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NPOMbIWNERHLIE KOHTPONAEPDI

Fastwel 1/0O n3nyTpm

Anekcanap JlokoTtkos

B cratbe paccmaTpuBaloTcs BHYTpeHHEE YCTPOMCTBO M NPUHLMMbI PYHKLMOHUPOBAHMS
OCHOBHbIX COCTABHbIX 4OCTEM annapaTtHo-nporpammHoro komnnekca Fastwel 1/0O,
NPeAHA3HAYEHHOrO AN CO3AAHMS OBTOMATU3MPOBAHHbBIX cMCTEM cOOPa AAHHBIX

U ynpasnenus. NpepactasneHbl noaxoapl K NPOEKTMPOBAHMIO M [ETANBHO OMMUCAHbI
MexmopynbHas BHyTpeHHsis wuHa FBUS, agantpoeaHHas cpepa ncnonHeHus
npuknagHbix nporpamm CoDeSys, cepsuchl ceTeBbiXx NPOTOKONOB M 0COBEHHOCTH
B3UMMOJEMCTBUS COCTABHBIX YOCTEN KOMMNIEKCA APYT C APYTOM.

Yactr 4

UcnonHeHne npuknagHon Nporpammsl
ITpuknanHass mporpamma (YHKIIMOHUPYET B KOHTpPOJUIEpE

moj yrnpasieHueM cpeabl ucnoaHeHus CoDeSys crnemyromum

obpa3oMm:

1. CepBuc BBOAA-BBIBOAA BHIBOAUT M3 00JACTU BBHIXOIHBIX TaH-
HbBIX JaHHBIE, TIOArOTOBJIEHHbIC HA MPEAbIAYLIEM LIUKIEe MC-
MOJIHEHUsI, B BBIXOJHbIE KaHAIbI MOMYJIeii BBOJAa-BhIBOA.

2. JlaHHbIE BXOIHBIX KaHAJIOB MOJYJIeil BBOJA-BbIBOIA 1 BXOISI-
LIKMX KOMMYHMKALIMOHHBIX BBOJSATCS B 00/1aCTh BXOIHBIX JaH-
HbIX cpenbl ncnonHeHus CoDeSys.

3. BoizbiBaeTcst Ha ucnoiaHenue nporpamma PLC _PRG.

4. laHHble 13 00J1aCTU BBIXOAHBIX TAHHBIX CPEIbl UCIIOJHEHUS
CoDeSys noAaroraBinBaiOTCsI K BBIBOIY BO BHEIITHIOIO CETh U B
MOJIYJIM BBOJA-BhIBOJIA.

OnucaHHBI MK KOHTPOJUIEpa IOBTOPSIETCS C IEPUOIOM,
KOTOPBIH 3aAa€TCs MOJIb30BaTeIeM IyTEM YCTAHOBKHU MTapaMeTpa
CPM70x Coupler — SampleRate B nnanazone ot 1 go 1000 mc B
cekuuu PLC Configuration.

Heob6xonumo o6patuTh BHUMaHKMe Ha CJICAYIOIIe MOMEHTHI:
1. Iepen BbizoBoM mporpammbel PLC_PRG mnpoucxoaut Hemo-

CPEICTBEHHBII BBIBOJ JaHHBIX B BBIXOIHbIC KaHaIbl MOMIYJICit

BBOJA-BbIBOAA, MPUYEM BBIBOASTCS JaHHbIe, OydepusoBaH-

HbIE CEpBHCOM BBOIA-BhIBOJA B KOHIIE MPEABIIYIIETO IIMKJIA.
2. BeIBoa maHHBIX B BBIXOIHBIC KaHAIbI MOIYJIEl BBOIA-BbIBOIA

¥ BBOJI JaHHBIX BXOIHBIX KaHAJIOB IMPOU3BOASTCS 3a ONUH 00-

MeH (3a OJJHY TpaH3aKIIMI0) MO BHYTPEHHEH LIMHE KOHTPOJI-

Jiepa.

3. [Tocite oyepemHOro MCIIOIHEHUST IIPOrpaMMbl TaHHbBIE U3 00-
JIACTM BBIXOMHBIX HaHHBIX cpenbl ucrmonHeHus: CoDeSys BbI-
BOJSITCS He B MOIYJIM, a Oyhepu3yloTcsl CEpBMCOM BBOIA-BbI-
BOJIA.

4.3amnpochl YTEHUsT W 3allUCH 110 BHEIIHEW CeTH MOCTynaroT B
CJTydaiiHble MOMEHTBI BpeMEHU OTHOCUTETHLHO IIMKJIa BBITTOJ-
HeHusT TiporpamMMbl. [1py MoOCTyIUIeHMU 3arpoca YTeHUsI 10
BHEIIIHEH CeTH B ceTh TepeaaroTcs O0yhepru3oBaHHbIE TaHHbIS
13 00J1aCTH BBIXOIHBIX TaHHBIX cpebl ucroiHeHuss CoDeSys,
OTHOCSIINECS K ITOCJICIHEMY 3aBePIIMBIIEMYCS IIUKITY TTPH-
KJTagHo# mporpaMmbl. [Ipu MOCTyIuleHMM 3ampoca 3arucu
NaHHbIE, MPUIIEAIINE B 3aIIpOCce 0 CeTH, TepeaaroTcst B 00-

JIacTh BXOMIHBIX JaHHbIX cpebl ucnoaHeHus CoDeSys Hemo-
CPENCTBEHHO Mepel CAeAYIONIMM ToCIe 3apoca 3alMucy Bbl-
30BOM MPUKJIATHON MTPOrpaMMmBbl.

J71s1 TOro 4To0BI CKa3aHHOE CTAJI0 0o0Jiee MOHSATHBIM, COOEpeM
HeOOJIbIION CTEHI U OLEHUM BPEMS peakliMu CPeibl UCIIOIHE-
HUS Ha U3MEHEHUE CUTHaja, MOCTYMNAIOLIEro Ha BXOJ MOMIYJIS
IUCKpeTHOro BBoma. B creHn Boitayr koHTposuiep CPM703
(Modbus TCP) u cienytoliye MOIyJIu:

)monynu OM751 u DIM718. TlepBblil CayXUT UIsI MUTAHUS
BBIXOIHBIX LIETIEN CJIeAYIOIIEro, KOTOPhI CONEPXKUT § KaHa-
JIOB IMCKPETHOTO BBIBO/IA C KOMMYTUPYEMbIM HaIpsKEHUEM
ot 0 mo 30 B. Tpetuii KaHan MoayJist OyleT MCITOJb30BaThCs
NIl TeHepaluuu MeaHapa B pexxume dopmupoBaHus LLIUM-
nocienoBareibHOCTU. [ToydeHHbIN MeaHap OyAeT UCTTOIb30-
BaTbCS B KAYECTBE UCTIBITATEIbHOTO BO3IEUCTBUS U OJAABATh-
Cd Ha BXOJbl MOJYJIEld aHaJIOrOBOIO U JUCKPETHOTO BBONA.
CenpMoii KaHAJT MOIYJISI OYyIET TepeKITIouaThcs U3 TIPUKIIa -
HOI1 TpOrpamMMbl, Kak TOJIbKO OHa OOHAPYXXUT Mepenaj CUrHa-
Jla Ha BXONIe IPYTOrO MOMYJISI, Ha KOTOPBI MOJAH WCITBITA-
TEJIbHBIN CUTHAJT B BUIIE MEAHIPA;

2)nBa Momysist DIM716, Kaxablit 13 KOTOPBIX MMEET JIBa KaHaja
NIMCKpeTHOTO BBona ¢ nuamnazoHoM ot 0 1o 30 B. Ha mepsbrii
KaHaJI BTOPOTO MOMYJisi OyleT momaBaThesi MeaHnp, GopMu-
pyeMblii TpeTbrM KaHaioM Moyt DIM718;

3)deTbIpe 2-KaHAIBHBIX MOJYJ/IS aHAJIOroBoro Beoma AIM726 ¢
nrara3oHoM BxomHoro HampspkeHus ot 0 mo 40 B u ueTsipe
4-KaHaJIBHBIX MOJYJIST aHAJIOrOBOro BBoma AIM728 ¢ nnamnaso-
HOM BXOOHOTO HampstkeHust oT —20 mo +20 B. Dtu Momynu
OyIyT BBICTYIIaTh B KaUeCTBE «MaCCOBKM», HMUETO HE MU3ME-
psisi, HO YBeJTMIMBAsT BpeMsI LIUKJIA MEXMOYTHbHOIW BHYTPEH-
HEW IIWHBI.

OmnpenenuM MOTpeOGHOE BPEMsI OTIPOCa TIEPEeUNCAEHHBIX MOJTY-
neit. Pazmepsl o6macTeit BXOMHBIX U BEIXOTHBIX JAHHBIX BEIOpaH-
HBIX MOJyJIEl TAKOBBI:
® OM751: 2 Gaiira,

o DIM718: 10 + 9 Gaiir,

e DIM716: 7 Gaiir,

o AIM726: 9 Gaiir,

o AIM728: 17 Gaiit.

Torna motpebHOE BpeMst OIIpoca COCTABUT:
(Ix2+1x19+2x7+4x9+4x17) /168960) x 1000 = 0,82 mc
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Torma moTpeOHBIN MEPUOI OINpoca, a 3HAYUT, U MEePUOI UC-
MOJHEHUSI MPUKIATHOW TporpaMmbl, coctaBuT: 0,82/0,70 =
1,18 = 2 Mc (OKpyrjisieM 10 «BEPXHEro» IIeJIoro, MOTOMY UTO
OlLIEHKA MOTPeOHOro BpeMEeHU MeHee 2 MC).

Cosnagum npoekT B cpene CoDeSys mst mutargopmbr Fastwel
I/0 System u no6aBuM B KOHbuUTypaiuio KoHtpouiepa CPM703
OIMCaHUsI MOJYJIei C COOMIONEHMEM YKa3aHHOTO BhIILIE TIOPSIIKA:
OM751, DIM718, DIM716, DIM716, AIM726, AIM726,
AIM726, AIM726, AIM728, AIM728, AIM728, AIM728.

VYceranoBum 3HaueHue mnapamerpa CPM703 ModbusTCP
Coupler—SampleRate paBHbIM 2 MC.

B xondurypamun monynsgs DIM718 g mapamerpa Mode Bbi-
oepem 3HaueHne Use PWM, B pesynbraTe yero Iocje 3arpy3ku
KOH(UTYpaLlMK B KOHTPOJUIEp U mepe3anycka 3-il u 4-ii KaHaabl
MOJIYJIs1 OyayT nepeBeieHbl B pexkuM (popmuposBanus LLINUM-mo-
cle0BaTebHOCTEN C XapaKTepMCTUKAMU, OIpeaeasieMbIMU
JTUTESIbHOCTSIMM  TIOJTYBOJIH, KOTOpbIE 3afatoTcsl MPUKIATHOMN
nporpaMmoii Ha ero jornueckux Boixomax firstHalfDutyStateO:
secondHalfDutyState0 u firstHalfDutyState1: secondHalfDutyState1.

