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1. Lenb v cTpykTypa OOKyMeHTa

Fmoccapun

MK — nporpammupyemMbin TOrM4EeCKUiA KOHTPOMNep.
®PB — pyHKLMOHamNbHbIA GrIOK.

1 Uenb u cTpyKTypa AOKYMEHTA

OfgHo M3 KN4eBbIX 3a4ady  KOHTPOMMEpOB 4ABMSETCA opraHu3auus obmeHa JdaHHbIMKM C  ApYrMun
yCTponcTBaMm No nocrnenoBaTenbHbiM MHTepdeicam RS-232/485.

B 3HauMTenbHOM Konmu4yecTBe criydaeB OOMEH OCyLecTBhAsieTCs N0 CTaHO4apTHbIM  NPOMbILWSIEHHBIM
npoTtokonam (Hanpumep, Modbus RTU) ¢ nomowbto cpeacts koHgurypuposaHms CODESY'S nnm 6ubnmotek
OBEH, HO nHorga Bo3HukaeT He06X0ANMMOCTb OpraHnM3oBaTb OBMeEH C YCTPOMCTBOM, KOTOPOE noaaepxvBaeT
TONbKO CBOW COOCTBEHHbIN CNeuncuUyHbIA NPOTOKON (B KavyecTBe MNPUMEPOB TaKUX YCTPOWCTB MOXHO
NMPUBECTM pasfnyHble TEMMO- U 3NEKTPOCYETYMKM, BECOBLIE MHOMKATOPLI, MOAYM BBOAA-BbIBOAA U T. 4.). B
JaHHOM crnydae nonb3oBaTento crneayet peanu3oBaTb MNOAOEPXKKY 3TOr0 MPOTOKOMNa B KOHTpomnepe ¢
MOMOLLBIO CUCTEMHBIX BMONMOTEK, KOTOPbIE MO3BONAT paboTaTk C NOcneAoBaTENbHLIM NOPTOM HaMpPSMY!HO.
HacTosee pykoBOACTBO OMNWCLIBAET peLLeHne 3Ton 3agadm anga koHtponnepos OBEH, nporpammupyembix
B CODESYS V3.5

CTpyKTypa pykoBoACTBa:

B n. 2 npuBeaeHa ocHoBHas MHdopmauus o paboTe ¢ nocnegosaTenbHbIM NOPTOM 1 peanusaumm NPOTOKONOB
obmeHa.

B n. 3 npuBegeHo onucaHue 6ubnuotekm CAA SerialCom, koTopas mcnonb3yetcss Ans paboTbl C
nocneaoBaTernbHbIM NMOPTOM.

B n. 4 paccmoTtpeH npumep onpoca moaynst MB110-8A no npotokony DCON.

B n. 5 paccmoTpeH npumep onpoca cyetymka CIOT-4TM.03M.

B 0. 6 NnpvBeaeHbl pekoMeHgauum no peanu3aumm HecTaH4apTHbIX MPOTOKONOB O6MeEHa.

B n. 7 npuBeaeHa nHdopmaumsa o 6ubnmoteke OwenCommunication.

B npunoxeHuun npMBeaeHbl NMUCTUHIM NPOrpaMM M3 MPUMEPOB, PACCMOTPEHHBIX B JOKYMEHTE.

Pabota c HecTaHgapTHbIMM MpOTOKOMamMu Mogpa3ymeBaeT BbICOKYID  KBanudukaumio
nporpammucTa, xopotuee 3HaHme cpedbl CODESYS V3.5 u a3bika ST. [IokyMeHT pekoMmeHayeTcs
yuTaTb CTPOro nocnenosaTenbsHO.

m ‘ NMPUMEYAHUE



2. OcHoBHble cBegeHunst 06 o6MeHe gaHHLIMK MO NOCneaoBaTenbHbIM NHTEPdENncam

2 OcHOBHbIe cBegeHnsa o6 obMeHe AaHHbLIMM MO nocriegoBaTeribHbIM
UHTepcencam

2.1 O6wwme NpUHUUNbI OpraHM3auum oémeHa

B pamkax HacTosiLero pykoBOACTBa pPacCMOTPEHbI NMPOTOKOMbI, paboTaloLme NoBepx nocrenoBaTenbHOro
nHTepdenca RS-232/485 n ocHoBaHHbIE Ha apxuTtekType Master — Slave (BeayLimii — BeOOMbIN).

HaHHas apxuTekTypa nogpasymeBaeT Hanuune B CETUM eOAMHCTBEHHOrO master-ycTponcTea (06bIYHO Takum
YCTPOWCTBOM SIBIISIETCSI KOHTPOMMEP), KOTOPOE NoCneAoBaTeNbLHO OnpaluMBaeT slave-ycTpoicTea (MMU MoryT
ObITb MOAYNM BBOAA-BLIBOAA, MAHENN onepaTopa, YacToTHble npeobpasoBateny u T. A.). Slave-ycTpoicTBo
He MOXET SBMATLCA MHMLMATOPOM OOMeHa (T. €. OHO MOXET TOJSIbKO OTBEeYaTb Ha NOMy4YeHHbIE 3anpochl).

Peanusaunsa HEeCTaHAapTHOro NpoToKoJ1a obmeHa nogpasymMmeBaeT peleHne aByX CMEXHbIX 3agayd.

1. Opranunszaums pabotsl ¢ COM-nopToM (OTKpbITUE NOPTA, 3annchb B NOPT, YTEHUE U3 NOPTA, 3aKpbiTUe
nopra).

2. OpraHusaums paboTbl C AaHHbIMM (POPMUPOBaHME 3anpocoB W aHanM3 OTBETOB COrnacHo
cneundmrkalmm npoTokona).

B npocTtenwem cnyyae o6MeH NPOUCXOANT HEMPEPLIBHO: Cpa3y nocne ctapTa master-ycTponcTsBo HauYnHaeT
LMKNU4eckn onpawmeaTh slave-yctponctea. Torga B npegenbHO ynpoLlleHHOM Buae npoueaypa onpoca ¢
TOYKM 3peHUss master-yctponctea MoxeT bbITb NpeacTaBneHa cnegyowmum obpasom:

1. OtkpbiTb COM-NopT C 3ag4aHHbLIMK HAacTponKamu.
OTnpaBnTb 3anpoc NepBoMy slave-yCcTponcTBy.
MonyynTb OTBET OT NEPBOro slave-yctponcrea.

OTnpaBuTb 3anpoc nocnegHemy slave-ycTponcTay.
MonyunTb OTBET OT NocnegHero slave-yctponcTea.
MepewTtn Kk wary 2.

No os~®DN

2.2 Paborta c COM-nopTtom

Pabota ¢ COM-nopToM OopraHM3yeTcsi C MOMOLLbIO OAHOW U3 CUCTEMHBIX BUBNNoTeK:

1. SysCom (co3gaHa Ha 6a3e 6ubnmnotekun SysLibCom n3 CoDeSys 2.3);

2. CAA Serial (paspabotana nog CODESYS V3).
B pamkax gaHHoro JokymeHTa paccmatpuBaetcs bmbnumoteka CAA Serial. OnncaHne 6Gubnunotekn npuseaeHo
B N.3.

Mpun pabote ¢ COM-NopTOM BbIMOSHAKTCA CrieayoLwme onepauun:

1. OTkpbiTe NopTa ¢ 3agaHHbIMK HacTporikamu. OObIYHO NOPT OAHOKPATHO OTKPbIBAETCS Mpu cTapTe
KOHTpornepa u B fanbHenLeM He 3akpbliBaeTcs. Pe3ynbTaTtoM ycnewHoro oTkpbITUS nopTa ABNSeTcs
nonyyeHve peckpuntopa (handle). Bce nocnepywowme onepaummM ¢ MNOPTOM MNPOU3BOAATCA C
yKasaHueM ero geckpunropa.

2. 3anuck B nopt. MNMponsBoguTcsa B criydae Heo6xoauMOCTM OTNPaBUTL 3anpoc slave-ycTponcTay.
YrteHune u3 nopta. MNpomssogutcsa B cryyae HeoOXoaMMOCTM NONyYnTb OTBET OT Slave-ycTponcTea.
4. 3akpbiTne nopta. B HEKOTOpPbLIX cryvyasx Npu BO3HMKHOBEHUM OLWIMOOK obMeHa Ha CTopoHe master-

YCTPONCTBA MOXET NOTPeboBaTLCSA 3aKPbITh NOPT N OTKPLITL €70 3aHOBO.

w

2.3 Tunbl npoToKONoOB O6MeHa



2. OcHoBHble cBeaeHns 06 obMeHe gaHHbIMM MO nocnefoBaTenbHbIM MHTEpPdencam

C TO4KM 3peHnA npeacrtaBneHna nepegaBaemMbiX JaHHbIX MOXHO BblOeNUTb ABa Tuna NpPoTOKOJ10B obmeHa:

1. BwuHapHble (OBOMYHbIE) MPOTOKONbI.
B aTtom cnyyae kaxabli nepefaBaembli 6adT MOXeT MpuHMMaTb Niobble 3HadeHust (o1 00 go FF).
MpencTaBneHne Kaxgoro Tvna gaHHbIX JOJPKHO COOTBETCTBOBATL KakoMy-nmbo dopmaTy. bnarogapsa atomy
ONS KaXkJoro 3anpoca 3apaHee U3BeCTeH pa3mep OTBeTa B GanTtax.
OaHVM 13 N3BECTHbIX CTaHOAaPTHbIX BUHapHLIX NpoTokonoB sBnsgeTcs Modbus RTU.
Yucno ¢ nnaeatoLlen Todkon 111.222 npu nepegaye ¢ NOMOLLb0 GMHAapHOro MPOTOKONa CorfacHo cTaHaapTy
IEEE 754 6yneT BbIrmageTb Tak:

Bawnt 3 Bawnt 2 Bawnt 1 Bant 0
0x43 OxDE 0x71 OxAA

2. CrtpokoBble (TEKCTOBbIE) NPOTOKOSbI.
B paHHOM cnyyae kaxgpivi nepegaBaemMbii 6anT coaepXuT Kog cMmBona n3 Tabnuubl ASCIl. Pasmep otBeTa
B OalTax Ha OOMH W TOT Xe 3anpoc MOXET OTNU4YaTbCs B 3aBUCUMOCTM OT NepefaBaeMblX 3HAYEHUN —
HanpuMep, 3HadeHne «5» 3anmeT oanH 6anT, a «55» — gBa.
OOHMM 13 N3BECTHbIX CTaHOAPTHbLIX CTPOKOBbLIX NPOoTOKONoB siBnsieTcss Modbus ASCII.
Yuncno ¢ nnasawowern Toukon 111.222 npu nepegade ¢ NOMOLLBIO CTPOKOBOIO NpoTokona byaeT BoirmsageTb
Tak:

BaunTt 6

Bant 5

Baut 4

BanT 3

BawnT 2

Bant 1

Bant 0

0x32

0x32

0x32

Ox2E

0x31

0x31

0x31

«2»

«2»

«2»

«»

«1»

«1»

«T»



https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%BE_%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D1%80%D0%BD%D0%BE%D0%B9_%D1%82%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/ASCII

2. OcHoBHble cBegeHnst 06 o6MeHe gaHHLIMK MO NOCcneaoBaTeNbHbBIM MHTEpdENCaMm

2.4 O6bpaboTka ownboKk obmeHa

B npocTtenwem cnyyae obMeH NpoUCXOANT HEMPEPLIBHO: Cpa3y nocne ctapTa master-ycTponcTso HauYnHaeT
LMKNn4eckn onpawmeaTh slave-ycTponcTtea. B npegenbHO ynpolleHHOM Buae npoueaypa onpoca C TOYKU
3peHnsa master-yctponcrea MoxeT BbiTb NpeAcTaBneHa cneayoLmnm obpasom:

1.

© N OA DN

OTkpbITb COM-NOpPT C 3ag4aHHbIMM HAacTponKamu.
CdopmumpoBaTb 3anpoc ang nepsoro slave-yctponcraa.
OTnpaBnTb 3anpoc NepBoMy slave-yCcTponcTBy.
MonyunTb OTBET OT NepBoro slave-yctponcrea.
Pasobpatb oTBET OT NepBoro slave-yctponcrea.

CdopmumpoBaTb 3anpoc ans nocrnegHero slave-yctponcraa.
OTnpaBuTb 3anpoc nocnegHemy slave-ycTponcTay.
Monyyntb OTBET OT NOCnefHero slave-ycTponcTea.

10 Pasobpatb oTBET OT nocnegHero slave-ycrponcraa.
11. NepenTn K wary 2.

B naHHoMm cnyyae nogpas3ymeBaeTcd, 4YTO BCe S|ave-yCTpOl7ICTBa BCerga KOppekTHO OTBe4alT Ha 3anpochl.
Ha npakTuke Moryt BO3HMKaTb cneaywuwme cutyauun:

1.

OTBeT He npuwen (Hanpumep, slave-ycTponcTBO BbIKNIOYEHO MK nepecTano paboTats).

Ecnu B nporpamme He npegycmoTpeHa obpaboTka Takom cutyauumn, To oHa 6ygeT npogomKkaTth XaaTh
0TBETa, B pe3ynbrare Yyero obMeH ¢ Apyrmmu ycTponctBaMmm npekpatutcs. Nostomy o6bIYHO nmeeT
CMbICI OXXnAaTb OTBET B TEYEHNE HEKOTOPOro NPOMEXYTKa BpeMeHU (KOTOPbIN 3aBUCUT OT CKOPOCTM
obMmeHa, KonmyecTBa nepegaBaeMblX OaHHbIX U UHAMBUAYaNbHbIX OCOGEHHOCTEN YCTpOMCTBa) U NO
€ro MCTEeYEeHUI0 nepexoanTb K OMpoCcy Creaylwero perncrpa gaHHoro slave-yctponcresa uwnu
cnegytwoulero slave-yctponcraa.

OTBeT npuwen B BUae HECKONbKMX hparMeHToB (B 6OMbLUMHCTBE CrlyYaeB 3TO MPONCXOAUT Ha HU3KUX
ckopocTsax obMeHa 1 Npu 3HaUNTENBbHOM KONMYeCTBe NoNnyvaemblX aHHbIX).

CooTBeTCTBEHHO, criefyeT KOHTPONMMPOBAaTb LENIOCTHOCTb OTBeTa (B OMHAapHbIX MPOTOKOSMOB — MO
pasmepy oTBeTa, B CTPOKOBbIX — MO Hannunio B OTBETE CMMBOJIOB Hayana u koHua). Ecnu ycnosue
LeNIOCTHOCTU He BbIMONHSAETCS, TO pa3bupaTb OTBET HE MMEET CMbICNa — HeOBXxo0aAMMO caenaThb eLe
OOMH 3anpoc (cpasy unu B crieqyloLeM Likre onpoca).

OTBeT 6bIn NoOBpexaeH BO BpeMms nepegayu (Hanpumep, U3-3a GENCTBUSA NOMEX).

BOMbLMHCTBO NPOTOKOSOB MCMOMNb3YKT KOHTPOMbHYI0 CyMMY ANs NPOBEPKN KOPPEKTHOCTM OTBETA.
HekoTopble slave-ycTponcTBa B TedeHue onpeneneHHoro MHTepsana BpeMeHW Mnocne oTBeTa He
MOryT NPUHATE 3anpoc.

B Ttaknx cnyyasx HeobxoamMmo genatb B NporpaMMe naysy Mexay noflyyeHveM oTBeTa Ha TeKyLUWn
3anpoc 1 oTNpaBku creayoLLero 3anpoca.



3. bubnunoteka CAA SerialCom

3 Bwuonuoteka CAA SerialCom

3.1 [Oo6aBneHue 6Mbnnotekn B npoekt CODESYS

Bubnuoteka CAA SerialCom mncnonb3yetcsa ans paboTsl ¢ nocrnegoBaTefNlbHbIM NOPTOM.

Ons pobaBneHuns 6ubnuotekm B npoekt CODESYS B MeHepxepe 6MOnuMoTek cnegyeT HaxaTb KHOMKY
[Do6aBuTtb 1 BbiGpaTh 6MbnMoTeky CAA SerialCom, pacnonoxeHHyto B nanke Intern/CAA/System.

m Menegmep bubnnorex

5 Nobasute GubnuoTery 7= Yaanuts Gubanctexy |57 Ceolictea 72 Jetann | 5] Mnelicongepe: mpenmmopuﬁ GrBanoTer

Aononnutensioe uma  JefcTEyHOWLAR BEPCUA

IoStanffard = InStandard, 3.5.9.0 (System) IoStandard
+ 35Liceree = 3SLicense, 3,5.6.0 (35 - Smart Software Solutions GmbH) _35_LICENSE 3.5.6.0
Standagld = Standard, 3.5.7.0 (System) Standard 3.5.7.0
+ BreakplintLogging = Breakpoint Logging Functions, 3.5.5.0 (35 - Smart Software Solutions GmbH) BPLog 3.5.5.0

”
EuBanoteka

BEEAHTE CTROKY 4NA NONHOTEKCTOBOTD NOWCKE BO BCEX BUBNMOTEKEX. .

BuBnnoTeka Kormnanua

m

CAA DTUtI Extern CAA Technical Workgroup
CAA File cas Technical Workgroup
|CAA SerialCom CAA Technical Workgroup
CAA Tick Extern CAA Technical Workgroup
CAA TicklUtil Extern CAA Technical Workgroup

ks 85% ToDrivers
ModbusTCP Slave 35 - Smart Software Solutions GmbH

: System
: Target

et Versions (not recommendedl

o ) [owen |
—
PucyHok 3.1 — [lo6aBneHune 6ubnuotekn CAA SerialCom B npoekt CODESYS

Mpu o6bsABReHMn aksemnnapos ®b 6GubnmoTekn cnegyeT nepeq nx Ha3BaHMEM ykasbiBaTb npedukc « COM»
(npumep: COM.Open).



3. bubnmnoteka CAA SerialCom

3.2 Crtpykrypa COM.PARAMETER

Ctpyktypa COM.PARAMETER cogepxuT ums napameTtpa COM-nopta m ero 3HaveHus. [ns 3agaHus
HacTpoek COM-nopTta dopmupyetca maccm ctpyktyp tuna COM.PARAMETER, ykasatenb Ha KOTOPbIN
nepepaetcd Ha Bxof 6noka COM.Open.

Ta6nuua 3.1 — OnucaHme nepemMeHHbIX cTpykTypbl COM.PARAMETER

Tun
HasBaHue OnucaHue
AOaHHbIX

ID unn uma napametpa COM-nopTa. NapameTpbl onpegeneHsl B CNuUcKe
rnobanbHbix kOHCTAaHT CAA Parameter _Constants

udiValue UDINT 3HayeHne napameTpa

udiParameterID | UDINT

3.3 Cnucok rnmobanbHbIX KOHCTAaHT CAA Parameter_Constants

Cnuncok rmobanbHbix koHCTaHT CAA_Parameter_Constant cogepxut ID n nmeHa napametpos COM-nopTa,
KOTopble npucBavBatoTcs nepeMeHHbiM udiParameterID ctpyktypel COM.PARAMETER.

Tabnuua 3.2 — OnucaHue KoHcTaHT cnucka CAA_Parameter_Constant, nopaepxuBaembiX B
KoHTponnepax OBEH
HasBaHue ID Tun OnucaHue

AaHHbIX

OcHoeHbIe napamempbl

Homep COM-nopta. Homep COM-nopta B CODESYS MOXeT He
udiPort 16#1 | UDINT coBnagaTb C HOMeEpOM Ha Kopnyce npubdopa. lNMoapobHee cm. B
pykosogcTee CODESYS 3.5. FAQ
Yucrno cton 6uT. BO3MOXHbIE 3HayeHUs onpefeneHbl B
nepeuncrneHnmn COM.STOPBIT:
udiStopBits 16#2 | UDINT ONESTOPBIT — oguH cton 6uT;
ONES5STOPBITS — 1.5 cton 6uTa;
TWOSTOPBITS — 2 cTton 6uta
Pexum koHTponsa 4eTHOCTU. BO3MOXHbIE 3HAYEHUS OnpeaeneHbl B
nepeuncrneHnn COM.PARITY:
udiParity 16#3 | UDINT EVEN — 4eTHblil:
ODD — He4eTHbIN;
NONE — otcyTctBYET
. CkopocTb obmeHa. Bo3amoxHble 3HaYeHUs:
udiBaudrate 16#4 | UDINT 1200/2400/4800/9600/19200/38400/57600/115200
udiByteSize 16#7 | UDINT KonuyecTtBo MHOPMALMOHHBIX 6VI'T B
nepegaBaeMbIX/NPUHUMaeEMbIX banTax




3. bubnmnoteka CAA SerialCom

3.4 ®b COM.Open

PyHKLUMOHanbHbIM 6110k COM.Open ucnonb3yetcs Ans oTkpbITss COM-nopTa ¢ 3agaHHbIMU HAaCTPOMKaMMU.

[i]

NMPUMEYAHUE
3anpeLuaeTcs NbiTaTbCA OTKPbITb YXKE OTKPbITHIA MOPT.

fbComOpen E
COM _Open
—xExecute ¥Done —
—usiListLength xBusy—
—pParameterList xError —
eError —
hCom —

PucyHok 3.2 — BHewHun Bug @6 COM.Open Ha a3bike CFC

Ta6nuua 3.3 — Onucanue BxonoB u BbixogoB ®b COM.Open

HasBaHue Tun gaHHbIX ‘ OnucaHue
BxoO0Hble nepemMeHHble
xExecute BOOL MNepemeHHasn akTuBauum 6n0Ka.u3anyCK ©noka npomcxoguT no
nepegHemy poHTY NEPEMEHHON
usiListLength USINT KonnyecTtBo ncnonb3yemMblx NnapaMmeTpoB nopTa
. Ykaszarenb Ha MaccuB napameTpoB nopta
pParameterList | CAA.PVOID (COM.PARAMETER)
Bbixo0Hble nepemMeHHble
xDone BOOL dnar ycnelwHoro 3aBepLieHus paboTbl 6roka
xBusy BOOL ®nar «Pb B npouecce paboTbi»
XError BOOL ®nar owunbkn. lMpuHumaeTr 3HadveHne TRUE B cnyyae
BO3HWKHOBEHWUW OLLUMOKM
eError COM.ERROR Cratyc pabotbl b (unun nvs owmnbkm)
hCom CAA.HANDLE Oeckpuntop (handle) oTkpbITOro nopTa




3. bubnmnoteka CAA SerialCom

3.5 ®b COM.Write

PDyHKUMOHanbHbIM 6110k COM.Write ncnonbayeTcsa Ansi 3anncu gaHHeix B COM-nopr.

foComWrite o]

COM.Write —
—xExecute xDone
—xAbort xBusy
—udiTimeOut xError
—hCom xAborted
— pBuffer eError
—sZ5ize

PucyHok 3.3 — BHewHun Bug ®6 COM.Write Ha sai3bike CFC

Ta6nuua 3.4 — OnucaHue BxogoB u BbixogoB ®b COM.Write

HasBaHue Tun gaHHbIX ‘ OnucaHue
Bxo0Hble nepemMeHHbIe
xExecute BOOL MNepemeHHasn akTuBauum 6n0Ka.v3anyCK ©noka npomcxoguT no
nepegHeMy dpoHTY NepeMeHHON
MepemeHHas npekpaiwleHms pabotel 6Gnoka. Ecnmu  oHa
xAbort BOOL npuHuMmaetT 3HadeHne TRUE, To ©Onok HeMeaneHHo
npekpawaet pabory, BbIXOAHbIE nepemMeHHble
cbpacbiBalOTCA K Ha4YanbHbIM 3HAYEHUAM
udiTimeOut UDINT Bpems B Mc, Yepes koTopoe OMnok NnpuHyanTENbHO 3aBepLuaeT
cBoto paboty. Mpu 3HavyeHnn 0 aTa PyHKUUA OTKIYaeTCH
hCom CAA.HANDLE Heckpuntop (handle) nopTa, B KOTOPbIN NPOUCXOAMNT 3anNncb
pBuffer CAA.PVOID YKkasatenb Ha 3anucbiBaeMble JaHHbIE
szSize CAA.SIZE Pa3mep 3anucbiBaembIx gaHHbIX (B 6anTax)
BbixoOHble nepeMeHHble
xDone BOOL ®nar ycnewHoro 3aeepLueHms pabotbl 6roka
xBusy BOOL ®nar «Pb B npouecce paboTbi»
XError BOOL ®nar owunbkn. TlpuHumaeTr 3HaveHne TRUE B cnyvae
BO3HWKHOBEHWUW OLLUMGKM
xAborted BOOL ®nar «pabota ®b 6bina npepBaHay
eError COM.ERROR Cratyc pabotbl ®b (unun nvs ownbkm)




3. bubnmnoteka CAA SerialCom

3.6 ®b COM.Read

dyHKUMOoHanbHbIN 6ok COM.Read ucnonb3yeTtcsa ansa YTeHus AaHHbix u3 COM-nopTa.

PucyHok 3.4 — BHewHui Bug b COM.Read Ha a3bike CFC

foComRead E

COM _Read
xExecute xDone
xAbort xBusy
udiTimeOut xError
hCom ¥Aborted
pBuffer eError
szBuffer sZSize

Ta6nuua 3.5 — OnucaHue BxogoB u BbixogoB ®b COM.Read

Ha3BaHue Tun gaHHbIX OnucaHue
BxodHble nepemMeHHbIe
xExecute BOOL MepemeHHasa akTmBaumm 6n0Ka.VSanyCK B6noka npomcxoamT no
nepegHeMy OpPoHTY NepemMeHHON
lMepemeHHas npekpaweHuss paboTbl ©Onoka. Ecnn oHa
xAbort BOOL npuHumaet 3HadeHne TRUE, To ©Onok HemeaneHHo
npekpawaeT paboTy 1 BbixogHble NepeMeHHble copacbkiBatoTCA
K Ha4varbHbIM 3Ha4YEHMAM
udiTimeout UDINT Bpems B Mc, Yepes koTopoe 650K NpUHyanTEeNbHO 3aBepLuaeT
cBoto paborty. Mpu 3HaveHmu 0 aTa PYHKUMS OTKKYaeTCcs
hCom CAA.HANDLE Heckpuntop (handle) nopTa, U3 KOTOPOro NPOUCXOAMUT YTEHME
pBuffer CAA.PVOID YKkasaTtenb, N0 KOTOPOMY ByayT 3anucaHbl CYUTaHHbIEe JaHHbIe
szBuffer CAA.SIZE Pasmep cynTbiBaeMblx AaHHbIX (B GavTax)
Bbix00OHbIe nepeMeHHbIe
xDone BOOL dnar ycnelwHoro 3aBeplieHus paboTel 6roka
xBusy BOOL ®nar «Pb B npouecce paboTbi»
XError BOOL ®nar owwunbkn. TlpuHumaeTr 3HadveHne TRUE B cnyyae
BO3HWMKHOBEHMM OLUMGKK
xAborted BOOL ®nar «pabota ®b 6bina npepBaHa»
eError COM.ERROR Cratyc pabotbl ®b (nnu nms ownbkm)
szSize CAA.SIZE Pa3mep cuntaHHbIX JaHHbIX (B 6anTax)
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3.7 ®b COM.Close

dyHKUMoHanbHbIM 6ok COM.Close ucnonb3yetcs ans 3akpbitus COM-nopTa.

[i]

NMPUMEYAHUE
3anpeLuaeTcs NbITaTbCs 3aKPbIThb YXKE 3aKPbITbIN MOPT.

fbComClose E
COM Close
—xExecute xDone —
—hCom xBusy —
xError —
ebError —

PucyHok 3.5 — BHewHun sug ®6 COM.Close Ha a3bike CFC

Ta6nuua 3.6 — OnucaHue BxogoB u BbixogoB ®b COM.Close

Ha3sBaHue Tun gaHHbIX ‘ OnucaHue
Bxo0Hble nepemMeHHbIe
xExecute BOOL lMepemeHHas akTueauun 6n0Ka.u3anyCK 6roka npomcxoguT Mo
nepegHemy poHTY NEPEMEHHON
hCom CAA.HANDLE Heckpuntop (handle) 3akpbiBaemoro nopta
BbixodHble nepeMeHHbIe
xDone BOOL ®nar ycnewHoro 3aeepLueHms paboTtbl 6roka
xBusy BOOL ®nar «Pb B npouecce paboTbi»
XError BOOL ®nar owunbkn. TlpuHumaeTr 3HaveHne TRUE B cnyvae
BO3HWKHOBEHWUW OLLUMBKK
eError COM.ERROR Crartyc pabotbl ®b (unun nvs owmnbkm)
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4 TMpumep onpoca moayna MB110-8A no npotokony DCON

4.1 dPopmynupoBKa 3apauum

B kauyectBe npumepa 6yamet paccmoTpeH onpoc moayns MB110-8A no npotokony DCON ¢ nomoubto
koHTponnepa CMK1xx [M01]. Mogynb nogkntodeH k nopty COM3, ero ceteBble HAaCTPOWKM NMPUBEOEHDbI B
Tabnuue Huxe.

