaparust
crpyktypsl F VAR DESCRIPTOR tiokasa-
Ha Ha puc. 15.

[Monst Address n Size mOJZKHEI coaepKaTh
azpec v pa3Mep epeMeHHOM, TPeATIOUTH -
TEJILHO CTPYKTYPBI WX MacCHBa, KOTOPYIO
TIPENITOJIaTaeTCsT YUTATh WU U3MEHSITH 110
MODBUS. B none Poulndex nomkeH ObITh
repenaH MHIEKC MTPOrpaMMHON eTUHUIIBI
(TIporpamMMBbI WU K3eMITIsIpa GYHKIIAO-
HaJILHOTO 0J10Ka), B KOTOPOil 0OBSIBIIEHA
oToOpaxkaemasi iepeMeHHast, YToobl odec-
TeYUTh KOOPAMHUPOBAHHYIO PaboTy cep-
Bepa MODBUS u 3amaun, U3 KOTOpOU
OCYIIIECTBIISIETCST OCTYT K 0TOOpakaeMoit
nepeMeHHoii. MiHaekc mporpaMMHOIi efm-
HUIBI MOXET OBITH ITOJTyYeH OTIePaTOpOM
INDEXOF, xoTopoMy B KaueCTBe TTapaMeT-
pa riepeaaéTcst UMsI IPOTrpaMMHOM eNUHM-

Cepsep MODBUS TCP

£

e o [ [

&

- 3

L]

&

Knnent MODBUS TCP

Cepsep MODBUS RTU unun ASCII

T cpmma
iuuwsnu. (o)
S BT

Puc. 14. Bo3moxkHble ponu KoHTponsiepa CPM713 B ceteBoM B3aumogeincTsmum no nporokony MODBUS

1IBI, a aipecC M pa3Mep MepeMeHHOM’, OTO-
opaxaemoit Ha MODBUS, monyuarorcs
ortepatopamu ADR n SIZEOF cooTBeT-
ctBeHHO. Ha puc. 16 npuBenés mpumep
deiicmeus (Action), BEI3BIBAEMOTO TIPU 00-
paboTKe CUCTEMHOTO coObITUS Onlnit nius
nHUIManm3anuu ceppepa MODBUS uepes
onommoteky  FastwelModbusServer.lib.
B manHom nipumepe riepeMeHHbie MbSrvin-
put, MbSrvOutput u MbSrvDiag, oT006-
paxkaemble Ha MODBUS, mpunamiexar

nporpamme MBSRVI, a mnepemeHHas
mbNodeSettings, TIOCPEICTBOM KOTOPOIA
YCTaHABIIMBAIOTCSI TapaMeTpbl OOMeHa,
MOXET OBbITh [NTI0OATbHON KOHCTAHTOM.
Ecnu cepBep mHUIIMANU3UPOBAH yC-
nemno, Gyakuus FwModbusServerinit
BO3BpaIllaeT HyJeBoe 3HaueHue. B nanb-
HelIIeM OT MPUJIOXKEeHUs He TpedyeTcs
KaKoTo-J11M00 yJacTusi B 0OMeHe TaHHbI-
MU C KJIMeHTOM Tio cetu. [lepemenHas
MbSrvDiag, anpec U pa3Mep KOTOPOiA

PasHoobpa3zmne npoTokonos, OCHOBAHHbIX

Ha npuHumnax cetn Ethernet, ux nonynspHocts

M AOCTYMHOCTb FAPAHTMPYIOT 3AKA3YWKY BbICOKYIO
CKOPOCTb M NIErKOCTb MHTEFPALMM CUCTEMBI B MPOEKT
Ha 6ase obopyaoeanmns komnanmmn WAGO

N\ ‘ INNOVATIVE CONNECTIONS

KOMNAHWUM WAGDO
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TYPE F_VAR_DESCRIPTOR :
STRUCT

(* Yxkasarener Ha obnacTe namaTH, oTobpaxaemor Ha MODBUS. *)

Address : DWORD;
(* PasMep oTobGpaxaeMoit obimacTu maMsaTu B GaiTax. *)
Size : INT;
(* MHOekc nmporpaMMHOM epguHMIH (POU), copepxameli ONMCHBAEMyK II€PEeMeHHyW. *)
PouIndex : INT;
END_STRUCT
END_TYPE