ITporpamma aJist OLIEHKM BPEMEHU PeaKIIMU CPeibl UCITOIHE-
HUSI HAa U3BMEHEHME CUTHaJla Ha BXOJHOM KaHajle MOIYJsl AuC-
KPETHOTO BBOJIA OYIET BBIMISIAETD TaK:

PROGRAM PLC_PRG
VAR
(* OnuTenbHocTb nonysonH WWM-nocnepoBaTenbHOCTH
Ha TpeTbeMm kaHane DIM718 B enuHuuax, KpaTHbx 50 MKC *)
pwmTime : WORD;
(* NpusHak oBHapyxeHus mepenaja Ha BXOome BTOpPOro Momyns DIM716 )
toggleSensed : BOOL := FALSE;
END_VAR
VAR_INPUT
(= MNepsblit GUT COAEPKMT NIOrMYECKOE COCTOSIHUE HA MepBOM
IOUCKpeTHOM Bxoje Momyns DIM716 )
din_byte AT#IB57 : BYTE;
END_VAR
VAR_OUTPUT
(* Ccbinka Ha 7-#, HauyuHas ¢ 1, BbixogHOW kaHan DIM718 )
dout1 AT%QX2.14 : BOOL := FALSE
(* Ccbinka Ha NOTMYECKMHt KaHan (OpMUpOBAHMA MEpBOi MOMYBOMHbI
Ha 3-M, HayuHas ¢ 1, BbixogHOM KaHane DIM718 =)
doutO_pwm_first AT %QW3 : WORD;
(* Ccbinka Ha nOru4Yeckuit kaHan GOpMUPOBAHMS BTOPOM MONYBOMHLI
Ha 3-M, HauuHas ¢ 1, BbixogHOM kaHane DIM718 )
doutO_pwm_second AT %QW4 : WORD;
END_VAR
(* MporpaMma Ha4yMHAETCH 3[ECb *)

(* 3a,uaaaemaﬂ OJUTENbHOCTb MOJIYBOJIHBI UCMbLITATENbHOr0 CUrHana:
T = 200X0,05 = 10 Mc *)
pwmTime := 200;
(* 3anucbiBaeM 3Ha4YeHUs ANUTENbHOCTM MEPBOI M BTOPOH MONYBOMH *)
doutO_pwm_first := pwmTime;
doutO_pwm_second := pwmTime;
(* OnpenensieM 0akT nepenaga W Tekyllee NOrU4ecKOe COCTOSHUE
Ha 1-M BXoge BTOporo Moayns DIM716 «)
toggleSensed := ((din_byte AND 1) <> 0);
(* BbiBOAMM Tekylwee NOrMYECKOE COCTOsHME B 7-W, HayuHas ¢ 1,
BbIXOAHOW KkaHan mopyns DIM718 )
dout1 := toggleSensed;
END_PROGRAM
CobepéM ornucaHHyI0 KOHDUTYpalLrio KoHTposuiepa. [Toakmo-
YUM BBIXOJ OJIOKA MMUTaHUS C BBIXOAHBIM HampsbkeHuem 24 B x
KJIeMMaM MUTaHUSI KOHTPOJLIepa, a TakKe K KOHTaKTaM C MapKu-
poBKoii «1» (+24 B) u «2» (O61mwmii) momynss OM751. lanee co-
eIMHUM KOHTaKT C MapKUPOBKOIi «2» Momysst DIM718 ¢ koHTak-

TOM «1» Broporo moayist DIM716 u miepBbIM KaHaJIOM OCLIMJLIO-
ckomna. BTopoii kaHan ocliMIIIOCKONa MOAKIIOYMM K KOHTaKTy C
MapKUpoBKoil «4» momyass DIM718. Bximtouum 610K MUTaHUST 1
3arpy3uM ITIpeaBapUTEIbHO CKOMIWIMPOBAHHYIO MPOTrpamMMmy B
KOHTpOJIIEp, TOCJIe Yero BhIMOJHMM KomaHay Online-Logout B
cpene pazpadbotku CoDeSys, 4ToObl B3aMMOAEHCTBIE MEXITY Cpe-
JIOi1 pa3pabOTKM 1 KOHTPOJUIEPOM HE BIIUSIIIO HAa U3MEpPEHHUE.

Ha uHaukaTope ocumiockora MOSIBUTCS OCLMJUIOrpaMMa,
aHaJIOTMYHas NpeAcTaBieHHOM Ha puc. 18. I[Ipu aToM 3ana3abl-
BaHUe (DPOHTOB CUTHaIA, (HOPMUPYEMOTO TTPOrpaMMOii B OTBET
Ha mepemnaabl UCIbITaTeIbHOTO CUTHAIa, OTHOCUTEIbHO (DPOH-
TOB UCIIBITATEJIbHOTO CUTHAJIa OyIeT MEePUOAMYECKI U3MEHSTh-
¢s1 OT 4 ¢ HeOOIBLIKM 110 5,5 MC.

[TpoaHanu3upyem moay4eHHbI pe3ynbrart. st aToro 3aduk-
CUpYeM OCLUJUTIOCKOIIOM LIUKJIOTPaMMBbl UCTIOJTHEHMS TTPUKIIal -
HOW MporpamMMbl U1 OOMeHa ¢ MOJYJISIMU T10 BHYTPEHHEU IIIMHE.
Crioco0 TMOAKIIOYEHMS LIYIOB OCUMIJIOCKOIAa K KOHTPOJUIEpY
wmoctpupyeT puc. 19. O61uMii MpoBoa OIHOTO M3 ILIYOB MO-
JKET OBITh MOAKIIOYEH KO BTOPOMY UJIU TPETbEMY CBEPXY KOH-
TaKTy MOJ MJIACTMAaCCOBOI KPBILIKOI Ha MepeaHeit maHe M KOH-
Tposiepa. CaMblii BEpXHUI KOHTAKT IO KPBILIKOI MO3BOJISIET
YBUACTb UMITYJIbChI, MiepeHUE (PPOHTHI KOTOPBIX COOTBETCTBY-
0T Hayajly BBOJA JaHHBIX B IIPOrpaMMmy, a 3aJHUe — OKOHYaHUE
BbIBOJa. BhicOKUIT ypoBeHb MeXay (DpOHTAMU yAEep>KMBaeTCs B
TeYeHHE BPEMEHM HCMOJHEeHUs MporpaMMbl. CoBMELIEHHbIE
LIMKJIOTPAMMBI C JTONTOJHUTEIBHBIMU TOSCHEHUSIMM TIPEIACTAB-
JieHbl Ha puc. 20.

Ha puc. 20 paccmoTpeHa Hauxyjllasi CUTyalus, Korna u3me-
HEHMe BXOIHOTO MCITBITATeIbHOTO CUTHAJIA MPOUCXOINUT B MO-
MEHT OKOHYAaHUSI TOJyYeHUsI MOIYJISIMHU TPYIIITOBOTO 3aIpoca.
Kaxk TopKO MOMYJIb MOXYyYWJI KOPPEKTHBIN ITaKeT TPYIITOBOTO
3arpoca, OH MeHsIeT MecTaMu Oydep, B KOTOPOM HaXOIsITCS pa-
Hee 3aUKCUpPOBaHHBIC BXOMHBIC NaHHBIC, ¢ KOMMYHUKAIIMOH-
HbIM Oy(hepoM u npucTymnaer K GOpMUPOBAHUIO CBOEH YacTH Lie-
MMOYeYHOro oTBeTa. Eciu meperam BXOMHOTO CHUTHala TIPO-
M30IIENT B MOMEHT OOCTY>KMBAHMSI MOIYJIEM OUEPETHOTO TPYIITO-
BOTO 3arpoca, To (aKTHIECKN TaHHBIN Tiepera TOMaJIeT B KOM-
MYHUKALUOHHBIN Oydep u Oyaer nepenaH macrepy FBUS Toib-
KO TIpY OOCITy>KUBAaHWH CJIEIYIOIIETO TPYIITIOBOTO 3aIipoca, 4To 1
0003HAYEHO Ha PUCYHKE. A 3TO O3HAYAET, YTO MPOrpamMma «yBH-
TIUT» TIepeTiaj] UCTIBITATEIBHOTO CUTHAIA BO BPeMsI BBITIOJTHEHUS
BTOPOTO IIMKJIa C MOMEHTA €r0 peaJlbHOTO TIpoucXoxaeHus. Jla-
Jiee, Tiepe/l HaJyaJloM CJIEAYIONIEeTo IIUKIIa TPOrpaMMBbl IIPOU30ii-
JIeT OYepeHO 0OMEeH ¢ MOMYJISIMU BBOJa-BBIBO/IA, M BHIXOMHOM
curHaj, chopMUpOBaHHBII TPOrPpaMMOli B OTBET Ha OOHapyXe-
HUe Tepernana WCIBITaTebHOTO CUTHAJIA, TOCTYITUT MOJIYJTIO
JIMCKPETHOTO BBHIBOJA, KOTOPBIN TOCIIE HEOOJBION 3aIepKKu
aKTyaJIM3MpyeT ero Ha COOTBETCTBYIOIIEM TUCKPETHOTO BBIXOIE.

Takum oOpazom, mapamerp «Bpemsi peakiiuy MpUKIaTHON
TPOTPaMMBI Ha U3MEHEHNE COCTOSTHUS Ha KaHaJle TUCKPETHOTO
BBOJIa», OTIPEICIEHHBIN B JOKYMEHTALIMM, 3HAUCHNE KOTOPOTO B
MpeAeIbBHOM ClTydae paBHO JABYM IepUOAaM WCIIOJTHEHUS MPO-
TPaMMBI, TIPEICTaBIIsSIET MAKCUMAJTBHBIN MHTEPBaI BPeMEHU, TI0
HWCTEYECHUH KOTOPOTO ITporpaMMa 00HapyKUT (hpOHT CUTHAJIA Ha
IUCKPETHOM Bxoze Monyssi. Eciu mon BpeMeHeM peakinu CHUC-
TeMbl TTOApa3yMeBaTh WHTEpPBaJ BPEMEHU, BBIACICHHBIN Ha
puc. 20 MyHKTUPHBIMU JTUHUSIMU, TO €TO TIPeaeIbHOE 3HAUCHE
COCTaBJISICT ABa MepUoaa UCIIOJTHEHUS TTPOTPaMMBI TITIOC BpeMsI,
KOTOpOE IMTOHAIOOUTCS TTOTPATUTh HAa OAWH OOMEH CO BCEMH MO-
IYASIMU, TIONKJTFOUEHHBIMU K BHYTPEHHEH IIMHE KOHTPOJLIEPa,
TUTIOC BpeMsT 3afepKKU BBITAYM, CIEIU(PUIHOE TSI KaKIOTO
MOIYJISI.
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Pe>xumbl pa6oTbl KOHTpoOsiEepa
L :-S]Esli i o=9819 pe. xo=-5348 pa v
| Be3onacHblii pexum
: Ipu mocTaBKe KOHTPOJUIEDP HE COMEPKUT
MIPUKJIAIHOM TIPOrPaMMBI U TIPH BKJIFOUYEHUU
[
| MUTaHMsSI 3aIYCKAETCsS B TaK HA3bIBAEMOM
| 0€30I1aCHOM PEXMUME, O YEM CBUIETENLCTBY-
|
o | \» €T TIOTIepeMEHHOE CBEYCHME WHIMKATOpa
|
|
|
|

RUN/ERR 3eneHbIM 1 KpacHBIM 11BeTaMu. B
- 0e30MacHOM peXXruMe CUCTEMHOE MPOrpaMM-
Hoe obecreyeHne KOHTpoJuiepa He oOpallia-
eTCsl K MOMYJISIM BBOJA-BbIBOAA U OXHMIACT
3arpy3Ku HOBOI MPUKIIAAHOI MPOrpaMMBbl.
B cnyyae korma HeM3BECTHBI MapaMeTphbl
oOMeHa KOHTpoJulepa MO BHEIIHEH ceTu U
et B TpeOyeTcsl 3arpy3uTh HOBYIO IIPOrpamMMy,
1»  KOHTDOJIIED MOXET ObITh MPUHYAUTEILHO
s riepeBeAEH B Oe30mMacHbIi pexxuM. st aTo-
ro cliefyeT BKIIOUMUTh Mepekodareb «1» u
Puc. 18. OueHka BpeMeHM peaKLuuu Ha nepenap CUrHana Ha AUCKpeTHOM Bxopje. Tpacca KpacHoro nepe3anycTUTb KOHTPOJUIED.