Ta6nuua 4.1 — CeteBble HacTpouku mogynsa MB110-8A

MapameTtp 3HayeHue
COM-nopT KoHTponnepa COM3
Agpec moayns 1

CkopocTb 0bmeHa 115200
KonnyecTtBo 6UT gaHHbIX 8

KoHTponb YyeTHOCTH OtcytctBYeET
KonuyectBo cton-6ut 1

Mpumep co3gaH B cpeae CODESYS 3.5 SP11 Patch 5 n nogpasymesaeT 3anyck Ha CMK1xx [M01] c TapreT-
davinom 3.5.11.x. B cnyyae HeobGxooMmMoCTK 3arnycka npoekTa Ha OpYroM YCTPOWCTBE CrefyeT U3MEHUTb
TapreT-cpann B npoekte (MKM Ha y3en Device — OGHOBUTb YCTPOMCTRBO).

Mpumep pgoctyneH ansa ckadnBaHua: Example MV110 8A DCON.zip
JInctuHr POU npumepa npuBeaeH B npunoxeHunn A.

4.2 OnncaHuwe npoTokona

Mpotokon DCON sBnsieTcs OAHMM M3 MPOCTEWMLUNX CTPOKOBbLIX MPOTOKONoB obmeHa. OH OCHOBaH Ha
apxutektype «Master-Slave» u peanuayeTcs nosepx dusnyeckoro uHTepdenca RS-485. Ha npumepe
npoTtokona DCON 6yayT onucaHbl NpUHUMNbLI pa3paboTku, C MOMOLLbIO KOTOPbLIX MOXHO peannsoBatb nobon
CTPOKOBBIN NPOTOKON 0bMeHa.

CTpykTypa kagpa B o6LLem Buae BbirmaanT criegytowmm o6pasom:

CunmBon Havana Anpec Komanna [aHHble KoHTponbHas | CumBon KOHLA
coobLleHus P A cymma coobLleHus
1 6ant 2 6anTa 1...5 bant 1...256 6anT 2 banTa 1 6ant

B 3aBMCMMOCTM OT KOHKPETHOro YCTPOMCTBA KONMUYECTBO WCMOMb3yeMblX Monen kagpa MoxeT ObiTb
pasfnyHbIM.

B pykosogcTee no akcnnyaTtauum Ha moayns MB110-8A npuBegeHa uHgopmaums no peanusalmm npotokona
ONs JaHHoro yctpounctea. Moaynb NogaepXuBaeT BCEro ABE KOMaHAbl: €OMHWYHBIA U TPYNMNoBOM 3anpoc
pe3ynbTaToB M3MEpPEHU kaHanoB Mopynsi. B pamkax gaHHoro npumepa OyaoeT peanusoBaH rpynnoBoOK
3anpoc.

CooTBeTcTBYIOWANA KOMaHAa BbIrMSAUT crneaylowmum obpasom:
#AA[CHK](cr)
roe # — cumBON Havana coobLeHus;
AA — apgpec moayns (8 HEX);
[CHK] — koHTponbHas cymma (B HEX);
(cr) — cumBon koHua coobueHus ($R).
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OTtBeT OT Moaynsa 6yaeTt MMeTb crieayoLmii Bua;:
>(data)[CHK](cr)

roe > — CMMBOI Havana coobLeHuns;
(data) — s3anucaHHble nogpsan 6e3 npobenoB pesynbTaTtbl BCeX 8 M3MepeHun B OeCATUYHOM
npeacTtaBneHMn. [nvHa Kaxgow 3anucu o6 OOHOM W3MEPEHMM paBHaA CEMM CUMBOSaM (3Hak,
aecaTnyHasa Todka u 5 umndp). NonoxeHne JeCATUYHON TOYKM MOAYMb BbiOMpaeT aBTOMaTUYECKM B
3aBUCUMMOCTU OT WM3MEPEHHOro 3HaveHusi. B criyyae BO3HMKHOBEHMSI B M3MEPUTENbHOM KaHane
UCKIIOYMTENBHOW CUTyauMuM BoO3Bpalwjaetca 3HadeHue =99999 umnm +99999. [marHoCTuku Ons
onpegeneHus Tuna UCKMYNTENbHON CMTYyaL MM He NPOn3BOaUTCS.
[CHK] — koHTponbHasa cymma (B HEX);
(cr) — cumBon KoHua coobuieHus ($R).

B cny4vyae nony4yeHuna CUMHTakCU4eCkn HeBepHOro 3anpoca nin HecooTBeTCTBUA KOHTpOJ'IbHOI?I CyMMbl MOAYINb
He OoTBe4YaerT.

KoHTponbHass cymma npefcTtaBnseT cobow cymMmy 3HaveHun kogoB Bcex ASCIlI cumBonoB KomaHAabl,
UCKMIOYaloLWy0 CMMBOSbI CaMOW  KOHTPOMbHOM CyMMmbl. Ecnv ee 3HadveHwe npeBblwaetr 16#FF, 1O
MCMNonb3yeTcsl TONbKO MNagawwnn 6anT.

Mpumep 3anpoca k moayrnto ¢ agpecom 1:
#O1[CHK]$R

Agpec mogyns 3anuceiBaeTcs B Buae asyx HEX cumsonos. [Ins mogyns ¢ agpecom 74 3anpoc 6bl Beirnsgen
Kak #4A[CHK]$R.

KoHTponbHas cymma ans moayns ¢ agpecom 1 npeacraenset cobowi cymmy ASCII kogoB CMMBOSIOB 3anpoca,
PacnonOXeHHbIX 40 KOHTPONbHOW CyMmMmbl: #, 0 n 1. Y3HaB koAbl CMMBOSOB (HENOCPEACTBEHHO 13 Tabnuuibl
ASCIl wnn, Hanpumep, BOCMOMb30BaBLUNCb OAHUM W3 OHNAWH-KOHBEPTEPOB), MOXHO BbIYUCANTL
KOHTPOnbHYIO cymmy. B aaHHoM crniyyae, cumBon «#» umeet kog 23h, cumson «0» — 30h, cumeon «1» — 31h,
n, cootBetcTBeHHO, CHK = 23h + 30h + 31h = 84h.

Takum obpasom, 3anpoc kK Mogyrto ¢ agpecoM 1 ¢ pacCUMTaHHOW KOHTPOMbHOW Cymmon ByaeT umeTb BUA:
#0184%$R

Mpumep oTBeTa OT MOAYNS BLIMAAUT cneayowmum obpasom:
>+100.23+34.050+124.56+07.331-101.45+1038.9-50.501+05.880[ CHK]$R
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4.2 AnroputmMusauusa 3agaym

Mpouecc obmeHa AaHHbIMKM 4Yepe3 nocrnenoBaTesibHbIM MOPT MOXHO NPEeacTaBUTb B BUOE LIMKIINYECKU
BbINOMHAeMoro anropmtMa (cMm. n. 2.1). Ha sa3bike ST ang peanusaumm nogobHbIX anropuTMoB B 60MbLUNHCTBE
cny4aeB ucnornb3yeTcs onepaTop ycnosHoro Belbopa CASE.

AnropuTM peLlaemoi B npumMepe 3agavm MOXHO NpeacTaBuTb criefyomm obpasom:

PLC_PRG X

1 PROGRAM FLC_ERG
VAR

is INT:
4 END VER

1
[ o]

[F\]

1 CASE i OF

END CASE

PucyHok 4.1 — AnroputmMmnsauma 3agayvum onpoca Mmoayns

Bo Bpems 3anycka nporpammbl 6yaeT OAHOKpaTHO NPOM3BEAEHO OTKPbITWE MOopTa, NMOCe Yero HayHeTcs
LMKNNYECKNIA ONPOC MOAYNS.

CooTBeTCTBEHHO, 3aaya CBOAUTCS K HaMMCaHWIO Koda, KOTopbin OyaeT BbiMOnHATbCA B warax 0 u 1.
PekomeHayeTcs ynakoBaTb ero B ABa PyHKUMOHaNbHbIX 6noka:

1. ®b ynpasneHus NopToMm, KOTopbin ByaeT Bbi3biBaTbCA Ha ware 0.
2. ®b onpoca mogyns, KoTopbi ByaeT Bbi3blBaTLCA Ha wware 1.

MpenBaputensHo cnenyeT gobasutb B npoekt ombnuoteky CAA SerialCom, Tak kak ee yHkuum n db
notpebytoTcs Npy peanusaLmmn NpoTokona.

4.3 @b ynpasneHusa noptom (COM_CONTROL)

®PyHKUMOHanNbHbIM 6ok ynpaeneHnss COM-noptom ¢ Ha3BaHmem COM_CONTROL wucnone3dyetca Ans
OTKpbITUA nopTa (Ans Hadana obmeHa) M ero 3akpbiTus B Clyvyae BO3HMKHOBEHMS OLIMBOK unu
HeoBbX0AMMOCTN OCTaHOBUTL OOMEH.

B kayecTBe npumepa paccMOTPUM TUMUYHBIN YHKUMOHaN 6noka, 4Tobbl onpeaenuTbea ¢ HAboOPOM BXOAHbIX
1 BbIXOOHbIX NePEMEHHbIX:

1.

arwN

&b gomkeH yMeTb OTKpPbIBaTb NOPT C 3a4aHHbIMW HACTPOVKaMK MO JTIOTMYECKOMY CUrHany.

&b gomkeH yMeTb 3aKpbiBaTb NOPT MO NOrMYECKOMY CUrHany.

&b gomkeH cogepXaTtb BbIXO, KOTOPbIA CUTHANM3MpyeT O TOM, YTO MOPT YCNELUHO OTKPbIT.

&b gomkeH cogepxaTtb Bbixofd, KOTOPLI nonyvaeT Homep geckpuntopa (handle) oTkpbIToro nopTa.
®b pomkeH coaepxaTb BbIXOAbl, CUrHaNM3pyloLme O BO3HWKHOBEHWM OLIMOOK MpW OTKPbITUM K
3aKpbITUM NopTa.
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MB110-8A no npotokony DCON

MonyyaeTcs cnenyroLnin CNMCOK nepeMeHHbIX Pb:

COM_CONTROL X

1 FUNCTION BLOCK COM CONTROL
. _
= 3 VAR IN OOT
4 x0pen: BOOL;
5 KClose: BOOL;
& END VAR
- ] VAR _INPUT
] uiPortiumber: UINT;
10 udiBaudrate: UDINT;
11 uiParity: COM.PARITY:
12 uiByteSize: TINT:
13 uiStopBits: COM.S5TOFBIT:
14 END VAR
- 16 VAR _OUTFUT
17 ¥Done: BOOL;
18 hCom: COM.CRR.HRNDLE;
13 x0penError: BOOL;
] ¥ClogeError: BOOL;
21 END VAR
Zz h
- e} VAR
24 aComParams: ARBAY [1.
Z5 fb COMopen: COM.Open;
Zg b COMclose: COM.Close;
27 e3tate: COM_STARTE:
28 EN'D_VAR
&3

5] OF COM.PARAMETER;

mopTa

IopTa

VCOSmMHOTO OTHPHTHA OOpPTa
p OopTa

' OmMEEM OTEDHTHS OODT

PucyHok 4.2 — O6bsaBneHue nepeMeHHbix ®b6 COM_CONTROL

NMPUMEYAHUE

=

MepemeHHble xOpen un xClose obbsaeneHbl kak VAR _IN_OUT — 3TO no3BonsieT MeHSTb WX

3HavyeHua u3 ®b. Takum o6pasoMm, MOXHO aBTOMATMYECKM cOpacbiBaTb BXOAHbIE CUrHanbI

OTKPbITUA W 3aKpbITUA NOpPTa, YTOObI

onepauun.

K nokanbHbIM

npeaoTBpaTtuTb UUKIMUYECKOEe BblINMONIHEHNE [OaHHbIX

nepemeHHolM ®Pb oTHocuTCcA CTpykTypa napametpoB COM-nopta v ak3emnnspbel Pb

COM.Open n COM.Close, Bxoaswme B coctaB ombnunotekn CAA SerialCom.

Kak 1 cam anroputm onpoca, paboty c COM-nopTom pekoMeHayeTcsa peanu3oBbliBaTh Yepe3 onepaTtop CASE:

1 CASE eState OF
2
- 3

4 0 mar
& 1 mar
10 3 mar
12
13 END CASE

HHMIHATHIAIME GIoRa

7 IIpEEILTEEIE,

S0 CHIHANS

1 OopTa

mopTa

PucyHok 4.3 — Anroputm ®b ynpasneHusa COM-nopTtom
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Ha ware 0 6yneTt npoucxoautb nHuumnanmnsaums ®b (3aBeplueHne onepaunii  OTKPbITUSA/3aKpbITUSA NOpTa,
3aBepLUEHHbIX NPy NpegblayLeM Bbl30Be), Ha ware 1 — oxuagaHue yrnpasnsiowero curHana. B saBncumoctun
OT Tuna curHana (OTKpbITUE WUIK 3akpbiTve nopta), bygeT ocywecTeneH nepexog K wary 2 unm 3. Nocne
3aBepLUeHNst onepaunn AOMKHO NPOU30NTN Bo3BpaLleHue K wary 0.

Ha pucyHke 4.3 ana o6o3HayeHust LaroB MUCMONb3YyTCA NOpsaKoBble HOMepa. [aHHbIi noaxon nuLleH
HarmagHOCTM W 3aTpygHseT MoHMMaHue anroputma. [loatoMy cnegyeT co3gaTb nepeuvucrnieHue
COM_STATE, koTopoe noO3BONMT MWCMOMb30BaTb WMeHa pfAnsi obosHaveHus waroB (Application —
[ob6aBneHune o6bekta — DUT — MNepeuncneHune):

Ycrpoiictea ¥ & X %2 COM_STATE X
) DCowv v 1
= Wl Device 2| TYPE COM_STATE :
=8 Plc Logic = 3 (
4 INITIALIZE := 00,

=} Application
[ S VA NG_FO GNA s= 10

¢ [com_STATE (ENUM) h ‘:;PI:ITIII;:E?R_SI NAL = 10,

s OPEN PO = 20,

M) Mereaxep SubnmoTex = o
r CLOSE_PORT := 30

+-|Z] COM_CONTROL (FB) 3
[E] PLC_PRG (PRG) o/ 5
= {28 Kondmrypauns sanay 10 END TYPE
= & MainTask 11 -
& PLC_PRG

PucyHok 4.4 — ObbsaBneHue nepeuncnedns COM_STATE

[na paboTbl C nepeyncneHvem cnegyeT B NepeMeHHbIX Nporpammbl 00bSABUTL ero ak3emnnsp. B npumepe
ak3emnnap yxe 6bin obbaABneH (CM. nepemeHHyo eState Ha pucyHke 4.2). PaspbiBbl B HOMepax Luaros
MO3BONSAOT B Cryvyae HeobxoanumocTn A06aBnATb MPOMEXYTOUHbIE Luaru.

Tenepb B onepatope CASE MOXHO MCNOMb30BaTh MMEHA LLaroB, YTO SBHO MOBbILWAET YuTabensHOCTb Koaa.
MopobHbIn nprnem ByaeT ncnonbL30BaThCcH M B Npouecce paspabotkn OB onpoca mogyns.

1 CASE =5tate OF

-
<

4 INITIALIZE: S MEr HHMOMSNTH3A0MM ONoRE

: WAITING FOR SIGHAL: S/ mAT OFMIAHMY VOPAENANMErD CHIHANA
Z OFPEN_PORT: S/ mDar oTRpHTHE OTOpTa

_- CLOSE_PORT: S/ mMar IEaFpHRTHT TOpTa

13 END CASE

PucyHok 4.5 — Anroputm ®b ynpasneHuss COM-nopToM € UCMOMb30BaHUEM MepeyncreHus
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4. Mpumep onpoca moayns MB110-8A no npotokony DCON

43.1

MHuumanusauma nopra (war INITIALIZE)

Ha ware INITIALIZE npoucxogut copoc @B OTKpbITUA M 3aKpbiTUA NOPTa, NOCRe Yero OCyLeCTBNAETCs
nepexop K wary oxugaHusa ynpasnsiowero curHana (WAITING FOR_SIGNAL):

4.3.2

[

1 iy

INITIALIZE: J/ Mar HHENHaNKSanme Bnora

b COMopen (xExecute:=FALSE): J/ cfpoc $F yOpPSENEHMA TODTOM
fb COMclose (xExecute:=FALSE):
ejtate:=RRITING_FOR_SIGHAL; S/ OEpeXon F DNAry OFMIAHMA VIPAENAINISTY CHIHAIA

PucyHok 4.6 — Koa wara INITIALIZE

OxunpaHue ynpaensitowero curdana (war WAITING_FOR_SIGNAL)

Ha ware WAITING_FOR_SIGNAL 6ygeT npoucxoauTb OXuAaHvWe ynpasnswowero curHana. B cnyvae
OETEKTMPOBaHWSI CcurHama npoucxoauT nepexon K cooTBeTcTBylowemy wary (OPEN _PORT  wnu

CLOSE PORT):

W G R

[ T S R A I A A

WAITING FOR_SIGNAL: // mar oFMOaHMA VOPEBENADMEIY CHIHAENE

// eciIM DONyYeH CHIHAN OTKDATHA OOPT&E...
IF x0pen THEN
IF hCom=0 OR hCom=14
eState := OFEN_PORT;
ELSE
¥lpen =
xDone = H
eState := INITIALIZE:

END_IF
END_IF
/ ecIK HONydeH CHIHAN SARPHTHMA OOPTE...
IF xClose THEN
IF hCom>0 AND hCom<logFEFFEFEEE THEN

eState := CLOSE_PFORT;
ELSE
xClose :=
xDone := FALSE:
eState := INITIALIZE;
END_IF
END IF

PucyHok 4.7 — Kog wara WAITING_FOR_SIGNAL

Mpu nony4eHnn ynpaenawoLLEero curHana nponssoantca nposepka geckpunrtopa (handle) hCom. 3HayveHue 0
COOTBETCTBYET 3aKpbITOMY NOPTY, 3Ha4YeHne 16#FFFFFFFF — ownbke oTKpbITUs nopTa. 3HaveHust mexay 0 n
16#FFFFFFFF cooTBeTCTBYIOT OTKpbITOMY MopTy. COOTBETCTBEHHO, HE MMeeT CMbICNa OTKPbIBaTb YXe
OTKPbITLIN MOPT UM 3aKpbiBaTb 3aKPbITbIi — B AaHHOM criyyae crnegyet cOpoCUMTb ynpasnsowmnn curHarn,
06HOBUTL 3HaYeHue Bbixoga XxDone 1 nepenTtun Ha war nHuumanmsaummn eb.

Ecnuv nopT 3akpbIT M NOMyYeH curHan oTKpbITUA nopTa, To npoucxoauT nepexo K wary OPEN PORT. Ecnu
NopT OTKPbLIT U NONyYeH cUrHan 3akpbiTus nopta — K wary CLOSE PORT.

17



4. TMpumep onpoca moayns MB110-8A no npotokony DCON

4.3.3 OTKpbITHe nopTa (war OPEN_PORT)

Ha ware OPEN_PORT cnefgyeTt oTKpbITb NOPT C 3afaHHbIMKN NapamMmeTpamum (napameTpbl ABNATCA BXOAHbIM

nepemeHHsiMn @5 COM_CONTROL).

2
38 QFEN_PORT: mMaEr OTKDETHA OOPTa
- 39
40 SETTINGS(); SamacM HACTPOHKEM ITOpTA
4z OFEN() ; OTHPRESEN TODT
43
= 44 IF b COMopen.xDone AND fb COMopen.xExecute THEN / Eecmd GNoE
45 x0pen := FRL3E;
18 fb COMopen (xExecute:=FALSE);
47 xDone := TRUE;
4 eState := INITIALIZE;

END_IF

H
(=

IF fb COMopen.xError AND fb_COMopen.xExecute THEN

=

[ T T R T
%)

o

END_IF

PucyHok 4.8 — Kog wara OPEN_PORT

EQSHMENN OO4ERM. ..

x0penError := TRUE;
fb COMopen (xExecute :=FALSE) ; I
4 xDone := FRL3E; A I
s eState 1= INITIALIZE; HHMIHANHIE0HH TOpTa

Ha aTtom ware mcnonb3yeTcs eLle oanH NpuemM CTPYKTYPUPOBaHMS NporpamMMbl — BblaeNeHne 3akKOHYEHHbIX
parMeHToB koga B AencTBus. [leNcTBusS SABNSKOTCS BROXeHHbIMM POU, Ons co3gaHusi KOTOpbIX
Heobxogmmo HaxaTb NMKM Ha ocHoBHol POU u BbiGpaTb komaHay Job6aBneHne obbekta — Oencteue. B
npumepe gnsa ®b COM_CONTROL 6ygyT co3ganbl Tpu gencteus — SETTINGS (3agaHve HacTpoek nopTta),

OPEN (oTkpbiTe nopTa) u CLOSE (3akpbiTve nopta).

=-[£] com_conNTROL (FE)
53 cLosE

(53 oPEN

|54 SETTINGS

PucyHok 4.9 — flenictBua ®6 COM_CONTROL

Kog penicteus SETTINGS BbirmnsaauTt cnegyowmnm obpasom:
E‘A COM_CONTROLSETTINGS X

z / HacTpokrwx COM-noprTa

32

4 aComParams[l] .udiParameterld := COM.CAR Parameter Constants.udiPort; HOMED

El aComParams[1] .udiValue := uiPortNumber;

g aComParams[2] .udiParameterId := COM.CAR Parameter_ Constants.udiBaudrate; CROpOCTE

7 aComParams[2] .udiValue := udiBaudrate;

8 aComParams [3] .udiParameterId := COM.CAR Parameter Constants.udiParity; TETHOCTE

5 aComParams[3] .udiValue = ANY TO UDINT (uiParity);

10 aComParams[4] .udiParameterld := COM.CAR Parameter Constants.udiByteSize; FON-BCO OMT NaHHHX E Gaire
11 aComParams[4] .udiValue = uiByteJize;

12 aComParams[5] .udiParameterId := COM.CAR Parameter_Constants.udiStopBits; /4 mom-Bo crom GHT
13 aComParams[o] .udiValue := ANY TO UDINT (uiStopBits):

PucyHok 4.10 — Kog pencteusa SETTINGS

18



4. Mpumep onpoca moayns MB110-8A no npotokony DCON

Maccue aComParams cogepXut HacTpovikn COM-nopTta. Kaxgpli ero anemeHT npeacraBnseT cobon
cTpykTypy Tna COM.PARAMETER, cogepxaluyo ABe nepeMeHHbIX — ums napametpa (udiParameterld) un
ero 3HadeHue (udiValue). WmeHa napameTpoB onpegeneHbl B Cnucke rnobanbHbIX KOHCTaHT
CAA_Parameter_Constant. Mx 3HauyeHus 3agatotcs Ha Bxoge b6 COM_CONTROL.

MapameTpbl uiParity u uiStopBits npeactaBnstoT cobon nepeumncrieHus (COM.Parity 1 COM.STOPBIT
COOTBETCTBEHHO). YTOOLI n3bexatb npeaynpexaeHuin KOMNunaropa, uUx criegyet npeoboasoBaTth K HYXXHOMY
Tiny (T. e. K TMny nepemeHHon udiValue — UDINT). Y3HaTb hakTUY4ECKU TUM MNEPEYUCTEHUIA MOXHO,
NOCMOTPEB MX onucaHwe B 6ubnuoteke, HO npolle 6yaeT Bocnonb3oBatbecs yHkumen ANY_TO_UDINT,
KoTopasi NoAxXoAuT ANs KOHBepcun ndoro tuna.

Kog nencteua OPEN Bbirnagut crnegyowmm obpasom:
|53 COM_CONTROL.OPEN x

F TR S S T

z

fb_COMopen.usilistLength UINT TO USINT (SIZEOF {aComFarams) / SIZEOF (COM.FPRRAMETER));
fb COMopen.pFarameterlist ADR {aComParams)

fb_COMopen.xExecute := TRUE:

0o
]

iy

fb COMopen() ;

[
[=

PucyHok 4.11 — Kog pencteus OPEN

B naHHoM gencteum npouseoantca padota ¢ aksemnnapom ®6 COM.Open.

CHavana 3agaloTcsa BXOA4Hble napameTpbl 6roka.

Bxog usiListLength cogepxut uncno mcnonbdyembix napametpoB COM-nopTta. PasymeeTrcsa, nx MOXHO
3agaTtb U B IBHOM BuAe (B pamkax Hawero npumepa usilListLength := 5), Ho Torga B cnyvae Heo6xoaMMocTy
W3MEHMTb YNCMO NapaMeTpoB MPUAETCA MEHATb U AaHHOE 3Ha4veHne. DTOro MOXHO M3bexaTb C MOMOLLbIO
onepaTopa SIZEOF, koTopbI BO3BpaLLaeT pasMmep nepeMeHHon B bantax. B pesynbtate geneHus pasmepa
MaccuBa napamMeTpoB Ha pa3mep OOHOro napameTtpa OyOeT MonydeHo Tekyllee 4ucro napameTtpos. [pu
N3MEHEHNN pa3MEPHOCTU MaccuBa HOBOE 3HaYeHUe OyaeT paccyYMTaHO aBTOMaTUYECKN.

Bxog pParamterList cogepxuT agpec cTpykTypbl napametTpoB COM-nopTa.

Bxog xExecute ucnonb3yetcsa ansa ynpaesneHus 6riokom.

lMocne ycTaHOBKM BXOOHbLIX NapaMeTpoB HeobxoaMmo Bbi3BaTb Pb, 4To NpmBedeT K oTKpbITUi0O COM-nopTa ¢
3ajaHHbIMW HaCTPOMKaMMU.
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4. TMpumep onpoca moayns MB110-8A no npotokony DCON

3arem cnegyeTt nonyuntb 3HavyeHue geckpunrtopa (handle), npuceomB ero BbixogHon nepemeHHon hCom ®b
COM_CONTROL.

3

38 QFEN_PORT: /f Mar OTRpETHA OOpTAa
= 39
40 SETTINGS(); // samaeM HACTDOHFM IOODPTAa
4z OPEN{) ; /4 OTRpRESSM DOpT
13
- 44 IF fb_COMopen.xDone AND fb COMopen.xExecute THEN S/ ecnr BMoR OTRDHNTHS DOpTa ISECPIT paboTy...
45 x0pen := FLLSE;
45 fb COMopen (xExecute :=FALSE);
47 xDone := TRUE;
43 eitate := INITIALIZE;
43 END_IF

IF fb COMopen.xError AND fb_COMopen.xExecute THEN

x0penError := TRUE:

THPHTHA TOPTa EOSHMENK ODD{OHH. . .

=

OmHORH

fb COMopen (xExecute:=F

SE):
xDone := FRL3E;
eState := INITIALIZE;

END IF

B

o

Af DERENONMM K

ottt
)

o

PucyHok 4.12 — Kog wara OPEN_PORT

Mocne BbinonHeHus gericteusa OPEN cnefyeT npoaHanuavpoBaTtb ero pesynbstaT. Ecnu nopT ycnewHo
oTkpbIT (y fb_COMopen Bbixog xDone = TRUE), To npoucxogut cbpoc ynpaensitoLero curHana, ocTaHoBKa
pabotbl fbo_ COMopen, B3BeaeHune cnara ycnewwHoro oTkpblTus nopta (Bbixog xDone b COM_CONTROL)
n nepexop Ha war uHmumanusaumm nopta (INITIALIZE).

Ecnu npu oTkpbiTum nopta npousoLuna owunbka (y Pb fbo_COMopen Bbixoa xError = TRUE), To npoucxogut
B3BeAeHue dnara owmbkn OTKpbITUA NOpTa, ocTaHoBka paboTtel fb_COMopen, cbpoc ¢hnara ycnewwHoro
OoTKpbITMA nopTa (Bbixog xDone ®b COM_CONTROL) u nepexod Ha war wvHuuuanusauum nopra
(INITIALIZE).

20



4. Mpumep onpoca moayns MB110-8A no npotokony DCON

4.3.4 3akpbiTne nopta (war CLOSE_PORT)

B cnyyae nepexona Ha war CLOSE_PORT cneayeT 3akpbiTh NOPT. 3akpbiTve nopTa MOXeT notpeboBaTbca
B Criyyae HeobxoauMOCTM npekpalleHna obmeHa nnm obpaboTtke owmbok obmeHa.

CLOSE_PORT: J// Dar 3a¥pETHS DopTa

CLOSE() : // SaRpEBacM DOpT

%]

O

pabory. ..

[

IF fb COMclose.xDone AND fb COMclose.xExecute THEN
xClose := H

Iy

xDone
hCom =0y

1

fb_COMclose (kExecute:=FAL3E) ;
e3tate := INITIALIZE;
END_IF

oo oo

= 1 IF fb_COMclose.xError AND fb COMclose.xExecute THEN

xCloseError := TRUE:

fb_COMclose (xExecute:=FALSE);

END_IF

1
LM GE R

PucyHok 4.13 — Kog wara CLOSE_PORT

Kak u npu oTkpbITUM NOpTa, KOA 3aKpbITUA CrieayeT NOMeCTUTb B AeNCTBHE.
5 COM_CONTROLCLOSE X

1 // SARDHEASNM OODT

2% ]

w

fir_ COMclose.hCom t= hCom;

fb COMclose.xExecute := TRUE:

[ I =Y

(24}

fb COMclose():

PucyHok 4.14 — Koa penctBusa CLOSE

[na 3akpblTua nopta gocTtaTovyHO ykasaTb ero geckpuntop (handle) hCom u BbidBath fb_COMclose ¢
xExecute = TRUE.