Puc. 15. CrpykrypHbint Tun F_VAR_DESCRIPTOR

repenaHsl B MOCIEIHEM TTapaMeTpe pu
BeI3O0Be FwModbusServerInit B paccmar-
puBaeMoOM TIpUMepe, WMeeT THIl
F_MODBUS_SERVER_DIAGNOSTICS,
KOTOpBIi onpenesiéH B oudauoreke Fast-
welModbusServer.lib 1 T03BoIsIET TTPUITO-
JKEHUIO CJIENTD 32 TEKYIIIUM COCTOSTHUEM
cepBepa, KOJIMIECTBOM YCTICIITHBIX OTiepa-
1T oOOMeHa TI0 CeTU, KOJIMYECTBOM HU3-
KOYPOBHEBBIX 1 BBICOKOYPOBHEBBIX OIIIH-
00K (MCKIIFOUECHUIT), KOTOPBbIE MOTYT BO3-
HUKHYTh TIPU TOCTYIJICHUM 3aIpOCOB K
HECYIIECTBYIOIINM OOBEKTaM CO CTOPOHBI
ximenta MODBUS.

O6acTh aMsITH, OompenesieMast BTO-
pbIM aprymeHTOM FwModbusServerinit,
oToOpaxkaeTcs Ha Habop PeTucTPOB U OU-
TOBBIX TOJIEH, TOCTYITHBIX IS YTEHUS U
3anucu 1o ceTu (Holding Register i Coil), a
001aCTh, OTMChIBaeMast TPETbUM apTyMeH-
TOM, — Ha PETUCTPHI U OUTOBBIE TIOJIS, 10-
CTYITHBIE TOJIBKO [JISI YTEHUs IO CEeTH
(Input Register ut Discrete Input). Peructpbl
1 OWTOBBIE TOJST HYMEPYIOTCSI W aape-
CYIOTCS TIO TeM Xe MpaBuIaM, OTIMCaHNe
KOTOPBIX OBUTO TAHO TSI TUIOCKOU MOMIETN
otobpaxeHus. [1pu ucroapb3oBaHuu 6M0-
nmoteku FastwelModbusServer.lib monb30-
BaTeJIb UMEET JeJI0 C TOU JXe peann3aiueit
ceppuca MODBUS, kotopas ¢pyHKIIMO-
HUpyeT B KoHTpoiepax CPM712,
CPM713 u MK905-01,03\CDS B kaue-
CTBE OCHOBHOTO CEpBUCA BHEIIIHEH CEeTH.
Pa3znu1ia coctonTt TOMBKO B CITOCOOE KOH-
¢urypupoBanus cepsuca MODBUS.
Kondurypaumst cepBuca, cozmaBaemast
rnoib3oBatesieM B OkHe pecypca PLC
Configuration, mepenaércs cepsucy MOD-
BUS 6e3 yuactus npuioxeHusi, pa3pada-
TBIBA€MOTO TIOJIb30BaTEIeM, CPEACTBAMU
CHUCTEMHOTO IMPOTPAMMHOTO 00ECTIeUeHUSI
KoHTposuiepa. bubnuoreka FastwelMod-
busServer.lib mo3BoJsieT CKOHGUTYPUPO-
Bath cepuc MODBUS u3 mpuioxxeHusI.

Bo Bpemst paboThl IPUITOXKEHUST TIEpe
KaXXIBbIM IIMKJIOM 3a[1a4¥, U3 KOTOPOIA BBI-
3bIBa€TCS TIPOTPAMMHAsl eNUHULIA C WH-
NIEKCOM, TIepeIaHHBIM BO BTOPOM Tapa-
MeTtpe GyHKuUu FwModbusServerlnit,
MPOUCXOMUT KOMMPOBAHUE NAHHBIX U3
BHYTpeHHero Oydepa Holding-peructpon
cepepa MODBUS B nepeMeHHY10, anpec
U pa3Mmep KOTOPOiIl ObUIM TiepeJaHbl BO
BTOPOM TapaMeTpe BMECTe C HOMEpOM