LBeTa — ucnbiTatenbHoe Bo3aeicTBue. Tpacca CMHero LBeTa — NOATBEPIKAEHNE BOCNPUATUA KoHTposiep MoxeT mepeiiTu B 6e3omac-

nporpammoil UCNbITaTeNbHOro BO3AENCTBUA. 3ana3ablBaHue cocTaBaser 5,35 mc HBIA PEXUM CaMOCTOSITEIbHO, €CJIU MPU 3a-
MYCKE WX TPU BBIMOJHEHUU MPUKIAAHOM

MporpaMMbl MPOU3O0IILIA OJHA U3 CJAEAYIOIINX OIIMOOK:

T o 1) pazmep OMHAPHOTO KoAa MPOrpaMMbl WU KOH(DUTYpallUU Mpy
i i 3 3arpy3Kke MpeBBICH MaKCUMaJIbHYIO BenndnHy (64000 Gait —
PR IUTSI IIporpaMMbl, 64512 6aiiT — Ui KOHGUTYpaLK);

2) B KOH(MUTypalu BHELIHEH CeTU KOHTPOJLJIEpa UMEIOTCS OIMU-
CaHMsI IT0 KpaiftHe il Mepe TByX KOMMYHUKAIIOHHBIX 0ObEKTOB
(Hanmpumep, peructpoB Modbus) ¢ omIMHAKOBBIMU UAEHTUGDU-
KaTopaMmu;

3) B pUKJIAAHOM IporpaMme Npor3BeaeHO AeneHue Ha (;

4)B KoOIle TIPUKJIATHOW MPOTPaMMBbl, 3arpy>KeHHOM B KOHTPOJI-
Jiep, MPOM30IiLIa OIIMOKa, TOBJEKIIAs 32 CO00I HeMacKupye-
MO€ MpephIBaHNEe MUKPOITPOLIECCOPA I MPEepPhIBAaHKE 1O He-
HM3BECTHOMY KOy KOMaH/IbI;

Puc. 19. NopkntoyeHne ocumMnNOCKona K KOHTPONIEpy ANA NOay4YeHus 5)ecau B KOHTPOJIEP HEKOTOPOT'O TUIA MO OLIMOKE 3arpyKeHa
LMKIOrpaMM UCMONHEHWUA NPUKNAZHON Nporpammbl U o6mMeHa IporpamMma Juist KOHTpoJulepa Apyroro THUIa.
C MOAYNAMU NO BHYTPEHHEN WUHE Ecnmu xoHTposiep 3amycTwicsi B 0€30MaCHOM PpeXHUME T10

OHJVI6KC, €ro KOMMYHMKAlIMOHHLIC IIapa-
meTpol (Hanpumep IP-anpec, aapec nuto3a
T MepeaHnit poHT UCNbITaTeNbHOMO cmfﬂana 1 Macka rnoncetu y KOHTpOHHepa CPM703)
/—“/ t ! IIPUMYT 3HAYCHUSA U3 nocaeaHen Yaa4yHoO 3a-

MepeaHuit POHT BBIXOAHOTO CUrHANA, CHOPMUPOBAHHOTO NPOrpaMMONt o
| Npy 06HAPYXeHMN NepeaHero (PPoHTa MCMbITATENLHONO CUrHana pr)KeHHOH KOH(bMFYPaHHW
TIpHXOA 04€DEAHOT FpYAN0BOTO I | | 3aueM MbI ciesiaayd 6e30TMacHbIi pexkum?
3anpoca MoaynAM BBOJA-BbIBOAA | | "
beszomnacHblit PEXKUM TTOABUIICA TTPEXKIAC BCEC-
I'o IIOTOMY, YTO IMporpaMma, pa3pa60TaHHaH
it 0 TOM
axo;nnro curHana mactepy cetn FBUS ITOJIB30BATCJIEM U 3arpy>kK€HHas B KOHTPOJI-
I o
Bocnpustie n;orpammoﬁ (pOHTa BXOAHOTO JIEP, MOXKET aBApUUHO 3aBEPLINTLCA HEMEN -
curHana u cbo;l)MleoaaHlae BbIXOJJHOTO CUrHana JIEHHO WJIY 110 UCTEYEHUH HEKOTOPOTO Bpe-
‘ BocnpusTie MOZyneM BbIXOZHOMO CUrHana,
"

GIOpMBOERHHGTO NPOrPaMMail ’ a e A MeHU. Bo3MOXHBIC TTPUYMHBI aBapUIHOTO

i [ 3aBEPILEHUS:

| .
[ : MicnonHeHve nporpammb 1. denenue Ha Hosb. KoMnunstop CoDeSys
R i o el o g -rllt-r "—trtirl— St ‘mepiiepied “mesilie  reHepUpYET UCMIONHAEMBIN KOJ TPOLECCOpa

DaKTU4ecKoe Nepekmtoyenne
I ' I |

BbIXOAHOTO KaHana Moayns
O6MeH faHHbIMU C MOAlY/ISIMUA BBOJja-BbiBOAA

'u:'EI'IE‘I'éu.n.. o=-57. 0% ws, w0511 us

DaKT4ecKoe BocnpuaTAe Mopynem | | [
(hpOHTA BXOAHOIO CUrHana
"

o)

11eJ1eBOii M1aThOopMBbl, MO3TOMY €CJTU B TIPO-
rpamMmMme IpOM30IIUIO JeJIeHHe Ha HOJb, OHA
OyzeT aBapMitHO 3aBeplleHa.

2. llonb3oBarenb [00ABUT B TPOEKT Ha
CoDeSys 6ubmmoreKky, GyHKIMU KOTOPOU

-2 0 2 4 6 0 i 12 14 1%
He TOJIEPKUBAIOTCS alalTUPOBAHHON Cpe-

Puc. 20. Liuknorpammbi ANs Nporpammbl OLEHKN BPeMeHU peakLuum Ha U3MeHeHMue CUrHana noit ucronHenust st Fastwel /0, u BbI30-
Ha BXOJAHOM KaHajie Moayns AUCKPETHOro BBOAA BET Kakylo-HUOyIb QYHKIIUIO Y ceOsl B MPO-
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rpamme. JInbo curHatypa Kakoi-HMOyab OMOJIMOTEUHOIM

(YHKIIMY OTJMYAETCs OT €€ TeKyIlIel peaiu3allii B Cpeie uc-

MOJHEHUS TUTIAMU WX KOJJMYECTBOM apryMEeHTOB 1/WJIU BO3-

BpalllaeéMOro 3HAYeHUsI.

3. O0paillleHUEe IO HYJIEBOMY yKaszaTello WIM IO yKasaTenio,
cChLTaloIIeMyCsl He Tyaa, Kyaa HYXXHO, U3 IIPOrpaMMBbl MOJIb-
30BaTeIs.

4. Komnuasitop cpenbl paspadorku CoDeSys creHepupyeT He-
TMPaBUJIbHBINA KOJI.

PaccMmoTpuM nepeuynciieHHbIe MPUYMHBI TTOIpOOHEe.

JleneHre Ha HOJb MOXET CIYUYMTbCSI Cpa3y IOC/e 3arpy3Ku
MpOorpaMMBbl UM Yepe3 HEKOTOPOe BpeMsl, U TIPU 9TOM He CyIe-
CTBYET HUKAKOIO KOPPEKTHOIo CIiocoba IMpOAOKUTH padboTy
KOHTpoJuiepa, MocKojbky komnuisgTop CoDeSys reHepupyer
HUCTIOJIHSIEMbII KO/ 1I€JIEBOTO Mpolieccopa.

O BbI30Be OUOJMOTEYHBIX (yHKLMM. Peanusauus a000it
(GYHKUMY BHELIHEeH OMOJIMOTEKM, MCIIOJb3YyeMOl B MPOEKTax
CoDeSys mrs mnardopmel Ha 6a3e 80186, momKHA TPUCYTCTBO-
BaTh B Kojie cpeabl ucnonHeHus. [lepen 3amyckom MpUKIaaHOMK
MporpaMMbl cpella MCIOJHEHMS] BBIMOJIHIET AMHAMMYECKOE
CBSI3bIBAaHWE BHEIIHUX (DYHKIIMIA, YbM MMEHA TepeuyMrcCiIeHbl B
crenuaibHON CeKIMM OMHapHoro caiina 3arpykeHHOU Mpo-
rpammbl. Eciu kakas-nu60 (yHKIMST OTCYTCTBYET, TO KOHTPOJI-
Jiepy OCTaETcs TOJIbKO Mepe3arpy3uThesi TMOO «3aBUCHYTh» B MO-
MEHT BbI30Ba OTCYTCTBYIOLIEH (DYHKIIMU.

Kpome Toro, cBsi3bIBaHUE BBIMOJHSETCS TOJBKO MO UMEHAM
¢yHKI1MIT 6€3 aHaJIM3a CIIMCKOB apryMEHTOB M BO3BpalllaeMoOro
3HaYeHUs (MHGOPMALMIO O CUTHATYpax KOMITUJISITOp B OMHAap-
HBII KOJI He TIOMEIIAeT), ITO3TOMY €CJIM BbI30B BHEIIHEH (yHK-
LMK, CreHepupoBaHHbI KommmissTopoM CoDeSys, omimuaercst
110 TUTIaM W/MJIY KOJMYECTBY apryMEHTOB M/WJIM TUITY BO3Bpa-
IIaeMOTO 3HAUYEHHUsI OT TeKYIIeH peaJn3allii B cpelie UCTIOJTHE-
HWSI, TIPOU30MIET TTopYa CTeKa U KpaX CUCTEMBI.

006 ykazatensix. CoDeSys umeeT pean3aiuio CrieliuaJbHOTro
tuna aaHHbiXx POINTER TO, o3Hauvawooniero «ykasateib Ha».
HecomMHeHHO, yKa3aTenu sIBISIIOTCS MOIIHBIM MHCTPYMEHTOM B
yMeJbIX pykax. Ho Takxke HECOMHEHHO, YTO TOIepKKa yKas3a-
TeJIeld OTPUIIATeIbHO BIMSET Ha 6€3011acHOCTb KoJia, MO0 3aIich
10 HETIPABWJILHOMY M HYJIEBOMY YKa3aTeJto C OOJIbIION BEPOSIT-
HOCTbBIO IIPUBOINT K KPaxy CUCTEMY.

CrpammBaeTcsi, 4TO JieaTh, eCIv MPOU30IIIa Kakasi-HUuoyIb
W3 TIepeYncIeHHBIX HelpusaTHocTeit? Eciaum mpocto mepesarpy-
3UTh KOHTPOJUIEP, TO Kpax MPOU3O0MIET OISATh U OyIeT MOBTO-
PATHCS 0 TeX TOp, TIoKa ToJb30BaTelb KAKUM-TO CTIIOCOO0M He
MPEKPaTUT MYyIeHUST KOHTPOJUIepa. A UTO ecii KOHTPOJIJIep Ha-
XOOUTCSL B TpyaHoAocTynmHOM MecTe? Kpome toro, no cienyro-
el Tepe3arpy3ku IporpaMMa MOXeT YCIeTh YTO-HUOYIb clie-
JIaTh, HAIIPUMEP, HECKOJILKO pa3 MepeKITIOUUTh TUCKPETHBIE BbI-
XOJIbI, UTO HE BCETJIa XKeJaTeIbHO.

B o61iem, Ge3omacHbIi peskuM TTOKa3ajics HaM pa3yMHBIM pe-
LIeHNEM, TTO3BOJISIIONIUM ITOJIb30BATENI0 YBUIETh, UYTO YTO-TO
WIeT He TaK, U UCTIPABUThH ITOJIOXKEHWE, 3aTPy3UB TIPaBUWIBHYIO
nporpaMMmy. Mbl YCTaHOBWIM COOCTBEHHBIE OOPAOOTUMKM IS
HEMaCKUPYeMOTO MPephIBaHMS, TTPEPHIBAHUS 110 HEU3BECTHOMY
KOy KOMaHbI U JIJIsT TIPEPBIBAaHUS 11O ACJICHUIO Ha HONb. [1pn
BO3HUKHOBEHUM JIFOOOTO M3 TEPEUYMCIICHHBIX TTPEPhIBAHUIN MBI
crapaeMcsl COXpaHUTh B DHEPTOHE3aBUCUMOM MaMSTH KOHTPOJI-
Jiepa IPUIMHY Kpaxa CUCTeMbI ¥ IIPUHYIUTENIBHO Tepe3arpyxa-
eM KOHTPOJUIEp anmapaTHbIM cOPOCOM TIPY TTOMOIIM CTOPOXKE-
Boro Taiimepa. KpoMe Toro, Bo BpeMsi pabOThI CUCTEMBI peTy-
JIIPHO TIPOBEPSIETCST LEJIOCTHOCTD MaMITH (TOUHEe, TaK Has3bl-
BaeMOM «Ky4r» CUCTEMBI UCITOTHEHMS A3bika CH, Ha KOTOPOM

HamcaHo cucteMHoe [10 KoHTpoJuIepa) ¢ LIeTbIo BBISICHUTD, HE
OBIJIO JTN JeCTPYKTUBHBIX OOpAIIeHUI 110 HEeTIPaBUIIbHOMY yKa-
3aTeNo U3 MOJIb30BaTeIbCKOU TTporpaMMel. [locie mepesarmmycka
KOHTpOJUIepa CrCTeMa CUUTHIBAET IPUUMHY TTOCIIEAHEH Tepesa-
TPY3KU U BBISICHSIET, YTO MPOU3OIILIA Tiepe3arpy3Ka o omuoKe,
U KOHTPOJUIEp HAYMHAET paboTaTh B 0€30M1aCHOM peXIMe.