Mocne BbinonHeHus gencteua CLOSE cneagyeT npoaHanusvpoBaTb ero pesynbTtat. Ecnv nopt ycnewHo
oTkpbIT (y fb_COMclose Bbixog xDone = TRUE), To npoucxoauTt cOpoc ynpasBnsiowero curHana, cépoc
dnara ycnewHoro OTKpbITUA nopTta, ObHyneHue 3HadveHwe peckpuntopa (handle) Ha Bbixoge b
COM_CONTROL, octaHoBka paboTbl fb_ COMclose n nepexop Ha war nHmyuanmsauum nopra.

Ecnu npu 3akpbiTnn nopta npousowna owwnbka (y b fb_COMclose Bbixog XError = TRUE), To npoucxogut
B3BeAeHMe dnara owmnbkn 3akpbITUst NopTa u octaHoBka paboTtel fb_ COMclose. MNporpamma octaetcsa Ha
TOM Xe Liare BbIMOSIHEeHWs, T. €. B CriegyoLeM Lnkne onatb OyaeT NnponsseaeHa nonbiTka 3akpbiTMa nopTa u
Tak 4o Tex rnop, noka He Npou3onaeT ycnewwHoe 3akpbiTue nopra.
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4. TMpumep onpoca moayns MB110-8A no npotokony DCON

Tenepb cnegyeT BepHYTbCA K OCHOBHOM nporpamme PLC PRG, o0bsaBuTb ak3emnnsap P65 COM_CONTROL
W HanucaTtb kog Ansa wara O:

PLC_PRG X
L PROGRAM PLC_PRG

- z VAR
3 fb COMcontrol: COM_CONTROL;
4
5 i: INT;
‘
7 x0pen: BOOL;
8 xClose: BOOL;
] END VAR
-
1 CASE 1 OF
z
3 0 orrpaEded COM-mopr COM2 (Homep mopra B CODESYS Ha +1 Goneme)
5 x0pen:=TRUE;
‘
7 fb COMcontrol
: {
5 x0pen := xlpen,
10 iClose := xClose,
11 uiPortHurker = 3,
12 udiBaudrate := 115200,
13 uiParity := COM.FARITY.NONE,
14 uiByteSize 1= &,
15 uiStopBits := COM.STOPBIT.ONESTOFBIT,
16 xDone=>>,
17 hom=>,
18 x0penError=>,
19 ¥CloseError=>
20 |
21
= zz IF fb_COMcontrol.xDone THEN
23 ir=1;
24 END IF
zZ5 -
- Ze 1
37
z8
3 END CASE
30

PucyHok 4.15 — AnroputMmusauus 3agaym onpoca Moayns ¢ kogom wara 0

B pamkax npumepa He ByaeT paccmaTpmuBaTbCs 3aKpbiTMe NopTa, MOSTOMY creayeT B SBHOM BUAE NPUCBOUTL
nepemeHHon xOpen 3HavyeHne TRUE. Bo Bpems 3anycka nporpammebl war 0 6ygeTt BbINOAHEH OOHOKPATHO,
MOCKOJbKY BO3BpaLLEHWe Ha HEero He MpoucxoauT.

MopT ¢ 3a4aHHBIMU HACTPONKaMU OTKPLIT — Tenepb MOXHO OTNPAaBMsATb B HEro JaHHbIE U CYUTLIBATL OTBETHI.
Tenepb cnegyeTt NpUCTynnUTb K peanusauumm npotokora DCON.

JInctuHr ®6 COM_CONTROL npueaeH B npunoxeHun A.1.
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4. Mpumep onpoca moayns MB110-8A no npotokony DCON

4.4 ®b onpoca moaynsa (MV110_8A_DCON)

[ns onpoca moayns MB110-8A no npotokony DCON cneayet co3gate ©b ¢ HasBaHnem MV110 _8A DCON.
B pamkax npumepa ero BXogHbIMY NEPEMEHHBIMU BYAYT ABMASATLCS:

1. Bxop ynpaeneHus 6nokom (ctapt/npekpalwieHne padoThl).
2. Appec onpalumMBaemMoro ycTpomncTsa.
3. [Heckpuntop (handle) COM-nopTa.

K BbIXOAHbIM nepemMeHHbIM 6yp,yT OTHOCUTbLCA:

1. V3mepeHHble 3HaYeHns kKaHanoB Moaynsi.
2. ®dnar okoH4YaHus uukna onpoca.
3. ®narn owmnbok obmeHa.

Huxe Takke nNpuBOAUTCHA CMMCOK NoKanbHbIX nepemeHHbix ®b. HeobxogmmocTs ux obbsaABneHus 6Gyger
NOSACHATLCS MO Mepe OnNUcaHus NpuHUMNOB paboTkl 6noka.

MV110_8A DCON X
FUNCTION BLOCK MV110_8A DCON

z
= 3 VAR _INPUT
4 xEnable: BOOL;
5 hCom: COM.CRR.HRNDLE;
& byAdress: BYTE:
END VAR
= ] VAR _OUTPUT
10 xDone: BOOL;
11 xWriteError: BOOL;
1z xReadError: BOOL;
13 xTimecut: BOOL:
14 ®WrongCRC: BOOL;
16 rMV110_ &R cutputl: REAL;
17 rMV1l0_SA gutput2: REAL;
18 rMV110_8A putput3: REAL;
13 rMV1l0_8A outputd: REAL;
z0 rMV110_8A outputS: REAL;
21 rMV110_BA outputé: REAL;
2z rMV110_8A putput?: REAL;
23 rMV110_8R cutputf: REAL;
24 END VAR
Z5 -
= 2% VAR
27 eState: DCON_state; /¢ TERyIDG! MAr OOpocda MoIyIE
28
23 fb COMwrite: COM.Write;
30 fb COMread: COM.Read;
31
32 sWriteData:
33 sReadData:
34 sReadBufi: H
L
38 shdress: STRING(2) ;
37 byCRC: BYTE;
38 aCRC: STRING(Z) ;
35 xCorrectAnswer: BOOL; OTEETa OT MOLYIE
40 i: INT:
4z fb_TON: TON; /4 Ta
43 fb_ANALYZE DATA: LNALYZE DATA; /4 2B SHaTM3a OTBETa MONYIA
END VAR

VAR CONSTANT

s

c_tTimeout: TIME:=T (EpEMS OFMIaHMT
c_tDelay: TIME:=T
] END VAR

I
=) TR]

PucyHok 4.16 — O6bsaBneHue nepemeHHbix P6 MV110 8A_DCON

Ons peanu3aumm 6noka OygeT umcnonb3oBaTbCs MOLWAroBbI  anroput™M ¢ onepatopom CASE n
nepeyncrieHMemM, KOTopoe MO3BOSIUT WCMONb30BaTb MMEHa B KavyecTBE HasBaHWW LLAroB. JK3emnnsp
nepeyvncrneHns nMeeT Ha3BaHue eState.
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4. TMpumep onpoca moaynsa MB110-8A no npotokony DCON

ﬁ; DCON_STATE X

[ %]

TYPE DCON_STATE
{

CREATE REQUEST = 00,
SEND_BEQUEST = 10,
EECEIVE RESPONSE = 20,
EESPONSE_DELLY = 30,
POLLING CYCLE _ENDS := 40

]

iy

|
10 END TYPE

PucyHok 4.17 — O6bsaBneHue nepeuncnedna DCON_STATE

AnropuTtm onpoca moayns B obuiem Buae:

e IF xEnakle THEH /4 SCcHM DONy9SeH CHIHAN OOPOCE MOOVIT...
- 3

4 CASE eState OF A/ ...TO DAOYCRacM OERIMUISCEEN OOpoc

CREATE REQUEST: S/ mMar DoAroToBRRH 3anpoca

8 SEND BREQUEST: S/ mMar OTOpaEFK 3aOpocd B MOIVID

14a RECEIVE_EESFCNSE: S/ Mar Dony9eHHAs OTESTd OT MOIyIE

12 RESFOM3E_DELAY: // Dar SancpFrM Oepel CISOVINEN OEEIONM oOpocd

13

14 POLLING CYCLE END3: // mar oROHYSHMA LMREIE OODOCE

16 END CASE

18 END IF

PucyHok 4.18 — Anroputm onpoca moayns
Ha ware CREATE_REQUEST 6yaeTt nponcxoanTb (hopMupoBaHMe 3anpoca K Mogyrito.
Ha ware SEND_REQUEST 3anpoc 6yget otnpasneH 8 COM-nopr.
Ha ware RECEIVE_RESPONSE 6yaeT nponcxogutb nonyYyeHne u aHanu3 oteeta oT MOAYNS.
Lar RESPONSE_DELAY 6yget ucnonb3oBaTbCa AN CO34aHNS 3adepKKn Mexay nonydyeHmem oteeTta oT
MOAYIA 1 OTNPaBKW crneayloLwero 3anpoca.
Ha ware POLLING_CYCLE_ENDS 6yaeT nponcxogntb (hopmmnpoBaHme 3HaveHun Beixogos b, nocne vero
cnefyet nepexof K HayanbHOMYy Luary.

HeobxognmocTtb Hanuumsa wara RESPONSE_DELAY 3aBucuT OT 0COBEHHOCTEN KOHKPETHOro
ornpalmBaemMoro ycTponctaa. HekoTopble YCTPONUCTBA YAEPXKUBAKOT NIMHUIO CBA3U (PUKCUPOBAHHOE
BpeMs nocne OTBeTa, B CBA3M C YeM crnedyeT OpraHu3oBbiBaTb 3aJepXKy nepen oTrnpaBKoOu
cnepytowlero 3anpoca. B cnyyae onpoca mogynst MB110-8A Takas 3agepka He obsizaTenbHa, HO
paccMaTtpmBaeTCd B HACTOSILLEM PYKOBOACTBE B KayecTBe npumepa.

m ‘ NMPUMEYAHUE
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4. Mpumep onpoca moayns MB110-8A no npotokony DCON

3akoH4YeHHble hparmeHTbl koga OB OyayT odhopmIieHbl B BUAE AENCTBUN:

=-[Z] Mv110_8A_DCON (FB)
[E4 CHECK_RESPONSE
[S GET_DATA_FROM_RESPONSE
[S4 OUTPUTS_TO_ZERO
(S8 SET_REQUEST

PucyHok 4.19 — fenctBua ®b MV110 8A DCON

4.4.1 MNogrotoBkKa 3anpoca (war CREATE_REQUEST)

Ha ware CREATE_REQUEST npoucxoguT ouncTka 6ydepoB AaHHbIX M NOAroToBKa 3anpoca.

o
5]
0

CREARTE REQUEST: // mar DoOTOTOBERM 34D

5 _BUFFER_CLEAR (PT:=ADR(sReadBuff), SIZE:=S5IZEOF (({sReadBuff)));
10 _BUFFER_CLERR (FT:=ADR(sReadData), 3IZE:=5IZEOF ((sReadData))):
11 _BUFFER_CLERR (PT:=ADR(sWriteData), SIZE:=SIZEOF ((sWriteData))); //

O ooo0

13 SET_REQUEST(): A/ DOOTOTOBEE 3a0poca

15 xDone  := FRLSE; A/ cbpoc gmara oroEYaHMA BT, OMENE OOpoca

1 eState := SEND REQUEST;

PucyHok 4.20 — Kog wara CREATE_REQUEST

Mop ©ydhepom noHMMaeTCsi NnepemMeHHasi, ucnornb3yemMas onsi BPEMEHHOr0 XpaHeHusa AaHHbIX. B gaHHoOM
crnyyae TakMMmu nepemMmeHHbiMu siBnstoTcs sReadBuff (Gydep dparmeHTa otBeta), sReadData (Gydep
nonHoro oteeta) n sWriteData (6ydpep 3anpoca). B pamkax npvmepa mMoaynio kaxapli pa3 oTnpasBnsieTcs
OAVH W TOT e 3anpoc, NO3TOMY, B LENOM, HET pearibHOM HeobXxooMMOCTU Kaxabli pa3 ouunwartb bydep
3anpoca u hopMnpoBaTh 3anpoc 3aHOBO — HO B APYrMX CUTyaumusax 3TO MOXET NoHagobuTtbesa (Hanpuwmep,
Korga Heob6xoguMMo € nomolbo ogHoro OB cuyuTbiBaTb HECKOSbKO NMapaMeTpoB YCTPOWCTBA C MOMOLLbIO
pasHbIX 3anpocoB).

Ons ounctkn Bydepa ncnonb3dyetcsa dyHkums _BUFFER_CLEAR u3 6ubnunotekn OSCAT. bubnumoTteka
AOCTynNHa Ans cKayuBaHWs Ha caunTe oscat.de wn cante komnaHun OseH B pasgene CODESYS
V3/bubnuotekun. bubnuoteka OSCAT mmMeeT OTKPbITble UCXOAHble KoAbl, MO3TOMY BO MHOMMX Criydasx
yaobHee konvposaTb ee pyHKunn n Pb B NOnNbL30BaTENLCKMN NPOEKT (BMecTo AobasneHuns Yyepes MeHenxep
o6uénuorek).

dyHkuma _BUFFER_CLEAR vmeeT ABa BXOAHbIX NapameTpa: agpec 6ydepa v ero pasmep. Bmecto 3agaHus
pa3smepa 6ydepa ¢ noMmoLbo Yncna yaobHee ncnonb3oBatb onepatop SIZEOF, BosBpawamowmm pasmep
nepemeHHou B 6antax. BosspalwaemMoe 3HavyeHne nmeeT Tun BOOL v npuHumaeT 3HaveHne TRUE B cnyyvae
YCMEeLHOro 3aBepLueHns o4ncTkn bydepa.
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4. TMpumep onpoca moayns MB110-8A no npotokony DCON

_BUFFER_CLEAR X

1 FUMCTION _BUFFEER CLERE : BOOL

= e VAR INPUT
ET : POINTER TO BYTE;
SIZE : UINT;

END VAR

YRR
ptw : POINTEER TO DWOED:
temp: DWORD;
end, end32 : DWORD;

END VAR

]

1
1 oy s

LTE R S )

]

[
_a
rr
=]
i
(5]
5]
5]
E
rr
[
=]
1]
=
a
n]
I
Cas
%]
[=a
[51]
%]
[¥]
ih
A
(5]
5
8]
iy
51}
[¥]
i
%]
'3
1]
1]
¥
*

ka1

(* first access bytes ti1ll poanter 15 aligned for 32 b
temp := pt;
end := temp + UINT TO DWORD (size):
end32 := end - 3;
WHILE (pt < end) AND ((temp AND 1&#00000003) > O) DO
pt~ = 0:
pt = pt + 1;
temp := temp + 1;
END WHILE;
{(* pointer 15 aligned, now copy 32 bits a
12 PLW i= pt;
WHILE ptw < end32 DO [+ =)
ptw"~ = 0;
ptw := ptw + 4;
END WHILE:

i - - - e - 'S | ¥
{(* copy the remaining bytes in byte mode #)

L]

1
1y N e

L - ]

]

1
=
LA I )

[
oy

Ft := ptw:
WHILE pt < =nd DO
gt~ 1= 07

pt :=pt + 1;
END WHILE;

(S
(=R )

[ %]

[T S B N
[T S LT % ]

_BUFFER_CLEAR := TRUE;
PucyHok 4.21 — Koa doyHkunm _BUFFER_CLEAR u3 6ubnuotekun OSCAT

Kog doyHKUMM ckonupoBaH 13 6ubnmotekn OSCAT 6e3 kaknx-nmbo nameHeHun.

Henctene SET_REQUEST wucnonb3yetca ana dopmMmupoBaHust 3anpoca k mogymto. CTpykTypa 3anpoca
n3BecTHa 13 onncaHns npotokona DCON.

m NMPUMEYAHUE

DCON gBnsieTca CTPOKOBbIM MPOTOKOMOM — T. €. BCe AaHHble B HeEM nepepatotcs B Buae ASCII-
KOOO0B COOTBETCTBYHOLLIMX CUMBOIOB.
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4. Mpumep onpoca moayns MB110-8A no npotokony DCON

S5 MV110_8A_DCON.SET_REQUEST X
1 '/ ROPMMpOEAHMS Sanpocs B Monynm MB110-834
2
3
4 sWriteData[0]:=16823; S ASCIIr #
£ shdress:=BYIE_TO_STRH({bvAdress): / ASCII: ampec Monyns (asa HEX ceMEons)
= sWriteData[l] :=3Rkdress[0]:
3 sWriteData[2] :=skdress[1];
11 byCRC:=sWriteData[0]+3WriteData[l]+sWriteData[2]: pacger CRC
12 sCRC:=BYIE_TO_S5STRH (byCRC); ASCII: CRC (m=s HEX ceMEoxa
13
14 sWriteData[3] :=aCRC[O];
15 sWriteData[4] :=aCRC[1];
17 sWriteData[5]:=1680; '/ ASCII: CR (OEpeECH REDETHH)

PucyHok 4.22 — Koa genctBus SET_REQUEST

B CODESYS V3.5 cO CTPOKOBbIMU NMEPEMEHHbIMU MOXHO paboTaTb kak ¢ MaccuBom OainT, 4To sBnseTcH
04YeHb yAOOHbIM Mpu HanonHeHun Bydepa.

CTpykTypa 3anpoca K MOAynto BbIrMaauT cneayowmm obpasom:
Ta6nuua 4.2 — CTpykTypa 3anpoca no npotokony DCON

Crtapt cumBon | Agpec moayns KoHTponbHasa cymma Cton cnmBon
Pasmep 1 6ant 2 banta 2 banta 1 6ant
3Ha4yeHue # lMepemeHHas lMepemeHHas CR
Koa ASCII 16#23 [MepemeHHas [MepemeHHas 16#D

BxogHas nepemeHHas byAdress umeet Tun BYTE — noatomy ee crieyeT koHBepTupoBatb B ABa HEX
cumBona c¢ nomowbio BYTE_TO_STRH w3 6ubnuotekm OSCAT (cMm. pucyHok 4.23). Kop dyHKumMm
ckonMpoBaH 13 6mbnuotekn OSCAT 6e3 kakmx-nmMbo N3MEHEHUN.

MeToamka pacyeTa KOHTPONbHOW CYyMMbl M3BECTHA W3 OMMCAHWS MPOTOKOMA — OHa, AEWCTBUTENBbHO,
npeacTaBnsieT cobon cymmy Bcex anemMeHToB bydepa, pacnonoxeHHbIX O KOHTPOSIbHOW CyMMBI (T. €. CTapT-
cumBON 1 agpec moayns). B gaHHOM crnyvae KOHTPOSbHas CyMmMa BbIYMCNSAETCH B SIBHOM BUAE, HO B Criyyae
Heob6xooMMOCTM (HanpuMep, B Cnydae Onpoca HECKOSbKMX PasfnyHbIX MOOYMEN) ee pacvyeT MOXHO BbIHECTU
B OTAENbHYI0 QYHKUMIO.
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4. TMpumep onpoca moayns MB110-8A no npotokony DCON

|Z] BYTE_TO_STRH X
1 FUNCTION BYIE TO STEH : STRING(Z)
= 2 VAR INPUT

3 I : BYTE;
4 END VAR
= g VAR

& temp : BYTE;

7 FT : POINTER TO BYTE;
g END VAR
10 (*
11 version 1.3 29 mar. 2008
1z programmey hugo
13 tested by tobias

1 {* read pointey to output straing *)
ET := ADR(BEYIE TO STRH):
3 {* calcula high order hex wvalues *)

ate
temp := SHR{in,4):;

[ %]

W

value to hex character *)

IF temp <= 2 THEN temp := temp + 42; ELSE temp :
{* ¥rite friat character to output string *)
] FT~ := temp;

) {* caloculate low arder hex value *)

10 temp := in AND 2#00001111;

i

el . —
{* convert

[z}

temp + 55; END TF:

11 IF temp <= 9 THEN temp := temp + 4%5; ELSE temp := temp + 55; END IF:

er and wirte lov order character *)

1, — o
* 1noYemen 1
Ll {* i1ncrement poin L

13 pt = pt + 1;
14 pt* i= temp;

-

15 {* set pointer at the end of the cutput string and close the string wikth 0 *)

16 pt :=pt + 1;
17 pt~:= 07

PucyHok 4.23 — Koa dyHkuum BYTE_TO_STRH u3 6ubnuotekn OSCAT

Tenepb cnegyet BepHyTbCA K koay wara CREATE_REQUEST.

Kpome ounctkm BydepoB 1 bopMmpoBaHms 3anpoca Ha AaHHOM Luare npoucxoguT cbpoc dnara OKOHYaHUS
npegblayLero uukra, nocne 4yero ocyuiectenaercs nepexoq Kk wary SEND REQUEST.

g CREATE REQUESI: // mar DoLIroTOERM 3&Ipoca

_BUFFER_CLEAR (PT:=ADR({sReadBuff), SIZE:=SIZEQF((sReadBuff)));:
10 _BUFFER_CLELR (PT:=ADR (sReadData), SIZE:=STZEOF(({sReadData))}; //
11 _BUFFER_CLERR (FT:=ADR (sWriteData), SIZE:=SIZEOF ((sWriteData))): //

132 SET_REQUEST({): // DomroToERa 3ampoca

15 xDone := FALSE; A/ cOpoc ¢mara OROHYAHMA NpelNIyIErs IMEIE OOpoCca
16

17 ejtate := 3SEND REQUEST; // Oepexonky K Dary OTOpaBRK Sanpoca

PucyHok 4.24 — Koa wara CREATE_REQUEST
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4. Mpumep onpoca moaynsa MB110-8A no npotokony DCON

442

OTtnpaBka 3anpoca (war SEND REQUEST)

Ha ware SEND_REQUEST npoucxoguTt oTnpaska 3anpoca, ChopMm1MpoOBaHHOro Ha npeapiayLlem Liare.

SEND_REQUEST: //

mar oTmpa

[N

fb_COMwrit

{

[

oy

BIOROR R ORI R ORY R RY R

TIDAaBRH

£

3ampoca ¥ MOOYI

{0 maremaen F =AmMew B mAmT
/ samycraeM $5 samMck B OopT

xExecute := TRUE,
hCom = hCom,
7 pBuffer = ADR(sWriteData),
a 3z5ize = INT TO UINT(LEN{sWriteData))
3 |
30
31
- 3z IF fb COMwrite.xError THEN
33 ¥WriteError := TRUE;
24 eState := POLLING CYCLE ENDS;
35 END_IF

w

1
)
oo

IF b COMwrite.xDone THEN
fb COMwrite (kExecute:=FALSE);

41 ¥WriteError := FLLSE; clpacueacM Iar Om#ORI OTOPAERH 3&8Ipoca

42

43 fb_TON (IN: BT:=c_tTimeout):

44 fb TON (IN: ET:=c_tTimeout); VTa

48 ejtate := RECEIVE RESPONSE; S/ OEpEXOonMM ¥ MATry DONyISHMA OTBETE OT MoIyId
47 END IF

PucyHok 4.25 — Kog wara SEND_REQUEST

B aTom ware npoussoanTtca padota c aksemnnsipom P65 COM.Write.

BxoaHbIMM nepemeHHbIM GrioKa ABMAOTCS curHan ero 3anycka (XExecute), aeckpuntop (handle) COM-nopTta
(hCom), appec 6ydepa 3anpoca (pBuffer) u pasmep 6ydepa (szSize). B ctpokoBom npoTokone pasmep
3anpoca onpefensieTcs YNCIIOM ero CMMBOJSIOB — NO3TOMY criefyeT ucnonb3oBaTtb dyHkumio LEN, koTopas

BO3BpaLLaeT ANMHY CTPOKM.

Mocne BbiI3oBa Gnoka oTnpaBku 3amnpoca cregyeT npoaHanusvpoBaTb ero pesynetaT. Ecnn Bo Bpems
oTnpaeku NnpousoLurna owubka (y b fb_COMwrite Beixog xError = TRUE), To cnegyet B3BecTy donar onmokm
W NepemnTu K wary 3aBepLueHuns onpoca.

Ecnu 3anpoc ycnewHo otnpasneH (y fb_COMwrite Bbixogq xDone = TRUE), To cnegyeT 3aBepuuntb paboTty
Onoka, cbpocuTtb chnar owmnbkn, 3anycTuTb TanMmep TaWmMmayta (OH noTpebyeTcsa Ha cnefylolem wware) m
nepentun K wary RECEIVE RESPONSE.
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4. TMpumep onpoca moayns MB110-8A no npotokony DCON

4.4.3 Mony4yeHue oTBeTa (war RECEIVE_RESPONSE)

Ha ware RECEIVE_RESPONSE npoucxoauT nonyyeHne otBeTa oT MOAYnNS.

50 RECEIVE RESPONSE: // mar DoXNy9sHMA OTESTd OT MOIVIA

fb COMread

{
xExecute
hCom
pBuffer
szBuffer

)i

hCom,
ADR {3ReadBuff),
STZEOF {sReadBuff) ,

£b_TON () ;

WG R O n

IF fb COMread.xError THEN
xReadError := TRUE
eState

END_IF

POLLING_CYCLE ENDS:

IF fb COMread.xD
xTimeout:=FALSE
CHECK_RESEONSE {) ¢
fb_COMread (xExecute:=FALSE);

I =

= 4 IF xCorrectinswer THEN

5 GET_DATE_FROM RESEONSE():

3 eState := RESPONSE DELRY:
END_IF

END_IF

= 80 IF fb TON.Q THEN
xTimeout := TRUE:
OUTEUTS_TO_ZERO() ;
eState := RESPONSE DELAY;
END_IF

B G R

PucyHok 4.26 — Koa wara RECEIVE_RESPONSE

Ha gaHHom ware npousBoanTtcs pabota ¢ aksemnnsipom P65 COM.Read.

BxogHbIMM nepemeHHbIM Oroka ABnarTCSA curHan ero 3anycka (xExecute), geckpuntop (handle) COM-nopTta
(hCom), apgpec 6ydepa pparmeHTa oTBeTa (pBuffer) n pasmep bydepa (szSize). Bmecto 3agaHusi pasmepa
Oydepa c nomoLlLbio YMcna pekoMeHAyeTcsi Mcrnonb3oBaTb onepaTop SIZEOF, BosBpalialowuin pasmep
nepemeHHon B Gavitax. B gaHHom cnydae dyHkuma LEN He Tpebyetcs, T. K. pa3mep bydepa npuema B
OonbLUMHCTBE  CrnydaeB SBNSAETCA CTATMYECKOW BENUYMHOW, 3aBUCSLLEA TONMbKO OT  pasmepa
COOTBETCTBYIOLLIEN NepeMEHHON.

B page cny4vyaes nogYnMHEHHOe yCTpOVICTBO HEe OTBEeTUT Ha 3anpocC (Hanpmmep, B Clly4ae HEeKOPPEeKTHOro
3anpoca uin HeucnpaBHOCTU yCTpOIZCTBa). Ecnn He npeaycMoTpeTb 3Ty CUTyauuto, TO nporpaMmma MoXxet
«3aCTpATb» Ha LwWare nojiyd4eHnd oTeeTa. Ons npegoTepalleHna OaHHON Cutyauum cnegyet ncnonb3oBaTtb
KOHTPOIb TaﬁmayTa onpoca — no Ucte4eHnr 3ajlaHHoOro BpemMmeHun nporpamMmma BbIXOOUT U3 TEKyLlero wara
BHE 3aBUCUMOCTU OT (baKTa nony4yeHuna oTeBeTa. TaVlmep TaﬁmayTa ObIn 3anyueH B KOHUe npeabiayuiero
wara, no3TomMy Ha [OaHHOM uWare OOoCTaTO4YHO Bbi3BaTb €ro C TeMWU Xe aprymeHTamu. BpeMFI TaﬁmayTa
onpenendaeTcAa ¢ NOMOLWbK KOHCTAHThI c_tTimeout.

Mocne BbI3oBa 6noka NonyyYeHWs oTBeTa cneayeT NpoaHanuanpoBaTh ero pesynsTart. Ecnu npu nonyyeHunn
npousowuna owmnbka (y fb_ COMread Bbixog xError = TRUE), To cnegyeT B3BecTu donar oLnbKu 1 nepenTn K
Liary 3aBepLueHus onpoca.

