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A. PYKOBOACTBO NOJIb3OBATENA
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A.1 TepBble waru

OTOT pasgen onucbiBaeT MHCTannsiumio cuctembl paspabotku 1ISaGRAF. Kpowme
TOro, AaHbl KOpoTkMe npumepbl nporpamMm ISaGRAF. OHu paloT nonb3oBaTento
cXKaTblii 0630p ero OCHOBHbIX BO3MOXHOCTEN W MO3BOMSOT Cpa3dy WMCMONb3oBaTb
1ISaGRAF.

A.1.1 WHctannsauusa ISaGRAF

3T0T pasgen onucbiBaeT uHcTannsauuio cuctembl ISaGRAF  u  HacTponky
KOMMbloTepa AN pa3paboTkn NPUNOXEHUN.

MpozpammHbIie u annapamHbie mpeb6oeaHus

ISaGRAF moxeT 6biTb ycTaHoBreH Ha nobom KomMbloTepe, yOOBNETBOPSIOLLEM
MUHUManbHbIM  noTpebHocTam  Windows 3.1. OpHako >xenaTenbHO Hanuuue
crneayroLmx annapaTtHbIX PecypcoB:

e MNepcoHanbHbI kKoMmMbloTep Ha 6a3e mMukponpoueccopa 80486 nnu Boille
(pekomeHpyeTcs Pentium)

¢ 8 Mb onepaTvBHOI NamMaATh
(pekomeHayeTcs 16 merabanT)

e OguH 3.5” (1.44 MB) auckoeog

e He meHee 20 MB cBo60aHOIro MecTa Ha XECTKOM Ancke

o pacpuueckuit agantep VGA nnm SVGA 1 COBMECTUMBIA MOHUTOP

e Mbilwb (Heobxoauma ansi cpeacTs rpacduyeckort paspaboTku)

e MapannensHbii LPT1 nopT (Heobxoaum Ansi knroya 3aLuThl)

o nHcTannsuum 1ISaGRAF gomkHo 6bITb ycTaHoBneHo cuctema Windows:

e Windows 3.1 - pacwmpeHHas Bepcusi gns 386
e Windows 95
e Windows NT Version 3.51 unu 4.00

Ucnonb3oeaHue UHCManIAYUOHHOU NPo2pamMMbl

ISaGRAF yctaHaBnuaetcs nporpammon INSTALL. 3Tta nporpamma konupyet
nporpammHoe obecneveHve ISaGRAF ¢ pgucka ISaGRAF Ha XEcTkuh auck
nonb3oBatensi. Kpome Toro, INSTALL po6Gaensier rpynny ISaGRAF B okHO
Menepxepa [MporpamMM ¥ CO34aéT MHMUMANM3aUMOHHbIM  dann  «ISA.ini» B
noaavpektopun EXE.

INSTALL - nporpamma Windows, nO3TOMy OHa [OSbKHaA 3anyckaTbCs U3
MeHepxepa [Mporpamm Windows wunu komaHgon BeinonHuTe u3 meHwo [lyck
Windows 95. ins yctaHoBkM ISaGRAF Heo6xoaMMO BbINONHUTL CrieaytoLime Laru:

e BcTtaButh [luck 1 B COOTBETCTBYHOLLMIA ONCKOBO/,
¢ /13 meHemxepa nporpaMmm unmn meHio lMyck, 3anyctutb "SETUP.EXE" B KopHeBoW
nanke CD-ROM, unu "ANINSTALL.EXE" B cnyyae rubGKMx AMCKOB.
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e CnepoBaTb COOTBETCTBYIOLUMM WHCTPYKUMSIM ANSi 3aBEPLUEHNS YCTaHOBKM.
PekomeHayeTca yctaHaBnueatb Cuctemy Paspabotkn |ISaGRAF B HoBoM
OVPEKTOpUK, Ans Toro 4Tobbl n3bexaTb koHnukToB ¢ dannamm ISaGRAF cTapbix
BEPCUN.

INSTALL cnpocut, Kakve 13 cnegyoLumMx KOMNOHEHT HEOBXOAUMBI:

* BoinonHsiemble nporpammbl ISaGRAF

o OnepaTMBHO-AOCTYNHAasA MHopmaLms 1 NOMOLLb
e CTaHpaapTHble 6ubnuotekn ISaGRAF

o [Mpumepsbl nporpamm ISaGRAF

Mpu nepBon yctaHoBke ISaGRAF HacTosTenbHO pekoMeHOyeTCsi BKMYUTb BCe
KOMMOHeHTbI. lo3gHee, TeM He MeHee, He YCTaHOBMEHHbIE KOMMOHEHTbI MOryT
6bITb fo6aBneHbl Npu penHcTannsumm ISaGRAF.

Mo ymonuaHuio mms rnasHonm auvpektopunm ISaGRAF - ato «/ISAWIN». 370
nossonsieT nerko yctaHoBuTb ISaGRAF ans Windows Ha TOT e Auck, Ha KOTOpOM
Haxoauncst ISaGRAF pans MS-DOS. OG6patutecb k pasgeny «[upektopun
ISaGRAF» B cekumu «YnydweHHas TexHuka» ana 6onee nogpobHon nHdopmaumm
o auckoBoi apxutektype 1ISaGRAF. Ecnu ISaGRAF 6bin ycnelwHo yCTaHOBMEH, TO
cnepytowas rpynna 6ynet gobasneHa B OkHo MeHeakepa lNMporpamm:

= M= 3

File Edit Wiew Help
By =] Iy
£ = £
I

Book Diagnoziz Libraries Projects Report Read Me

|6 objectis) [212¢B v

Bot rnaBHble nukTorpammel ISaGRAF:

Projects: ............ YnpaBneHne npoeKkTom

Libraries: .. ...YnpaBneHue 6ubnuotekon
Book:.................. CnpaBoyHasi cuctema ISaGRAF
Diagnosis: ......... CucTtema amarHoCTuku Ans nonb3oBarens
Read Me............. MHdopmaums o Hoeow Bepcumn ISaGRAF
Report................ CTtaHaapTHbIN OTYET 06 oLmbKax

B cnyyae ecnu Bbl cTOnkHynmch ¢ Npo6nemMoit, Ucnonb3ynte ctaHaapTHY dopmy
OoT4éTa 00 owmnbkax. OTKpovTe €€, 3anonHUTe 3anpocbl U MNpPU NMOMOLLM KOMaHAb!
MeHto File/Save As coxpaHuTe C ykazaHueM uMeHu davna. 3ateMm nownute 3ToT
dann ICS Triplex ISaGRAF Inc no dpakcy unm no anekTpoHHoN noyre.

= O6Hoe1eHUe cucmeMHbIx ¢halisioe

Mocne 3aBeplueHns ycTaHOBKW, Heobxogumo obHoBuTb cain CONFIG.SYS po
nepesarpysku komnbtoTepa. Mmsa aupektopun ISaGRAF He o6si3aTtensHo BCTaBNsATh
B nepemeHHyto PATH.
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ISaGRAF He wcnomb3yeT HMKakMx CUCTEMHbIX nepemeHHbix DOS. OpHako,
creaytoLime CTPoku MoxHo AobaBuTb B charin CONFIG.SYS:

files=20
buffers=20

WHcTpymenTapuin ISaGRAF ncnonb3yeT nocnegoBaTenbHbI NOPT ANS coobLleHns
¢ uenesou cuctemon PLC. No ymonyaHuio nocnegoBaTenbHbln nopT Ans 1ISaGRAF
- COM-1. Ecnn mblwb Takke ucnonb3yeT nocrefoBaTenbHbI NOpT, BblibepuTe
COM-2 ans mblwn. Takum o6pa3om, yCTaHOBKM MO yMonyaHuio ByayT BepHbl aAns
ntobbIx HOBbIX Nporpamm ISaGRAF.

Mocne wunsmeHeHus davina CONFIG.SYS gnsa BCTynneHWs W3MeHeHWn B cuny
HeobxoaMMo nepesarpy3uTb KOMMbOTEP.

BaxHas nHdopmauus ans nonb3oBatenen Windows NT:
Mpu ncnonb3oBaHnm Cuctembl paspabotkn ISaGRAF gnsa Windows NT 3.51 unu
4.00 Heobx0oaMMO BCTaBUTL criefytoLime cTpoku B pasgen [WS001] cdavina ISA.ini B
anpektopumn \ISAWIN\EXE:

[WS001]

NT=1

Isa=C:\ISAWIN

IsaExe=C:\ISAWIN\EXE

IsaApl=C:\ISAWIN\APL1

IsaTmp=C:\ISAWIN\TMP
3710 coBepLLEeHHO HeobxoaMMO Ans CBA3U Nno cTaHaapTy RS.

A.1.2 JlnueHanpoBaHue

Bepcus 1SaGRAF, kotopyto Bbl Tonbko 4TO ycTaHOBMNM, no3BonsieT Bam
dopmmpoBaTh ynpaensiowpme npunoxeHus. Bel MmoxeTe ncnone3osatb ISaGRAF B
TeyeHne 30 [OHeN wWCNbITaTEMbHOrO CPOKa, MOcMe KOToporo Tpebyetcs
obasatenbHoe nuueH3npoBaHve. be3 3anuueHsupoBaHus Bbl He MoxeTe
akcrnopTupoBatb nporpammbl [EC B 6MBNMOTEKM, 3KCMOPTUPOBATb NEPEMEHHbIE,
3arpyxaTb ncxogHbln TekcT npoekta Workbench Ha LeneByto cuctemy (LIC) mnn
nogkaumBatb UcxogHbli TekcT u3 LIC. YToBbl MMeTb MNONMHOYHKLMOHAMNBHYO
BEepCuio n3genus, Bbl 4OMKHBI 3anMLUeH3npoBaTh ero.

Bbl moxeTe nuueHsupoBaTb ISaGRAF, uvcnomb3ys kak annapaTtHbiil, Tak u
nporpamMMHbI Krtod. Mpy MCMonb3oBaHMM anmnapaTHOro Kr4va ero ak3emmnnsp,
KoTopbin Bbl ycTaHaBnuBaeTe B napannenbHbin unu USB  nopt Bawero
KOMMbloTEPa, NOCTABMAETCS C NPeABapUTENbHO 3anporpamMMUpoBaHHbIM HabopoMm
cBoncts. [lpy MCrnonb3oBaHMM MNPOrpamMMHOrO  Knoda Bbl [OMKHBI  MONy4UTh
aBTOPM30BaHHYI0 NuMUeH3uo. Bbl nuueHsupyeTe usgenve B cpeae MeHemdxepa
TIMLEeH3NPOoBaHUS.

AnnapatHblii Kntod MOXeT ObITb MOAKMIOYEH K MoGoMy napanfiensHoMy nopTy
koMrbloTepa. Ecnm komnbioTep MMeeT HECKOIbKO NaparnseribHbIX NOPToB, TO KoY
W NpUHTEP NPEeAnoYTUTENIbHO MOoAKMoYaTh K pasHbIM mopTam. [1ns HeKoTopbIX
annapaTHbIX KOHUrypauuii Npu NOAKIIOHYEHUMN KIoYa U NPUHTEPA K OAHOMY MOPTY,
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KMoy He OyAeT omnosHaH, noka MpuHTep BbIKMoyeH. B aTom cnyyae, otcoeanHute
NpUHTEp Unu BKIoYMTE ero, nocne Yyero nepesanycrtute ISaGRAF Workbench.

MpumeyaHue: npu pabote C annapaTHbIM KIOYOM of OnepaLMoHHON
cuctemon Windows NT, Bbl AomxHbl MHCTannmMpoBaTth “Sentinel” gpansep
Onst  obHapyxkeHus krova. [na  ycTaHOBKM [JdpairiBepa 3anyctute
nporpammy Setup.exe, KoTopasi HaxoAWTCS B KOPHEBOM KaTanore Ha
nuueHsmoHHom aucke 1ISaGRAF CD-ROM, n BbinonHuTe nosiBnstoLmecst
Ha aucnnee MHCTPYKLUK.

ISaGRAF moxeT umeTb ABa Habopa CBOWCTB:

. Limited number of 1/0s, ¢ KOHTponem konmyecTBa TOYeK BBOAA-BbiBOAA B
npegenax ot 1 go 4095;
. Large, ¢ HeorpaHU4eHHbLIM KONMYECTBOM TOYEK BBOAA/BbIBOAA.

O6a aTux Habopa BKMOYAT BO3MOXHOCTb WCMONb30BaHWS [ABYX $I3bIKOB
nporpammupoBanusa: ST (Structured Text) m IL (Instruction List). OpgHako ans
paspeLleHnsi UCMOoNb30BaHUs OpYrX BXOOSILUMX B COCTaB  cpefbl paspaboTku
Workbench s3bikoB, Mx HE06X0AMMO onpeaenuTb:

SFC (Sequential Function Chart);
FC (Flow Chart);

FBD (Function Block Diagram);
LD (Ladder Diagram).

HecMoTpsa Ha To, YTO NULEH3UN OEeACTBUTENbHbLI TONBLKO AN OQHOMO KOMMboTEpa,
Bbl MOXeTe NepeHoCUTb UX C KOMIMboTEPA Ha KOMIMbIOTEP.

Onsa AocTyna K MeHep.)Kepy nnyeH3npoBaHuaA

» W3 wmeHio Windows Tlyck Bblbepute [lMporpammbl/ISaGRAF 3.5/
JlnueHsnpoBaHue.

A.1.2.1 [Jo6GaBneHue nNUUeH3nUn

Bbl MoxeTe nonyyaTtb aBTopu3oBaHHble nuueHsun ans ISaGRAF.
Mopsinok nony4yeHusi aBTOpU3oBaHHbIX nuueH3un ansa ISaGRAF

Bam HeobxoauM Tonbko OAMH HaAGop KOAOB MOMb30BaTeNsl U PerMcTpaumoHHbIX
Krntoyern npu nuueHsnposaHum ISaGRAF.

1. B 3aknagke “[oGaBneHve nvueH3vMin” n3 cnucka [OCTYMHbIX KOMMOHEHT
BblbepuTe ISaGRAF.

2. LllenkHuTe no cTpenke —> Ans NepemMeLleHnss Ballero BbliGopa B CMUCOK
BbiGpaHHbIX KOMNOHEHTOB.
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[anee Bam cneayet BbiGpaTh Habop cBoricTB: Limited number of 1/Os nrm Large.
Ona orpaHuyeHHoro Habopa Bbl fomkHbl ykasaTb onpegeneHHoe uucrnio TBB B
npegenax ot 1 go 4095.

B cootBeTcTBylOWMX nonAx nosBATCA 3HaveHuss Kopga  YcrtaHoBku, Kopa
Monb3oBaTtens 1 u Koaga MNMonb3oBartens 2.

3. [lNownuTte NO aNeKTPOHHOM NoYTEe MHCDOPMAaLMIO NMULEH3NPOBAHUS:
a) UWenkHuTe no kHonke Mocnatb....

MosiBNsieTCs NpeABapUTENbHO HACTPOEHHasi CTpaHULa 3MEKTPOHHON MoYThl,
copepxallas KoA YCTaHOBKM W KoAbl MONb3oBaTens, B KOTOPYK Bbl AOMKHbI
BKMIOUMTb  Bally KOHTaKTHYl WHGOpMauuio U HoMep 3akasa. [ns
[OMOMHUTENbBHBIX 3aKynok Bbl  JOMKHbI NpeAcTaBUTb HOMEP  KPeaUTHOM
KapTOYKU.

b) Bknouute Bclo Tpebyemyto MHopmaLmio 1 ocyLLecTBUTe Nockiky email.

MepBoHauanbHble Kop YcrtaHoBku, Kogbl [Monb3oBatens Tawke kak um Kntod
Peructpauum 1 n Kntou Peructpauum 2 6yayT Bo3BpalleHsl Bam no sanekTpoHHoM
noyre.

4. B xope npvema oTBETHOW nocbinku ybegutechb, 4to Koabl YcTaHOBKM K
Monb3oBaTtens Te xe, YTO M B OkHe MeHemkepa NUUEH3NPOBAHUS, 3aTeMm
ckonupynte  3HadveHuss Knwouven Peructpauum wn BCTaBbTe WX B
COOTBETCTBYIOLLME MONS.

5. LenkHute no kHonke MpogonmxuTtb.

Ecnu nuueHsvpoBaHve npowrno ycnewHo, ISaGRAF nosensetcs B cnucke
«BbibpaHHble KOMMOHEHTbI», 0TobpaXasicb B CEPOM LIBETE.

6. Korga nuueH3npoBaHue 3aKOHYMTCSH, ocTaHoBUTE U nepesanyctute ISaGRAF.

A.1.2.2 [MepeHoC NULEH3UN

Bbl moxeTe nepeHOoCUTb NUUEeH3NUn C O4HOro KoMnNbTEPa Ha ,D,pyron.
nOpﬂ,D,OK nepeHoca NMULEH3NN Ha HOBbI KOMMbIOTEP

MepeHoC NMLUEH3UIi C 0QHOTO KOMMblOTepa Ha Apyroi TpebyeT co3aaHus aucka Ans
nepeHoca, 3aTem yaaneHus NUUEHsUi ¢ 3anvuUeH3MpOBaHHOIO B HAaCcTosILLEee BPEMsI
KOMMbIOTEPa M KOMMPOBAHWUS WX Ha 3TOT TpaHcEepHbIM OWUCK Npexae, Yem OHu
MOryT GblTb YCTAHOBMIEHbl Ha HOBOM KomnbioTepe. [MBKWA AMCK AOomkeH 6biTb
oThopMaTUPOBaH U MyCT.

1. Ha HOBOM (NpMHMMAaIOLLIEM) KOMMbIOTEPE NOArOTOBbTE TPAHCHEPHbIN OUCK:
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a) YcraHoBute ISaGRAF.
b) BcTaBbTe rMbKMn AUCK B AUCKOBOZ KOMMbOTEPA.

c) W3 wmeno Windows [lyck Bbibepute [Mporpammbl/ISaGRAF 3.5/
JluueHanpoBaHue.

d) B 3aknagke “lNepeHoc nuueH3uii” BbibepuTe AMCKOBOA C TMOKUM OUCKOM,
3aTeM LuenkHUTe No kHonke Co3aaTb AUCK NepeHoca.

CospaeTcsi TpaHcepPHbIN ANCK.

e) W3enekute TpaHcdpepHbI AMCK M3 OWCKOBOAA  MPUHMMALOLLErO
KoMnbtoTepa.

2. lepeHecuTe JMUUEH3UM C NWLEH3MPOBAHHOIO B HacTosillee BpeMms
(nepepatoLLero) komnbloTepa Ha ANCK NepeHoca:

a) BcrtaBbTe TpaHCHEpPHbIM OUCK B ANCKOBO, NepeaatoLlero KomnboTepa.

b) W3 wmeHw Windows [lyck Bbibepute [Mporpammbl/ISaGRAF 3.5/
JlnueHanpoBsaHue.

c) B 3aknagke “lNepeHoc nvueH3uin” BbibepuTe AMCKOBOA C TpPaHcepHbIM
AMCKOM, 3aTeM LuenkHuTe no kHornke MepeHecTn NnUUEH3NKN Ha AUCK.

JInueHsus yoanaeTca U3 KoMnbrTepa 1 KonupyeTca Ha TpchdJeprM HOUCK.

d) W3enekuTte TpaHcMeEpPHbIA ANCK U3 ONCKOBOAA KOMMNbIOTEPA.
3. YcraHoBWTE NULEH3MI0 Ha HOBbIN KOMMbIOTEP:
a) BcrasbTe B anckoBoa TpaHCdEpHbIN ANCK, COAePXKaLLMA MTULIEH3NIO.

b) W3 meHwo Windows [lyck BbiGepute Mporpammbl/ISaGRAF 3.5/
JlnueHsunpoBsaHue.

c) B 3aknagke “lMepeHoc nuueH3uin” BbibepuTe aMckoBog € TpaHcepHbIM
[OVCKOM, 3aTeM LLESIKHUTE Mo KHoMke 3aBepLunTL NepeHoc.

JIMueH3nsa nepeHocuTCs Ha HoBbIV kKomnbtoTep 1 ISaGRAF 3.5 aktuBusmpyetcs.

A.1.2.3 YpaneHue nuueH3umn

Bbl MmoxeTe yAannuTb aBTOPMU30BaHHbIE NMULEH3UN U3 KOMMbIOTEPA.
nOpH,D,OK yAaneHua aBTopmn30oBaHHbIX NULEH3nN

1. W3 wmeHw Windows T[lyck Bbibepute [llporpammbl/ISaGRAF 3.5/
JlnueHsunpoBaHue.
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2. B 3aknagke “YpaneHue nuueHsuin” n3 cnucka JimueHanpoBaHHble KOMMOHEHTbI
BblGeprTE KOMMNOHEHTbI, AN1s1 KOTOPLIX Bbl XOTUTE yAanuTb NULEH3UN.

3. LlenkHute no cTpenke —> AN MNepemMelleHnsi KOMMOHEHTOB B CMMUCOK
Bbi6paHHble KOMMOHEHTBI.

B cootBeTcTBylOWMX nonax nosBATCA 3HadveHus Kopga YctaHoBku, Kopa
Monb3oBaTens 1 n Koga MNonb3oBartens 2.

4. TMowwnute No 3MeKTPOHHON NoYTe MHPOPMALIMIO NULEH3MPOBAHWS:
a) LenkHute no kHonke MocnaTb....

MNosiBnsieTcs npeaBaputTesibHO HaCTpoeHHasaA CTpaHuua SﬂeKTpOHHOVI
noYTbl, cogepxalwana Ko yCTaHOBKM U KOAbl nonb3oBaTesisd, B KOTOPYH
Bbl fOMXHbI BKNOYUTH Bally KOHTaKTHYHO VIHC')OpMaLIMI-O U HOMep 3aKkasa.

b) Bknouute Bco Tpebyemyto MHpopMaLIMio U OCYLLECTBUTE NOCINKY email.

Kog YctaHoBku Takke kak u Kntou Peructpaumm 1 n Knou Pervctpaumu 2 6yayT
BO3BpaLLleHbl Bam no aneKkTpoHHOM noyTe.

5. Mocne npuema OTBETHOW NOCLINKM BBeAWUTe KOoA4 nonb3oBaTtens U oba
Knw4a perncrtpauuum B UX COOTBETCTBYHLUUE nMonsd, 3ateM HaXMuTte
KHOMKY npOﬂ,OJ'I)KVITb.

Koa noaresepxaeHus nosiensietca B none Kog MNMoareepxaeHus.

6. OTBeTbTe Ha 3NEKTPOHHYK nouty, Bkniovas Koa MNoarsepxaeHus, Bawe
1MMs, agpec u Homep TenedoHa.

A.1.3 WUcnonb3oBaHue onepaTMBHOM MHoOpMaLUmn

OnepaTtuBHasi MHopMaLMsi Mo CNEAYLMM pa3faenam ycTaHaBIMBaeTCsl BMECTE C
ISaGRAF:

¢ OnuncaHue fAsbika ISaGRAF

e MNonHoe PykoBopacTeo MNonb3osaTtens (ans moboro cpeacTtea ISaGRAF)

¢ TexHMYeckune 3ameyaHus Ans anemeHToB GubnuoTeku

M3 noboro okHa ISaGRAF BbiGepute meHio «Momowby» 4ns BbIBOAA ONepaTUBHOW
MHOpMaumm 06 OCHOBHBIX BO3MOXHOCTSX (TakMx Kak $3blkM) W cpeAacTBa
1ISaGRAF, u3 kotoporo Bbi3BaHa cnpaska.

A.1.4 Tpumep npunoxeHus

OT0T pasgen ob6bsACHSET, LWar 3a Larom, Bce OCHOBHbIE onepauum, Heobxoammble
ANsi  co3aaHusi, pas3paboTkM U TeCTUpPOBaHWSI KOPOTKUX, HO 3aBEPLUEHHBIX
MHOTOS13bIKOBbIX MPUIOXEHN.

Hwxe npvBegeHo MonHoe onucaHve Takon nporpammbl. B Hel mucnonb3yeTcs kak
LD, Tak u SFC.
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Start

kil

Boolean variables:

IX0_1, IX0_2: BxoA. [epemeHHble anst KomaHabl npouecca

RunCmd: BHYTPEHHAS komaHaa "run/stop”

QX1 _1: BbIX. [lepeMeHHas: cocTosHue npolecca
Program Command: Linknnuyeckas cekums begin — LD a3bik

Bbluncnsiet BHyTpeHHIo0 komaHay "run/stop”
X0_1 1X0_2 RunCmd

| I} O :

Program RunStop: Sequential section - SFC s3bik

YnpaBsneHue npoLeccom

Jr TRUE;

# (* XpaTb: HU4ero He genarb*)

# RunCmd;
[ 3 Hax1_t;
% NOT(RunCmd);

Nz
2

3anyck Cucmembi pa3pabomku ISaGRAF

IOna sanycka Cuctembl paspaboTku ISaGRAF, aBaxapl LEMKHUTE MbIWbO Ha
nkoHe «Projects» B rpynne «ISaGRAF». 3To npvBedéT K OTKPbITMIO OKHa
MeHnepxepa MNpoekToB.

Co3daHue npoekma

Cospante npoekT (noa HasBaHuem «RunStop»), ucnonb3dys komaHay «HoBbIi» U3
MeHto «®ariny» nunu kHonky «HoBbIi». B agnanoroBom okHe:

BBeauTe nma npoekta: "RunStop".

Bobibepute koHdurypaumio BBoga-seiBoga: "Sim_Boo".

Haxmute kHonky "MpuHATL".

Tenepb NpPoOeKT co3aaH.

OmkpbIimue npoekma

Mporpammbl MpoekTa MOSBRAATCA MNpU OTKPbITUM OkHa MeHepxepa [Mporpamm
ISaGRAF. Monb3ynteck komaHaon «Pepaktop» okHa MeHemxepa Nporpamm, unm
LWENKHNTE [OBa pa3a MbIbI0 HA MMEHW HYXXHOro MpoeKTa, MM BOCMONb3yNTechb
KHOMNKoW «PepakTop».

Co3zdaHue npozpamm
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OkHo MeHepxepa [Mporpamm cenyac OTKpbITO M NycTO (T.K. HU OfHa NporpaMma He
onpegeneHa). lNepsasi nporpaMmma co3gaétcsi NpM MomoLwm KomMaHabl «HoBbIN»
MeHto «Pariny» unm kHonku «Hoebiy». B okHe gnanora:

Bseaute nma nporpammel: "Command".

Bbibepute a3bik "Quick LD" .

Beibepute pasgen "Beginning of cycle".

Haxmute kHonky "MpUHATL" ANa co3aaHnsi NporpamMmbl.

Te e onepaumu JOMKHbI ObITb MPON3BEAEHbI AA BTOPOW NpOorpamMmbi:
Mcnonb3ynte komaHay «HoBbIM» nnu kHomnkn «HoBbINy. B okHe Ananora:
BBeauTe nma nporpammbl: "RunStop".
Bbibepute a3bik "SFC".
Bbibepute pasgen "Sequential”.
Haxmute kHonky "MpuHATL" AN co3gaHns NnporpaMmbl.

Tenepb nporpammbl co3gaHbl. OHM nosiBunuch B okHe MeHemxepa Nporpamm.

a O6bsiesieHue nepeMeHHbIX

Mepen BBOAOM MporpaMMbl AOMKHbI ObiTb 0OBSBNEHbI BHYTPEHHUE NepeMeHHbIe,
ucnonb3yemble B JaHHOW nporpamme. JTO [fAenaetcs Mpu MOMOLWW KOMaHAbl
«CnoBapb» MeHo «®avn» unu kHonku CnoBapb. [MepemeHHble BBOAA-BbIBOAA
aBTOMaTU4eCKN 0OBABNAIOTCA NPW CO3AaHUN NPOEKTa.

@ Tenepb OTKPbITO OKHO cnoBaps. [lpy nomowwm MeHwo «®ann», NOAMEHIO
«Opyron», noameHi «lnoGanbHble NepeMeHHbI» U komaHabl «ByneBckuey,
BblbepuTe MobGanbHbIi Bynesckuii CrioBapb. C Tem e 3hdekTom MoryT GbiTb
MCnonb3oBaHbl KHOMkK «Fmo6anbHbIN» 1 «ByneBckuny.

KomaHga «HoBbIM» MeHO «PepakTop» uWCNonb3yeTcs Ansi COo34aHus HOBOW
6yneBcko nepemeHHol. Kpome 3Toro, Bbl MoxeTe BOCMOMb30BaTbCsl KHOMKOWM
«BcTtaBuTbL 06bEKT». B OTKPBEITOM OKHe Amanora BBeAMTE ONUCaHUe BHYTPeHHeW

nepemMeHHoN:
VIR RunCmd
KOMMEHTapui: Run/Stop command: internal
aTpubyT: Bbibepute aTpubyT "BHYTpEeHHARA"

Haxxmute kHonky «CoxpaHuTb»: NepemMmeHHasi co3gaHa.

Haxmute kHonky «OTka3» Ans BbIxoda U3 OkHa Auanora.
B 3aBeplueHne, MOKMHbTE penakTop CrioBaps NpU MOMOLUM KOMaHAbl «Bbixoa»
MeHto «dainy. Haxmute «[Ja» ons coxpaHeHUs U3MeHeHWN.

PedakmupoeaHue npoepammbi Quick LD

[ns Havana pepaktupoBaHusa LD- nporpammbl  «Command», gBaxabl LWENKHUTE
MbILLbIO Ha €€ uMeHu B okHe MeHegxepa [porpaMmm nnv Bocnonb3yWTeCh KHOMKON
«PepakTopy.

EE Pepaktop ISaGRAF Quick LD Ttenepb oTkpbIT. [Ina yBenuueHus paboyen obnactn
N3MEHWTE pa3Mep OKHa [0 MOMHOro aKpaHa.

F2 F3 Haxmute knasuwmn F2 n F3:
¢

— N O |
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F4F3
F4F3
F5

<

CBs3b nepemeHHbIX ¢ cumBornamu LD: nepemectute Kypcop, MCMONb3ysi CTPEnku
Knaesuatypsbl. [lomecTUTe Kypcop Ha Kaxabli CUMBOM N HaXXMUTe knaBuwy «Entery.
OTkpoeTcs OKHO Ananora Bbibopa nepeMeHHbIX.

[ns nepBoro koOHTakTa BBeguTe B OkHO auanora: IX0_1; 3atem - «Enter»

[lns BTOpoOro koHTakTa BBeAnTe B OKHO Anarnora: I1X0_2 ; 3atem - «Enter»

[nsa konbua BBegMTe B OKHO Amanora : RunCmd ; 3atem - «Enter»

lMporpamma Tenepb 3aBepLueHa. BoT nonyyeHHbIn pesynbTar :

1X0_1 O_2 RunCmd
| I O |

BbiignTe M3 pegaktopa U COXpaHWTe U3MEHEHMUS MPW MOMOLUM KoMaHabl «Bbixoay»
MeHto «Parny. WénkHuTe «Ja» ana coxpaHeHUss M3MEHEHWN.

PedakmupoeaHue npozpammbi SFC

[Ons Havana pepakTtvpoBaHus nporpammbl SFC «RunStop», aBaxabl LWENKHUTE
MbILLbIO Ha €€ umeHn B okHe MeHeaxepa [porpaMmm nnv Bocnonb3ynTeCh KHOMKON
«PenakTopy.

OkHo pepakTopa SFC Tenepb oOTkpbiTo. AN yBenuyeHus paboyen obnacTu
M3MEHWTE pa3Mep OKHa [0 MOMHOro aKpaHa.

HavyanbHbI War yxe cylwlecTByeT U BbiOpaH. HaxmuTe cTpenky "BHuz", 4ToObI
BbIbpaTh NycTyto s4eliky nocne HavanbHoro wara (0,1)

Haxmute F4, 3atem F3, 4ToGbl BBECTU LLAT U NEPEXOA.

Haxmute F4, 3atem F3, 4ToObl BBECTU €LLie OAUH Liar U nepexon.

Haxmute F5, 4ToGbl BBECTM NpbBKOK Ha war u Bblbepute GS2 B kayecTBe
Ha3Ha4YeHUs MpbiKKa.

Cxema rotoBa. HaxmuTe kHOMKy "YBenuyeHue" Ha naHenu MHCTPYMEHTOB, YTOObI
YBEMUUUTL pas3Mep sieek WM AaTb MEeCTO AN MHCTPYKUMIA BTOPOro YpoOBHs.. BoT
cxema:

Yrtobbl BBECTU nporpamMMupoBaHve nepexoda "2", BblbepuTe ero, Mcnonb3ys
CTpernku KnasuaTtypbl, U HaxmuTe knasuwy "Enter”. MNporpammMHOe OKHO ypOBHs 2
OTKpbITO. BBeaute nporpammy ypoBHS 2 Ans nepexoaa 2:

RunCmd;
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ATAB

AF4

Haxmute knasBuwm "Control + Tab" 4yToGbl NepeaBuHYTL POKYC Has3ag Ha cxemy
SFC , coBuHbTe BbiGOp Ha war 3, u Haxmute knasuwy "Enter" u4TOGHI
penakTMpoBaTb TEKCT YPOBHS 2:

QX1_1;
W coenavite To e camoe, 4TOObl BBECTU TEKCT nepexoaa 3:

Not (RunCmd);
Haxmute knasuwm "Control + F4" 4ToGbl 3aKpbiTb OKHO YPOBHSI 2.
Mporpamma SFC Tenepb 3aBepweHa. Beimgute un3 pegaktopa M coxpaHuTe
M3MEHEHMs MpKU NomoLM KomaHabl «Bbixog» MeHo «Panny. LWénkHute «day» gns
COXpaHeHNs1 3MEHEHWA.

Co30aHue koda nNpusioxeHus

WNcnonb3yite MeHio «CospaTb» W komaHay «CosgaTb MNPUMOXEHWe» M3 OkHa
Menepxepa [porpamm ans cosgaHus koda ( MM COOTBETCTBYIOLLYHO KHOMKY
naHenn NHCTPYMEHTOB )

Korpa reHepauusi koda 3aBeplueHa, MOSIBUTCA OKHO Auarnora, kotopoe 6yaer
cofepxaTb BOMPOC : 3aKOHYNTb reHepaumio koaa celivac ( now ) Unu npooomKume
pabomy ( continue ) : HaxmunTe KHOMNKy «Bbixog».

Cumynsuyusi

Ucnonb3ynte meHio «OTnagka» un komaHay «CumynupoBaTtb» M3 okHa MeHeaxepa
Mporpamm ansa 3anycka sgpa cumynstopa ISaGRAF ( To xe BO3MOXHO npu
NMOMOLLY COOTBETCTBYIOLLEN KHOMKW NMaHENU MHCTPYMEHTOB ).

Mpy nosiBneHUM okHa cUMynsiTopa, NPUMOXEHWE MOXET ObiTb NMpoTecTMpoBaHo. B
AaHHOM npumepe, Bxoabl 1 1 2 ( 3enéHble KHOMKW ) OAHOBPEMEHHO AOIMKHbI ObITh
3aKpbIThbl ANs 3anycka npouecca ( Ha BbIXOAe KpacHbIN cBeToamos ).

3akponTe OKHO OTnagymMka Ans BbIXOAA U3 cuMynsitopa : MeHo «dann» - komaHaa
«Bbixoa»

A-22

ICS Triplex ISaGRAF Inc.



PYKOBOLACTBO [NMOJIb3OBATEA

A.2 YnpaBneHue npoekTtamu

i
+

i &

[ns 3anycka nakeTa ynpasneHus npoektamun ISaGRAF gBaxabl LWENKHUTE MbILLbIO
Ha ukoHe «[lpoekTbi» ( nMpoekTbl ) B rpynne ISaGRAF. B pesynbtaTte oTKpoeTcs
okHO “YnpaBneHue [NpoekTtom". MNpoekT, cooTBETCTBYIOWMN oaHoMmy umkny PLC (
nporpaMMUpyeMmblii NIOTMYECKUI KOHTpOrnep ) BbinonHsieTcsa Ha uenesom PLC.
BepxHee OKHO COAEPXMUT CMUCOK CYLLECTBYHOLLUMX MPOEKTOB. TECTOBOE OnucaHue
BbIEMEHHOrO NPoeKTa HaXOAUTCS B HMKHEM OKHE.

UN3meHeHue pazMmepoe8 OKHa

U.léJ'IKHVITe MbIWbKD Ha pasgenutene Mexgy CnMCKOM NPOEKTOB U UX onucaHnem
Ona nSMeHeHus pasmepa CoOOTBETCTBYHOLLEro OKHa. OKHO onucaHusi He MOXeT BbITb
NOJIHOCTbIO CNpATaHo. OHo Bcerga coaepXxuT, no KpaVIHeﬁ mMepe, OAHY CTPOKY
TeKcTa.

Bcmaeka pa3denumenel

PasgenutenbHas nuHna MoxeT ObiTb BCTaBneHa nepen MMeHem noboro npoekTa.
OTO no3BonsfeT rpynnuMpoBaTh MPOEKTbl, CBA3AHHbIE C OOHUM MPUMOXEHWEeM, B
cnucke pacnonoxeHus. Mcnonb3ynte komanay «Pepaktop / BcTaBka/yganeHue
pasgenuTenei» ANS BCTaBKM UMW YAANeHWs pasgenutens nepef BblAEMeHHbIM
NPOEKTOM.

lMepemeuweHue NPOeKMoe & crucke

[na nepemelleHns NpoekTa B CMUCKE HYXHO, BO-MEpPBbIX, BblAenutb ero. MNocne
3TOrO LLENKHYTb MbILWbIO HA €r0 UMEHW 1 MepeTalmnTb B HY)XXHOE MECTO B CMUCKE.
Mpy nepeTackvBaHWM MpoekTa MarieHbkasi CTpefika crieBa ykasblBaeT MECTO, B
KoTopoe oH 6yaeT nomewéH. Kpome atoro, Bbl moxeTe ncnonb3oBaTb KOMaHAy
«PepakTtop» mMeHio «Pann» Ana nepeMeLleHus BblAeNEeHHOro npoekTa NoCTPOYHO.
CnepyeT vmMeTb B BUAy, YTO €Cnv pasfgenuTtenb HaxoaWuTCs nepen BblAeneHHbIM
NPOEKTOM, TO OH NepeMeLLaeTCsl BMECTE C HUM.

A.2.1 Co3gaHue NpoeKToB M paboTa ¢ HUMKU

KomaHabl MeHI0 MeHemXepa MNPOEKTOB MCMOSMb3YTCH [N CO3[4aHWS HOBbIX
NMPOEKTOB, MX PeAaKTUPOBAHWS U YNPABMEHMUS CYLLECTBYHOLLMMMU.

Co3daHue HO8020 npoekma

[na co3paHusi HOBOrO NpoOeEKkTa, BBeaWTe ero ums. B pesynbtate atoro Gyaet
co3[aH MycToM MPOEKT, KOTOPbI He COAEPXUT obbekToB. KoHdwurypaums Beoaa-
BblBOJa MOXET ObiTb NMpucoeaMHeHa K co3gaHHOMY MpOeKkTy. OTa KoHdurypauus
pomkHa ObiTb onpegdeneHa B 6ubnuotekax. Ecnm koHdwrypaums BbibpaHa, TO
ISaGRAF aBTOMaTM4ecku YCTaHOBWUT COeAUHEHWE BBOAa-BblBOAa U 0OBLABUT
COOTBETCTBYHLLME NEPEMEHHbIE BBOAA-BbIBOAA B CioBape HOBOro npoekta. Ecnn
Bbl co3gaéTte unm nepevMeHoBbIBaETE MPOEKT, TO HEOBXOAMMO MpUAEepPXKUBaTLCS
creyoLMX NpaBuI OTHOCUMTENBHO €ro UMEHM :

o [InvHa UMeHN He JOMKHa NpeBbilaTh 8 cMMBOMNOB

e [lepBbIil cMMBON JOMMKeH ObiTb GYKBOM
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e Crnegywouime cumBonbl  MOryT ObiTb  GykBOW, UMQPOM UM CMMBOSIOM
noaYépknBaHus

* B uMeHM npoekTa NPONMCHON 1 CTPOYHbBIN PEMMCTPbI HE pasnuyatTcs

Mocne co3gaHna npoekTa, nonb3yntecb komaHaoou «Pepaktop [/ Tekcr
KOMMeHTapus» Ans BBOAA ONUCaHUA NpoeKTa ANs 0TobpaxeHns B cnvcke.

PedakmupoeaHue onucaHusi npoekma

KomaHga «lMpoekT / JeckpunTop npoekTa» UCNonb3yeTca AN peaakTMpoBaHUS
onucaHusi npoekTa. OTOT [OKYMEHT MOSIHOCTBbIO XapaKkTepudyeT NpPOeKT W ero
OTMNYMA OT OCTamnbHbIX MNPOEKTOB B cnucke. Kpome TOro, oH MoxeT ObiTb
1cnonb3oBaH Ans 3aMeTok Npu paboTe ¢ NPOEKTOM.

PedakmupoeaHue npoekma

KomaHga «®aun / Pepaktop» OTKpblBaeT OKHO MeHemkepa nporpamm Ans
BblOpaHHOro npoekTa. M3 3Toro okHa MOXHO ynpaBnsiTb COAEPXUMbIM NpoekTa (
fporpamMMamMu, napameTpamu NpunoxeHnsa n T.4. ). [Ans pegakTmposaHusa npoekTa
TaKke MOXHO ABaXAbl LENKHYTb MbILLbIO HA €r0 UMEHM.

lpedbicmopusi usameHeHul

Cunctema ISaGRAF coxpaHsieT BCe M3MEHEHUsi, OTHOCSILUMECS K KOMMOHEHTaMm
npoekta, B channe npegbictopmn. Kaxgoe nameHeHve cHabXeHo MMeHeM, AaTon 1
BpEMEHeEM, Kkorga OHo 6bino npousBefdeHo. Paiin NpeabIcTOpUU  COAEPXUT
nocriegHue 500 u3MeHeHWn. [ns KaXkgoro MpoekTa CcyllecTByeT cBow dhawin
npeabictopyn. Pan NpeabICTopun - 3TO AOMNONHeHVe K dhainy-AHEBHUKY OaHHOro
npoekta. KomaHga «lMpoekt / UcTopusa» No3sBonseT nonb3oBaTento NpocMoTpeTb
UNY HanevaTaTb MPEAbICTOPUI0 U3MEHEHWI BbIGpaHHOro npoekTa. lNMonb3oBaTenb
MOXeT BblOpaTb OAWH WM HECKONbKO 3NEMEHTOB B [NABHOM CMUCKE, HaxaBs
COOTBETCTBYHOLLME KHOMKU :

MPUHATE e, 3aKpPbITb OKHO

Mevatb ...pacneyaTaTb COAEepPXMMOE Ccrmcka

Momolub ...BbIBECTU CMpaBKy 06 3TOM OKHe Auanora
[YoanuTtb] OTMeYEHHbIE.................. yAanuTb BCE BblAENEHHbIE NIMHUM 13 Crucka
[YoanuTb] Bece ...OYMCTUTb CMMUCOK NMOSTHOCTBIO

Mowck ..HanTK WwabnoH B crnucke

Ctpoka BBOga Hap kHornkon «Mouck» cnyxut anst BBoga LwabrnoHa noucka. JTa
YHKUMS He pasnuuyaeT perucTpbl. Korga mouck AoxoguT [0 KOHUA crvcka, OH
BO306HOBNSIETCA C Havana 1 NpoxoauT 4O HavarbHOW No3nLUn.