Hopmanbhblii pexum

Ecnm B KOHTpoOJUTep ObLIa YCIIENTHO 3arpyXeHa MpUKIamHast
nporpaMma, KOHOUTypalusi KOTOPOil COOTBETCTBYET THITY KOH-
TpoJIIepa M He CONEPXKUT OMMCAaHWT KOMMYHMKAIIMOHHBIX 00b-
ekToB (peructpoB Modbus MM KOMMYHUKAIIMOHHBIX OOBEKTOB
CANopen) ¢ OmMHAKOBBIMHU anpecaMu (MAECHTU(UKATOPAMM),
KOHTpPOJUIEp MPY BKJIIOYEHUN TTUTAHUST WIM TIepe3anycke OyneT
3aITyCKaThCsl B HOPMAJIBHOM PEXKMME.

B HOpManbHOM peXuMme HCITONHSIOTCS OCHOBHBIC (DYHKIIMH
KOHTpOJUIEpa, BKIIIOUasl TEPUOANYECKOE MCITOJHEHUE TTPUKIIAL-
HOW MpOorpaMMbl, OOMEH JaHHBIMU C MOMIYJISIMA BBOJA-BbIBOJA,
00CITy>KBaHKE 3aITPOCOB, ITOCTYITAIOIINX 110 BHEIIIHEM CeTH, U T.1.

[Tpu sTom
l)unaukarop RUN/ERR cBeTtutcs 3e1€HBIM LIBETOM, €CJIM CPe-

na ucrionHeHust CoDeSys ycrnieBaeT BBITTOTHATh TPUKIATHYIO

MporpaMMy ¢ 3aJaHHBIM TEepUoAOM. B TpOTMBHOM ciydae

RUN/ERR cBeTtuTCst KpacHBIM 1IBETOM;
2)unnukatop APP cBeTuTCS 3¢1EHBIM LIBETOM;
3)unnukarop I/O cBeTUTCA 3eJEHBIM LIBETOM IPU YCIIEITHOM

oOMeHe ¢ MOIyJIsSIMU BBOJa-BbiBoMa. Eciiu TeKyiast KoHpUry-

pauMsi MofayJieli BBOJA-BbIBOJA, MOAKIIOUEHHBIX K KOHTPOJI-

JIepy, He COBIMagaeT ¢ KOHMUTypaluueit Momyseil BBoJa-BbIBO-

na, 3aJaHHOM ISl TIPUKJIAIHOM IporpaMMbl, JMOO B cliydyae

HaJIM4us OOJBIIOTO KOJMYECTBA OLIMOOK OOMEHa IO BHYT-

pEeHHel IMHe KOHTpoJuiepa nHaukarop 1/O cBetutcs Kpac-

HBIM LIBETOM.

Kak yka3biBasioch paHee, MporpaMma, pa3paboTaHHasl B cpelie
CoDeSys, TpaHCIUPYeTCs B UCTTOTHSIEMbIM KOA MUKPOIIPOLIeC-
copa 80186. Ilpu BoimosHeHun KoMmaHasl Online—Download B
cpene paspadbotku CoDeSys cHauana 3arpyxkaercsi OMHapHbIM
KO IpOrpaMMbl, KOTOPBII COXpaHsIeTCsl B OTAEAbHOM (haitie B
9HEPTrOHE3aBUCUMOM MaMsITU KOHTPOJUIEepa, MOCe Yero BhIMoI-
HsIeTCsI 3arpy3Ka KoHduUrypauuu B OMHapHOM (opMaTte ¢ coxpa-
HeHueM B otaeabHoM (aiiie. [TonpobHOCTH O B3auMOACHCTBUY
KOHTpOJIIEpa CO Cpeioil pa3pabOTKU MPUBEIEHDI JaJiee.

ITpu 3anmycke KOHTpoJiepa MPOUCXOIUT 3arpy3ka KOH(pUTY-
palMu M3 SHEProHEe3aBUCUMOI MaMsITU B ONIEPATUBHYIO U UHU-
LIMAJIU3alMsl CEPBUCOB alalTUPOBAHHON Cpelbl MCIOJHEHUS
CoDeSys.

Ecnu npennonaraercs pazpadarbiBaTh 0OJbIIME MPOrPaMMBbl
JUISl KOHTPOJUIEPOB ¢ OOJIBILIMM KOJMYECTBOM MOJYJel BBOAA-
BbIBOJIAa 1 KOMMYHUKALIMOHHBIX OOBEKTOB BHEIITHEU CETU, HEOO-
XOJMMO JI0 3arpy3Kd MpOrpaMMbl B KOHTPOJUIED OMpPENeIUTh,
MOMECTUTCS JU B KOHTpOJUIep KOHdUrypaius, co3maHHas
nojbs3oBarenem B cekiuu PLC Configuration. Kak onpenenutb
pa3Mep HeKOTOpoii KOH(pUrypauuu rporpammbl? B nokymeHTe
«Cucrema BBoaa-BbiBoaa Fastwel 1/0O. Moaynu BBoma-BbIBOMA.
PykoBOICTBO TTporpaMMHKCTa» TIPUBEACHBI pa3Mephbl 2JIEMEHTOB
KOH(MUTYpAalIMOHHOW MHGOPMAIIUK, KOTOPhIE MOTYT OBITH HO-
OaBJIeHbI B KOH(UTYpalnio KoHTposuiepa. Hanpumep, ecnu tpe-
oyercst umeThb 64 momyist DIM714 (394 6aiita Ha 1 MoayJib) B co-
craBe KoHTpoiiepa CPM702 (861 6aiiT), To pasmep KOH(DUTypa-
1y coctaBUT 64 x 394 + 861 = 26077 6aiit. Torna B 3TOi KOH-
durypaun moxeT 6bITh 10 463 Modbus-peructpos (83 Gaiita
Ha 1 peructp).
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Lo aliom Parsineters E

Chirrids

[ | |

Puc. 21. ilnanoroeas naHenb napameTpoB KOMMYHUKALUOHHOFO
cepBepa CBA3U C yAaNeHHbIM KOHTPONIepoOM

Hcnonb3oBaHue 00 IMOTEK

AnantupoBaHHasi cpefa ucrnonHeHus: CoDeSys mna Fastwel
1/O comepxut peanuzauuu (QYHKUMI CIACTYIOIMIMX BHEITHUX
CHCTEMHBIX OMOINOTEK:

1) Standard.lib;

2)SysLibFile.lib. CoaepxuT peanusaiuu GyHKIWM A1 pabOThI
¢ (haitmamu;

3)SysLibCom.lib. 3nech peannzoBaHbl Bce YyHKIIMU 1151 pabo-

ThI C MOCJIEIOBATEIbHBIM TTOPTOM, PACTIONIOXKEHHBIM IO/ T1J1a-

CTUKOBOM KPBILIKOM Ha MepeaHeii maHeJau KoHTposepa. s

MOJYYeHHUs 1OCTyNa K AaHHOMY MOPTY M3 MPUKIAIHOM Mpo-

rpaMMbl yepe3 pyHkuuu ondauoreku SysLibCom.lib HeoOxo-

IVMMO BKJIIOYUTH MepeKovaresb «4» Ha MepelHeil maHeIu

KOHTpoJLIepa.

Kpowme toro, nmpu yctaHoBke KoMmruiekTa agantauuu CoDeSys
s Fastwel 1/0O B xatanor \Support KOpHEBOro Kartajora ycra-
HOBKHU IMOMENIAIOTCSI OMOIMOTEKH, coaepxKaliye (pyHKIIMOHAIb-
Hble OJIOKU /151 MpeoOpa3oBaHMsl JaHHBIX OT MOAYJIEl aHaJIOro-
Boro BBoaa Fastwel 1/0.

Bce HeobOxonuMble 17151 TOBTOPHOIO MCMOJb30BAHUS OO~
HUTEJIbHbIe QYHKLUMU U OJIOKKM PEKOMEHIYeTCSl pealu30BbIBaTh
Ha Structured Text 1 opopMJIATH B BUI€ BHYTPEHHUX OMOINOTEK
(tun npoekta CoDeSys — Internal Library), mockoabKy peaiu-
sauus Structured Text B CoDeSys BnosHe npuemiiema ajisi pas-
PabOTKM TOBOJBHO CJIOXKHBIX TTPOTrPaAMM.

BaaumopeiictBue mexxay cpepoi paspaboTku
CoDeSys u cpepoii uCNoNHEHUs KOHTPoJiepd

AnantupoBaHHasi cpefa ucrnonHeHusi CoDeSys mna Fastwel
1/0 momnep:xuBaeT cieayrolre BUabl B3aUMOJIEHCTBUS CO Cpe-
J0it pa3paboTKU:
1)3arpy3Ky NpUKIaaHOM MporpaMMbl U KOH(MUTypallMu B KOH-

TpoJIIEep;
2)UYTeHue U 3aluch 3HAYEHUU MEepEeMEHHBIX MPOrpaMMbl, BbI-

TIOJIHSIOLLIEUCS B KOHTPOJLIEPE;

3) MOLIAroByI0 OTJIAAKY ITPOrpaMMbl B KOHTPOJLIEPE;
4)3arpy3Ky (aitjoB B KOHTPOJLUIED;
5) BBITPY3KY (haiijioB U3 KOHTpOJLIEpa.

JItoboe M3 mepeyrcaeHHbIX B3aMMOACMCTBUI BBIMTOJHSIETCS
00 yepe3 MHTepdeiic BHEIIHE ceTu KOHTpoJuiepa, JIM0o ve-
pe3 creunanbHbli MHTEP(hEC «ToYKa-TOUKa» IO IOCIeI0Ba-
TeJIbHOMY KaHauly cBsi3u uepe3 mopT COM1, coeauHuTe b KOTO-
pOro pacIriojioxkeH Moj IUIAaCTUKOBOM KPBIIIKOW Ha IepeaHeit
naHeJ KOHTpoJuiepa. TUMOBOM CLEeHapuii 3arpy3Ku Iporpam-
MbI B KOHTPOJUIEP BBIIJISIAUT CAEAYIOIIMM 00pa3oM:

1. [Tonp3oBarenb co3gaét npoekt B cpene CoDeSys mist miat-

dopmbr Fastwel I/O System, paspabaTbiBaeT Mporpammy u

KoMmuiupyeT KoMaHnoit Project-Rebuild all.

2.Boioupaercs komaHga MeHio  Online—Communication
Parameters... Ha skpaHe nosiBasiercsi nuajorosasi IaHesb
Communication Parameters, nokaszaHHasi Ha puc. 21.

3. Cospaércst jornyeckuii MHGOPMaLIMOHHBINM KaHaJ yaaJlEHHOTO
B3aMMOJICHCTBUSI C KOHTPOJIJIEPOM, IIJISI YEro HaXKUMaeTcsl
KHorka New U B MOSIBUBLLENCS TUATOTOBOI MaHEe I BBOIUTCS
M3l co3aBaeMoro KaHasa, a B criucke Device BbiOMpaeTcst TUIT
npaiiBepa rpotokosa (Hanpumep, ModbusTCP: Fastwel Modbus
TCP driver, kak noka3zaHo Ha puc. 18), u auasor Communication
Parameters: New Channel 3akpbiBaetcst Haxxatem kHonku OK.
B npesoBunHoM crnucke Channels nuanora Communication
Parameters 1osiBUTCSI 2JIEMEHT, COOTBETCTBYIOIINIA CO3MaHHO-
My KaHajy, a B TabJulle IapaMeTpoB KaHaja CIipaBa — Iapa-
METPBI CO3MAHHOTO KaHaJla, Kak IToKa3aHo Ha puc. 22.

4. BoirosiHsieTcst Ha-

cTpoiika  mapa- o s Paracters e Ohaeoed B

N [MlcxdanTOP_Tant 3
METpOB KaHama (=]
(puc. 23). B man-  Daes Cocal |
N | e -
HOM MpPUMEPE 110  [Wscbustiens Tathwel Wodm Son
. [T —
NBOMHOMY IIET4- % Fatteeed Histinn T
Fisshesd 29" v
Ky MBILIY Ha 3Ha- | Tesie 35 Tty deiven
Sonal RS20 5 Samal LT div
YEeHUM TapaMeTpa i-rl_ln_sm. by m-lm_m_sm_w-
Address  craHo-

BUTCS NIOCTYITHBIM  Puc. 22. Co3aaHue KaHana ¢ UCnosb3oBaHUeM
NIl penakTupo- ppansepa Fastwel Modbus TCP driver

BaHUsl 3HauYeHUE

[P-angpeca koHTposuiepa. [1o OKOHYaHUM HACTPOUKU JUATO-
roBas maHes b Communication Parameters 3akpbiBaeTcs Haxka-
teM kHomku OK. B Hacrosimmit moMmeHT cpena CoDeSys
MOATOTOBJIEHA K 3arpy3ke MPUKIJIAaJHON MPOrpaMMbl B KOH-
TPOJUIEP U BBLITIOJHEHUIO IPYTUX OINMEPALVIi ¢ KOHTPOJIEPOM

110 CETHU.

Puc. 23. Hactpoiika napameTpoB KaHana

5.B cpene paspabotku BeIOMpaeTcs KomaHma Online—Login.
[1pu ycriemrHOM COeIMHEHUM Ha SKpaH OyleT BhIBeICHA a1a-
JIOTOBas TaHe b, TOKa3aHHas Ha puc. 24.