Ecnu oteeT ycnewHo nony4eH (y fo_COMread Bbixog xDone = TRUE), To cnegyeT cOpocutb dnar owmoku
TanmayTa, NPOBEpPUTb KOPPEKTHOCTb OTBETA U 3aBepwnTb paboTy Groka.

lMpoBepka KOppeKkTHOCTM OTBEeTa BbiHeceHa B genctene CHECK_RESPONSE:
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4. Mpumep onpoca moayns MB110-8A no npotokony DCON

MV110_8A_ DCON.CHECK_RESPONSE X

Sn

= 1 IF fb_COMread.szSize>0 THEN

= P sReadData := CONCAT (sReadData,sReadBuff); //
3
5 / MIOEM CHMEONH HAYANa ¥ KOHENA OTESTa, ENDPEIdEM OTEET

= 7 IF FIND(sReadData, '>') <> O AND FIND(sReadData, 'sR') <>0 AND (FIND(sReadData, 'sR') > FIND(sReadData, '>"')) THEN

sReadData:=MID(sReadData, FIND(sReadData, 'sR') - FIND(sReadData, '>") + 1, FIND(sReadData, ">'));

g xCorrectinswer:=TRUE; // BSEBONMM MAT I 4 I
10 END_IF
1z END_IF

PucyHok 4.27 — Kog pencteBus CHECK _RESPONSE

B HekoTOpbIX criyyasax (B 4aCTHOCTW, NPU YTeHUU BONbLLUOro KONMMYecTBa AaHHbIX), OTBET OT MNOAYUHEHHOrO
YCTPOMCTBaA MOXET NPUATU B BUAE HeCKONbkux pparmeHToB. KoppekTHbin cnocob o6paboTkn gaHHoW
cuTyaumn: noka He cpaboTtan Tammep TaWmayTa, Kaxabli MOMy4YeHHbI parMeHT oTBeTa cnegyer
«MpuKNenBaTb» K npegplaywemy gparmeHty ¢ nomolbto dyHkumm CONCAT B Oydepe nonHoro oteeta
(sReadData), nocne yero nckatb B Oycepe cTapT-CMMBOI M CTOM-CUMBOS C NOMOLLbI0 (pyHKLMK FIND. Ecnn
o6a cumBona obHapyXeHbl, U NO3MLMSA CTOM CUMBONA OorbLle NO3MUUKN CTapT-CMMBONA, TO MOXHO cAenaTb
BbIBOA, YTO B Oydepe HaxoauTcsi OTBET OT MOAYMHEHHOrO yCTponcTBa. B psige cneumdumyeckmx criyqyaes
OTBET MOXET HaxoauTbCH He B Hadarne bydepa, noaToMy cnegyeT Bolpe3aTb €ro, OPUEHTUPYSICh Ha NO3NLMK
cTapT- u cTon-cumBora. Beipe3aHHbl OTBET MOMeLLaeTca B TOT XXe caMblin Oydbep, nocne 4yero B3BoAUTCA
donar nonyyeHus KoppekTHoro oteeta (xCorrectAnswer).

Bbipe3aHue u3 6ycepa nony4yeHHoro otBeTa (OT cTapT-cCUMBONAa A0 CTON-CUMBONaA)
Crapt-cumBon Cton-cumBon
CrapT- cumBon Cron-cumBon

Ecnun oguH 13 cMBONOB He HaWaeH (Hanpumep, NpuyLLen NepBblit dparMeHT OTBeTa, B KOTOPOM COAEPXKUTCS
CTapT-CMMBOJT, HO CTOM-CMMBOSIa €lle HeT), TO MporpaMma OCTaeTcsl Ha JaHHOM luare [0 MCTeYeHus
TaimayTa, YTO NO3BOSISAIET NOMNY4YUTL Crieaytolmne pparMeHThbl.

3atem cnepyet BepHyTbca K wary RECEIVE_RESPONSE (cMm. pucyHok 4.26). Nocne BbINONHEHUs Koaa
pevnictena CHECK_RESPONSE crnepyet 3aBepwuTb paboty ®B COM.Read. Ecnu B3BegeH dnar
KoppekTHoro oteeTa (xCorrectAnswer), To crnegyet nepentu k genctemio GET_DATA _FROM_RESPONSE,
B KOTOPOM OyaeT BbINOMHATLCA pa3bop Nony4YeHHOro oTBeTa.
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4. TMpumep onpoca moayns MB110-8A no npotokony DCON

EA MV110_8A_DCON.GET_DATA_FROM_RESPONSE X

2

3 // obeymngen CRC sampoca

4 byCRC:=0;

& // momcumTEEaen CRC orserta
= 7 FOR i:=0 TO FIND(sReadData, 'sR') - 4 DO
= 8 byCRC:=byCRC+aReadData[i]:

10l END_FOR

12 // mepesomad CRC B ASCIT

13|  sCRC:=BYTE TO_STRH (byCRC):

15 // ecnw pacawrannas CRC coorEercreyer CRC oTEeTa. .

16|  IF sCRC=MID({sReadData, 2, FIND{sReadData, 'sR') - 2) THEN

] /¢ cOpacuEaeM §Nar HenpaBMuUbHoM CRC

1 chpa HEOp
z0 xWrongCRC
21
2z
z3 // pasfMpaceM OTEET
24 fb RNALYZE DATA(sData:=sReadData);
25
8 // OpMCEaMBASM SHaUEeHMA Ha BENON ONoRa
z7 rMV110_8A cutputl:=fb ANALYZE DATA.arValue[l]:
Z8 rMV110_8A ocutput Tt ANALYZE DATRA.arValue[Z2];
Z3 rMV110_8A ocutput fb ANALYZE DATRA.arValue[3]:
30 rMV110_8A outputd:=fb ANALYZE DATA.arValue[4];
31 rMV110_8R ocutputi:=Ifb ANALYZE DATR.arValue[3];
3z rMV110_8R output T RNRLYZE DATR.arValue[d];
23 rMV110_B8L cutput Tk RANALYZE DATR.arValue[7]:
34 rMV110_8A outputd:=fb ANALYZE DATA.arValue[Z]:
35

.- ELSE
37 ¥WrongCRC:=TRUE;
38 END _IF

PucyHok 4.28 — Koa nenctBua GET_DATA_FROM_RESPONSE

CHavana criegyeT NpoBepuTb KOHTPONbHYIO cymmy. KoHTponbHas cymma npeacrasnset cobon cymmy ASCII
KOAOB BCEX CMMBOJIOB, PACMONOXEHHbIX Nepes KOHTPObHOW cymmon. CrneayeT CpaBHUTL €e C KOHTPOSTbHON
CyMMOW oTBeTa, NpeaBaputenbHO npeobpa3oBaB B CTPOKOBLIN BUA C NOMOLLbLO dyHkunn BYTE_TO_STRH
n3 6ubnmnotekm Oscat (13 onucaHns NPOTOKONA U3BECTHO, YTO KOHTPOIbHAst CyMMa HaxoamTcs B AByx 6anTax
nepeza CTomn-CUMBOSIOM).

Ecnu paccunTaHHas KOHTpObHasi cymma coBnagaeT C NMosy4eHHOMN, TO MOXXHO NepexoaunTb k pa3bopy oTeeTa.
MpenBapuTenbHo crieayeT cOpocuTb doriar oMGKM KOHTPOSIBHOM CYMMBbI.

Pa3bop oTBeTa npousBoauTcs ¢ noMowpbto aksemnnsapa P65 ANALYZE_DATA. BxogHol nepemeHHON Ans
Oroka sABnsieTca OTBET MOOYNSA B BUAE CTPOKM, BbIXOOHOW — MaccuB U3 3HavyeHui Tuna REAL.

32



4. Mpumep onpoca moayns MB110-8A no npotokony DCON

ANALYZE_DATA X
FUNCTION BLOCK ANALYZE DATA
VAR_TNFUT
sData: STRING;
END_VAR
= 5 VAR CONSTANT
c_iMaxCanal: INT := 3;
END_VAR
= & VAR OUTPUT
] arvalue: AFRAY [1..c_iMaxCanal] OF REAL;
END_VAR
VAR
aiSignPos: ARRAY [1..c_iMaxCanal+1] OF INT;
i,3: INT;
END_VAR

oW M

P e e
N WMo

Ji=l; // cOpacueaeM CEESTUME

W R b

FOR i:=1 TO FIND({sData,'sRE') DO

= 4 IF sData[i]=16#2% OR sData[i]=1622D OR sData([i]=16200 THEN
5| aiSignPos[j]:=1;

£ Ji=3+1;

7 END_IF
END_FOR

= 10 FOR i:=1 TO c_iMaxCanal-1 DO
11 arValue[i]:=STRING TO_REAL (MID({sData, aiSignPos[i+l] - aiSignPos[i], aiSignPos[i] + 1));
1z END_FOR

arvalue [c_iMaxCanal] :=STRING TO REAL(MID(sData, aiSignPos[c_iMaxCanal+l] - aiSignPos[c_iMaxCanal] - Z, aiSignPos[i] + 1));

PucyHok 4.29 — Kog ®Bb ANALYZE_DATA

Kak npeobpasoBaTb CTPOKy CO 3HayeHusIMW B nepemeHHble Tuna REAL, npu ycrnoBuu, 4TO KONUYECTBO
CMMBOJIOB AS151 K&XO0ro 3Ha4YeHnst Ham 3apaHee HeM3BeCcTHO? (Hanpumep, OHO MOXeT BObITb Kak Takum: 11.22,
Tak 1 Takum: 333.444)

Ins npeobpasoBaHUsl CTPOKM CO 3HaYeHUsIMU B NepemeHHble Tuna REAL, npu ycrnoBuu, Y4TO KONMYECTBO
CMMBOMOB ANS KaXOOro 3HaYeHWs 3apaHee HeusBecCTHO, criefyeT OpUEeHTUPOBATLCA Ha creuuarbHble
CMMBOJbI-pa3aennuTenu. B KOHTEKCTe uMcen TakMMK 3Hakamu SIBNAOTCH «+» U «—». MOXHO ckasaTtb, 4TO
3HayeHWe — 3TO TO, YTO PACMONOXKEHO MeXay ABYMS NOGLIMU 3HaKaMW, BKITOYasi NepBbii 3HaK.

CHavana cnepyert HanTn B CTPOKe AaHHble 3Hakn " 3anoOMHUTb UX NMO3UUNN. Takxe Tpe6yeT09| HanTK cTon-
CMMBOI ONga onpeaerieHna nocrneaHero 3Ha4eHnda B oTeeTe.

B kadectBe npumepa npusBegem OTBET, B KOTOPOM cogepxatcs 3 3HadeHusa (1.2, —-33.44 n 555.666). B
peanbHOM OTBeTe OT moayns Oyaetr 8 3HauyeHun UKCMPOBAHHOrO pasmepa, HO MNPUHUMM OCTaHeTCH
HEU3MEHHbIM.

3atem cnegyeT HaMTV NO3ULUUKM 3HAKOB M CTOM-CUMBOMA (OHW COOTBETCTBEHHO, paBHbl 2, 6, 12, 22). Takum
o6pa3oM, NepBoe 3HaYeHne 3aHMMaeT CUMBOSbI 2—-5, BTopoe — 6—11, a TpeTbe 12—19 (M3BECTHO, YTO MeXAay
nocregHUM 3HaYeHWeM 1 CTOMN-CUMBOIOM Takke Haxoadatcs Asa cumona CRC). 3atem cnefyeT BbipesaTh
M3 CTPOKM COOTBETCTBYKOLIME dparMeHTbl M npeobpasoBatb ux yHkumen STRING_TO_REAL. Beugy
YNOMSHYTbIX OCOBEeHHOCTEN, NnocreaHee 3HaYeHne npuaeTca obpabaTbiBaTb OTAENBHO.

Cumson >|+(1|.]2|-]13|3]|.] 4 4 + 5 5 5 . 6 6 6 CRC1 | CRC2 $R
oTeeTa
Mo3uuunsa 112|(3(4|5|6|7|8|9| 10| 11 | 12 13 14 | 15 | 16 | 17 18 | 19 20 21 22

3ateMm crielyeT BEpHYTLCHA Ha ypoBeHb Bbille, B AenctBue GET_DATA_FROM_RESPONSE (cMm. pucyHok
4.28). Nocne aHanun3a oTBeTa nonyyaeTcs maccus u3 8-u 3HadeHun Tuna REAL. 3HaveHns maccuBa cnegyet
NPUCBOUTL BbIXOAHLIM NepemeHHbIM ®b MV110 8A DCON.

Ecnn paccunTaHHas KOHTpOfbHas CyMMa He coBMana C KOHTPOMbHOW CYMMOW OTBeTa, TO HeT CMbicra
aHanMa3npoBaTb ero — 4oCTaToMHO B3BECTU orlar HEKOPPEKTHOMN KOHTPOsbHOW cyMMbl (XWrongCRC).

Tenepb cnegyeT NepenTn Ha ypOBEHb BhilEe U BEPHYTbCA B kog wara RECEIVE_RESPONSE (cm. pucyHok
4.27).
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4. TMpumep onpoca moayns MB110-8A no npotokony DCON

5 GET_DATA FROM_RESPONSE () ;
eState := RESFONSE_DELAY;

END_IF

78 END_IF

IF fb TON.(Q THEN

8L xTimeout := TRUE;

az OUTPUTS_TC_ZERO();

83 eState := RESPONSE_DELRY;
END_IF

PucyHok 4.30 — ®parmeHT Koga wara RECCEIVE_RESPONSE

lMocne aHanusa oTBeTa cnegyeT NepenTu K Wwary 3afepxku nepeq crnegyowmM LUKIoM onpoca.

Ecnu cpabotan Tarimep TanmayTa (OCHOBHas NpyyYnHa — OTCYTCTBME OTBETA OT MOAYSS B TeYeHMe 3a4aHHOro
WHTEpBana BpemeHu), TO crnegyeT BbICTaBUTb dnar owubkM no TawmayTy, BbINOMHWUTL OENCTBuE
OUTPUTS _TO_ZERO (cbpoc BbixogHbix nepemeHHbix ®6 MV110 8A DCON co cuMTaHHbIMKM C MOAYNs
3Ha4eHuaAMM) N nepenTu K wary RESPONSE_DELAY.

5} MV110_8A_DCON.OUTPUTS_TO_ZERO X

P 1 Srrs Tor Tt BERFA T
1 S/ ciipoc B [ SHAYEHME EH B

[ %]

rMV110_ 82 outputl:=0;
rMV110_BA output:=0;
rMV110_BA outputi:=0;
rMV110_8A outputd:=0;
7 rMV110_8A outputh:=0;
rMV110 8A outputa:=0;
rMV110_8A output7:=0;
10 rMV110_8A outputd:=0;

gy e A

PucyHok 4.31 — Kog genctBus OUTPUTS TO ZERO

4.4.4 OpraHusauus 3agepxku (war RESPONSE_DELAY)

Ha ware RESPONSE_DELAY npoucxoguT 3anyck TarMepa 3afiepXku nepep cnegyowmm LUKNom onpoca.
3agepxka MOXeT MOHagobuTbCs NpY ONpoce KOHKPETHbIX YCTPOWCTB, KOTOpble Mocfne OTrnpaBku OTBeTa
BrOKMPYIOT NMHUIO CBA3M Ha onpegerneHHoe BpeMs. Bpems 3agepkku onpegensercsi C NOMOLLbIO KOHCTaHTbI
c_tDelay.

Mocne 3anycka Tanmepa nponcxoaut nepexop K wary POLLING_CYCLE_ENDS .

a7 EESPONSE_DELAY: // mar S3ISpERM DSpSH CHSIVIODGS LHEIONM ONpoca

31 fh TONW(IN:
92 fb TON(IN:=

LSE, PT:=c_tDelay):
, FI:=c_tDelay);

94 ejtate := POLLING CY¥CLE_ENDS; // NEpEXoNHM K M&ATY OROHIAHMA OOpOCE

PucyHok 4.32 — Kog wara RESPONSE_DELAY
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4. Mpumep onpoca moayns MB110-8A no npotokony DCON

445 3aBepweHue umkna onpoca (war POLLING_CYCLE_ENDS)

Ha ware POLLING_CYCLE_ENDS cnefyeT Bbi3BaTb TaMep 3a4epXKKku nepes cneayoLmnm LIMKIoM onpoca.
Mocne ero cpabaTbiBaHMs NponcxoauT 3aBeplueHne paboTbl sk3emnnapoB ®b yteHns n 3anucn COM.Read
n COM.Write, cbpoc dnara nony4yeHnss KOPPEKTHOro oTBeTa (B CReAyloleM LMKIe OH OO0IMKeH ObiTb
NpOCYMTaH 3aHOBO), YCTaHOBKa dhniara yCrneLwHoro 3aBepLlUeHnst TeKYLLIEro LMKIia ornpoca U nepexoa K wary
CREATE_REQUEST.

36 POLLING CYCLE_ENDS: // mar oFOHYSHMA LMEIE ONPOCE
fb TON():
IF fb_TON.Q THEN

fb_COMread (xExecute:
fb_COMwrite (xExecute:

®CorrectAnswer := FRLSE; // cOpacuBaeM §Nar

xDone := TRUE;

a4 MOIYIE

eState := CREARTE REQUEST; S/ meEpeionmy ¥ DAY ODONTOTOERH 3&0pOCa
103 END_IF

PucyHok 4.33 — Kog wara POLLING_CYCLE_ENDS

lMocne HanucaHusa koga ANs BCeX LaroB onpoca mMoayns cregyeT BepHYTbCS K 3anvcu anroputma paboThbl
d65 MV110_8A DCON 1 BCNOMHUTb, YTO BECb HAaNUCaHHbI KOO Ha4YMHAET BbINOSHATLCA TOMLKO NPUY YCNOBUN
xEnable=TRUE. B npouecce paboTbl nporpammbl MOXeT BO3HWUKHYTb CUTyauusi, korga obmeH cregyet
ocTaHoBUTb. COOTBETCTBEHHO, B AaHHOM Cry4yae noTpebyeTcs Taike BbIMONHUTL PAA AEVCTBUN (B onepaTope
ELSE) — cbpocuTb ¢hnarn 3aBepLlUeHUss onpoca W MOfyyYeHUsl KOPPEKTHOro oTBeTa, OOHYNUTb 3HaYeHwus
BbIXOAHbIX NepeMeHHbIx Tuna REAL (cm. pucyHok 4.31) u nepentn Ha war CREATE_REQUEST (4T06bI npu
cnegytowem 3anycke ®b HayaTb ero BbIMOMHEHWE C NEPBOrO LWara).
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4. TMpumep onpoca moayns MB110-8A no npotokony DCON

z IF xEnable THEN S/ ecnow Donmy9eH CHOHAN OOPOCA MOAVIS. . .
- 3
4 CASE eState OF A4 e..TO SAOYCEASH LMEIHUSCEMH OOpoc
g CREATE REQUEST: // mar ODoAroTOERM 34NDOCE
+ a8 [11 lipes]
Z0 SEND_BREQUEST: // mar oTOP4BKM S&0pocd K MONYID
21
+ z:z [27 1ines]
50 BRECEIVE _EESPONSE: // mar Dolyd9cHMA OTEST4 OT MOLYIA
52
¥ 53 [33 lines]
a7 RESPONSE_DELAY: // mMar 3&0epFEM ODEpel CHSNyINMM NHETOM OOpOCa
aa
g5
+ 30 [5 lipnes]
21 POLLING CYCLE ENDS: // mar orRoOHUAHMA IMETE OOPOCA
£ a7 [13 lines]
111 EI-TD_CME
11z
11z
= 114 ELSE A/ ecHM cHTHAN OOpOCA MOOYIS OROO&EN. . .
115 xDone := FRLSE; // cOpacnEaceM $Nar OROHYAHME TEEYIEIC
11s
117 xCorrecthnswer := FALSE; /4 cOpachEaeM $NaT ROPPERTHOTY OTEETE
11s
113 OUTPUTS_TO ZERC() ; // cOpacnBaceMd SHAYSHMA BAEXONOE OmNora
1z0
1z1 ejtate := CEREATE EEQUEST; // ISpexolMM K Dary DOATOTOBERM 3&40poca
12z END IF

PucyHok 4.34 — Kog @b MVV110_8A_DCON (koa oTAenbHbIX WaroB CKPbIT)

®yHKuMoHanbHbIM 6nok onpoca moayns MB110-8A no npotokony DCON rotoB. Ero nucTtuHr npvsegeH

npunoxexHun A.2.
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4. Mpumep onpoca moayns MB110-8A no npotokony DCON

4.5 TMporpamma onpoca (PLC_PRG)

Tenepb cneayeT Bbi3BaTb co3daHHble paHee ®b B nporpamme PLC_PRG. Koag nporpammbl BbIrNaguT
cnegyowum obpasom:

1 CASE i OF
2
- 3
1 0 oTRpEEaeN COM-mopr COM3
& ®0pen:=TRUE;
8 fb COMcontrol
9 {
10 xlpen 1= wipen,
11 xClose := HClose,
12 uiPortHumber = 3,
132 udiBaudrate := 115200,
14 uiParity := COM.PRRITY.NONE,
15 uiByteSize 1= B,
16 uiStopBits := COM.STOPBIT.ONESTOPBIT
17 Vi
= 13 IF fb COMcontrol.xDone THEN
Z0 i:=1;
z1 END IF
ZZ B
Z3 1 OOpamKEsSM Monyune MB110-53 mo mpororonmy DOON
- z4
25 fb MV110_ 3R DCO
2 {
27 xEnable = fb COMcontrol.xDone,
28 hCom := b COMcontrol.hCom,
zZ5 bylkdress = 1
20 I
31
= 3z IF fb MV110_ 82 DCON.xDone THEN
33 i:=l;
34 END IF
35 B
38 END CASE
=

PucyHok 4.35 — Kog nporpammel PLC_PRG

Mpu 3anycke nporpamMmmbl OOAHOKPATHO BbIMoOnHAeTCA koA wara 0, 4to npuBoauT K oTKpbiTuio COM-nopTa
KOHTponmnepa ¢ 3agaHHbIMU HacTponkamu ¢ nomolbto b COM_CONTROL. NMocne ycnewHoro oTKpbITUS
nopTta NPOUCXOAWT nepexon Ha war 1, B KoTopoM ¢ nomoupo P65 MV110 8A DCON opraHu3yeTcsi onpoc
MOAYNSA € 3afaHHbIM agpecoM. [locne oKoHYaHUSA onpoca MoaYyNsA MOXHO NepexoauTb K ONpocy cneayoLlero
ycTponcTBa. B npumepe apyrvx yCTPOWCTB HeT, MO3TOMY MporpaMma OCTaeTCsl Ha Tekyllem Lware wu
npoaosmKaeT LMKNUYecku onpawmsaTtb Mogyrnb.

Mporpamma PLC_PRG npuBdAsaHa kK 3agadve C¢ BpemeHeM umkna 10 mc. PekomeHayeTca npuBsA3biBaTb
nporpamMmmbl 06MeHa k 3agayam ¢ HaMMeHbLUMM BpeMeHeM uukna (He 6onee 10—-20 mc).

Ha pucyHke 4.36 npuBegeH CKPMHLLOT NporpaMmMbl B npouecce paboTbl. 3Ha4YeHne BTOPOro kaHana paBHO
99999 — 4yTO COOTBETCTBYET BO3HWKHOBEHWIO B KaHare WCKMIOYUTENbHOW cUTyauuu (Hanpumep, obpbiB
Aardvka). 3To ABnsieTcst 0cObEHHOCTBIO MOaYNs, a He npoTokona DCON.
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4. TMpumep onpoca moayns MB110-8A no npotokony DCON

|§ PLC_PRG X

Device Application.PLC_PRG

BripameHne Tun 3HaueHue
+ @ fb_COMcontrol COM_CONTROL
= @ fh_Mv110_84&_DCON MV110_84_DCON
44 xEnable BOOL
4% hCom DWORD 21
4% byAdress BYTE 1
F# xDone BOOL FALSE
K@ xWriteError BOOL FALSE
"@ wReadError BOOL FALSE
P& xTimeout BOOL FALSE
P& wWrongCRC BOOL FALSE
F@ rMv110_84_outputl REAL 24,836
“@ rMV110_8A_output? REAL 99944
B@ rMV110_8A_outputd REAL 28.8879986
P rMV110_8A_outputd REAL 288539982
“@ rMV110_8A_outputs REAL 263009287
F@ rMV110_8A_outputs REAL 26,267
B rMV110_8A_output? REAL 26,267
B@ rMV110_84_outputd REAL 26,267
@ eState DCON_STATE POLLING_CYCLE_ENDS

PucyHok 4.36 — CuntaHHble 3Ha4YeHUsA KaHanoB Moayns
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5. Mpwumep onpoca cyetymka COT-4TM.03M

5 T[pumep onpoca cyetynka CIT-4TM.03M

5.1 dopmynupoBKa 3agauu

B kauectBe npumepa 6ynet paccmoTpeH onpoc cyeTtymka CIOT-4TM.03M no HecTaHaapTHOMY GUMHapHOMY
NpoTOKONy C nomoLLbio koHTpornepa CMK1xx [M01]. B kauyecTBe onpawmBaemMoro napameTpa UCnonb3yemM
Tekywiee HanpsbkeHne no ¢ase A (Ua). Cuetumk nogkntodeH k nopty COMS3, ero ceTeBble HACTPOWKM
npuBeaeHbl B Tabnvue Huxe.

Ta6nuua 5.1 — CeTeBble HacTponku cyeTumka COT-4TM

MapameTtp 3HayeHue
COM-rniopm KoHmpornnepa COM3
Apgpec moayns 200
CkopocTb obmeHa 9600
KonnyecTtBo GUT gaHHbIX 8
KoHTponb 4yeTHOCTH HeyeTHbIN
Konu4yectso cton-6ut 1

Mpumep co3gaH B cpege CODESYS 3.5 SP11 Patch 5 1 nogpasymeBaeTt 3anyck Ha CMK1xx [M01] c tapreT-
davinom 3.5.11.x. B cnyyae HeobxoaMMOCTK 3anycka npoekTa Ha ApYroM YCTPOWCTBE CrneayeT U3MEHUTb
TapreT-cpann B npoekte (MKM Ha y3en Device — OGHOBUTb YCTPOMUCTRO).

Mpumep pgoctyneH Ans ckaumBaHuda: Example SET 4TM.zip

JInctmur POU npuBeaeH B npunoxexHun b.
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5. lMpumep onpoca cyetumka COT-4TM.03M

5.2 OnucaHue npoTokona

Cuetunkn CIT-4TM.03M nopaepxmBaloT HecTanHAapTHbIM Modbus-nogoOHbIM gBOMYHBIA NpoTokon. Ero
nosiHoe onucaHue MoXeT OblTb MOMy4eHo MO 3amnpocy K npousBoauTento. Hwke npuBoasTtcs KhtoueBble
MOMEHTbI, Ha KOTopble CTOUT obpaliaTtb BHUMaHWe npu peanu3auum obmeHa. CriegyeT OTMETUTb, YTO B
pamkax npumepa bygeT ncnonb3oBaHa He BCs NpuBeaeHHas nHopMaums.

1. KpuTepmem okOH4YaHMSA OTBETA OT CYETUMKA SABNSIETCA nay3a AnuHom B 6—8 Mmc.
2. MakcumanbHbIv pa3mep 6ydepa npuema/nepegayn — 96 6anT.
3. CTpykTypa 3anpoca K CHETUMKY:

Ceresoit Kopa 3anpoca Koa napameTtpa MapameTpbl KoHTponkHas
agpec P P P P P cymma
1 6ant/5 6ant 1 6ant/5 6ant 1 Baiit, moxet flo 91 Gaitta, moxet 2 banTa
OTCYTCTBOBaTb OTCYTCTBOBaTb

Adpec 1 Ko 3anpoca MoryT ObiTb Kak 0Obl4HBIMM (3aHUMaTh 1 6anT), Tak U paclUMPEHHbIMU (3aHMMaTb 5
6awiT). B pamkax npumepa paccmaTpmBaeTcsi paboTa TofbKo C 0ObIMHBIMKU agpecamMu 1 3anpocamu.

4. CTpyKkTypa oTBETA CYETUUKa:

CeteBomn KoHTponbHas
Mone gaHHbLIX OTBEeTa
agpec cymMma
1 6ant/5 6ant no 93 6ant 2 banTa

5. Pac4yeT KOHTPONbHOW CyMMbl OCYLLECTBNSAETCA aHanormyHo npotokony Modbus (B cneumdmkauum
NpOTOKOMa NpMBEAEH anropuTm pacyeTa).

6. [lepen onpocom cuyeTuMka cnegyeT OTKPbITb KaHan CBA3M C MOMOLLbIO CreuuanbHOro 3anpoca
cnegytwowero copmara:

Ceteson Kop 3anpoca Maponb KoHTponbHas cymma
agpec
1 6anT/5 6ant 16#01 6 6ant 2 banTta

Maponb BTOpPOro ypoBHs (YpoOBEHb «X035AMH») AOCTyna no ymonyaHuo — 000000 B ASCII-koaax.
Ecnu B TeueHne 20 cekyHA CHETUMK HE NonyvaeT 3anpocoB, TO KaHar CBSA3M 3akpbiBaeTCs.

7. 3anpoc gnsa 4TeHus TeKyLLero aHavyeHnst HanpshkeHusa dasel A (Ua) BbIrmsguT cnegyowmmM obpasom:
Kopg 3anpoca — 16#08 (4TeHne napameTpoB M AaHHbIX);
Kop napameTpa — 16#1B (4TeHue AaHHLIX B popMaTe € nnaBatoLLent TOYKOM);

MapameTpbl — ogmMH BanT Koga maccuBa AaHHbIX U ogvH 6anT RWRI (pernctp BCcnomorarenbHbIX
PEXMMOB U3MEPEHUS).