Meyamsb 3asepw éHHO20 AOKYMeHmMa

Komanaa «MpoekTt / MevyaTb» no3sonseT MNonb3oBaTenio co3fath WM HaneyataTtb
rOTOBbIV [OKYMEHT O BblGpaHHOM MpoekTe. ITOT JOKYMEHT MOXET rpynnMpoBaTtb
nobble KOMMOHEHTL! ( NPOrpaMmbl, NMepeMeHHble, napameTpbl... ) O BblGpPaHHOM
npoekte. [ns cospaaHus cneumanbHoro ( He 3aBEpLUEHHOrO ) [AOKYMeHTa,
nonb3oBaTesib AOMKEH NPOCTO ONPEAENUTL Er0 COAEPKAHME.

3awjuma npu nomowu naposneu

KomaHga «Mpoekt |/ YcTtaHOBMTb Naponb» MO3BONSET MOMb30BaTENtO
onpegenuTe napoflb AN MHCTPYMEHTOB W [aHHbIX BblOpaHHOTrO napons.
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ObpatnTecb Kk pasgeny «3alMTHbIW Naporib» B KOHLUE MepBOW YacTu 3TOro
pykoBoAcTBa 3a Gornee nogpobHon nHdpopmMaumelnt 06 ypoBHSX 3alWTbl U 3alumTe
AaHHbIX. Maponb He oka3blBaeT BIWSHWSA Ha OCTanbHble MPOeKTbl U GUBIMoTEKM
ISaGRAF.

A.2.2 Pa6oTa c HeCKONbKUMM rpynnamMm NpoeKToB

Mpoektam ISaGRAF cooTBeTcTByeT oOaHa OUPEKTOPWUSi Ha AOucke, B KOTOPOW
XpaHaTca Bce dannbl npoekToB. "lpynna npoektoB " COOTBETCTBYET CMWCKY
NPOEKTOB 06bEAMHEHHbIX BMECTE B OAHOMW U TOI e KOpHeBoW AupekTopuun. pynna
NPOeKTOB MaeHTUdMUMpyeTcs no nmeHn. Mo ymonyanuo, ISaGRAF cospaet aBe
rpynmnbl NPOEKTOB:

"Default"............. B "\ISAWIN\APL":Bawwa paboyas obnactb
"Samples" .......... B "\ISAWIN\SMP":npumepbl NpunoxeHne nocraensiemMble BMecTe
c cucTemoit paspabotkn ISaGRAF

Nmsa Tekywen rpynnbl NPOEKTOB HanNWCaHO B MaHenM WHCTPYMEHTOB, PSAOM C
KHOMKOW BbIGOpa rpynnbl NPOEKTOB:

% Detault

Bbl MoxeTe, Takke, Ucnonb3oBaTk komaHay "®aun / BolopaTb rpynny npoekToB
", 4yTOObl BbIOpaTb CyLIECTBYOLLYO Fpynny wunu cosgaTb HoByk. OTKpbiBaeTcs
crneayoLwmii guanor:

Project groups |
| Select I
dprojectsiizadtizawinmyapl
fhizawintsmp
o projectzisadeizawiny fapl New group |
LCloze |

Bbibepute rpynny B cnucke v Haxmute "BblgenuTtb’, 4TOObI aKkTMBM3MPOBATH
CMUCOK MPOEKTOB. Bbl MoXeTe ABaxapbl LUENKHYTb Ha MMeHU, YToDObl BbIOpaTh ero.
Mcnonb3ynte "HoBas rpynna " Ana cosgaHvs HOBOW rpynnbl. 3Ta KOMaH4a MOXeT
ObITb Mcnonb3oBaHa NMB0 ANs Toro, YTOObl NPUCBOUTL MMST FPYNMbI CYLLECTBYIOLLEN
avpekTopun, nmbo 4Tobbl Co34aTh HOBYHO FPYNMY C HOBOW AUPEKTOPUEN.

3ameuvaHve: [pynna He MoxeT ObiTb BbibpaHa vnu co3paHa, ecnn OTKPbITbl Apyre OkHa
1ISaGRAF (meHemxep nporpamm, pegakTopel...).
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A.2.3 Onuun

KomaHgbl 13 MeHio «OnumMu» UCMONb3yloTCcs ANs TOro, 4TOObl Mnokas3ate wUnm
CrpsiTaTe UHCTPYMEHTarbHYI0 NaHenb, BblIOpaTh WpUdT ANS TeKcTa U yCTaHOBUTb
pexum «auto close» ( aBTomaTudeckoe 3akpbiTue ) MeHegxepa [lpoekToB.
BbiGpaHHbIN WpKUdT Mcnonb3yeTcs AnA M300paXeHUs OnucaHWsi MPOeKTOB U B
TekcToBbIX pegakTtopax ISaGRAF.

lMpn oTmeHe onuun «[epxaTb OTKPbITLIM MeEHemXKep MPOEeKTOB» OKHO
MeHemkepa [NpoekTOB aBTOMaTWYecku 3apbiBaeTcs npu Hayane pabotbl cC
NPOEKTOM.

A.2.4 WUHCTpyMeHTbI

KomaHgbl MeHio "MHCTpYMeHTbI" UCMOMb3ylTca Ans  3anycka MNpuIioXeHuin
ISaGRAF. KomaHga "WHcTpymeHTbl /| ApxuB / MpoekTbl" 3anyckaeT MeHemxep
apxmBoB ISaGRAF, 4ToGbl coxpaHsiTb MNM BOCCTaHaBnuBaTb MpoekTbl. KomaHaa
"UHcTpymeHTbl / ApxuB / OGlmMe AaHHble " Mcnonb3yeTcs Ans TOro, 4ToObl
COXpaHATb WM BOCCTaHaBnvBaTb painbl, KOTOpblE WCMOMNb3YIT BCE MPOEKThbI
(Takue kak obLime mMakpoornpeaeneHus).

KomaHga "WHcTpymeHTbl /| Bubnuoteku" 3anyckaeT meHemxep 6ubnuotek
1SaGRAF B oTAenbLHOM OKHe.

KomaHga "WHctpymeHTbl / UmnoptupoBaTte nporpammy IL " moxeT OGbiTb
ucnonb3oBaHa AN MMNOPTUPOBaHMSI MPOEKTa OMNUCAHHOTrO KakK OoTAenbHas
nporpamma IL B TekctoBoM cbarine, cornacHo copmarty cavina PLC Open.
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A.3 YnpaBneHue nporpammamu

OkHo MeHepxepa [NporpamMm nokasblBaeT NporpamMMbl MPUNOXEHUs u rpynnbl
TaKke HasblBaemble MOAYMAMU UMM NPOrpamMMHbIMK 6nokamu ) B BUAE MEHI0 13
BO3MOXHbIX KOMaHZ ANsi CO34aHWsi apXWTeKTypbl MpoekTa, 3anycka peaakTopa,
KOMNUMsATopa M oTnagyvka. OTO OKHO SBMSAETCA WMHCTPYMEHTallbHbiIM SAPOM B
npouecce paspabotku npunoxeHus. OkHo MeHemxepa [NporpamMm oOTKpbIBaeTcs
komaHgon «OTKpbITb» B OkHe MeHeaxepa [MpoekTos.

A.3.1 KoMnoHeHTbI npoeKkTa

KoMMoHeHTblI npoekTa HasbiBalTcs nporpammamu. lNporpamma - 3TO Nornyeckuin
0OBEKT, KOTOPbIA OMUCLIBAET YacTb BLINOMHEHUs ynpaeneHusi. [no6anbHble
repemeHHble ( TakvMe Kak nepemMeHHble BBOAA-BblBOAA ), MOTYT MCMOMb30BaTbCA B
no6oii NporpaMmMe NpunoxeHus. JlokanbHble NepemMeHHbIE MOTYT UCMOMNb30BaTLCA
TONMbKO B OAHOM nporpamme. [porpammbl NepevncneHbl B Mepapxuyeckom
Aepese, pa3fenéHHoM Ha normyeckue pasgernbl. OKHO NokasbiBaeT Nporpammbl 1
CcBSA3N Mexay Humu. [Mporpammbl “BepxHero ypoBHA” nosiBNSAlOTCS cneBa B
nepapxuyeckom aepese.

= MpozpamMMbI 6epXHE20 YPOBHS

MporpamMmbl BEPXHErO YPOBHSI MOSIBMSOTCA B JIEBOW YacTU MepapXMyeckoro
Aepesa. MNporpammbl BEPXHETO YPOBHS U3 NEPBbLIX TPEX pas3aernioB Bceraa akTUBHbI
1 B TEYEHMWE LMKNa BbINOMHSATCA B CEAyYOLLIEeM NopaakKe :

e (YTeHne BBOAA )

BbinonHeHve nporpamm BepxHero ypoBHsi pasgena BEGIN

BbinonHeHve nporpamm BepxHero ypoBHsi pasaena SEQUENTIAL

BbinonHeHve nporpamm BepxHero ypoBHsi pasgena END

( O6HOBMREHME BbIBOAA )

Mporpammbl pasgenos «Begin» u «End» onucbiBaloT umknuyeckue onepauum. OHu
He 3aBucAT OT BpemeHu. [lporpammbl pasgena «Sequential» onuceiBaloT
nocrnegoBaTternbHble onepauuu. [lpy 3TOM BpeMeHHble NepemMeHHble SIBHO
UrypvpytoT Ans pasgenieHnss OCHOBHbIX onepaumii. [maBHble nporpammel pasgena
«Begin» cuctemaTmyeckn BbINMOMHSIOTCH B Havane kaxgoro paboyero uumkna.
[naBHble nporpammbl pasgena «Sequential» B COOTBETCTBUM C  MaBHbIMU
npaBunamu ssbika SFC 1 pomkHbl 6bITb HanucaHbl Ha SFC. [Mporpammbl
LMKININYECKOro pasgena He MoryT 6biTb HanucaHbl Ha SFC. Jliobas nporpamma B
nobom pasgene MOXeT UMETb 0aHY unu Gonee nognporpamMm.

= ®YyHKYUU U byHKYUOHaNbHbIe 6J10KU

Mporpammbl pasgena  «®yHKUMM» MOryT ObiTb Bbi3BaHbl Mobon nporpammon 13
noboro pasgena npoekta. PyHKUMA - 3TO anropuTM, KOTOPbIM BblAAET OOHO
BbIXOJHOE 3HA4YeHWe MO HECKONbKAM BXOAHbIM 3Ha4YeHusIM. DYHKUMOHAmNbHbIN
anroputm paboTaeT TOMbKO C MPOMEXYTOYHbIMU NEePEeMEHHbIMM, 3HaYEHNE KOTOPbIX
CTUPAIOTCA MexXay Bbi30BaMy (PYHKUMW. OTO AenaeT HEeBO3MOXHbIM Bbl30B U3
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dyHKUMN pyHKUMOHanbHoro 6noka. Mporpammbl pasgena «®yHKUMWU» He MOryT
ObITb HanucaHbl Ha SFC.

B otnnuve ot dyHKUMIA, «PYHKLMOHaNbHbIe 6NOKU» ( PyHKUMOHanbHbIE Goku )
CB$i3aHbl C anropuTMOM, KOTOpbI paboTaeT ¢ BXOAHbIMM 3HAYEHUSIMU CO CKPbITbIMU
CTaTUYECKUMN [JaHHbIMW, KOTOpble KOMUPYIOTCH CUCTEMOW MpW KaX[aoM Bbl30Be
yHKUMOHanbHOro 6noka. Mporpammbl 13 pasgena «®yHKUMOHamNbHbIE GrOKU»
MoryT GbITb Bbl3BaHbl NtoGoW NporpamMmoit nboro pasgena npoekra. OHU HE MOryT
ObITb HanucaHbl Ha SFC.

lModnpozpamMmbi

Moanporpammbl - 370 yHKUMKM, cBA3aHHbIE ¢ oaHol ( SFC nnu kakon-n. apyron )
poauTensckon nporpammoit. MognporpaMmmbl MOryT ObiTb Bbl3BaHbl ( BbIMOMHEHbI )
TONbKO CBOEN poauTenbCcKon nporpammon. Kaxxgas nporpamma m3 nioboro pasgena
MOXeT UMETb 0aHY unu Gonee noanporpamMm. [ns HanucaHus NOANPorpaMm MOXeT
ncnonb3oBaTtbcs Ntobon A3bIK, kpome SFC.

HoyepHue SFC u FC npozpamMmbl

[oyepHsis SFC-nporpamma - 3To napannesnbHas nporpaMmma, kotopasi MoXeT ObITb
3anylieHa unuM 3akpbiTa CBOEW poauTenbCKOW nporpammon. PoauTenbckas u
[oYepHs nporpamMmma LOSMKHbI ObITb HanucaHbl Ha SFC.

Koroa poauTenbckass nporpamma 3anyckaeT pgoyepHiolo SFC-nporpammy, oOHa
nomewtaetr SFC-BblpaxeHns B Kaxabld HayasbHbIA Lar AOYepHerW nporpaMmbl.
Koroa poautenbckas nporpamma 3aBepliaeT goyepHioo SFC-nporpammy, oHa
OuMLLAET BCe BbIPaXEHUs!, CO3aaHHble B Xxo4e paboTbl JOYEpHEN.

Jlobas FC nporpamma cekumm sequential moxeT ynpasnsite apyrumun FC
nognporpammamu. Poputensckas FC nporpamma GnokvpyeTcss (kgeT) noka
ncnonHsietca govepHasa FC nognporpamma. He MoryT nCnonHATLCA OQHOBPEMEHHO
onepaumm B pogutenbckon FC nporpamme u B ogHon u3 ee podvepHux FC
noanporpamMm.

Cesi3ab Mexdy npozpaMmmamMu u nodnpozpaMmmamu;

Moanporpammbl M AoYEpPHME NpPOrpaMMbl CBsi3aHbl CO CBOUMMW POAUTENLCKUMM
nporpaMMamu NIMHUSIMU B nepapxmyeckom aepese. CBs3b mexay SFC-nporpammon
n SFC-nognporpammon 3akaHumBaeTcs cTpenkon. CnegyeT umeTb B BuAy, YTO
Takasi CBA3b NpeACTaBnseT napannenbHy ornepaumio.

S13bIKu npo2paMmMmupoeaHusi

Kaxxgas nporpaMma nuLIEeTCS TONbKO Ha OOHOM fA3blke. JTOT A3blK, BblOUpaeMbIi
npy cos3gaHuyM Mporpammbl, He MoXeT ObiTb M3MeHEH BnocneacTBun. OpHako
avarpammbl FBD moryT BknovaTb YacTu, HanucaHHble Ha LD, a guarpammel LD
MOryT cofepXaTb BbI30Bbl (DYHKLMOHaNbHbIX 6nokos. [ocTynHele rpaduyeckue
a3bikn @ SFC (nocnegoBaTenbHble  (PyHKUMOHanNbHble Auarpammbl), FBD
(mmarpammbl dpyHKUMOHANbHBLIX 61okoB) U LD (peneiHble gnarpammel). [JocTynHble
TekcToBble s3blki : ST (CTPYKTYpupOBaHHbIN TeKcT), IL (CNncoK MHCTPYKUMIA). A3bIK
SFC 3apesepBupoBaH ANS rMaBHbIX U AOYEPHUX MporpamMm MocrnegoBaTesibHoro
pasgena. fA3blK kaxdoW nporpaMmbl MOKa3aH B BWAE WKOHbI BO3Ne MMEHW
nporpammbl B OkHe MeHegxepa [lporpamm. Hwke npvBedeHbl  WKOHbI,
ncnonb3yemble Ans NpeacTaBneHns A3bIKoB :
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ERsFC............. Sequential Function Chart

...(MocnepoBatenbHble PyHKUMOHAMNBbHbIE CxeMmbl)

...Flow Chart (MoTokoBble [Juarpammbil)

...Functional Block Diagram

...(PyHKUMOHaNbHbIe BnoyHble Auarpammbl)

...Ladder Diagram (BBoasiTcs ¢ nomolLLbto pegaktopa Quick LD)
(PenenHble Cxembl)

Structured Text (CTpyKTypHbIN TekcT)

Instruction List (Cnncok MHCTpyKumit)

A.3.2 Pa6GoTa c nporpammamm

MeHto «®ann» coOepXUT BCe KOMaHabl, HeobXoAaumble AN CO3[aHus,
obHoBreHuss  unu  moaudukauum  nporpamMm.  OHa  Takke  3anyckaer
COOTBETCTBYIOLLME peAaKkTopbl AN BBOAA COAEPXXaHNS NPUKNagHbIX Mporpamm.

a Co3daHue Hoeol npozpamMmbi

dyHkuMA «HoBbIA» MeHl «®ann» Mo3BONSET CO3[aTb MporpaMMy BEPXHEro
YPOBHSI, [OYEPHIOID UNW NoANporpamMy B Kaxaow nporpammHoi cekumu. Mepsas
YacTb MHdOpPMauMM Ans BBoAa - 9TO UMS HOBOM MporpamMmbl, NOAYMHSIOLLEECS
crnepyoLwmMM CUHTaKCUYECKM NpaBunam :

e MakcumanbHas gnvHa - 8 cumsonos

e [lepBbIil cMMBON JOMMKeH ObiTb GYKBOM

e [Nocnepytowe cUMBOIbI AOMKHbI ObiTe GykBamMu, uudpamu, v cuMmsonamu
noaYE€pKNBaHUS.

¢ /IMeHa nporpaMm He pasnunyaroT perncTpbl

Nanee, BbIGGDMTe A3blK, Ha KOTOPOM 6y.qu CO34aHa HoBad nporpaMmma :
...MNMocnepoBarenbHbIE d)yHKLl,VIOHaJ'IbeIe ,U,Vlal'paMMbl

...[NoTokoBble [lnarpammbl
Hunarpammbl PyHKUMOHaNbHBLIX BriokoB ( MoryT cogepxaTb YacTn

LD)

|0 N PenelHble cxembl, co3gaBaemMble Mpu nomowm pegaktopa Quick
LD

ST CTPYKTYpHBI TEKCT

IL e Cnuncok MHCTpyKumn

Tenepb BbIGEPUTE PEXMM BbINONHEHUS MPOrPaMMBbl :

Begin ..o BEPXHWI YpoBeHb pa3gena «Beginy.
Sequential.. BEPXHUI YpoBeHb pasfena «Sequential».
End...cooiiii BEPXHWI ypoBeHb pa3gena «End».
PYHKLMN. ... B pasgene «PyHKumumn».

DyHKUMOHANbHBIA GNOK... B pa3gene «PyHKuMoHanbHbIe GoKMY.
[loyepHsis nporpamma........... SFC unn FC SFC-gouepHssi wmnu nognporpaMmma
cylLecTBytoLEeN NPOrpaMmbl.
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Mpun BbIGOPE OAHOrO M3 NSATU BO3MOXHBLIX PEXMMOB Nporpamma pasmellaeTcs B
BEpXHEM YypoBHe pasgenoe Begin, End, Sequential, ®yHkuuun. BbiGop
nocneaHero ykasbiBaeT, YTO HoBasi nporpamma ssnsietca SFC-goyvepHen unu FC
nognporpammon  unn nognporpammoii. CrniegyeT MOMHWUTb, YTO MNpoOrpammbl
BEPXHENO YPOBHS AOMKHbI ObITb HanucaHnbl Ha SFC munu FC u, yto SFC 1 FC He
MOXET UCMNOSb30BaTLCS ANS LMKIMYECKUX NPporpamMM 1 Ux Noanporpamm.

KommeHnmapuu k npoepammam

ISaGRAF nossonseT npucoeanHUTb K KaXaomn nporpamMme npoekra e€ onucaHue.
OTOT KOMMEHTapuin n3obpaxéH Menkum wpudTom nog eé nmeHem. Mcnonbayiite
KkomaHay «®awnn / TeKkCT KOMMEeHTap1a NporpaMmmbl» A58 BBOAA UMK M3MEHEHWS
KOMMeHTapusi, IPUCOEANHEHHOTO K BblJeNEeHHON nporpamve.

PedakmupoeaHue npozpammbl

OTa KoOMaHAa no3BOMSET W3MEHUTb COAepXaHue nporpaMmmbl. Vcnonb3yembin
pefakTop 3aBMCUT OT fA3blka, BbIOPAHHOrO AnNA HanucaHus nporpammbl. Kaxapas
nporpaMMa  pegaktupyeTcss B MHOMBMAYanbHOM — OKHe, T.0.  BO3MOXHO
pefakTuposaTb 6onee ofHOW NMporpaMMbl B pasnMyHbIX OkHax. Haxatue knasuwimn
ENTER nosBonsieT pepaktupoBaTb BbleneHHyo nporpammy. Kpome Toro,
nonb3oBaTenb MOXeT LENKHYTb MbIWbI0 Ha WMEHW nporpaMMbl AN eé
penaKkTMpoBaHus.

PedakmupoeaHue ¢halina-OHe8HUKa

®Pann-gHeBHUK NPUCOEOMHEH K Kaxaow mnporpamme. 3TO TEKCTOBbIM (haiin,
KOTOpbIN coaepXuT 3anmcn 060 BCex W3MEHeHMs nporpaMmbl 3a Bpems eé
cylecTBOBaHus. ATOT dain MOXeT ObiTb OTPeaaKTMPOBaH, U3MEHEH U HamnevaTaH
B noboe Bpems. Mpu BbIxoae U3 pegakropa rnocre U3MeHeHUst TeKCTa nporpamMmbl
aBTOMaTMYECKM OTKPbIBAETCH OKHO BBOAA 3anucer [OHEBHWKA. OTW  3anucu
BCTaBMATCH BMECTe C 4aTOW U BpeMEHEM U CO34aHNs B OHEBHNK.

Crioeapb nepeMeHHbIX

KomaHga  «®aun / CnoBapb» 3anyckaeT pefakTop CroBapsi, B KOTOPOM
06bsABNEHbI NepeMeHHble npoekTa. [epeMeHHble MoryT ObiTb rmobanbHbiMK ( T.e.
BMOMMbIMM B NOGON MporpaMme MpoekTa ) WM fokanbHbIMU ONA BblAENEHHO
nporpaMMbl. Pefaktop crnoBaps Takke MOXeT ObiTb MCMONb30BaH Ans 06bABNEeHUs
MaKpOCOB, KOTOpble WCMOMb3yTCA AN CMHOHUMUYHOW MOACTAHOBKUM WUMEH W
BbIP@XXEHWI B TEKCT NPOrpaMmbl.

lMapamempsb! yHKUuUl, ¢yHKUUOHaNbHLIX 6510K08 unu
nodnpozpamm

KomaHga nossonsieT nonb3oBaTesnio onpeaenuTe napameTpbl, nepefaBaemMbie n
BO3Bpallaemble  BblAENEHHON  DyHKUMEW, (PYHKUMOHANbHbIM — BriokoM  unu
nognporpammoin. 3Ta komaHaa He umeeT addpekta, ecnu BblaenieHa rnasBHas
nporpamma pasgenos «Begin» nnu «End» unu SFC-nporpamma.

DyHKUMKM, DYHKUMOHaMbHbIe 6nokuM unu noamnporpaMmbl MOryT MMeTb Ao 32
napameTpoB ( BXOAHbIX WMW BbIXOAHbIX ). PYHKUMA MM nognporpamma Bcerga
MMeeT POBHO OAUH BO3BpaLLaeMbln MapaMeTp, KOTOPbIA AOMMKEH UMETb TO Xe UMS,
4YTO M PyHKUMSA, ANSi COOTBETCTBUS YCMOBUAM s3blka ST.
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Cnucok B BepxHei NneBOW YacTU OKHa MOKasbiBaeT napameTpbl, B Mopsake
cnocoboB BbI30Ba : CHavana napameTpbl BbI30Ba, 3aTeM - Bo3BpaTta. HuxkHsis yactb
OKHa nokasbiBaeT nogpobHoe onvcaHwe napameTpa, BblAefleHHOro B cnucke. B
Ka4yecTBe napameTpa MoxeT OblTb Mcrnonb3oBaH nobon Tun gaHHbix 1SaGRAF.
BosBpalyaembiil napameTp AOMKeH pacrnonaratbCA B CMMCKe Mocfie napameTpos
BbI30Ba. /IMeHa napameTpoB JOMKHbI NOAYMHATLCSA CEAYIOLMM NpaBunam :

e MakcumarnbHas AnvHa - 8 cuMsonos

e [lepBbIi CMMBON JOIMKEH ObITb GYKBOWM

¢ MNocnepytowme cMBOMbLI AOMKHbI ObITb BykBaMu, uudpamu, nu crumeonamm
noAYépKNBaHuS.

¢ V/IMeHa He pasnuyaloT perncTpbl

Komanga «BcTaBUTb» WCMoOnb3yeTcsi Ans BCTaBKM HOBOTO MapameTpa nepeq
BblGpaHHbIM. KomaHZa «YpanuTb» WCMOnb3yeTcst ANs yAaneHust BblOeNeHHOro
napameTpa. KomaHaa «YnopsiAounTby aBTOMaTUYECKU COPTUPYET NapameTpbl Tak,
4YTO BO3BpaLLaeMblil NapaMeTp CTaHOBUTCS NOCNEAHUM B CMIUCKE.

MepemeuweHue NnpozpamMmm e uepapxu4yecKkom depeee

KomaHga «lMepenmeHoBaTb» MeHI0 «Panny» Ncnonb3yetcsa Ans U3MEHEHUs UMEHN
nporpamMmbl Unu Ansa nepemeLLeHns e€ B APYron pasaen nepapxM4eckoro aepesa.
OpHako A3blK, HA KOTOPOM HamucaHa nporpamma, He MoXeT ObiTb U3MeHéH. lNMpun
BbINOMHEHUM 3TON KOMaHAbl OTKPLIBAETCS TaKoe Xe OKHO, KaK Mpu co34aHnu HOBOW
nporpaMMbl M BCE €ro Mofs YCTAaHOBMEHbl B COOTBETCTBMM C aTpubytamm
BblJENEHHON nporpamMmbl. VIMsi nporpammbl MOXET ObiTb U3MEHEHO. Takke MOXET
ObITb BbIOpaH opyrov pasaen Aepesa unu apyras poauTenbckas nporpamva.

KomaHpa «YnopspgounTb MNporpamMbl» MeHio «®Paun» ucrnonb3yetcs Ans
YCTaHOBK/M KOPPEKTHOrO MNopsiaka nporpaMM € OAUHAKOBbIM YPOBHEM M1
poauTenbckon nporpammon. Ecnn BblgeneHHas nporpaMmmMa - Ha BEPXHEM YpPOBHE,
TO KOMaHAaa WCnonb3yeTcsl ANA  COPTMPOBKM MPOrpamMm  BEPXHEro  YPOBHS
BblAeneHHoN cekuum Ecnu BbliaeneHHas nporpaMMa - Ha HWWKHEM YpOBHE, TO
KOMaHAa MCnonb3yeTcs Ans COpTMPOBKM Tonbko SFC-nporpamm v nognporpamm,
OTHOCSILLMXCS K TOW XXe poauTenbCKoW nporpaMmme, 4YTo U BblgeneHHas. [Mocne
OTKPbITWS AMAarioroBoro okHa «Ynopsaao4vuTb nporpaMmbi» Belibeprte nporpammy,
KoTopyto Bbl x0TWTE mepemecTuTb, U HaxXMuUTe KHOMKy «BBepx» nnn «BHu3» ans
nepeMeLLeHust Mo CrMUCKY.

KonupoeaHue npozpamm

[Insa Toro 4Tobbl ckONMpOBaThL NPOrpaMMy, BbIOEPUTE HYXHYIO MPOrpaMmy 13 crnmcka
n 3anyctute komaHgy «®amn / KonupoBaTtb». [locne 3anycka 3TOM KOMaHAabl
NOSIBUTCS TaKoe Xe OKHO, Kak Npu co3aaHuy nporpamMmbl. Bce ero nonsi 3anonHeHsl
aTpubytamu BbigeneHHoro davina. Beegute nmsa konum 1 eé MectopacnornoxeHve
B COOTBETCTBYWOLUMX pasgenax. Ecnu BBegéHHas nporpamMma He CyLlecTByeT, TO
oHa BypeT cosgaHa. Ecnn BBeAEHHas nporpamMma yxe CylecTByeT, TO OHa byner
nepesanuncaHa. $3blk HOBOW MpoOrpammbl AOMKEH COBMafaTh C A3bIKOM UCTOYHMKA.
Haxmute kHonky «MpUHATBL» ONs KOMMPOBaHUS.

KomaHnga «KonupoBatb B pgpyron npoekT» MeHio «®aun» Konvpyet
BblAENEeHHYI0 NMporpammy B ApPYrov NPoeKT ¢ coxpaHeHneM umenn. SFC gouvepHue
1 noanporpamMmMbl MOryT ObITb CKOMMPOBaHbI BMecTe C BMecTe C Hell. MmeHa
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BbIJ€NEHHOWN NporpammMbl 1 €& AOYEePHUX He AOMKHbI MCMOMb30BaTLCA B NPOEKTE, B
KOTOpbI Npou3BoauTCs konupoBaHue. Bce npucoeguHéHHble 06bsiBNEHUs u©
MaKpOChl KOMUPYOTCA BMECTE C NPOrpamMmMOon.

YoaneHue npozpamm

[na ynaneHns nporpammbl BbIAENUTE €€ B CMUCKE U 3anycTtute komaHay «®ann /
Ypanutb». Mporpamma, uMetowwasi Jo4epHUe Ui NoanporpamMmmMbl He MOXeT ObITb
yaaneHa. [lodepHue W noanporpammbl Heo6xoguMo yaanuTb paHblie. Bce
rorn4eckme oG bABIEHNS U MaKpOChl YAansoTCst BMECTE C NPOrpaMmon.

UmnopmupoeaHue u3 6ubnuomek

KomaHga «WHcTpymeHTbl /| UMnopT u3 6UONMOTEKU» uMcnonb3yeTcs Ans
KOMMPOBaHUs (OYHKLMM Unn yHKUMOHarnbHOro 6roka, HanmcaHHoro Ha sisblke |EC,
13 6ubnmotekn B pasgen «PyHKUMmn» nnu «PyHKLUMOHarNbHbIe BNOKM» OTKPLITOrO
npoekta. JlokanbHble NepeMeHHble W MakpoCbl, NPUCOEAMHEHHbIE K YHKLMW,
KOMNMpyTcs BMecTe C Hell. Ecnu dyHkumsi Bbina KOPPEKTHO MMMOPTMPOBaHa U3
6ubnuoTtekn, To oHa MoXeT OblTb MOMeLleHa B APYro pasgen nepapxvveckoro
nepea komanaon «®Pann / NepenmeHoBaTtby. [nsi n3bexaHus KOHMIMKTOB UMEH
uMnopTupyemas yHKUMsi formkHa OblTb NepeuMeHoBaHa Npu BCTaBKE B MPOEKT.
He 3abbiBaiiTe Takke MepeMMeHOBaTb BO3BpallaeMbli  napameTp npwu
MMNOPTUPOBaHUN PYHKLUN.

AkcnopmupoeaHue hyHKyul unu ¢pyHKYUOHanbHbIX 6510K08 8
6ubnuomeky

KomaHga «UHcTpymeHTbI/QKcnopTMpoBaTb B 6MGNMOTEKY» Mcnonb3yeTcs Ans
Toro, 4Tobbl nMepeHecT nporpaMMmy M3  pasgena  «DPyHKUMM»  vnn
«@PyHKUMOHanNbHble GRMOKM» B  noaxogswykl  6ubnuoteky. JlokanbHble
repemMeHHble 1N MaKpoChl, MPUCOEAVNHEHHbIE K IKCMOPTUPYEMOW MYHKLUMN Wnn
yHKUMOHANbHOMY 6rioKy, KOMUPYHTCS BMECTE C Hel. OKCNOopPTUPOBaHHYH
dyHKUMIO unu 6nok criegyeT  nepekomnunupoBaTb B MeHepxepe bubnunotek
ISaGRAF, 4yTo6bl y6eamMTbcst B TOM, YTO OHa COOTBETCTBYET MapameTpam cpefbl
o6ubnmotekn. BubnuoteuHble QyHKUMM U YHKUMOHAnNbHbIE OrokM He MoryT
ncnonb3oBaTh rnobanbHble NepemMeHHble.

A.3.3 WUcnonb3oBaHue cpeacTB reHepaumm Koaa

Komanabl MeHio «Co3gaTb» MCMOMb3ylTCH ANA reHepauvmn koja v Ans Beopa
onuMiA M [OMOMHUTENbHBLIX  AAHHbLIX, WCMOMb3yeMbIX MNpyU CO3AaHMM  Koda
npunoxeHusi. OBpatuteck k pasgeny «Mcnonb3oBaHue reHeparopa koga» 3TOro
PykoBoacTtBa 3a 6onee nogpobHoi uHdopmaumen o6 aTux cpeacTaax.

Co3zdaHue koda npusnoxeHus

KomaHga «Co3paTb» 3anyckaeT reHepauuio koga npoekta. Onuuwm ans uenwu
reHepauuy [OSKHbI ObITb KOPPEKTHO YCTaHOBMEHbI A0 3anycka komadabl. [o
reHepauumn LeneBoro koga nobas HenpoBepeHHas nporpaMma npoBepsieTcs s
BbISIBNIEHUST CUHTakcuveckux owmbok. ISaGRAF copepxuT nocnepoBaTenbHbIv
KOMMUNSATOP, KOTOPbIA HEe MNepekoMNUNMpyeT MporpaMMbl, CKOMMMIIMPOBAHHbIE
paHee.
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is

Mpoeepka ebI6paHHbLIX NPO2PaMM

Komanga «MpoBepuTb» MO3BOMSIET MOMb30OBATEN0 MPOBEPUTL  CUHTaKCUC
nporpammM, BblAENEHHbIX B cnvcke. Ecnv npu npoBepke oLWNGOK He 0BHapyXeHO, TO
oHa He 6yadeT nepenpoBepsATbCS OO Tex Mop, noka eé copepxaHue He OGyaeT
N3MEHEHO.

Nmumauusi usmeHeHuUs

KomaHgoa «KocHyTbCA» MMUTUPYET M3MEHEeHMe Kaxaow NporpaMmbl, Tak 4YTO BCe
OHM BydyT KOMNUNMPOBATBLCSA CHOBA NpW NocneayoLen reHepaumm Kkoaa.

Pab6oyue onyuu npusioxeHus

OTa koMaHaa OTKpbIBAET OKHO Auanora, B KOTOPOM BBOAATCS FMaBHble napameTpbl
paboTatoLLero npuroxeHusi. OHY BKMHOYAIOT CUHXPOHM3aLMIO LMKIOB, yripaBneHue
owmnbkaMKn, HauvasnbHbIM PEXVM W annapaTHyl peanusauuio nogaepXKuBaembIX
nepemeHHbIx. OBpaTuTech k pasgeny «Mcnonb3oBaHve reHepatopa koda» 3TOro
[okymeHTa 3a 6onee nogpobHol nHpopmMaumei o6 3Tol kKomaHae.

Ucmopus usmeHeHul

OTa komaHga mcnonb3yeTcs Ans yctaHoBku onuuin MeHepatopa Koga 1SaGRAF,
AnA co3faHva u onTummsaumm kopa. Obpatutech k pasgeny «Mcnonb3osaHue
reHepartopa koa» 3Toro [JokymeHTa 3a 6onee nogpobHol uHdgopmauvein o6 atow
KomaHge.

Ucmopusi usmeHeHuii

OTa KOMaHAga OTKpblBaeT OKHO [Auanora, B KOTOPOM W3o6paxeHa WcTopust
n3meHeHun npoekta. Obpatutechk Kk pasgeny «YnpaeneHue [lpoektamuy» 3TOro
[OKyMeHTa 3a 6onee noapobHbLIM onNMcaHNeM 3TON KOMaHAbI.

OnpedeneHue pecypcoe

«PecypcbI» - 3T0 AaHHble, onpefenéHHble nonb3oBaTtenem ( Hampumep, dann ),
KOTOpble AOMKHbI ObITb 06beANHEHbI C LieneBbiM KOAOM, TaK YTO OHW MOTyT BbiTb
3arpyxeHbl BMecTe ¢ HuM. Obpatutecb k pasgeny «Mcnonb3oBaHve reHepaTtopa
Koda» 9TOro AoKyMeHTa 3a 6onee nogpobHbIM onmncaHuem chaina onpeaeneHns
pecypcoB.

OnpepeneHne pecypcoB (BHELWHVWE AaHHble, KoTopble OyayT obbeauHeHbl C
3arpyxaemMbiM KOAOM) Tenepb BOCMPUHMMAET OTHOCUTElbHble MMeHa nyTu. Bbl
MOXeTe WCMonb3oBaTb OTHOCWUTEMbHBLIN NyTb ".\", YTOOBI OMNpedenuTb BXOAHOW
daiin, pacnonoXxeHHbIW B nanke npoekta. 1o npumeHsietca n k TEXTFILE,
BINARYFILE pecypcam, u k danny, ykasbiBaemMomy B UHCTpyKumn "FROM".
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A.3.4 [pyrue cpepcTtea ISaGRAF

MeHio  copepxuT KOMaHAbl, KOTOpble BbI3biBalOT cpeactea ISaGRAF pgns
BblgeneHHoro npoekta. OGpaTUTECb K COOTBETCTBYIOLIMM pasgenam 3Toro
[OKyMeHTa 3a 6onee noapo6HbLIM onvcaHnem 3TUX CPEACTB.

lMpuesizka nepemMeHHbIX 8800a-ebI800a

KomaHga "CoeamHeHue B/B" 3anyckaeT penaktop COeAMHEHVS NepeMeHHbIX
ISaGRAF. 3TOT WHCTPYMeHT wcnomnb3yeTcsa AnA CO3[aHue CBSA3eN Mexay
OObSIBNEHHBIMM B CrioBape MNpoekTa MNepeMeHHbIMW  BBOAa-BbiBOAa U
COOTBETCTBYIOLLEIN annapaTypoun.

Pedakmop nepekpecmHbiX CCbIIIOK

KomaHpa "lMepekpecTHble CCbINKU rMo3BOnsieT Monb3oBaTento onpeaenuTb
Tabnuubl npeobpas3oBaHMa AnNA Lenoro npoekta. Tabnuua npeobGpasoBaHusi 3TO
MHOXECTBO TOYEK, KOTOPOE OnpeaensieT MHOXXECTBO UCMPAaBIEHHbIX 3HaYeHUA 4ns
aHanoroBblx BenuyuH. [peoGpasoBaHve MoxeT ObiTb  HENOCPeaCTBEHHO
NpucoeamnHEHoO K aHanoroBbiM MNepemMeHHbIM BBOAA WNM  BblBoda, NO3BOSSAS
nonb3oBaTtento  ubTPoBaTb  (U3MYECKME BeNWYMHbI  BBOAA-BbiBOAA  MIU
npeobpa3oBbiBaTh 3MEKTPUYECKME BENUYMHBLI COCTaBMSOWMX BBOAa-BbiBOAA B
FIOrMYeckMe 3HaYeHUs!, 3HaYMTENIbHO ynpoLlasi NporpaMMMpOBaHNE YypaBHEHU B
NPUMOXEHUN.

Beod onucaHus npoekma

KomaHnpa «[eckpunTop nNpoekTa» WCMonb3yeTcs ANs  peaakTupoBaHus
TEKCTOBOrO OMMCaHWs NpoekTa. ATOT JOKYMEHT MOSIHOCTBIO XapakTepuayeT NPOeKT.
B Hero MOXHO BHOCMTb 3anucu, ONWCbIBalOLIME U3MEHEeHWs B xofe paboTbl C
npoektom. OH oToGpaxaeTcsi B okHe MeHeaxepa MpoekToB.

lMeyamb 3ae8epwéHHO20 JOKyMeHma

KomaHpa «[MevaTb AOKymeHTa npoeKTa» MO3BONSET CO3AaTb M HaneyataTb
3aBEPLUEHHBbIA OOKYMEHT MO BblAENEHHOMY MpOeKkTy. JTOT OOKYMEHT MOXeT
cogepxaTtb mnobble KOMMOHEHTbl ( NpPOrpammbl, MepemMeHHble, napaMmeTpbl )
Bblj€NeHHOro npoekta. [nsa co3gaHusi He3aBepLUEHHOrO JOKYMEHTa HYXHO TOMbKO
onpefennTb ero cogepxaHue.