MPOrpaMMHON eqnHULIBL. TakuM oOpazom,
U3MEHEHUsI, CIeTaHHbIe YIATEHHBIM KU -
entoM MODBUS 1o cetu, HUKOrga He
MOTYT OBITh BOCTIPUHSITHI TIPUTOXKEHUEM
Mocpenu UKIJIa 3anadu, ONepupyloneit
TepeMeHHO#, KoTopasi OoToOpakeHa Ha
Holding-peructpbl u GUTOBBIE TIOJISI TUTIA
Coil. B KoHIIe LIMKJIA 331249, 13 KOTOPOI
BBI3BIBAETCS POTPAMMHAsI €IMHUIIA C MH-
JIeKCOM, TiepenaHHbIM yHKUUU FwMod-
busServerlnit B TpeTheM TlapamMeTpe, Tpo-
HUCXOANT KOMMPOBaHUE JAHHBIX U3 TIepe-
MEHHOM, 0TOOpak€HHOM Ha [nput-peruct-
pbl ¥ GuTOBBIE TIOJIs1 TUMA Discrete Input, BO
BHYTpeHHUIt Oydep /nput-perucTpos cep-
Bepa MODBUS. Takum 00pa3om, KJIMEHT
MODBUS Hukorma He CMOXET IIPOYMTATh
YaCTUIHO CcHOPMUPOBAHHOE 3HAUYECHUE
TepeMeHHO IMoCpeay IUKIa 3a1a4uu, IO
yIIpaBJIeHNEM KOTOpoi dhopmupyercs eé
3Hauenue. Ecnu 3ampoc ureHus mocryma-
€T B TAKOW HETIOAXOMSIIITNI MOMEHT, OTBET
Ha Hero hopMuUpyeTcs 6e3 JIUITHUX 3aIep-
JKeK M3 BHYTpeHHero Oydepa [nput-pe-
ructpoB cepepa MODBUS.

[Tonpo6Has nHOpMaIUs 0 IpUMeEHe-
auu 6ubnuoteku FastwelModbusServer.lib
MpUBeaeHa B JOKYMEHTAIINN, a TaKXKe B
MpuMepax MporpaMMUPOBAHUS, TTOCTAB-
JsieMbIX B makete aganTtanuu CoDeSys 2.3
st FASTWEL 1/0.

Macrep MODBUS u MODBUS TCP
B KOHTponnepax CPM712
u CPM713

B 3aBepiieHue pacckaza o (hyHKIMO-
HaJIbHBIX BO3MOXKHOCTSIX KOHTDPOJUIEPOB
FASTWEL 1/0O, cBSI3aHHBIX C ITIPOTOKOJIOM
MODBUS, cTout ynoMsiHyTb O peaan3a-
mun  kimmeHTta (macrepa) MODBUS u
MODBUS TCP B kouTpomiepax CPM712,
CPM713 u MK905-01,03\CDS.

Mg Bxkmouyenus: kiameHta MODBUS
RTU um ASCII Ha KoHTposmiepe CPM712
HyxHO B okHe pecypca PLC Configuration
IUIs1 97ieMeHTa fepeBa Serial Port BbIOpaTh
omnuuio Modbus Serial Master, Kak 1mokasa-
Ho Ha puc. 17. Ha konTtpomnepe CPM713
xmmeHT MODBUS moxeT (pyHKIIMOHMPO-
BaTb OJIHOBPEMEHHO C CEPBEPOM, ITOITOMY
B JiepeBe KOH(UTYpalluu BCeraa MpUcyT-
cTByeT 27eMeHT Ethernet Multiprotocol Port —
Modbus TCP Master.

Hanee nnsgs CPM712 HeoOxoauMoO Ha-
CTPOUTD MapaMeTpbl OOMeHa, BKIIIOYAsT pe-
xum miporokojia (RTU wmm ASCII), cko-
pOCTh OOMEHA, PEKUM KOHTPOJIS 10 4ET-
HOCTM U KOJIMYECTBO CTOMOBBIX OUTOB.
OOumMM  mapameTpoM Ui KJIMEHTOB
MODBUS u MODBUS TCP Ha KOHTpOJI-
nepax CPM712u CPM713 aBnsiercs mapa-
MeTp [panyasprocms onpoca (Mc), TMOKa-
3aHHBII Ha puc. 18.