6. ITociie HaxaTust KHOIKKM Yes Ha 9KpaH OyIeT BBIBEAECHO OKHO,
0TOOpaXarollee XOI 3arpy3Kd IPOrpaMMBbI, ITOKa3aHHOE Ha
puc. 25. CiaenyeT o0paTUTh BHUMaHUE Ha TOT (haKT, YTO B AaH-
HOM OKHE 0TOOpaXkaeTcsl XOJI 3arpy3KH TOJIBKO UCITOTHSIEMOTO
KoJza mporpaMmbl. Korma ucromHsieMblii Ko IporpaMMBbl 3a-
IpyXeH, HaYMHAeTCs 3arpy3ka KOH(GUTypalluy KOHTPOJUIepa,

T gregpam has chargrod vk e res frogan

"0y Mo | Cacel | Detsla|

Puc. 24. MNpepnoxeHue 3arpysutb nporpammy
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OIHAKO CYETUMK B OKHE HE M3MEHSIETCsI, OyaTO OBl 3arpyska

yXe 3aBepllicHa. YKazaHHasl CUTyallus OCOOEHHO 3aMeTHa B

OOJIBIINX MPOEKTaxX, Korna KoOH(MUrypalusi KOHTpoJuiepa co-

JIEPXKUT OOJIBIIIOE KOJUYECTBO MOIYJIeii BBOAA-BBIBOAA U/ WIIK

PETUCTPOB.

ITo 3aBepuieHMM 3arpy3ku IporpaMMbl M KOH(pUrypamuu
KOHTPOJUIEp aBTOMATUYECKU Tepe3arycKaeTcsl U MbITaeTCs 3a-
MYCTUTD 3arPyKEHHYIO ITPOTPaMMYy, €CJId He BKIIOUEH MepeKIIo-
yaTesib «1» (BBIKIIOUUTE €ro 3apaHee A0 3arpy3Ku MporpamMMal!).
Ecnu koHTposIep BO BpeMsi 3arpy3Ku MporpaMmMbl ObLIT B 0€30-
MacCHOM PEXUME IO OTCYTCTBUIO MPOTPaMMbl WJIA MO MEPEKITIO-
yareno «1», mocie nepesarycka KOHTpoJuIepa Mpou30iIeT pas-
pBIB cBsi3u Mexay cpenoit CoDeSys u KOHTPOJIJIEpOM, TTOCKOJIb-
Ky MapaMeTpbl UHTep(deiica BHEIIHENH ceTH y3ja B KOHduUrypa-
MM KOHTPOJIJIepa, CO3MAaHHOW B 3arpyXXeHHOUW MpUKIagHON
MporpaMMe, cKopee BCEero, OTJIMYaroTCsl OT MapaMeTpOB BHEI-
Heil ceTu U1s1 6€30MMacHOT0 pexXrMa (OHU TOJKHbBI OTIMYaThCs!).

Ecnu 3arpy3ka nporpaMMbl BbITOJHSIACh B HOPMAJIbHOM pe-
JKMMe KOHTpoJuIiepa, Mocje repesanycka KOHTpoJiepa Mo 3a-
BepieHuu 3arpy3ku cpega CoDeSys ¢ oueHb BBICOKOI BEpOSIT-
HOCTBIO COXPAHUT COEIMHEHNE ¢ KOHTPOJJIEPOM U HAYHET OTO-
OpaxkaThb 3HAYEHMSI MEPEMEHHbIX TEKYLIeH MPUKIATHON Mpo-
TPaMMBbl.

ITpu 3arpy3ke HOBOII TporpaMMbl B KOHTPOJIJIEP UCTIOJIHEHKE
TeKyllel MporpaMMbl 1 OOMEH JTaHHBIMU C MOAYJSIMU BBOJAA-
BbIBOJIA MpeKkpaliaTcs. [deqo B ToM, YTO ofHO3a1ayHas cpena
ucrnoaHeHusi CoDeSys 1151 KOHTpoJIepoB Ha 0a3e MpoLecco-
poB, coBMecTUMBIX ¢ 80186, 0OCIyKMBaeT CeTeBbIE 3aIIPOCHI,
MOCTYIAOIINE OT CPEeIbl pa3pabOTKHU, ITPU KakKAOM BBI30BE TTPH-
KJIaIHOM MPOrpaMMbI B TOM K€ MOTOKE MCITOJTHEHMSI, Ha KOH-
TEKCTe KOTOPOIrO BBI3bIBACTCS IMpUKJIAmHas mporpaMma. Ecim

MpU 3TOM OCYLIECT- . CoDeSys E

BJISIETCSI UHTEHCUB-
HbIl OOMEH IO
BHYTPEHHEH IIIMHE C
OOJIBIIUM KOJIUYE- %
CTBOM MonayJeun
BBOZA-BbIBOJA u  Puc. 25. OTobpaxeHue xoaa 3arpysKu
BBIMOJIHSIETCS 00JIb- nporpammbi
110K O0BbEM BbIUKC-
JICHUI B TIPUKJIAHOW MpOrpaMMe, TO HECKOJIbKO MaKeTOB OT
cpenibl pa3paboTKU MOTYT ObITb MOTEPSIHbI, B pe3yjbTaTe 4ero
cpenia pa3paboTKU MOXET PEIINTh, YTO TTOpa pa3pbiBaTh CBSI3b C
KOHTPOJUIEPOM.

PaccMoTpuM miporniecc 3arpy3ku MporpamMmbl B KOHTPOJLIED
0osiee OAPOOHO.

JIto6as onepanys B3aMMOIENCTBUS MEXY Cpeloi pa3paboTKu
u cpenoii ucnonHeHus CoDeSys B KOHTposLiepe MpeacTaBIseTcs
B BUe oOpalleHusl KJIueHTa (Cpeabl pa3paboTKu) K HEKOTOPOM
yIan€HHol mpolienype Ha cepBepe (KoHTposuiepe). Kaxbiit ce-
TEBOW 3aMpoC KJIUEHTA COAEPKUT KOl YHAJIEHHOU MpOLEnyphl,
COOCTBEHHO JTaHHbIE 3aMpoca U HoMep (hparMeHTa TPaHCIIOPTH -
pyeMbIX JaHHBIX 3ampoca. OTBET cepBepa BHIMJISAUT MpaKTU4e-
CKU Tak Xe. Mbl niepefaém 3arpochl KJIMEHTa U OTBETHI cepBepa
10 CETH, YITAKOBBIBAS X B MTAKEThI CTAHIAPTHBIX CEPBUCOB CeTe-
BOTO TIPOTOKOJIA, PeaTn3yeMoTo KOHTpoutepoM. Hampumep, ipu
B3aumoeiicteun uepe3 Modbus (1 Modbus TCP) ucronb3yetcst
CTaHIAPTHBIN CepBUC MHKATICYJIMPOBaHHOTO TpaHcropta (2Bh),
a mpu B3aumonelictBuu dyepe3 CANopen — uTeHHE/3aNnCh
MYJTBTUTUIEKCOPOB OOBEKTHOTO CJIOBapsi KOHTPOJUIEpa Yepes Hy-
JeBoii cepBepHbIii SDO (Trepenava 3ampocoB — uepe3 SF25h:0h,
puéM OTBETOB Ha 3ampockl — yepe3 5F26h:0h). IIpu B3aumo-
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NENCTBUM «TOYKA-TOUYKa» (P2P) HUKaKuX TOMOJTHUTEIbHBIX TTPO-

TOKOJIOB HE MCIOJIb3YeTCsI, TO3TOMY TIPM TaKOM CITOCO0e B3au-

MOJEMCTBUS TOCTUTAETCSI HAMBBICILIAS TIPOU3BOANUTEIBHOCTD 00-

MeHa. B KoHTpoJsuiepe B3auMOJCIHCTBUE CepBrCa BHEIIHEN CeTh

(110001 U3 TOAACPKUBAEMbIX) ¢ KOMMYHUKALIMOHHBIM JIpaiiBe-

poM cpenbl ucnonHeHus: CoDeSys ocyliecTBisieT crieliuaabHbli

cepBUC BbI3oBa yaaneHHbIX mpotenyp (RPC), koTopslii monyya-
eT yIpaB/IeHUe KaXIblii pa3, KOraa Mo CeTH MPUXOAMT MaKeT 3a-
npoca ot cpeabl pazpadbotku CoDeSys, 1100 Korma cpeia MCroJ-

HeHnust CoDeSys B KOHTposiepe OTBEYaeT Ha 3arpoc Cpebl pa3-

pabotku. [Tpu sTtom cepBruc RPC B KauecTBe MCTOUHMKA U Ha-

3HAYCHUs TaHHBIX, TIepeaaBaeMbIX MEXIY Cpeaoil pa3paboTKu 1

cpenoit ucnonHeHusi CoDeSys, Mcnojib3yeT KOMMYHUKALIMOH -

HbIl Oydep HeOONBbIIOro padmMepa, KOTOPbIi, B CBOIO O4epe/b,

MCITOIb3yeTCs] KOMMYHUKALIMOHHBIM JpaiiBepom CoDeSys nis

npuéMa 3arpocoB U Iepegayun OTBETOB Ha 3arpochl. TakuM obopa-

30M, B3aMMOJAEMCTBUME MOXHO MPEACTABUTH CIACAYIOLIUM He-

CKOJIBKO YMPOUIEHHBIM CLIEHAPUEM.

1. Cpena pa3padotku CoDeSys MHULIMUPYET OYepeaHYIO onepa-
LIMIO B3aMMOJICICTBHUSI ¢ KOHTPOJUIEPOM, MepeaaBast Ko ore-
paluu, KOTOPYIO OH Obl XOTeJT BBITIOJHUTh Ha cepBepe (B KOH-
TpoJiiepe), ¥ MapaMeTphl (IaHHbIE) oTiepalluy CBOEMY KOMMY-
HUKallMOHHOMY cepBucy Gateway Server, ycTaHOBJICHHOMY Ha
TOM Xe KOMIIbIOTEpE, UTO U cpeaa pa3paboTKHU.

2. Gateway Server repeaaét KoJ U mapaMeTphl oriepalnu B TEKy-
LM BbIOpAHHBIE KOMMYHUKALMOHHBIN KaHaJl, 00CIyX1UBa-
HME KOTOPOTrO OCYILECTBJISIET Halll ApaiiBep MpPOTOKOJA, BbI-
OpaHHbII MOJIb30BaTEIEM MPU CO3NaHUM KaHaa.

3. [IpaiiBep MPOTOKOJIa HAYMHAET TPaH3aKIMI0 KOMMYHUKAIIU-
OHHOTO TPOTOKOJIa (HarpuMep, 3aMKch MOTOKa 6aliTOB yepe3
SDO B CANopen wiMn 4yepe3 CepBUC MHKAINCYJIUPOBAHHOIO
TpaHcnopta Modbus), TOMEeCTUB B T0Jie JaHHbBIX TTEPBOTO UC-
XOJISIIEro IakeTa TPaH3aKIMU KOI THUIIa B3aUMOICHCTBUS
(3TOT KO 03HAYAET, UYTO B JAHHOM CETEBOM ITaKeTe TepeIaloT-
csl JaHHble, oTHocsmKecst K ooMmeHy Mexay IDE CoDeSys u
KOHTpOJUIEpOM), Koj orepaiuu (Hanpumep Login), yacTb
JMAHHBIX orepanuy (WIK Bce JaHHbIe, €CJIM OHU TTOMEIIAaloTCsT
B ITaKeT) ¥ HoMep hparMeHTa JTaHHBIX.