Ucmopusi usmeHeHulii

OTa KOMaHAa OTKpbIBaeT Auarnor, B KOTOPOM NpeAcTaBneHa UCTOPUS U3MEHEHWIA
npoekta. CmoTpuTe rnaBy "YnpaBneHue npoektamu" Ansi Gonee nogpoGHbIX
pa3bACHEHWIA.
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A.3.5 [oGaBneHune KomaHa B MeHI0 MHCTpyMeHTbI

ISaGRAF obecneunBaeT cnocob BBoAa ApYrux komMaHa B MeH "MHCTpyMeHTbI".
OnpepgeneHHble MoOnb3oBaTeNeM KOMaHAbl, KOTOpble AOMKHbI ObiTb A0GaBneHbI,
onucaHbl B TekcToBoM panne "ISAWIN\COM\ISA.MNU". Bul MmoxeTe fo6aBuTb 40
10 komaHa. KoMMeHTapum, HauMHaLWmecs ¢ CUMBONA «;», MOryT ObiTb BCTaBMEHbI
B mobon cTtpoke. Kaxpas komaHga onvMcaHa B [OBYX TEKCTOBbIX CTpokax B
COOTBETCTBUM CO CrieaytoLLMM CUHTaKCUCOM :

M=cTpoka_MeH
C=xOMaHIOHasA_CTpOKa

CTpoka MeHI0 - 3TO TEKCT, KOTOPbI A0MKeH ObiTb N300paxeH B MeHto. KomaHaHas
cTpoka - 310 koMaHga MS-DOS wnu Windows, koTopash MOXeT 3aBepLuaTbCsi
aprymeHTamu. B komaHgHoW cTpoke Bbl MoxeTe ucnonb3oBaTb cumBON «%A»
BMECTO VMMEHM OTKPbITOro npoekta u cumBon «%P» BMeCTO MMeHU OTKpbITOW
nporpamMmMbl. Crnegyrowmii npymMep 3anyckaeT Ans pefakTupoBaHust BblGpaHHOM
nporpaMmmsl ( 4ns UCnonb3oBaHus ¢ nporpammamu IL n ST ) :

M=Edit with Notepad
C=Notepad.exe \isawin\apl\%A\%P.1lsf

A.3.6 Cumynsaumsa n otnagka paboTbl NpUnoxeHUs

KomaHabl MeHo mcnonb3yloTcs Anst 3anycka rpadwuyeckoro pegaktopa 1SaGRAF
Kak B peXxnme CUMynaLuuW, Tak U B PeXUMe pearibHoro CoeanHeHs.

Cumynsyus

KomaHga «CumMynupoBaTb» OTKpbIBaeT OTNaAvuK B pexume cumynsumun. B atom
pexume MOSIBNSETCA APYroe OKHO, Ha3biBaemoe CUMMYyNSTopoM. 3Ta mporpamma
O4eHb nomnesHa Ans MpoBepku MoboN nporpammbl, Koraa LerneeBas MaliuHa He
pocTynHa. 3anyck cumynsitopa 3akpbiBaeT okHo MeHemkepa Nporpamm. OHo cHoBa
OTKPbLIBAETCS B peXMMe OTNafKu, Koraa OTKpbITbl OAHOBPEMEHHO OKHa OTnajyvka u
cumyngaTtopa. Cumynatop. CumynaTop He MOXeT OblTb 3anyLleH, ecrnv OTKPbITbI
[o4epHUe okHa ( pefakTopa, reHepaTtopa KOoAoB, COeAVHEHUs BBOAA-BbIBOAA...).
Kaxgoe u3 HUX JOSMKHO ObITb 3aKpbITO 40 BbIMNONHEHUSI 3TON kOMaHabl. Kpome Toro,
3Ta KOMaHa AOCTynHa u3 MeHio pegaktopos ISaGRAF.

PeanbHbIl omnadyuk

KomaHpa «OTnagka» OTKpbIBAeT [MlaBHOE OKHO OTNajuvka W 3aKpbiBaeT OKHO
Menepxepa [Mporpamm. OHO CHOBa OTKpbIBAeTCsl MOCME YCTAHOBMEHUS CBSA3U
Mexay OTNagyvMkoM W uenesbiM npunoxeHnem. OTnagymk He MOxeT ObiTb
3anyLleH, ecnu LeneBon Kod He creHepupoBaH. OTnaguMk He MOXeT ObiTb
3anyLleH, ecnu OTKPbITbl [ovepHWe OkHa ( pedakTopa, reHepatopa KOAOB,
coeAvHeHVs BBOAa-BbIBOAA...). Kaxaoe M3 HUX [OMKHO ObITb 3aKkpbiTo A0
BbINOMHEHNS 3TON KOMaHAbl. Kpome TOro, aTa KOMaHga [OCTynHa W3 MeHo
pepaktopoB ISaGRAF.
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lModzomoeka paboye2o npocmpaHcmea omsadku

KomaHga "Otnapka / Pabouee npocTpaHcTBO" no3sonsieT Bam onpepgenutb
CNWCOK [JOKYMEHTOB ANt HavanbHoro paboyero npocTpaHcTBa.  Takumu
AOKYMEeHTaMn MoryT 6bITb Nporpammbl, rpadpuka MNMpoxekTopa, Cnvckn nepemMeHHbIX.
pachmkm M cnuckn BpeMeHHbiX Auarpamm u3 npegpigywmx Bepcun  1ISaGRAF
TaKKe 3anucbiBalOTCA [AOKYMEHTaMu npoekta. [JoKyMeHTbl, OfnpegeneHHblie B
HavanbHoOM paboyemM NpOCTPaHCTBE aBTOMATMYECKW OTKPbLIBAKOTCH MNpW 3anycke
CUMYMALMN UNW OTNAAKW.

Debugging Workspace E

Documents: Workspace:

agitate (program) 33 | agitate (lizt)
citv1 (time diagram) dtv2 rtime diagram)
< |

init (program)
soaptemp (list)

ilorog Cprogram))
simulste (program)

oK Cancel

Ovanor nokasbiBaeT CyLLIECTBYKOLIME [OOKYMEHTbl MPOEKTa CrneBa W [AOKYMEHTHI,
BblbpaHHble AnA HayanbHoro paboyero npocTtpaHcTBa. McnonbaynTte ">>" n "<<"
KNaBuWN ANs NPOABMXKEHUS AOKYMEHTOB M3 OOHOro cnucka B Apyron. Kaxabin
NPOEKT MMEeET CBON COBCTBEHHbIM CMNCOK AOKYMEHTOB ANS HayanbHoro paboyero
npocTpaHcTBa.

YcmaHoeka ces3sell

KomaHgoa «YctaHoBneHue cBs3U» OTKpbIBaeT cregylollee okHO Aumanora. OHa
ro3BonsieT Nonb3oBaTento onpeaenuTb napameTpbl CBS3W, MCMOMb3yemble Ans
KOMMYHMKaLMM Mexay OTNagYMkoM Ha rMaBHOM KOMMbIOTEPE W LIeNeBon CUCTEMON
ISaGRAF.

«Homep noguuMHeHHOro» onpefenseT LeneBylo cuctemy unu 3apgady 1ISaGRAF.
OH pomkeH HaxoguTbcA B AvanasoHe oT 1 go 255. Obpatutech k PykoBoacTBy
Monb3oBaTens uenu Ans onpeaeneHns NCrnonb3yemoro Homepa.
«KOMMyHMKaLMOHHBbIN NOPT» MAEHTUMUMPYET annapaTHOE COOOLLEeHUE Mexay
nHcTpymeHTapueM ISaGRAF 1 uenbio. OTo MOXeT BbiTb UMsi NOCNefoBaTeNbHOro
nopta, wunm  «Ethernet», 3apesepBupoBaHHOe  CpeAcTBO  COOGLLEHMS,
ncnonbaytowee «Winsock» Bepcun 1.1.

«TanmayT» 3TO Bpemsi, OCTaBLUeeCs LerneBor cMcTemMe Ans BbIMONHEHUS onepaumn
CBSI3V MeX[y KOHLIOM 3anpoca oTnafyuk u Havanom oteeta. OHO ycTaHaBnunBaeTcs
B MunnucekyHgaax. lone «llepenoBTopbI» - 3TO KONWYECTBO aBTOMAaTU4ECKUX
MOMbITOK OTNaAyvKa YCTaHOBUTL CBSA3b Nepep YCTaHOBIIEHWEM KOMMYHWKaLMOHHON
oLnBKN.

YcmaHoeka nocnedoeamenbHol cesi3u

Mpu BbIGOpe nocnepoBaTenbHoro nopta ( COM1..4) kHonka «YcTaHOBKa»
ncnonb3yeTcs Ans AoCTyna K ApyruM napameTpam nocnenoBaTenbHOW CBA3W.

MoryT 6bITb BbIGpaHbl CKOPOCTb Nepefayn AaHHbIX, BUA KOHTpons n dopmart. Mpu
Bblbope pexvmMa «annapatypa» Ans «KoHtponb» ISaGRAF KoHTponupyeT nuHum
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CTS u DSR pnga ycraHoBneHuss noaTBepXAeHWs CBA3M B npouecce obmeHa
AaHHbIMK.

= YcmaHoeka cesizu Ethernet

Mpu BbIGOpe B KavecTBe nocnegoBatensHoro nopta «Ethernet», kHonka
«YcTaHOBKa» Ansa BBoAa «AQpec MHTeEpHET» U Homepa «Homep nopta» Ans cBA3un
no npotokony TCP-IP.

WHcTpymeHTapuin  ucnone3dyet 6ubnuoteky WINSOCK.DLL Bepcun 1.1 ans
KoMMyHuKaummu no TCP-IP. OtoT dann gomkeH ObiTb KOPPEKTHO YCTaHOBMEH Ha
xeécTkun guck. «1100» ato Homep nopTa, ucnonb3yembivi ISAGRAF no ymonyanuto.
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A.4 Ncnonb3oBaHue pepaktopa SFC

Asbik SFC ncnonb3yeTcs AN onucaHvs ornepaumn nocneaoBaTenbHOro npowecca.
OH wucronb3yeT npocToe rpaduyeckoe npeacTaBneHne Ans pasfuyHbiX LLaroB
npouecca 1 ycnoBui, NO3BONSIIOLLMX U3MEHUTb aKTVBHBIN war. Bxoa B nporpammy
SFC ocyuwecTtBnsetca npu nomolm rpacuyeckoro pepgaktopa SFC. SFC - aTo
anpo craHgapTta IEC 1131-3. OctanbHble s3blkM OBbIMHO OMUCHIBAIOT AEWCTBUS
BHYTPM LLAroB W1 fIOrMYecKue yCrioBUsi Ansi CoBepLUeHNs nepexoaos. [paduyeckuii
pepaktop SFC no3sonsieT nonb3oBaTento co3faBaTb 3aBepLUEHHbIE NPOrpamMMbl Ha
SFC. OH coBMeLLaeT BO3MOXHOCTM peaakTUpOBaHWUsi Kak TekcTa, Tak MU rpaduku.
Takum o6pa3oM, Bo3aMoxeH BBof Avarpamm SFC, cOOTBETCTBYOLIMX UM AEACTBUIA
n ycnosui. 0

A.4.1 OcHoBHble pa3gena A3bika SFC

Asbik SFC ncnonb3yeTtcs Ans npeacTtaBneHvs nocnegosaTenbHoro npouecca. OH
pasgensieT  UMKN  npouecca  Ha  HECKONbKO  CTPOro  OnpeAenéHHbIX
nocneaoBaTenbHbIX WaroB ( aBTOHOMHbIX CUTyauui ), pa3genéHHbIX nepexogamMu.
Obpatutecb k PykoBoactBy no HAsbikam |ISaGRAF 3a Gonee nogpobHou
MHcopmaLumen o a3bike SFC.

KoMnoHeHTbl SFC 06beaMHEHbI OPMEHTUPOBAHHBLIMU NMHUAMMU. [0 yMonyaHuio,
OpueHTauust NMUHUM - cBepXy BHU3. BOT OCHOBHble rpaduyeckme KOMMOHEHTHI,
mcnonb3yemMble Ans nocTpoeHus guarpamm SFC :

@] ...................... HavanbHbIn war

E] ...................... LWar

+ ...................... Mepexon

\lf ...................... MpbhkOK Ha war

E ...................... Makpowuar

D ...................... HavanbHbIi MakpoLuar
D ...................... KoHeuHbIi MakpoLuar

MporpammupoBaHne Ha SFC 06blMHO pa3gensieTcs Ha ABa pasfnyHbIX YpoBHS. 1-
YpoBeHb noka3blBaeT rpaduvyeckve Auarpammbl, HOMepa CCbIIOK Ha Larn u
nepexodbl W KOMMEHTapuW, nNPUCOEAMHEHHbIE K HUM. 2-YpOBeHb - 93TO
nporpaMMupoBaHve AeWCTBUMA BHYTPW Llara WAM YCroBUIW, NPUCOEONHEHHBLIX K
nepexody, Ha ST vnu IL. Moanporpammel, HanucaHHble Ha Apyrux s3bikax (FDB,
ST, LD wnu IL) moryT obpalwiatbcst K 9TUM OeNCTBUAM unv nepexogam. Hwke
npvBeaéH npumep 1-YpoBHS 1 2-YPOBHSI NPOrpaMMMpoOBaHus :
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YpoBeHb 1: YpoBeHb 2:
Start mixing Start mixing
Action (P):
Mixing done MixLevel :=10;
End_action;
11 Mixing done
MixLevel > 100;

lMporpamma lwara Ha 2 ypoBHe CO34aéTCs MpU MOMOLLM TEKCTOBOro peaakropa.
Mporpamma MoxeT cogepxatb 6roku, HanucaHHble Ha ST unu IL. lMporpamma
nepexooB 2 ypoBHsi MOXET ObITb co3faHa Ha sisblkax ST unu IL, unu npu nomoLum
pepakTtopa Quick LD.

= CxoxdeHue u pacxoxoeHue

WMcnonb3aytoTcst  Anst  NpedcTaBreHUst  MHOXECTBEHHbIX CBfized  Mexay
nepexogamu. MpocToe CXOoXOeHUe WNK PacxoXAeHWe NPeaCcTaBnseT pasfuyHble
BKIHOYatloLMe BO3MOXHOCTU MeXAy Pas3nunyHbIMK YacTsMU npoLiecca.

OpuHouHoe pacxoxaeHue (OR)
“— [lpepynpexaeHue: creaytoLme
nepexoAbl He UCKMoYatoLLme

<«— OpuHouHoe cxoxaeHune (OR)

[BoriHoe CxoxaeHne npeacrtasndaeT napansenbHble NPoLecChl.

=

<«—— [1BorHoe pacxoxaeHue (AND)

370 napannenbHbie
npouecchbl

—_|_— <+— [1BoitHoe cxoxaeHune (AND)
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lMepexod Kk wazy

Pepaktop SFC nossonsieT nonb3oBaTento pucoBaTtb CBA3W TOMbKO B HanpasneHun
cBepxy BHM3. MpbDKOK K Liary MoxeT ObiTb McCnonb3oBaH ANS NpeacTaBneHns
CBS13M C BEPXHel YacTblo gnarpaMmmel. CnegyroLlume anarpammbl 3KBUBANEHTHbI

MpbkOK K nepexogy 3anpeliéH u JorkeH npeactaBnAaTbcs ABOWMHbIM (M)
Pacxoxaernem.

Makpo wazu

MaKpomar - 3TO YHUKanbHOE npeacTasneHue aBTOHOMHOW rpynnbl waros wu
nepexonos. MaKpo war Ha4yMHaeTCcA C Ha4YanbHOro uwara W KOHYaeTcAa

3aBepLUAIOLLMM Larom.
Y
"»—JE

[eTanbHoe npeacTaBneHne Lwara Makpoca AOMKHO ObiTb onmucaHo B Tou e SFC -
nporpammMe. CMMBON Llara Makpoca AOMKEH UMETb TOT K€ HOMep CCbISIKU, YTO U
HayanbHbIN War Makpoca. OnncaHne Makpo Liara MOXeT cogepxaTb APYron Makpo
iar.

//

A.4.2 CospaHue gnarpamm SFC

Ona Toro, 4tobbl M306pasuTb Auarpammy SFC, nonb3oBaTento NPOCTO HYXXHO
BBECTM OCHOBHblE KOMMOHEHTbI AvarpaMmbl. Bce  ofguHOYHbIE  MWHWWK,
coeuHsiIOWMe ABa 3NeMeHTa ( ropu3oHTarbHble UMM BePTUKArbHbIE ) pUCYOTCS
pepaktopom SFC aBTOomaTuyecku. [Insi BCTaBkM cumBoOna Bblibepute B peaakTope
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naHenb WHCTPYMEHTOB W LUEMKHUTE Mbllbl0 B 06nacTy Auarpammbl, B KOTOPYIO
HY>XHO Mpou3BecTU BCTaBky. CUMBOMbI BBOOATCH B Tekyllen nosvumu. Moryt
MCNosb30BaTLCS CreaytoLLme ropsiumne KnaBuLLn:

F2: Iﬁl ................. BBecTv HayanbHbIN Wwar

F3: E:l ................. BBecTy OAUHOYHBIV Wwar

P BeecTn nepexon

F=: PE] ................. BBecTu npbixok Ha wwar

Fe: b P BBectn OR pacxoxaeHue unm cxoxgenve / lobaBuTb BETBU
tFET PR BeecTu AND pacxoxaeHne unu cxoxaenue / [lo6aBuTb BETBY
= BeecTtu makpoluar

Fa: ] ol BBecTu HaYanbHbIN UM KOHEYHBIN LWar Ans Tena makpoliara

(Cumeon t i onpedensem kombuHayuto ¢ knasuwel SHIFT)

CeTka penakTMpPOBaHMSA MOKa3biBaeT LEHTP KaxOoh SAYEWKUM pefaKkTupyemon
matpuubl. Onuun pegakTopa no3BonsT M3obpaxaTe 1 youpaTb CeTKy BO BpeMmsi
BBoAa Amarpammbl. CeTka OYeHb MomnesHa [Ans M3Ha4yanbHOro pPacronoXeHus
anarpammbl SFC unu Bblbopa eé€ uvactu. Mcnonb3ynte komangy «Onuum /
HacTtpowku» ans Toro, 4ytobbl M306pa3nTb Unu ybparb ceTky.

Pepaktop SFC ISaGRAF Bcerga nokasbliBaeT TeKyLuyld MO3vLMI0O B MaTpuue.
Tekywasn siyenka oTMeveHa cepbiM. ManeHbKMn kBagpaT B HWXXHEM MPaBoOM Yriy
MOXeT OblTb ucnonb3oBaH AnA CBOOOAHOTO M3MEHEHWS pas3MepoB SYEeeK.
OTHoleHne X/Y MOXeT ObITb, TaKKe U3MEHEHO.

|7 evaluate tmax ™)
ACTION (M)

= Co30aHue Cxoxx0eHus unu PacxoxdeHusi

CxoxpeHve unu PacxoxneHve Bcerga usobpaxaeTcs cneBa HanpaBo. [Ons
n3obpaxeHust CxoxaeHust unu PacxoxaeHusi ero neBbiA Yron [OMmKeH ObiTb
nomMewéH B obnactb guarpammbl. Tun nsobpaxeHuss (OQMHOYHBLIA UMK OBOWHON)
ycTaHaBnuBaeTCcs BbIGOPOM OHOM M3 3TUX KHOMOK Ha NaHenu.

Fe: b P BBectn OR pacxoxaeHune unm cxoxgenve / lo6aBuTb BETBU
....... BeecTtu AND pacxoxaeHue unu cxoxaeHue / lobaesute BeTBU

= HobaeneHue eemeu Cxox0eHusi

Mo3numu start n stop kaxgon 4ONONHUTENbHOW BETBU Pa3MeLLaloTCa Ha NUHUN
CxoxgeHuna wunn PacxoxgeHun npu NoMOowM KHOMOK naHenu. JleBbii yron
CxoxpgeHua wnu PacxoxaeHus JomkeH ObiTb BblOpaH nepes BCTaBKOW HOBOMW
BeTBW. [MpaBbii yron MMeeT TOT Xe CTUMb ( OAMHOYHBIA UNW OBOWHOW ), YTO U
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rmaBHbIN NeBbIv yron. Mpasbii yron He MoXeT ObITb BCTaBneH, ecnv He AobasrneH
neBbIN.

Fe: by P BeecTtu OR pacxoxaeHue unu cxoxaeHue / lobaButs BETBU
....... BBectn OR pacxoxaeHune unm cxoxgenve / lo6aBuTb BETBU

Bcmaeka makpo waza

OTa KHoMka ucnonb3yeTca ANs BCTaBKW Makpo Lara B rmaBHylo guarpammy. Teno
MaKpo Luara JAomkHO BbiTb onucaHo rae-nubo B atol ke SFC nporpamme.

Teno makpowaea

Makpo war gomkeH 6biITb onucaH B Ton xe SFC nporpamme, 4To M rnaBHas
avarpamma. Makpo Lwar AOfmKeH HauyMHaTbCA HavanbHbIM LAroM U KOHYaTbCs
3aBepLialoWMM WArom. Yactb guarpaMmbl, peannsoBaHHas Kak Makpo, AOMmKHa
ObITb aBTOHOMHA. HayanbHbI LWar Makpo AOMKEH UMETb Ty Xe CCbIfKy, 4TO ”
CMMBOI MaKpo Ha rnaBHOWN BETBW.

A.4.3 Pab6orta c cyuecTBytowen guarpammon SFC

[na BbiGopa npsiMoyronbHoW obrnacTn B cxeme Bbl MoxeTe ucnomnb3oBatb nubo
MBILLKY, NnMBO CTpenkn knaeBmaTypbl. BbibpaHHas obnacTb nomevaeTcs cepbiM
useTom. Toraa ucnonb3yTcs kKomaHabl MeHio "PepakTop™:

< & Komandbi Bbipeszamsb / Konupoeamb / YO0anumb

Cne}:lyrou.me KOMaHAbl OO0CTYMHbl B MEHKO «Pe.anTop» npun Bbl60pe KHOMKU
«CTpenKa» B NaHenu pegaktupoBaHua

Bblpesarts ........... nepemMecTuTb BbIAEMEHHbIN NPAMOYTONbHUK C 3KpaHa B Bydep
SFC

KonupoBats ........ CKOMMpOBaTb BblAENEHHbIN NPAMOYrOMbHUK C 3kpaHa B Gydep
SFC

Yoamtb.............. OuncTuTb (YAanuTb) BbiAENEHHbIA NPAMOYroNbHUK

BctaBuTh ............ BcTaButh conepxumoe bycepa SFC B TekyLein nosmumm

«PepakTop / KonupoBatb» konvpyeT 6ydep SFC Ha akpaH. Komanaa Konupoatb
/ BctaBuTb Kak ¢ guarpammamu SFC, Tak 1 ¢ waramu/nepexogamv nporpamm 2-
ypoBHs1. Kpome TOro, MOXHO CKOMMpoBaTb AvarpamMy B nporpaMme 1 BCTaBuUTb eé
B Apyryto SFC nporpammy. 3nemeHTbl BCTaBNATCA Nepes TeKyLuen no3numen.
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[% Cdeuz anemeHmMos

Korga anemeHTbl SFC BbibpaHbl B CxeMe, Bbl MOXETe cABWUraTb UX B APYroe MecTo
nyTemM nepeTackvBaHuWs BblIOpaHHOM obracTv € MoMoLWblo Mblwn. [loka Bbl
nepeTtackuBaeTe BblOpaHHyl0 06nacTb, HayanbHOE MONIOXEHUE BbIGPAHHBIX
3NeMeHTOB 3akpaluMBaeTcs.

C3

.
A I_—I//

2 102

Ob6nacTb HasHaveHus1 formkHa OblTb cBoGoaHa. Bo Bpems casura SFC cumBonos
BBO/ HEBO3MOXEH.

= MepeHymepayus wazoe u nepexodoe

Kaxpgpim war unu nepexop wuaeHTuduumpyetcs normyeckum Homepom B SFC
onarpamme. KomaHpa Pepaktop/llepeHymepoBaTh MO3BONSET MOMb30BaTENto
aBTOMAaTUYECKN YCTaHOBUTb MOCMeAOoBaTeENbHO HYMepauuio CCbinok Ans noboro
wara unn nepexofa B Tekywen SFC nporpamme. Korga Homep Lwiara nsmeHsieTcs,
HOMepa BCeX NEPEXOOB K 3TOMY Luary aBTOMaTU4Yecku 0GHOBMSIOTCS (TOXe camoe
NPUMEHNMO K Makpo LuaraMm 1 HayanbHbIM Luaram ).

-+ Mpsmoi docmyn Kk waaam unu nepexodam

KomaHga "Pepaktop / Mepentun Nno3BOMSieT MONb3oBaTento nonagatb Ha
CylLecTBYOWMA Wwar unu nepexop. [o3vumsi CKPONMpoBaHWUsS aBTOMaTU4ECKU
afanTupyeTca Tak, 4Tobbl Wwar unu nepexoq Obinu BUAHbI.

= Halimu u 3ameHUmMb meKkcm

KomaHga Pepaktop/3aMeHUTb MOXET ObiTb MCNOMb3oBaHa ANS HAXOXOEHUS Unn
3aMeHbl TEKCTOBbIX CTPOK B 3aKOHYEHHOW nporpamme (BCe Larm u nepexosbl).
[nanoroBoe OkHO 3aMeHUTb WCMOMb3yeTcs ANs BBOAA WCKOMOrO TekcTa M
OTKPbIBAET YPOBEHb 2, B KOTOPOM HaxO[AMTCS TEKCT.

A.4.4 BBop nporpamm 2-ypoBHsi

[ins BBOA@ NporpamMmbl 2-ypoBHS NOMNb30BATENIO HYXHO ABaXAb! LLENKHYTb MbILLbIO
Ha npsMoOyronbHUke Lara unu nepexoga. lporpamma 2 ypoBHS MoABNSETCH
cnpaBa B okHe SFC. JluHuio pasgena mexgy cxemont SFC n nporpammoin ypoBHsi 2
MOXHO CBOGOAHO NepemeLLaThb.
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Bbl MOXeTe OTKpbITb OAHOBPEMEHHO 2 obnacTu ypoBHS 2. MOXHO Mcnonb3oBaTb
crnegyowme KOMaHabl KnaBmaTypbl, MbILKU UK MeHio "PegakTop™:

Knasuamypa Mbiwb Mento "Pedakmop”
OTKpbITb B NocnegHem okHe  Enter Double Click PepaktupoBaTtb
YPOBEHb 2
OTkpbITb B oTAenbHOM okHe  Ctrl+Enter  Ctrl + DoubleClick PepaktupoBatb
YPOBEHb 2
B OTAENbHOM
OKHEe

Koraa BuAHbI ABa OkHa YpPOBHA 2, pasfeneHve Mexay HWMKM MoxeT cBo6oaHo
nepemellaTtbes. KHomka BnpaBO YPOBHS 2 UCMOMb3yeTCs ONs 3aKpblTUsl OKHa
YPOBHS 2.

Mo ymomnyaHuio Ans HanvMcaHus NporpamMmM 2-ypoBHsi ucnonb3ayetcst a3blk ST. [ns
nepexofoB 2-ypoBHA MOXeT OblTb Mcnonb3oBaH pegdaktop Quick LD. Otkpoetcs
He3aBMCMMOE OKHO Ans BBoda nporpammbl.  Wcnonb3yinTe kHonky "ST/LD" B
rosfioce 3arofioBka YPOBHA 2 [ANs CMeHbl aKTMBHOMO s3blka. 3Ta Komanza
[AeiCcTBUTENbHA TONBKO TOraa, Korga OkHO NPorpamMMMpoBaHUs YPOBHS 2 - MycTo.

STAD
/ \ Cloze Level 2 windaw

Change language
(transitions only)

MpAMOYronbHWK  pefakTUpOBaHWsS BO3HMKAeT BBEpPXy OKHa YypoBHSA 2. OH
ncnonb3yeTca Ans BBOAa KOPOTKOrO TeKCTa onmucaHusi. ATOT TEKCT MOSIBUTCS, Kak
koMmmeHTapun IEC Ha uyepTexe cumBonoB SFC. OTO oyeHb MONEesHo, Tak Kak OH

MOXeT ObITb MCNONb30BaH B APYrMX KOMaHAax, Takux, kak "lNeperTu..." un Takke B
Hagnucsax waros v nepexogos SFC.
Deszcription
initialize — lead i= stopped| tet
ACTIOH (F) A|

KomaHga "Onuum /| O6HOBUTL" MOXET ObiTb MCNOMb3oBaHa, Korga OTKPbIThbl OKHA
YPOBHs 2, ANnsi nepepucoBkn cxembl SFC ¢ MoaMUUMPOBaHHLIMK NporpamMmmamMu
YPOBHS 2.

Bcmaeka umeHuU nepemMeHHoU

Mpu nporpaMMmMpoBaHUMK Ha KakoM-nMBO Si3blke HAXMMUTE 3Ty KHOMKY Ans Bblbopa
repemMeHHoNn, 06bSABMNEHHOW B COBape NPOeKTa, U BCTaBKN €e UMEHN Ha TeKyLLyto
nosmumto kypcopa. Mpu ncnone3osanum Quick LD HaxxmuTe aTy KHOMKY Ansi Bbibopa
NepemMeHHON, KOTOpylo crneayeT MPUCOEAUHWUTb K BbIAEMEHHOMY KOHTaKTy unm
6noky napameTpoB BBOAa/BbIBOAA.
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F Bcmaeka 6510ka umnynbCcHbIx delicmeul 8 waa

lMpu nporpammMmpoBaHnM 2-ypoBHS1 Llara WUCMOMNb3ynWTe 3Ty KHOMKY ANs BCTaBKW
wabnoHa 6noka MMMynbCHbIX AEWCTBMA Ha TeKyLlylo no3uumio Kypcopa. Hwuxe
npuBeaeH opmat 6roka MMNynbCHbIX AEACTBUN :

Action (P)
ST statement;

End Action;

MmMnynbcHoe fenicTBre - 3TO MHCTPYKLUW, KOTOPbIE UCMONHSAIOTCSA TONBbKO OAUH pas,
Korfa Liar CTaHOBUTCS akTMBHbIM. OBpaTutech k pykoBoACTBY No si3bikaM ISaGRAF
3a 6onee NogpoOHbLIM ONMCaHNEM NporpaMMMpoBaHKsa Ha A3bike SFC.

N Bcmaeka 6noka He coxpaHéHHbIx Oelicmeull 8 waa

Mpn nporpammupoBaHuK Liara 2-ypoBHSA MCMOMb3ynWTe 3Ty KHOMKY ANS BCTaBKW
LwabrnoHa Groka He COXpaHEHHbIX AENCTBUIN Ha TEKYLLYH Nno3uuuio Kypcopa. Huke
npvBeaeH copmart 6noka:

Action (N)
ST statement;

End Action;

He coxpaHEéHHble OeNCTBUS - 3TO UHCTPYKLUM, KOTOPbIE BbIMOSHSIOTCS B KaXA0M
uukne PLC npu aktmBmsaumm wara. Ob6paTvTecb K PyKOBOACTBY MO SA3blkaM
ISaGRAF 3a 6onee nogpobHbIM onncaHnem nporpamMmMmpoBaHus Ha s3bike SFC.

F0 F1  Hoewle PO u P1 onpedenumenu deiicmeuii

ISaGRAF nopgepxuBaet HoBble onpegenutenn pewcteui PO wn P1. TMpwu
NporpaMMMpPOBaHUN 2-ypOBEHSI Luara Nonb3yNMTecb 3TUMMU KHOMKaMU A BCTaBKW
wabnoHoB 6rioka gevcteun PO unm P1 Ha Tekywyto nosuumio kypcopa. Huke
npvBeaeH chopmart Takoro 6noka:

Action (PO) : Action (P1)
ST statement; ST statement;
End Action; End Action;

OerictBna P1 - 3TO MHCTPYKUMKM, KOTOPbIE BBIMOMHATCA TONbKO OAWMH pa3 npwu
aKkTuBauuu wara (Takke, kak n ana mnynscHoro). Oericteust PO - 3T0 MHCTPYKUMU,
KOTOpblE BbIMOMHATCA TONMbKO OAMH pa3 npu AeakTvBauuu wara. ObpaTuTech K
pykoBoacTtBy no s3blkaM |SaGRAF 3a 6Gonee nogpobHbIM — onucaHueMm
nporpaMmMmmpoBaHus Ha a3bike SFC.

= Byneebi delicmeus

[Opyrasi TekcToBasi ceMaHTUKa MPUMEHUMAa HEMOCPeACTBEHHO K AENCTBUAM Hag,
6yneBbIMU NEepeMEeHHbIMU B COOTBETCTBUM C aKTUBHOCTbIO Luara. OTM [AencTBus
COCTOSIT U3 MPUCOEAMHEHHBIX K BHYTPEHHUM ByneBbIM nepemMeHHbIM Unu Bynesbiv
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nepemMeHHbIM BbIBOAA CUrHanNoB aKTUBHOCTW lara. BoT CWMHTaKcUC OCHOBHBIX
OyneBbIx AeNCTBUI:

<boolean_variable> (N); NPUCBOUTL MEPEMEHHON CUrHam akTMBHOCTU
wara

<boolean_variable>; TOT Xe pe3ynbtaTt ( aTpubyt N He sBnseTcs
HeobxoaVMbIM )

/ <boolean_variable>; NPUCBOUTbL NEPEMEHHOW WHBEPTUPOBAHHbLIN

CUrHasn akTMBHOCTU LWara

OcTarnbHble BO3MOXHOCTU MCMOMb3YOTCA ANl YCTaHOBKM unu cbpoca GyneBoit
nepemMeHHo Npu akTuBaumm wara. BoT cuHTakcuc Takmux 6ynesbix AeiCTBUIA:

<boolean_variable> (S); yCTaHOBUTb 3HaveHve nepemMeHHomn
WCTWMHHBLIM, KOTJa CUrHan akTUBHOCTW Luara
CTaHOBUTCS UCTUHHBIM

<boolean_variable> (R); YCTaHOBUTb 3HaYeHVWe NEePeMEHHON NOXHbIM,
KOrAa curHanm akTVBHOCTW Liara CTaHOBUTCH
UCTUHHBIM
= Hetcmeus SFC
[pyras TekcToBasi ceMaHTUka AOCTYMNHA ANs ynpaBfieHusi BbINOMHEHNEM AoYepHel
SFC nporpammbl. [OeiictBne SFC - 310 povepHas SFC nocnemoBaTenbHOCTb,
HavaTas MM 3aBepLUeHHasi B COOTBETCTBUM C YCMOBWSMU CUrHama akTMBHOCTMW
wara. fevictBua SFC wmoryt umeTb cneaywowme onpegenuteny: N (He
coxpaHeHHoe), S (yctaHoBuTb) unu R (cbpocutb). BOT CUHTaKCUMC OCHOBHbIX
pevicteun SFC:
<child_program> (N); 3anyckaeT [O4YepHIO MocnefoBaTenbHOCTb,
koraa war CTaHOBMUTCA aKTUBHBbIM.
MpekpaLyaet BbINONHEHNe novepHen
nocnefoBaTenbHOCTH, Koraa Luar CTaHOBUTCS
HeaKTUBHbIM.
<child_program>; TOT e pesynbtat ( aTpubyt N He sBnsieTcs
HeobxoaVMbIM)
<child_program> (S); 3anyckaeT AOYEpPHIO MnocnegoBaTenbHOCTb,
KOrAa Luar CTaHOBWUTCS aKTUBHbIM. Huyero He
[enaer, korga war CTaHOBUTCSA HEaKTUBHBIM.
<child_program> (R); ybrBaeT [o4YepHIO MocrefoBaTenbHOCTb,
KOrAa Luar CTaHOBWUTCSI aKTUBHbIM. Huyero He
Aenaer, koraa war CTaHOBUTCA HEaKTUBHBIM.
SFC nocnepoBaTenbHOCTb, 0ObsBNEHHas kKak [OeWcTBMe [OfkHa OblTb
cyuiecTtsyollen aoyepHen nporpammon SFC ans pegaktupyemon nporpammbl,
co3gaHHon MeHempxkepom Mporpamm 1ISaGRAF.
= lNMepexodbl, HanucaHHble Ha ST
Mepexon 2-ypoBHs - 31O GyneBo BblpaxeHue. [Ons Toro, 4tobbl 3agatb ero Ha
asblke ST. MpocTo BBEAuTE GyneBO BbIpaXKeHWEe B COOTBETCTBUM C CUHTAKCUCOM
ST. MNpu xenaHum MoxkHO A06aBUTb TOUKY C 3ansSTON B KOHLIE BbIpaXeHUs.
A-46 ICS Triplex ISaGRAF Inc.



PYKOBOLACTBO [NMOJIb3OBATEA

= lMepexodbl, HanucaHHble Ha Quick Ladder

Pepaktop Quick LD pocTyneH Ans nporpammupoBaHWs YCMoBWWA nepexopa 2-
ypoBHs. B aTom crnyyae gmarpamMma COCTOMT M3 OOHOW CTYMeHW C POBHO OOHUM
BWUTKOM, NpeacTaBnsaoLlmMM nepexod. MiMs nepexona He NMoBTOPSIETCSH Ha CUMBOIE
BUTKa. Hpke npuBedeH npvmep ycnosus nepexoaa, HanucaHHbin Ha Quick LD:

tonnle Cmd100

Manmode

Mpy nporpammupoBaHun Ha Quick LD wvcnonb3ywte cTpenku knaBuaTypbl Ans
nepemeLLeHnst No NorMYeckol ceTke U UCNOSb3yNTe ropsiune KnasuLy ANs BCTaBku

CUMBOJIOB:

F2: i, BCTaBUTb KOHTAKT Nocfne BblAEMNEeHHOro CMMBOMa/MHULMMPOBaTb
CTyneHb

F3i i, BCTaBMWTb KOHTAKT nepep BblAeNeHHbIM CUMBOSIOM

F4: .BCTaBWTb KOHTAKT NnapanmnenbHO BblAeNIEHHOMY CYMBOIY

FG: e, BCTaBWUTb GIIOK MOCNe BblAENEeHHOro cMMmBora

S BCTaBUTb GMOK Nepef BblAeNeHHbIM CUMBOSIOM

F8: e, BCTaBUTb BMOK NapannensHo BblAeNeHHOMY CUMBOIY

Kpome 3Toro Bbl MOXeTe LUENKHYTb Mbillblo Ha (YHKUMOHAMBHOW KHOMKe Ha
NaHenu BHU3Y OKHA NMPOrpamMMbl 2-ypOBHSI BMECTO (DYHKLIMOHAMbHBIX KMaBMLL.

Haxmvmute [RETURN] npu BblgeNneHHOM KOHTakTe wunu napametpe 6rioka
BBOJA/BbIBOAA [ANs BblOOpa NEPEMEHHOW UMM BBOAA KOHCTAHTHOMO 3HaYeHUs.
Haxmute [RETURN] npu BbigeneHHom dyHKUMoOHaneHOM 6rioke Anst Bbibopa ero
Tuna. Kpome TOro Bbl MOXeTe [OBaxAbl LUEMKHYTb MbIbI Ha CUMBONe Ans
OOCTWDKEHMA TOro xe adpdpekTa.

Haxmute [SPACE] npu BblAeneHHOM KOHTaKTe Ansi BblGopa UnuM U3MEHEHUs1 ero
Tuna (npsimMoi, obpatHbii unu Pulse Detection). O6paTtutecb k pasgeny
«Mcnonb3oBaHne pepaktopa Quick LD» atoro gokymeHTa 3a Gornee nogpobHbIM
onuncaHuemM Bo3aMoxHocTel Quick LD.

A.4.5 WUcnonb3oBaHue ranepeun SFC

Pepaktop 1ISaGRAF SFC ynpaBnset ranepeenn SFC: ato Habop ctpyktyp SFC,
KOTopble MOryT OblTb BBeAeHbl B ntobyto cxemy SFC. OnemeHTbl ranepeu SFC
MOryT [OMOMHMTENbHO BKMO4aTb NPOrpamMbl LIAroB M MEpexofoB YpoBHA 2.
Mcnonb3ynte cneagyiollme kKomaHabl MeHI0 "MIHCTPYMeHTbI":

KonupoBath B ranepeto SFC ............. KOMUpPOBaTb BblAENEHHble 3fIeEMEHTbl B
ranepeto SFC

BcraButb u3 ranepen SFC ............... BKIeuTb anemeHT ranepen SFC B TekyLyto
nosuumio
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Mpwn konupoBaHumn B ranepeto SFC (T.e. Npu co3gaHnM HOBOFO 3rieMeHTa ranepem
SFC), Bbl MOXeTe AOMOMNHUTENbLHO noTpeboBaTb BCTPOUTb NporpamMmy YpoBHS 2
BblGpaHHbIX cumBorioB SFC.
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A.5 Ucnonb3oBaHue peaakropa NOTOKOBbLIX AMarpamMmm

"padhnuecknint pegakTop notokoBbix Anarpamm ISaGRAF no3sonsieT nonb3oBaTento
BBOAMTb nporpaMmbl Ha s3bike FC (Flow Chart), ¢ penctBusmu n Tectamu
(peLueHunamun) 3anporpammmpoBaHHbiMK 6o Ha ST, IL nubo Ha s3bike Quick LD.
MoTokoBble [lMarpammbl — 3TO AMarpamMbl PeLLEHWI, KOTopble MOryT GbiTb Takke
1cnonb3oBaHbl  ANS ONWCaHWA MocnefoBaTenbHbIX OMepauuii, Tak Kak OHuW
MO3BONSAIOT ~ HEKOTOpble  AOMOSIHUTENbHbIE  BO3MOXHOCTHM,  TakMe  Kak
HebnoknpoBaHHbIE 0BpaTHbLIE MPbLIKKM.

A.5.1 OcHoBbl fi3bika FC

MotokoBble Ouarpammbl (FC) — 31O rpadmyeckuin S3biK MCMOMb3YHOLWMIACA ANS
onucaHus nocnegoBaTenbHbIX onepauuin. [loTokoBble [OuarpamMmmbl COCTOSAT U3
Hencteuin n TectoB. Mexay OeNCTBUSMWU 1 TECTaMN HaXOAATCS OPUEHTUPOBaHHbIE
CBSI3W NpeACcTaBnsioLLUME NOTOKU AaHHbIX. Huke AaHbl rpaduyeckme KOMMOHEHTbI
s3blka [NoTokoBbIX Odunarpamm:

T Hauyano cxembl FC: CvmBon "Havano" gomkeH BO3HMKaTb B Hayane nporpaMmbl
MotokoBbix pAumarpamm. OH yHMKareH W He MoxeT ObiTb nponyweH. OH
NpeacTaBnseT HavanbHOe COCTOsAHME AMarpaMMbl, KOraa oHa akTUBM3MPOBaHa.

':'5‘ KoHey cxembl FC: CumBon "koHeu" AOMKEH BO3HMKATb B KOHLE NpOrpaMmbl
MotokoBbix Ouarpamm. OH yHMKaneH u He MOXeT ObiTb mponylieH. MoxeT 6biTb
TaK, YTO HMKaKOro CoeIMHeHWs He NoAXoamnT K cumBony "KoHeul" (Bcerga BUTOK), HO
cumBon "KoHeu" Bce e HapucoBaH BHU3Y cxembl. OH npeacTaBnsieT coboi
3aKnoYNTENbHOE COCTOSHNE CXEMbI, KOrAa ucnonHeHne 6bino 3aBepLuUeHo.