JlaHHBIN MapameTp ompeessiecT MUHU-
MaJIbHBIN MHTEPBAJ BPEMEHU MEXIy O4e-
PEIHBIM U CJICIYIOIIAM 3aITPOCAMK YTCHUSI
U/WIU 3alUCU PETMCTPOB U OUTOBBIX TMO-
Jieii, TiepeaBacMbIX B ajipec YIalEHHBIX
cepBepoB MODBUS. Kondurypatyst K-

2 InitServer (ST} - MBSRV1 (PRG-ST)} =] E3
F.

0001 {* Humerc POU MBSEV1 ofnacTH NepelaBacMHX IAHHHK *)
o002 outputsDesc.Poulndex := INDEXOF {(MBSEV1):

0003 {* Ampec oBlacTH DEpENABAEMHX IEHHHK *)

0004 ocutputsDesc.Address := ADRE (MBSEV1.MbSrvOutput):
0005 {* Pasmdep ofmacTM ODEepeNaBACMHX JAHHHE *)

0006 outputaDesc.5ize := SIZEOF (MBSEV1.MbSrvOutput) ;
0007

0008 {* Mumerc POU MBSEV1 ofnacTH DpMHMMBEMHX NaHHHE *)
Q009 inputsDesc.Poulndex := INDEXOF (MBSEV1) :

0010 (* Ampec oBNacTH NPMHUMAEMHE OAHHHE *)

0011 inputsDesc.hAddress := ADE (MBSEV1.MbSrvInput);

0012 {* Paamep obNACTHM OPMHMMACMEHE IAHHEHK *)

0013 inputsDesc.5ize := SIZEOF (MBSEV1.MbSrwvInput):

0014

0015 (* Humerc POU MBSEV1 ofnacTy OIMATHOCTHERM *)

0016 diagnosticsDesc.Poulndex := INDEXOF (MBSEV1):

0017 {* Arpec ofmacTy IMATHOCTHEM *)

0018 diagna-at.icaDeac.h:{id#eaa := ADR (MBSEV1.MbSrvDiags) ;
0019 {* Paamep obNACTM OMATHOCTHMEM *)

0020 diagnoaticaDesc.5ize := SIZEQF (MBSEV1.MbSrvDiags) ;
0021

0022 {* HEamamMsupyeM cepBep *)

0023 MbServerInitBesult := FwModbusServerInit( ADE (mbNodeSettingsa),
0024

0025

0026

sann9 |

Ei

ADE (inputsDesc) ,
ADE (outputsDesc) ,
ADE {(diagnosticsDesc) ) ; =

Ll [

Puc. 16. Unnumanusauymua cepsepa MODBUS B npunoxenuu
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1SCAIME

LINFINIMENT PRECIS INFINITE PRECISION

[OscAIME

— — AT

OBSGW-100 — paT4ukm OBLG — 3KCTEeH30MeTpbI
NSt KOHTPONS HANPSXKEHHO- C U3MepuTenbHon 6a3ow Ao
nedopmM1poBaHHOro 1,5 M ans nobbix NoBEpX-
COCTOSIHNSI 06 BEKTOB HocTeW

OBDI — paT4nku gns OBTI| — MHKNNHOMETPbI
VU3MEpEHUs CTPYKTYPHOMU ANA BbICOKOTO4HbIX
nedhopmanm unm oTHocu- M3MepeHVIl7I yrna HakJsioHa

TeJIbHOro cMeLleHnsa

MpeumyLlecTBa Nnepen 3NEKTPUYECKON CUCTEMOM

* HevyyBCTBUTENBHOCTb K 9NIEKTPOMAarHUTHLIM NoMexam
* YCTOMYMBOCTb K KOPPO3UK
¢ B3pbiBO6E30ONACHBIE CUCTEMBI (MPUMEHEHWE CBETOBOIO CUrHana BMECTO SMIEKTPUHECKOr0)

* lcnonb3oBaHve o 15 gaT4MkoB B OOHOW M3MEPUTENBHOW NMUHUM CyMMapHOW OJIMHON A0 4 KM

ORS0O]
[=]%:

PROSOFT®

ODULNANBHBIA AUCTPUBLIOTOP MPOAYKLIMM SCAIME

MOCKBA Ten.:
C.-NETEPBYPT Ten.:
ANIMA-ATA Ten.:
BONTOrPAR Ten.:
EKATEPUHBYPI Ten.:
KA3AHb Ten.:
KWUEB Ten.:
KPACHO[JAP Ten.: (
H. HOBFOPOR Ten.: (
HOBOCUBUPCK Ten.: (
o