4. CepBuC TIPOTOKOJIA BHEIIHE! CETU B KOHTPOJIIEpE, 3aKOHYMB
BXOIISIIIYIO TPAH3aKIIMIO CETeBOTO MPOTOKOJIA, TI0 KOMYy THIIa
B3aumojieiictBusi Haxonut cepBuc RPC, obcnyxuBaronimit
B3aMMOJIEHICTBUST TAHHOTO TWIA, W TlepedaéT eMy IaHHbIe
TPaH3aKIIWY JIJIsT 00pabOTKM, UCKITIOUMB KOJI TUTIA B3aUMOIeii-
ctBust. Cepuc RPC, o0ciykuBarouii B3auMOIeHCTBIE MEX-
Iy cpenoit pazpadborku u ucnonHeHuss CoDeSys B KOHTpoJLIe-
pe, TTOTPOCTY KOITUPYET MPUIIEAIIe TaHHbIe B Oydhep Kommy-
HMKAIIMOHHOTO NipaiiBepa cpenbl ucnonHeHus CoDeSys.

5. Ilepen HavyajoM oYepeqHOTO IIMKJIAa KOHTpoJIepa cpeia Wc-
nojiHeHust CoDeSys BbI3bIBaeT (hyHKIIMIO YTEHUST OJIOKa JTaH-
HBIX CBOETO KOMMYHUKAIIMOHHOTO JipaiiBepa, KoTopasi oOHapy-
JKMBAeT, YTO MPUIIUTM JaHHBIE 3a1poca OT Cpellbl pa3paboTKu
WM UX 9acTh. Kak TONbKO MaHHBIE 3arpoca TIPUHSTHI TTOJTHO-
CTBIO (Ha 3TO MOXET MOTPeOOBaThCSI HECKOJIBKO CETEBBIX TPaH-
3aKIUI MPOTOKOJIA BHEIIIHE CeTH), TTO KOAY OTepalliy, TpH-
LIeIIIEMY C 3aIlIpOCOM, BBI3BIBACTCSI COOTBETCTBYIOLINIA 0Opa-
6oturK B cpene ucnoaHeHuss CoDeSys, KOTOpEIi IeaeT, 4To
€My TOJIOKEHO CIeJIaTh B 3aBUCUMOCTH OT KOJIa OTlepaliu, Io-
cJie Yero 3amuchiBacT B KOMMYHUKALIMOHHBINM Oydep TaHHBIC
OTBETa Ha 3apoc MYyTEM BbI30Ba COOTBETCTBYIOIICH (DYHKIINU
KOMMYHUKAIIMOHHOTO JipaiiBepa cpeabl ucronHeHus CoDeSys.
Tlepemaya oTBeTa Ha 3aIIPOC M3 KOHTPOJUIEPA B CETh OCYILIECTB-
JIIeTCS B TIOPSIIKE, 0OpaTHOM OIMMCAHHOMY BEHIIIIE.

CiiegyeT OTMETUTD, UTO JaHHBIE, TIEpeCchlIacMble MEXIIY Cpe-
TIOI pa3pabOTKK U KOHTPOJIEPOM B IIPOIIecCe B3aUMOICICTBYS,
MOTYT HE TIOMECTUTBLCSI B KOMMYHUKALIMOHHBINA Oydep cpeabl
ucnonHeHus: CoDeSys, 4To HEMPeMEHHO MTPOMCXOAUT MPH 3a-
rpy3Ke OOJIBIINX MPOrpaMM M KOH(PUTYpaIuii, a TaKKe Mpu 3a-
Tpy3Ke U BBITPY3Ke (aitnoB (KkomaHasl MeHio Online—Write file to
PLC u Online—Read file from PLC) u npu ytenuu/3anucu 60Jb-
IIOTO KOJIMYeCTBa MepeMeHHBbIX. [1oaToMy cpema MCTIOMHEHUS
CoDeSys 06s13aHa TTPEIOCTABISITH CBOEMY KOMMYHUKAIIMOHHO-
My JpaiiBepy HeKuii Oydep, B KOTOPBIi MOTJIM OBl TTOMECTUTHCS
Bce JTaHHBIe 3ampoca. [Iporpamma, 3arpyxkaemMasi B KOHTPOJUIED
W3 Cpeabl pa3pabOTKM, COCTOUT M3 COOCTBEHHO MCITOTHSIEMOTO
KO/Ia TIporpaMMbl, CHAOXXEHHOTO HEKOTOPOM CITy>KeOHON WH-
dopmarreii (pa3Mepsl Koaa U JaHHBIX, TAOIUIIBI ITepepacIipeie-
neHusa anpecoB POU M CHUMBOJBHBIX CCBIIOK Ha (YyHKIIUM
BHEITHMX OMOJMOTEK U T.I1.), 1 OMHAPHOTO JAepeBa KOHMuUrypa-
LI KOHTPOJIJIepa, CTeHEpUPOBAHHOTO Cpenoii pa3paboTKM Ha
ocHoBaHuM uHGopmanuu u3 cekumu PLC Configuration. B
MpeaesIbHOM cIydae cpefia UCTIOJTHEHUS OJKHA YMETh MPUHATh
64000 + 64512 = 128512 Gaiit, 4TO M J€JAaeT HAIlla amanTaius
cpenbl ucronHeHust CoDeSys. OnHaKo pu 3TOM Mbl HECKOJIb-
KO OrpaHUYUIN BOBMOKHOCTU CUCTEMBI.

1. Bo BpeMsi 3arpy3ku HOBOIl MpOrpaMMBbl MCTOJHEHUE MMEIO-
LICHCS MPOTPAMMBI M OIPOC MOAYJIEW BBOJA-BbIBOJA MPUOC-
TaHaBJIMBAIOTCS.

2. Kaxnaplii pa3 BBIMOJIHSIETCS 3arpy3ka Kak Koja IMporpaMMbl,
TaK U OMHAPHBIX TaHHBIX KOH(MUTYpaLlMX KOHTPOJLIEepA.

3.I1o okoHYaHMM 3arpy3Ku KOHTPOJUIED Iepe3anyckKaeTcsi u
MocJje YCTEIIHOTo 3aMmycka HOBOM MpOrpaMMbl B TTOJIABIISTIO-
1eM OOJIBITMHCTBE CJyYaeB YCIEITHO BO30OOHOBIISIET CBSI3b CO
cpenoit pa3paboOTKU.

Kak 6b110 yKa3aHo paHee, UHTEHCHUBHBIM OOMEH 110 BHYTPEH-
HEW WMHE ¢ OOJIbILIMM KOJIMYECTBOM MOAYJIE BBOAA-BbIBOAA U
00IbII0I 00BEM BBIYMCIICHWI B TIPUKJIAAHOM ITpOrpaMmMe MOTYT
MPUBECTH K TOTEepe MaKeTOB OT Cpe/ibl pa3pabOTKHU, B pe3y/ibra-
Te Yero npakTUYeCKM Heus0exkeH paspbiB cBs3u. [Ipu skcTpe-
MaJIbHOM TeCTUPOBAHUM CUCTeMbl HaM JIETKO YAaBaJoCh cO3/a-
BaTh TECTOBbIE MPOrpaMMbl, MPU UCIOJHEHUU KOTOPBIX OBLIO
HEBO3MOXKHO caeaTh gaxe Login Ha KOHTpoJIepe, UCTOJIHSIIO-
1LIEM MPUKJIAJHYIO TPOrpaMMy 1 OTpalliMBalolleM 00JIbIIoe KO-
JIMYECTBO MOJYJiell BBOA-BbIBO/A. A 3HAUMT, AJIs1 3arpy3KU HO-
BOI TTporpamMMbl MPUXOAMIIOCH BKJIIOYATh TMEpeKodaTesb «1»,
rnepe3anyckaTb KOHTPOJIEP, MEHSTh CETeBbIe TTapaMeTpbl KOM-
MYHMKALIMOHHOTO KaHajla B cpele pa3paboTKM U TOJIBKO TOTJa
nenatb Login 1 3arpykaTh HOBYIO ITPOTpaMMy.

[ToueMy MBI Bcerma 3acTaBisieM cpeiy pa3paboTKM BMecCTe ¢
OOHOBJIEHHOI MpPOrpaMMOii 3arpyxkaTh U BCIO KOH(UTypalulo,
Jlaxke ecliv MoJb30BaTe b HUYETro B HEll He MEeHSsLI, HECMOTpSI Ha
T0 yTOo CoDeSys Bpoje Obl 103BoJIsIeT 3TOro He aejath? [Totomy
YTO MBI KaTerOPUUYECKHM HE COTJIACHBI C TeM, YTO MIEHTUIHOCTh
KOoHpurypauuit (0co0eHHO OOJIBIIOro pa3zmepa) A0MYyCTUMO YC-
TaHaABJIMBATh ITyTEM CPaBHEHUST KOHTPOJIBHBIX CYMM, BBIUKMCIICH-
HBIX 10 BceM OaiiTaM KOH(dUTrypauuru, UMEIOLIencs y cpelbl pa3-
pabOTKM M TIPUCYTCTBYIOIIEH B KOHTpoJuiepe. MBI Ioiaraem,
YTO pa3anane (MM MICHTUYHOCTh) KOHMUTYpAIINii TOJKHO BbI-
SICHSITbCSI OoJiee HalE€XHBIM criocoboM. bojiee Toro, BeposiTHO,
CJIEIOBAJIO OBbI BBISICHATH M 3arPYKaTh TOJBKO OTIMYUST MEXKIY
TeKyIIEeH U 3arpykaeMoil KOH(GUTYpaALIUSIMU.

TpeTbe orpaHuYeHue, MO BCE BUIUMOCTH, SIBJISIETCSI HAMOO0-
Jiee CTIOPHBIM, OCOOEHHO €CJIM y4eCTh 3asiBJIeHNST OOJIBIIMHCTBA
npousBoauteneit ITJIK o ToM, 4To oHU MoAaepKMBAIOT OOHOB-
JIEHWE TIPOTPaMM B KOHTpOJUTepax 6€3 OCTAHOBKHM KOHTPOJIMPYe-
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MOro Tpolecca, a Takxke TOT (akT, 4TO cpeaa MCIOTHEHUS
CoDeSys obecrieurnBaeT BO3MOXKHOCTb MEPEKIIOUECHUST Ha BHOBb
3arpy>kKeHHyIo MporpaMMy Ha Xony (mpaBia, IUisl 3TOro TpedyeT-
¢l TUIIHUX 64 KOANT orepaTUBHOM MAMSITH).

MpbI cunTaeM, 4To 3arpy3ka HOBOM TIPOrpaMMBbI U MepeKITioue-
HME Ha He€ B Hayaje OYepeqHOTo LMKJIA CPeAbl UCTIOTHEHUS
KOHTpOJUIepa Mocjie OKOHYaHUS 3arpy3KU C COXpPAaHEHUEM 3Ha-
YeHUI MEepeMEeHHbIX 3aMEHSIEMOil MPOrpaMMbl B LIEJIOM TpeN-
CTaBJISIIOT CO00I1 HEOE30IMacHyI0 CUCTEMHYIO onepaiuio. Onu-
CcaHHasl MPOrpaMMHasi MOJIeJIb KOHTpoJLIepa Mpearnoiaraet, YTo
BBIXOJHbIE AaHHBIE, (JOpMUPYEMbIe TPOTPAMMOI B HEKOTOPOM
LMKJIe, 3aBUCSAT OT 3HAYEHUI e€ BXOJHBIX JaHHBIX B TEKYyLIEM
LMKJIE U TTEPEMEHHBIX COCTOSIHUSI, KOTOPbIE OBbUIM BBIYMCIIEHBI
NAaHHOU TIPOrpamMMoii B TEKYLLEM U, OBITh MOXET, MPEIbIIYILINX
LMKJIaX BbIMTOMHEHUSI. OUeHKa KOPPEKTHOCTU pealn3aluu aj-
TOPUTMa OOBIYHO OCHOBBIBAETCSI Ha JAHHOM IPEINOI0XKEHUH,
OJIHAaKO MPHU UCMOIb30BaHUU 3aMEHbI MPOTPAMMBbI Ha JIETY BbI-
XOJIHbIE TaHHbIE BHOBb 3arpy>K€HHOI MpPOrpaMMbl MOTYT 3aBU-
CeThb TAaKXe€ U OT TMEPEeMEHHbIX COCTOSIHUSI TpPeAbLAyLIed 3a-
MEHEHHOI MTPOrPaMMBbl, YTO CYLIECTBEHHO 3aTPYIHSIET OLIEHKY,
1bo Mo CyTM B aHaju3e OOJIKHBI MPUCYTCTBOBAThH ABE BEPCUU
nporpaMmMsbl. B psine ciydaeB coBeplilieHHO KOPPEKTHasl C aJIro-
PUTMHUYECKOI TOUKU 3pEHUsI Mporpamma, Oyay4yu 3arpykKeHHOM
B KOHTPOJUIEP, MOXET HayaTb pabOTaTh HEMPABUIBHO IO MPU-
YUHE BIMSIHUSI Ha HEE MEePEeMEHHBIX COCTOSIHMSI MPeAbIAyLIei
3aMEHEHHOU MPOrpamMMBbl.