Koo maccuBa gaHHbIx — 16#00;
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Tabmuma 2-45 — 3anpanBaeMble MACCHBBI JAHHBIX

3HaduenHHe DafTa
HammeHOBaHHE 3aIPaITHBASMBIX TAHHBIX
«MaccHB JaHHBIXY

00h JlaHHbBIe BCIIOMOTaTeIbHBIX PeKHMOB H3MepeHHd (aHazoruuso 08h\11h)

0lh 3adHKCHpOBAaHHEI® JaHHBIE BCTIOMOTATeIBHEIX PeiKHMOB H3IMepeHHA (AHATOIHY-
Ho 08h/14h)

0Zh I'pynmoesle JaHHBEIE BCIOMOTATelIbHBIX PeXHMOB H3MepeHHH (aHaIOTHIHO
08h'\16h)

03h T'pynnossle 3apHKCHPOBAHHBIE JaHHBIE BCIIOMOTATeTbHBIX PXXHMOB H3MepeHH
(agamormuro 08h'\16h)

PucyHok 5.1 — Tabnuua KogoB MaccMBOB AaHHbIX U3 ONUCAHUA NPOTOKoONa

3HavyeHne RWRI — 0001 00 01 = 16#11.

Tabmuna 2-38 — CTpyKTypa H BO3MO:KHBIe 3HaTeHHa RWRI

RWH SEEEEEE
2| S| & 2g| 22
7 | 6 | s | 4 3 [ 2 1 [ o |35 55% 2
HoMep BclioMOraTeIsHOTO pekHMA el = == -
Homep napa- ORI OISR EI I
H3MepeHHS Homep dazmr L Y| EE|lUR
MeTpa o
Oh — MomTHOCTS: 0 — mo cynme daz
— AKTHBHAg P; 0-P 1 — mo dasze 1 e . .
— peakTHBHaf Q; 1-Q 2 —mo daze 2
— §omHag S 2-5 3 —mo daze 3
1h — manpmxeHne: 0 — mo daze 1
—  tasmoe Ud 0-Ud 1 —mo dase 1 N P S N
2 —mo taze 2
3 —mo daze 3
—  Mexdaszaoe Umd 1- Unmdp 0 — mesmdazaoe 12
| —mexdazmoe 12 | + | | | i )
2 — memdazHoe 23 *
3 — mesmdazHoe 31
—  mpamoit mocregopaTenbHocTH | 2 — UL(1) moboe + . ] ]
UL(1) #
—  BcTpoeHHOH Datapen UD 3-Us moboe o _ "

PucyHok 5.2 — ®parmeHT Tabnuubl RWRI 13 onucaHus npoTtokona

3Hasi CTpYKTypy 3anpoca, CTPYKTypy OTBeTa M METOAMKY pacyeTa KOHTPOMbHOM CYMMbl MOXHO HavaTtb
peanusauuto npotokona obmeHa 8 CODESYS.
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5. Mpumep onpoca cyetymka COT-4TM.03M

5.3 AnroputMusauusa 3agavu

Mpouecc obmeHa AaHHbIMKM 4Yepes3 nocriegoBaTeNlbHbIN NOPT MOXHO NPeacTaBUTb B BUOE LIMKINYECKU
BbINONHsAemMoro anroputma. Ha sasbike ST gna peanusaumm nofoOGHbIX anropuTMOB PeEKOMeHAyeTcs
ucnonb3oBaTb onepaTop ycrnoBHoro Beibopa CASE.
AnNropuT™M peLiaemoi B npumMepe 3agadv MOXHO NpeacTaBuTb CriegyowmmMm o0pasom:
@ PLC_PRG X
1 FROGEAM FLC ERG

- Z VAR
3 i: IHT:
4 END VAR
& 5
1 CASE 1 OF
= z

(= LT 4 1 B =" 71 ]

1
5
k]
1
]
i
n
Y
1
n
:
)
k)
1
n

L4 4 LOCPCHIM K Haly L

12|  END CASE

PucyHok 5.3 — Anroputmusaums 3agaym onpoca ycTpoucTea

Bo Bpems 3anycka nporpammbl 6yoeT OOHOKPAaTHO MPOM3BEdEHO OTKPbITUE MopTa, nocrne dero Gymer
MPOMCXOANTb LIMKIIMYECKMNiA onpoc cyeTyrka. C Lenblo YNpoLleHnst NpuMepa, 3arnpoc Ha OTKpbITME KaHana K
CYETUVKY OTMPAaBMAETCH B KaXKOOM LMKMe.

CooTBeTCTBEHHO, 3aaya CBOAMTCA K HamMCaHWI0 Koda, KOoTopbin OyaeT BbimonHaTbcA B warax 0 u 1.
PekomeHayeTcs ynakoBaTb €ro B ABa PyHKUMOHamNbHbIX 6rioka:

1. b ynpaBneHus NOpToM, KOTopbIN ByAeT Bbi3biBaTbCA Ha ware 0.

2. ®b onpoca mogyns, KoTopbin 6ygeT Bbi3blBaTbCA Ha ware 1.

MpenBaputensHo cnenyet gobasutb B npoekt o6mbnuoteky CAA SerialCom, Tak kak ee yHkumum n ®b
notpedytoTcsa Npu peanu3auumn NnpoTokona.

5.4 &b ynpaBneHusa noptom (COM_CONTROL)

Mpouecc paspaboTkm OB ynpaBneHus noptom onucaH B 0. 4.4. [locne nNpoyTeHus 3TOro MyHKTa criegyeT
nepenTtn K 0. 5.5.
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5. Mpwumep onpoca cyetymka COT-4TM.03M

5.5 ®b onpoca cyetuuka (SET_4TM)

B nepByio ouepegb cnegyet co3gatb (OYHKUMOHAmbHbIM 610k onpoca cyetdunka CIT-4TM.03M no
HecTaHOapTHOMY MpPOTOKoNy ¢ Ha3BaHveM SET_4TM. [ng Hayana tpebyetcsa onpenenutbcsa ¢ Habopom
BXOOHbIX U BbIXOAHbIX NEPEMEHHbIX.
B pamkax npumepa ero BXogHbIMY NEPEMEHHBIMU BYAYT ABAATHCS:

1. Bxop ynpaneHusa 6nokom (ctapt/npekpaiieHune paboThbl).

2. Agpec onpalimBaemMoro ycTpomcTBa.

3. [Heckpuntop (handle) COM-nopTa.

K BbIXOAHbLIM nepemMeHHbIM 6yﬂ,yT OTHOCUTbLCA:

1. WV3mepeHHoe 3Ha4yeHne HanpsbkeHue no dase A (Ua).
2. ®nar okoH4YaHuA LKKna onpoca.
3. ®naru owmnbok obmMeHa.

Hwxe Takke npnBOANTCA CIMUNCOK J10KaJlbHbIX MepeMeEHHbIX ®b. HeobxogumocTb nx obbaBneHus 6y,qu
NOACHATBCA NO Mepe onnMcaHnA NpUMHUMNoB paGOTbI 6noka.

SET_4TM X

1 FUNCTION BLOCK SET_4TM
s
= 3 VAR _INPUT
4 xEnable: BOOL; // cHrHAN ompoca ©
5 hCom: COM.ChL ., HRNDLE; / mecrkpmorTop COM
g byRdress: BITE; J4 ampec ONpalME4EMOrTo CYSTUMKEA
7 END VAR
= i} VAR _OUTPUT
10 xDone: BOOL; /4 gmar o L K4 COpOCa CHETYMEA
11 xWriteError: BOOL;
12 xReadError: BOOL;
13 xTimeout: BOOL;
14 ¥WrongCRC: BOOL;
1& rUa: REAL; S/ SxauenMe Hanpamenns Ua, CUMTAEHOS C© CUSTUMRE
17 END VAR
- 1= VAR
20 eState: SET_4TM STRTE; // TERYIDMH WAT ONPOCa CYSTIMKE
z1
2z fb_COMwrite: COM.Writer
23 fb_COMread: COM.Read; I TONyIEHHT OTBETE
z4
Z5 szWriteSize: COM.CRL.SIZE;
Ze
27 wWCRC: WORD ;
i3 ¥0penChannel: BOOL;
23 xCorrecthAnswer: BOOL;
30 iLenBuff: INT; CHETUMKE IIH CRISHMESHMS OTESTOE
3
3z fb_TON: TON: // rarmep
33
34 iz INT; S4 cueTuME IuE ouEra FOR
35
38 abyWriteData:
a7 abyReadBuff:
328 abyReadData:
33
40 uConvertToReal: _4BYTES_TO_RERL;
41 uWordTo2Bytes: _WORD_TC ZBYTES;
42 END VAR
13 B
= 44 VAR CONSTANT
45 c_tTimeout: TIME:
48 c_tDelay: TIME:
47 END VAR

PucyHok 5.4 — O6bsAiBneHue nepemeHHbix ®b SET_4TM
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5. Mpumep onpoca cyetymka COT-4TM.03M

Ona peanunsaumm 6Gnoka 6ygeT wucnonb3oBaTbCsA NowlaroBbli  anroputm ¢ onepatopom CASE u
nepe4vyucneHunem, KOTopoe€ Mno3BOJIUT UCNOJIb30BaTb MMEHa B Ka4decTBe Ha3BaHWI LLAroB. 3K3eMI'IJ'IF|p
nepeyuncrieHna nmeet Ha3BaHune eState.

“¢ SET_4TM_STATE X
TYPE SET_4TM STATE

= 2 (

3 CREATE CHILNNEL := 00,
4 COPEN_CHANNEL 1= 10,
5 RECEIVE CHANNEL r= 20,
& RESPOHMSE_LELAY CHANMNEL := 30,
7 CREATE REQUEST r= 40,
g8 SEND REQUEST r= 30,

RECEIVE_RESFON3E r= a0,

[ e

RESFON3SE_LELAY = 70,
BOLLING CYCLE END3 1=

12| );

12| END TYPE

PucyHok 5.5 — O6baBneHue nepeuncnerdus SET 4TM_STATE

AnropuTM onpoca mMoaynsa B obliem Buae:

1 IF xEnabkle THEHN S/ echM DOIVIeH CHIHAN OIOpOCd MOOVIS...
= z
3 CASE e3tate OF A/ e..TO SAOVCHESMED NOERINISCEME OOpOC
5 CREATE CHANNEL: J/ mar DoNTOTOERM Salpocd Ha OTEPHTHE KaHaNa
c
7 QFEN_CHANNEL: /4 mMar OTOpaBRK 34a0pocd Ha OTRPETHE FaHala
3 RECEIVE CHANNEL: /4 mMar DonydeHMS OTESTa Ha 3aIpoc OTEPHRTHS FaHala
11 RESPONSE DELAY CHANNEL: // m&ar S&Icp®rl Oepel CISIyINRN 34Ip0CoNM
12
13 CREATE REQUEST: /4 mMar DoATOTOERK 3aIpoca Ha UTEHME TaHHEX
15 SEND _REQUEST: /4 mMar OTOpaBRK 3a0pocd Ha 9TSHHEe NaHHRXY
la
17 RECEIVE RESFONSE: S/ mMar moNydYeHMA OTEETd OT CUYSTUMES
15 RESFON3E DELAY: S/ Mar SaNcpFRH Oepel CHSOVENRGd OHEIOM OOpoca
20
1 POLLING CY¥CLE ENDS: /¢ Mar oFRCoHYAHMA OMENE oOpoca
22
] END CASE
24
z5 END TIF

PucyHok 5.6 — Anroputm onpoca cyeTymka

Ha ware CREATE_CHANNEL 6ygeT npoucxoamTe hopMMpoOBaHmne 3anpoca Ha OTKpbITUE KaHara CBS3U.
Ha ware OPEN_CHANNEL 3anpoc 6yget otnpasneH B8 COM-nopT.
Ha ware RECEIVE_CHANNEL 6ygeT npoucxogutb Nony4yeHne u aHanu3 oTBeTa OT CHETUMKA.

Lar RESPONSE_DELAY_ CHANNEL 6ygeT ucnonb3oBaTbCs 4115 CO3AaHUS 3a0epXXKn Mexay nonyvyeHmem
OTBeTa OT cYeTUMKa Ha 3anpoc OTKPbITUSA KaHana v oTnpaBku criefyoLlero sanpoca.

Ha ware CREATE_REQUEST 6yaeT npovcxoanTb (hoOpMUPOBaHME 3anpoca K CHETUUKY.
Ha ware SEND_REQUEST aT1oT 3anpoc 6yaet otnpasneH B8 COM-nopT.

44



5. Mpwumep onpoca cyetymka COT-4TM.03M

Ha ware RECEIVE_RESPONSE 6yaeT nponcxoamntb Nofy4eHue n aHanus oTBeTa OT CYeTUmKa.

Lar RESPONSE_DELAY ©0ygeTt ncnonb3oBaTtbCsa OS5 CO34aHUS 3aepPXXKM MexXay norydeHnemMm oTeeta oOT
cyeT4uMKa 1 OTMpaBKu cnegyloLero 3anpoca.

Ha ware POLLING_CYCLE_ENDS 6yaet npoucxoaute obHoBneHue Bbixogos ®b, nocne yero cnepyet
nepexop K HayanbHOMy Luary.

HeobxogumocTtb Hanuumsa wara RESPONSE_DELAY 3aBucuT OT O0COBEHHOCTEN KOHKPETHOro
onpaluvMBaemoro ycTpomncTea. HekoTopble yCTpoONCTBa YAEPXKUBAKOT NUHNIO CBA3N (OMKCUPOBaAHHOE
Bpemsa nocrne oTBeTa, B CBA3W C YeM creayeT OpraHu3oBbIBaTb 3adepXKKy nepen OTnpaBKoun
cnegyrowero 3anpoca. B cnyyae onpoca cuetunmka CIT-4TM.03M Takas 3agepxkka He
obsasaTtenbHa, HO paccMaTpMBaeTCH B HACTOSLLIEM PYKOBOACTBE B KA4eCTBE npumepa.

Iil ‘ NMPUMEYAHUE

3akoH4eHHble bparmeHTbl koga Pb OyayT odhopmMIieHbl B BUAE AENCTBUN:
=[] seT_amM (FB)
[E3 CHECK_CHANNEL
[S% CHECK_RESPONSE
[S4 GET_DATA_FROM_RESPONSE
[E3 SET_CHANMEL
S8 SET_REQUEST
PucyHok 5.7 — flenctBusa ®b SET _4TM

5.5.1 [NoproToBkKka 3anpoca Ha OoTKpbITMe kaHana (war CREATE_CHANNEL)

Ha ware CREATE_CHANNEL npoucxoauT ounctka 6ydepoB AaHHbLIX U MOArOTOBKA 3anpoca Ha OTKpbITUE
KaHana.

CREARTE CHANNEL: // mar DOITOTOERM 3&0DOCE HA OTHDHTHE RAHANE CBASH

3 _BUFFER_CLEAR [PT:=ADR [abyReadBuff), SIZE:=STZEOF [ (abyReadBuff))):
10 _BUFFER_CLEAR (PT:=ADR[abyReadData), SIZE:=SIZECF ((abyReadData)));:
11 _BUFFER_CLEAR (PT:=ADR[abyWriteData), SIZE:=SIZEOF[(abyWriteData))): //

13 xDone := FAL3E;

15 SET_CHENNEL() » // DoOTOTOBKE 3anpocd Ha OTRDHTHE FaHANE CEASH

17 eState := OPEN_CHRNNEL: // DepexomMM ¥ MATY OTHPSEKM 34NpPOCa Ha OTHDHTHE RAHANE CEASK

PucyHok 5.8 — Kog wara CREATE_CHANNEL

Mon 6ydepoM MoHMMaeTcsi MEPeMeEHHasi, UCToNb3yeMasi ANsl BPEMEHHOIO XpaHeHWs1 AaHHbIX. B gaHHOM
cnydae Takumum nepemMeHHbiMu saenaTca abyReadBuff (Oydep dparmeHTa otBeTa), abyReadData (6ydep
nonHoro oteeTa) n abyWriteData (6ydep 3anpoca). B pamkax npymepa CHETUNKY KaxkabI pa3 OTNpaBnsAloTcs
OJHW 1 Te e 3anpockl, NO3TOMY HET HEOBXOAMMOCTY KaxXabli pa3 ounwate Bydep 3anpoca u opMmnpoBaTb
3anpoc 3aHOBO — HO B APYrMX CUTyauusix 3TO MOXeT MoHagobutbcsa (Hanpumep, Korga HeobxoauMMmo c
nomoLLbto ogHoro ®b cynTbIBaTL HECKOMBKO NMapaMeTpoB YCTPOMNCTBA C MOMOLLbIO pa3HbIX 3anpocoB).

IOna ounctkm Gydepa umcnonbadyetca dyHkumas BUFFER_CLEAR wu3 6ubnuotekn OSCAT. bubnuvoTeka
JOCTynHa [Ans cKayuBaHWss Ha caunTe oscat.de wn cante komnaHun OBeH B pasgene CODESYS
V3/bubnuotekun. bubnuoreka OSCAT MMeeT OTKPbITblE UCXOAHblE KOAbl, MO3TOMY BO MHOMMX Crlydasix
yno6Hee konupoBaTb ee oyHKUMM 1 b B nonb3oBaTeNbCKUn NPOeKT (BMecTo AobaeneHus Yyepe3 MeHeaxep
6ubnuorek).

dyHkuma _BUFFER_CLEAR vmMeeT fBa BXOAHbIX NapaMeTpa: agpec 6ydepa v ero pasamep. Bmecto 3agaHus
pasmepa bydepa c MOMOLLLIO YuCria pekoMeHAyeTcst ucnonb3oBaTb onepatop SIZEOF, Bo3BpalLatoLmm

45


http://www.oscat.de/
http://www.owen.ua/

5. Mpumep onpoca cyetymka COT-4TM.03M

pa3mep nepemMeHHon B 6anTtax. Bo3spawaemoe 3HauyeHne nmeet Tun BOOL u npuHumaeT 3HayeHne TRUE B

criyvae ycreLHoro 3aBepLueHnst ouncTkun Gydepa.

_BUFFER_CLEAR X
FUNCTION _BUFFER CLEAR : BOOL
VAR INPUT
ET
SIZE
END VAR
VAR
ptw : POINTER TO DWORD;
temp: DWORD;
end, end3iz : DWORD;
END VAR

POINTER TO BYTE:
: UINT:

LU - L T % R ]

|
(=]

[ Ve R N ]

sl
ot

Fa ] R T Qa9 - = = =y
(* this routine uses 32 bit access
T amm P s fa = =
{* first 11l pointer 15 aligned fox

temp

acocess bytes
1= pt;
end := temp + UINT TO DWORD (size):
end32 end -
WHILE (pt « end) AND {{temp AND 15£00000003)

pt”

pt :=pt + 1;

temp
END WHILE;

[ R

|
i

1= temp + 1;

L e ]

Etw = pt;
WHILE ptw < end32 DO [+ =)
ptw* = 0;

I
L N I

Ptw := ptw + 4;
END WHILE;
17 (* copy Che remaining bytes in byvie
ELt := ptw:
WHILE pt < end DO

pL”

pt :=pt + 1:
END WHILE;

[y
[=k]

-
fidd

5]
]
i

%

L e ]

| T S R I

L

1BUEF

[ %]
e

_BUFFER_CLERR :

DO

PucyHok 5.9 — Koa dyHkuum BUFFER_CLEAR u3 6ubnuoteku OSCAT

Koa dyHKumm ckonmpoBaH 13 6ubnuotekn OSCAT 6e3 kakmx-nmbo M3MeHEHUN.

Henctene SET_CHANNEL wncnone3syetcs ons hOpMUpOBaHUSA 3anpoca Ha OTKpbiTue kaHana. CTpykTypa
3anpoca u3BecTHa M3 onMcaHusl NpoToKoma cyeTynka. CnegyeTt o6paTuTb BHUMaHMe, YTO MpoTokon obmeHa
sBNsieTCA OMHApPHBLIM, HO NMaposb, ONPEAEnsALWMIA YPOBEHb NONb3oBaTeENs YHKUUN, nepefaeTcs B BUAE

kopgoB ASCII-cumBonos.
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5. Mpwumep onpoca cyetymka COT-4TM.03M

SET_4TM.SET_CHANNEL X

E
1 // DONTOTAEIMESZEM 330pOC Ha OTEPHTHE KaHANAE
Z
3 abyWriteData[0] :=byldreaa;
4 abyWriteData[l] 01;
5 abyWriteDatal[2]
g abyWriteDatal[3]

abyWriteData[4]
abyWriteData[5]:
abyWriteDatalg]
abyWriteDatal[7]
//aby

H

/ /by

R T
AriteData[8]
Deb=rar-
eData[?]:

wCRC:=CRC_MB GEN (pData:=ADR(abyWriteData), Size:=Z);
uWordIo2Bytes.wValue:=wCRC;

abyWriteData[Z] :=uWordTo2Bytes.abyWord[0]:
abyWriteData[?] :=uWordTo2Bytes.abyWord[1]:

3zWriteSize:=10;

"n00000"

,,,,,, E ASCIT

- oo

pacder CRC sampoca (8 - gmcno OaMr sanpoca ez yuera CRC)
npeobpasceaiMe CRC B 1Ba GaKTa

CRC =manmpoca

umcno SapT sampoca © yueToM CROC

PucyHok 5.10 — Kog gencteusa SET_CHANNEL

B NPOTOKOJ1IE CHETHMKA MUCMNOJIb3YyEeTCA Ta XXe MeTOoOMKa pacyHeTa KOHTpOﬂbHOﬁ CYMMbI, 4TO N B NPOTOKOI1E

Modbus — CRC16 (UMKNIMYECKNA W3ObITOYHbIN

ko). OnucaHune anroputma pacyeTa MOXHO HaWTu B

Bukuneamu, cneundmkaumm npotokona Modbus, cneumdumkauum npoTtokona cvetumka u 1. 4. Cnegyet
cospgate b CRC_MB_GEN, koTopbIvi ByaeT BbINOAHATL 3Ty 3agavy.

CRC_MB_GEN X

z FUNCTION CRC_MB GEN :
VAR INPUT

plata:

Size:
END VAR
VAR

Cnt:
END VAR

WORD

FOINTER TO BYTE:
WORD ;

[T T ]

3

BITE;

* pacger CRC ans MODBUS R

(5]

CRC_MB GEN : ;

WHILE Size > 0 DO
CRC_MB GEN
FOR Cnt
IF CRC_MB_GEN.O
CRC_MB GEN

ELSE
CRC_MB GEN

END IF

END FOR;
plata := pData + 1;
Size
END WHILE

o s

»= 0 TO 7 DO

1= S5HR

1= S5HR

(5]

Size

[ T - L ]

CYSTIMK OHTOE

TIT* )

:= CRC_MB_GEN HOR pData“;

1 THEH

{CRC MB GEN, 1);

(CRC MB GEN, 1) XOR 162L00

PucyHok 5.11 — Kog ®b CRC_MB_GEN

NMPUMEYAHUE
Y BHMMATENbHOro YuTaTens, BEPOsiTHO, BO

[i]

3HUKHET BOMNpPOC — no4yemy Obl He BOCMONb30BaTbCS

rotoBbiM 6riokom pacyeta CRC ns 6ubnunotekn OSCAT?

Oa, pencreutencHo, B OSCAT ectb @b CRC_GEN, KOTOpPbIN BbINOMHSAET AaHHYI0 3a4ady — HO mU3-
3a ocobeHHOCTeN peanu3auun OH He BO3BpalLaeT KOPPEKTHOe 3HadeHwe AN NakeToB AaHHbIX
pasmepom MeHbLLe, YeM 4 6aiiTa. B Hawem cnydae OTBET OT cYETYMKA Ha 3anpoc OTKPbITUA KaHarna

CBS13N 3aHMMaeT Bcero 2 6anTa — Tak 4YTo np

naetca Bocnonb3oBaTtbcsa cBoum Ob.
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5. Mpumep onpoca cyetymka COT-4TM.03M

PaccuutaHHas koHTponbHas cymma npeacrasnset cobor nepemerHyto Tuna WORD — Ho 4Tobbl 3anucathb ee
B MaccuB, cregyeT npeactaButb ee B Buge pAByx Oant. [Ona atoro cosgaeTtcd obbeguHeHuwe
_WORD_TO_2BYTES (ero ak3emnnsap uWordTo2Bytes Mbl yxxe 06baBunM B nepemeHHbix @B SET_4TM,

CM. PUCYHOK 5.4).

“¢ _WORD_TO_2BYTES X
1| TYPE WORD IO 2BYIES
= z|  UNIOW

3 wWvalue :WORD;

4 abyWord: ARRAY [O..1] OF BYTE;
5 END UNIOHN

END TYPE

PucyHok 5.12 — O6bsaBneHne o6begnHeHua WORD _TO 2BYTES

MocnepHsass onepauna B gencteum SET _CHANNEL - ykasaHve uucna ©OaiT 3anpoca (nepemeHHasi
szWriteSize).

3atem criegyeT BepHyTbCs K kogy wara CREATE_CHANNEL.

Kpome ounctkm Bydepos 1 opmMmpoBaHMsa 3anpoca Ha AaHHOM Luare NnpoucxoguT cbpoc dnara oOKOHYaHWs
npeablaywiero Lukna, nocne yero ocyuwectensaerca nepexof K wary OPEN_CHANNEL.

CREATE CHANNEL: // mar DOITOTOEEM S&HPOCE HE OTH

_BUFFER_CLEAR [PT:=ADR [abyReadBuff), SIZE:=STZEOF [ (abyReadBuff))):
_BUFFER_CLEAR (PT:=ADR [abyReadData), SIZE:=SIZECF [(abyReadData))):
_BUFFER_CLEAR (PT:=ADR (abyWriteData), SIZE:=SIZEQF [ (abyWriteData))):

R T
W W R D wn W

xDone := FAL3E; // clpoc gnara oxo. K& OOPOCE
15 SET_CHANNEL() » // ODoOToTOBRE 340pocd Ha OTRDHTHE F4HANE CEASH
17 eState := OPEN_CHRNNEL: // ODepexomuy ¥ MATy OTHPSEEM 340pOCd Ha OTRDHTHE KEAHANE CEASH

PucyHok 5.13 — Kog wara CREATE_CHANNEL
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5. Mpwumep onpoca cyetymka COT-4TM.03M

5.5.2 OrtnpaBka 3anpoca Ha oTKpbiTue kaHana (war OPEN_CHANNEL)

Ha ware OPEN_CHANNEL npoucxoaut oTnpaska 3anpoca, ChoOpMMpOBaHHOTO B NpeabiayLlem Liare.

sz5ize 3zWriteSize

iH

20 OPEN_CHANNEL: // mar oTHpaERM 3&40pPOCE Ha OTRPHETHE KaHANE CEASH
21
= 2z
23 fb_COMwrite /¢ sSanycraeM €b SanMcK B IODT
z4 {
25 ¥xExecute := TRUE,
Z26 hCom := hCom,
27 pBuffer := ADR({abyWriteData),
z =
Z
20

)
o
=y

IF fb_COMwrite.xError THEN

3z xWriteError := IRUE;
a3 eState := POLLING CYCLE ENDS;
34 END IF
- _
38
= 37 IF fb_COMwrite.xDone THEN
38 fb_COMwrite (xExecute:=FRL3E);
33
40 ¥WriteError := FALIE:
4z fb_TON(IN:=FALSE, PT:=c tTimecut);

43 fb TON (IN: FI:i=c_tIimeout);
45 e5tate := RECEIVE CHANNEL;
END_IF

PucyHok 5.14 — Kog wara SEND_REQUEST

B naHHoMm ware npomnsBoauTcs paboTta ¢ ak3emnnsipom b5 COM.Write.

BxoaHbIMM nepeMeHHbIM B110Ka SIBNATCA curHan ero 3anycka (xExecute), geckpuntop COM-nopta (hCom),
agpec 6ydepa 3anpoca (pBuffer) u pasmep dycdepa (szWriteSize). Pasamep bydepa ykasbiBaeTcsi B SBHOM
Buae B koge genctena SET_CHANNEL (cm. pucyHok 5.10).

Mocne BbiI3oBa 6noka oTnpasky 3amnpoca criegyeT npoaHanu3npoBaTtb ero pesynbTar. Ecnv Bo Bpewms
oTnpaBku NpouaoLurna owmnbka (y b fb_COMwrite Bbixog xError = TRUE), To cnefyet B3BecTy donar onbkm
W NepemnTu K wary 3aBepLueHns ornpoca.

Ecnu 3anpoc ycnewHo otnpasneH (y fb_ COMwrite Bbixog xDone = TRUE), To cnegyeT 3aBepwuntb paboTy
Onoka, cbpocuTtb hnar ownbkn, 3anycTuTb TaMmep TarMayta (OH NoTpebyeTcs Ha crneaylowem Lare) u
nepentu K wary RECEIVE CHANNEL.
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5. Mpumep onpoca cyetymka COT-4TM.03M

5.5.3 Mony4yeHue oTBeTa Ha 3anpoc OTKpPbITUA KaHana (war RECEIVE_CHANNEL)

Ha ware RECEIVE_CHANNEL npoucxoauT nonyyeHne oTBeTa OT CHETHYMKA Ha 3anpoc OTKPbITMSA KaHana.