\.I,r' MoTtokoBble cBA3n FC: [MoTOKOBbIE CBA3W — 3TO NUHWMK, KOTOpble npeacTaBnAaAlT
NOTOKN MeXOy AOBYMA TOYKaMu B Auarpamme. CBs3b Bcerga 3akaHumBaeTcs
CTpGJ’IKOI;I. [Be cBA3MN He MOryT UCXOAUTb U3 OQHOINO MCTOYHUKA.

= Oewcteua FC: CumBon fevicteusl npefctaBnsieT coboit AeNcTBUE, KOTOPOE HYXKHO
BbINOMHUTb. [encTBusa naeHTUOUUMPYIOTCS NpW NOMOLLM Yucna u uMmeHwu. [sa
pa3HbIX 0ObeKTa OJHON CXeMbl He MOTyT UMETb OAHO U TO Xe UMS UNK NOrMYecKuii
HOMep. fA3blkamy nporpaMmmmpoBaHust Ans AencTsuin MoryT 6bite ST, LD wnn IL.
[evicTBua Bceraa coeamnHeHbl CO CBA3AMM, OAHA NOAXOAUT K HeMy, Apyras ucxoaut
13 Hero.

<2 Tectbl FC: Tect npeactaBnsieT cobon  ByneBckoe ycrosue. TecT
naeHTUUUMpyeTcs  4YuMcroM U MMeHeM. B cooTBeTCTBUM CO  3HaYeHUEM
npucoeanHeHHoro BblpaxeHuss Ha ST, LD wnun IL, noTok HanpaenseTrca nvbo no
nytn "[a", nubo "Het". Ecnu nporpamma HanucaHa Ha ST, TO 3a BblpaXeHUeM
MOXeT crneposaTtb ABoeTouve. Ecnu nporpamma Hanucana Ha LD, To 3HaueHue
YCroBUWsi NPeACTaBnseTCH €AMHCTBEHHbLIM BUTKOM.
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=l

Mopnporpamma FC: Cuctema ponyckaeT onucaHWe WepapXvU4ecKow CTPYKTYpbl
nporpamm FC. lMporpammbl FC opraHnsoBaHbl B BMAE MepapXMyeckoro Aepesa.
Kaxpasa nporpamma FC wmoxeT BbidbiBaTb apyrme FC nporpammbl. Takas
nporpaMMa HasblBaeTCcs [oyYepHen nporpamMmon nporpammbl FC, koTopas ee
BbI3biBaeT. [Mporpammbl FC, KoTOpble BbI3biBalOT MNOANPOrpaMmbl, Ha3blBalOTCA
poauTensckumy nporpammamu. MNporpammbl FC obbeanHsaloTcs BMecTe B o6Liee
nepapxvyeckoe OepeBO, UCMONb3ys OTHOLWeEHWe "npedok - HacneaHuk'. Cumson
noanporpammbl B lMoTokoBow [uarpamme npeacTtaBnsieT Bbi30B MOANPOrpaMmbl.
McnonHeHne Bbi3biBatowen nporpammbl FC ocTaHaBnvMBaeTcs OO 3aBepLueHus
paboTbl noanporpaMmei.

Cneuudmueckue pencteua B/B FC: CumBon cneumududeckmnx pewnicteui B/B
npeactaBnseT [AeicTBMe, KOTOpOoe [JOIMKHO ObiTb BbinonHeHo. Kak pgpyrve
nenctens, cneuududeckne pencteua B/B  maeHTUMUMPYIOTCA HOMEPOM W
nmeHeM. OfHa M Ta Xe CeMaHTMKa WUCMomb3yeTCcsl B CTaHAapTHbIX AENCTBUAX U
cneunduyecknx gencteuax B/B. Lenb cneunduueckmux genctsunm B/B coctout
TONBKO B TOM, 4YTOObI caenaTtb cxemy 6ornee yiTaemol 1 choKycMpoBaTb BHUMaHWeE
Ha HenepeHOCUMbIX YacTsax cxembl. Micnonb3oBaHue cneuuduyecknx genctesmm B/B
— pononHuTenbHas ocobeHHocTb. Cneumnduyeckne 6rnokn B/B BepyT cebs TouHO
TakK Xe, Kak cTaHOapTHble AeNCTBuUS.

Coegunutenu FC: CoeguHuTenu WCNONb3ywOTCA ANSA NpeacTaBfeHusi CBA3U
Mexay ABYMsi ToukaMu avarpaMmmbl 6e3 BbluepumBaHusl. CoeamHuTensb 0b603HaveH
KaK Kpyr U CBsi3aH C HadanoMm rnoToka. YepTex coeauHUTens 3aBepLuaeTcs, Ha
COOTBETCTBYIOLLEN CTOPOHe (B 3aBMCMMOCTM OT HanpaBfeHUs NOTOKa AaHHbIX), C
NoMOLLBID  MAEHTUdMKAUMM  TOYkM  Uenm  (0OblMHO MMS  cuMBOMa  Lenw).
CoeguHuTens Bcerga nonagaetr B onpedeneHHbin B [lotokoBon [duarpamme
cumBos. CUMBOI Ha3Ha4YeHUs1 onpeaensieTcs ero Norm4yeckumMm HOMepom.

KommeHTapun FC: Brnok KOMMEeHTapueB COAEpPXXWUT TEKCT, KOTOpbI He uMmeeT
cMbicna ans cemaHTuku cxembl. OH MOXeT OblTb BBedeH Ha nobom cBo6OAHOM
MecTe B OkHe [loTokoBov [uarpammbl, U MCMONb3yeTcs ANS LOKYMEHTUPOBaHWS
nporpaMmm.

A.5.2 Beop NoTtokoBon [uarpammbl

Yrtobbl BBECTM CXemMy, Bbl OO/MKHbl MNOMECTUTb O3JIEMEHTDI (,EleVICTBVIﬂ, TeCTbl
peLLleHVIVI, COQH,MHMTQJ’IM...) B rpaqueCKyro obnactb, u Ha4YepTuUTb MNOTOKOBbIE
CBA3N Mexay HUMN.

Beod o6bexkmoe

YT106bl BBECTM OOLEKTbI B AMarpammy, BblGepuTe COOTBETCTBYIOLLYHO KHOMKY Ha
naHenm VHCTPYMEHTOB U LLENKHUTE B rpacdmyeckoit obnactu, rae Bbl XOTUTE ee
BBECTU. Bbl MOXeTe Nnbo NomMecTuTb 3remMeHT B cBoboaHyo obnacTb, unv BBecTu
€ero B MOTOK, LLENKHYB Ha CBSI3W NoToKa. BcTaBka Ha CBA3M fonyckaeTcs TONbKo Ans
BepTuKanbHbIX CBSA3el CBepXy BHM3. Bbl MoXeTe BBECTM crieylowme OCHOBHbIe
3M1EMEHTbI:
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...................... Aencreus, nporpammupyemble Ha ST, IL unn Quick LD

...................... cneunduyeckme pencteua BB (BblgensieT HenepeHoCUMMble
OencTBus)

...................... TecT (pelueHue), 3anporpammupoBaH Ha ST, IL or Quick LD
...................... coeguHnTenb

...................... BbI30B noanporpammel FC

PEOOK BE

..KOMMeHTapwui (TEKCT onucaHms)

Pepaktop MoTtokoBbix Auarpamm ISaGRAF, npegnaraet BaM CMMCOK KNaccuyecknx
cTpykTyp MoTokoBbIX [dnarpamm. Takue CTPYKTypbl MOryT GblTb BCTABNEHbI TOMBKO
B CYLLECTBYHOLUYIO CBsid3b notoka. OHWM He MoryT GbiTb MOMELLEHbl B MyCTYyO

obnactb:
SE ...................... If / Then / Else (aBon4HbIN BEIGOP)
3:' ...................... Repeat until (xgaTb 4O BbINONHEHWS YCrOBUS)
<G' ...................... While (umkn noka BbINONHAETCS yCNoBMeE)
L Bbi60op 06bekmoe

BbiGop rpaduyecknx 0GbEKTOB HyXKeH Anst GoNbLIMHCTBA KOMaH PEAAKTMPOBAHMS.
Mpachnuecknin pepaktop 1ISaGRAF FC nossonsieT BbiOpaTb OAWMH UMM HECKONBKO
0ObEKTOB cyllecTBylOWMX B obractu auarpammbl. YTobbl BbIOpaTh OOBLEKTHI,
HY>XHO BblbpaTh "pexum BbiGopa" (KHOMKa CO CTPENKon) B NaHENU UHCTPYMEHTOB.
YT06bI BbIGpaTh 0AMH 06BEKT, NOMb30BaTENb AOSHKEH WENKHYTL HA €ro CUMBOSE.

YT06bI BbIOpPaTL CMNCOK OOBLEKTOB, MpOTaLLMTE MBILIKY B Avarpamme Ans 3axsaTa
npsiMoyronbHo obnactu. Bce rpadwmyeckne o0OGbekTbl B NPSIMOYrOrbHUKE
nomeyaroTcs kak "BblIOpPaHHbIN".

BblGpaHHble 06bEKTbl YEPTATCA TEMHO CUMHUM LBETOM, C MasleHbKUMU YepHbIMU
KBagpaTtamMu BOKpyr rpadwmyeckoro cumBonia. MoxHo, Takke ypanatb wnu
nobaBnsitTe oAMH OOBLEKT BO MHOXECTBEHHbIA BbIOOp LUENYKOM Ha CUMBONE C
Haxkatuem knaeuw Shift nunn Ctri.

Ecnu penaeTtcs HoOBbIA BbIGOpP, TO BCE OTMETKM paHee BbIGpPaHHbIX OOGBLEKTOB
ncyesatoT. Ytobbl yoanuTb CyLLecTBYIOWMIA BbIGOP, NMPOCTO LUENKHUTE MBbILLKOW B
nycTtor obnactu, 3a npeaenaMmy NPsIMOYrofbHUKA OrpaHUYMBAIOLLErO BblGpaHHbIE
06BbEeKThI.

Ons oauHoYHOro BbIGOPA, MOXHO WCMONbL30BaTh CTPENKU KhNaBWaTypbl, YTOObI
nepeaBuraTb BeIGOp C ogHOro o6bekTa Ha Apyrol B cxeme. [OTOKOBble CBSI3W Tak
e MOoryT ObITb BblIOpaHsbl.

= Bcmaeka koMMeHmapuee

KommeHTapuu MoryT ObiTb BCTaBneHbl B noboe nyctoe MecTo AvarpaMmbl.
KommeHTapun He oKasblBaloT BMMSIHWE HA WUCMoSHEHWe nporpaMmbl. OHK genatoT
avarpammy Oonee uutaemon. YTobbl BBecTM 6GNOK KOMMeHTapueB, Bblbepute
COOTBETCTBYIOLLYIO KHOMKY B MaHEenu WMHCTPYMEHTOB M LUENKHUTE Ha TO MeCTo B
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Avarpamme, rae AormkeH ObiTb NomelleH KommeHTapwid. LllenkHute aBaxael Ha
KOMMEHTapuu, 4ToObl BBECTM W3MEHWTb TekCT. Hukakux  cheumanbHbIX
orpaHuMuYuBaloLLMx cumBonoB, Tuna "(*" n "*)", He HyxHO AnNs BBoAa TekcTa B brioke
KOMMeHTapueB. MoOXHO U3MeHUTb pa3mep 6roka KOMMEHTapueB nyTem
nepeTackuBaHWs yrna ero rpaHuLbl, Koraa OH BbiGpaH.

YepyeHue cesizeli nomoka

Bbibepute 3Ty KHOMKYy B NaHenu WHCTPYMEHTOB, YTOObl HA4YepTUTb CBSA3b MOTOKA
Mexay CyLecTBYLWMMK anemeHTamn. CBA3b HYXHO 4YepTWTb Bcerga B
HanpaBneHnn noTtoka. Bo-nepBbix, BbibepuUTe HECOEAMHEHHYIO BbIXOAHYI TOYKY
anemeHTa FC, 1 npoTawute MbILKYy NO HANPaBneHUIO K TOYKE HasHa4YeHusi, YTobbl
BBECTM CBSI3b. TOYKOM Ha3HayeHusi MoXeT ObiTb NnbGO Bepx (BXoAHAs ToOYKa)
HecoefMHeHHoro anemeHTta FC, nubo mwoboe MecTo B CyLIECTBYIOLLEN CBS3W.
TOuUKM CXOXOEHMS CBSA3EW MoKa3aHbl ManeHbKMMU cepbiMun KpyxkkaMu Ha [oTokoBomn
[vnarpamme. Toukn CxoxAeHWs MOryT ObiTb Takke BblOpaHbl MM CABWUHYTHI AnS
TOro, 4TOObI YNOpAAoUNTE AnarpaMmy.

Ucnonb3oeaHue coeduHumenel

Pepaktop MoTokoBbix Ouarpamm ISaGRAF nossonsieT ncnonb3osatb rpacuyeckue
COeAMHUTENN, Kak 3aMeHy BMAMMbIX CBA3en notoka. CoeamHutenu MoryT ObiTb
OYeHb MOMe3Hbl MpW MCMOMb30BaHMM WX BMECTO OYeHb AMUHHBLIX JUHUA W©
MOBbLILLAKT YMTAeMOCTb cxeMbl. CoeanHMTeNb He MOXET ObiTb MCNONb30BaH AN
YCTaHOBKM CBA3M C Apyron nporpammon FC.

CoeavHuTenb nomeLlaeTcst Ha cxeme kak apyron oobekt FC. OH npeactasnsieTcs

B BUAE KPYXKKa COAEPXALLero YUCMOBYIO CCbIMKY 3nemMeHTa (HasHaueHusi CBA3N
notoka). KpaTkoe onucaHue 3rnemeHTa MOSIBISIETCA PSAOM  C  KPYXKKOM

coeguHUTens.
03:Process ]

r
04:Everything Ok
Yes

Mo

r

| 05 Continue. ..

Exception handling

lNepedsuxeHue 06bekmMos

YTo6bl NepeaBrHYyTb OGbEKTbI B CXEME, Bbl JOMKHbI BbIOpPaTb MX W MepeTalnTb
MbILLKY, YTOBbI NEpPeaBUHYTb UX B cxeMme. Bbl MoxeTe nepeasuHyTb OAUH 3nemMeHT
UNM MHOXECTBEHHBIN BbIGOP. ONeMeHTLI HE MOTYT HaknafblBaTbCs APYr Ha Apyra
npu nepeaBuwxeHun. [lepemelleHVe 3MEMEHTOB Hemnb3s WUCMonb3oBaTb AMNs
COEQMHEHMS UX C CYLLECTBYIOLLIEH CBA3bIO.

Korga ogvH anmemeHT (peictBue, TecT...) nepemeluaeTtcs, pepgaktop [oTokoBbIX
Ounarpamm 1ISaGRAF aBTOMaTuyecku ABUraeT BMECTE C BbIGpPaHHbIM 3MEMEHTOM
BCE 3/IEMEHTbl HaxXOAsLMECS HUXKE N COeAMHEHHbIE C HUM. OTa 0COBEHHOCTb He
paboTaeT B criy4ae MHOXECTBEHHOMO BbiGopa.
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i1 UsmeHeHue pasmepoe 06Lekmoe

MoxHo cBOGOAHO WU3MeHATb pa3mep nwboro rpaduyeckoro obbekta, 3a
ncknoyeHnem cumeonoB "Hauvano", "KoHeu" n coeauHutenen. YTobbl M3MeHUTb
pa3vep anemMeHTa Bbl, BO-MEPBbIX, AOMKHbI €ro BblibpaTb. 3aTemM nepeTalimTe
MBbILLUKOW MarneHbKuii KBagpaTuK, HAapUCOBaHHbIV Ha ero rpaHuue, YTobbl M3MEHUTb
pasmep.

Korga aneMeHT COeMHEH CO CBSI3bl0 MOTOKA, W3MEHEHUE E€ro ropuU3OHTasbHbIX
pa3mMepoB AeNCTBYeT Ha MpaByld U Ha NEBYIO rPaHuLbl, TaKk Y4TO MPU U3MEHEHWUN
pa3MepoB 3MEMEHT OCTaeTCs MPaBUIIbHO LIEHTPUPOBaHHBLIM Ha CBSI3U.

<2 O6MmeH ebixodoe Ha mecme

Bbl MOxeTe 06MeHsiTb nonoxeHus BoixogoB [a / HeT Ha TecTe (pelueHue). YTobbl
coenaTtb 9TO, MPOCTO, LienkHWTe ABaxabl nnbo Ha "[da" nubo Ha "HeT" BO3ne
cuMBoOna TecTa.

A.5.3 Pab6orTa c cywiecTByloLlen CXeMOoun

KomaHgbl meHio "PepakTop” UCMOMb3yTCA AN U3MEHEHUs Unu 3aBepLueHus
cyulecTBytowend guarpammbl. BOMbWMHCTBO M3 9TUX KOMaH4 [AEUCTBYIOT Ha
3N1eMEHTbI, BbIOpaHHbIE B HACTOsILLEE BPEMS Ha Auarpamme.

= UcnpaeneHue cxembl

Knaeuwa DEL moxeT ObITb ncnonb3oBaHa Ans yaaneHus BbIOpaHHbIX 3N1IEMEHTOB.
Bucsiume cBsisan ypanstooTcs BMecTe C BblOpaHHbIMM 3nemeHTamu. McnonbayiiTte
komaHay "Pepaktop / OTMeHMTb" AN BOCCTaHOBMEHWS 3rEMEHTOB Mocne
komaHabl DEL. Komanga DEL MoxeT 6bITb Takke NpYMeHeHa K rpynne 3reMeHToB
BblbpaHHbIX B Auarpamme. Komangabl "Bbipesats”, "KonupoBartbk', "BcraButh"
MeHio "PepakTtop" UCMOMb3ylTCA AONA  MNepeMelleHnss Unu  KONMpoBaHWs
BblGpaHHbIX 31IEMEHTOB.

= Bcmaeumb U 3aMeHUMb

KomaHgbl "Pepaktop / Hatu 3ameHuTb " MOryT GbiTb MCMOMNb30BaHbI Af1si noucka
N 3aMeHbl TEKCTOBbIX CTPOK BO BCeW Mnporpamme (BCce AENCTBUMA U TecCThbl
3anporpammupoBaHHble Ha ST, IL wnu Quick LD).uanor Hantu/3ameHuTtb
ucrnonb3yeTcs ANsi BBOAA TEeKCTa rMnoucka W Ans NpsIMOro OTKPbITUS  Cekuun
nporpaMmbl, rae HaxoaMTCS TEKCT.

-+ Mpsimoti docmyn k anemeHmy

Komanga "Pepaktop / [lMepentn " paeT nomb3oBaTento npsiMov  JOCTynm K
rpacuyeckoMy 3anemMeHTy, Haxoaswemycst B cxeme. [103vumsi CKponnupoBaHus
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aBTOMaTUYEeCKN U3MeHsieTCA TaKk, 4ToObl anemeHT Obin BuAeH. D,OCTMI'HyTbIﬁ
SNEeMEeHT BblOeNnsAaeTcs.

lNepeHymMepayusi anemeHmMos8

KomaHga PepakTtop/llepeHymepoBaTb UCNoMnb3yeTcsa Ans  nepeHymepauum
3M1eMEHTOB MOTOKOBOW Anarpammbl. Kaxapih anemeHT FC nomeLleHHbIn Ha cxemy
naeHTucduumpyetcs  normdyeckum Homepom B FC  pguarpamme. Howmepa
pasMeLLalTcs peaakTopoM Kaxabld pas, Koraa BBOAWUTCS HOBLIA  3MEMEHT.
"MNepeHymepoBaTh" MO3BONSAET MNEpPeHacTpoMTb Hymepauulo 3neMeHTa B
COOTBETCTBUM C €ro NoMoXeHWeM B cxeme. Homepa yBenMumBalTCa CBEPXY BHU3 U
cresa Harnpaso

A.5.4 BBop nporpamMm ypoBHSA 2

[Ins BBOAA Nporpammbl 2-ypoBHS NMONb30BaTENO HYXXHO ABaXAb! WENKHYTh MbILLbIO
Ha cuMmBoOne AencTBus unm Tecta. MNMporpammbl YpOBHS 2 NokasaHbl cnpaBa B OKHE
FC. PaspenutenbHas nuHna mexay cxemon FC v nporpammamMu ypoBHsS 2 MOXeT
cBobOAHO ABUraTbecsl. Bbl MOXeTe OTKpbITb OOHOBPEMEHHO OAHY Unu ABe obnactu
ypoBHs 2. VmMeloTcA crnegylolme KOMaHAbl KiaBuaTypbl, MbIWKA U MEHIO
"PepakTtop":

Knasuamypa Mbiwb Mento "Pedakmop”
OTKpbITb B NocnegHem okHe Enter Double Click PepaktupoBaTtb
YPOBEHb 2
OTKpbITb B 0TAENbHOM OkHe  Ctrl+Enter Ctrl + DoubleClick PepaktnpoBatb
YpOBEHb 2 B

OTAENIbHOM OKHEe

Korpa BuaHbI ABa OkHa YPOBHS 2, pasgeneHve Mexay HUMKM MoXeT ObiTb cBO6oAHO
nepeaBuHyTO. KHOMKa cnpaBa Ha rosfioce 3arofoBKa YPOBHSA 2 MCMONb3yeTcsa Ans
3aKpbITUS OKHa YPOBHS 2.

Mo ymonyaHuio Ans HanucaHus nporpaMMm 2-ypoBHSI ucronb3yetcsa A3blk ST
(CTPYKTYpHBIN TeKCT). FA3bIkOM MporpaMmmmpoBaHusi MoxeT OblTb Takke IL unu
Quick LD. Nmsa BbiGpaHHOro sidblka MOSIBMSIETCA B MarneHbKOM MPsiMOYrofibHUKE B
nornoce 3arofioBka ypoBHs 2. 3anyctute komandy "Onuum / YcTaHOBUTb A3bIK
YPOBHS 2 " N3 MEHIO N LLENKHUTE MO 3TOMY MPSIMOYTOSIbHUKY, YTOObI M3MEHUTL
aKTUBHbIA A3blK. OTa KOMaHAa [enCTBUTENbHa TOMbKO, €CNM OKHO Nporpamm
YPOBHSI 2 NycCTO.

04: Start machine MA00

IL Language
ST Language

MpAMOYronbHWK  pefakTUpOBaHWs BO3HMKAeT BBEpXy OKHa YypoBHA 2. OH
ucnonb3yeTca [Ons BBOAA KOPOTKOrO TeKcTa OnucaHusl. JTOT TEeKCT, Takke,
nosiBATCSA, kak kommeHTapuii IEC, Ha yepTexe cumBornoB FC. 3To o4eHb nonesHo,
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TaK Kak 3TO UCMomnb3yeTcst APYrMMy KOMaHaamuy, Takumu Kak "lMepentn..." n Takke B
Haanucax genctenin n Tectos FC.

04: Start machine MA00

Start machine M100|

KomaHga "Onuumu / O6HOBUTBL" MOXeT ObiTb MCMOnb3oBaHa B NOOOW MOMEHT,
Korda OTKPbITO OKHO YpPOBHS 2, 4TOObl OGHOBMTb OCHOBHylD cxemy FC
M3MEHEHHbIMM NpOorpamMmMamMy YPOBHSI 2.

A.5.5 lporpammupoBaHue ypoBHsA 2 ¢ nomolbio Quick LD

Quick LD pgocTtyneH ans nporpaMmMmmpoBaHuns 2-ypoBHs. B cnyyae Teca pelwenns LD
avarpaMma COCTOMT U3 OHOW CTYNEHW C POBHO OAHWM BUTKOM, NPeACTaBMsitoLLMM
pelieHve. MMa pelleHus He MOBTOPSIETCA Ha cuMBOMne BWTKa. Hwxe npuBepeH
npuMep TecTa, HanucaHHbIn Ha Quick LD:

togale Crmd1 00

Manhode

Mpu nporpammupoBaHun Ha Quick LD wucnonb3yinTe cTpenku knasmaTypbl Ans
repemeLLeHns Mo NIOrMYecKon ceTke N UCNonb3ynTe criegytolne ropsayve Knasuwm
NS BCTaBKN CUMBOJIOB:

F2: s BCTaBWTb KOHTAKT MOCIe BblAENeHHOro CMMBona

F3:. ....BCT@BUTb KOHTaKT nepep BblAeNeHHbIM CUMBOIOM
: ..BCTaBUTb KOHTAKT napannenbHO BblAENeHHOMY CYMBOMY
F5: s no6aBuTb BUTOK NapannenbHO BbIAENEHHOMY CUMBONY (He Ans
TecToB)

BCTaBWTb BNOK Mocrne BblAeNeHHOro cuMBona
BCTaBWTb 60K Nepes BblAeNneHHbIM CUMBOSIOM
....BCTaBUTb BMok napannensHoO BbiAerieHHOMY CUMBOIY
..406aBNTbL CMMBON MNpbbKka B napannenb C BblGpaHHbIM BUTKOM
(He onsa TecToB)

MpbbKOK BeAeT K UMeHWU CTyneHn. IMsi cTyneHn MoxeT OblTb BBEAEHO HaaTUeM
ENTER, korpa BblbpaH 3aromoBok ctyneHn. Pepaktop ISaGRAF noMHuT yxe
BBEAEHHbIE METKN CTyNeHen, onpeneneHbl N OHW AN UMEHWU CTYNeHW unu ans
onepaumn npbbkka. Oduanor "Mpbbkok/MeTka™ [aeT Bam BO3MOXHOCTb BBECTM
HOBYIO METKY Wnu BbiGpaTb CyluecTyloLlylo. Ecnv Bbl BBOAUTE HOBOE WMSI, OHO
OyneTt aBToMaTuyeckn fobaBneHo B cnmcok. KHomnka "YHUYTOXUTBL" Mcnonb3yeTcs
ANs yaaneHus BblAenNeHHOro uMeHmn u3 cnucka. OHa He yaansieT MeTKy Ha CTyMneHu,
KOTOpYl0 Bbl BbiGpanu B guarpamme. YToGbl 3TO caenatb, NPOCTO HaXmuTe
MpuWHATL KOraa NPSIMOYronbHUK PeAakTUPOBaHKS NyCT.

Kpome aToro Bbl MOXeETE LIEMKHYTb MbIWb0 Ha (YHKUMOHANbLHOM KHOMKE Ha
naHenn BHU3Y OKHa NporpaMMbl 2-ypoBHSI BMECTO (PyHKLIMOHAMBbHbBIX KNaBuLL.
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Haxmute ENTER npu BblgeneHHOM KOHTakTe wnu  napametpe Grioka
BBOAA/BbIBOAA AnNA Bblbopa MepemMeHHOM UM BBOAA KOHCTAHTHOMO 3HAYeHus.
Haxmute ENTER npu BblaeneHHoM ¢yHKUMOHanbHOM Groke ans Belbopa ero
TMna. Kpome TOro Bbl MOXeTe [ABaxdbl LUENKHYTb MbIbIO Ha CUMBOME Ans
OOCTWDKEHMA TOro xe adpdpekTa.

Haxmute Control + SPACE npu BblgeneHHoM KOHTakTe Ansi Bblbopa wnm
n3MeHeHMss ero Tuna (npaMow, obpaTtHei). O6patutecb K  pasgeny
«Mcnonb3oBaHne pepaktopa Quick LD» aToro gokymeHTa 3a Gonee nogpobHbIM
onvcaHneM BoamoxkHocTen Quick LD.

A.5.6 [MokasaTtb onuumn

KomaHga "Onuum / HacTpowku" oTkpbiBaeT Auanor, rae CcrpynnupoBaHbl Bce
napamMmeTpbl U onuuK, Kacarwmecst paboyero NpocTpaHcTBa pefakTopa 1 Yeptexa
avarpamMmbl.  Vcnonb3ynte npoBepku rpynne "Paboyee npocTpaHCTBO" 4TOOBI
nokasaTb WM CKpPbITb NaHenb WMHCTPYMEHTOB M CTaTyCHYK MaHenb peaakTopa.
Onuuun rpynnbl "Document” No3BONSAOT BaM NokasaTb WMIN CKPbITb TOYKW PeLLeTKu
penakTUpOBaHWA U nokasaTb cxeMy Nnbo YepHo-6enoi, NMbo LBETHOMN.

Mcnonb3ynte KkHOMKy "YBenuyeHne" naHenu WHCTPYMEHTOB, ANst W3MEHeHUs
Tekyllero macwraba. 3ta KomaHga Bcerga vmeeTtcs npu paboTte ¢ nporpammoi
Quick LD npucoeamMHeHHOM K AENCTBUIO UMK TECTY.

Wcnonb3ayiite kHonky "CeTka" naHenu MHCTPYMEHTOB YTODObLI MokasaTb WMN CKPbITb
TOYKW peLueTkn peaakTupoBaHus. JTa KOMaHAa, Takke, umeetcs npu paboTe ¢
nporpammoit Quick LD npucoeanHeHHON K AENCTBUIO UMK TECTY.

WUcnone3yite komaHay "Onuum / Wpudt" ons BeiGopa nMeHu Wwpugta cumsona
KOTOpbIN Ucnornb3yeTcsi Bo Bcex AokymeHTax ISaGRAF. [Npu BbizoBe u3 6rnokos ST
mnu IL, Bbl MoXeTe onpenenvTb pasmep wpudTta. MNpu Bbibope wWwpudTa Ans
rpacpuyeckoro suga (FC nnm Quick LD), ctunb wpudTta n pasmep He OTHOCSATCH K
Oeny u uUx He HyxHo BblbupaTtb. [paduueckne pepaktopbl 1ISaGRAF Bcerga
paccunTbIBalOT pasmep WpudTa B COOTBETCTBUM C TEKYLLMM MacLuTabom.
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A.6 Ucnonb3oBaHue peaakTopa Quick LD

Asbik LD pgonyckaeT rpacuyeckoe npeacrasneHne byneBbix BolpaxeHuin. Bynesbl
onepatopbl AND, OR, NOT siBHO npeacTaBneHbl B TONOMorMn gmarpammel. bynesbl
BbIXOAHblE MepeMeHHble MpucoeauHeHbl K BUTKam rpaduka. Pegaktop Quick LD
fJornyckaeT MpocToW BBOA [AuarpamMm MNpy NOMOLUM  KNaBuaTypbl UMM MbILLK.
OnemeHTbl aBTOMaTUYECKWM CBS3bIBAOTCA W Pa3MeLLaloTcst MO CTYNeHsaM camum
penaktopoMm. lNonb3oBaTento He HYXHO M3obpaxaTb HUKaKkux coeaunHeHuin. Kpome
atoro, pepaktop Quick LD pa3melyaeTt cTyneHu guarpaMmbl Takum obpasom, 4To
MeCTO, 3aHMMaeMoe AnarpaMmMon, Bcerga onTumarnsHo.

A.6.1 OcHoBbI fi3blka LD

1k

-

lMporpamma Ha A3bike LD npeactaBneHa CAMCKOM CTyMeHEW, Ha KOTOPbIX
pacnonoxXeHbl KOHTaKTbl U BUTKW. Hwke npvBeaeHbl OCHOBHble KOMMOHeHTb LD
avarpammbl

lonoeHasi yacmb cmyneHu ( siegasi WUHa NUMaHusi )

Kaxgas cTyneHb HauMHaeTcsa C MEBON LUMHbI MNWUTaHUS, HavanbHOe 3HaveHue
KoTopon wucTuHHO. Pepaktop Quick LD aBTOMaTuMyeckun co3gaér neBylo LUUHY
nMTaHUs, Koraa Nepsbl KOHTAKT CTYMEHN Co3aaH nonb3osatenem. Kaxaasa cTyneHb
MOXET UMEeTb NOrmyeckoe MMsi, KOTOpoe MOXET UCMONb30BaThCs B KAaYecTBe MeTKU
ANSA MHCTPYKLWN NpbhKKa.

KoHmakmabi

KoHTakTbl M3MeHsIIoT NOoToK OyneBbIX AaHHbIX B COOTBETCTBUM CO 3HAYEHWEM
6yneBol nepemeHHol. ViMa nepemMeHHON n306paxeHOo Haj CMMBOJSIOM KOHTaKTa.
Cnepyowime TUNbl KOHTAKTOB NOAAePKMBatoTCst pegaktopom Quick LD :

....NPSIMOW KOHTaKT

o L S MHBEPTUPOBAHHbBIN KOHTAKT

-IPI' ..................... KOHTaKT C onpeaeneHnem nonoXunTensHoro (nepegHero) poHTa
0 | KOHTaKT C onpegeneHvemM oTpuuaTenbHoro (3agHero) dopoHTa
Bumku

Butok npenctaenset gevictBue. COCTOsiHME CTyMNeHW (COCTOsIHME CBSi3W B NeBOW
YacTu BUTKA) WCMONb3yeTcs ANnst M3MeHeHus OyneBoi nepemeHHon. Wwms
nepeMeHHon un3obpaxeHo Hag cumBonoM Butka. Cnepywowme Tunbl BUTKOB
noaaepxusatoTca pegakropoM Quick LD :

'[ ]' ..................... NPsIMO BUTOK

g A MHBEPTUPOBAHHbBI BUTOK

{3]' .."yCTaHOBUTL" BUTOK AENCTBUSA

‘[R]' ..................... "cbpocuTb" BUTOK OENCTBUSI

o BWTOK C OMpeaerneHnemM nosioxmTensHoro (nepegHero) chpoHTa
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Ei3

—U

{N} ..................... BUTOK C onpepgeneHnemM oTpuuaternibHOro (33,ElHeI'O) d’.)pOHTa

®PyHKUUOHaIbHbIE 6J10KU

Brnok agwarpammbl LD MoxeT npeactaBnsite yHKUMIO, (PYHKUMOHanNbHbIA OrioK,
nognporpammy unu onepatop. Ero nepeblii BXoAHblE M BbiXOAHbIE NapameTpbl
BCEerga COeAMHEHbl CO  CTyneHblo. [pyrMe napameTpbl  OnvcaHbl  BHe
npsiMoyrorbHuka 6roka.

t|me#15_ PT ET _TEIapsed

OnpedeneHue ¢hyHKYUOHanbHbIX 610koe "In Line"

Hoeas komaHaa "In Line" B meHio "IHcTpyMeHTbI" pegakTopa Quick LD no3sonsiet
onpenensite, SBNseTcs peaaktupyemblii 6nok "In Line" ®b unu HeT. 3Ta KoMaHaa
AeiicTBYeT Kak nepekntoyaTens, 4Tobbl ycTaHaBnveaTb unn cbpaceiBaTb aTpubyT
"In Line" pepaktupyemoro ®b. Korga "In Line" ycTtaHaBnuBaeTcCsi, mManeHbkasi
obrnacTb 3arofioBka, nokasbiBawowas TekcT "In  Line", otoGpaxaetrca B
WHCTPYMEHTarnbHbIX NaHensx.

KoHey cmyneHu ( npaeasi wuHa numaHusi )

CTyneHun 3akaH4yvMBaeTcs npaBoW wWwuHOW nuTaHuda. Pepaktop Quick LD
aBTOMaTU4ecku BCTaBNAET NPaByto WWHY NUTaHWS, Koraa nosb3oBaTenb nomeLlaeTt
BWTOK B uarpammy.

Cumeos npbikKa

CuvmBON npbbKka BCErga CCbinaeTcd Ha MeTKy CTYMeHW, T.e. UMS 3TON CTYMNeHw,
onpeaenéxHoe rae-nnbo B 3Tol xe avarpamme. OH NOMELLLaeTCs B KOHLIE CTYMEHMU.
Ecnu cocTtosiHue CTyneHu WCTUHHO, BbIMOSIHEHWE AMarpamMbl NPSMO NepengéT K
nomMeyeHHon ctyneHun. CrnieayeT uMmeTb B BUAY, YTO 06paTHbIE MPbRKKM OMacHbI, Tak
KaK OHW MOTyT NPUBECTM K 6nokmMpoBaHmio Lmnkna PLC B HEKOTOPbIX Cryyasx.

Cumeos1 eo3epama

CumBon BO3BpaTa pa3MellaeTca B KOHUEe CTyneHu. OH 03HayaeT, YTO BbINOSHEHWE
nporpamMmmbl 4OMKHO ObITb OCTAaHOBMNEHO, ECNU 3HaYeHVEe CTyneHn UCTUHHO.
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Beod «EN»

B HekoTopbIx onepaTtopax, yHKUUSIX U PyHKLMOHanNbHbLIX Griokax nepsbiil BBOA HE
nMeeT OyneBcCKOro Tuna AaHHbIX. Tak Kak NepBsbli BBOA Bcerga AOMKeH ObiTb
COeAVHeH CO CTyMeHblo, TO APYroi BBOA aBTOMATMYeCKW BCTaBMSIETCH Ha MepBYio
nosuumio, HasbiBaemyto «EN». Brok BbinonHseTrca Tonbko B TOM Ccryyae, ecnu
BBog «EN» wuctuHeH. Hwxe npvBeaéH npumep onepatopa CpaBHEHWA U ero
3KBMBAnNeEHT Ha a3blke ST :

B IF rung state THEN
en a— q := (valuel > value 2);
waluel i ELSE
] g := FALSE;
waluel | ENDfl F;
"z (* MPONOIIXUT b CTyIeHb c

cocTossHMEM g *)

Bbieod «<ENO»

B HekoTopbix onepatopax, (yHKUMAX Unn yHKUMOHaNbHbIX 6riokax nepBbli BbIBOA
He MMeeT OyneBckoro Tuna AaHHbIX. [lockonbKy MepBbI BbIBOL BCeraa OOMmKeH
ObITb COEAUHEH CO CTYMEeHblo, APYro BbIBOA aBTOMAaTMYeCKU BCTaBMseTCH Ha
nepsyto nosmumio. OH Ha3biBaeTc «kENO». 3TOT BbiBOA BCerga HaxoguTcs B TOM
K€ COCTOsiHUM, 4YTO U nepBbii BBoA Onoka. Hwke npuBenéH npumep
dyHKuMoHanbHoro 6noka AVERAGE u ero akBuBaneHT Ha a3bike ST :

FVERAGE AVERAGE (rung_state, Signal, 100);
RUN &no outSignal := AVERAGE.XOUT;
signal |, seour] Out Signal eno := rung_ state;
7 B (* NPONONXMTH WMUHY C COCTOSHMEM eno
o |, *)

B HekoTopbIx cnyyasx ogHoBpeMeHHO Heobxoaumbl kak EN, tak n ENO. Huxe
npuvBeaEH NpumMep apmmeTU4eCKoro onepaTopa 1 ero akemBaneHT Ha ST :

+ IF rung state THEN
en eno result := (valuel + value2);
valuel i q result END IF;
T B eno := rung_state;
vaiuez | (* HpOI[OJ')DKI/[’I‘I: mMHY C COCTOsSHMEM eno
- *

HHYH o0zpanuyenus pedakmopa Quick LD

Pepaktop ISaGRAF Quick LD He nossonsieT npoaomkutb CTyneHb ( BCTaBUTb
HOBBIW KOHTaKT Uy BUTOK) BNpaBo OT BUTKa. Ecnu ogHol ctyneHun TpebyeTcs cpasy
HECKOMNbKO BbIBOAOB, TO COOTBETCTBYIOLLME BUTKW JOMKHbI ObITh NapanmnenbHsbl.

ICS Triplex ISaGRAF Inc. A-59



PYKOBOLACTBO lMOJIb3OBATENA

A.6.2 BBop guarpammbi LD

Bce komaHabl pepaktvpoBaHusa pegaktopa Quick LD moryT 6biTb BbINOMHEHbI Kak
npy NOMOLLY KNaBuaTypbl, Tak U MbILLW.

e Cemka pedakmupoeaHus

Ounarpamma LD BBOAUTCS MpM MOMOLUM formyeckonm Mmatpuubl. Kaxgas sderika
MaTpulbl MOXeT cofdepxaTb A0 ogHoro cumsona LD. [Monb3yitech cTpenkamm
KNaBMaTypbl MNU MbllWbO AfS NepeMelleHns no sfyerikam. Tekywlas sdvenka
romMeYyeHa MHBEPTMPOBaHHbLIM  LBETOM. [INns  HEeKoTopbiX onepauun Mo
KONUPOBaHMIO/Bbipe3aHNo/BCTaBKe MOXHO NomevaTb cpa3y HeCcKonbko suveek. Mpu
MOMOLLM MbILIW 3TO AenaeTcsa Tak : NpoCTO nepemellanTe Kypcop MbIlLW BHYTPU
anarpammbl. [pu nomowm KnaBuaTypbl, MOMb3yWTECb CTPenkamu npu HaxaTtown
knaswuwe SHIFT.

= Bcmaeka Hoeoli cmyneHu

[ina BCTaBKM HOBOW CTyneHW B Auarpammy, nepemectute obnacTb Bblibopa 3a
NOCNEAHIO CYLIECTBYIOLWYK CTyneHb W BCTaBbTe KOHTAKT ( HaxmuTe F2 wnm
COOTBETCTBYIOLLYIO KHOMKY Ha naHenu ). MNossnTca HoBas CTyneHb C OOHVM BUTOM U
OOHUM KOHTaKTOM.

= Bcmaeka kommeHmapusi 0nsi cmyneHu

Kaxgas cTyneHb MOXET COMpOBOXAATbCA AOKYMEHTaUMen pasmepoM [0 AOBYX
CTpOK TekcTa. [Ina BBOAA KOMMEHTapusi NepeMecTuTe BblAeneHHyo obnacTte Ao
SYeNKM Haf CTyneHblo K HaxmuTe knasuwy ENTER wnu gsaxabl WENKHUTE
MbILLbK HA 3TON sIYENKe :

Hit ENTER on this cell

/

[= =]

blead brandam ledz
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= Beod Memku cmyneHu

Kaxxgasi cTyneHb MOXeT OblTb MAEHTU(MUMPOBAHA NPU NOMOLUM UMEHU. DTO UMS
MOXeT ObITb MCMOMNb30BaHO B KAYeCTBE LiENeBOi MeTKu ANs onepauuu nepexoaa.
[na BBOJA UMK N3MEHEHUSt METKU CTYMEHU NepemMecTuTe BblaesieHHyo o6nacTtb Ha
Hayano n Haxmute ENTER unu gBaxab! WENKHUTE MbILLbIO HA SYeiike :

Haxmute ENTER Ha aToi avelike

[+ =]

J blead brandom led2

Pepaktop 1ISaGRAF Quick LD 3anomuHaeT paHee BBeAEHHbIE MMeHa CTyneHen 1
agpeca nepexogoB. OkHo amanora "Mpbbkok/MeTka" paét Bam BO3MOXHOCTb
BbIGpaTb CYLLECTBYHOLLYIO METKY NN CO3AaThb HOBYIO.