(

(

(

OMCK Ten
CAMAPA Ten.:
VOA Ten.:

YENABUHCK Ten.:

(
(
(
(
(
(

+

495) 234-0636 « dakc: (495) 234-0640 « info@prosoft.ru « www.prosoft.ru

812) 448-0444 - dakc: (812) 448-0339 - info@spb.prosoft.ru « www.prosoft.ru

727) 329-5121 « sales@kz.prosoft.ru « www.prosoft-kz.com

8442) 260-048 « volgograd@prosoft.ru « www.prosoft.ru

343) 376-2820; 356-5111 « dakc: (343) 310-0106 « info@prosoftsystems.ru « www.prosoftsystems.ru
843) 291-7555 « dakc: (843) 570-4315 « info@kzn.prosoft.ru « www.prosoft.ru

38 (044) 206-2343; 206-2478 « info@prosoft-ua.com « www.prosoft-ua.com

861) 224-9513 « ®akc: (861) 224-9513 « krasnodar@prosoft.ru « www.prosoft.ru

831) 215-4084 « ®akc: (831) 215-4084 « n.novgorod@prosoft.ru « www.prosoft.ru

383) 202-0960; 335-7001/7002 « dakc: (383) 230-2729 « info@nsk.prosoft.ru « www.prosoft.ru
3812) 286-521 « ®akc: (3812) 315-294 - omsk@prosoft.ru « www.prosoft.ru

846) 277-9166  ®akc: (846) 277-9165 « info@samara.prosoft.ru « www.prosoft.ru

347) 292-5216/5217 « ®axkc: (347) 292-5218 « info@ufa.prosoft.ru « www.prosoft.ru

351) 239-9360 - chelyabinsk@prosoft.ru « www.prosoft.ru
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LC Configuration

E---Fastwel I/0 System Configuration ﬂ
E-""-CPMTIZ MODBEUS RTU/ASCII Programmable Contro:
: BYTE: (* Switches *) [CHANNEL
: BYTE; (* UserLED *) [CHANNEL
-Application Diagnostics[FIX]
-1/0 Modules[FIX]
-Serial Port[FIX]
‘-ilNot TUsed[SLOT]
-DNP3 Protocol [FIX]

Insert Element i
Append Subelement

=1 nt
Calculate addresses

il Gl
Copy Ctrl+C
Paste e
[elete e

Puc. 17. Aktusu3auua knmexHta MODBUS B npunoxeHuu ana koutponnepa CPM712

fF PLC Configuration =101 ]
E--Fastwel I/0 System Configuration ﬂ
El---CEM713 MODBUS TCP Programmsble
- BT $IB0: BYTE:; (* Switche:
- LT %QBO: BYTE: (* UserLED
B--Application Diagnostics[FI
E--I/0 Modules[FIX]
El--Ethernet Multiprotocol Por
Modbus TCP Slave[FIX]

MaHene ceoicTs Fastwel I

" MapameTpel cend MODBLUS

[paHynApHocTs onpoca, i51] )
PenakTtop cem... |

TCP Slave [VER]

-~TCP Slave [VAR] =
K1 ﬂ_l

Puc. 18. IpaHynapHocTb onpoca noA4YMHEHHbIX y3nos MODBUS

PLC Configuration | _ (O] |

El-Fastwel I/0 System Configuration ﬂ
E!------CPM?lZ MODBUS RTU/ASCII Programmable Contro:

- AT $TBO: BYTE:; (* Switches *) [CHANNEL

- AT $QBO: BYTE:; (* UserLED *) [CHANNEL

MaHens ceoAcTe Fastwel |

KormmeHTapuit I

Application Diagnostics[FIX]

E--1/0 Modules [FIX]

E-Serial Port[FIX]

E--Modbus Serial Master[SLOT]
O :

CeolicTea noguvHenHoro ysna MODBUS RTU/ASCI
Aapec 5 3 MNepectasnats
Ll I cnosa

200 (20...10000) mc:

Read-Only Register...
Read-Only Input...
Write-Only Holding Register...
Read-Write Holding Register. ..