P

RO

RECEIVE_CHRNNEL: // mar

fb_COMread
{

xExecute :
hCom
pBuffer
szBuffer

iz

£b_TON () ;

IF fb COMread.xError THEN
KReadError

eState

ADR (abyReadBuff),
SIZEOF [abyReadBuff)

FOLLING_CYCLE_ENDS;
END_IF

= &3 IF fb COMread.xDone THEN

o xTimeout:= E;
71 CHECK_CHANNEL () ;
fb COMread (xExecute :=

FALSE) ;

o

- 74 IF x0penChannel THEN
75 eState:=RESPONSE_DELAY CHANNEL;
78 END_IF
77 END_IF

= 80 IF fb TON.Q THEN
xlimeout
lUa
eState

END IF

PucyHok 5.15 — Kog wara RECEIVE_CHANNEL

RESPONSE_DELAY:

L Ry

B naHHom ware npoussogutcs pabota c ak3emnnsapom ®6 COM.Read.

BxogHbIMM nepemeHHbIM Oroka ABnarTCSA curHan ero 3anycka (xExecute), geckpuntop (handle) COM-nopTta
(hCom), apgpec 6ydepa pparmeHTa otBeTa (pBuffer) n pasmep bydepa (szSize). Bmecto 3agaHusi pasmepa
Oydepa C nomowWpblO pekoMmeHayeTcs ucrnonb3oBaTb onepatop SIZEOF, Bospawawwuin pasmep
nepemeHHou B 6antax.

CnegyeT noHUmaTb, 4YTO B psge CryyYyaeB MOAYMHEHHOE YCTPOMCTBO HE OTBETWT Ha 3anpoc (Hanpumep, B
Crnyyae HEeKOPPEKTHOro 3anpoca Unn HemcnpaBHOCTU yCTpomncTea). Ecnv He npegycmoTpeTb 3Ty CUTyaumio,
TO NporpaMma MOXHO «3acTpATb» Ha Luare nornyyvyeHus oteeTta. [na npefoTBpalleHns AaHHOW cuTyauuu
NCMNOmb3yeTcsl KOHTPOSb TanMayTa onpoca — No UCTEYEHUIO 3alaHHOr0 BPEMEHW OCYLLIECTBNAETCS BbIXOA, U3
TeKyLlero wara BHe 3aBMCMMOCTM OT dhakTa nornyyeHns otBeTa. Tarimep TavmayTa Obin 3anyLleH B KOHLE
npeAbiayLiero wara, No3ToMy Ha JaHHOM Luare JoCTaTOYHO BbI3BATb €ro C TEMU Xe aprymeHTamu. Bpewms
TanmayTa onpeaensieTcs ¢ NOMOLLbIO KOHCTaHThl C_tTimeout.

Mocne BbI30oBa Gnoka NonyyYeHWs oTBeTa cregyeT NpoaHanuM3npoBaTh ero pesynbtaT. Ecnv npu nonyyeHun
npousowna owwnbka (y fbo_ COMread Bbixog XError = TRUE), To cnegyeT B3BeCTu donar olwmbKn n nepentum K
wary 3aBepLleHUsi ornpoca.

Ecnu otBeT ycnewHo nonyyeH (y fbo_ COMread Bbixog xDone = TRUE), To crnegyeTt copocutb cnar owmnbkm
TanmayTa, NPOBEPUTbL KOPPEKTHOCTL OTBETA U 3aBepLUNTL paboTy Groka.

lMpoBepka KOppPeKTHOCTM OTBEeTa BbiHeceHa B genctene CHECK_CHANNEL:

50



5. Mpwumep onpoca cyetymka COT-4TM.03M

@‘ SET_4TM.CHECK_CHAMNEL X

IF fb_CCMread.szSize>0 THEN // ecnu H3 mopra CENIM CUMTaHSE NOPOMA NEHHEH...

W ok

= 4 FOR 1:=0 TO ANY TO INT(fb COMread.szSize)-1 DO

5 abyReadData[ilenBuff + i]:=abyReadBuff[i];
END FOR

ilenBuff:=ilenBuff + ANY TO INT(fb_COMread.szS5ize); // <

10 wCRC:=CRC_ME GEN(pData:=ADR(abyReadData), Size:=2); // pacwg

12 uWordToZBytes.wValue:=wCRC:

GaiT oTESTa COEN3NaeT C SAPSeCoM CYSTUMHE, & PACIMTEEHAA CRC cOoTESTCTEYeT CRC OTESTE...

byAdress AND abyReadData[l]=0 AND abyReadData[2]=uWordIc2Bytes.abyWord[0] AND abyReadData[3]=uWordTo2Bytes.abyWord[l] THEN

15 IF abvReadData[
1 ®WrongCRC : £

1 x0penChannel :=
1 ELSE

15 *WrongCRC =
z0 END_IF

z1 END IF

PucyHok 5.16 — Kog pencteus CHECK_CHANNEL

B HekoTopbix crnyyasax (B YaCTHOCTWU, MPU YTEeHWM BOoNbLIEro KONM4ecTBa AaHHbIX), OTBET OT NMOAYMHEHHOTO
YCTPOMCTBA MOXET NPUATM B BUAOE HECKONbKUX pparmeHToB. YTOObI KOppeKkTHO obpaboTaTb AaHHYH
CUTyaLMio crieayeT Kaxablid MoNyYeHHbI pparMeHT OTBETa «MpUKNENBaTb» K nNpeablayiemMy dpparMeHTy B
Oycepe nonHoro oteBeTa (abyReadData), ynpaBnas nosuuunen 3anucu B 6ydep ¢ NOMOLLBIO NepeMeHHOWN
iLenBuff.

3atem crieqyeT NpoBepuTb KOPPEKTHOCTb oTBeTa. M3 onucaHus mpoTokona M3BEeCTHO, YTO B criydae
YCNELLHOro OTKPbLITUS KaHana, CHEeTUYMK OTBEYAET NAKETOM CO CreayHLLEen CTPYKTYPOM:
Agpec cyeTymka 16#00 CRC

1 6ant 1 6ant 2 banTa

CooTBeTCTBEHHO, criegyeT NpOBEpUTb, YTO HyneBoW OalT OoTBETa COOAEPXUT afpec CyeTyuka, 3HayeHue
nepsoro 6avita — 0, a BO BTOPOM 1 TpeTbeM W BanTax coaepXuUTCa KOPPEKTHas KOHTposbHas cymma. Ons
atoro ucnonsb3yetca b CRC_MB_GEN n o6veguHeHne _WORD_TO_2BYTES (cm. pucyHOK 5.16).

Ecnu Bce ycrnoBus BbINOMHATCH, TO KaHan CBA3M yCnewHo oTKpbIT. CnegyeTt cOpocuTb dhnar HEKOPPEKTHOW
CRC u B3BecTM dnar oTkpbITMa kaHana (xOpenChannel). B npoTuBHoM cnyyae criegyeT B3BecTu donar
HEKOPPEKTHOWM KOHTPOMNbHOM CyMMbl (AN YNPOLLIEHNS He paccMaTpmuBaeTCs CUTyaLus, Koraa OTBET COAEPXKUT
KOA, OLLMOKN N KOPPEKTHYIO KOHTPOSBbHYIO CYMMY).

3atem cnegyeT BepHyTbca Kk wary RECEIVE_CHANNEL (cMm. pucyHok 5.17). lNMocne BbinonHeHusa koAa
pgenictena CHECK_CHANNEL cnegyet 3aBepwuntb paboty b COM.Read. Ecnu B3BegeH cpnar koppekTHoro
otBeTa (XOpenChannel), To cnegyeT k wary RESPONSE DELAY CHANNEL.

Ecnu cpabotan Tavimep Tanmayta (OCHOBHOI NPUYUHONM ABMSIETCA OTCYTCTBME OTBETA OT MO4YNSA B TEYEHUE
3a[aHHOro MHTEepBarna BpeMeHW), To crnedyeT B3BecTM dnar owmnbku no TammayTty, cOpocuUTb 3HaveHue
cyeTumka B 0 1 nepentn k wiary RESPONSE DELAY.
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IF fb COMread.xDone THEN S/ ecnx b UTEHMA M3 NOpTa S&BSpIMI pafoTy...

CHECKE_CHANNEL() ;
fk COMread (xExecute :=

IF x0penChannel THEN
eState:=RESPONSE DELAY CHANNEL;
END IF
END_IF

ISpen CHSOVENDMM SaIpofoM

IF fb TON.Q THEN // ecom cpaboTanl TaMeEp TaMME8yTa...

xTimecut := TRUE; // BISBONMM @Nar omMORM IO TaHMayTy

rlla = 07 /4 clpacusaeM 3HATSHKA ENXONOE Omors

eState := RESFONSE_DELAY; S/ mepeXonMM ¥ MATY SANEpFRE OEpEN CHSIVINGM OHETOM OOPOCSE
END_IF

PucyHok 5.17 — ®parmeHT Koaa wara RECEIVE_CHANNEL

5.5.4 OpraHusaums 3agepxku (war RESPONSE_DELAY_CHANNEL)

Ha ware RESPONSE_DELAY_CHANNEL npoucxoauT 3anyck TavMepa 3adepXku nepen crneaylolmm
3anpocoM. 3agepxka MOXeT MoHagobuTbCa B criydae onpoca KOHKPETHbIX YCTPOWCTB, KOTOpble mocre
OTNpaBkM oTBeTa GMoKMPYIOT NMUHMIO CBA3W Ha onpefeneHHoe Bpems. Bpemsa 3agepxkku onpegensiercs ¢
NMOMOLLbIO KOHCTaHThI C_tDelay.

Mocne 3anycka Tanmepa nponcxoaut nepexop k wary CREATE REQUEST.

(=

a7 RESPONSE DELAY CHANNEL: // mar 3&4McpiEM Iepel CHSIVINmN SaIpocon
30 fb_TON (IN: i=c_tDelay); -] SeM TaHMEp
3 fb TON(IN: :=c_tDelay); TAMMED S4ICpERM

[}

eState := CREATE REQUEST; S/ DEpexomiy ¥ MATY OOLTOTOERM SaNpoca ISHHEX

PucyHok 5.18 — Kog wara RESPONSE_DELAY_CHANNEL

5.5.5 TMoprotoBKa 3anpoca Ha YTeHue AaHHbIX (war CREATE_REQUEST)

Ha ware CREATE_REQUEST npoucxoguT NoAroToBKa 3anpoca Ha YTeHMe AaHHbIX CHETYMKA.

36 CREATE_REQUEST: // mar DOATOTOERM 340pPOCd NaHHEX
fb_TON{): // EHSHESEM TaHMEp SaISpEERH
101 SET_REQUEST () » // DONTOTOERE 3anpoca
102
103 xDone := FALSE; /4 clpoc gnara oFOHYAHMA OPSINOVISDC OHENE OOpOCA

IF £b_TON.Q THEN
0 eState := SEND_REQUEST:
107 END_IF

Y OTHPAEEH Sampoca

PucyHok 5.19 — Kog wara CREATE_REQUEST

Ina dopmupoBaHus 3anpoca mcnonedyetcs gencrtene SET _REQUEST. CrtpykTypa 3anpoca nsBecTHa 13
onncaHusl MpoTokona cyeTymka (cM. n. 5.2). PacyeT KOHTPONbHOWM CyMMbl MPOUCXOOUT MO aHanorum ¢ Warom
CREATE CHANNEL.
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S SET_4TM.SET_REQUEST X
1 // DOOTOTAEBNMESEM 3&4NPOC Ha DONYISHME NaHHEY
2
3 abyWriteData[0] :=byRdress;  anpec CcYeTYNRE
4 abyWriteData[l]
5 abyWriteDatal[2]:
g abyWriteData[3]
7 abyWriteData[4
8 //abyWriteData] 16#77;
3 J//abyRriteData[6] :=16#B8:
11 wCRC:=CRC_ME GEN(pData:=ADR(abyWriteData), Size:=5); CRC,
12
13 uWordTo2Bytes.wValue:=wCRC;
15 abyWriteData[5] :=uWordTo2Bytes.abyWord[0] 7
16 abyWriteData[£] :=uWordTo2Bytes.abyWord[1]:
18 3zWriteSize:=7; // wHcmo BaET Sanpoca ¢ y9sToM CRC

PucyHok 5.20 — Kog penctBusa SET_REQUEST

3arem criegyeT BepHyTbcA k kogy wara CREATE_REQUEST. lNMomnmo dopmmnpoBaHusa 3anpoca, cnegyet
Bbl3BaTb  Tanumep 3aepPXKu nepeg cnegyrowmnm 3anpocom, 3anyLeHHbIn Ha ware
RESPONSE_DELAY_CHANNEL. NMocne ero cpabatbiBaHusa cnenyeT nepeitu k wary SEND _REQUEST.

5.5.6 OrtnpaBka 3anpoca Ha YTeHue AaHHbIx (war SEND_REQUEST)

Ha ware SEND_REQUEST npoucxoauTt oTnpaska 3anpoca, CoOpMUPOBAHHOIO Ha npeablayliem Lware.

110 SEND REQUEST: // mar oTIpAERM 3&80pOCA HA NONVYEHWE NAHHEY

113 fb_COMwrite // samycraeN €0 3anecK B IOpT
{
xExecute := TEUE,
hCom := hCom,
pBuffer := ADR(abyWriteData),
szSize i= gzWriteSize

Vi

IF fb COMwrite.xError THEHN

xWriteError := TRUE;
eState := POLLING_CYCLE ENDS;
END_IF

IF fb COMwrite.xDone THEN

fb_COMwrite (xExecute:=FALSE) ;
xWriteError := FALSE;
fb_TON(IN: r=c_tTimeout);

fb TON(IN:=IRUE, FT:=c tTimecut);

eState := RECEIVE RESPONSE: // OepeXonMN K Mary OoNyUeHHS OTBeTa oT MOLVIS
END_IF
ilenBuff := 0; // oOHYIfeM CUSTUMF INA CHISHESHMS OTESTOE

_BUFFER_CLEAR (ET:=ADR (abyReadBuff), SIZE:=SIZEQF((sbyReadBuff))):
_BUFFER_CLEAR (ET:=ADR (abyReadData), SIZE:=SIZEQF((sbyReadData))):

PucyHok 5.21 — Kop wara SEND_REQUEST

/ oummaen Oy$ep OpHEME

¢/ ourmaen Sy$Sp IaHHEX

B gaHHOM ware nponsBoguTcs pabota ¢ ak3emnnspom ®5 COM.Write.
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BxogHbIMM nepemeHHbIM Brioka ABRaTCA curHan ero 3anycka (xExecute), geckpuntop (handle) COM-nopta
(hCom), agpec 6ydepa 3anpoca (pBuffer) n pasmep 6ydepa (szWriteSize). Paamep 6ycdepa ykasbiBaeTca
B iBHOM BuAe B koae aenctena SET_REQUEST (cm. pucyHok 5.20).

Mocne BbI3oBa broka oTnpaBKku 3anpoca HeobxoaMMO NpoaHanuaMpoBaTk ero pesyneTat. Ecnu npu otnpaske
npousowna owwubka (y @b fb_COMwrite Bbixog xError = TRUE), To cneayeT B3BecTU donar owmbku m
nepenTu K wary 3aBepLueHus onpoca.

Ecnu 3anpoc ycnewHo otnpasneH (y fb_ COMwrite Beixog xDone = TRUE), To cneayeT 3aBepwntb paboTy
Onoka, cbpocuTb chnar owmnbkn, 3anycTuTb Tanmep TarmayTa (OH noTpedyeTcsa Ha crnegylowem ware) u
nepentu K wary RECEIVE_RESPONSE.

Ha cnegytrowem wiare oxugaeTcs nonyyYyeHne oTBeTa OT CHETYMKA, NOITOMY crieqyeT OOHYNUTb NEPEMEHHYIO
iLenBuff (oHa ncnone3syercs ans cknevBaHnsa oparMeHTOB OTBETa OT CHETYMKA) 1 OUUCTUTL Bydhep npmema
n Bybep nonyyeHHbIX AaHHbIX (3TO yke npoussogunock Ha ware CREATE_CHANNEL — Ho ¢ Toro momeHTa
B Oydhep nonan OTBET cYEeTYMKA Ha 3anpoc OTKPLITUS KaHana, No3ToMy criegyeT OYUCTUTb ero NOBTOPHO).

5.5.7 MNony4eHue otBeTta (war RECEIVE_RESPONSE)

Ha ware RECEIVE_RESPONSE npoucxoguT nonyyeHne oTBeTa OT CHETYMKA.
145 RECEIVE RESPONSE: // mar DoNydYeHMA OTESTE OT MOIyIA

147 fb_COMread (xExecute := TRUE, hCom := hCom, pBuffer := ADR(abyReadBuff), szBuffer := SIZEOF (abyReadBuff) ):

150 £b_TON() ;

IF fb COMread.xError THEI
xReadError TRUE;
eState

END_IF

1
¥
0
BG R

POLLING_CYCLE ENDS;

= 157 IF fb_ COMread.xDone THEN
5 xTimeout:=FALSE;
CHECK RESPONSE () »

180 fb_COMread (xExecute:=FALSE);

IF xCorrectAnawer THEN
GET_DATA_FROM RESPONSE()

l&4 eState := RESPONSE_DELRLY;

END_IF

166 END_IF

1
'
LR b

IF fb TON.Q THEN
xTimeout := TRUE;
1 rla:=0;
172 eltate := RESPONSE_DELRY;
3 END IF

PucyHok 5.22 — Koa wara RECEIVE_RESPONSE

B gaHHom ware npoussogntcs pabota c ak3emnnapom @b COM.Read.

BxogHbIMM nepemeHHbIM 6rioka ABNATCA curHan ero 3anycka (xExecute), geckpuntop (handle) COM-nopTa
(hCom), agpec 6ydepa pparmeHTa otBeTa (pBuffer) n pasmep bydepa (szSize). Bmecto 3agaHusi pasamepa
Oydepa c nomoLLb0 YMCna pekoMeHOyeTCs MCnonb3oBaTb onepaTtop SIZEOF, BosBpaljalowuin pasmep
nepemeHHou B Gantax.

B psige crnyyaeB nNogyMHeHHOE YCTPOWCTBO He OTBETUT Ha 3anpoc (Hanpumep, B Crlyvyae HEKOPPEKTHOro
3anpoca unm HemcnpaBHOCTM ycTponcTea). Ecnn He npegycmoTpeTb 3Ty cuTyaumio, TO nporpaMMa MOXHO
«3acTpATby Ha ware nonyyeHus otseta. [Ing npegoTBpalleHns JaHHOW CUTyauuy UCNOMb3yeTCs KOHTPOrb
TanmayTa onpoca — MO UCTEYEHUIO 3a4aHHOr0 BPEMEHWN OCYLLECTBNSAETCS BbIXOA4 M3 TEKYLUEero wara BHe
3aBMCMMOCTU OT hakTa nosnyyeHunss oteeta. Tanmep TanmayTta Obin 3anyLleH B KOHLUE NpeablayLlero wara,
No3aTOMy Ha aHHOM Luare [OCTaTOMHO BbI3BaTb €r0 C TEMU Xe apryMeHTamun. Bpems TanimayTa onpegensercs
C MOMOLLbI0 KOHCTaHThI C_tTimeout.
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Mocne BbI3OBa Onoka Nony4yeHnst oTBeTa cnedyeT NpoaHanM3npoBaTth ero pesynbTat. Ecnvn npu nonyyeHun
oTtBeTa npowusowuna owmnbka (y fb_COMread Bbixoa xError = TRUE), To cnegyeT B3BecTu dnar owmbku u
nepeuntu K wary RESPONSE_DELAY.

Ecnu oteeT ycnewHo nonyyeH (y fo_COMread Bbixog xDone = TRUE), To cnegyeT cbpocutb dnar owmdkn
TavimayTa, NpOBEPUTL KOPPEKTHOCTb OTBETA U 3aBepLuMTb paboTy 6rnoka.

lMpoBepka KOppPEeKTHOCTM OTBETA BblHECeHa B aencteBne CHECK RESPONSE:

|5 SET_4TM.CHECK_RESPONSE X

IF fb_COMread.szSize»0 THEN // eCIM ¥3 mDopTa OMIA CUMTaHE NOPHMA NEHHEX...

Wb

= 4 FOR i:=0 TO ANY TO INT({{b_COMread.szSize)-1 DO
5 abyReadData [iLenBuff + i]:=abyReadBuff[i];
3 END_FOR

ilenBuff:=ilenBuff + ANY TO INT(fb_CCMread.szSize); // <
10 wCRC:=CRC MB GEN(pData:=ADR{abyReadData), Size:=3); // pacue
1z uWordTo2Bytes.wValue:=wCRC;

12 // ecmu nepessd Oai
- 15 IF abyReadData[0]=byRhdress
18 *WrongCRC =
1 xCorrectAnswer
= 18 ELSE

fa¥T oTEETa COBNANAET ¢ ANPECOM CUSTIM

MD zbyReadData[5]=uWor

70 cfoac

13 xWrongCRC : TRUE;
z0 END IF
21 END IF

PucyHok 5.23 — Kog gencteBus CHECK _RESPONSE

B HekoTopbIx cnyyasx (B 4aCTHOCTWU, NPWU YTeHun BomnbLUero KonuyecTsa AaHHbIX), OTBET OT NOAYNMHEHHOrO
yCTPOMCTBA MOXET MPUNTK B BUAE HECKONbKUX dhparmeHToB. UTOBLI KOppeKkTHO obpaboTaTb 3Ty cuTyaumio,
cnenyeT Kaxabld MonydeHHbIN oparMeHT OTBeTa «MpuKNeuBaTb» K npeabigywemy dparmeHTy B b6ydepe
nonHoro oteeTa (abyReadData), ynpaBnsia no3uumen 3anucu B 0ydep ¢ noMoLLbio nepemeHHon iLenBuff.

3aTem cnegyeT MpoBepUTb KOPPEKTHOCTb OoTBeTa. M3 onmncaHums npoTokona M3BECTHO, YTO B criydae
YCMELUHOro OTKPbITUSI KaHar, CYETYMK OTBEYAET NAKETOM CO CriefytoLlelt CTPYKTYpPON:

Agpec cyeTymka 3Ha4yeHue Ua CRC
1 6ant 4 banTa 2 GanTa

CooTBETCTBEHHO, CrieayeT NPOBEPUTb, YTO HyNeBOM GanT OTBETa COAEPXKUT afgpec cyeTymka, a B NATOM U
wectoMm K OanTax cogepxutca koppektHas CRC. [Ona atoro wucnonb3yetcs ®b CRC_MB_GEN wu
obbeguHeHne WORD _TO 2BYTES.

Ecnu BCce ycnoBus BbINOMHAOTCS, TO OT CYETYMKa nonydeH oTBeT ¢ KoppekTtHon CRC. CrnegyeT cbpocuTb
dnar HekoppekTHo CRC v B3BecTu hnar nonyyeHns koppektHoro oteeTa (xCorrectAnswer). B npoTMBHOM
cnyyae, cnegyet B3BecTu dnar HekoppekTHon CRC (Ans ynpoLleHns He paccMaTpuBaeTCs CcuTyauus, koraa
OTBET COAEPXKMUT KOA OLWMBKN 1 KoppekTHyto CRC).

3arteMm criegyeT BepHyTbCA K koay wara RECEIVE_RESPONSE (cMm. pucyHok 5.22).

Ecnn nony4yeHHbIN OT cyeTunka oTBeT KoppekTeH (XxCorrectAnswer=TRUE), TO MOXHO MpucTynaTb K ero
aHanun3y. AHanus BelHeceH B aenctene GET_DATA_FROM_RESPONSE.
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Eﬂ SET_4TM.GET_DATA_FROM_RESPONSE X

%]
d
1]

N — B — R ma= DOFAT
pecbpascEabme 4-x SadT E ODepeMeHHyD THma REAL

w

4 uConvertIcBReal .abyModbusReal [(] :=abyReadlata[l];
5 uConvertIcBeal .abyModbusReal [1] :=abyBReadlatal[Z]
& uConvertIcBReal .abyModbusReal [2] :=abyBReadlatal[3];
7 uConvertIoReal .abyModbusEeal [3] :=abyReadData[4]

rla:=uConvertIoBReal .. rValue;

PucyHok 5.24 — Kog pencteus GET_DATA FROM_RESPONSE

OTBeT cUeTUMKa COaEePXKUT M3MEPEHHOE HanpskeHue no ase A (Ua) B Buae 3Ha4YeHUs ¢ nnasaroLLel TO4HOW
B cbopmarte |IEEE 754, koTopoe 3aHnmaeT 4 6anTta. Ho B kOHTponnepe TpebyeTca oTobpaxkaTb 3TO 3Ha4YeHne
B Buge nepemeHHon tuna REAL. CooTBETCTBEHHO, crieayeT npeobpa3oBaTb ero C MOMOLLbI0 06 beANHEHNA.
PaHee ob6begnHeHne WORD_TO 2BYTES wucnonb3oBanock npu pacdete CRC. Cosgagym ewe 0AaHo
ob6beauHeHne ¢ HasBaHnem 4BYTES TO REAL:

%¢ _4BYTES_TO_REAL X

1 TYPFE _4BYTES TO REATL :
- z UHION
3 rValue: EEAL:
1 abyModbusBeal: ABRAY [0..2] OF BY¥TE:
5 END UNIOH
g END TYPE

PucyHok 5.25 — O6bsiBneHne obbeguHeHus 4BYTES TO_ REAL

Ok3emnnsp uConvertToReal aToro 06beauHeHNs yxxe 00bsiBNeH B nepeMeHHbix ®6 SET_4TM. Cnegyet
3anncaTb B Hero 6anTbl CYMTAHHOrO 3Ha4veHusa u3 BGycepa npuvema (B HyneBoMm Gante copoepxuTcs agpec
CYeTYUKa, NOSTOMY OH He UCMonb3yeTcs) U 3abpaTb N3 o6beguHeHus 3HadveHre Tuna REAL. Takum o6pa3som,
B nepeMeHHyto rUa nonageTt usMepeHHoe 3HayeHne HanpsikeHne no dase A.

3artem criegyeT BepHyTbCA K koay wara RECEIVE_ RESPONSE:

= l&z IF xCorrecthnswer THEN
183 GET_DATA FROM RESPONSE():
154 eState := RESPONSE DELRY:
183 END_IF
g END_IF

= 1&% IF fb_TON.Q THEN

xTimecut := TRUE;

rUa:=0;

eState := RESPONSE DELAY;
a END_IF

PucyHok 5.26 — ®parmeHT koga wara RECEIVE_RESPONSE

lMocne aHanu3a oTBeTa crnegyet nepentn K wary RESPONSE _DELAY.

Ecnu cpabotan Tanmep TarimayTta (OCHOBHOW MPUYMHOWN 3TOrO SIBNSIETCS OTCYTCTBME OTBETA OT MOAyNs B
TeYeHne 3aaHHOro WHTepBana BpeMeHu), TO crneayeT BbiCTaBUTb dnar owunbkyu no tammayTy, oOHynuTb
3Ha4veHune nepemeHHou rUa u nepentu K wary RESPONSE DELAY.
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5.5.8 OpraHunsaums 3agepxkm (war RESPONSE_DELAY)

Ha ware RESPONSE_DELAY npoucxoguT 3anyck TaMepa 3afepXku nepen cnegyowmm LUKNom onpoca.
Takas 3agepxka MoxeT NoHaaobuTbCs Ans onpoca KOHKPETHBIX YCTPOMCTB, KOTOPbIE NOCre OTNpaBKky OTBETA
ONOKMPYIOT NNHMIO CBA3U Ha onpederieHHoe Bpemsi. Bpems 3agepku onpefensercsi C NOMOLLbI KOHCTaHThI
c_tDelay.

Mocne 3anycka Tanmepa npoucxoaut nepexon k wary POLLING CYCLE ENDS.

17& BESPONSE_DELRY: // mar SancpEry NDepel clelyimdad NHRIOM oOpoca

fb_ TON(IN:
fb_ TON(IN:

ET:=c_tDelay)r
ET:=c_tDelay)r

3 ejtate := POLLING CYCLE ENDS: S/ mEpeXonMM K M&ary OROHIEHMA ONpOoCca

PucyHok 5.27 — Koa wara RESPONSE_DELAY

5.5.9 3aBepweHue uukna onpoca (war POLLING_CYCLE_ENDS)

Ha ware POLLING_CYCLE_ENDS cneayet Bbl3BaTb TaMep 3a4epXKu nepeq crnegylowmm LMKNomM onpoca.
Mocne ero cpabaTtbiBaHWs nNpoucxoauT 3aBeplueHue paboTbl ak3emnnspos P65 COM.Read n COM.Write,
00HyneHne nepemeHHon iLenBuff, cbpoc cdnara oTkpbiTOoro kaHana, cobpoc dnara nony4eHns KOPPEKTHOrO
oTBeTa (B cnegywlemM LMKNEe OHM OO0/PKHbI ObITb NMpOCYMTaHbl 3aHOBO), YCTaHOBKA dhnara YCneLiHoro
3aBepLUEHNs TEKYLLEro LMKna onpoca u nepexo K wary noaroToBku 3anpoca Ha OTKpbITUE KaHana.