Ecnu Bbl BBegéte HoBoe MMs, OHO ByaeT aBTOMaTM4ecku O0GaBNEHO B CrMCOK.
KHomKka «YHUYTOXUTB» WCMOMb3yeTcs ANs YyAaneHus BblENEHHOr0 WMeHU Y3
crnucka. OHa He ypgansieT MeTKy Ha BblOeneHHOW CTyneHu auarpammebl. [ns atoro
npocto HaxxmuTe MPUHATBL, Koraa OKHO Auarora nycro.

= Bcmaeka cumeosioe 8 cmyrieHb

BcTaBka CUMBOMOB ( KOHTakTOB, KomeL, GIOKOB... ) B CYLLECTBYMOLYIO CTyneHb
BCeraa npou3BOANUTCS B COOTBETCTBUM C TEKyLUEelN BbiaerneHHoM obnacTtbio akpaHa.
BaM HyXHO BblOenuTb TPeGYeMyHo SiUeliKy BHYTPW CTYNEHU OAHY U3 CriefytoLmx
(pyHKUMOHATbHBIX KNaBWLWL Asi BCTABKY
KOHTaKT CrieBa OT BbIAENEHHOro CMBONa
....KOHTaKT cnpaBa OT BblA€NeHHOro CMMBora

..KOHTaKT napannernsHO BblAeNIEHHOMY CUMBOIY
6nok cnesa OT BblAENEHHOro CUMBONa
...Brok cnpaBa OT BblAENEeHHOro CMMBONa

..6rok napannensHo BblAENEHHOMY CUMBONY

Crnegylolime KomaHbl paspelleHbl, KOraa BblOeneHHasi obrnacTb HaxoauTcsl Ha
BbIXOAE CTYMNeHu (BUTKE) :

....................... [06aBUTb BUTOK NapasnnensHo BblaeneHHOMY
....A06aBUTL CUMBON Nepexoja napannesibHo BblAeNeHHOMY
....006aBUTbL CMMBON BO3BpaTa napasnnensHo BblaeneHHOMY
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Mpn napannenbHon BcTaBke ( F4/F8 ), ecnu BbiGpaHbl HECKONbKO KOHTAaKTOB
CTyMEeHW, CMMBON BCTaBNSAETCA NapanfenbHo rpynne BblAeNeHHbIX 3J1EMEHTOB.
Hwxe npuBenéx npumep :

—F4—>

[ns BCTaBkM CUMMBOMOB B anarpammy, Bbl Tawkke MoxeTe BOCNOMNb30BaTLCHA
KOMaHaamMn MeHio «BcTaBUTbY. an nomowy Mbiwn, Bel MoxeTe LLI,éJ'IKHyTb Ha
KHOMKe naHenun BHU3Y 3KpaHa, Ha KOTOpOVI M306pa)KéH Hy)KHI::Il7I TMN CMMBONA

F2:4BE F3HE Fd: G | FS:AH | Fe{dE FROed F&: 1 | F3:—% tFa@

Beod cumeosios

[na Toro, 4TOGbI CBSI3aTb CMMBOM NEPEMEHOW C KOHTAKTOM MMM BUTOM, BblAenute
ero n Haxmute ENTER. [OBaxabl LWENKHUTE MbIWbID Ha KOHTaKTE WU BUTKE.
MosiBuTCS OKHO BbIGOpPa NnepemeHHon. ObpaTuTech Kk pasgeny «[ononHUTenbHbIe
CBefleHUs1 O peAakTopax NporpamMm» 3TOro [JoKymeHTa 3a Gonee nogpoGHO
nHdopmaumenn 06 UuCMonb3oBaHWMM  3TOTO  OKHAa. [Onsg  cBs3n  dyHKUUK,
yHKUMOHanbHOro 6roka wunu onepatopa ¢ 6GnokoMm, Haxmute ENTER, korpa
BblJerneHHas obrnacTb HaxoAMTCS BHYTPW MpsiMOyronbHuKa. [ns cBAsvM cumsona
NepeMeHHOW C MapaMeTpoM BXOAHOrO UMM BbIXOAHOrO 6roka, BblaeneHHas
obnacTb JOMKHa pacnonaraTbCsi COOTBETCTBEHHO, BHE MPSAMOYrofibHMKa broka.

[na BBOAa TekcTa, 06bIYHO, UCMONbB3YTCSA AManory, BKNYaLlme cnmckm 6rokos
unu nepemeHHbix. Ecnu BeibpaH pexum "Py4yHon BBOA € KnaBuaTtypbl " B MEHIO
"Onuuun", cUMBOrbI NEPEMEHHBIX M MMEHa BBOASATCH NPSMO Yepes3 NpsAMOYronbHUK
pefakTUpoBaHWA TekcTa. BBeguTe HOBbIV TeKCT M HaxmuTe knasuwy "Enter”,
4yTOObI YCTaHOBUTBL ero, unu "Escape”, 4Tobbl 0TKa3aTbCs OT MBMEHEHWIN 1 3aKpbITb
pepakTtop. NpsAMOYronbHUK peaakTUpOBaHWUA TeKCTa B pexume "pyyHoW BBOA C
KrnaBuaTypbl" He MOXET BOblTb 3aKPbIT MbILLKOWA.

N3meHeHUe muna KOHMakma usiu eumeka

KomaHga «Pepaktop / W3MeHUTb BWTOK /TUN KOHTaKTa» W3MeEHseT Tun
BbIJEMEHHOrO  KOHTakTa WnuM  BuTka. KOHTakT MOXeT OblTb  MpsiMbIM,
MHBEPTMPOBAHHbLIM, C MONOXWUTENbHBIM WM OTpULATENbHBIM  ONpeaeneHem
poHTa. BUTOK MOXET BbITb MPSIMbIM, MHBEPTUPOBAHHBLIM, C MONOXUTENbHLIM UK
oTpuuaTenbHbIM onpeaeneHveM poHTa. Haxatne npobena npyvBoauT K TOMY e

acpdexTy.

Bcmaeka cmyneHu e duazpaMmmy

KomaHga «Pepaktop / BcTtaBuTb CTyneHb» BCTaBnsieT HOBYIO CTyMNeHb B
avarpamMmMy nepej BbleneHHoW. BcTaBneHHas CTyneHb MMeeT OAMH KOHTaKT U
OfVH BUTOK.

A-62

ICS Triplex ISaGRAF Inc.



PYKOBOLACTBO [NMOJIb3OBATEA

A.6.3 PabGoTa c cywecTByroLEN guarpaMmmon

ALT+F2

KomaHabl MeHto «Pe.anTop» NCNONb3YKTCA ONA U3MEHEeHUA unu [OonoNTHeHUA
CyLLl,eCTByiOLLI,eVI pnarpamMmmbl. BonblWWHCTBO 3TMX KOMaHg WMeT pJdeno C
BblAeJIeHHbIMU anemMeHTaMn anarpamMmmebl.

UcnpaeneHue duazpaMmbi

KnaBuwa DEL mMoxeT O6blTb wucnonb3oBaHa Ans  YyAaneHusi BblOENeHHbIX
arnemMeHTOB. HeBO3MOXHO yaanuTb BUTOK, Mepexod Wnv CUMBOM BO3BpaTa, ecrnu
3TO €AMHCTBEHHbI BbIxog CTyneHuW. Wcnonb3ynte komaHgy «Pepaktop /
OTMeHUTb» [Ans BOCCTAHOBIEHWS 9MEeMEHTOB, YyAanéHHbix  komangou DEL.
KomaHga DEL MoxeT BbITb NpUMEHEHA, Kak K OQHOMY BbIA€NIEHHOMY 3TIEMEHTY, TaK
1 K ux rpynne. Takke 3ToW KOMaHOOW MOXHO yAansaTb KommeHTapuu. MNpu yaanenum
3arofioBka CTyrNeHu, BCS CTYNeHb yaansieTcs LenuKoM.

KonupoeaHue cumeosios

KomaHgbl «Bbipe3atb», «KonupoBatb», «BctaButb» MeHio «PepakTtop»
MCNONb3YTCS NPU NEPEMELLEHUM UMW KONMMPOBAHWUMN BbIAENEHHBbIX 3NIEMEHTOB. OTU
KoMaHApbl He onepupytoT ¢ kommeHTapusmn. Komanaa «PepakTtop / CneunanbHas
BCTaBKa» AaéT Bam BbIGOp 4ns BCTABKU 3N1EMEHTOB :

e crieBa OT BbIOENEHHOro arieMeHTa

e crpaBa OT BblAENEHHOro 3rieMeHTa

e MaparnnenbHO BblAENEHHOMY 3MEMEHTY

YnpaeneHue yenoli cmyneHbro

Bce komaHnapbl pegaktupoBaHus ( Yaanutb, KonvposaTtb, BeipesaTs ) onepupytoT co
CTYMEHbIO LIeNIMKOM, eCnv BblAeneH e€ 3aronoBok ( Nnesas LuMHa nutaHusa ). 3To
obecrneyvBaeT MNpOCTOTY MepeMeLleHus CTyrneHen B Auarpamme, MNpocTo
nepemMelleHeM BblderNeHnss Ha NepByH0 KOMOHKY. Kpome Toro, MOXHO pacLunpuTb
obnactb BblAeneHusi Mo BepTMKanu, 4ToObl OHa BkMYana B cebsi HECKOIbKO
3arofioBKkOB CTyrneHew. B aToM cnyyae komaHAbl PeAakTMPOBaHWUS NMPUMEHWUMBI K
CMUCKY CTyMNeHeMn.

lMouck u 3ameHa

KomaHgbl meHio «Pepaktop / Hantu», «Pepaktop / 3amMeHUTb» MCMOMb3ylOTCA
Onsi HAaXOXOEHUst U 3aMeHbl TekcTa B Auarpamme. MoryT 6biTb HaldeHbl TOMbKO
nosiHble MMeHa. [louck Npou3BOAMTCA MO KOHTakTaMm, BUTKaMm, MMeHam Orokos,
napameTpam GrokoB U MeTkam cTyneHeir. OH He MOXeT ObiTb UCMOoNb30BaH ANs
HaXOXOeHUs CTPOKM B KOMMeHTapun. KomaHga 3ameHuTb He MOXeT ObiTb
1cnonb3oBaHa Ans U3MEeHeHWs Tuna 6Gnoka. Mouck MoxeT 6biTb OCyLLecTBREH
BBEPX UM BHU3 OT BblOpaHHOW no3nuun. OH 3akaH4YMBaeTCsl Mo AOCTVXKEHUM KOHLA
avarpammbl. [nsi noucka A4OCTYNHbI CriedytoLume ropsidyne Knasuim

HalNTW CneaywLwWwuii 3NEMEHT C TEM XEe UMEHEM MEPEMEHHOW, YTO U BblOpaHHbIN.
OTOT NOUCK MOXET OblTb MPUMEHEH TOMBbKO K (PYHKLMOHAmNbHbIM 6rokam 1 MeTkam
CTyrneHen.
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ALT+F5 Hantn cnefytolmin BUTOK C TEM Xe UMEHEM NepeMeHHOM, YTO U BblbpaHHbIN. JTOT

MOWCK , B OCHOBHOM, WCMOMb3YeTCsl B pexuMe OTnagku Ans BbicTporo nowvcka
CTyneHeN, BNUSIIOLLIMX HA NEPEMEHHYHO.

A.6.4 Onuum 3KkpaHa

KomaHabl mMeHo «Onuumn» vcnonb3yloTcst Ans M3aMeHeHns cnocoba nsobpaxeHus
avarpamm LD, a Takke Ans Toro, 4tobbl nokasaTb unu ybpaTb HEKOTOpbIA TWN
MHopMaLmn.

Bcnnbiearouwjue kKoMmmMeHmapuu

Wcnonb3yvte komaHay "Onuum / BennbiBatowme KoMMeHTapum " Ans Toro, Ytobbl
cnpsATaTe UM NokasaTb KOMMEHTapuu nepemMeHHbIX Kak BCNibiBaloLme NoAcKasku
Ha nomnHou amvarpamme. KommeHTapuin nosiBNsSieTCs Kak BCMnbiBatoLasi Noackaska,
KOrga Kypcop nepemeLlaeTcsi MoBepx COOTBETCTBYOLEro 6rnoka nepeMeHHbIx. 3Ta
onuus AOCTYNHa B aBTOHOMHOM PEXMME U B PEXMME pearnbHOro BpeMeHMU.

Kommenmapuu cmyneHel

WUcnonb3yite komaHay "Onuum /| CTyneHb (KOMMeHTapuu) " ans Toro, 4tobbl
crpsiTaTe UM MokasaTb KOMMEHTapuu CTyneHel Ha AuarpamMme B LernoMm. 3To
MOXeT noHagobuTbcs ans  Gornee  KOMMAKTHOrO  mM3obpaxeHus  Gonbluon
avarpaMmbl, Tak Kak KOMMEHTapui 3aHUMaeT Lenyw CTPOKy peaakTupyemon
MaTpuLpbl. ITa onuus MOXeT ObITb n3MeHeHa B noboe Bpems.

NmeHa u nceeoHUMBI

Kaxgas nepemeHHasi, CBA3biBaemasi C KOHTakTOM, BUTKOM WU napameTpomM 6roka
BBOJa-BblBOAA WAEHTUDULMPYETCS CUMBOSbHBIM UMeHeM. Kpome 3Toro, peaakrop
Quick LD ponyckaeT npeactaBrieHue «nceBAOHUMA» AN KaXOO0W NepemMeHHOWN.
MceBAOHUM nNEepeMeHHOW - 3TO KOMMEHTapwui, YCEYEHHbIN nepen nepBbiM
CUMBOJSIOM « : » W OrpaHuUYeHHbIn 16 cumBonamn. Huxe npueeaeHbl NpuMepb! :

KOMMEHTAapMU [epEMEHHOMN : IICEBIOHVME :
short text short text
long text with no separator 1long text with n
short text: long description short text

MceBOOHUMbI HE BNUSIIOT Ha BbINOSIHEHWE AMarpaMMbl 1 AOMKHbI paccMaTpuBaTbes
KaK KOMMEHTapuu C CUHTaKCUYECKON TOUKM 3peHus. [ceBOOHUM aBTOMaTUYeCcKu
N3BMNEKaeTCs U3 KOMMeHTapusi, koraa nepemeHHas BblGupaeTtcs B cnvcke. OH He
MOXeT ObiTb M3MeHeH BpyyHylo. Vcrnonb3yinte komaHay "Onumm /| KoHTakTbl u
BUTKM" [Ona Bbibopa pexuma un3obpaxeHus uaeHTUUKaTOpOB NepeMeHHbIX.
Bo3MOXHbI criefyowme pexumel :

e O0TOGpaxaTb TOSbKO MMeHa NepeMeHHbIX

e O0TOGpaxaTb TOSbKO NCEeBAOHMMbI NEPEMEHHbIX

e O0TOGpaxaTb OHOBPEMEHHO MMEHa U NCEBAOHUMbI NePEMEHHbIX

Pepaktop Quick LD He wu3meHsieT aBTomaTtudeckn LD pokymeHThl, Kkorga
NCeBAOHVMMbI NEpPeMeHHbIX M3MeHeHbl B cnosape. Mcnonb3yite komaHgy "Onuum /

KoHTakTbl U BuUTKM | WU3MeHUTb nceBAOHUMBLI ", 4YTOObl M3MEHUTb BCe
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NceBAOHVIMbI B pefakTupyemon amarpamme. Bbl MoxeTe Takke yCTaHOBUTb OMLUIO
"Bcerga U3MeHsITb NO OTKpbITh " 13 "Onuuu / KoHTakTbl U BUTKM ", 4TOObLI
3anpocutb ISaGRAF aBTOMaTtuuyeckM M3MeHATb BCe MNCEBOOHVMMbI Kaabli pas,
Korga oTkpbiBaeTcs nporpamma Quick LD. [lMpegynpexpgeHue: YcTaHoBKa 3Tow
ONUMM MOXET 3HaYUTENBHO YBENUYUTL BPEMS OTKPbLITUS NPOrpaMMbl.

= Onyuu usobpaxeHusl

KomaHga "Onumm |/ HacTpowku" oOTKpblBaeT Auanor, rae obbeauHeHbl Bce
napamMmeTpbl ¥ OnuuK, KacarLmecsi paboyero NpocTpaHcTBa pefakTopa u YepTexa
rpadmyeckon auarpammbl LD.

Wcnonb3yiite okHa MeTkM B rpynne «Pabouyee npocTpaHCTBO» Afsi TOrO YTOObI
nokasatb Wnu cnpAtatb naHenu pegaktopa. Onuum  rpynnbl  «[JOKyMEHT»
Nno3BONSIIOT  MOKasaTb WNKW  cnpsTaTb CETKY peaakTMpoBaHusl, a Takke
paspeluatoT/3anpeLatoT LBeTHOEe pefakTMpoBaHuve.

Gl Onuun rpynnbl «YBenuyeHve» no3sonsioT Bam BbIOpaTh rmaBHbI KO3 HULNEHT
yBenuueHusi. C Tol e Lernbio MOXeT ObiTb MCnonb3oBaHa KHOMKa «YBeNuYeHne»
naHenu peaakTupoBaHUS.

EX Tarke Bbl MoxeTe n3aMeHUTb oTHoWeHNne X/Y B ceTke peaakTUpoBaHus. OTO YacTo
Aenaetcs Ans YMeHbLUEHWS LUMPUHbI SMeiku Npu paboTe ¢ KopoTkMMK umeHamu. C
TOW e LieNbI0 UCMOMb3YeTCs KHOMKa «LIMPUHA SYerkn» NaHenu peaakTupoBaHus.

Wcnonb3yvte komangy "Onuum / WpudTt" ans Beibopa nMeHun wpnudTta cumsona
KOTOpbIN Mcnonb3dyeTca Bo Bcex AokymeHTax ISaGRAF. MNpu Beibope wpudpTta ans
rpacgmyeckoro Buaa, CTunb WpndTa U pasmep He OTHOCATCS K Aeny U UX HE HYXXHO
BblOupaTb. [padmyeckne pepaktopbl 1ISaGRAF Bcerga paccumTbiBalOT pasmep
WwpndTa B COOTBETCTBUM C TEKYLLMM MacLuTaGom.

A.6.5 DJnekTpoHHas crnpaBka

IJIs MHOJIydeHMSA CHPaBKM OTHOCUTEJIBHO (QYHKIUMOHAJIBHEX OJIOKOB M3
penaxTopa Quick LD:

. BEIOEPUTE CYWEeCTBYyWM OYyHKLUMOHAJIbHEN OJIOK Ha Imarpamme LD;
L] HaxMuTe Ha F1.

OTobpaxaeTcsa cHOpaBka OTHOCMTENIBHO (QYHKUMOHAJIbHOTO ©OJoka. B
cyiyyae 3akasHoym "C" bysHkumy, oyHxkumy IEC miay QYHKUMOHAJIBHOTO
Oyioxka, oToOpaxeHHas CcHIpaBka - 5TO "TexHMUeCKOoe IpuMedaHue",
BBEIEeHHOe B OMONIMOTEUYHOM PenakTope (TOJIbKO TEKCT).
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A.7 Ncnonb3oBaHue peapaktopa FBD/LD

pacpuueckuit pepaktop ISaGRAF FBD/LD nossonsieT nonb3oBaTento co3aaBaTb
KOHeYHble nporpammbl FBD, KoTopble MOTyT copepaTb YacTu, HanucaHHble Ha LD.
OH co4veTaeT B cebe BO3MOXHOCTU pedakTMpOBaTb Kak TEKCT, Tak U rpaduky.
Takvm obpasom, MOXHO co3faBaTb AvarpaMMbl M COOTBETCTBYIOLLUME UM BXOAbl U
BbIxoAbl. [MocKonbKy 3TOT peAakTop npeaHasHaveH ans si3blka FBD, To yncTtble LD
avarpaMMbl NnpegnoyTMTenbHee co3aasaTthb Npu nomolum pegakropa Quick LD.

A.7.1 OcHoBbl fi3blika FBD/LD

Asbik FBD - 310 rpadmyeckoe npeacTtaBneHne MHOMMX PasfnyHbIX TUMOB PaBEHCTB.
Onepatopbl npeacTaBneHb YHKLMOHaNbHBIMM NPSIMOYronbHUKaMM.
PyHKUMOHANbHbIE BXOAbl MPUCOEAMHSIIOTCH K NEBOW YacTh NPSIMOYrofbHMKa.
PyHKUMOHAMNbHbIE BbIXOAbl MPUCOEAMHAITCA K NpaBol YacTu. Bxodbl 1 BbIxoAbl
avarpaMmbl (nepeMeHHble) coeuHeHbl C PyHKUMOHANbHBIMW NPSIMOYTONbHUKaMM
npM nNOMOLWM NOrUYecKUx cBsaA3en. Bbixogbl 0OHOMO  PYHKUMOHANBHOro
NPSIMOYrofbHUKa MOTYT COEAMHATLCS CO BXOAAMM ApYroro.

Asbik LD ponyckaeT rpadwuyeckoe npeacTaBrieHne OyneBbiX NepeMEHHbIX.
Jlornueckme onepaumm AND, OR, NOT nonHoCTblO npeAacTaBreHbl B TOMONOrum
avarpaMmbl. ByneBbl BXOAHble NEPEMEHHbIE MPUCOEAMHSIOTCS K rpacuyecKkum
KOHTaKTaM. byneBbl BbIXOAHblE NEpeMeHHble MPUCOEAVHSIOTCA K rpadunyecknm
BUTKaM. KOHTaKTbl ¥ BUTKM COEQUHSAIOTCS APYr C APYrOM WU C NeBbIMU U MpaBbiMu
LUIMHaAMW NUTaHMSA NPY NMOMOLLM FOPU3OHTaNbHbIX NMHUIA. Kaxabli OTPe3oK NMHUK
nmeeT ByneBo COCTOSIHVE - UICTUHHOE UMK NoXHoe. byneBo cocTosiHMe oaMHaKoBO
0N BCeX OTPe3KoB, COeAMHEHHbIX BMecTe. Jliobasi ropusoHTanbHas IUHUSA,
COEMHEHHAs C neBOVM BepTUKaNbHOW LWMHOM MNUTaHUSA, UMEET WUCTUHHOEe
COCTOsIHME.

Ouarpammbl  Bcerga WHTEPNPeTUPYIOTCS ChneBa HanpaBO W CBEpXy BHWU3.
Obpatutecb Kk PykoBogctBy mno fsbikam |ISaGRAF 3a Gonee nogpobHou
nHdopmauuen no ssbikam LD n FBD. BoT ocHOBHble rpadpmyeckne KOMMNOHEHTHI
s3bikoB LD n FBD, nognepxvBaemble pegaktopom FBD/LD :

Jleeass wwuHa numaHus

CneBa CTyneHn [OMMKHbl ObITb NMPUCOEAVHEHB! K TEBOW LUMHE MUTaHUA, KOTopas
MMeeT HayanbHoe WCTUMHHOe cocTosiHMe. Kpome TOro, pepaktop no3sonsiet
nprcoeanHsaTh NtoGble ByneBbl NEPEMEHHbIE K NEBOIA LUMHE NMUTAHMSI.

lpaeasi wuHa numaHus

Buta MoryT GbiTb coeaMHEHbI C NPaBOW LUMHOW NUTaHUA. OTO OONOMHUTENbHAs
BO3MOXHOCTb pefakTopa. Ecnu BUTOK He coeaMHEH HW C YeM chpaBa, TO OH
BKIIOYAET NpaByio LUMHY NUTaHUSi B CBOE COBCTBEHHOE N300paeHue.
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1t

i}

BepmukanbHoe coeduHeHue LD «OR»

BepTtukanbHoe coeanHeHve LD pgonyckaeT HECKONbKO COeauHeHWM cneesa U
cnpaBa. Kaxpgoe coeavHeHMe cnpaBa 9KBMBANEHTHO KOMOWHaUMM  neBbIX
coeaVHeHW, CBA3aHHbIX norndeckum UJTA.

Konmakmabi

KoHTaKkTbl M3MEHsItOT NOTOK OyneBbiX AaHHbIX B COOTBETCTBUM CO 3HAYEHUEM
OyneBol nepemeHHoW. VIMs nepemeHHON n3obpakeHOo Haj CMMBOJSIOM KOHTaKTa.
Cnepytowme Tvnbl KOHTAKTOB NogaepxueatoTca pegakropom FBD/LD :

..................... NPSIMO KOHTaKT

‘ll"-l' ..................... MHBEPTUPOBAHHBIN KOHTaKT

0 i KOHTaKT C onpegeneHneM noroxuTernbHoro (nepeaHero) ppoHTa
-IHI' ..................... KOHTaKT C onpeaerneHvem oTpuuaTtensHoro (3agHero) opoHTa
Bumku

Butok npeactaBnset genctene. CocTosiHME CTyneHu ( COCTOsSIHME CBSA3M B NEBON
YyacTu BWTa ) ucrnonb3yeTcd [Ans U3MeHeHus OyneBon nepemeHHon. Wwms
rnepemMeHHoOn wu3obpaxeHo Hag cumBoniom BuTa. Crnepylowwme Tunbl  Konew,
noaaepxueatotca pegakropom FBD/LD :

‘[ ]' ..................... NpsIMOW BUTOK

5 MHBEPTUPOBAHHbBIN BUTOK

{5} ..................... "yCTaHOBUTL" BUTOK OENCTBUS

{R]' ..................... "cOpocuTb" BUTOK AEeNCTBUS

‘[P]' ..................... BWUTOK C onpeaeneHnemM nonoxuTensHoro (nepegHero) opoHTa
A BUTOK C ONpeAeneHnem oTpuuaTenbHoro (3agHero) ppoHTa

®PyHKUUOHaNbHbIE 6J10KU

Brnok gnarpammbl FBD MoxeT npefctaBnsaTe YHKUMIO, PYHKUMOHanNbHbIA Orok,
nognporpammy unu onepatop. Ero BxofAHble W BbIXOAHblIE MapaMeTpbl AOMKHbI
OblTb COEAMHEHbI C KOHTAKTOM UMW BUTKOM WNW OPYrMMW BXOAAMU UMK Bbixogamu
6noka. ®opmarsbHble NapameTpbl OnMcaHbl BHYTPU NpsSIMOYrofibHUKa Groka.

TOH
IMN o]

PT ET

Memku

MeTku MoryT GbiTb MOMeLLEHbI B NoboM mMecTe Avarpammbl. MeTka ucnornb3yercst
KaK uenb ANs WHCTPYKUMWA NpbbKKa, T.e. ANS U3MEHEHWs Nopsifka BbIMOMHEHWS
avarpammbl. MeTkM He COeOMHSIIOTCS C APYrMMK 3remMeHTamu. [ns NoBblLLEHMS
4YUTaeMOoCTH AnarpamMbl METKU PEKOMEHAYETCS pa3mellaTb B €€ NeBoi YacTu.
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Y

.1

lNpbiKoK

CumBon npbbkka Bcerga CCbinaeTca Ha MeTKy, pacrofiokeHHylo rae-nnbo B
anarpamme. CneBa OH AomkeH ObiTb coegnHéH c OyneBbiM anemeHTom. Ecnm
NIeBOe COEeAMHEHME WCTWHHO, TO BbINOMHEHWE MNporpaMMbl Cpasy MepPexoauT K
romeyveHHOMy yyacTky. CregyeT UMeTb B BUAY, YTO OBpaTHbIE NPLIKKM OMnacHbl, Tak
Kak B HEKOTOPbIX Cry4asx NpUBOAAT K 3aLMKIUBaHMIO.

CumeoJs1 eo3epama

CumBon Bo3BpaTa coeauHsieTcss ¢ OyneBbiM 3anemeHToM. OH 0O3Ha4aeT, u4To
BbINOMHEHNe NporpammMbl JOMKHO ObiTb OCTAHOBIIEHO, €C 3HAYeHWe CTYMeHu
UCTUHHO.

lNepemeHHbIE

MepemeHHble B AvarpaMMe NpeAcTaBfeHa BHYTPU MarneHbKoro MpsiMOYrofibHYMKa,
COeMHEHHOTO CreBa U cnpasa C ApYrMM 3NeMeHTOM AuarpaMmmbl.

Cesi3u coeQuHeHus

CBs3n coefuHeHus n3obpaxaroTcs Mexay anemeHTamu auarpammel. OHU Bceraa
n3o6paxatoTcsa OT Bxoda K BbixoZy ( B HanpasreHUM NoToka AaHHbIX ).

Cesizu coeduHeHus1 6ynieea ompuyaHusi

HekoTopble Gynesbl CBA3W NpeacTaBfeHbl ManeHbKYM KpYyrom B CBOEM NpaBoM
OKOHYaHuM. JTO npeAcTaBnseT 6yneBo OTpuLAHWE MHOPMaLWK, MPOXOAALLEN
Yyepes CBA3b.

Yanbl, onpedensiembie nonb3oeamesiem

Monb3oBaTenb MOXeT onpedensTb TOYKM Ha nuHUM cBA3n. OHM MO3BONAT
BPYYHYIO YNpaBnsaTb HanpaeneHvem cBs3n. Ecnv He 3agaHo Hukakoro yrna, To
1ISaGRAF no ymonuaHuio ucnonb3yeT CBON anroputM ynpaBneHusl.

A.7.2 Beop gnarpammbl FBD

[ns BBOJa AnarpamMmbl Bam HyXHO nomecTuTb anemMeHTbl ( GrnokW, nepeMeHHble,
KOHTaKTbl, BUTa ) B rpacpnieckyto obrnacTtb U M306pasnTb CBA3N Mexay HUMM.

Bcmaeka o6 bekmoe

Ons BCTaBkM oObekTa B AuarpaMmy, BbiGEpUTE COOTBETCTBYHOLLYHO KHOMKY Ha
naHenwu v WENKH1TE Mbilbio B 06nacTu, B KOTOPYIO HYXXHO NPOU3BECTH BCTaBKY.

BbidennieHue o6 ekmos

BblaeneHne rpaduyecknx OOBLEKTOB B OCHOBHOM WCNONb3yeTcA Ans KOMaHg,
penakTupoBaHus. Pepaktop 1SaGRAF FBD/LD ponyckaeT BbIGOp OAHOro unu
HECKOMbKMX CYLLECTBYIOLMX OOBLEKToB Auarpammbl. [ns BblAeneHWs o6bekTos
MCMNONb3yeTCsl KHOMKa «BbIOpaTb» ( OTMEYeHHas CTPenkon ) Ha naHenu
WHCTPYMeHTOB. [ns BbiAeneHnss ogHOro obbekTa Mofb30BaTeNio HYXHO MPOCTO
WENKHYTb MbILWbIO Ha ero cumBsone. [Nns BbIAENEHUS HEeCKONbKux OOBLEKTOoB,
rnepemMecTute Mbllib, BbIAENWB NPSMOYronbHyto obnacte Auarpammbl. Bce
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rpacpuyeckne ob6beEKTbl, BXoAswmMe B 3Ty obnacte OyAyT OTMeYeHbl Kak
BblAeneHHble. BbiaeneHHbll 06BbEKT M300paxaeTcsi C ManeHbkM YEpPHbIM
KBaApaToM BOKpPYr CBoero cuMBora. [lpy BbIMNOMHEHUM HOBOW onepauuu
BblAeneHusl BblOeNeHHble paHee ObbekTbl MepecTalT ObiTh BblgeneHHbIMK. [ns
CHATUS BbIAENEHWs, NpPOCTO LWEMKHUTE MbIWbi0 B MNycToW o6nactu BHe
BbIJENEHHOrO NPAMOYronbHKKa.

Bcmaeka kommeHmapues

KommeHTapun MoryT ObiTb BCTaBneHbl B noboe mecto agnarpammel. KommeHTapum
He BMUAIOT Ha BbINOSHEHWE NPOrpamMmMbl, OHU MOBbIWAIT €€ YnTabenbHocTb. Ons
BCTaBkM 6noka KOMMeHTapues, BblbepuTe 3Ty KHOMKY Ha MaHenu 1M C MOMOLLbIO
MbIlUW  BbIAENUTE NPSIMOYTONbHWMK Ha 3KpaHe, B KOTOPbBIA HYXHO BCTaBWUTb
KOMMeHTapuii. [locne aToro BBEAMTE TEKCT KOMMEHTapusa. Hukakvwe cneumanbHble
OTKpbIBalOLMe UM 3aKpbiBaloLMe CUMBOSbI, TakMe Kak «(*» Unm «*)», He HYXHb.
Pasvep 6rnoka KOMMEHTapuMeB MOXHO W3MEHWUTb, NepeTalivB MbILbIO Yron ero
rpaHuLbl NpY BblAENeHNUN.

lNepemeuwjeHue 06Lekmos

Ons nepemelwleHus obbekta B AuarpamMme Bam HyXHO BblOenUTb €ro u
nepeTawmTb B HYXHOe MeCTO AuarpaMmbl. [Ans nepemelleHust CBA3aHHbIX
OOBLEKTOB MOMb30BATEMI0 HYXHO MPOCTO NEpeMecTuTb WX CuMBONbl. Pepaktop
aBTOMaTUYECKN NepepucyeT CBA3N Mexdy nepemeLllEHHbIMU 06 bekTamm.

UN3o6paxeHue cesizell

Bbibepute ofHy M3 3TUX KHOMOK Ha MaHenu Ans U3obpaeHus CBS3M Mexay
TOYKAMU COEMHEHMUS CYLLECTBYIOWMX 3remeHToB. Ecnn Bbl n3obpasuTe cBs3b OT
TOYKM COeAMHEHUSt [0 MyCTOro MecTa, To oHa ByaeT aBTOMAaTMYeCKU 3aKoHYeHa
yrmnom, onpegensieMbiM nonb3oBaTenemM. Takum o6pasom, Bbl MoxeTe NpoaomkuTb
u306paxeHne ApYrvM OTPE3KOM.

U3meHeHue uzobpaxkeHus cesizell

KomaHpa «MHcTpymeHTh! / [1BUraTh NUHUIO» WCMONb3YEeTCs, KOrAa BblaeneHHas
CBSi3b B AvarpamMMe MeHsieT CBOW aBTOMAaTUYeCKUii TMN yrnpasneHus. 3ta kKoMaHaa
He BNnMsSieT Ha CBSA3W, COeAMHEHHble C YrIoMm, onpeaensieMblM NONb3oBaTENEM.
Ecnu cBs3b n3obpaxeHa Tpems oTpe3kamu, TO 3Ta KOMaHAa M3MEHWUT MONoXeHue
BTOpPOro otpeska. Huwxke npueeaéH npumep.

|4

=

UN3meHeHue muna cesiu

Bbl MOXeTe nerko usmMeHuTb TuM CBSA3N ( BO3MOXHO, C OyrneBbiM OTpuLUaHWeM )
OBaxabl LWEMNKHYB MbILLbIO Ha €€ NpaBoM Kpae.
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UzobpaxeHue cmyneHel LD

Ona n3obpaxeHuss HoBol cTyneHn LD cHayana BCTaBbTe HOBYHO LUMHY NUTaHUS.
3aTtem BCTaBbTe BUTOK : OH OydeT aBTOMaTMYeCKW CBSA3AH C LUMHOW MUTaHWS.
OcTanbHble KOHTakTbl U  BepTukanbHble W  coegnHeHuss mMoryT  GbiTb
HenocpefCTBEHHO BCTaBMNEHbl B NIMHWMIO CTyneHn 6e3 n3obpaxeHus HOBbIX MUHUI
CBSI3M.

Korga HoBbIi LD KOHTaKT vnu BMTOK BCTaBreH B MyCTyi0 0bnacTb peaaktupyemon
AvarpaMmbl, HOBasi ropu3oOHTanbHas CTyneHb aBTOMaTUYecKu usobpaxaeTcsi OT
HOBOrO BCTaBEHHOIO 3MeMeHTa A0 CYLLECTBYIOWWX LWWH NUTaHWA cnesa 1 cnpasa.
OTOro He MPOWCXOAMT aBTOMATMYECKW, €CNU HOBbIA 3MEMEHT BCTaBnsieTCs He
Mexay LWWHamW nutaHusa. BcCTaBnmeHHble KOHTaKT Wnu BUTOK MOryT ObITb
repemeLlleHbl BHYTPU CO34aHHOWM CTyneHu. [Opu3oHTanbHble NWHWW, CO3[aHHbIe
penaKkTopoM npu BCTaBke, MOryT ObiTb BbiAeneHbl U yaaneHsl. Bel MoxeTe cTaBuTb
HOBbI LD KOHTaKkT unu CMMBOM BWTa Ha rOPU3OHTaNbHOW NWHUK CYLLECTBYIOLLEN
cTyneHn. Pepgaktop aBTOMAaTUYECKM W3MEHWUT pasmep CTyMeHW WM COeauHWT Co
BCTaBMNEHHbIM 31IEMEHTOM.

MHoxxecmeeHHOe coeQuHeHuUe

MHoXecTBeHHOe coefunHeHne MoxeT OblTb CO034aHO crpaBa OT NOON TOuKkK
BbiBOAAa. JOTO O3Ha4aeT, 4YTO WHAOPMALMA PacnpOCTPaHAETCA B HECKOMbKO
Pas3nuyHbIX TOYeK AnarpaMmbl. TO e CBOWCTBO pacnpoOCTPaHAETCA Ha Kaxabli
npaBblid kpal. Yncno nuHWN, M306paKEHHbIX crpaBa OT TOYKUM COEAMHEHUS!, He
orpaHvyeHo. [1se NMHUM CoeAMHEeHUs He MOryT ObiTb COeaVHeHbI cnpasa C OAHON U
TOW e TOYKON BXoAa. VicknioueHnem aBnsoTea criegytowme cumonbl LD :

_l ...................... npaeada WnHa NnuTaHnA

El‘ ...................... MHOXEeCTBEHHOe coeaimHeHve cnesa (UN)
CvmBonbl LD MoryT umeTb HeorpaHMYeHHOE YMCO BXOAO0B.

A.7.3 Pab6oTa c cywecTByroLEN guarpaMmmon

KomaHgbl MeHio “Pepaktop” MCnonb3yloTCA ANS W3MEHEHWS N 3aBepLUeHus
cyllecTByOWEeNn auarpaMmbl. BOMbLIMHCTBO M3 3TUX KOMaHA OMepupyrloT ¢
BblAENEeHHbIMU 3NIeMEHTaMMU.

UcnpaeneHue duazpaMmbi

KnaBuwa DEL mMoxeT OblTb wucnonb3oBaHa Ans  YyAaneHusi BblOeneHHbIX
anemeHToB. CBfA3M yAansdloTCs BMecTe C  BblAENEHHbIMU  3MeMeHTaMu.
Mcnonb3ynte komaHay «PegakTop / OTMEHUTbY» AN BOCCTAHOBMNEHWUSI 9NEMEHTOB,
yaanéHHbix komaHgon DEL. KomaHga DEL npumeHuma Kk rpynne BblAeneHHbIX
anemeHToB. KomaHabl «Bblpe3saTb», «KonupoBatb», «BcTaBUTb» MeH0
«PepakTop» MCnonb3yloTCA ANA NepeMEeLleHUss U KOMUPOBAaHUS BblAENEHHbIX
3/1EMEHTOB.

lMouck u 3ameHa

KomaHnabl MeHio «Pepaktop / Hantu», «Pepaktop / 3aMeHUTb» MCMNoNb3ytoTcs
ONSl HAXOXAEHUst U 3aMeHbl TekcTa B Auarpamme. MoryT BbiTb HaldeHbl TONbKO
nosiHble MmeHa. Mouck Npou3BoOAWTCS MO KOHTakTaMm, BUTKaM, MMeHaM OroKos,
napameTpam 6510koB U MeTkaM. OH He MOXeT ObITb MCNONb30BaH ANs HAXOXAEHUS
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CTPOKM B KOMMeHTapuu. Komanaa 3ameHuTb He MoxeT BbiTb MCnonb3oBaHa AfNs
U3MEHEHVsI UMeHU Gnoka. Mouck MoxeT BbiTb OCYLLECTBNEH BBEPX UMW BHU3 OT
BblGpaHHoOM no3uumn. OH 3akaHYMBaAETCS MO JOCTVKEHUM KOHLA AnarpaMmel.

= Omo6paxeHue nopsiOka ebINOSIHEeHUS

Korga FBD guarpamma cogepXuT obpaTHbIN LUK, NOPSA0K UCTIONHEHUS HE MOXET
ObITb NpeAcTaBrieH cTaHAapTHbIM METOAOM crieBa HanpaBo / cBepxy BHM3. Bo
nsbexaHve nyTaHuupl, wucnonb3ynte komaHdy «WHcTpymeHTbl / [okasaTtb
NOPSAAOK BbINOMHEHUsA» unn kombuHaumto knasmw Control + F1 pgna
n3obpaxeHns nopsaka BbIMOMHEHUs,, KOTOPbIM OydeT WCnonb3oBaTbCs  Mpu
KoMmnunsauun. Apnblku, nNpoHymepoBaHHble oT 1 go N pacnonaraiTcs Boane
CVMBOJIOB, BbI3bIBaKOLMX AeNCTBUA ( BUTKU, YCTAaHOBKA 3HAYeHUI MepeMEHHbIX,
PyHKLMOHarbHbIe B6roKM ).

EE.‘ Beod cumeosioe u mekcma

[Baxapbl WENKHWTE MbILbI Ha 3reMeHTe Ans BBOAA COOTBETCTBYHOLLENO CUMBOMA
UnM Tekcta. OTO NPUMEHMMO K NEepeMeHHbIM, KOHTakTaM W BWTKaMm, TekcTaMm
KOMMeHTapueB U MeTkam. [py Mcnonb3oBaHUM 3TOrO METoAa C KOHTaKTOM unu
BWTKOM 3TO TakKe No3BONSeT U3MEeHUTb UX TvN ( NpPsiMON, obpaTHbIN...).