Paccmotpum crenyrommii npumep.

Ilycth, K mprMepy, B KOHTPOJIJIEPE BBITIOIHSIETCS CIEAYIOIIAst
MporpaMMma:

TYPE STATE : (UNCERTAIN, START, RUN, MANUAL);
END_TYPE
PROGRAM SOME_DUMMY_REGULATOR
VAR_INPUT
T . INT;
END_VAR
VAR_OUTPUT
actuator1 : REAL;
actuator2 : REAL;
END_VAR
VAR CONSTANT
MANUAL_VALUE : REAL := 1.0;
START_VALUE : REAL := 4.0;
A : REAL := 0.2;
B : REAL := -4.0;
Tmin : INT := 40;
Tmax : INT := 120;

Tedgel : INT := 60;

Tedge2 : INT := 61;
END_VAR
VAR

progState : STATE := UNCERTAIN;
END_VAR

(* Monb3oBaTeNnbCkUit KOE *)
CASE progState OF
UNCERTAIN:
IF T <= Tmin AND T > Tmin-2 THEN progState := START;
END_IF

START:
actuator1 := START_VALUE;
actuator2 := START_VALUE;
progState := RUN;

RUN:
CASE T OF

Tmin..Tedge1:

actuator1 := A = INT_TO_REAL(T) + B;
Tedge2. . Tmax:
actuator2 := A = INT_TO_REAL(T) + B;
ELSE
progState := MANUAL;
END_CASE;
MANUAL:
IF T > Tmax OR T < Tmin THEN
actuator1 := MANUAL_VALUE;
actuator2 := MANUAL_VALUE;
ELSE
progState := START;
END_IF
END_CASE;
END_PROGRAM

Hexoe monobue aBToMara 31ech peaanu3oBaHO ISl TOTO, YTO-
Obl HAMEKHYTb Ha BO3MOXHO ropasao 0oJiee CIIOXKHBIC AeCTBUS
BHYTPU TOJIb30BaTEIbCKOTO KOAa, YeM T€, UTO I KPaTKOCTH
MoKa3aHbl B TaHHOM IpuMepe. byayun peanucramu, cuuraeM,
YTO CHCTeMa MCITOJIHEHMSI KOHTpOJUIepa HMYEro He 3HaeT O
CMBbIC/IE 3arpy>KEHHOI MPOrpaMMBbl, a ejaeT TOJbKO TO, YTO Ha-
MUCAHO B KOJIE, B 3aBUCMMOCTH OT 3HAYEHU 1 BXOIHBIX TIEPEMEH -
HBIX U TEKYIIUX 3HAYEHUI TIePEMEHHBIX COCTOSIHUSI.

B cooTBeTCTBUU C OMMCAHHBIM aJTOPUTMOM MEpPEKIIOUYeHUE
Ha BHOBb 3arpy>KeHHbIII OOHOBJIEHHBINA BapuaHT JAHHOM IIpO-
rpaMMbl OCYLIECTBIISIETCS] TTyTEM 3aMeHbI 0JI0Ka TOJIb30BaTEb-
CKOTO KOJa, KOTOPBIi HauyMHaeTcs Iocjie KOMMEHTapus
(* INonb3oBatenbckuit Koa *). Kpome Toro, He06X0aMMO 3aMe-
HUTb 3HaueHUs1 KOHCTaHT B ceKuu VAR CONSTANT. Ilornpo-
OyeM TEepeuyucIUTb BO3MOXHBIE M3MEHEHUS, KOTOPble MOTYT
OBITHb BHECEHBI B IIpOrpaMmy repej online-3arpy3koit.

1. UsMeHeHMe 3HAYeHUII KOHCTAaHT — TMIIMYHBIMA Ciydyail Ha-
CTPOMKM TMapaMeTpoOB peryasTopa. XOTsS MOXET 0Ka3aThCsl
npouie OOBSIBUTH 3TU TMapaMeTpbl SHEProHE3aBUCUMbBIMU U
MEHSITb UX 3HAUYEHUsI, HE MEHsISl M HE 3arpyxasi HOBYIO IMpO-
rpamMmy. Ho 1 Takoii crioco6 KOH(MUTYypUpOBaHUSI MOXET IPU-
BECTHU K IpobJIeMaM.

2. VYnajeHue CYLIECTBYIOIIUX MEPEeMEHHBIX U/WUIM KOHCTAaHT U
COOTBETCTBYIOIIAs] KOPPEKIIMS KO/Ia aJlrOpUTMa.

3. JloGaBaeHre IEPEMEHHbBIX U/WJIM KOHCTAaHT U COOTBETCTBYIO-
1ast KOppeKius Kojaa alropuTMa.

4. I3MeHeHue TUIIOB CYILECTBYIOIIMX MEPEMEHHbBIX U/UI1 KOH-
CTaHT Y COOTBETCTBYIOIIASl KOPPEKIIMS aJlTOPUTMA.

5. Koppekiiusg Koma anropuTMa, He 3aTparMBaroliiasi CocTaB v TH-
MBI TIepeMEHHBIX. BeposiTHO M3MeHeHre 3HaueHUI KOHCTaHT.

6. i3MeHeHMe Koma 1 cocTaBa MePEMEHHBIX HEKOTOPBIX (DYHK-
LIMOHATBHBIX 6JI0KOB (B cMbicie MOK 61131-3). dyHKIMO-
HaJIBHBIN OJIOK caM 10 ceOe SIBIIIeTCS TUIIOM, a, 3HAYMT, MO-
JKET MPEACTABIATLCS B TIPOrpaMMe MHOXECTBOM 3K3EMILISI-
poB (OOBEKTOB).

CMmoTpuM, 4TO OyIEeT B CAaMOM, Ha TEPBBIA B3IJISIA, ITPOCTOM
cllydae, Korja TpedyeTcss U3BMEHUTh 3HAaUYEeHUST IMapbl KOHCTAHT.

Jenaem B uameHeéHHoi nporpamme Tedgel := 50 u Tedge?2 =
51. To ecThb MO CMBICTTY, KOTJa HOBasl TIporpaMMa HaxoAauTCs B
cocrosstHu RUN, 5o tex mnop, noka T npeObIBaeT B auara3oHe
ot 40 no 50 BKJIIOUMTENILHO, Ha BIXOJE actuatorl mo/kHO hop-
MUPOBAThCd 3HAUCHME, TIPOMOPLIUOHaIbBHOE T, B mTMama3oHe OT
4,0 1o 6,0, a Ha BEIXOJE actuator2 JOJIKHO yICPKUBAThCS 3HAUC-
nue, paBHoe START VALUE, ecimu T pactér, u 6,2 — eciim T
yMeHblaercs. Hanee, korga T mepexoauT B aAuana3oH ot 51 1o
120 BKJIIOYUTEIBLHO, HAa BbIXO/e actuatorl yaepkuBaeTcsl 3Haue-
Hue 6,0, a Ha BbIXOJIe actuator2 M0KHO (hOPMUPOBATHCS 3HAYE-
Hue, npornopunoHaibHoe T, B muamnasone or 6,2 mo 20,0.
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IlycTb K MOMEHTY OKOHYAHUsI 3arpy3Ku 3HadeHue T Ha BXxoae
CcTapoil mporpamMMbl ObLIO paBHBIM 57, TO €CThb 3HauyeHUE
actuatorl 6but0 paBHBIM 7,4, a actuator2 — START VALUE
(4.0). ITocne mepekIOYEHUS HA HOBYIO IMPOrpaMMy OHa OCTaET-
ca B coctosiHuu RUN, ogHako actuatorl uMeer ctapoe 3Haye-
Hue (7,4) BMECTO TMOJOXEHHBIX 10 HOBOMY BapMaHTY aJrOpUT-
Ma 6.0 u Gosee He OymeT BBIUMCIIATLCS, a 3HAYeHHUe actuator2
u3MeHsieTcs: ckaukom ¢ 4,0 Ha 7,4. Kaszanoch Obl, OoJblIOE Ae-
JI0 — U3MEHUTh Napy KOHCTaHT. OQHAKO cpefa MCIOJHEHUS
KOHTpOJIJIEpa HEe B COCTOSIHMM MapUpOBaTh BO3ZHUKIIIYIO JIOTH-
yecKyto omnoky. [ToaroMy HY>KHO 10O 3arpy>aTh HOBYIO ITPO-
rpamMMmy, MOOOXIAB, KOTAa cTapasi OKaXeTCs B COCTOSHUM
MANUAL, nu6o xorga T mpeBbicut 60, 1160 B KOIE Mporpam-
MBI YYUTBIBATh, YTO OHA MOXET ObITh 3aMEHEHa BO BPEMsI BbI-
nojgHeHus. B mpuBeaéHHOM NpuMepe KOPpEeKIrs aaropuTMma,
YUYUTBIBAIOIIAst BO3MOXKHOCTh OOHOBJIEHUSI Ha JIETY, HEOUEBUIHA
(HeoOX0oAMMO yCTaHABIMBATh (DPUKCUPOBAHHOE 3HAYEHHWE Ha
BBIXOJIE, [UIsI KOTOPOI'O HE MPOM3BOAUTCSI BBIYUCICHUI B TEKY-
meM auarmasone T).

PaccMmoTpuM eliie onMH BapuaHT «HE3HAYMTEIbHBIX» N3MEHE-
HUI (PYHKIIMOHUpYIOLIEH MporpaMMbl. Peub moiigeT o ciydae,
KOTIa He 3aTparMBalOTCs IepeMEeHHbIe ¥ KOHCTAHTBI ITPOrpaM-
MBI, a TOJIbKO «HE3HAYMTEIbHO» U3MeHsieTcs1 ee Koa. IlycTth B
KOHTpoJUiepe (QYHKLMOHUPYET MporpamMma, MCXOAHBIA TEKCT
KOTOPO# NMPUBEAEH paHee, U TpeOYeTCsl TOMEHSTh MECTaMU JIO-
ruky GOpMUPOBAaHUS 3HAYEHUI BBIXOAHBIX TMEPEMEHHBIX
actuator] u actuator2. To ecTb (pparmeHT Koja:

RUN:
CASE T OF
Tmin..Tedge1:
actuator1 := A = INT_TO_REAL(T) + B;
Tedge2. . Tmax:
actuator2 := A = INT_TO_REAL(T) + B;
ELSE
progState := MANUAL;
END_CASE

MOAUMDUUMPYETCS CASAYIOIINM 00pa3oM:

RUN:
CASE T OF
Tmin..Tedge1:
actuator2 := A = INT_TO_REAL(T) + B;
Tedge2. . Tmax:
actuator1 := A » INT_TO_REAL(T) + B;
ELSE
progState := MANUAL;
END_CASE

C TOYKM 3peHMs CUCTEMbI UCITOJIHEHMSI KOHTPOJLIEPA U [TOJIb-
30BaTelisd, 3TO MU3EpHOE U3MEHEeHKe, He Tak au? Ho uTo Oyxer,
eC/IM MepeKIIoUYeHe Ha HOBYIO IIPOrpaMMy IIPOU30MAET B MO-
MeHT, Korga T paBHO, cKaxkeM, 66?

J1o OOHOBJIEHUST IEPEMEHHBIE COCTOSTHUSI UMEIOT CJICIYyIOIINe
3HAYEHMSI:

T = 66, progState = RUN, actuatorl = 8,0, actuator2 =9,2.

Iloce 3arpy3ku HOBOro BapMaHTa, MePeKII0YEeHMS Ha HErO 1
MePBOro LIUKIa
T = 66, progState = RUN, actuatorl = 9,2, actuator2 =9,2.

Ho 1o noruke 0oOGHOBIEHHOTO aJITOPUTMA 3/1€Ch IOJKHO OBbITh
T = 66, progState = RUN, actuatorl = 9,2, actuator2 = 8,0.