POLLING_CYCLE_ENDS: // mar OROHYSHMA OMRIE OHPOSd

fb COMread (xExecute:
COMwrite (xExecute:=F

151 fb TON{): // EHSHEaEM TaMMep 3SaIcpERM
133 IF fb_TON.Q THEN A/ ecmy cpaboran TaMMEp SSNSPFHH...

iLenBuff

19 x0penChannel
xCorrectAnswer
xDone

eState := CREATE_ CHANNEL: S/ mepexonsy ¥ M&ary DONTOTOERM 340pOoca Ha OTEDHETHE KaHaNa
END IF

PucyHok 5.28 — Kog wara POLLING_CYCLE_ENDS

Mocne HanucaHus koda ANs BCEX LaroB onpoca MoAyns crnefyeT BepHYTbCS K 3anucu anropytma paboTbl
&b SET_4TM n BCNOMHWTb, YTO BECb HanUCaHHbIN KOO HauYMHaeT BbIMOMHATLCA TOMbKO NPWU YCroOBMU
xEnable=TRUE. Ho B npouecce paboTbl NporpamMmmbl MOXXET BO3HUKHYTb CUTyaums, korga obmeH Heobxogumo
ocTaHoBUTb. COOTBETCTBEHHO, B AAHHOM Cryyae notpebyeTcs Takke BbIMONHUTL P AeNCTBUIA (B onepaTope
ELSE) — cbpocuTb chnarv 3aBepLueHMst Onpoca, OTKPbITOro kaHama W NOMyvYeHUs KOPPEKTHOro OTBEeTa,
OGHYNUTb 3HayeHue BbIXOAHbIX nepemeHHon ®B n nepentn Ha war CREATE CHANNEL (4to6bl npu
cnegytowem 3anycke ®b HayaTb €ro BbINONTHEHWE C NEPBOTO LWara).
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z IF xEnabkle THEN S/ eciM DoNydeH CHTHAN OODOCE CUSTIMFE...
- 3
4 CASE eS5tate OF A/ ...T0 SaOycREEN OHEIWIECKME oOpoC
g CEELATE CHANNEL: // mar DOOTOTOERM 3a0poca Ha OTKPHTHE KaHANE CBASH
+ 8 [i1 lines]
Z0 OPEN_CHANNEL: // WMATr OTOPEERK 3&80pOCE HE OTHKPHTHE KEHANE CEASK
21
F  z= [26 lines]
45 RECEIVE CHANNEL: // mar DONYYSHMA OTESTE OT CUSTUMEE
50
F 5z [34 lines]
a7 RESPONSE_DELAY CHANNEL: // mar SaIcpErN DSpSl CISIVIIN SaNpoCoM
ga
+ 25 [6 lines]
56 CEEATE EREQUEST: // mAr DOLIOTOERM 3&40poCcsd OaHHEN
- [12 lines]
110 SEND REQUEST: // mar oTOpSBEM 3&80pocd HE NONyYSHKES N&HHEX

+ [32 lines]
RECEIVE_RESFONSE: // mar DOXyUSHME OTESTE OT MOIOVIA
+ [29 lines]
RESPONSE_DELAY: // mar 3aIcpErM Oepel CISIVENDN LMEIOM oNpoca
178
# 179 [ lines]
185 POLLING CYCLE ENDS: // mar OROHY&HMA LMEI&E OOpoCa
188
# 187 [16 lines]
204 END CASE
205
= 208 ELSE /S BCIM CHTHAN OOpOCd MOOYAA HPOO&AN. ..
Z07 xDone = FRLSE; S/ cOpachEaeN @lar OoFOHYAHKA TERJOErD OWENE OOpocda CHSTUMES
208
205 x0penChannel = FALLSE; '/ cOpacHEdeN $Iar’ OTRPHETOD RaHANa
210
Z11 #CorrectAnswer := FAL3E; S/ cOpacrraeN @Iar OTEpHTOrD KaHANA
21z
Zl3 rla = 0 /¢ cOpachHBaeN SHAYSHMA ERNONOE CONowa
z14
215 eState := CREATE_CHANNEL; // nepexolMM ¥ Dary OoATQOTOEEN 340pOCd HA OTHEDHTHE KAHANA
218 END IF

PucyHok 5.29 — Kog ®B SET_4TM (6e3 koaa oTaenbHbIX LWAroB)

PyHKUMOHANbHBIA GIOK CYUTBIBAHUSA M3MEPEHHOTo HanpsxeHus gasbl A ¢ cyetdymka CIAT-4TM.03M roTos.
Ero nucTuHr npmeeeH B npunoxeHun b.2.
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5. Mpwumep onpoca cyetymka COT-4TM.03M

5.6 Mporpamma onpoca (PLC_PRG)

Kop nporpammbl PLC_PRG BbIrmaguT creaylowmm obpasom:

1 CASE 1 OF

;3]

oy W

{

®x0pen

®xCloae

uiParity
uiByteSize
uiStopBits
16 i

i:i=1;

END_IF

kil = O

[ R T = i ]

fb_SET_4TH
{

xEnakle
hCom
byAdress
I:

[ % T % TR % R S TR 6 I R % ]

1
[ I L TR ' N % TR % B % ]
[ LS I [ o om 1

w
W

1.

u

END IF

[ T Y

]

w
a

END CASE

i

I}

R
Sl LA TS

fb COMcontrol

uiPortHumber
udiBaudrate

IF fb COMcontrol.

e A

UPLIS LN

:= ®lpen,
:= XCloae,

]
:= COM.PFARITY.OLDD,

o

. iy
=L

{.5TOFBIT.CHESTCOFBIT

xDone THEH

fb COMcontrol.xDone,
fb COMcontrol.hCom,

£

IF £+ SET 4TM.xDone THEN

PucyHok 5.30 — Kog nporpammbl PLC_PRG

Bo Bpems 3anycka nporpamMmmMbl OQHOKPATHO BbINOMHAETCA ko wara 0, 4To npuBoanT K oTKpblTuio COM-nopTa
KOHTpornnepa ¢ 3agaHHbIMu1 HacTporkamu npu nomowwy @6 COM_CONTROL. Nocne ycnewHoro oTkpbITUs
nopTta npoucxoauT nepexo Ha war 1, B KoTopoMm ¢ nomousio @b CIT-4TM.03M opraHusyeTcs onpoc moayns
C 3ajaHHbIM agpecoMm. [locne oKoHYaHWs UMKna onpoca NPOMCXOAMT nepexod K Havany wara 1, uTto

3anyckaet HOBbIW LIMKN onpoca.
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5. Mpumep onpoca cyetymka COT-4TM.03M

Mporpamma PLC_PRG npuBs3aHa Kk 3agaye ¢ BpemeHeM umkna 10 mc. PekomeHayeTcsa npuBs3biBaTb
nporpaMmmbl 06MeHa K 3agayam C HaMMEHbLUMM BPEMEHEM LMKNa.

Ha puUCyHKe HMXXe npmeeeH CKPUHLLOT nporpamMmbl B npouecce pa6OTbI.

Device Application.PLC_PRG

Beipaxerne Twn 3Ha4eHnE
+ & fb_COMcontrol COM_CONTROL
= @ fh_SET_4TM SET_4TM
45 xEnable BOOL
4% hCom DWORD 23
*% byAdress BYTE 200
R xDaone BOOL
‘@ XWriteError BOOL FALSE
F& xReadError BOOL FALSE
P wTimeout BOOL FALSE
"d& wWrongCRC BOOL FALSE
" rla REAL 225.053024
@ eState SET_4TM_STATE RESPONSE_DELAY_CHAMNEL

PucyHok 5.31 — CuntaHHOe 3HauyeHue HanpskeHus Ua
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6. PekomeHgauum n 3ameyaHms

6 PekomeHaauuu n 3amevyaHusA

Hwxe KpaTKO nepeyuncrieHbl OCHOBHbIE TE3UCHI N pEKOMeHOalUunn no peann3aunm HeCtaHgapTHbIX MPOTOKOJ10B,
MCNOoJ1b30BaHHbIE B nNpumMmepax AaHHOro JOoKymMmeHTa:

1.

OB 1 nporpammsl, y4acTeyoLime B 0bMeHe, pa3bumBaloTCca Ha Liarn, KOTopble BbIMOMHAKTCSA Yyepes3
onepatop CASE.

YTto6bl caenaTb Npo3payHbiM NEpExXoabl Mexay Waramm, MOXHO UCMOMb30BaTb NEPEYNCTIEHNS.
YTtobbl YyNpOCTUTL OTMAAKY M MOBbLICUTH YNTAOENbHOCTb KOAd, MOXHO BbIAENATb €ro 3aKOHYEHHbIe
dparmMeHTbl B AENCTBUS.

Mepexon k crnepywlwemy wary OOJPKEH NMPOUCXOAWUTb TOMBbKO MOCIE OKOHYaHWsl npeablayLiero.
KoHTponb OKOHYaHMS wara, B YaCTHOCTU, MOXET OCYLUECTBIATLCH C NOMOLLLI0 NepemMeHHbIX xDone
cooTBeTCcTBYHOWMX B 1 Tanimepos.

Ecnun BO3MOXHa cuTyaums «3acTbiBaHWsI» HA O4HOM U3 LLaroB, HEOBX0AUMO MCMNONbL30BaTh TanMep
TanmayTa, KOTOPbI NO3BOMSET BbINTU U3 LWAra nocne npeBbllleHns 3a4aHHOro MHTepBana BpeMeHu.
HekoTopble NOAYMHEHHbIE YCTPOWCTBA YOAEPKMBAIOT NINHUIO ONpeAereHHoe BpemMs nocne oTeeTa —
cnegyeT NpeaycMoTpeTb 3adepXKy nepen KaxkAabiM CrieQyoLmm 3anpocoM.

Mocne 3aBepleHns umkna obmeHa, pabota Bcex ero b gomkHa GbITb 3aBeplueHa (06bIMHO MoA
3TMM NOHMMAaeTCH MX BbI30B C napameTpom XExecute=FALSE).

B TekcToBbIX MpoTOKONax Ans pasdopa MomnyvyeHHbIX OaHHbLIX UCMONb3YTCA YHKUMM paboTbl CO
CTpOKaMu, B OMHApHbIX — 0O beANHEHNS U yKa3aTenw.

Onepauun YTeHMs 1 3aNNCK AOMKHbI BbIMOJHATLCA B pasHbIX LMKax. YTBepXXaeHue cnpaBeanveo u
Ansi onepauun OTKPbITUS U 3akpbiTUs nopTa. PeanusoBaTb pas3HeceHue onepauui no uuknam
nomoraet onepatop CASE.

Cnep,yeT TaKkKe OTMEeTUTb pAd MOMEHTOB, OCTaBLUMXCA 3a npeaenamMmu npuMmepoB JOKYMeEHTa:

1.

B cnyyae Heo6xoamMmMoCTM onpalumBaTb HECKONbKO YCTPOMCTB, CrneayeT yBeNnynTb YMCO Laros B
nporpamme PLC_PRG. T. e. nocne onpoca nepBoro nogyYMHeHHoro yctponcrtea (war 1) gormkeH
nponcxoamTb nepexod K onpocy BToporo (war 2), notom Tpetbero (war 3) u T. A. Nocne onpoca
nocnegHero ycTporcTea crieqyeT HayaTb HOBbIN LMK onpoca (C NepBoro yCTPOMCTBa).

B obwem cnyyae ®b onpoca AomKHbI ObITb Kak MOXHO 6onee yHMBepcasnbHbIMW U NPeAoCTaBNSATb
nornb3oBaTernto BO3MOXHOCTb ~ 3ajaBaTb  ajpec  Moayns, agpec u KONMMYecTBO
CUYMTbIBaEMbIX/3anNUCbIBaEMbIX PEMMCTPOB, UCNONb3YyeMYo YHKLMIO U T. A.

Ecnu onncaHve npotokona cogepXmTt o6 beMHbIN CIMCOK KOAO0B OWNBOK, TO BMECTO BUTOBbLIX (haros
(kak B npumepax) pekomeHgyeTcd wucnonb3osatb ogHy WORD nepemeHHylo, koTtopasa 6yget
copepxaTtb KOA OLWMBKM 1 nepevmcneHne ¢ pacmpoBKon KOA0B.

B HekoTOpbIX cnydasx Tpebyetcs TwartenbHas obpaboTtka owmnbok obmeHa. Hanpumep, B criyyvae
OTCYTCTBMS OTBETa OT MOAYNS MOXHO cAenaTthb eLle HeCKOMNbKO NOMbITOK onpoca nepea nepexoaom K
onpocy cneaylowero yctponcrtea. B cnyyae, korga owubkm obmeHa cBfA3aHbl € paboTon
KOHTponnepa, pekomeHayeTcs 3akpblTe COM-nopT, ounctutb GydbepHble nepemeHHble, caenaTb
3agepxky B 100 MC 1 OTKpbITb NOPT CHOBA.

[ns npeactaBneHns nNakeToB [daHHbIX XOPOLWIO NoAXoOAT CTPYKTYpbl — WX WCMOMb3oBaHWe
yBenmumBaeT Npo3payHoCTb paboTbl NpOrpaMmbl.

YkasaTtenu aBnatoTca apdeKTUBHBIM CPeACTBOM Ans paboTbl ¢ 6onbwMMn ob6bemammn AaHHbIX, HO
NPV HEKOPPEKTHOM MCMONIb30BAHUN MOTYT MPUBECTU K yTEYKaM NaMsaTh U 3aBUCaHUIO NporpamMmmbl —
noatomy paboTa C HUMW MNOApasymMeBaeT BbLICOKYID KBanMWUKauuil MporpaMMmucTta M MnosHoe
NMOHMMaHWEe NPOV3BOAMMbIX OMepaLni.

61



7. bubnuoteka OwenCommunication

7 bBbuonunoteka OwenCommunication

7.1 O6wasn nHdopmauus

Bubnmoteka OwenCommunication cogepXxuT yHKUMOHanbHble GMOKM, KOTOpble MOTYT MCMONb30BaTLCH
ANS peanusaunn HeCTaHOAPTHLIX MPOTOKONOB B TOM Cryyae, ecrnv KoHTponnep pabotaet B pexume Mactep
no nocregosaTensHOMYy MnopTy. Tawke 6ubnuoTteka BkrovaeT B ceba 6nokv ana paboTbl MO NPOTOKOMY
Modbus, 6noku peanusaumm HecTaHAApPTHLIX MPOTOKONOB NoBepx npoTokonioB TCP/UDP 1 BcnoMmoratenbHble
dyHKuun n ®b ana koHBepTaumMm AaHHbIX, 0630p KOTOPbLIX HE ABMSETCA 3a4aven JaHHOro pyKoBOACTBa.

Bubnuoteka goctynHa Ha canTe OBEH B pasgene CODESYS V3/BU6nmoTeku n KOMMNOHEHTbI.

[nsa paboTel ¢ nocnegoBaTenbHbIM MOPTOM MCMONb3YOTCA cneaywme Ob Gubnuorteku:

e COM_CONTROL - 6nok ynpaeneHus COM-noptomM, No YHKUMOHaNy CcOOTBETCTBYeT 610Ky
COM_CONTROL n3 n. 4.3;

e UNM_SerialRequest — 6nok oTnpaBkyM NPOU3BONBHOIO 3anpoca No nocriegoBaTenbHOMY MOPTY U
nony4yeHust oteeta. Bkniovaet B cebs1 KOMMYHUKALMOHHbBIN oyHKUMOHan 6nokoB n3 n. 4.4 nn. 5.5, Ho
He coaepXxuT yHKUMoHana opMmnpoBaHms 3anpoca u pasbopa oTeeTa.

Bnokn 6ubnuotekn OwenCommunication noctpoeHbl Ha 6ase ®b 6Gubnmotekm CAA SerialCom n
NpeaocTaBnsitoT roToBbIM PYHKUMOHAN ANs peanusaumm HecTaHOapTHbIX NpoTokonoB. OnucaHve Gnokos
NPUBELEHO HUXE.

Mpumep 13 n. 4, aganTMpPOBaHHLIN C UCMoNb3oBaHMeM 6ubnmotekn OwenCommunication:
Example MV110 8A DCON_OCL.projectarchive

Mpumep co3gaH B cpeae CODESYS 3.5 SP11 Patch 5 n nogpasymesaeT 3anyck Ha CMK1xx [M01] c TapreT-
davinom 3.5.11.x. B cnyyae HeobxoaMMOCTK 3anycka npoekTa Ha ApYroM YCTPOWCTBE CrneayeT U3MEHUTb
TapreT-cpann B npoekte (MKM Ha y3en Device — OGHOBUTb YCTPOMUCTBO).

NMPUMEYAHUE

PaboTa 6mMbnvoTekn nogaepxmBaeTcs TONMbKO Ha koHTponnepax OBEH 1 BMpTyanbHOM KOHTponnepe
CODESYS Control Win V3.

[i]
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7. bubnuoteka OwenCommunication

7.2 ®b COM_Control

PyHKUMOHanbHbIM 6nok COM_Control ucnonb3yetcs ans otkpbiTus COM-nopTa ¢ 3agaHHbIMU HAaCTpOKamu,
a Takxke ero 3akpblTus.

[i]

NMPUMEYAHUE

He ponyckaetcs oTKpbITUE yxxe ucnonbdyemoro COM-nopta (Hanpumep, 406aBneHHOro B NPOEKT C
NMOMOLLIbIO CTaHAAPTHbBIX CPEACTB KOHPUIYPUPOBaHUS).

fbComControl )
OCL.COM_Control L2
—xEnable xDone —
—udiComPort xError —
—udiBaudrate ekrror —
—udiByteSize xActive —
—eParity hCom —
—eStopEit

PucyHok 7.1 — BHewHun Bug ®6 COM_Control Ha sai3bike CFC

Tabnuua 7.1 — OnucaHue BxonoB u Bbixogos ®b COM_Control

Ha3BaHue Tun OnucaHue

Bxogbl

Mo nepegHemy ppoHTy Nponcxoaut oTkpbiTne COM-nopTta, no
3agHeMy — 3aKkpblTne

udiComPort UDINT Homep COM-nopTa
CkopocTb obmeHa B 6ogax. CTaHOapTHble BO3MOXHbIE 3HAYEHUS:

XEnable BOOL

udiBaudrate UDINT 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200
udiByteSize UDINT(7..8) Yucno 6ut gaHHbIX (7 unu 8)
eParity OCL.COM_PARITY | Pexum KOHTpONS YeTHOCTH

eStopBit OCL.COM_STOPBIT | Yucno cton-6ut

Bbixogbl
xDone BOOL MpuHmnmaeTt TRUE Ha oguH uukn MNMJTK npu ycnewHom oTKpbITUn
nopra
XError BOOL MpuHumaeT 3HaveHne TRUE B cnyyae BO3HWKHOBEHWS OLWINOKK
eError OCL.ERROR Cratyc paboTtbl b (unm kog ownbkm)
xActive BOOL [Noka NopT OTKPLIT, AaHHbIV BbIXxo4 UMeeT 3HavyeHne TRUE
hCom CAA.HANDLE Heckpuntop COM-nopta
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7. bubnuoteka OwenCommunication

7.3 ®b UNM_SerialRequest

®yHkumoHaneHbii 6nok UNM_SerialRequest ncnonb3yeTtca Ana peanusauun HECTaHOAPTHOrO MpOToKorna
npn obmeHe uepe3 COM-nopt. o nepegHemy pPOHTY Ha Bxoge XExecute npoucxoamt oTnpaBka
copepxumoro Gydepa 3anpoca, pacnosyioXeHHOro no ykasateno pRequest, pasamepom szRequest Gant
yepe3 COM-nopT, onpegensieMbin geckpuntopom hCom, nonydeHHbiM oT P65 COM_Control. OTtBeT oT slave-
YCTPOWCTBa OXMnAaeTcs B TedeHne BpemeHu tTimeout. Mpu nonydeHun oTBeTa NpoONCXoauT ero NpoBepka Ha
OCHOBaHWM 3HadeHui BxogoB szExpectedSize n wStopChar:

e ecnu szExpectedSize <> 0, TO OTBET CUMTAETCH KOPPEKTHbIM, ecnn ero pasmep B OanTtax =
szExpectedSize;

e ecnn szExpectedSize = 0 n wStopChar <> 16#0000, To nocnegHue oguH (npu wStopChar =
16#00xx) unu gea (npm wStopChar = 16#xxxx) 6anta oTBeTa (rae X — NPOU3BOSIbHOE 3HAYEHUE)
NpoBEpPSIIOTCA Ha paBeHCTBO Mnagwemy wunn oboum 6Gantam wStopChar. 310 MOXeT
Mcnonb3oBaTbCA MpU peanusaumm CTPOKOBbIX MPOTOKOMIOB, B KOTOPbIX 3apaHee W3BECTeH CTon-
CVMMBOJT;

e ecnn szExpectedSize = 0 n wStopChar = 16#0000, To nobGoN MNOMy4YEHHbIN OTBET CUYUTAETCS
KOPPEKTHbIM.

B cnyyae nony4yeHusi KOppekTHOro oteeTa Bbixog XDone npuHumaeT 3HavyeHne TRUE, Bbixog eError =
NO_ERROR, a Ha Bbixoge uiResponseSize otobpaxaeTcs pasmep otseta B 6antax. [lonyyeHHble gaHHbIe
nomeLlaetcs B 6ydep, pacnonoxeHHbl No ykasatento pResponse n nvetowmin pasmep szResponse 6ant.
B cny4yae otcytcTBma otBeTa ®b noBTOpSET 3anpoc. Yucno nepenoBTOpOB onpeaenseTcs BXxogoM usiRetry
(3HayeHne 0 COOTBETCTBYET OTCYTCTBMIO NepenoBTopoB). Ecnn HM Ha oauH M3 3anpocoB He Obin nonyyeH
OTBeT, TO BbIxog XError npuHnmaet 3HadeHme TRUE, a Beixog eError = TIME_OUT.

[na oTnpaBky HOBOro 3anpoca crneayeTt co3faTh nepeaHun OpPoHT Ha Bxoae XExecute.

m NMPUMEYAHUE

B cnyyae otnpasku 3anpocoB, 45151 KOTOPbIX HE NoApa3yMeBaeTCs NonyvyeHne oTBeTa, pekoMeHayeTcd
anga Bxoga tTimeout ycTaHOBUTbL 3HayeHne T#1ms.

fblnmSerialRequest e

OCL.UNM_SerialRequest —
—(xExecute *Done —
—(tTimeout *Busy—
—{usiRetry xErmor -
—hCom eError —
—pRequest uiResponseSize —
—|szRequest
—|pResponse
—{szResponse
—szExpectedSize
—fwStopChar

PucyHok 7.2 — BHewHun Bug ®6 UNM_SerialRequest Ha sa3bike CFC
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7. bubnuoteka OwenCommunication

Tabnuua 7.2 — OnucaHue BxonoB u BbixogaoB ®Bb UNM_SerialRequest

HasBaHue Tun OnucaHue
Bxoabl
xExecute BOOL Mo nepegHeMy (PpOHTY NMPOMCXOAUT OAHOKpaTHasi (C BO3MOXHOCTbIO
nepenoBTOPOB B Clly4ae OTCYTCTBMSA OTBETa) OTnpaska 3anpoca
tTimeout TIME Z)?(Zz::;ﬂoimgf;::mqo;:s;a oT slave-yctponcTtea (T#0ms — Bpems
usiRetry USINT Yncno nepenoBTOPOB B Cryvae OTCYTCTBUSA OTBETA
hCom CAA.HANDLE | Oeckpuntop COM-nopTa, nony4eHHbin ot @65 COM_Control
pRequest CAA.PVOID | YkasaTtenb Ha bydgep 3anpoca
szRequest CAA.SIZE Pasmep 6ydepa 3anpoca B 6antax
pResponse CAA.PVOID | YkasaTtenb Ha 6ydep oTBeTa
szResponse CAA.SIZE Pasmep 6ydepa otBeTa B H6ariTtax
szExpectedSize CAA.SIZE Oxunpaembin pasmep oTBeTa B 6aritax (0 — pasamep HeN3BECTEH)
Cron-cMmBonbl npotokona. [ing npoTokona ¢ AByMsi CTON-CUMBOSIamMu
oba 6Ganta nepemMeHHOM [AOMKHbl OblTb OTNWYHBI OT Hynsa. [Ons
wStopChar WORD npoTokona € OAHWM CTOM-CMMBOJSIOM CTapwuin GanT [ormkeH ObiTb
paBeH Hynto, a MNaawnii ObiTb OTNNYHBIM OT HYNS. Ecnn B npoTokone
OTCYTCTBYIOT CTOM-CMMBOJbI, TO CrieayeT YCTaHOBUTb 3HadyeHune 0
Bbixoabl
xDone BOOL TRUE — nony4yeH KOPpeKTHbIN OTBET OT Slave-ycTponcTea
xBusy BOOL TRUE — ®b HaxoauTcs B paboTte
XError BOOL MpuHumaeT 3HadeHne TRUE B cnyyae BO3HUKHOBEHMWS OLLNGKM
eError OCL.ERROR | Ctatyc paboTbl ®b (1nun ko oLmbkm)
uiResponseSize UINT Pasmep nonyyeHHoro otBeTa B 6antax
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MpunoxeHue A. JluctuHr npumepa uns n. 4

MpunoxeHune A.JIncTUHr npumepa ns n. 4

PROGRAM PLC PRG

VAR
fb COMcontrol: COM_CONTROL;
fb MV110 8A DCON: MV110 8A DCON;
i: INT;
xOpen: BOOL;
xClose: BOOL;
END_VAR
CASE i OF
0: // orkpeiBaeM COM-mopT COM3
xOpen:=TRUE;
fb_COMcontrol
(
xOpen := xOpen,
xClose := xClose,
uiPortNumber = 3,
udiBaudrate = 115200,
uiParity = COM.PARITY.NONE,
uiByteSize = 8,
uiStopBits := COM.STOPBIT.ONESTOPBIT
)
IF fb COMcontrol.xDone THEN
i:=1;
END IF
1: // omnpammBaem monysisb MB110-8A no mnporToxoisy DCON
fb Mv110_ 8A DCON
(
xEnable = fb_COMcontrol.xDone,
hCom = fb_COMcontrol.hCom,
byAdress r= 1
)
IF fb MV110 8A DCON.xDone THEN
i:=1;
END IF
END_CASE
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MpunoxeHue A. JluctunHr npumepa uns n. 4

A.1 ®b COM_CONTROL

FUNCTION_ BLOCK COM_CONTROL

VAR IN OUT
xOpen: BOOL;
xClose: BOOL;
END VAR
VAR INPUT
uiPortNumber: UINT;
udiBaudrate: DINT;
uiParity: COM.PARITY;
uiByteSize: UINT;
uiStopBits: COM.STOPBIT;
END VAR
VAR OUTPUT
xDone: BOOL;
hCom: COM.CAA.HANDLE;
xOpenError: BOOL;
xCloseError: BOOL;
END VAR
VAR
aComParams: ARRAY [1..5] OF COM.PARAMETER;
fb COMopen: COM.Open;
fb COMclose: COM.Close;
eState: COM_STATE;
END VAR
CASE eState OF
INITIALIZE:
fb COMopen (xExecute:=FALSE) ;

fb COMclose (xExecute:=FALSE) ;

eState:=WAITING FOR SIGNAL;

WAITING FOR SIGNAL:

IF xOpen THEN
IF hCom=0 OR hCom=16#FFFFFFFF THEN

eState := OPEN_PORT;
ELSE
xOpen = FALSE;
xDone := TRUE;
eState := INITIALIZE;
END IF

END IF

IF xClose THEN
IF hCom>0 AND hCom<l6#FFFFFFFF THEN

eState := CLOSE_PORT;
ELSE

xClose := FALSE;

xDone = FALSE;

eState := INITIALIZE;
END IF

END IF
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A.1.3.

MpunoxeHue A.

JluctuHr npumepa uns n. 4

OPEN PORT:
SETTINGS () ;
OPEN () ;

IF fb COMopen.xDone AND fb COMopen.xExecute THEN

xOpen

FALSE;

fb COMopen (xExecute:=FALSE) ;

xDone

TRUE;

eState := INITIALIZE;

END IF

IF fb_COMopen.xError AND fb COMopen.xExecute THEN
xOpenError := TRUE;
fb_COMopen (xExecute:=FALSE) ;

xDone
eState
END IF
CLOSE_PORT:
CLOSE () ;

IF fb_COMclose.