[na BBOAa TekcTa, 06bIYHO, UCMONL3YTCSA AManory, BKNYarLlme cnmckm 6rokos
unu nepemeHHbIx. Ecnn BeibpaH pexvm "Py4yHon BBOA C KnaBuaTtypbl' B MEHIO
"Onuuun", cMBOrbI NEPEMEHHBIX M MMEHa BBOASATCH NPSMO Yepes3 NpsAMOYronbHUK
pefakTUpoBaHWa TekcTa. BBeguTe HOBbIV TeKCT M HaxmuTe knasuwy "Enter”,
4yTOObI YCTAaHOBUTBL €ero, unu "Escape”, 4Tobbl 0TKa3aTbCs OT M3MEHEHWIN 1 3aKpbITb
pepakTtop. NpsAMOYronbHUK peaakTUpOBaHWUA TeKCTa B pexume "pyyHoW BBOA C
KrnaBuaTypbl" He MOXET OblTb 3aKPbIT MbILLKOWA.

Ecnun B MeHI0 «OnumMmn» yCTaHOBMEH peXnM «ABTOBBOAY», TO CUMBOJ NEPEMEHHOIA
OOIMKEH BBOAMTBLCSH HEMOCPEACTBEHHO KaXAbl pa3 npu BCTaBKE HOBOIO KOHTaKTa
unu Butka. [lpy BcTaBke NEpPeMEHHON UMM MeTKU HeobxoAMMO BCTaBUTb U UX
cvMBOI.

g Bbi6op muna ¢pyHKUUOHanbHO20 6s10Ka

[Baxabl LWENKHNTE MbIWbl Ha OGroke Ans uM3meHeHuWs ero Tuna. Tun 6Gnoka
BblbMpaeTcs M3 cnucka [OOCTYMHbIX OMNepaTopoB, OYHKUUA U (OYHKLMOHAMbHBLIX
6nokoB. Kpome TOro, kKoMaHZa MO3BONSET MW3MEHUTb KOMIMYECTBO BXOAHbIX
napameTpoB B Cryvyae KOMMyHuMKaTMBHOro onepatopa ( 7.e. AND, OR, ADD, MUL...

)

= lMony4yeHue ceo600HO20 NpocmpaHcmea

Korga Bbl HaxumaeTe MpaByld knaBuwy MbllkM B obnactu deptexa FBD,
nosiBNsieTcs BensbiBatollee MmeHto. OHO COAEpXKUT crneaytowmne KomaHabl, KoTopble
MoryT GbITb MCMOMb30BaHbI A1 BBOAA W yAarieHus cBoGOAHOro MpocTpaHCcTBa B
MOSIOKEHUN KypCcopa MbILLIKK:

BcTaBuTh pAag;:...OTa KoMaHda BBOAUT CBOGOAHOE MPOCTPaHCTBO, COCTosilee U3
4 pAnoB B COOTBETCTBMM C LUArOM PELLETKM, HauyMHas ¢ nosuuum
Kypcopa MbILLKM, FAe OTKPbIIOCH BCMIbIBAKOLWEE MEHIO.

Ypanutb pag: ....OTa KomaHga ydansieT Hewcrnosnb3oBaHHOE Topu3OHTanbHoe
NPOCTPaHCTBO (PSAAbl), HAYMHASA C MO3ULMM Kypcopa MbILIKKM, rae
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OTKPbISIOCh BCMibiBalOLLEEe MeHK. JTa KOMaHAa He MOXeT OblTb
ncnonb3oBaHa Ang yaaneHus anementos FBD.

Korga BcnnbiBatoLee MeH OTKPbITO, cepasi NMHMA Ha YepTexe FBD nokasbiBaer,
rae NycToe MpocTpaHCcTBO ByAeT BBOAUTLCA UMW YAANATHLCS.

A.7.4 Onuun nsobpaxeHus

KomaHabl MeHi0O «Onuuu»  UCMOMb3ylTCA  ONS  U3MEHeHus un3obpaxeHus
anarpammbl FBD Ha akpaHe.

Bcnnbiatowme KOMMeEHTapum

Wcnone3yite komaHay "Onuum / BennbiBawolwme koMMmeHTapun' Ansi TOro, YTobbl
crpsiTaTb UMM nokasaTb KOMMEHTapuUM NePeMEHHbIX KakK BCMbIBaloLLME MOACKa3KU
Ha nonHon amarpamme. KommeHTapuii NOsIBMSIETCA Kak BCMnbiBatoLwasi noackaska,
Kora Kypcop nepemMellaeTcsi NOBEPX COOTBETCTBYHOLLErO Grioka NnepemMeHHbIX. 3T1a
onuusi JOCTyMNHa B aBTOHOMHOM PeXVME U B PEXNME pearnbHOro BpeMEHM.

N3mMeHeHMe pacnonoxeHus

KomaHga "Onuum / HacTtpomku" oTKpbiBaeT Auanor, rge CrpynnupoBaHbl Bce
napameTpbl U OnuMK, Kacawlmecs paboyero NpocTpaHCTBa pefdakTopa u vyepTexa
avarpammbl.  Mcnonb3yinte npoBepku rpynne "Paboyee npocTpaHCTBO" 4TOOLI
nokasaTb UMM CKPbITb MaHenb WHCTPYMEHTOB M CTATyCHYIO MaHenb peaakTopa.
Onuwmm rpynnel "Document” No3BONSAOT BaM NoKa3aTb UMW CKPbITb TOYKN peLUeTKn
penaKkTMpoBaHus.

PaspeLueHvie 0Tnaaku a3HepronoToka

B xome CcuMyJAUMM WM~ peasibHOM otsanku nporpamm LD/FBD
DHEPTONOTOKM OTOOPAaXalTCs  BLHCBEUEHHEMM KPACHBIM WM CUHUM
LBEeTOM, dYTOOBl Jjierde OBUIO CJIEOUTH 3a JIOIMYEeCKMM MNOTOKOM. OIHaKO
paspeleHre OTJIafKyY SHEPTONOTOKa BOBIEMCTBYET Ha paclIpeleseHye
naMsaTy Ha LeJIeBOM MauyvHe. Bh paspemaeTe OTJIagKy SHEPIONOTOKa B
penakTope FBD ' aBTOHOMHOM pexmMe paBoOTEl U3 MeHO Onumm
BEIOOPOM «Paspelenne oTnagkum 3HepronoToka» . STo CBOMCTBO
paspemaeTcsd Mo yMOJIlUaHMIO, KoTma Bum ycranaemmeaeTe Workbench.

PemaxTop FBD aHMMMPYyeT STV SHEPIONOTOKM (Tpaduueckue CBA3MU)
COIVIACHO 3BHAaueHUAM IMpoluecca. Bce cocrosaHma sjemMeHTOB "0" mim
"FALSE" orobpaxaworca CHHVMU. Bce HeHyJleBhe 3HAYEHUA WMIHU
"TRUE" cocrosnusa siemeHTOB oTobpaxaioTcsa KPACHEMU
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&

[ h1=TRLE —

[ hZ=FALSE — ]

&

[ hE=F ALSE — —{ h4=F ALSE )

= MpenBapuTenbHbIA NPOCMOTP FPaHUL, CTpaHuLbl B pegaktope FBD

Mpw neyatn gnarpamma FBD pa3buBaeTcs Ha HyMepoBaHHble CTPaHULIbl COrnacHo
BblOpaHHOMY MpUHTEPY W  MakeTy. Tenepb BO3MOXHO NpeaBapuUTenbHO
NPOCMOTPETb FpaHuLly Kaxaon HymepoBaHHOW cTpanuubl B FBD pepaktope. 370
rosie3Ho BO u3GexaHue Mnpu cosdaHuy Ballen guarpaMmbl NOMELLEHUS CMMBONa B
nosuumto, rae oH ByaeT pasdbuT Ha ABYX CTpaHuLax

Kpasi cTpaHuubl oTOGpaxaloTcs Kak NpocTble cepble CTPOKM B Auarpamme npuv
BMOMMOM CETKE peaaKTUpOBaHus.

Pepnaktop FBD ucnonb3yeT nocrneaHiow BelbpaHHyto KOHpUrypaLuuo npuHTepa ans
oTobpaxeHWs pasmepa CTpaHuubl. Bbl JOMKHbI aKTUBM3MpPOBAaTb MPUHTEP W
BblOpaTb NPaBUIbHbIA NPUHTEP M AOKYMEHT Nepea NpoCMOTPOM KpaeB CTPaHMULbl B
pepnaktope FBD. Takum o6pasom, 4Tobbl npoBepuThb Bally Auarpammy, Bebl
OOIDKHBI:

- 3anyCcTUTb reHepaTop AOKYMEHTa;

- BbIOpaTb NpUHTEP 1 pa3mep Bymaru 1 opueHTauumio;

- 3aKpbITb reHepaTop AOKyMeHTa 6e3 nevatw;

- OTKpbITb Nporpammy FBD;

- 0TOBpa3nNTb CETKy.

Gl Wcnonb3ynte KHOMKy "YBenuyeHwe" naHenmu WHCTPYMEHTOB, ONS W3MEHEeHUs
Tekywiero macwTaba. OTa KomaHOa Bcerga umeeTcs npu paboTe ¢ nporpammon
Quick LD npucoegnHeHHoW K AefCTBUIO Unn TECTy.

Wcnonb3ynte komanay "Onuum / WpudT" ana soibopa nmeHn wpudTa cumsona,
KOTOPbIN Ucnornb3yeTcst Bo Bcex AokymeHTax ISaGRAF. Npu BbizoBe u3 6riokoB ST
unu IL, BBl MOXeTe onpedenutb pasmep LWpudTa. MNpu BbiGope wWpudTa, CTUNb
lwpndTa 1 pasmep He OTHOCATCA K Aeny M UX He HYXHO Bblbupatk. paduyeckne
pepakTtopbl ISaGRAF Bcerga paccuvTbiBaloT pa3mep wpudTa B COOTBETCTBUU C
TEKyLLMM MacLuTabom.
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A.7.5 Ctunu n otcnexuBaHue U3MEHEHUN

Pepaktop ISaGRAF LD/FBD nosBonsieT BaM npunucaTb rpaduyecknii CTumb
no6ol komnoHeHTe Anarpammbl LD/FBD. CTunb, B OCHOBHOM, onpefensieTcsi, kak
crneumnanbHas okpacka guarpammbl. Ho ISaGRAF, Takke, ncnonb3yeT CTunm, 4Tobbl
paspeLUnTb OTCMNEXUBAHNE U3MEHEHUI B AMarpaMmmax.

3amMeTuM, 4TO CTUIN He BUAHbI BO BPeMsi CUMYMSLMU UMK OTNaaKKU, Tak kak uBeTa
(kpacHbIi 1 ronyboin) ncnonb3yTcs B 3TOM pexume Anst BeicBeumBaHua TRUE /
FALSE cocTosiHuI nepeMeHHbIX.

lpedonpedeneHHbie cmunu

=

Cnepytolwime cTunv npefonpeaeneHsb:

HopmanbHbin ....HepTexx no ymonyaHuuio  (4epHbin). [Onsa  oTcnexuBaHus
M3MEHEHVI, CTuUnb "HOpMarnbHbIN" onpedensieT 3feMeHThl,
MMeloLMe 3TOT CTUMb, Kak YacTb NepBOHayanbHOW Auarpammbl.
OnemeHTbl cTuns "HopmarnbHbIi", 0BbIMHO CKaHUPYKTCS BO
BpPEMSsi UCMOMHEHUS.

Moaudumump. .....OneMeHTbl  NMoOMeYeHHble  "MOANMULMPOBAHHBLIA"  OKpaLleHbI
PO30BbIM. Ons oTCcnexunBaHus N3MEHEHWN, CTUnb
"MOANMULMPOBAHHBIN"  MCMOMb3yeTcs,,  4TOObl  BbLICBETUTH
3MeMeHTbl, KoTopble Obinv  [06aBneHbl UMM U3MEHEHbl Co
BPEMEHN MOSBNEHNS MepBOHAYanbHON AuarpaMMbl. ONEMEHTbI
cTunst " MoaMUUMPOBaHHbIN ", OBbIMHO CKAHUPYKOTCSt BO BPEMS
MCMOJTHEHWS..

YOoaneHHbIN ....... OnemMeHTbl MNOMeYeHHble "yaaneHHbIn" OKpalleHbl cepbiM, C
NYHKTUPHOW nUHVMen. Takue 3neMeHTbl He MNPUHUMAKTCH BO
BHUMaHne BO BPEeMS WCMOMHEHWs Auarpammbl. OTOT CTUMb
MCNONb3yeTCs AN OTCNEXMUBaHUS YAANEHHbIX 3MTIEMEHTOB.

ApantupoBaH ....B pgononHeHve K npegonpedeneHHbIM - CTUMSM, pefakTop
ISaGRAF LD/FBD no3BonsieT Bam BblOpaTb nobon uBeT,
NMPUMEHEHHbIK K 4YacTM Auarpammbl. Takue  SMEMEHTbI
paccMaTpuBaloTCsl, Kak uMerowme CcTunb "AganTMpoBaHHbIA".
Mcnonb3oBaHve ctunsa "AganTUpoBaHHbIN' He BRAMSIET Ha
BbIMOSIHEHWE Anarpammbl.

Wcnone3ynte komaHabl noameHio "Ctunb" B MeHo "PepakTtop” Ans npumeHeHus

CTUNS K BbIOpaHHbIM arieMeHTaMm.

= OmcnexueaHue usMmeHeHull

Wcnonb3oBaHne ctunen, W Hanuvume cTuna  "YaaneHHeln"  nossonsieT

aBTOMaTUYEeCKM OTCReXvBaTb W3MEHEHUss B  CYLUECTBYWOLLEA auarpaMmme.

Wcnonb3yvite komaHay "OTMeTb u3ameHeHus " B meHio "PepakTop/Ctunb", 4yTobbI

No3BONWTb UMK 3aNpPeTUTb OTCIEXNBAHNE N3MEHEHWI.

Korma yctaHoBneHa onuus "OTMeTb WU3MeHeHus", BCe W3MEHEHHble Wunn

nobGaBneHHble B AuarpaMMy 3N1EMEHTbl aBTOMaTUYECKU YCTaHaBNMBAKOTCSA B CTUIMb

"MogndurumpoBaHHbI". Korga aneMeHT yaanseTcs, C WCMonb30oBaHUEM KOMaHz4

"Yoanute" nnu "Bblpe3aTtb”, OHM He ydanslTCcs M3 guarpaMmbl BU3yanbHO, a
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NpoCTO MomevalTca cTunem "YpaneHHbln". OTO MO3BONSET MNOJMb30BaTENto
crneauTb 3a BCEMU U3MEHEHUSAMU B MarpamMme.

Wcnone3yvite "Pepaktop/CTtunb/YcTpaHuTb BCe yAarneHHble CUMBOMbI ", YTOObI
Ha camMoM ferne yfanuTb BCE 3IEMEHTbl, NMOMeYeHHble cTunem "YaaneHHbin" us
avarpammbl LD/FBD. 3Ta komaHAa He NpUHUMAaeT BO BHUMaHWe TeKyLuiA BbIGop 1
BCeraa npMMeHseTcst KO BCEW anarpamme.

YTtobbl BOCCTAHOBUTL 3MEMEHT, MOMEYEHHLI cTUnem "YaaneHHbIN", BbibepuTe
Kenaembl 3NeMeHT U MpuMeHuTe K Hemy CcTunb "HopmanbHbIM', CTumnb
"MoaudmuupoBaHHbIn" unn "AganTMpoBaHHbLIW'. Takas onepaums MOXeT
NPUBECTM K HENPABUIIbHLIM COEAMHEHUSIM (Bonee 0aHON CBS3U NOAXOAUT K O4HOMN U
TOW Xe Touke Bxopga), OTo OyaeT onpeneneHo BO BPeMS criedytollei NMpoBepKu
nporpaMmbil.

A.7.6 JOnekTpoHHas crnpaBKa

I 1[oJiydeHMs CIHpaBKM OTHOCUTEJIBHO (QYyHKUMOHAJIBHEIX OJIOKOB U3
penaxropa LD/FBD:

. BEHIOEPUTE CylleCTByoUMY QYHKLUMOHAJbHEYM OJIOK Ha OuarpaMMe

LD/FBD WUJTN nomecTuTe Ha Hem Kypcop;

. HaxMuTe Ha F1.

OrobpaxaeTcsa cCcHOpaBka OTHOCUTEJIBHO (QyHKIUMOHAJbHOTO ©OJjoka. B
ciryyae 3akaszsHom "C" odyHxumym, oyHkuuy IEC miy QYHKLUMOHAJIBHOIO
Ojioka, OToDpaxeHHas CcIOpaBkKa - STO "TexXHMUYeCKkoe IpuMedaHue",
BBEIEHHOE B OMOJMOTEUHOM PENaKTope (TOJBKO TEeKCT).

A.7.7 Mevatb gnarpammbl FBD

KomaHga "®aun / MNMevatb" BbiBOAUT Anarpammy FBD Ha npuHTep. Sra xomanzma
aBTOMaTUYECKU 3alyckaeT I'eHepaTop JokyMmMeHTOB ISaGRAF nia
pacnedaTky guarpammel FBD.
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A.8 Ncnonb3oBaHue TEKCTOBOro peaakropa

OTOT pasgen onucbiBaeT BO3MOXHOCTM U KOMaHAb TEKCTOBOro pefakTopa
ISaGRAF, ocobeHHO koMaHAbl, MCMONb3yloWMeCs AN BBOAA WUCXOAHbBIX TEKCTOB
nporpamm ST u IL.

A.8.1 KomaHpbl pegakTupoBaHusi

¥< o

Komanabl MeHio «PepakTop» UCMOMb3ylTCS ANS  PeAakTUpOBaHUs  TekcTa.
BonbLIMHCTBO KOMaHA ONepupyroT € BblAeNeHHbIMU CYMBONAaMM AvarpaMmbl UK C
CMMBOIOM Ha TeKyLLel No3vumm Kypcopa.

YOaneHue u ecmaeka

KnaBuwa DEL moxeT ObiTb Mcnonb3oBaHa Ans yAaneHUst BbiAENEHHOro TekcTa.
Wcnone3yvite komaHay «PegakTop / OTMEHUTbY» ANt BOCCTAHOBIIEHNS ANIEMEHTOB,
yAanénHbix komaHpow DEL. KomaHgbl «Bbipe3aTtby», «KonupoBaTtby», «BctaBuTb»
MeHio «PepakTtop» UCMOMb3ylTCS  ANA  MepeMelleHns U KOMMpOoBaHMs
BblENEHHbIX 31IeMEHTOB TEKCTa Unu Ansi BCTaBkn 13 bydepa.

lMouck u 3ameHa

KomaHgbl wmeHio «Pepaktop / 3ameHutb», «Pepaktop [/ 3ameHUTb»
MCMoMb3ylTCA ANA HaxOXAEeHWs U 3aMeHbl TekcTa B Auarpamme. MoryT 6biTb
HangeHbl nobble CMMBOIbHBLIE CTPOKW. [ouck MOXeT OblTb OCYLLECTBNEH BBEPX
UM BHW3 OT BblbpaHHOM nosvumn. OH 3akaH4YMBaeTCs MO AOCTWKEHWU KOHLA
avarpammbil.

lMepexod k cmpoke

KomaHgoa «PepakTtop / Mepentn Ha CTPOKYy» UCMOnb3yeTcs AN nepemeLleHus
Kypcopa Ha CTpPOKYy C YyKasaHHbIM HOMepoM. OTO MoXeT OblTb nonesHo Ans
pefaKkTUpoBaHUS CTPOKM, coAepxalliei owmbKy, Ha KOTOPYI COCMancs KOMMUNATop
nporpamm Ha ST vnm IL.

Bcmaeka cumeosia us croeaps

Ucnonb3ynte komaHay «Pepaktop / BcTaBMTb nepeMeHHylo» Ans BCTaBKM Ha
nMo3numMio Kypcopa CMMBONa nepemMeHHon nnu obbekTa, o6bsSBNEHHOro B CrioBape
npoekta. CumBon BblbMpaeTca W3 OKHA Amanora, OMUCAHHOTO B pasgene
«JJononHuTensLHO 0 peaakTopax NpPorpaMm» 3TOro AOKYMEHTa.

Bcmaeka ¢patina

KomaHga «PepakTop / BectaButhb hann» BCTaBnsieT cogepxmmoe Bcero davina Ha
TekyLlyto nosuvumio kypcopa. Cnegyetr umeTb B BuAy, 4TO Tonbko channel B ASCII
MOryT ObITb BCTABMEHbI 3TOW KOMaHAOM.
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A.8.2 CwmHTakcuc, okpawmBaembiv B pegaktope ST/IL

OTOT peaakTop UCMOoMb3yeT HECKOMNbKO LIBETOB AMsi OTOBPaXKEeHUs KIoYeBbIX CIOB,
MAEHTUUKATOPOB NEPEMEHHDIX, MOCTOSIHHBIX BbIPaXXEHWIA 1 T.n. Habop useToB Ans
OKpaLLUMBaHUS CUHTaKCcMCa He MOXET BblTb HACTPOEH.

A.8.3 Onuun

KomaHabl MeHio «OnumMm» MCMonb3yloTcs AN TOro, YTobbl nokasatb unu ybpaTb
naHenb pefakTupoBaHusi W Bblbopa wpudTa. BbibpaHHbii  wpudT GyaeT
ncnonb3oBaTbCA ANA  NOOOro TekcTa, pepakTMpyemoro B VIHCTpymMeHTapum
ISaGRAF.

Mpu ncnonb3oBaHWM pepakTopa Ans Beoga nporpammbl HA ST wnu IL, komaHaa
«Onuuum / MokazaTb KNoYeBbIe CNOBay» CIYXWUT Afs TOro, 4Tobbl nokasaTb unu
ybpaTb OKHO, copgepkallee Hauboree ynoTpebrisiemble KMYEBbIE CMOBa 3TUX
AA3bIKOB.
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A.9 [lononHuUTenbLHO O NporpamMMHbIX pegakTopax

OTOoT  pasgen  coOoepXUT  MOME3Hyl  MHOopMauMild O BO3MOXHOCTSX
pefakTMpoBaHus, obwmx Anst BCex nporpammHbix pepaktopoB ISaGRAF. 3to
rmaBHbIM 0Opa3oM KacaeTcsi CBsi3W pasnuuHbiX MHCTpyMeHToB ISaGRAF u okoH
Aavarora.

A.9.1 BbizoB apyrux nicrpymeHTtoB ISaGRAF

b

lpoeepka ( koMnunsyus ) npo2pamMm

Komanga «®awun / lNpoBepuTb» 3anyckaeT reHepatop kopja |SaGRAF pans
NpPOBEPKM CUHTAaKCUca peaakTMpyemol nporpaMmbl. Ecnv oHa HanucaHa Ha fA3bike
SFC, 10 npoBepsitoTcA kak 1-ypoBeHb, Tak U 2-ypoBeHb. Korga npoBepka
CYHTaKcuca 3aBeplueHa, OKHO reHepaunm Heo6X0AUMO 3aKpbITh AMA NPOAOIKEHMS
pepakTupoBaHusa. Ecnu npunoxeHwe cOCTOUT TOMbKO M3 OAHOM Mporpammbl (
pefakTpyeMow B AaHHbI MOMEHT ), TO, NpW OTCYTCTBMM owmbokK, byaeT cospaH
koA npunoxeHus. KomaHga «Cosgatb / Onuum komnunaTopa» UCnonb3yeTcs Ans
YCTaHOBKM NapaMeTpoB KOMMunsumMum u ontumusaumm. O6patutech Kk pasgeny
«Ucnonb3oBaHne [eHepaTopa Koga» aToro pasgena 3a 6Gonee nogobGHOM
MHdopMaLmer 0 reHepaumm Koga v KOMIUnsaumu.

Cumynayusi unu omsiadka npPuUsIoXeHust

KomaHngbl «®ann / CumynupoBatb» u «®aun / Otnagka» 3anyckaior
rpacomyeckun otnagunk 1ISaGRAF kak ans pexuma Cumynsauum, Tak n ans
peanbHoro coeguHeHus. OHM nepeoTKpbiBaloT nporpammy Ha SFC B pexume
oTnagku. B pexume oTnagku B nporpaMMe Herb3s MNPOU3BECTU  HUKaKMX
N3MEHEHWN.

PedakmupoeaHue crioeapsi nepemMeHHbIX

Komanga «®awn / CnoBapb» ucrnonb3yeTcd ANS PeAakTMpoBaHWs CcroBaps
NMepeMeHHbIX TeKyllel nporpaMmmbl UMW TEKYLLero MpUIoXeHus. Takum ke
cnocoboM MOXHO peaakTUpoBaTb Makpocbl. Onucatenb NoKarnbHbIA U MaKpOChl
OTHOCATCSA K TeKyLLel nporpaMme.

A.9.2 [MapameTpbl nporpamMmmbl

Ecnu pepaktupyemas nporpamma sBnsietcs dyHKUMen, OyHKUMOHanbHbIM Gr1oKoM
unu nognporpammon, To komaHga «®awn / MapameTpbi» ncnonb3yetrca Ans
onpefeneHnss eé€ napamMeTpoB Bbi30Ba W BO3BpaLlaeMbix MapameTpoB. 3Ta
KoMaHga He [encTByeT, ecnu pepakTvpyemas nporpamma  ssnsetca SFC
nNporpaMMon BepxHero ypoBHs, OT pa3gena «Begin» 0o «End».

PyHKUMKM, YHKUMOHaNbHble Onoku unu noanporpaMmMbl MOryT MMeTb Ao 32
napameTpoB ( BBOZa wnu BbiBoAa ). OYHKUMS Mnu noanporpamma MMeeT POBHO
OVH BO3Bpallaemblii napameTp, MMsi KOTOpPOro HOSHKHO COBMagatb C UMEHEM
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dyHKUMKN, B COOTBETCTBMM C MNpaBunamu npeobpasoBaHua ST. Cnepytollee OKHO
awarora ucnonb3yeTcsa Ans onMcaHus napameTpoB NoanporpamMmmbi

Parameters - ‘Filter'
oK
S L] commanc
e min_value Cancel |
max_value
Filter

T
Mame: |command £ i+ Boolean Inzert |
~Mode  Analog
Delete |
& Call " Real
" Return  Timer Arrange |

" Message

Cnucok B BepxHeW IeBOM YacTU OKHa MNokasblBaeT napamMeTpbl, B nopsiake

€nocoboB BbI30BA : CHa4Yana napameTpbl BbI30Ba, 3aTeM - Bo3BpaTta. HuxkHss vyactb

OkHa nokasbiBaeT nogpobHoe onvcaHwe napameTpa, BblAerieHHoro B cnucke. B

Ka4yecTBe MapameTpa MOXeT OblTb Mcrnonb3oBaH nbon Tun AaHHbix ISaGRAF.

Bo3sBpalyaemblii napameTp [OMKeH pacrnonaratbCs B CMUCke rnocrie napameTpoB

BbI30Ba. IMeHa napameTpoB AOMKHbI NOAYMHATLCA CEAYIOLMM NpaBunam :

¢ [InHa MeHn He JOMXKHa NpeBbIlLaTh 8 cumBonos

e [lepBbIil cMMBON JOMMKeEH ObiTb GYKBOM

e Criegyouime cvmMBOnbl  MoOryT ObiTb  GykBOW, uudpor unu  CMMBOSIOM
noaYépKnBaHms

¢ B MmeHu npoekTa NPOMUCHON M CTPOYHbIA PErMCTPbI HE pa3nnyalTcs

Komanga «BcTaBUTb» WUCMONb3yeTcs Ans BCTaBKM HOBOTO MapameTpa nepeq,
BbiOpaHHbIM. KomaHZa «YpanuTb» WUCNonb3yeTcs ANs yAaneHusl BblOeNeHHOro
napameTtpa. KomaHza «YnopsiAaounTby» aBTOMaTUYECKU COPTUPYET NapamMeTpbl Tak,
YTO BO3BpaLLaeMblil NapaMeTp CTaHOBUTCA NOCNEAHUM B CIUCKE.

A.9.3 OcTtanbHble KOMaHAbI MeHIo «Pann»

Cnepytowime komaHabl AOCTYMHbl M3 MeHo «®aun» nwboro nporpaMMHOro
penakTopa.

Omkpbimue dpyaol npo2paMmbl

KomaHga «®ann /| OTKpbITb» NO3BOMSIET 3aKpbiTb pPeAakTMpyemyto nporpammy u
HavaTb pedakTypoBaHMe [pYroi NporpamMMbl TOTO Xe MPOeKTa Ha TOM e S3blKe.
HoBas nporpamMma 3amMeHsieT TeKyLLyto B OKHE peaKT1poBaHUs.
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lMeyamb npo2pamMm

KomaHga «®aun / MeyaTtb» BLIBOAUT peaakTupyemyto nporpamMmmy Ha npuHtep. 3Ta
KOoMaHaa Co3[aéT 3CKU3 NUCTUHra nporpamMmbl. bonee nogpobHasi MHopmauus no
3TOMYy BOMPOCY NOfy4YaeTcs MpU UCMOMb30BaHNN reHepaTopa AOKYMEHTOB NPoeKTa.

Ona rpadwuyecknx nporpamm ( SFC, FBD wu Quick LD ) Bbl moxeTte
BOCMonb3oBaTbCA komaHaon «Pepaktop / KonupoBatb pucyHok (meTtacbann)»
ans konupoBaHus B Gydpep u3obpaxeHuss avarpamMmbl B cpopmate MeTadbanna.
OHO MOXeT ObiTb BCTABMEHO B ApYroe MpUIioKeHne Kak B TEKCTOBOM MpoLeccope.
Ons nporpamm SFC Tonbko 1-ypoBeHb MHGOpMauus ( guarpammbl, Hymepauus un
KOMMeHTapumn 1-ypoBHsi )MOXeT 6bITb NoMeLLeHa B MeTadpaiirn.

A.9.4 OGHOBRNeHue AHEeBHMWKa NPorpaMmbl

daiin AHEeBHUKA, MPUCOEAUHEHHBIN K pedakTUpyeMoW nporpamme, MOXeT ObiTb
BBEAEH BPYYHYO Mpu nomowy koMaHabl «®Pann / [HeBHuK». Paiin OHEBHWKA
obHoBNsAeTCA aBTOMATUYECKN Npu KoMNunsaumn. BeiBoa komnunsTopa cHabxaeTcs
BPEMEHHOWN OTMETKOW / OTMETKOM AaThbl.

Ecnu B mMeH «Onuuu» BbibpaH pexuM «OGHOBUTb OHEBHUK», TO MPU KaXaoM
COXpaHeHWUW NporpamMmmel Ha AWUCK NOABMSIETCS CreaytoLLee OkHO auarnora :

Update diary for program main
Text note to be added to the diary file = oK
with cumrent date/time stamp .| :l \__I

LCancel |

=i

4 [ ]

Mpun HaxaTun kHonku MpUHATL BBEAEHHbLIN TEKCT COXPaHAETCS B KOHLUE CroBaps C
OTMETKOW O AaTe 1 BpeMeHU. ITa BO3MOXHOCTb OYeHb NonesHa Ans sKcnnyatauum
3aBEpLUEHHBbIX MporpaMm, Tak kak oHO obecneymBaeT AOCTyn K WHOpMauuu o
nporpamme.
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A.9.5 Bbi6op nepemeHHOM U3 croBaps

&

Mpw pepakTupoBaHun TekcToBor nporpammsl ( IL unu ST ) «PepakTop / BctaButh
nepeMeHHy» Mo3BONseT BblOpaTb OOBLABMEHHYD paHee MNepemMeHHy [Ans
BCTaBKM Ha TeKyLLytlo no3uumio kypcopa. MNpu pepaktvposaHum nporpamm FBD unu
LD Tpebyetca [AnA onucaHWs KOHTakTOB, BMUTKOB, NapameTpoB GIIOKOB
BBOAa/BbIBOAA unn nepemeHHbix FBD. B oboux cnyyasx nosiBnsieTcs criegytolee
OKHO Auarora :

Select vanable
Scope: | (Global) =] [@][E][Boclean =]
|hrandum |
random animation zelection
bflash flash animation selection =
blead lead animation selection
bstart start/stop command
ledl
led2
led3
led4 ]
ledS
ledt -

oK LCancel

OkHo Bblbopa «O6nacTb» Ans Bbibopa rnobanbHbIX UK NOKanNbHbIX NePEMEHHbIX.
OkHo Bbibopa crpaBa No3BonseT BbIGpaTh TUMN AaHHbIX. ManeHbkue MKOHbI PSAOM C
OKHOM BbIGOpa TWMa - 3TO KHOMKKU, KOTopble Mcronb3yTcs Ans Boibopa Hanbonee
4acTo UCMOSIb3yEMbIX TUMOB AAHHbIX :

...................... Boolean
...................... Integer / Real
'E:' ...................... Timer
B Message

[na BbiGopa nepeMeHo LWEMNKHWUTE MbILb HA UMEHW U3 cnucka. B pesynbtate
3TOr0 €€ VMMs M onucaHue MOsIBATCA BBEPXy CMUCKa. 3aTeM HaKMUTE KHOMKY
«MpuHATLY Ans noaTeepXaeHus Bbibopa. MoxHO Takke HeNnocpeaCcTBEHHO BBECTU
MMS NepPeMeHHON, He NCNOob3ys CNUCOK.
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A.9.6 OkHoO BbiBoAa

Cnepylolyme KOMaHAbl MMeTCA B MeEHI  VHCTpYMEHTbl BCeX S13bIKOBbIX
penaktopoB. OHWM WUCMOMb3ylOTCS [Ans BblBoAa WHdopMauuu B ManeHbkve
TEKCTOBbIE CMUCKWN BHU3Y OKHa pefakTMpOBaHUs, U UCMONb3YT ee Ansi NpocMoTpa
nporpammei.

"Moka3aTb BbIBOA KOMNUNATOpa " nokasbiBaeT B OkHE BbiBoAa cooblieHne o6

oLmbke nocneaHem KoMnunauum
peaakTMpyeMol NporpaMmbi.
"Hantn B gnarpamme™ HaxoauT BXOXOEHUS TekcTa B

penakTMpyemMol nporpamme, U npeactaBnseT
MX B okHe BbiBoAa. Ans s3bikoB SFC and FC,
3Ta KOMaHaa WLWeT Mo BCeM nporpammam
YPOBHS 2.

"CKpbITb CNUCOK BbiBOAA " 3aKpblBaeT OKHO BbiBOAA

Ecnu coobuieHne o6 owmnbke WMnm BXOXOEHUWM MOSBASIOTCS B OKHE BbiBOAA, TO
[OBOVHON LUENYOK B CTPOKE MepenBUraeT BblOENEHUWE Ha COOTBETCTBYHLLYHO
nosvuymio. ina s3eikoB SFC n FC, ata komaHga OTKpbIBAaeT COOTBETCTBYHOLLEE
YPOBHIO 2 NPOrpaMmMHOE OKHO.
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A.10 Ucnonb3oBaHue peaakTopa crnoBaps

CnoBapb ISaGRAF - 310 cpeacTBO ANs peAakTMpOBaHUS BHYTPEHHUX NepPeMEHHbIX,
nepeMeHHbIX BBOAA/BbIBOAA, PYHKLMOHAmNbHBIX GITOKOB M MaKpOCOB MPUIOXEHUS.
CnoBapb rpynnupyeT Bce ObOBbsBMEHUSI NMEpPEMEHHbIX U OYHKLMOHAmNbHbIX 6r10KoB
NPUMOXEHUS U MAKPOCOB B TEKCTOBOM chopme.

MepemeHHble, yHKUMOHanNbHbIE GrOKU Y MaKpOCbl AOSMKHbI ObiTb 06BbSIBNEHbI B
crnoBape nepej ucrnonb3oBaHveM. NepemMeHHbIe 1 MakpoChl MOTyT MCMONb30BaTbCA
B nobom aBTomaTtuyeckoM s3bike : SFC, FBD, LD, ST, u IL. ®yHkumMoHanbHble
6rokn, ncnonb3yemble B FBD, 06bsBNATb He 006si3aTenbHO, Tak Kak peaakTopbl
FBD un Quick LD aBToMaTuyeckn ob6baBnsiOT UCNonb3yemMble 610Ku.

lNepemeHHbIE

MepemeHHble COPTUPYHOTCS B COOTBETCTBMM CO CBOEV O6GNMacTbi0 OeUCTBUA U
TMNOM. TOMbKO MepeMeHHble C OAMHAKOBbIMW ObBnacTsMu [OeWCTBUA M TUnamu
MoryT ObiTb BBeAeHbl B OAHy pellétky BBoda. BoT ocHoBHble Tunbl obnactu
BWAMMOCTW NEPEMEHHbIX :

OI'J'IOEAHI:HAFI ......... MoXeT OblTb  uMcnonb3oBaHa nobor  nporpammon
TeKyLLero npoekta

ﬁ NOKAINBbHAA ........... MOXeT BbITb UCMONb30BaHa TONbKO OZHOW NporpamMmmon

Hwxe npueeaeHbl OCHOBHbIE TUNbI NEPEMEHHbIX :

BYINEBCKAA............ true/false aBOWYHbIE BEMUYUHDI
AHANOT ................... OEeNCTBUTENbHbIE UMK LieNble BEMUYUHbI
'E:' TAUMEP................ BPEMEHHbIE BENUYMHDI

G COOBLIEHUE.......... CUMBOJSIbHbIE CTPOKM

MepemeHHas UaeHTUULMPYETCS UMEHEM, KOMMEHTapueM, atpubyTamu, ceTeBbiM
agpecoM W ApyrMmu  crneumanbHbIMM  nonsamu. Huke npuBedeHbl OCHOBHbIE
aTpubyTbl NEPEMEHHbIX :

BHYTPEHHAA ...nepemeHHas B namsiTn (BHYTPEHHSAS)

BXO[L................. nepemeHHasi, CB3aHHasl C yCTpOMCTBOM BBOAA

BbIXO[4.............. nepemMeHHasi, CBi3aHHasl C yCTPOMCTBOM BblBOAA

KOHCTAHTA...... BHYTPEHHSIS MepeMeHHasi TOMbKO AnA YTeHWs (C HayanbHbIM
3HaYeHvem)

3amevaHue: Taumepbl Bcerga SBNSATCA BHYTPEHHUMM nepemMeHHbIMW. [lepemeHHble

E

BBOAa ¥ BbiBOAA Bceraa MMeoT rnobanbHyro 06nacTs BUAUMOCTU.

Makpochbi

MaKpOCbI - 3TO CUHOHWMbI, KOTOpble MOryT ObITb UCMOMNb30BaHbl B NMOOOM A3blke
Ona  3aMeHbl TEeKCTOBbIX CTPOK. 3amMeHsieMbIl  TEKCT MOXET OblTb  MMeHeM
nepemeHHoﬁ, KOHCTaHTOW WMMN CMOXHbIM BblpaXXxeHnem. MaKpOCbI pasnn4yarTca B
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COOTBETCTBUM C UX 06NacTbio BUAMMOCTU. TONBKO MakpoChl OAHOro Tuna n obnactu
OelcTBMS MOryT GblTb BCTaBreHbl B OAMHAKOBYK CeTKy pefakTupoBaHusi. Bot
OCHOBHbIe BUAbI 061acTV AeACTBUSI MaKpOCOB :

':-:' OBLUAA.................... MOXeT OblTb Mcrnonb3oBaHa Noboi nporpaMmmMoin nboro
npoekTa
0 FMOBAJIbHAA ......... MoxeT ObITb  Uchonb3oBaHa NGOl  nporpammon

TEeKyLLero npoekra
@ NNOKANBHAA ........... MOXeT ObITb MCMOSb30BaHa TONbKO OAHON NMPOrpammon

Makpocbl uaoeHTUUUMPYIOTCS UMEHEM, BIOKOM onncaHus Ha ST U KOMMEHTapUueM.

Sk3emMnnsipbl hYHKUUOHaIbHbIX 6/10K08

DyHKUMOHanbHbIE 6noku, ucnonb3yemble B s3blkax ST u IL, gormkHbl BbITb
o6bsABNeHbl B crnioBape. Tak Kak (pyHKUMOHanbHbI BNOK COAEpPXUT BHYTPEHHWE
crpsiTaHHble AaHHble, TO Kaxaasi konust 6roka AomkHa OblTb MAEHTUULMPOBaHA.
Crepylowmin - npumep  nokasbiBaeT  yHKUMOHanbHbln  6nok  «R_TRIG»  (
onpefeneHne MOAHSATOW rpaHu ), ONpefenéHHbii B 6ubnuoTeke, KOTOPLIN
ncnonb3yeTcs ANns onpegeneHus ppoHTa pa3nuyHbiX nepeMeHHbiX. Kaxpgas konus
6rioka gomkHa ObITb MAeHTUdULMPOBaHa YHMKanbHbIM MMeHeM. Onpenenexuve
Tuna 6noka 1 ero napameTpoB NMPOM3BOAMTCS NPU NMOMOLLM MeHemxepa bubnmnorek

Umsa 6noka: R_TRIG
Mapamempebr: Input=CLK
Output=Q

Mpu nomMoLLM pefakTopa croBapsi oGpasyeTcs Ums :

Ums ak3emnnspa: TRIG_B1 Wms 6noka: R_TRIG
Ums ak3emnnspa: TRIG_B2 Wms 6noka: R_TRIG

O6bsiIBNEHHbIE 610KM MOryT GbiTh UCMONb30BaHbl B ST nporpamme :

TRIG_B1 (b1);
edge_b1 := TRIG_B1.Q; (* b1 onpedenerHue hpoHma nepemMeHHoU *)
TRIG_B2 (b2);
edge_b2 := TRIG_B2.Q; (* b2 onpedenerHue hpoHma nepemMeHHoU *)

O6bsiBNEHHbIE 3K3EeMMMAPbI DYHKLIMOHaMbHbIX 6nokoB MoryT ObITb
FMOBANBbHLIMU ( poctynHble B mwoboi  nporpamMme Mpoekta )  wunn

NOKAJbHBIMW, ans ogHol nporpamMMbl. PyHKUMOHAMNbHBLIE GOKK, UCTONb3yeEMbIe
B si3blkax FBD 1 LD, 06bsiBNATb HE HYXXHO, TaK Kak 3To aenaeT peaaktop FBD.

b1 R TRIG g
b2— R TRIG | two_edges
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A.10.1

&

(* doyHKuUMOHanbHble ONOKM Bcerga MMEKT TO Xe WMA, 4To M Onok,
o6bABNEeHHbIN B 6ubnuoteke. Pepaktop FBD aBTOmMatuueckn o6bABnsieT
peanusauuio Kaxabli pa3 npu BcTaBke 6noka us 6ubnuorteku *)

Ok3emMnnApbl  YHKUMOHAmNbHLIX ~ OMOKOB,  aBTOMAaTUYEeckM  ObObsBMEHHbIE
penaktopamu FBD u LD, Bcerga nokanbHbl AN peAakTupyeMoi nporpaMmbl.