TalimayT oTBETS:

IR Insert Serial Slave ]
AT $IB2581 FReplaceelement

E--Serial Slave[VA Caloulate addresses

[--Serial Slave[VA  Cut Cirl+%
= Read-Only Holding Register...
Serial Slave[Va Copy Cirl+C Wirite-Only Coil
Serial Slave[VA [P]aft; ;trllw Read-Write Coil...
AN il ele el i
LI_I A Read-Only Cail...

Puc. 19. lo6aBneHne onucaHua KOMMYHUKALMOHHOro 06beKTa B KOH(uUrypauuio cepsepa MODBUS

FIT PLC Configuration

Anpec nepeoro
perncTpa e 3anpoce

Konw4ecteo
perucTpoB B 3anpoce

KOMMYHUKALWOHHEIA OGLEKT
4nA chopMupoBaHnA 3anpocoe 04
(Read Input Registers)

KaHan ans YTeHus 3HaYeHua
Tuna DWORD y cepeepa

WORD Input...
Serial Slawve [VAR]

Replace element DWORD Input...
Serial Slave[VAR] Calculate addresses
Serial Slave [VAR LREAL Input...

L Cut Cirl+x% S
B--Serial Slave [VAR] o it SHysinEs
-DNP3 Protocol [FIX] Paste CErl .
Delete Del
Al D

Puc. 20. lo6aBneHne KaHanoB B ONMcaHWe KOMMYHMKALUOHHOTO 06beKTa

enra MODBUS 1 MODBUS TCP 1o cy-
IIECTBY OTIPEIEIISIET pacTcaHe 0OMeHa 1o
CeTH C YNAIEHHBIMU CEepBepaMu, TO €CThb
MHOKECTBO 3aIPOCOB YTEHUS U 3aITHCH, KO-
TOpBIE KJTMEHT OyIeT IiepeaBaTh cepBepaM,
¥ YaCTOTY WX Tiepelayun.

Jlist coanaHcMpoBaHHOUM paboOThI Beex
TOACUCTEM KOHTPOJUIEPOB, TOMXIEPXKU-
BalOMMX (YHKIMOHAIBHOCTh KITMEHTA
MODBUS, MuHNMaIbHBINM MHTEPBAJ Bpe-
MEHU MEXIY IBYMsI 3alpocaMiu yHaJ€H-
HBIM cepBepaM (U3NWYECKN OTpaHWIEeH
3HAUYEHMEM, YyTh MeHBIIM 20 Mc, TI03TO-
My HE UMEeT CMBICJIA 3a/1aBaTh 3HAUCHNUE
rpaHyiIsipHocTu MeHee 20 Mc.

3aTeM B KoH(purypaiuio kieHta MOD-
BUS nmu MODBUS TCP HyXHO 106aBUTh
3JIEMEHTBI, OMMCHIBAIOIIME TTOMYNHEHHbIE
Y3JIbI, C KOTOPBIMHM TIPEACTOUT OOMEHU-
BaThCs JAHHBIMU TI0 ceTu. J1J1st mpoToKona
MODBUS TCP cBoiicTBa KaxkIoro cepBe-
pa conepxar [P-anpec, Homep mopra (1o
ymomdanuio 502) u HOMep oImpalrrBae-
MOTO y371a Ha cepBepe BBUIY TOTO, UTO MPO-
Tokon MODBUS TCP mnommepXuBaeT
MapIIpyTU3aliio 3allPOCOB B TIOACETh
MODBUS, nonkimouéHHYIO K yIaTEHHOMY
cepBepy. B koHpurypaumm cepsepa MOD-
BUS RTU wm ASCII co6cTBeHHBIM T1apa-
METPOM SIBJISIETCST TOJIBKO CETeBOU ampec
MOMYMHEHHOTO y371a. OOIIMMI B KOHDUTY-
paunu cepsepoB MODBUS TCP u
MODBUS RTU/ASCII siBnstroTcst 1Ba ma-
pameTpa: TaiiM-ayT OTBeTa W MPU3HAK He-
00XOIMMOCTH MEHSITh MecTaMu OalThl B
CJIOBAXx 3aMPOCOB U OTBETOB K CEPBEPY, ECIU
Ha cepBepe UCTIONb3yeTcsl KomupoBKa Big-
Endian, korma crapiive 6aiiTbl 3HaAYCHWI
pacrionaraloTcs 1o MITAIIINM aipecaM Ta-
M. O6paTuTe BHUMaHUE, UYTO 3a1aBac-
MBIl TaliM-ayT OTBETA OTIPENesIsIeT MaKCH-
MaJbHOE 3HaYeHUE 3aIepKKU OTBETa yIa-
Jénnoro cepsepa 7 gy p, 0 KOTOPOIA TOBOPH-
JIOCh paHee.