END IF

IF fb_COMclose.xError AND fb_ COMclose.xExecute THEN

END IF
END_CASE

A.1.1.  [eidcmeue SETTINGS
aComParams[1] .udiParameterId
aComParams[1] .udiValue
aComParams [2] .udiParameterId
aComParams [2] .udiValue
aComParams [3] .udiParameterId
aComParams [3] .udiValue
aComParams [4] .udiParameterId
aComParams [4] .udiValue
aComParams [5] .udiParameterId
aComParams [5] .udiValue

A.1.2.  [elicmeue OPEN

fb COMopen.usiListLength
fb COMopen.pParameterList
fb_COMopen.xExecute

fb COMopen () ;

hCom

:= fb COMopen.hCom;

Hetcmeue CLOSE

fb_COMclose.hCom
fb_COMclose.xExecute

fb COMclose ()

:= FALSE;
:= INITIALIZE;

xClose := FALSE;

xDone = FALSE;

hCom = 0;

fb COMclose (xExecute:=FALSE) ;
eState := INITIALIZE;

xCloseError := TRUE;
fb_COMclose (xExecute:=FALSE) ;

COM.CAA Parameter Constants
uiPortNumber;
COM.CAA_Parameter Constants
udiBaudrate;

COM.CAA Parameter Constants
ANY TO UDINT (uiParity);
COM.CAA_Parameter Constants
uiByteSize;

COM.CAA Parameter Constants
ANY TO UDINT (uiStopBits);

UINT TO USINT (SIZEOF (aComParams)

ADR (aComParams) ;
TRUE;

hCom;
TRUE;
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xDone AND fb COMclose.xExecute THEN

.udiPort;
.udiBaudrate;
.udiParity;
.udiByteSize;

.udiStopBits;

/ SIZEOF (COM

.PARAMETER) ) ;



MpunoxeHue A. JluctunHr npumepa uns n. 4

A.2 ®b MV110_8A_DCON

FUNCTION BLOCK MV110_ 8A DCON

VAR _INPUT
xEnable: BOOL; // cuTHaJ] ompoca MOIyJis
hCom: COM.CAA.HANDLE; // nmeckxpuntop COM-mnopra
byAdress: BYTE; // ampec omnpaumyBaeMoOI'0 MOIYJIS
END VAR
VAR OUTPUT
xDone: BOOL; // diar oKOHUYAaHMS TEeKyWero LMKIa ONpoca MOIYJid
xWriteError: BOOL; // dnar oumbKyM OTIPaBKM 3amnpoca
xReadError: BOOL; // brnar oumbkM MOJIydeHUs OTBeTa
xTimeout: BOOL; // brnar oTcyTCcTBMA OTBeTa IO MCTEUEHMO TakMayTa onpoca
xWrongCRC: BOOL; // dnar nosiydyeHms OTBETa C HENPaBWUIJIBHOM KOHTPOJIBHOM CYMMOM
rMV110 8A outputl: REAL; // CuMTaHHBIE SHAUYEHMS KaHAJIOB MOIYJIS
rMV110 8A output2: REAL;
rMV110_ 8A output3: REAL;
rMV110_ 8A outputé: REAL;
rMV110_8A outputb5: REAL;
rMV110_8A outputé6: REAL;
rMV110 8A output7: REAL;
rMvV110 8A output8: REAL;
END_VAR
VAR
eState: DCON_state; // Texkyumy mar onpoca MOOYJis
fb COMwrite: COM.Write; // ®B oTmnpaBkM 3amnpoca
fb COMread: COM.Read; // ®B moJjiyyeHUs oTBeTa
sWriteData: STRING (255) ; // 3amnpoc K MOOYJIO B BUIE CTPOKM
sReadData: STRING (255) ; // TIOJIHEIM OTBET MOIYJId B BUIOE CTPOKM
sReadBuff: STRING (255) ; // uyacTb oTBeTa MOIYJS
sAdress: STRING (2) ; // ampec omnpamyBaeMOT'O0 MOAYJIS B BUIE CTPOKM
byCRC: BYTE; // CRC
sCRC: STRING (2) ; // CRC B BUIE CTPOKU
xCorrectAnswer: BOOL; // dnar xoppekTHOTO (c BepHoM CRC) oTBeTa OT MOOYJIA
i: INT; // cuerumk myg umkia FOR
fb TON: TON; // Tarmvep
fb ANALYZE DATA: ANALYZE_DATA; // ®B aHanmmsa OTBETa MOIYJA
END_ VAR

VAR CONSTANT
c_tTimeout:
c_tDelay:

END VAR

TIME:=T#1S; //
TIME:=T#50MS; //

TarMayT onpoca MOIyJd (BpeMsd OXMIaHMA OTBeTa)
3alepxKa Iepen OTIPAaBKOM CJjlemyllero 3anpoca
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IF xEnable THEN

CASE eState OF

CREATE REQUEST:

_BUFFER CLEAR (PT:=ADR (sReadBuff), SIZE:=SIZEOF ( (sReadBuff)));
7BUFFER7CLEAR(PT:=ADR(sReadData), SIZE:=SIZEOQOF ( (sReadData))) ;
7BUFFER7CLEAR(PT:=ADR(sWriteData), SIZE:=SIZEQF ( (sWriteData)));

’

SET_REQUEST () ;
xDone := FALSE;
eState := SEND REQUEST;

SEND REQUEST:

fb COMwrite
(

xExecute := TRUE,

hCom := hCom,

pBuffer := ADR(sWriteData),

szSize := INT TO UINT(LEN(sWriteData))

)

IF fb COMwrite.xError THEN
xWriteError := TRUE;

eState := POLLING CYCLE ENDS;
END IF

IF fb7COerite.XDone THEN
fb COMwrite (xExecute:=FALSE) ;

xWriteError := FALSE;

fb TON (IN:=FALSE, PT:=CitTimeout);
fb_TON (IN:=TRUE, PT:=c_tTimeout);

eState := RECEIVE RESPONSE;
END IF

RECEIVE RESPONSE:

fb_COMread

(

xExecute := TRUE,

hCom := hCom,

pBuffer := ADR(sReadBuff),
szBuffer := SIZEOF (sReadBuff),
)

fb_ TON() ;

IF fb_COMread.xError THEN
xReadError := TRUE;

eState := POLLING CYCLE ENDS;
END IF

IF fb COMread.xDone THEN
xTimeout :=FALSE;
CHECK_RESPONSE();
fb_COMread (xExecute:=FALSE) ;

IF xCorrectAnswer THEN
GET_DATA FROM_RESPONSE () ;

eState := RESPONSE DELAY;
END IF
END IF

IF fb TON.Q THEN

xTimeout = TRUE;
OUTPUTS_TO_ZERO () ;
eState = RESPONSE DELAY;

END IF
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RESPONSE DELAY:

fbiTON(IN:=FALSE, PT:=c7tDelay);
fb_TON (IN:=TRUE, PT:=c_tDelay);

eState := POLLING CYCLE ENDS;

POLLING CYCLE ENDS:
fb_TON () ;
IF fb TON.Q THEN

fb COMread (xExecute:=FALSE);
fb COMwrite (xExecute:=FALSE) ;

xCorrectAnswer := FALSE;
xDone := TRUE;
eState := CREATE_REQUEST;
END IF
END CASE
ELSE
xDone := FALSE;
xCorrectAnswer := FALSE;
OUTPUTS TO ZERO() ;
eState := CREATE REQUEST;
END IF

A.2.1  [elcmeue SET_REQUEST

sWriteData[0]:=16#23;
sAdress:=BYTE_TO_ STRH (byAdress) ;

sWriteData[l] :=sAdress[0];
sWriteData[2] :=sAdress[1];

byCRC:=sWriteData[0]+sWriteData[l]+sWriteDatal[2];
sCRC:=BYTE_TO_STRH (byCRC) ;

sWriteData[3] :=sCRC[O0];
sWriteData([4] :=sCRC[1];

sWriteData[5] :=16#D;

A.2.2 [leicmeue CHECK_ RESPONSE

IF fb_COMread.szSize>0 THEN
sReadData := CONCAT (sReadData, sReadBuff) ;

IF FIND(sReadData, '>') <> 0 AND FIND(sReadData, 'S$R') <>0 AND
(FIND (sReadData, 'SR') > FIND(sReadData, '>')) THEN
sReadData:=MID (sReadData, FIND(sReadData, 'SR')
FIND (sReadData, '>'));
xCorrectAnswer :=TRUE;

END IF

END IF
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A.2.3  [eiicmeue GET_DATA_FROM_RESPONSE

byCRC:=0;

FOR i:=0 TO FIND(sReadData, '$R') - 4 DO
byCRC:=byCRC+sReadDatal[i];

END_FOR

SCRC:=BYTE TO_ STRH (byCRC) ;
IF sCRC=MID (sReadData, 2, FIND(sReadData, 'SR') - 2) THEN
xWrongCRC:=FALSE;

fb ANALYZE DATA (sData:=sReadData);

rMV110 8A outputl:=fb ANALYZE DATA.arValue
rMV110 8A output2:=fb ANALYZE DATA.arValue
rMV110 8A output3:=fb ANALYZE DATA.arValue
rMV110 8A outputd:=fb ANALYZE DATA.arValue
rMV110 8A output5:=fb ANALYZE DATA.arValue
rMV110 8A output6:=fb ANALYZE DATA.arValue
rMV110 8A output7:=fb ANALYZE DATA.arValue
rMvV110 8A output8:=fb ANALYZE DATA.arValue

ELSE

xWrongCRC:=TRUE;
END IF

A.2.4  [eiticmeue OUTPUTS TO_ZERO

rMV110_8A outputl:=0;
rMV110_8A output2:=0;
rMV110 8A output3:=0;
rMV110 8A output4d:=0;
rMV110_8A output5:=0;
rMV110_8A output6:=0;
rMv110_ 8A output7:=0;
rMv110 8A output8:=0;
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A.3 ®b ANALYZE_DATA

FUNCTION BLOCK ANALYZE DATA
VAR INPUT

sData: STRING;
END VAR

VAR CONSTANT

c iMaxCanal: INT := 8;
END_ VAR
VAR OUTPUT
arValue: ARRAY [1..c iMaxCanal] OF REAL;
END_ VAR
VAR
aiSignPos: ARRAY [1..c iMaxCanal+l] OF INT;
i,3¢: INT;
END_ VAR
J:=1;

FOR 1:=1 TO FIND(sData, 'SR') DO
IF sData[i]=16#2B OR sData[i]=16#2D OR sData[i]=16#0D THEN
aiSignPos[j]:=1i;
Ji=3+1;

END IF
END FOR

FOR i:=1 TO c_iMaxCanal-1 DO
arValue[i]:= STRING TO REAL(MID(sData, aiSignPos[i+l] - aiSignPos[i], aiSignPos[i] + 1));
END FOR

arValue[ciiMaxCanal]:=STRING7T07REAL(
MID(sData, aiSignPos[c_iMaxCanal+l] - aiSignPos[c_ iMaxCanal] - 2,
aiSignPos[i] + 1));
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A.4 ®yHKkuma BYTE_TO_STRH

FUNCTION BYTE TO_STRH : STRING(2)

VAR INPUT
IN : BYTE;
END VAR

VAR
temp : BYTE;
PT : POINTER TO BYTE;

END VAR
PT := ADR(BYTE TO_STRH) ;

temp := SHR(in,4);

IF temp <= 9 THEN temp := temp + 48; ELSE temp := temp + 55; END IF;
PT" := temp;

temp := in AND 2#00001111;

IF temp <= 9 THEN temp := temp + 48; ELSE temp := temp + 55; END IF;

pt = pt + 1;

pt” := temp;

pt = pt + 1;

pt*:= 0;

A.5 ®yHkuuma BUFFER_CLEAR

FUNCTION BUFFER CLEAR : BOOL

VAR INPUT
PT : POINTER TO BYTE;
SIZE : UINT;

END VAR

VAR
ptw : POINTER TO DWORD;
temp: DWORD;
end, end32 : DWORD;

END_ VAR
temp := pt;
end := temp + UINT TO DWORD (size);
end32 := end - 3;
WHILE (pt < end) AND ((temp AND 16#00000003) > 0) DO
pt® = 0;
pt = pt + 1;
temp := temp + 1;
END WHILE;
ptw := pt;
WHILE ptw < end32 DO
ptw” := 0;
ptw := ptw + 4;
END WHILE;
pt := ptw;
WHILE pt < end DO
pt” = 0;
pt = pt + 1;
END WHILE;
_BUFFER _CLEAR := TRUE;
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A.6 MNepeuncnenne COM_STATE

TYPE COM_STATE
(

INITIALIZE := 00,
WAITING FOR SIGNAL = 10,
OPEN_PORT := 20,
CLOSE_PORT := 30

)i

END TYPE

A.7 NMepeuncnenHne DCON_STATE

TYPE DCON_STATE
(

CREATE_REQUEST := 00,
SEND_REQUEST := 10,
RECEIVE RESPONSE 1= 20,
RESPONSE_DELAY := 30,
POLLING CYCLE ENDS := 40
) i
END_TYPE
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MpunoxeHue b.JIMCTUHr Nnpumepa n3 n. 5

PROGRAM PLC PRG

VAR
fb COMcontrol: COM_CONTROL;
fb SET 4TM: SET A4TM;
i: INT;
xOpen: BOOL;
xClose: BOOL;
END_VAR
CASE i OF
0: // orxpuBaeM COM-mopT COM3
xOpen:=TRUE;
fb COMcontrol
(
xOpen := xOpen,
xClose = xClose,
uiPortNumber = 3,
udiBaudrate := 9600,
uiParity := COM.PARITY.ODD,
uiByteSize = 8,
uiStopBits := COM.STOPBIT.ONESTOPBIT
) i
IF fb COMcontrol.xDone THEN
i:=1;
END IF
1: // onpammBaem cueruyk COT-4TM.03
fb _SET_4TM
(
xEnable = fb_COMcontrol.xDone,
hCom = fb_COMcontrol.hCom,
byAdress r= 200
) i
IF fb_ SET_4TM.xDone THEN
i:=1;
END_IF
END CASE
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B.1 ®6 COM_CONTROL

FUNCTION_ BLOCK COM_CONTROL

VAR IN OUT
xOpen: BOOL;
xClose: BOOL;
END VAR
VAR INPUT
uiPortNumber: UINT;
udiBaudrate: DINT;
uiParity: COM.PARITY;
uiByteSize: UINT;
uiStopBits: COM.STOPBIT;
END VAR
VAR OUTPUT
xDone: BOOL;
hCom: COM.CAA.HANDLE;
xOpenError: BOOL;
xCloseError: BOOL;
END VAR
VAR
aComParams: ARRAY [1..5] OF COM.PARAMETER;
fb COMopen: COM.Open;
fb COMclose: COM.Close;
eState: COM_STATE;
END VAR
CASE eState OF
INITIALIZE:
fb COMopen (xExecute:=FALSE) ;

fb_COMclose

(xExecute:=FALSE) ;

eState:=WAITING FOR SIGNAL;

WAITING FOR SIGNAL:

IF xOpen THEN
IF hCom=0 OR hCom=16#FFFFFFFF
eState := OPEN_PORT;
ELSE
xOpen = FALSE;
xDone := TRUE;
eState := INITIALIZE;
END IF
END IF

IF xClose THEN
IF hCom>0 AND hCom<l6#FFFFFFFF THEN

END IF

eState := CLOSE_PORT;
ELSE

xClose := FALSE;

xDone = FALSE;

eState := INITIALIZE;
END IF
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OPEN PORT:
SETTINGS () ;
OPEN () ;

IF fb COMopen.xDone AND fb COMopen.xExecute THEN

xOpen

FALSE;

fb COMopen (xExecute:=FALSE) ;

xDone

TRUE;

eState := INITIALIZE;

END IF

IF fb_COMopen.xError AND fb COMopen.xExecute THEN
xOpenError := TRUE;
fb_COMopen (xExecute:=FALSE) ;

xDone
eState
END IF
CLOSE_PORT:
CLOSE () ;

END IF
END_CASE

Bb.1.1  [Oeitcmeue SETTINGS
aComParams[1] .udiParameterId
aComParams[1] .udiValue
aComParams [2] .udiParameterId
aComParams [2] .udiValue
aComParams [3] .udiParameterId
aComParams [3] .udiValue
aComParams [4] .udiParameterId
aComParams [4] .udiValue
aComParams [5] .udiParameterId
aComParams [5] .udiValue

b.1.2  [feilicmeue OPEN

IF fb_COMclose.

END IF

IF fb_COMclose.xError AND fb_ COMclose.xExecute THEN

fb COMopen.usiListLength
fb COMopen.pParameterList
fb_COMopen.xExecute

fb COMopen () ;

hCom

b.1.3

:= fb COMopen.hCom;

Hetcmeue CLOSE

fb_COMclose.hCom
fb_COMclose.xExecute

fb COMclose ()

:= FALSE;
:= INITIALIZE;

xClose := FALSE;

xDone = FALSE;

hCom = 0;

fb COMclose (xExecute:=FALSE) ;
eState := INITIALIZE;

xCloseError := TRUE;
fb_COMclose (xExecute:=FALSE) ;

COM.CAA Parameter Constants
uiPortNumber;
COM.CAA_Parameter Constants
udiBaudrate;

COM.CAA Parameter Constants
ANY TO UDINT (uiParity);
COM.CAA_Parameter Constants
uiByteSize;

COM.CAA Parameter Constants.

ANY TO UDINT (uiStopBits);

UINT TO USINT (SIZEOF (aComParams)

ADR (aComParams) ;
TRUE;

hCom;
TRUE;
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xDone AND fb COMclose.xExecute THEN

.udiPort;
.udiBaudrate;
.udiParity;

.udiByteSize;

udiStopBits;
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6.2 ®B SET_4TM

FUNCTION BLOCK SET_4TM

VAR INPUT
xEnable:
hCom:
byAdress:

END_ VAR

VAR OUTPUT
xDone:
xWriteError:
xReadError:
xTimeout:
xWrongCRC:
rUa:

END VAR

VAR
eState:

fb_COMwrite:
fb COMread:

szWriteSize:

wCRC:
xOpenChannel:

xCorrectAnswer:

iLenBuff:

fb TON:

i:
abyWriteData:

abyReadBuff:
abyReadData:

uConvertToReal:

uWordTo2Bytes:
END VAR

VAR CONSTANT
c_tTimeout:
c_tDelay:

END_ VAR

BOOL;
COM.CAA.HANDLE;
BYTE;

BOOL;
BOOL;
BOOL;
BOOL;
BOOL;
REAL;

SET 4TM STATE;

COM.Write;
COM.Read;

COM.CAA.SIZE;

WORD;

BOOL;

BOOL;

INT;

TON;

INT;

ARRAY [0..255] OF BYTE;
ARRAY [0..255] OF BYTE;
ARRAY [0..255] OF BYTE;

_4BYTES TO REAL;
_WORD_TO_2BYTES;

TIME:=T#1S;
TIME:=T#50MS;

79



MpunoxeHune b.

JNucTuHr npumepa na n. 5

IF xEnable THEN

CASE eState OF

CREATE_CHANNEL:

OPEN_CHANNEL:

_BUFFER CLEAR (PT:=ADR (abyReadBuff),
_BUFFER CLEAR (PT:=ADR (abyReadData),
7BUFFER7CLEAR(PT:=ADR(abyWriteData),

xDone := FALSE;

SET CHANNEL() ;
eState := OPEN CHANNEL;

// war oTnpaBKM 3arnpoca

fb COMwrite
(

xExecute := TRUE,

hCom := hCom,

pBuffer := ADR(abyWriteData)
szSize := szWriteSize

) i

IF fb COMwrite.xError THEN
xWriteError := TRUE;
eState :=

END IF

IF fb COMwrite.xDone THEN

Ha OTKPEITME KaHaJla

’

fb COMwrite (xExecute:=FALSE) ;

xWriteError := FALSE;
fb TON (IN:=FALSE,
fb TON (IN:=TRUE,
eState :=
END IF

RECEIVE CHANNEL:

fb_COMread

(

xExecute := TRUE,

hCom := hCom,

pBuffer := ADR(abyReadBuff),
szBuffer := SIZEOF (abyReadBuff)
)

fb_ TON() ;

IF fb COMread.xError THEN
xReadError := TRUE;
eState i=

END IF

IF fb COMread.xDone THEN
xTimeout :=FALSE;
CHECK7CHANNEL();
fb COMread (xExecute :=

IF xOpenChannel THEN

FALSE) ;

SIZE:=SIZEOQOF ( (abyReadBuff)))
SIZE:=SIZEOQOF ( (abyReadData)))
SIZE:=SIZEQF ( (abyWriteData))

CBA3U

POLLING CYCLE ENDS;

PT:=c_tTimeout);
PT:=c_tTimeout);
RECEIVE CHANNEL;

POLLING_CYCLE_ENDS;

eState:=RESPONSE_DELAY CHANNEL;

END IF

END IF
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IF fb TON.Q THEN

xTimeout = TRUE;
rUa = 0;
eState =

END IF

RESPONSE_DELAY CHANNEL:

fb_TON (IN:=FALSE, PT:=c_tDelay);
fb_TON (IN:=TRUE, PT:=c_tDelay);
eState := CREATE REQUEST;

CREATE REQUEST:
fb_TON () ;

SET REQUEST () ;

xDone

FALSE;

IF fb TON.Q THEN
eState

SEND REQUEST;
END IF

SEND REQUEST:

fb COMwrite
(

xExecute := TRUE,

hCom = hCom,

pBuffer = ADR (abyWriteData),
szSize = szWriteSize

)

IF fb COMwrite.xError THEN
xWriteError := TRUE;
eState

END IF

IF fb COMwrite.xDone THEN
fb_COMwrite (xExecute:=FALSE) ;

xWriteError FALSE;
fbiTON(IN::FALSE,
fbiTON(IN::TRUE,

eState RECEIVE_RESPO

END IF

iLenBuff 0;

_BUFFER CLEAR (PT:=ADR (abyReadBuff),
_BUFFER CLEAR (PT:=ADR (abyReadData),
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RESPONSE_DELAY;

POLLING CYCLE ENDS;

PT:=c_tTimeout);
PT:=c_tTimeout);

NSE;

SIZE:=SIZEOF ( (abyReadBuff)))
SIZE:=SIZEOQOF ( (abyReadData)))

’
’
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RECEIVE RESPONSE: // mar noJjiy4eHmus OTBETa OT MOMYJIS

fb_COMread

(

xExecute := TRUE,

hCom := hCom,

pBuffer := ADR(abyReadBuff),
szBuffer := SIZEOF (abyReadBuff)
)i

fb TON();

IF fb COMread.xError THEN

xReadError := TRUE;

eState := POLLING CYCLE ENDS;
END IF

IF fb COMread.xDone THEN
xTimeout : =FALSE;
CHECK_RESPONSE () ;
fb_COMread (xExecute:=FALSE) ;

IF xCorrectAnswer THEN
GET DATA FROM RESPONSE () ;
eState := RESPONSE DELAY;
END IF
END IF

IF fb TON.Q THEN

xTimeout = TRUE;
rUa:=0;
eState := RESPONSE DELAY;

END IF
RESPONSE DELAY:

fb TON (IN:=FALSE, PT:=c_tDelay) ;

fb TON (IN:=TRUE, PT:=c_tDelay);

eState := POLLING CYCLE_ ENDS;
POLLING CYCLE ENDS:

fb_COMread (xExecute:=FALSE) ;

fb COMwrite (xExecute:=FALSE) ;

fb_TON () ;

IF fb TON.Q THEN

iLenBuff = 0;
xOpenChannel = FALSE;
xCorrectAnswer := FALSE;
xDone 1= TRUE;
eState := CREATE CHANNEL;
END IF
END_ CASE
ELSE
xDone := FALSE;
xOpenChannel := FALSE;
xCorrectAnswer := FALSE;
rUa = 0;
eState := CREATE_ CHANNEL;
END TIF
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b.2.1  [etcmeue SET_CHANNEL

abyWriteDatal[0] :=byAdress;
abyWriteData[l]:=16#01;

abyWriteData[2]:=16#30;
abyWriteData[3]:=16#30;

abyWriteDatal[4]:=16#30;

abyWriteDatal[5] :=16#30;
abyWriteData[6]:=16#30;
abyWriteData[7]:=16#30;

WwCRC:=CRC_MB GEN (pData:=ADR (abyWriteData), Size:=8);
uWordTo2Bytes.wValue:=wCRC;

abyWriteData[8] :=uWordTo2Bytes.abyWord[0];
abyWriteDatal[9] :=uWordTo2Bytes.abyWord[1];

szWriteSize:=10;

b.2.2  [eiticmeue CHECK_CHANNEL

IF fbicoMread.SZSize>0 THEN
FOR i:=0 TO ANY TO INT (fb_COMread.szSize)-1 DO
abyReadData[ilenBuff + i]:=abyReadBuff[i];
END FOR

iLenBuff:=iLenBuff + ANY TO INT (fb COMread.szSize);

wCRC:=CRC_MB GEN (pData:=ADR (abyReadData), Size:=2);
uWordTo2Bytes.wValue:=wCRC;

IF abyReadData[0]=byAdress AND abyReadData[l]=0 AND abyReadData[2]=uWordTo2Bytes.abyWord[0]
AND abyReadData[3]=uWordTo2Bytes.abyWord[1l] THEN

xWrongCR := FALSE;

xOpenChannel := TRUE;
ELSE

xWrongCRC := TRUE;
END IF

END IF

b.2.3  [elicmeue SET_REQUEST

abyWriteData[0] :=byAdress;
abyWriteData[l]:=16#08;
abyWriteData[2] :=16#1B;
abyWriteData[3]:=16#00;
abyWriteDatal[4]:=16#11;

wCRC:=CRC_MB GEN (pData:=ADR (abyWriteData), Size:=5);
uWordTo2Bytes.wValue:=wCRC;

abyWriteData[5] :=uWordTo2Bytes.abyWord[0];
abyWriteData[6] :=uWordTo2Bytes.abyWord[1l];

szWriteSize:=7;
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b.2.4 [feicmeue CHECK_RESPONSE

IF fb_COMread.szSize>0 THEN

FOR i:=0 TO ANY TO INT (fb_COMread.szSize)-1 DO
abyReadData[iLenBuff + i]:=abyReadBuffl[i];
END FOR

iLenBuff:=iLenBuff + ANY TO INT (fb COMread.szSize);
wCRC:=CRC_MB GEN (pData:=ADR (abyReadData), Size:=5);
uWordTo2Bytes.wValue:=wCRC;

IF abyReadData[0]=byAdress AND abyReadData[5]=uWordTo2Bytes.abyWord[0] AND
abyReadData[6]=uWordTo2Bytes.abyWord[1l] THEN

xWrongCRC := FALSE;

xCorrectAnswer := TRUE;
ELSE

xWrongCRC = TRUE;
END IF

END IF

6.25 [eticmeue GET_DATA_FROM_RESPONSE

uConvertToReal.abyModbusReal [0] :=abyReadDatall];
uConvertToReal.abyModbusReal[1l] :=abyReadDatal2];
uConvertToReal.abyModbusReal [2] :=abyReadDatal[3];
uConvertToReal.abyModbusReal [3] :=abyReadDatal4];

rUa:=uConvertToReal.rValue;
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B.3 ®yHkuma CRC_MG_GEN

FUNCTION CRC_MB_GEN : WORD

VAR INPUT
pData: POINTER TO BYTE;
Size: WORD;

END VAR
VAR
Cnt: BYTE;
END VAR
CRC_MB GEN := 16#FFFF;
WHILE Size > 0 DO
CRC_MB GEN := CRC MB GEN XOR pData’;
FOR Cnt := 0 TO 7 DO
IF CRC_MB GEN.O = 0 THEN
CRC_MB GEN := SHR(CRC MB GEN, 1);
ELSE
CRC_MB GEN := SHR(CRC MB GEN, 1) XOR 16#A001;
END IF
END_FOR;
pbata := pbhata + 1;
Size := Size - 1;
END_WHILE

B.4 ®yHkuna BUFFER_CLEAR

FUNCTION BUFFER CLEAR : BOOL

VAR INPUT
PT : POINTER TO BYTE;
SIZE : UINT;

END_ VAR

VAR
ptw : POINTER TO DWORD;
temp: DWORD;
end, end32 : DWORD;

END_VAR
temp := pt;
end := temp + UINT TO DWORD (size);
end32 := end - 3;
WHILE (pt < end) AND ((temp AND 16#00000003) > 0) DO
pt” = 0;
pt = pt + 1;
temp := temp + 1;
END WHILE;
ptw := pt;
WHILE ptw < end32 DO
ptw” := 0;
ptw := ptw + 4;
END WHILE;
pt := ptw;
WHILE pt < end DO
pt” = 0;
pt = pt + 1;
END WHILE;
_BUFFER CLEAR := TRUE;
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B.5 NMepeuncnenne COM_STATE

TYPE COM_STATE
(

INITIALIZE := 00,
WAITING FOR SIGNAL = 10,
OPEN_PORT 1= 20,
CLOSE_PORT := 30
)
END TYPE

Bb.6 Nepeuncnenmne SET_4TM_STATE

TYPE SET 4TM STATE
(

CREATE_CHANNEL := 00,
OPEN_CHANNEL := 10,
RECEIVE CHANNEL 1= 20,
RESPONSE DELAY CHANNEL := 30,
CREATE_REQUEST 1= 40,
SEND_REQUEST 1= 50,
RECEIVE RESPONSE 1= 60,
RESPONSE DELAY := 70,
POLLING CYCLE ENDS 1= 80

)i

END_TYPE
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