Cemeenble adpeca

CeTeBol agpec ABnsieTcs Heobsi3aTenbHbIM. [lepeMeHHas ¢ HeHyneBbIM CETEBLIM
agpecoMm MoxeT ObiTb MpocneXxeHa BHELUHeW CUCTEeMON ( Hanpvumep, NpoLeccoM
BM3yanu3auuMu cuctembl ) B mpouecce BbiNonHeHus. B BGonee obwem crnydae,
ceTeBoM agpec obecneyvBaeT MexaHU3M UAEHTUMKAUMM AN Kaxkaon
paboTatollen  KOMMYHMKaUMOHHOW  CWUCTEMbI, KOTopasi He nopdepXvBaeT
cumBonbHoe umsi. CeTeBoW agpec MoOXeT OblTb onpefdenéH Ans  Kaxaon
nepemMeHHoW, B TOM YMCre Npu eé co3gaHumn UM U3MeHeHuu.

FmaBHOe OKHO cnoBaps

OKHO peaakTUpOBaHWsl CroBapsi NOKa3blBaeT CMUCOK NePeMeHHbIX C O4MHAKOBbLIM
TMMOM ¥ obnacTtblo AencTBus. Tun u obracTb OEeNCTBUS Bcerga ykas3aHbl B
3aronioBke.

OKHO pefakTUpoBaHMsA NoKasbiBaeT TOIbKO OCHOBHbIE MOMSA ONUCAHMSA NePEMEHHbIX
: UMsi, aTpubyTbl, CETEBON agpec M KOMMeHTapuiA. [onHoe onucaHune BblAENEHHbIX
nepeMeHHbIX BCErAa AaHO B OKHE TeKyLlero coctosiHua. Mcnonbayite cneaytowme
KHOMKM Ha WHCTPYMEHTanbHOW naHenu pAns Bblbopa obnactv pencTeust
peaakTpyeMbIX NEPEMEHHBIX :

OBLUAA.................... MOXeT ObITb UuCnonb3oBaHa NobOoN nporpammont nboro
npoekTa

FMOBAINBHAA......... MOXeT ObITb Mcnonb3oBaHa NOOK NporpaMMolt TekyLlero
npoekTa

NOKAJIbHAA ........... MOXET ObITb MCMOSb30BaHa TONLKO OAHOW NPOrpammon

Nnonb3ynT npasneHne B non ronoska, ans Bbl ™n bEKT
Wcnonb3ayinte "Tab" aBneHne orioce 3aronoBka 6opa a obbekTa
peaakTpoBaHUsS:

Booleans |ntegersResls | Timers | Messages | FB inztances | Defined wwords |

Marme ik k. FmitTErt

Mcnonb3yiiTe none BBoAa TekcTa crieBa OT MaHenu Ans noucka npedukca MMeHn
nepemMeHHoii. B aHHOM criyyae nouck NpoM3BOAUTCS MO BCEMY CMMCKY OT Hayana.
Kpome atoro, Anms noucka [OCTYMHbI KoMaHAbl MeHio «Hantu». TlMouck He
pasnuyaeT perucTpoB. [loMck MOXeT nNpoBOAUTCS Bnepép UM Hasagd Mo
OTHOLLEHUIO K BblAENIEeHHON NepeMeHHON.
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A.10.2 YnpaBneHue nepeMeHHbIMU

¥< o

JocTynHble KomaHObl MeHo «®Painbl» paboTalT C BblAENeHHbIM  KIaccom
nepeMeHHbIX, peanusaumin yHKUMOHanbHbIX 6rokoB 1 makpocoB. McnonbayiTe
komaHay «[Opyrow» ans BbiGopa Tuna u obnactu AEWCTBUS pepakTUpyeMblx
nepeMeHHbIX.

leyamb nepemMeHHbIX

Ucnone3yiite komaHay «®Pann / Meyatb» Anst Toro, 4ToObl pacnevaTaTtb CrMCOK
pedakTupyeMbix OBOBEKTOB Ha cTanHAapTHoM npuHTepe Windows. Pacnevatka
BKNtoYaeT B cebs MonHoe onucaHue Kaxaoro obbekTa Tekyllewd peaakTupyemon
rpynmbl.

Co3daHue HO8bIX NepPeMeHHbIX

Komanpa «®amn / HoBbIM» N03BONSET NOMNb30oBaTeN0 co3daBaTb HOBbIE
nepeMeHHble, 3K3eMnnsipbl PyHKUMOHANbHBLIX GIOKOB M MakpocChl TeKyLlero Tuna u
obnactn gevictBusA. HoBas nepeMeHHas BCTaBNSETCA Cpady e Mocrne TeKyLuewn.
Mpu 3anycke 3TOM kOMaHAbl OTKPbIBAETCH OKHO AMarnora, B koTopoe TpebyeTcs
BBECTU onucaHue HOBOW nepemeHHoN. Nocne aToro HaxaTne KHoOMkn « CoXpaHUTb»
nomMeLyaeT CO34aHHylo nepemeHHyto B cnvcok. OkHO BBOAA OTKPbIBAeTCH CHOBA,
Tak 4YTO nofb3oBaTeslb MOXEeT BBECTM OMMCaHWe HOBOW nepemMeHHon. HaxaTue
KHOMKN «OTKa3» OCTaHaBNMBAET NPOLECC CO3aHMs NePeMEHHON.

U3meHeHue cyujecmeayrousel nepemMeHHou

KomaHgoa «Pepaktop» MeHio «PepakTtop» no3BonsieT Nonb3oBaTentio U3MeHWUTb
onuncaHue Tekyllen nepemeHHon. Mpu 3anycke kKoMaHAbl OTKPbIBAETCA OKHO BBOAA
ANA  U3MEHEHWs] OnucaHWA  Tekyllel nepemMeHHoW. [lpy  HaxaTum  KHOMKW
«CoxpaHUTb» M3MeEHeHWs1 coxpaHsitoTcsi. Kpome TOro, MOXHO HaxaTb KHOMKW
«Cnepgyowy» nnu «Mpegblayw» Ans pacnpocTpaHeHUs U3MEHEeHWW Ha gpyruve
nepemeHHble. Haxatne kHonkn «OTKa3» oOCTaHaBNMBaeT MPOLIECC COo34aHus
nepemMeHHoNn.

YOaneHue u ecmaeka

UHcTpymeHTbl  pepaktupoBaHua cnosapsi ISaGRAF  cogepxart BblgeneHue
HECKONbKMUX JWUHUK. MHorMe komaHdbl MOryT OnepupoBaTb CO  CMMCKOM
BbIJENEHHbIX MNepeMeHHbIX. Hwke npvBedeHbl [OCTYMHble KOMaHAbl MEeHo
«PepakTop» :

KOMUPOBATD...KonunpoBaTb BblAeneHHyto rpynny nepemeHHbIX B Oydep crnoaps

BbIPE3ATDH ....... KonnpoBaTb BblAeneHHyto rpynny nepemeHHbIx B Oydep crnosaps
W yaanuTb eé 13 cnucka

..Yaanute BbIGpaHHylo rpynny NepemMeHHbIX M3 pedakTupyemoro
cnucka

BCTABUTDH ........ BcTaBuTh Bydep cnosapsi nepepn BblAeNeHHOW NepeMeHHon

YOAIIUTb

DyHkumm BiipesaTs/KonvpoBaTte/BeTaBuTe MOryT GbiTb MPUMEHEHBI K pasfnyHbIM
CnrcKam nepemeHHbIX C O4MHAKOBLIMU NapameTpamMu.
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A.10.3

Copmupoeka nepeMeHHbIX

KomaHgoa «UHcTpyMeHTbl /| CopTMpOBKa» COPTUPYET NEpemMeHHbIE UM MaKpoChI
TeKyllero cnvicka pepakTupoBaHusi. [lopsigok  COpTMPOBKM — onpefdensieTcs
aTpnbyTamMn nepemeHHsbIX :

e CHayana BHyTPeHHWEe NepemMeHHble

e 3aTeM nepemeHHble BBOAA

® HaKoOHel, NepeMeHHble BbIBOAA

MepemMeHHble C OAMHAKOBLIMU aTpubyTamn COpTUPYOTCA B andaBUTHOM NOpsiaKe.
Makpochbl Bcerga copTupytoTcs B andaBMTHOM MOPsiAKe.

YcmaHoeka cemeebix adpecoe

CeTeBon agpec He ABnseTca obasaTenbHbIM. [lepeMeHHast ¢ HeHyneBbiM CeTeBbIM
anpecoM MOXeT ObiTb MpOCreXeHa BHELIHEN CUCTEMOW ( Hampumep, NpoLeccoMm
BM3yanu3auum CMCTEMbl ) B npouecce BbiNonHeHnsa. CeTeBon agpec MoxXeT ObiTb
onpefenéH Ans Kaxaon MNepeMeHHoW, B TOM 4ucre npu e€ co3gaHuvM wnu
n3meHeHun. Komanga «Pegaktop / NepeHyMepoBaTb» NO3BONAET MOMb30BaTeNto
YyCTaHOBUTbL CETEBON agpec ANns  TeKylen rpynnel nepemeHHbiX. Bsop
LuecTHagLaTepruyHoro 6a3oBoro agpeca ( agpeca NepBoil NEPEMEHHOW rpynnbl )
npuBoaMT K TOMYy, 4TO AN MEpPeMeHHbIX [pynnbl  yCTaHaBnMBalOTCH
nocnepoBaTtenbHble ceTeBble aapeca. [pn BBoAe Hynesoro 6a3oBoro agpeca
BCEX BbleNEeHHbIX NepeMeHHbIX COpacbIBaOTCA Ha HOMb.

Umnopm 6yneebix cmpok “true/false”

Mpn pepakTvpoBaHunM MakpocoB komaHaa «WHcTpymeHTsl [/ WmnopTt
onpegenenun true/false " no3esonsieT Nnonb3oBaTento aBToMaTUYECKN onpeaenuTb
CTPOKW, NPUCOEANHEHHbIE K ByneBbiM MEPEMEHHbIM, B Ka4yecTBe KIIYEBbIX CIOB
A3blka. OHM OOMKHbI ObITb OGbSABNEHbI Kak Makpochbl. ATa koMaHaa uweT Gynesbl
WCTUHHOCTHbIE CTPOKU B OGBSBIEHUSX TOMN e 0bnacTu, 4To 1 pefakTupyembli, Ans
N3MEHEHMSI MaKpOCOB.

OnucaHue 06BLEKTOB

Ona nobo nepemeHHOW, YHKUMOHANbHbLIX OMOKOB UMM MaKpOCOB [AOIMKHO
CylLlecTBOBaTb NonHoe onucaxwue. Mons onucaHua pasnuyatTcs B 3aBUCUMOCTU OT
TUna obbekTa. Crieaytollme nonsa onpeaeneHsl Ans noboro Tmna :

L 3 MmMs nepemMeHHOW; NepBbIi CUMBOS JOIMKEH ObITb OyKBOW,
ocTanbHble -  OykBbl, UMdPbI UM CUMBOIbI
noaYépKnBaHus.

CeTeBoM agpec.............. LlecTHaguaTepuyHbll ceTeBOM appec ( He sABnseTcs

Heobxoaumblm ). lNepemeHHas C HeHyneBbiM CETEBbIM
aapecoM MOXET ObITb NpocnexeHa BHELLUHEN CUCTEMON.
.. KOMMEHTapuit oNUCaHNsA NepemMeHHoN
..9Ta onuusa nokasbiBaeT, YTO MepeMeHHas [OorKHa
COXPaHATLCS B Pe3ePBHON NamsATh

KomMmmeHT
XpaHutb
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370 onvcaHne nonev AN 6yneBbIX NEPEMEHHbIX :

ATPUBYT ..o onpegensieT, SBMsSeTCA  NepemMeHHas  BHYTPEHHEN,
KOHCTaHTOW, BBOAa/BbIBOAA

"False" cTpoKa .............. CTpOKa, MUCnornb3yeMas B Ka4eCTBe FTOXKHOro 3HayeHusi BO
BpEMS OTnagku

"True" CTPOKA.......eceuneeee CTpOKa, ucnonb3yemasi B Ka4eCTBe€ UCTUHHOIO 3HaYeHus

BO BpeMsa OTnaaku
.. €CNnn 3Ta onuua yctaHoBneHa, TO Ha4dalribHOe 3HaYeHune
WUCTUHHO, NMHa4e - JTIOXKHO

Hau. 3Hau. true ...

3710 onncaHve nonew ANs uenbiX UMY BeleCcTBEHHbIX aHanoroBbix nepemMeHHbIX :

onpefensieT, SBNSETCS  MNEePeMEHHasi  BHYTPEHHEW,
KOHCTaHTOW, BBOAa/BbIBOAA

onpegensieT LENylw WM BELLECTBEHHYIO NEPEMEHHYIO.
dopmaTt MOXeT ObiTb  BblOpaH BO BPeEMs OTNaaKu.
..CTpoKa, ucnonb3yemas Ans onpefeneHns huanyeckoro
LMKNa oTrnagku

Wma  T1abnuubl  unu  yHKuMM  npeobpasoBaHus,
NPUCOEOMHEHHON K nepeMeHHoW ( TombKo  Ans
BBOAa/BbIBOAA )

Hau. 3HaY. .....ccceeeiieene HavyanbHoe 3HaueHue nepemeHHon. o ymonyanuio 0.

370 onucaHune nonen Ans NnepemMeHHbIX BPEMEHM :

....ONpefenseT, SBMSETCA NepeMeHHas  BHYTPeHHew,
KOHCTaHTON
....................... HavanbHoe 3HayeHve nepemeHHon. Mo ymonyaxmio 0.

(T 370 onncaHve nonew AN NepeMeHHbIX Turna coobLeHue :
..onpefensieT, SBNSETC  NepeMeHHasi  BHYTPEHHEW,
KOHCTaHTOW, BBOAa/BbIBOAA
MaKkcumarnbHOe KONMYeCcTBO CHMBOIIOB, KOTOPOE MOXeT
XpPaHUTbCSA B CTPOKe coobLleHns
HavanbHoe 3HayeHne nepemeHHon. Ero agnnHa He MoxeT
npeBbllaTh MaKCUMarbHOro KornuyecTtsa cumMBorioB. [1o
YyMOI4aHuio nycTasi CTpoka.
El 3710 onucaHve nonew ANS MakpoCoB :
UMSA .., Wwms, ncnonbsyemoe B ST; nepBbli CUMBON JOIMKEH ObITb
OyKkBOM, oOcCTanbHble - OykBbl, UWMdPbI WX  CUMBOIbI
noaYépKNBaHUS.
onpenen.....cccceeeveeeeenns CTtpoka, noguuHsiioasica npasunam cuHTakcuca ST,
KOTopasi 3aMeHseTCs MakpoCOM MpU  KOMMUMSALUW.
Mpumep : Name = Pl-Equivalence = 3.1459
KOMMEHT......cccvmrrrerrnnnnes MponsBonbHLIN KoMMeHTapuii ons makpoca
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B OT0 onncaHve ocTanbHbIX NONEN ANa peanusaumin yHKLUMOHaNbHbIX GIOKOB :

UMS e Mmsa ak3emnnspa, ucnonbdyemoe B ST; NepBbli CUMBOI
OomkeH B6biTb OYKBOW, OcTanbHble - BykBbl, LMdpbl UK
CMMBOIbI MOAYEPKMBAHNS.
TUM e MMSA  COOTBETCTBYIOLLEro YHKUMOHanbHOro 6noka B
6ubnuoteke
..[MponsBonbHbIi  KommeHTapuin  ans  yHKUMOHaNbHOro
6roka

A.10.4 BbicTpoe 06bABNEHUE

KomaHga "UHcTpymeHThl /| BbicTpoe o6bsBneHue " rno3sonsieT BaMm 0b6bsiBUTb
HEeCKOMbKO NepeMeHHbIX OAHOBPEMEHHO. [lepeMeHHbIM, CO3[4aHHbIM C MOMOLLbIO
ObICTPOro 06bLABNEHWSA, NPUCBAMBAOTCA UMeHa B COOTBETCTBAM C YWCIIOBbIM
cornaileHnem. ns aToro, Bbl AOMKHbI ONPeAenuTh:

- MHAEKC (Y1Ccno) NepBow U nocrneaHen nepeMeHHoN,

- TEKCT, KOTOpbIA AorkeH 6biTb AobaBneH nepea wnu nocre Yvcna B CMMBONE
nepemeHHom

- KOnM4yecTBO UMdp, WCNonb3yemMoe ANs BblpaXeHUs 4ucna B CUMBOMAxX
NepeMeHHbIX.

[ononHnTenbHO, Bbl MOXETe OnNpeaenuTb OCHOBHble aTpubyTbl CO34aHHbIX
nepemMeHHbIX (BHYTPEHHSAS, BXOA4 WM BbIXOA...), MMIOC HEKOTopble CBOWCTBA,
3aBUCSUME OT TWnNa nepemeHHon  (aTpubyT  "XpaHuTb", Uenbin  unu
AeicTBUTENbHBIV popmaT, MakcumarnbHas AnnHa CTPOKK CoobLLeHns).

Bbl Bcerga AomkHbl onpefensiTb TEKCT, KOTOPbIA HY>XHO BBOAUTb nepes HOMeEpPOM
nepemMeHHOM Tak, Kak CMMBOS NepeMEeHHON He MOXEeT HaumMHaTbcs ¢ undpbl. Ecnn
"konunyectBo nepemMeHHbIX" ycTtaHoBneHo B “"Auto”, ISaGRAF dopmaTtupyet
KONMUYECTBO MEPEMEHHBbIX K MUHUManbHOMY HeobXxoOAMMOMY KOMUYecTBY LUGP.
Korga onpepeneHo konuyectBo umdp, ISaGRAF dopmaTtupyeT Bce uncna, K
onpefeneHHon anuHe  pobaensia cnepeaM  cumBonbl ‘0. YcTaHoBKa
MKCUPOBAHHOIO Konu4yecTBa UMdp Ans HOMEPOB MEpPEeMEHHbIX MOXeT ObiTb
nonesHa Ans npeaoTBpalleHnsi HenpaBuITbHOW NEKCUKorpadmuyeckon COPTUPOBKMU.
Hwxe gaH npumep.

Mpumep: 3To ycTaHoBKa ANnst 6bICTporo o6bABNEHNS:

— Mumbering:

Digits:

— Symbol:
Mame: |'1|F'ar |lﬂt |:-::r.
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6y,D,yT COo34aHbl Tpu cneayruine nepemMeHHble:

Var9xx  Var10xx  Var11xx

Mpumep: OTo ycTaHoBKa ANsi BbICTPOro 06bABNEHUS:

— Humbering:
Digits:
— Symbol:
MName: |H5Nal | i | |

OyayT co3gaHbl 100 nepemeHHbIx ¢ nMeHamu ot MyVar001 go MyVar100

A.10.5 AppecHas kapta Modbus gns SCADA

“CeTteBble apgpeca”’ ISaGRAF yacto wucnonb3yloTcs AN yCTaHOBMEHWS CBHA3N
mexay cuctemont ISaGRAF n SCADA Ha ocHoBe Modbus. B atom cnyyae, SCADA
aBnseTca mactepom Modbus, a ueneBas 3apava ISaGRAF penctByet kak
nogunHeHHbln  Modbus. CeTeBble agpeca MCNonb3yloTCs Afs  CO3[4aHWsA
BMpTyanbHon kapTbl Modbus ans Bcex nepemeHHbix |ISaGRAF, koTopble AOMKHbI
ynpaensatbes u3 SCADA. “UHcTpymeHTbl / KapTta agpecoB Modbus ana SCADA"
co3gaeT BUpTyanbHyto kapTy Modbus ¢ nepeMeHHbIMM NpUnoXeHus.

Cpenctea KapTbl MOKasbiBalOT [ABa cCnncka. BepxHWin cnnCok — 3TO cermMeHT
(nonoxeHunsi 4096) kaptbl Modbus, nokasbiBalOLWMA HaHECEHHble Ha KapTy
rnepeMeHHble (MMelolime ceTeBble agpeca). HWKHWIM CnUCOK MokasbiBaeT He
HaHeceHHble Ha KapTy nepeMeHHble (6e3 onpeaeneHHbIX ceTeBbIX aapecoB). Aopec
"0" He MOXeT UCMoNb30BaThLCS B KApTe Assi NEPEeMEHHOMN.

Ucnonb3yiite komaHabl "lMomMecTUTb Ha KapTy BbIOpaHHYH nepeMeHHyr" 1
"YpanuTb nepeMeHHyr U3 KapTbl" MeHO "Pepaktop", 4TOObI nepemeliaTtb
repemMeHHble U3 OJHOro Cnucka B ApYrow, U CTPoOWTb, TakuM obpasom, kapTy. Takue
Xe [encTBuA MoryT ObiTb BbIMOMHEHbl MyTeM [BOWHOrO LIenyka Ha cumBoOne
nepeMeHHoln B Cnucke, YTobbl Nocnatb ee B ApYron cnucok. B no6oii MOMEHT Bbl
MOXeTe ucnonb3oBaTb CNMCOK "CermeHT", 4ToObl NMOCMOTPETb APYro CErMeHT B
KapTe.

KomaHgbl MeHo "Onuuun" moryT 6biTb MCMOMb30BaHbl AN TOro, YTobbl NMokasaTb
agpeca B AeCATUYHOM UMK LWEeCTHaALaTepMyHOM BMae.

KomaHga "Pepaktop / 3ameHUTb" wucnonb3yeTcs Ans novcka O6bsBREHHOM
repemMeHHON, HaHeceHa OHa Ha KapTy Unu HeT.

A.10.6 OGMeH nHdopMaLen C APYrMM NPUNOXEHUEM

Pepaktop cnoapsi 1ISaGRAF nopnepxuBaeT dyHkUMM mMnopTta/akcnopta Ans
obmeHa uHgopMaumel ¢ ApyrumM NPUNOXEHWEM, TaKUM Kak TEKCTOBLIA MpoLeccop,
Tabnuubl unm 6asa gaHHbIX. AT KOMaHAbl CrpynnMpoBaHbl B MeHio «PepakTop».
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KomaHga «3kcnopTupoBaTb TekcT» reHepupyet TekctoBoe ASCII onucanne
norewn, onucbiBalLWKWX TPynny peaakTVpyeMbix OOBLEKTOB M COXpaHseT 3To
onvcaHue B bydepe ObmeHa Windows unu B daiine. Takasi nHpopmMaumsi MoXeT
ObITb MCMonb3oBaHa B Apyrom npunoxeHnn. KomaHga «MmnoptupoBatbh TekcT»
MMMOPTUPYET Nons onucaHus obbsiBneHus nepemeHHon B copmarte ASCII,
KoTopble HaxoasTcsi B bydepe O6meHa Windows wunu B dhanne. 3ta komaHaa
OGHOBISAET CMUCOK COAEPXUMbIM MMMOPTUPYeMbIX nonei. Kak npaBuno, aTo
MHOpMaLWs, co3faHHas APYrUM NPUIIOXKEHUEM.

= SkcnopmupoeaHue OaHHbIX

Crnepgytolliee OKHO Auarnora NosIBMSIETCS NpY 3anycke KoMaHabl «KCcnopTMpoBaTh
TekcT». OHO NO3BONSET NOMb30BATENO YNPaBNATh IKCNOPTUPOBAHUEM :

Export vanables I

- Export

0K

" Selected variables Lancel |
-Send to Browse |

*' Clipboard Kepwords |
" File: | |
Format: | Tab separators jl

«MonHbLIN cNUCOK» 3KCNOPTUPYETCS BECb pefdakTUpyeMblin CNUCOK. BbliaeneHHble
anemeHTbl  urHopupytTca. [py  Bbibope «BblOpaHHble nepeMeHHbie»
3KCMOPTUPYIOTCSH TOSMLKO BbIAEMNEHHbIE NepEMEHHbIE.

Mpwu yctaHoBke onuum «KnunGopa» skcnopTupyemasi MHGOpMaLusi CoxpaHsieTcs B
dopmate ASCIl B Bycdepe ObmeHa Windows. B pganbHenweM k 3TOMYy TEKCTY
MOXHO MNPUMEHUTb KomaHay «BctaButb». [lpu yctaHoBke onuun «®Pann»
3KCrMopTupyemblin TekcT coxpaHsieTcs B ASCIl danne. [ns onpegeneHvss MMeHn
aToro gavina ucnonb3yeTcs komaHaa «CMoTpeTb».

Mocne atoro mnonb3oBaTenb BbIGMpPaeT dopmaT IKCMOPTUPYEMOrO TeKcTa.
BoamoxHble dopmaTbl onucaHbl aanee. Haxatune kHonku «MpuHATBLY» 3anyckaeT
3KCMOPTMPOBaHWE, KHOMKM «OTKa3» OTMEHSIET ero.

Bce nons BblaeneHHbIX 06EKTOB 3KCNOPTUPYIOTCA B BUAE TeKCTa B CTaHAApTHOM
nopsigke. NepBas CTpoka 3KCMOPTMPYEMOro TeKCTa COAepXUT umsa nons . Kaxabin
06BbeKT onucbiBaeTca Ha OOHON CTpoke TekcTa. KoHel CTpoKu - B CTaHOapTHOM
¢dopmaTte MS-DOS «0d-0a». MgeHTudmkaTopbl nonen B NepBon 3KCNOPTUPYyEMOM
CTpoke MOryT 6blTb M3MeHeHbl Mpu nomowm kHonku «KnioueBble cnoBa». 3Ta
KOMaHga onuncaHa ganee.
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Umnopm GaHHbIX

Crnepytolllee OKHO Auarnora NosiBAsieTCs npu 3anycke komaHabl «AMNOPT TeKCT».
OHO No3BOMSIET NOL30BATENO YNPABMASTL UMNOPTUPOBAHUEM :

Import vanables

Fi
rom 0K

| Cancel |

Browse |

Kepwords I

Mpu BbIGOpe onuum "KnunbGopa"' wvmnoptupyemass uHcopMauus Gepétca u3
bydepa obmeHa B chopmaTte . MNpu BbIGOpe onuumn "Pann" mHpopmaums Gepétcs
3 caiina. B aTom cnyyae HyxHO BBECTM uUMsi hpaiina, Ans 4Yero MOXeT ObiTb
ucnonb3oBaHa komaHga "CmoTtpeTtb” .

MmnopTupytowas yHKUMSA aBTOMaTUYECKN pacno3HaéTt dopmart, UCnomnb3yeMblli B
TekcTe. Bo3moxHble dhopmatbl onucaHbl B nocnegywowmx pasgenax. Haxatune
KHOMKM «lMpUHATLY 3anyckaeT 3KCMOPTUPOBaHWe, KHOMKM «OTKa3» OTMEHSsIeT ero.
WpeHTndmkaTopbl Noner B NepBoi 3KCMOPTUPYEMOW CTPOKE MOTyT ObiTb U3MEHEHbI
npu nomoLLm kHorku «KnroyeBble crioBa». OTa kOMaH4a onncaHa aanee.

MepBas cTpoka TeKCTa OOMKHa coaepaTb UMsi NOMsi B COOTBETCTBUM C NMOPSIAKOM
MCMONb30BaHWsA crnegyrowmx nuHWA. Kaxapil oObeKT onucbiBaeTcs Ha OAHOW
cTpoke TekcTa. KoHel cTpoku - B ctaHgapTHoM dopmate MS-DOS «0d-0a». MNons
MOryT crnefoBaTtb B noboM nopsigke. Ecnv HekoTopble Monsi onyLlieHbl, TO OHU
aBTOMaTUYECKN 3amnofHSTCA 3HAYEHUAMM NO ymonyaHuio. Ecnn nmnoptupyemeii
0ObEKT yxe CcyllecTByeT B ChUCKe, TO MNomnb3oBaTeNlb [OSKEH MNOATBEPAUTH
HeobxoOMMOCTb 3aMeHbl €ero Ha wuMnoptupyembin. OnucaHne 06bLEKTOB
06HOBMSIETCH UMMOPTUPOBAHHBLIMU 3HAYEHUSIMU.

Bo3moxHbIe mekcmoebie hopmamal

Hwxe npuBedéH CNMCOK BO3MOXHBIX TEKCTOBbLIX (DOPMATOB AfIsi SKCMOPTUPOBAHWSI.
KomarAa uMnopTMpoBaHns aBToMaTUYeCKU pacno3HaéT aTu dopmarthl :

o tab separators ( pasgenexue Tabynsuuen )
OnucaHue : nons pasgeneHbl CMMBOJSIOM Tabynsiuum
lMpumep: Name Attribute Comment
level BHyTpeHHas  internal calculated water level
alrm1 output main BbIXOZ OCHOBHOW TPEBOIM

e comma separator ( pazgeneHve 3ansaTomn )

Onucanue : nonsi pasgeneHbl 3ansTon
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Tpumep: Name,Attribute, Comment
level,BHyTpeHHsi,BHYTpeHHsAS calculated water level
alrm1,output,main alarm output

e semicolon separators (pa3geneHne TOYKOM C 3aNATON)
OnucaHue : nons pasgeneHbl TOYKOW € 3ansTon

lpumep: Name;Attribute;Comment
level;BHyTpeHHsiA;BHYTpeHHsAS calculated water level
alrm1;output;main alarm output

e commas commas and quotes (3ansATble 1 KaBbIYKK)

OnucaHue : nona pasgenexHbl 3anAaTbiMA.
Kaxxgoe norne B35ITO B KaBbIYKM.

lMpumep: "Name","Attribute","Comment"

"level","BHyTpeHHss","internal calculated water level"
"alrm1","output”,"main alarm output"

= Knrodeenie cniosa

WmeHa, wcnonb3yemble Ans  uaeHTUdWKauuyM nomev B MNepBOM  CTPOKe
MMMNOPTUPYEMOTO UK SKCMOPTUPYEMOIO TEKCTA MOXHO U3MEHUTb HaXKaTUeM KHOMKK
«KntoueBble cnoBay. 3Ta koMaH4a OTKPLIBAET clieaytoLlee OkHO aAnarora :

Keywords for variable import / export
LCancel |
Modify |
Default |

Text comment Comment
Network address Address
Attributes Attribute
Boolean 'False’ string Falze
Boolean 'True’ string True
Integer/real format Format
Integer/real unit string Unit
Integer/real conversion Conversion
Message maximum length Mazxl ength

B okHe noka3aH cnucok rnoren 06LEKTOB M COOTBETCTBYIOLLME UM KITHOUEBbIE CIOBA.
[N u3amMeHeHus KIOYEBOro CrioBa Monb3oBaTenb AOMKEH BblOpaTh None B Crmcke
N HaxaTtb KHOMKY «3MeHUTb». HaxaTne KHOMKM «YMonyaHusi» BocCTaHaBnmMBaeT
M3HavanbHble 3Ha4YeHWst cnucka Kr4deBbiX cnoB. CUHTAKCUC KOYEBbIX CroOB
OOIMKEH NMOAYNHATBLCA CeAyLWyM NpaBunam :

® VIMEHM He JoMKHa npeBbiwaTh 16 cuMmBonoB

e CUMBOI JOIMKEH ObiTb GYKBOWM

® CMMBOJIbI MOTYT ObITb OyKBOW, LUGPPOIN UN CUMBOIIOM NOAYEPKMBaHMSA

e O[IMHaKOBblE UMEHa He MOryT GbITb UCMOMb30BaHbI A pa3HbIX KIOYEBbIX CMOB

Hwxe npuBeaeHbl cTaHAapTHble kntoyeBble croBa ISaGRAF :

NMSI OBBEKTA ..o Name
KOMMEHTAPUM ..o Comment
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CeTEBOM AAPEC...ccccceeiirierieeeeiinerieeeaeaanes Address
Attributes (BHyTpeHHsis, input, output) ..... Attribute
BYJNEBCKAA 'False' string
BYNEBCKAA 'True' string................

Analog format (real or integer) ................. Format
Analog unit string ........cccoovieiiniieieee Unit
Analog conversion name..... ....Conversion
Message maximum length .. ... MaxLength

Function block library type ...... .... Library

Defined word equivalence... .... Equivalence
BHyTpeHHsas attribute .......... .... BHyTpeHHss
Input attribute.......cccceoeciiiieei Input

Output attribute .........ccccvvveveeiiiiiiieeees Output
Constant attribute ...... .... Constant

Real analog format........ ....Real
Integer analog format Integer
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A1

& A

Ucnonb3oBaHue pegakTropa coeanHeHum B/B.

Llenb onepauun coeanHeHus B/B - 3TO yCTaHOBMNEHWE FOTMYECKOW CBSI3U MeXay
nepemMeHHbiMn B/B npunoxeHus 1 manyeckummn kaHanamy nnat, CyLecTBYOLMMN
Ha UueneBoM MalwuHe. [ns co3gaHuMs 3TOM CBSAA3M  MOMb30BaTeNb  OOSMKEH
onpejenuTb W YCTaHOBUTb BCe MnaTbl LENeBOM MallWHbl, U MOMECTUTb
nepemeHHble B/B Ha cooTBeTCTBYlOLWME KaHanbl B/B.

Cnncok cneea nokasbiBaeT LLacCu LeNieBoi MallUHbI C pa3beMamu nnar. Pasbem
MOXeT ObITb MyCT, UMM MCNOnb3oBaH OAHOW nnaTton B/B wnnu Gonee crnoXHbiM
obopynoBaHuem. Kaxabin pa3beM onpefensieTcs nopsaakoBbIM HoMmepoM. Llaccu
MOXeT cogepxaTb Ao 255 nnat. Cnucok cnpasa nokasblBaeT napameTpbl nnat u
nepeMeHHble, NOAKMYEHHbIE K BblGpaHHOW nnaTte. lNnata moxeT umetb Ao 128
kaHanos B/B.

MNKOHKM

MKoHKM, OTODpakeHHble Ha nepefdHel rpaHu, MokasbiBaloT TUM U aTpubyThl
MepeMeHHbIX, KOTopble MOryT ObiTb MOAKMIOYEHbl K KaHanam nnatel. Cuctema
ISaGRAF He nos3BonsieT noakntoyeHue nepemMeHHbIX Pas3Horo Tuna Ha TOW Xe
camoli nnarte. Huxe 3HayeHne Mcnonb3yembliX UKOHOK:

T, TVN Normyeckoe

L S UUTORRRTRRI TMN Lenoe/BeLLecTBeHHoe

B "N coobLieHune

] .... BXOAbI - HET NOAKIIOYEHHbIX KaHASOB

5, ..BbIXOfbI - HET MOAKMIOYEHHbIX KaHaMNoB

= ..BXOfIbl - MUHUMYM OfIMH KaHarn NoaKnoueH
= .... BbIXOAbI - MUHAMYM OAWH KaHan NoAKoYeH

Hwxe nokasaHbl MKOHKW, UCMoOfb3yemble AnA oTobpaxeHus Tuna yctponcts B/B,
YCTaHOBEHHOIO B Pa3beM:

=111 KoMmMnekcHoe oGopyaosaHue B/B
ED o, AencreutensHoe obopynosaHve B/B
L BUpTyanbHoe o6opyaosaHve B/B

Hwxe nokasaHbl MKOHKM, ncnonbdyemble Ansa 0To6pa>Keva napameTpa Unn KaHana:

.................... napameTp nnarbl
....CBODOAHbLIN KaHan
....3aHATbIN KaHan

lNepedeuixeHue niam e criucke

Mcnonb3ynte 3Ty KHOMKW B NaHenu MHCTpymeHToB unu “PepakTtop / NepeaBuHyTH
BBepXx/BHU3” B MEHIO KOMaHA, Ans nepeaBukeHus BolbpaHHon nnatel B/B Ha ogHy
NNHWIO BBEPX NN BHU3 B rMaBHOM cnucke. KomaHaa “Pepaktop / BetaButh cnot”
yCTaHaBnMBaeT MyCcToN pa3beM B TeKyLlen no3uumm.
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A.11.1 OnpepeneHue nnat B/B

MeHio “PepakTop” coaepXuT KOMaHAbl ANs onpefdeneHuns BblibpaHHOM nnathbl
(ycTaHaBnuBaeT ee napameTpbl) 1 NOAKMHOYEHNS NepeMeHHbIX B/B k nx kaHanam.

Bbi6op muna nnam B/B

Mepen nopknioveHneMm nepemMeHHblx B/B k nnate, pomkHa ObiTb BBeAeHa
naeHTudukaums nnatel. bubnuoTteka npegonpeneneHHblX nnat AOCTynHa Ha
ISaGRAF workbench. 3ta 6ubnmoteka MoxeT BblTb CKOMMMIMPOBAHA OOHUM UMK
6onee nocraslmkamu ycTpoiicte B/B. Komanaa “PepakTop / YctaHoBUTL nnaty/
obopyaoBaHue” ucrnonb3yeTcsl Ans YCTaHOBKM MAeHTUdMKaumMu nnatbl. 3JTa
KoMaHaa MoxeT ObiTb ncnonb3oBaHa Anst Bblbopa Nubo oAUHOYHOM nmnaTbl, NMbo
cnoxHoro obopynoBaHua B/B u3 6ubnvotekn I1SaGRAF. Takke BO3MOXHa
yCTaHOBKa COOTBETCTBYIOLLEN Nnatbl U 06opyaoBaHUsl ABONHBLIM LLENYKOM MbILLN
Ha pasbeme.

Bce «kaHanbl ogHOM nnaTbl MMEKT OAMH WM TOT Xe Tun (noruyeckoe,
Luenoe/BelLecTBEHHOe WNM  CcOOBLLEHNE) U HanpaBneHue (BXO4 WM  BbIXOA).
MepemeHHble TWMa BELLECTBEHHOE M LIENOe He pasnuuyalTcs B npolecce
nopkntovenusi B/B. CnoxHoe obopyaoBaHune B/B npeacrtaenset yctponctso B/B ¢
KaHanamu pasnuyHbIX TWUMOB W HanpaBneHuin. CroxHoe obopynosaHve B/B
npeacTaBnseTcs Kak CMMCOK OAMHOYHbIX nnaT B/B. OHO ncnonb3yeT TOMbKO OAUH
pasbem B CrMCKe LLaccu.

YOaneHue nnampi

KomaHga “Pepaktop / OuMcTUTb CnoT ” ncnonb3yeTcs Anst yaaneHus BolbpaHHon
nnatbl B/B. Ecnu nepemeHHble yxxe NOAKMoYEeHbl K COOTBETCTBYHOLLMM KaHanam, To
OHM aBTOMAaTUYECKMN OTKIIOYAIOTCS NpK 0CBOBOXAEHNM pasbema.

HelicmeumenbHbie nnambl u eupmyaisibHble niaamsl

KomaHga “PepakTtop / [encTtBuTenbHasa /BUpTyanbHasa nnarta” ycrtaHaBnvBaeT
OEeNCTBUTENBHOCTb BbIOPaHHOW NnaTbl UMK CIOXHOrO obopyaoBaHus. Cnepytowme
MKOHKM MCMOMb3YTCA B CNWCKE Laccu Ans OTOOpaXKeHus OelCTBUTENbHOCTU
nnatbl:

=2
K.

....peanbHas nnata
....BUpTyanbHas nnarta

B penctBuTenbHOM pexume nepemeHHble B/B Hanpsmyio coeduHeHbl K
COOTBETCTBYIOLMM ycTponcTeam B/B. Onepaumu BBoga vnu BbiBOAA B NporpaMmmax
NPUMOXEHNIN HaNpPsIMylo CBA3aHblI C COCTOSHUAMW COOTBETCTBYIOLLMX BXOAOB MW
BbIXOJOB CYLLECTBYIOLMX YCTpoNCTB B/B. B BUpTyanbHOM pexume nepemeHHble
B/B obGpabaTbiBaloTCs MMEHHO Kak BHYTPEHHUE nepeMeHHble. OHM MoryT GbiTb
NpoYMTaHbl N N3MEHEHbI NPU NMOMOLLM OTaAuvKa, Tak YTO Nofb3oBaTeslb MOXeT
mMmuTUpoBatb 06paboTtky B/B, HO 6e3 coeAMHEHMS1 C BHELLHUM MUPOM.

TexHu4YyeckKkue 3amMeqyaHusi

KomaHga  “UHcTpymeHTbl |/  TexHu4yeckoe  3amevaHume”  oTobpaxaeT
Nnonb30BaTeNbCKYH MOACKa3Ky BbIOpaHHOW NnaTtbl UMM CIOXHOrO obopyaoBaHUs
B/B. TexHuyeckoe 3ameyaHue HanmcaHo nocTaBLMKOM nnaTbl. OHO COAEpPXKUT BCHO
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nHdopmaumio 06 ynpaBneHun nnaton. OHO Takke OnNWCbiBaeT 3HayeHue
napameTpoB Nnarbl.

YoaneHue npucoeQuHeHHbIX nepemMeHHbIX

KomaHga "WHcTpymeHTbl /| OcBoGoaMTb KaHamnbl nnartbl" OTCOeauHsIeT Bce
nepemMeHHble B/B yxe coeanHeHHble Ha BbIbpaHHON nnare.

OnpedenieHue KOMMeHmMapuee Osisi CB0600HbLIX KaHaJ108

TeKkCcT KOMMeHTapreB 0ObSIBNEHHON nepeMeHHon B/B oTobpaxaeTcsi ¢ ee MMEHEM
B cnucke nmnatel. Tak kak [|SaGRAF Tawkke nossonsieT WCNonb3oBaTb
HEMnoCpeaCTBEHHO NpPeACTaBfieHHble nepemMeHHble (B MPOLEHTHOM HoTauuu), TO
KOMMEHTapuu Takke MOryT ObiTb BBeAEHbl AnA cBOOOAHbIX kaHanos. Mcnonb3yinTe
KomaHgy «WHcTpyMeHTbl /| YCTaHOBUTbL KOMMEHTapuM KaHana» Ans BBoAa
KOMMEeHTapveB ANnsi Tekylero cBoboAHOro kaHana BblOpaHHOro B Cnvcke nnathbl.
OTa KOMaHga He MOXeT OblTb MWCMOMb3oBaHa AnA CMeHbl KOMMEHTapusi
nepemeHHow B/B 3agaHHOro B crioBape npoekra.