[Hanee B KOH(PUTYpAINIO KaXIOTO cep-
Bepa JOKHBI OBITH T00ABIEHBI 2JIEMEHTHI,
OMUCHIBAIOIINE  KOMMYHHMKAIIMOHHbBIE
00bekTel MODBUS, Ha 0ocCHOBaHMUM KOTO-
pbix kueHT MODBUS Gyzner nepenaBath
3arpochl ynaja€HHbIM cepBepaM. Jlodaie-
HHUE DJIeMEeHTa, OMUCHIBAIOIIETO KOMMY-
HUKAIIMOHHBI OOBEKT, WLTIOCTPUPYET
puc. 19.

HaszBanue xaxmoro KOMMYHUKAITUOH-
HOTO 00BEKTa COCTOUT U3 TpeduKca ceTe-
Boro poctyna: Read-Only (TOIbKO 4Te-
Hue), Write-Only (TonbKo 3ammmch) u Read-
Wekite (4TeHUE M 3aMUCh) 1 THUIIA OOBEKTa:
Register — peructp tana Input Register;
Input — 6uroBoe nose Tuna Discrete Input,
Holding Register — peructp tuna Holding
Register, u Coil — 6utoBoe 11os1e tura Coil.

www.cta.ru
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151 06bexToB Read-Only Register i Read-
Only Input xmuear MODBUS Bo Bpems pa-
0O0THI KOHTpOJUIEpa OyneT hopMUpPOBAThH 3a-
npocsl uteHust 02 (Read Discrete Inputs) u
04 (Read Input Registers). Komraectso pe-
TUCTPOB M OWTOBBIX TOJIEH, 3ampaninBae-
MBIX TIPU YTEHUU, OTIPEAETISIETCS CyMMap-
HBIM pa3MepOM BXOTHBIX KaHAJIOB (B CIIOBaX
u OuTax), D0OAaBIEHHBIX TOTH30BATENIEM B
KOH(MUTYPAINIO KOMMYHUKAIIMOHHBIX 00~
€KTOB, KaK Toka3aHo Ha puc. 20. [lepuon
Tepenayy 3arpoCcoB YTEHUS B MIJUTUCEKYH-
JaxX OTIPEe/IeNSIeTCs] 3HAYeHUEeM TapaMeTpa
Tun nepedayu, yMHOXEHHBIM Ha 3HAUCHUE
mapamertpa [paunyasprocms onpoca, ycra-
HOBJIEHHOTO B CBOMCTBAX CETH IS DJIEMEeH-
ta Modbus Serial Master (CPM712) unu
Modbus TCP Master (CPM713). Ecnu ycra-
HOBJICHO HYJIEBOE 3HaUeHMe TTapameTpa Tun
nepedauu, 3aTIpOCHI K TaHHOMY OOBEKTY MC-
KJTIOYAIOTCSI U3 PACTIMCAHUST.