Takum 00pa3om, OonsITh MOJAyYaeM JJOTMYECKYIO OLLIMOKY IpU-
KJIAAHOM MporpaMMbl, KOTOpasl sIBJISIETCSI TOOOYHBIM 3(D(HEeKTOM
MEepeKIIUYeHUs] Ha 3arpy>KeHHYIO ITporpaMMy B Hauyaje HOBOTO
nukiaa. M3odexaTb 3TOMl OIIMOKM MOXHO JMOO MOXIABIINCh
0€e30IacHOro JJIsi U3MEHEHUI COCTOSIHUSI CTapOil MpOrpamMMbl,
JIMOO0 YYUTHIBAS B MPUKJIATHOM aIrOPUTME BO3MOXHOCTD €T0 3a-
MEHBI Ha JIETY.

Crenyioluii BApuaHT BO3MOXHBIX U3BMEHEHUI — J00aBIeHUe
nepeMeHHbIX U Koppekiius Koaa. JlodaBuM KoapuLmeHT Kop-
peKLuu 3HaueHuit actuator] u actuator2, BbIYMCIISIEMbIii B 3aBU -
CUMOCTH OT 3HaY€HMSI M 3HAKa MTPOU3BOJHON TeMnepaTtyphl. Ho-
Basl BEpCHUs MPOrpaMMbl, KOTOPYIO HYXXHO 3arpy3uTh Ha JIETY,
MOXKET BBITJISIIETD TaK:

PROGRAM SOME_DUMMY_REGULATOR
VAR_INPUT
T : INT;
END_VAR
VAR_OUTPUT
actuator1 : REAL;
actuator2 : REAL;
END_VAR
VAR CONSTANT
MANUAL_VALUE : REAL := 4.0
START_VALUE : REAL := 5.0
A : REAL :=0.2;
B : REAL := -4.0;
Tmin : INT := 40;
Tmax : INT := 120;

Tedgel : INT := 60;

Tedge2 : INT := 61;

T_UNKNOWN : INT := -32768
END_VAR
VAR

progState : STATE := UNCERTAIN;

deltaT : INT := T_UNKNOWN
Tprev : INT := T_UNKNOWN;
Kcorr : REAL := 1.0;
END_VAR
(* Nonb3oBaTeNbCKUit KO HAa4yMHAETCA 0Tclaa *)
CASE progState OF
UNCERTAIN:
IF T < Tmax AND T > Tmin AND deltaT <> T_UNKNOWN THEN
progState := START;

END_IF

START:
actuator1 := START_VALUE;
actuator2 := START_VALUE;
progState := RUN;

RUN:

IF deltaT > 0 THEN
Kcorr := 1.0 + INT_TO_REAL(deltaT)/ INT_TO_REAL(T);
ELSIF deltaT < 0 THEN
Kcorr := 1.0 - INT_TO_REAL(deltaT)/ INT_TO_REAL(T);
ELSE
Kcorr := 1.0;
END_IF
CASE T OF
Tmin..Tedge1
actuator1 := Kcorr = (A = T + B);
Tedge?2. . Tmax:
actuator2 := Kcorr = (A » T + B);
ELSE
progState := MANUAL;
END_CASE
MANUAL:
IF T > Tmax OR T < Tmin THEN
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actuator1 := MANUAL_VALUE;
actuator2 := MANUAL_VALUE;
ELSE
progState := START;
END_IF
END_CASE;

IF Tprev <> T_UNKNOWN THEN deltaT := T - Tprev;
END_IF

Tprev := T;

END_PROGRAM

OOpaillaeM BHMMaHME, YTO MPU M3MEHEHUHU COCTaBa Iepe-
MEHHBIX TTPOTPaMMBI MPU TEPEKIIOUEHUN Ha BHOBb 3arpyKeH-
HYIO TIpOrpaMMy HEBO3MOXKHO IMPOCTO JaTh HOBOI MpOrpaMme
HCTIOJIb30BaTh 3HAUCHUST TIEPEMEHHBIX CTApOTO BapuaHTa IMpO-
rpaMMbl, — HYXXHO cIeJaTh 4TO-TO ei€. byaem cuurtaTh, 4TO B
CHCTEeME MCIOJHEHUsI KOHTPOJIIepa UMEeTCsl HEKUIT MeXaHU3M
paspeleHust Takoii cutyauuu. [lycThb 3arpyska NnpuBeaIEHHOTO
HOBOTO BapuaHTa IMPOrpaMMbl YCHEIIHO 3aBepIlniach B MO-
MEHT, KOT/ia cTapasi mporpaMma Haxoausaach B coctosiHun RUN,
a 3HaueHue T Obu10 paBHBIM 81. Torma nmocie nepexkyioYeHus: Ha
HOBYIO ITpOrpaMMy TOcCJie TIEpBOro IMKJIa 3HAYeHUs e€ repe-
MEHHBIX COCTOSIHMSI U BBIXOAHBIX MEPEMEHHBIX OyIyT ClIEAyIO-
LHIAMU:
actuatorl = 8,0, Kcorr = 405,543, actuator2 = 4947,6246,

Tprev = 81, deltal = —32768.

TakuMm oOpa3oM, aJrOpUTMMYECKU KOPPEKTHas Iporpamma,
3arpy;keHHasl B KOHTPOJIJIED, 110 KpaliHeil Mepe ABa LIMKJIa OyaeT
¢opMUpoBaTh Ha BbIXOJAE actuator2 3HaYeHUe, paBHOE TeMIlepa-
Type TEIIOBOrO U3TYUYEHUS TIPU siIepHOM B3pbiBe. 7151 Toro uto-
ObI U30eKaTh MPOSIBJIEHUSI JAHHOM OIIMOKMU, HYXKHO, YTOObI pa3-
pabOTYMKOM B KOoJie Obljla yUTeHA BOZMOXHOCTb 3aMEHbI Ha JIETY.

TlocnenHuit BapraHT KacaeTcsl ciaydas, KOTaa MEeHseTCs THIT
KaKoi-HUOYIb MePEMEHHOUN 1 COOTBETCTBYIOLINM 00pa3oM KOp-
pekTtupyetcs Koa. [1ycTb, K mpumepy, NIpUHSTO pelieHre B repe-
MEHHOI1 state XpaHUTb HE TOJIbKO TEKYIIIEe COCTOSIHUE MPOrpam-
Mbl, HO ¥ 3HaY€HUE KOJa KOMaH/Ibl, MOCTYIAOIIEH 110 CETH:

TYPE COMPOUND_STATE :

STRUCT
command : BYTE;
state : STATE;
END_STRUCT
END_TYPE

PROGRAM SOME_DUMMY_REGULATOR
VAR

progState : COMPOUND_STATE;

END_VAR
(* Monb30BaTeNbCKUI KOL HA4yMHAETCH OTCIAA *)
CASE progState.state OF

END_CASE;
END_PROGRAM

OueBUIHO, B TAKOM CIIy4yae He CYLIeCTBYeT HU OHOTO MpUeM-
JIEMOTO crocoba BO30OHOBUTH pabOTy MpOrpaMMbl IMOCTE 3a-
Ipy3Ku 0e3 e€ MOJTHOro Mepe3arnycka.

[l ipuBeIEHHOTO TIPUMeEpPa XapaKTepPHO HAJIMUKE B 3aMeHsIe-
Mol iporpamme nHGOpPMaIUY O €€ COCTOSTHUU Ha TIPEAbIIYIINX
uMkiax ucnonaHeHus. Ecnv BeixonHble aHHbIE, (HhOpMUpYeMble

MPOrpaMMOIi, 3aBUCSIT OT BXOIHBIX JaHHBIX U MEPEMEHHBIX CO-
CTOSTHMSI TOJIBKO Ha TEKYIIEeM LIMKJIE, TO MEepeKIIoUeHe Ha HO-

BYIO BEPCHMIO IMPOTrpaMMbl MPY HE3HAYUTEIbHBIX WU3MEHEHMSIX
CKOpee BCero He nmpuBeleT K rnpoosemam. [1podiema, onHako, B
TOM, YTO CPe/ia UCIIOJHEHUsI KOHTPOJUIEpa He 3HAEeT, 3aBUCHUT JIU
MPaBUWIbHOCTh aJrOPUTMa, PEaTM3yeMOro 3arpyXeHHOM Ipo-
rpaMMOIi, OT COCTOSIHMSI Ha MPEIbIIYIIMX LIUKJIAX UCITOJHEHMUSI.
ITo unee, cpeaa UCTIOJIHEHUST MOTJIa ObI TTPEIOCTABIISITL TPUKJIIA -
HOIT mporpamMe (QYHKILIUIO, BbI30B KOTOPOI MH(MOpMUpPOBaa Obl
Cpely MCIOJIHEHUS O JAOMYCTHUMOCTU IEPEKIIOYeHUST Ha HOBYIO
nporpammy. Toraa monbp30BaTesIo He MPUIILUIOCH Obl XXK1aTh, KOTIa
3aMeHsieMasi IIporpaMMa OKaxKeTCs B JOITyCTMMOM JIJIsl 3aMEHbI
cocrositHuM. KpoMme TOro, BHOBb 3arpyskeHHasl IporpaMma, Io
Bcell BUAMMOCTH, TaKXKe MOrJia Obl MMETh BO3MOXKHOCTb YKa3aTh
cpelie MCITOJIHEHMsSI MOMEHT, KOra JOIMyCTUMO POU3BECTH IIe-
peKJIIoueHre, HapuMep, MpU BBITOJHEHUM HEKOTOPOIo YCJIO-
BMsI. A 10 TOCTVKEHMSI TAKOTO TIOAXO/SIIEr0 MOMEHTa OHA MOT-
J1a GBI BBITTOJHSTHCS MapalIeIbHO CO CTapoi MPOrpaMMOii, Kak
OBl 00y4JasiCh, ¥ IIPU 3TOM He MepenaBasi JaHHbIe HU OTHOMY U3
MOTpeOUTeIel TAaHHBIX 3TOM MTPOrPaMMBbI.
ITpumep:

PROGRAM SOME_DUMMY_REGULATOR
VAR

progState : COMPOUND_STATE;

END_VAR
(* NMonb3oBaTeNbCKWit KOA HauyMHAETCA oTclaa *)

CASE progState.state OF
UNCERTAIN:

START:

RUN:

MANUAL:

(* NepekniyeHue Ha 9Ty MpPoOrpaMMmy [JOMYCTUMO *)
SwitchToThisProgramAllowed(TRUE);

(* NepekniyeHne 3TON NPOrpaMMmbl Ha HOBYKW AOMNYCTUMO *)

SwitchFromThisProgramAllowed(TRUE);
END_CASE;

END_PROGRAM

B KayecTBe apryMeHTOB SwitchToThisProgram()/
SwitchFromThisProgram() MoryT mcmosb30BaThbcs TH00bIC BbI-
paxeHus ¢ pedyabratoM Tua BOOL.

KoHeuHo ke, onMcaHHbIM BO3MOXHBIN MEXaHM3M He MPOCT B
peanu3aluy U UMeeT OIpeneaEéHHbIC OTpaHUYCHUSI, OMHAKO HU-
Yero Mmogo0HOro HeT HU B ctaHgapre MOK 61131-3, Hu B cpeze
ucnosHeHust CoDeSys.

TaxkoBbI IPUYMHBI, IO KOTOPBIM Mbl OIPAaHUYMIM BO3MOXKHO-
CTU B3aUMOJICHCTBUS MEXIY Cpeaoii pa3pabOTKU U CPeloil uc-
nojaHeHus: CoDeSys B koHTposutiepax Fastwel /O B yactu 06-
HOBJIGHUSI TIPOTpaMM Ha JIETY, a TakXKe He MOoIAepKalu Iepe-
meHHble TUTIa VAR PERSISTENT.

Aemop 6aaeodapum H. [lemposa, mexuuueckoeo dupekmopa I[1K
«Ilponoe», 3a ecoma ueHHble 3aMeUanus U NPedaoIHceHus no cooep-
HCAHUIO OAHHOU 4acmu cmamovl, a MakKdyce 3a ONepamueHyo no-
MOWb 8 peuleHuU mexHu4ecKux npobaem, 603HUKABUIUX Y HAC 8 NPo-
yecce pabomul Hao npoekmom. @

Aetop — coTpyaHuk ¢pupmnei Fastwel
Tenedon: +7 (495) 234-0639
E-mail: info@fastwel.ru

Web: www.fastwel.ru
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