[nst oowextoB Write-Only Coil i Write-
Only Holding Register xiuenr MODBUS-
KOHTpoJuiepa OyaeT (hopMUpoBaTh 3aITPOCHI
sarmcu 15 (Write Multiple Coils) u 16 (Write
Multiple Registers). Anpec mepBoro peru-
CTpa WJI1 OUTOBOTO ITOJIST B 3aTPOCE OTperie-
JIIeTCsl 3HAUeHeM TlapameTpa Adpec 00s-
eKma, a KOTMIECTBO OWUTOBBIX TTOJIEH WiIn
PETHCTPOB B 3aITPOCce — CyMMapHBIM pa3Me-
pPOM (B OUTAX WM CTOBAX) BBIXOIHBIX KaHA-
JIOB, TOOABJIEHHBIX B KOHPUTYPAIINIO KOM-
MYHMKALMOHHOTO 00beKTa. Eciu mapametp
Tun nepedayu vmeet 3HaueHue ot 1 1o 250,
TO 3ampoChl 3amucu OymyT TepenaBaThCs
YIATIEHHOMY CepBepy IUKITITYECKH C TIePHO-
JIOM, PaBHBIM TIPOM3BENEHUIO 3HAUCHUS
JAHHOTO TTapaMeTpa Ha [UTUTETbHOCTD Tpa-
HyJIsIpHOCTHU otipoca cetu. Eciu Tun nepe-
dayu paBeH 255, 3ampOoChl 3aMKCH OYIyT TTe-
penaBaThCst OMHOKPATHO MIPY KKIOM U3Me-
HEHUM 3HAYEHUsI TIEPEMEHHOU TPIIIOXKe-
HUSI, OTOOPAXKEHHOM Ha KaHaJbl TaHHOTO
KOMMYHUKAIIMOHHOTO OOBEKTa.

st 06pekToB ¢ TipecdukcoMm Read-Write
OynyT (hopMHpOBATHCS 3aMPOCHI 3ATMCH 1
YTEHUSI K COOTBETCTBYIOIMM Holding-pern-
ctpam 1 6uToBbIM ToJ1siM TUTia Coil ynanéH-
HOTO cepBepa MO TeM Xe TpaBWiIaM, YTO
omnucanbl paHee. OCHOBHOE OTJIMUME KOM-
MYHHMKAIIMOHHBIX OOBEKTOB C MPpehrUKCOM
Read-Write cOCTOUT B TOM, UTO B X KOH(PU-
Typaluio N00aBJieHbl TIApHbIE BXOIHBIE
(%I*) u BeIXOOHBIE (%Q*) KaHAIBI, TIO3BO-
JISTIONIEe KOHTPOIUPOBATh YCIETITHOCTD 3a-
M1ICY 3HaUYeHU T TiepeMeHHbIX B Holding-pe-
TUCTpBI Wwin 6utoBsle Tosst Tuna Coil yna-
nérHoro cepsepa MODBUS.

[Mepemennblie, 3HAUSHMST KOTOPBIX TOJK-
HBI TIepelaBaThCsl yHATEHHBIM CepBepam
MODBUS wii mpuHUMATBCS OT HUX TIO Ce-
TH, OTOOPaXkKAIOTCsT Ha KAHATBI KOMMYHMKA-

LIMOHHBIX OOBEKTOB B KOHMDUTYPALIUN KITH-
eHTta MODBUS 110 0611mM rpaBujiaMm, pu-
HATBIM B cpene pazpadotku CoDeSys 2.3:
JIN00 TIyTEM AEKIIapaIii HEMOCPENCTBEHHO
B niepese pecypca PLC Configuration, muto
MyTEM OTOOPAXKEHMST B CEKILIUSIX IEKIIapaliii
TEPEMEHHBIX TIPWIOKEHUST TIPU TTOMOIIN
IpeKTUBbl AT%.

B 3axitoueHue xoresnoch Obl OTMETUTD,
YTO KOMMYHHMKAIIMOHHBIE BO3MOXKHOCTHU
koutposutepoB FASTWEL 1/0, cBsa3annbie
¢ iporokosiom MODBUS, mo3BossioT pe-
11aTh pa3HooOpa3Hble 3aJaun coopa JaH-
HBIX ¥ YIIPaBJIeHUS B CUCTEMaX ITPOMBIIII-
JIEHHO aBroMaTtu3auu. [1pu aToM mosb-

30BaTE/ISIM HE TIPUXOIUTCS HECTHU IOTOTHU-
TEJIbHBIX 3aTPaT Ha MPUOOpETeHre 000py-
IOBaHUSl U JIMLEH3UIA Ha MPOTPaMMHOE
obecrieueHne. Bee pyHKIIMOHATBHBIC BO3-
MOXHOCTH, ONTMCAHHBIEC B JAHHOI CTaThe,
JNIOCTYIIHBI Ul TIPUMEHEHUS Hemnocpe-
CTBEHHO «13 KOPOOKM» Tocjie TpruodpeTe-
HUSI COOTBETCTBYIOLLIMX KOHTPOJUIEPOB U
nHTepdeNcHBIX MOIyeil. @
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