A.11.2 YcTtaHoBKa napameTpoB nnart

A113

[ns ycTaHOBKM 3Ha4yeHWs napameTpa nnaTbl, Nonb3oBaTenb [AOSKEH ABaXabl
LENKHYTb MbILIKOM Ha €ero MMEHW B CNWCKe crpaBa. Takke BO3MOXHO BblOpaTb
KomaHay “YcTtaHoBUTbL KaHan /napameTtp” u3 meHwo “Pepaktop”. NapameTpbl
repeuncrieHbl B Hadvane cnucka. Crepylowas WKOHKa ucnonb3yetcs  Ans
NpeacTaBneHnst UX B CNIMCKE:

LT napameTp nnatbl

3HauyeHne W BxodHOW (opmaTt napameTpa paspabaTbiBaeTcsi MOCTaBLLUKOM
cooTBeTCcTBYyloWen nnatel B/B  wnn obopygoBanus. Wcnonb3yiite komaHay
“UHcTpyMeHTbl /| TexHU4Yeckoe 3ameyaHue” unu obpaTUTecb K onucaHui Ans
nonyyeHnsi 4ONONHUTENbHOW MHAOPMaLIMK O NapameTpax nnaTtbl.

MoakntovyeHue kaHanos B/B

[ns ycTaHOBMNEHWUA coeAMHEHNS KaHana nonb3oBaTeslb AOSKEH ABaXAb! LLENKHYTb
Ha ero pacnonioXeHun B CMUcKe crnpaea. Takke BO3MOXHO BbiGpaTb M 3amnycTuTb
komaHay “Pepaktop / YctaHOoBUTH KaHan/mapametp”. Cnegylowme WKOHKU
MCMonb3yTCA ANsi NPeACTaBlIeHUs! KAHANOB B CUCKE:

L cBOOOAHbLIN KaHan
L MNOAKMIOYEHHbIN KaHarn

Cnncok coaepXuT BCe MepeMeHHble, KOTOpble MOAXOASAT K BbibpaHHOW nnaTte no
TUMY ¥ HanpaeneHuto. 34ecb NepeyncrieHbl TONbKO Te NepeMeHHbIe, KOTopble eLle
He noakntoydeHbl. KHonka “CoeAuHUTL” noaknioyaeT nepemMeHHble, BblbpaHHble B
cnucke Kk BblbpaHHOMY kaHany. KHonka “OcBo6oguTb” ypansiet (OTKIo4YaeT)
nepemMeHHole ¢ BblbpaHHoro kaHana. KHonku “Cnepgywow” u “lMpeabiayw,”’
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Mcnonb3yrTca Ana Bbl60pa Apyroro KaHana nnartbl. PacnonoxeHve Bbl6paHHOI’O
KaHana scerga 0To6pa>KaeTc;| B 3arofioBke OKHa guanora.

A.11.4 HenocpeAcCTBEHHO NpeAcTaBrieHHbIe NepeMeHHbIe

CBoboAHble KaHambl - 3TO KaHamnbl, KOTOpble He CBs3aHbl C OObBbABMNEHHbIMU
nepemerHHbiMm B/B. ISaGRAF no3BonsieT ucnonb3oBaHWe HenocpeaAcTBEHHO
npeacTaBneHHbIX NepeMeHHbIX B UCXOAHOM KOAE Mporpamm Afsi npecTaBneHust
cBobogHoro kaHana. WpeHTudmkatop HENocpeacTBEHHO  MpeACcTaBEHHOW
nepemMeHHoW Bceraa HaunHaeTcst ¢ cumeona “%”.

Hwxe OaHbl MMeHHble YCNoBUA HEMocpeACTBEHHO NPEACTaBMEHHbIX NepPeMeHHbIX
ONs KaHana OAMHOYHOM nnaThl. “s” - 9TO HOMep pa3bema nnarbl. “c” - 3T0 HomMep
KaHana.

SIXS.Curreverreenns cBoOOAHbIV KaHan nnaTbl BBOAA TUMa NOrM4yeckoe
%IDs.c ...cBOOOHbIN KaHan nnaTbl BBOAA TUMa Lenoe
.cB0OOOAHbIV KaHan nnaTtbl BBOAA TUMA coodLleHne

%ISs.c.

....CBOOOAHbIN KaHan nnaTtbl BbIBOAA TUMA JTIOrMYeckoe
%QDS . Cuvrrneaennnns cBOGOAHbIV KaHan nnaTbl BbIBOAA TMUNA Lienoe
%QSS.Curirrniaennnnn cBOOOAHbIV KaHan nnaTbl BbIBOAA TUNa COObLLEHNE

Hwxe AaHbl MMeHHble yCrnoBUA HEMOCPeACTBEHHO NPEeACTaBMEHHbIX NepemMeHHbIX
[ns kKaHana CrioXxHoro obopyaoBaHus. “s” - a3To HoMep paszbema nnatbl. “b” - 310
WHOEKC OAMHOYHOW MnaTbl BHYTPWU CroXHoro obopyaoBaHus. “c” - 310 HoOMep
KaHana.

%IXs.b.c. .cBOOOAHbIN KaHan nnaTbl BBOAA TUMa normyeckoe
%IDs.b.c..........cBOOOAHbIN KaHan nNnaTtbl BBOAA TuUNa Lernoe
%ISs.b.c.......... cBoGOAHbIV kaHan nnaTbl BBOAA TUMa coobLleHne
%QXs.b.c.......... cBOGOAHbLIV kaHan nnaTbl BbIBOAA TUNa flornyeckoe
%QDs.b.c ..........cBOOOAHbIN KaHan nNnatbl BbiIBOAA TUNA Lienoe

%QSs.b.c. ..cBOOOAHbIV KaHan nnaTthl BbiBOAA TUMa coobLeHne
Hwxe fnaHbl NpumMepbl:

$QX1.6 6-11 kaHan nnatel Ne 1 (BbIBOA TMNa noruyeckoe)
$ID2.1.7 7-1«kaHan nnatbl Ne 1 o6opyaoBaHusa Ne 2 (BBog Tvna uernoe)

A HenocpeacTBeHHO NpeACTaBEHHbIE MNEPEMEHHbIE He MOryT WUMeTb Tun
“BeLjecTBeHHOE”.

A.11.5 Hymepauus

Wcnone3yte komaHgy "Onumm |/ Hymepauus", 4tobbl yCTaHOBWTb YCNOBWS
Hymepauuun. Bbl MOXeTe onpeaenuTe HOMep, UCMONb3yeMbilii ANsi NepBoro crota u
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HOMep, VICI'IOJ'Ib3yeMbIl7I Ana nepBoro KaHana Kaxxgon nnathbl B cregywuem

aunanore:
Mumbering |
First number for
ok |
Slots: E
LCancel |
Channels: |:|

Mo ymonuyaHuio, Hymepauusi CroTOB HauMHaeTcs ¢ uHaekca "0", a Hymepauus
KaHanoB HauYnHaeTcs ¢ uHgekca "1".

Npegynpexaexve: GyabTe OCTOPOXHbI MPU CMEHE COrMalleHuin 0 Hymepauuu Tak, Kak 3To
oKasblBaeT BMMSHUE Ha CUMBOMbI, WCMOMb3yeMble ANl HEMNOCPEACTBEHHO
npeacTaBneHHbIX NepeMeHHbIX U MOXeT MPUBECTU K omMbKam KOMNUAALMKU, ecrv
HenocpeaCTBEHHO NPEACTaBNeHHbIE NepeMeHHbIe UCTONb3YHTCA B CYLLECTBYIOLMX
nporpammMax.

A.11.6 YcrtaHoBKa MHOMBUAOYaNbHbIX 3aLUT

Cuctema paspaboTtkm ISaGRAF obecneuvBaeT MOSHYH CUCTEMY 3aLUUTY AaHHbIX
OCHOBaHHyI Ha mnepapxuyeckux naponsx. CoegnHenusi B/B moryT 6biTb rno6ansHo
3awmuleHsbl naponemM. [HononHutenbHo, ISaGRAF nosBonsieT BaM yCTaHOBUTb
VMHAMBUAYanbHyo 3alumTy Ha mobon kaHan B/B. 31o nogpa3ymeBaeT, yTo:

- maponu Bcerga onpeaensitoTcsl B CUCTEME onpeaeneHus napons (Mcnonb3ayite
komaHay "lMpoekT / YcTtaHOBUTL naponb" okHa YnpaeneHue [Mpoektamu) Tak, 4To
MMEITCA MHOVBYAYaNbHbIE YPOBHU 3aLUMThI.

- Bbl ucnonb3yeTe AN WHAMBWUAYanbHOW 3aluMTbl YPOBHM 3aluTbl C Gornee
BbICOKMM NPUOPUTETOM MO CpaBHEHWUIO ¢ rnobanbHon 3awmTon B/B.

Korga kanan B/B umeeT nHamMBMayanbHyto 3awWwuTy, ManeHbkasi UKOHKa HapyucoBaHa
pPSAOM C €ro MMeHeM B OKHe coeaunHeHun B/B:

sm |5aGRAF - PROTECT - 1/0 connection [ [O]x]
File Edit Toolz Options Help

HEE LR =1

i = XBI8 ne i’ @ bflash (* flash animstion selection *) -
= XBO8 n =+ B3 o blead (* l=ad animation selection 1)

iz
[4 | @ brandom (* randam animation selection *)
[4] LI | bstart(* startistop command *) LI
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Mcnonb3ynte komaHabl "YCTaHOBUTL 3awmty” 1 "YHUUTOXKUTb 3awmTty" MEHIo
"Pepaktop”, 4TOObl YCTAHOBUTbL WNW yAanuTb WHAMBWUAYanbHYK 3awwuTty Ans
BblbpaHHoro kaHana. O6e komaHnAbl npeanaralT Bam BBECTUM OEUCTBUTENbHbIV
napornb TaK, YTO YpOBEHb 3alUuTbl MOXeT OblTb MPUCOEAMHEH K KaHany. 3aTem,
Kaxabll pas3, Koraa Bbl XOTUTE U3MEHUTb COeAMHEHWE C KaHanoM Bbl [OJKHbI
BBECTM Maposib AOCTATOYHOrO YPOBHA NpuoputeTa.

MNpepynpexaenve: Ecnu  kaHan 3awyuweH napornieM, TO COOTBETCTBYIOWMWIA Naponb
yaansieTcs U3 CMCTEMbI 3aLUMThbl, U ECAM He onpeaeneHo napons ¢ 6onee BbICOKUM
YPOBHEM, COeIMHEHWE C KaHanom He MoxeT Gonblue BbiTb M3MeHeHo, 6e3 HOBOro
naporsi ¢ 4OCTaTO4HbIM YPOBHEM.

A-100 ICS Triplex ISaGRAF Inc.



PYKOBOLACTBO [NMOJIb3OBATEA

A.12 Cos3paHue Tabnuy npeobpasoBaHus

A121

Cuctema paspabotku 1ISaGRAF no3BonsieT nonb3oBaTento cos3gaBaTb Tabnuupl
npeobpasoBaHusa. Tabnuua npeobpa3oBaHus - 3TO Habop Toyek, MCMONb3yeMblX
Ons aHanoroBoro npeobpasoBaHusi. Tabnuua npeobpa3oBaHus MOXeT OblTb
NOAKMIOYEHa K BXOOHOW WM BbIXOAHOW aHarioroBon nepemMeHHon. Tabnuvua
co3faeT MpornopuUMoHarnibHOE COOTHOLLEHWE MEXAY SMEKTPUYECKUMMU 3HAYEHUSIMU
(cunTaHHbIX C BXOAHbIX AATYMKOB WIN MOCIAHHBIX Ha BbIXOAHOE YCTPOWCTBO) U
PU3NYECKMMU 3HAYEHNSIMU (MCMONB3YEMBIMU B MPOrPamMMUPOBaHUM NPUMOXKEHWS).
Tabnuubl npeobpasoBaHWii  PefakTUPYOTCA C  MOMOLLbK Auanora KoMaHAbl
"UHcTpyMeHThbI / Tabnuubl npeobpasoBaHui” crnoeapsi ISaGRAF.
OnpepeneHHass Tabnuua npeobpas3oBaHUii MOXeT OblTb UcCMoOMb3oBaHa Ans
unbTpauum 3Ha4YeHUn nbor BXOLHOW UMW BbIXOAHOW aHanoroBow nepemMeHHon
BblbpaHHoro npoekta. [Ons  nogkniyeHuss Tabnuubl npeobpasoBaHus K
nepeMeHHoN, A0MKeH ObITb OTKPLIT peAakTop o6bABreHUst nepemMeHHbIX. BxogHas
UNM BbIXOAHAsi aHanoroBasi NepemMeHHasi nocrie AomkHa 6biTb BblibpaHa u ee
napamMeTpbl OTpefakTupoBaHbl. [lepemeHHass He MoxeT OblTb MOAKMIOYEHa K
Tabnuue npeobpasoBaHusi, KOTopas elle He onpeaeneHa.

OCHOBHbIe KOMaHAbI

Ownanor "Tabnuubl Npeo6pa3oBaHUK" NMOKa3bIBAET CMUCOK ONpeaeneHHbIX Tabnuy
npeobpas3oBaHus, W COAEPXWUT KHOMKM AfI  OCHOBHbIX KOMaHg, uYToObl
penakTupoBaTb  CyllecTBylowylo Tabnuuy (onpegenste ee  TOouku), YTOObl
co3faBaTb HOBYKW Tabnuuy, M Takke MEepeMMeHOBbIBaTb W yaansTe Tabnuuy.
Haxmute [MpuHsaTb, 4TOObLI BLIATM U3 Aumanora "Tabnuubl npeobpasoBaHuin” 1
COXpaHWUTb WX Ha AnCKe.

Co30aHue Hoeoll mabnuubi

KomaHga “HoBbil” no3BonseT nonb3oBaTeno co3gaTb  HOBYW  Tabnuuy
npeobpasoBaHusa. o 127 Tabnuy npeobpa3oBaHusi MOXET OblTb CO34aHO Ans
Kaxxgoro npoekta. Tomnbko ucnonb3dyemble Tabnuubl (KOTOpble MOAKMIOYEHbI K
aHanoroBbiM NEpeMEHHbIM)  BKMIOYAIOTCS B WUCMOMHSAEMbIA  KOL MPUMOXEHUS.
HanmeHoBaHve Tabnuubl 4OMKHO YAOBETBOPATL CrEAYOLLMM NpaBunam:

o [InvHa uMeHn He JoMKHa npeBbiwaTb 16 cuMBonoB

e [lepBbIil CMMBON JOSMKEH ObiTb GYKBOWM

e Criegyouime CUMMBOMbI AOMKHbI ObITb GykBaMu, uucdpamu nnv cCUMBONOM
noayYepKuBaHUA

e BepxHuii 1 HUKHUIA PETUCTPBI B HAMMEHOBaHWUM Tabnuubl He pasnuyarTcs

U3meHeHue codepixaHusi mabnuubl

KomaHga “PepakTtop” ucnonb3yetcs Ans BBoAa TOYeK Tabnuvupl, BbIOpaHHbIX K3
cnucka. Takke BO3MOXHO [BaxkAbl LUEMKHYTb Ha WUMEHW Tabnuubl UNuM Haxatb
knasuwy ENTER pans Bbi3oBa komaHgbl “Pepaktop”. Komanga “PepakTtop”
aBTOMaTMYeCK/ Bbi3blBaeTCH Korga cospgaeTtcs HoBas Tabnuua. Kak MuHMMYym aBe
TOYKM JOIMKHbI ObITh BBEAEHbI ANs Kaxaon Tabnmupbl.
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A12.2

A12.3

Beop Touek Tabnuubl

OkHo gnanora “PepakTop” no3BonsieT NoNb3oBaTemNo onpeaensaTb TOUKU Tabnuubl
npeobpasoBaHus. OKHO, MoKasblBaloLlee Ha INEBOM CTOPOHE CMUCOK TOYEK, YxXe
onpefeneHo. HuxHee npaBoe OKHO MOKa3blBAET OMpefenieHHy Tabnuuy kak
rpacpuyeckyto KpuByio.

Touku BBOOSITCS NpMW MOMOLLUM KOMaHA, okHa. Monb3oBaTenb AOMKEH NOAYUHSITHCS
onpeaeneHHoOMy KONMYecTBy MpaBun AN onpeaeneHnst ToYek, ONncaHHbIX B KOHLE
aToin rmaebl. OKHO crneBa BCerga COAEPXMT CMUCOK CYLLECTBYHOLUX TOYeK Anst
Tekylen pepaktupyemon Tabnumubl. CTONOGUK crneBa NoKa3biBaeT 3feKTpuUYeckue
(BHewWHMe) 3HadeHusi Toukn. CTonbuk crnpaBa MokasbiBaeT — usmyeckue
(BHYTPeHHME) 3HayeHus. [Nonb3oBaTenb AOMKEH BbIOpaTh TOYKY B CNMCKE A TOrO,
4YTOObl M3MEHUTHL €€ 3HaYeHue Unn ouucTuTb (yaanutb) ee. MocneaHuii BeiGop B
crucke (“... ...”) ucrnonb3yetcs Ans onpefeneHnss HoBowW Tovkn. OKHO BHU3Y
crpaBa nokasbiBaeT TEKYLLYI0 peaakTUpyeMyto Tabnuuy kak rpadmueckyro KpUBYH.
Ocu 1 koopauHaTbl He NMokasaHbl, Tak kKak 3TO NPOMNOpLMOHANbHOe npeacTaBneHve
KpuBoW. OTO MpeAcTaBrieHWe MOne3Ho kak ObicTpasi npoBepka TOro, YTO KpuBasi
npaBuibHO onpeaenexHa.

OnpedesnieHue HO8OU MOYKU

[Ina onpepeneHns HoBOW TOYkM BblibepuTe nocrnegHee BxoxaeHue (‘... ...”) B
cnucke Tovek. ATO Takke PeXnM Mo yMOMYaHuio, Koraa 3anyckaeTcs onpegeneHve
HoBOW Tabnuubl npeobpasosaHus. [Monb3oBaTent AOMKEH BBECTU aNeKTpUYeckne
(BHewHWe) n dusmdeckne ( BHYTPEHHME) 3HAYEHMS KaKOoW TOYKW. 3HauveHus
COXPaHSAIOTCH KaK Yncna C nnasaloLleil TOYKOM NPOCTON TOYHOCTU. [MoMHWTE, YTO
KaK MHMMYM ABe TOYKM JOMKHbI OblTb BBEAEHbI Ans onpefenexHus kpuBo. Korpa
oba 3HayeHWs BBeAEHbl, HaxaTue kHomku “CoxpaHuTtb” [obaBnsieT TOuky B
Tabnuuy. Makcumym 32 ToukM MoOryT ObiTb onpedeneHbl AN Kaxzaon Tabnuubl
npeobpasoBaHus.

N3MeHeHUe mo4Ku

[N n3MeHeHnsa 3HaYeHns CyLLeCTBYIOLLEN TOYKN CHavana BuibepuTe ee 13 cnucka.
lMocne aTOro HoBble 3nekTpuyeckue (BHEWHWE) U duandeckme ( BHYTPEHHWE)
3HaYeHnsa MoryT ObiTb BBEAEHbI. 3HAYEHUS COXPaHSIOTCA KakK Yyucna ¢ nnasatoLLen
ToukoM npocton TouyHocTu. Korga oba 3HauyeHuss BBEAEHbl, HaXaTue KHOMKU
“CoxpaHuUTb” 0O6HOBNSAET TOYKY B Tabnuue.

O4yuweHue mo4ku

CyulecTBytollas ToYka O4YMLLAETCS BbLIGOPOM €€ B CMUCKE W HaXaTUeM KHOMKU
“CopocuTtb”. MNomHUTE, 4YTO KaK MMHMYM ABe TOYKWU OOMKHbl ObiTb BBEAEHbI AN
onpeaeneHus Tabnuupl.

MpaBuna n orpaHn4eHus

Heobxogumo crnefosaTtb npaBunaM nokasaHHbIM HWXE AN onpeaeneHvs Tabnuu
npeobpasoBaHusa. Tabnuua MoxeT ObiTb MCMOnb3oBaHa ANiA nNpeobpas3oBaHusa U
BXOZHbIX U BbIXOAHbIX aHANOroBbIX NepPeMeHHbIX:

e [IBe TOUKM He MOryT GblTb onpedeneHbl C OOHUM U TEM e 3NEeKTPUYECKUM
3HayYeHneM
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» KpuBasi formkHa HenpepbIBHO BO3pacTaTb Unu ybbiBaTh
e [IBe TOUKM He MOryT ObITb OMpefeneHbl C OQHUM U TeM Xe PUNYECKUM
3HaYeHnemM

Crepylolime  orpaHMyeHuss  MPUMeHsIloTCA  Npu  onpefeneHun  Tabnuy,
npeobpa3oBaHnsa Ans NpoekTa:

e He Gonblue yem 127 Tabnuy npeobpa3oBaHus MOXeT OblTb onpeaeneHo B 0O4HOM
npoekTe

e He Oonbwe yem 32 TOukM MOXeT ObITb onpedeneHo Ans ogHoOM Tabnuubl
npeobpa3oBaHus.
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A.13 WUcnonb3oBaHue reHepartopa koaa

A13.1

OKHO reHepaTopa kogoOB aBTOMAaTMYECKM OTKpblBaeTcs komaHgamu “lMpoBeputb” n
“Cospatb” n3 gpyroro okHa ISaGRAF Workbench. OkHO reHepaTopa KogoB He
3aKpblBAeTCs aBTOMAaTWYeCKW, Koraa 3akaHuMBaeTcsi 3aTpeboBaHHasi onepauust
reHepauuy KogoB, Tak YTO Nomnb3oBaTeNb BCe elle GyaeT MMmeTb AOCTYN KO BCEM
KOMaHaaMm reHepaummn KOAoB U ONLUUSIM U3 MEHIO OKHa.

OCHOBHbIe KOMaHAbI

MeHio “®ann” coaepXutT KomaHgbl Afsi NMPOBEPKM CUHTAKcuca Mporpammbl U
reHepauuu koga.

FeHepayus koda npunoxeHusi

KomaHga “Co3paTtb” KOHCTPyMpyeT Lenukom koA npoekTta. Npen reHepauuen yero-
nmMbo aTa KoMaHAa MpoBepsieT CUHTaKCUC onpedeneHwd u nporpamm. Jliobas
owmnbka, koTopasi He MOXeT OblTb OOHapyxeHa BO BpPeMsi KOMMUMSILUM OQUHOYHOW
nporpaMmbl, OBHapyxuBaeTca B fpouecce reHepauun koga. OTO MPUMEHUMO K
Tabnuuam npeobpa3oBaHUsl, COEAMHEHUSIM nepeMeHHbix B/B u  cBsaAsam ¢
6ubnuotekamn. MeHepaTop KOAOB OCTaHABNMBAET KOMMNUMALMIO MPOrpaMmel, KOraa
obHapyxuBatoTcs owmbku. ATa nporpaMMa AorkHa OblTb UCTpaBreHa nepes TeMm,
Kak OyaeT npopomkeHa reHepauus kopos. [lporpammbl, KoTopble Yyxe Obinn
npoBepeHbl (M OWNBKM He OBHapyXeHbl) U He ObiNMM M3MEHEHbl CO BPEMEHU
BbINONHEHUS nocneaHen onepauun “MpoBepuTb”, HE KOMNUMMPYIOTCS NO HOBOW.
MpoBepka O0OBABNEHNA MNEPEeMeHHbIX W MNpoBepka CBA3HOCTU MPUNOXEHUs
npoussoanTcsi Bcerga. Bo Bpems npoBepku nporpammbl onepauus “Cospatb”
MoXeT BbITb NpepBaHa HaxxaTueMm knasuwwn ESCAPE.

3ameuanue: Ecnn obbaBneHne nokanbHOW NEepeMeEHHON Mporpammbl Obio M3MEHEHO, TO

Takasi nporpamMma nposepsieTcsi. Ecnu rmobanbHasi nepemeHHasi Gbina usmMeHeHa,
TO NPOBEPSIOTCS BCE NPOrpaMMmbl.

lIpoeepka cuHmMakcuca npozpamMmsbl|

KomaHga “lNMpoBepuTb nporpaMmy” no3BonseT nosb3oBaTento NpoBEPUTb TOMbKO
ofHy nporpammy. BelbpaHHas nporpamMma KOMNWMMpyeTcs, Aaxe ecnv OHa He
6bina M3MeHeHa cO BpemeHu nocneaHeit npoeepku. KomaHaoa “MpoBeputb
cnoBapb” Mo3BONSET Monb3oBaTesntio NPoBeEpPUTb OOBLSBNEHUS BCEX NepeMeHHbIX
npoekTa.

“IpoBepuUTb BCe MpOrpamMMbl ”’ NpoBepsieT CUHTAKCUC BCEX MPorpamm MpoekTa,
Jaxe ecnu HekoTopble U3 HUX He Obimn uM3MeHeHbl. JTa KoMaHda He
ocTaHaBnMBaeTcs korga obHapyxuBaeTcs owmnbka B nporpamme. 3To MOXET BbiTb
MCMonb30BaHO AN CO3[4AHWA MOMHOr0 ChMcka BCeX OLWMOOK, OCTaBLUMXCH B
nporpamMmMax npoekta. dTa KomaHaa MoXeT ObiTb nMpepBaHa HaxaTueMm KnasuLin
ESCAPE.
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= HNmumauusi usmeHeHus

KomaHga “KocHyTbca” umMuTMpyeT M3MeHeHuMe BCeX Mporpamm MnpoekTa, Tak 4YTo
OHY Bce GyayT NpoBepeHbl BO BpeMsi criedyollei onepauum “Cospate”. KomaHaa
“OTKpbITL” MCNOMb3yeTCs Ansi OTKPbITUS MOCMeAHeN MPOBEPEHHON NPOrpaMmbl.
OTa KomaHAa o4eHb nornesHa Ans NpPsiMoro AocTyna K nporpaMmme, B KOTOpow Gbina
obHapyxeHa CuHTakcuyeckas ombka.

A.13.2 Onuum komnunaTopa

KomaHga “OnuuMm kKoMnunATopa” nMpuUMEHsIeTCa Ans  YCTaHOBKM OCHOBHbIX
napameTpoB, UCMonb3yemblx reHepatopom kogoB ISaGRAF ansa noctpoeHus un
onTUMM3auuM noryyaemblx KopoB. Llenmb 3Tol komaHabl - BbiGpaTh TUn KoAaa,
KOTOpbI [OMkeH OblTb CreHepupoBaH, B COOTBETCTBMW C LIENEBON 3agjavent
ISaGRAF, wun yctaHOoBMTb napameTpbl ONTMMM3aTOpa, B COOTBETCTBUM C
OXVAAEMbIM BPEMEHEM KOMMUSLMM 1 pabourMu TpeGoBaHUSIMU NPUTIOXKEHUS.
KomaHga "BbIrpy3uTb” oTKpbIBaeT BTOPOW Avarnor ¢ APYrMMU OMuUsIMK, KOTOpble
NO3BONSIOT 3arpyxaTb YNakoBaHHbIA WCXOAHBIN KOA ANSA TOro, YTobbl paspewmnTb
BO3MOXHOCTb BbIrpy3ku. CMOTpUTE AOKyMeHTaumio no "Beirpyske”.

= Bbi6op ueneeoli 3ada4yu

BepxHuin cnucok nokasbiBaeT nepeveHb BO3MOXHBLIX KOOOB HasHaueHusl, KOoTopble
MOryT BbITb creHepupoBaHbl. 3Hak “>>” ucnonb3yeTcs Anst 06o3HayeHns Belibopa.
leHepaTop kopgoB ISaGRAF MoxeT reHepuTb [0 3 pasfuyHbIX KOLOB B OAHOW
onepaumm KoMnunupoBaHus. Wcnonb3ywte kHonkv “Bbigenutb” u  “OTMm.
BblaeneHue” ans yCTaHOBKW CNMCKa >XeMNaeMblX KO4OB, B COOTBETCTBUM C BalUMM
obopynoBaHuem. Hke gaHbl ctaHaapTHbIe koabl HasHadveHns ISaGRAF:

SIMULATE: ........ OT10T KoA npeaHasHaveH ans Cumynsatopa ISaGRAF. Cumynatop
He MoXeT ObITb 3anylleH, ecnu ata uUenb He BblbpaHa Ans
reHepauuu koga.

ISA86M............... OtoT TIC Koa (cMCTEMHO-He3aBUCUMbIN KOA) NpedHa3HadeH Ans
ISaGRAF spep, yctaHoBneHHbix Ha Intel npoueccopax. Tun
npoueccopa Heobxoaunm TOMbKO ansa yCTaHOBKM
nocrnegoBaTenbHOCTN 6alT B reHepupyemMomMm Kogae.

ISA68M............... 37101 TIC Kop (CMCTEMHO-HE3aBMCUMBIN KOA) NpeaHasHaveH Ans
ISaGRAF sapep, yctaHoBneHHbIx Ha Motorola npoueccopax. Tun
npoueccopa Heobxoaum TOMbKO ans YCTaHOBKM
nocrnenoBaTenbHOCTN 6alT B reHepupyemMom Koge.

SCC:...ciiieee OtoT Bblbop 3actaBnsieT komnunsitop I1SaGRAF  reHeputb
uUcxodHble Koabl CTPYKTypHOro si3bika “C”, koTopble OyayT
KOMNUMMpoOBaTbCA W NWHKOBaTbcA C  Bubnuotekamun sapa
1ISaGRAF anst nony4yeHns BCTPOEHHbIX BbIMOMHAEMbIX KOAOB.

CC86M: .............. 3O70T BbLIGOP 3acTtaBnsieT komnunaTop ISaGRAF  reHepuTb
MCXOAHble KoAbl HeCTPyKTypHoro s3blka “C”, koTopble O6yayT
KOMNUNMpoBaTbCs W NWHKOBaTbCcsl ¢ Bubnuotekamu sapa
ISaGRAF ans nony4eHus BCTPOEHHbIX BbINOMHAEMbIX KOAOB. 3Ta
cekuust caenaHa anst obecneyeHss COBMECTUMOCTM C BEPCUSMU
1ISaGRAF po V3.23, korga reHepaums kogoB CTpykTypHoro "C" He
noaaepxveanachb.
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ObpatnTecb Kk CBOEMYy pyKOBOACTBY MO 06OpyaoBaHWio, 4TOObl y3HaTb Tun
ISaGRAF spgpa, yctaHoBneHHoro Ha Bawei PLC. [pyrve Tunbl (MawmnHHbIE KOgpbl,
ucxogHele koapl C ...) MoryT ObiTb nogaepxaHbl B OydyLuMx BbiMyckax CUCTEMbI
paspaboTkn ISaGRAF (Workbench).

O6pabomka SFC

OTtmeTbTe kBagpaT “Ucnonb3oBaTtb BCTpPoeHHble cpepactBa SFC”, 4ToObI
paspewwutb paboty ISaGRAF SFC malumnHbl. 3TOT pexum cneayeT nNpeano4vectb,
TaK Kak OH BefeT K 6onbluen npousBoauTenbHocTu. OfHako, Lenesas mMalumHa
MOXeT ObITb OnyLLeHa B HEKOTOPbIX YacCTHbIX peann3aunsx LeneBoro NpunoxXeHus
ISaGRAF, Havnbonee o6LiMX 3aKa3HbIX LIeNEeBbIX MPUIOXEHUSIX, OCHOBaHHbIX Ha
kopoBol noctobpabotke ISaGRAF. B atom cnyyae Bbl MOXeT ObiTb AOIKHbI
yaanuTb 3Ty onumio u aatb komnunatopy ISaGRAF TpaHcnmpoBaTe SFC cxemy Ha
HWKHWA  ypoBEHb WHCTpyKumin. OB6paTutecb K CBOW [OKyMEHTauuMu no
obopynoBaHuto aAns 6onbLueit MHPOPMaLIMU Ha CYET STON OMNLUN.

Onuyuu onmumu3zamopa

Hwke paHbl napameTpbl, ucnonb3yemble [eHepatopom KopoB I1SaGRAF ans
ONTUMM3aLUM MonyvyaeMblX KOAOB, KOTOpble MOryT ObiTb yCTaHOBMEHbl M3 OKHa
ananora “Onuumm komnunaTopa”. KHonka “Ymonuanusa” ucnonb3dyetcsa Ans
yAaneHus Bcex onuuii onTMMmU3aLmMmn Ansi COKpaLleHUsi BpEMEHU KOMMUMSLUN.

Korga yctaHoBneHa onums “OnTumusauma B ABa npoxopa”, Ontumusatop Kogos
3anyckaetcs ABaxabl. OnNTuMM3auusi, cAenaHHas BO BpEMsSI BTOPOro npoxoga B
OCHOBHOM MeEHee 3Hauuma, YeM caenaHHas BO BpeMsi NepBOro.

Korga yctaHoBneHa onuus “BblMMCNATbL KOHCTAHTHbIE BbIPaXXEHUSA”, BblpaXKeHNs
KOHCTaHT BbIYUCHSIOTCA KOMMUNATOPOM. Hanpumep, undpoBoe BbipaxeHue “2 + 3”
3ameHsieTcs Ha “5” B nonyyaembix kogjax. Ecnu aTa onuus He ycTaHOBMEHa, TO
BbIpa)KEHNS KOHCTAHT BbIYUCIISIIOTCS BO Bpemsi paboTbl.

Korga yctaHoBrneHa onuus “YpansaTb Heucnonb3yemble meTku”, OntumusaTtop
yrnpoLiaeT CUCTEMY NEPEexXoAoB M METOK Nporpammbl, YAAnsis Heucnosib3yemble
METKM WUINN HyNEBbIE NepeEXoapbl.

Korga yctaHoBneHa onuua “OnTUMM3MpOBaTb KONMPOBaHME MEPEMEHHbIX”,
ONTUMMU3NPYETCA WCMONb30BaHNE BPEMEHHbIX MepeMEHHbIX (MCMOoMb3yemblX Ans
XPaHEeHUs1 MPOMEXYTOUHbIX pe3ynbTaToB). 3Ta ONUMS B OCHOBHOM WCMOSb3yeTcs
BMecTe C onuuven “OntTuMmavpoBaTb BblipaxeHusa”. Korga ata  onuus
ycTaHoBrneHa, OnNTMMM3aTop MHOTOKPaTHO WMCMONb3yeT pe3ynbTaT BbIPaXeHWA u
noABbIPaXeHUI, KOTOPble NCMONb3YIOTCSA B NporpaMme Gonblue, YeM OAWH pas.

Korga yctaHoBneHa onuua “Ypanutb Heucnonb3yembln kop”, OntumusaTop
nogaBnseT  Kodbl, KOTOpble He UMelT 3HaveHus. Hanpumep, ecnm
3anporpaMMuMpoBaHO criegylollee BblpaxeHue: “var = 1; var := X;”, 1O
COOTBETCTBYHOLLMIA reHeprpyeMblil kog GyaeT Tonbko: “var := X;”.
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A.13.3

Korga yctaHoBneHa onuus “OnTumMusnpoBaTtb apudmeTuyeckue onepaumn’,
Ontumm3aTtop ynpoliaeT apudmMeTnyeckMe onepauun COrfmacHo creumanbHbIM
onepaHgaMm. Hanpumep, BbipaxeHne “A + 07 3ameHseTcs Ha “A”. Korga
ycTaHoBrneHa onuusi “OnTuMusMpoBaTb OyneBckue onepauuun”, OnTumusaTop
yNpoLLaeT NorMyeckme onepaumm CornacHo crneuuansHeiM onepanaam. Hanpuwmep,
noruyeckoe BolpaxeHne “A & A” 3ameHsieTcst Ha “A”.

Korga ycrtaHoBneHa onuus “CTpol OWHapHble AuarpaMmbl NPUHATUA
peweHuna”, ONTMMM3aTop 3aMeHsieT NorMyeckne ypaBHEHUsI (CMeCb onepaTopoB
AND, OR, XOR wu NOT) cokpalleHHbIM CNWCKOM oOMnepauuin nepexoaa.
MpeobpasoBaHWe NPOUCXOAWUT TOMbKO B TOM Criydae, €Cnv oxuaaemoe Bpems
rocrnefoBaTeNlbHOCTN  MEepexofoB  MeHblle, YeM Bpems oXxuaaemoe Ans
OPUIMHAaNbLHOTO BbIPaXeHUSI.

Cnepgytowan Tabnuua cyMMypyeT oXuaaemylo onTummsaumio u Tpebyemoe Bpemsi
KOMMUMSLMM B COOTBETCTBUM C KaXKAbIM NapaMeTpoMm:

Bbimrpbiw(npouss.) Bpems

OnTrMmM3aums B oBa npoxoaa XXXX .oooeeevirinaeananns )
ONTUMM3NPOBATbL KOHCTAHTHBIE BLIPAXKEHNUST  XXXXXXXX .............. XXXX
Ypanatb Hencnonb3yemble METKM XXXX.... XXXXXXXX
OnNTUMM3NPOBaTh KOMMPOBAHWE NEPEMEHHbBIX  XXXX.... XXXXXXXX
OnNTUMM3NPOBaTh BbIpaXKEHMS! XXXX oooeeeeeenirnneaaenn XXXXXXXX
Ypansatb Hencnonb3yemblii kog, XXXX oooeeeeeiiireneaannn XXXXXXXX
OnTuMM3npoBaTb apudmMeTUYecKne onepauum XXXXXXXX .............. XXXX
OntummanpoBaTh Gynesckue onepawuum XXXXXXXX .............. XXXX
CTtpoutb 6UHapHbIE AnarpaMmbl peLLeHuii XXXXXXXXXXX ....... XXXXXXXXXXX

(*) Bpems KOMMUNAUMK TakkKe YMHOXaeTCH Ha 2.
FeHepauusa ncxogHbix C kogoB

Cuctema paspabotku ISaGRAF no3BonsieT reHepaumio UCXOAHbIX KOAOB Ha SA3blke
“C”. B atom cny4ae, Bce cofepxaHue NnpuroxeHus, Bknoyas onucaHne SFC cxem,
onpeaeneHne 6a3bl AaHHbIX U NOCNefoBaTENbHOCTU KOAOB reHepuTcs B hopmate
a3blka “C”. ECTb ABa CTUNSA reHeprpyeMbIX KOOOB:

CC86M ............... (C wncxogHbit  kog - V3.04) reHepupyeT MWCXOAHbIN  KoA
HecTpykTypHoro "C". 3TOT CTunb HyXHO BblbMpaTh, ecnv Balla
Luenesas 3agaya ocHoBaHa Ha Bepcumn ISaGRAF go 3.23.

SCC....cccvvveinn (cTpykTypHbIn C  MCXOOHBLIA KOAQ) TEeHepupyeT WCXOAHbIN KoA
cTpykTypHoro "C". OTOT CTunb HyXHO BblOMpaTb, ecnu Balla
ueneesasi 3agaya ocHoBaHa Ha Bepcun ISaGRAF 3.23 wnm
no3aHen.

Cnepytowie ABa chavina co3garoTcsi B KaTanore NpOeKToB:
APPLIC.............. o6Lme ucxogHble koAbl NPUMOXKEHMS
APPLIH.............. onpegeneHus s3bika “C”
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B cnyyae reHepauum ncxogHoro koga cTpyktypHoro "C", ".C" caiinbl ICXOAHWKOB 1
".H" dhannbl onpeneneHnii cos3garTca ANs KaXaow NporpaMMbl MPUIIOXKEHWs, B
ponosnHeHune kK obwum cdavinam "APPLLC" n "APPLI.H". 3Tn channa gomxkHbl 6biTb
CKOMNWUMMPOBaHbl U CRMHKOBaHbl € OGubnunotekon ISaGRAF ans nonyyeHus
OKOHYaTenbHOro ucnonHsemoro koga. Obpatutech k “ISaGRAF I/O development
toolkit User's Guide” ana panbHenweln WHGOpMauMu HacuyeT pekoMeHOyeMoW
TEXHUKU peanusauuu.

3ameuaHve: HekoTopble OTNagoyYHble BO3MOXHOCTW, TakMe KakK 3arpyska MpUMOXeHUs,

A13.4

A13.5

Moaudmkauma no xogy paboTbl M TOYKM MpepbiBaHWSA He [AOCTYMHbI, Korga
npunoxeHune ISaGRAF ckomnunmpoBaHo Ha a3blke “C”.

MpocmoTp nHdopmauumn

MeHio “PepakTop” coaepXuT KoMaHabl Afsi NMPOCMOTpa pasfM4YHbIX TEKCTOBbLIX
(haiinoB, MOCTPOEHHbIX BO BPeMsi FeHepauuu KOOOB WNM ofepauuit NpoBepKu
CMHTaKcuca, B OkHe reHepaTopa kogoB. OkHO reHepaTopa KOAoOB - 9TO TEKCTOBOE
rofnie, KOTOPOE COAEPXWUT COODLLEHUsI BO BpeMsi reHepaLumn KOLOB UMK onepauuii
NpoBepKn CUHTakcuca. Bcsi uHopmaumsi coxpaHsieTcs Ha AUCKe, Tak 4YTO OHa
MOXeT ObITb U3y4YeHa Npu NOMoLLM KoMaHz MeHio “PepakTop”.

KomaHObI pedakmupoeaHusi

KomaHga “Ypanutb” wucnonb3yeTcs Ansi OYMCTKM TekCToBOro okHa. OkHO
aBTOMaTMYECKM ouMLLaeTCa nepen Kaxaow reHepaumen KOAOB uNu onepauuven
npoBepkn cuHTakcuca. KomaHga “KonmpoBaTtb” uncnonb3yetcst Ans KOMUMpoBaHUS
otobpaxeHHoro TekcTta B Windows clipboard, Tak 4tOo 37O MOXET ObITb
MCNOMNb30BaHO APYrMMU MPUNOXEHUAMN, TakKMMK Kak peaakTopbl Tekcta ISaGRAF.

lpocmMomp ebIx00HbIX COO6UWeHUl KOMnuIssMopa

KomaHga “CoobweHusa” nokasbiBaeT BCe COOOLLEHUSI, OTOBpaXeHHbIe B TEYEHUN
nocnegHux onepauun “Cosgartb” unu “lpoBepuUTb” B TEKCTOBOM OKHE. 3TO
NPUMEHNMO KO BCEM coobLLeHMsIM 06 oLmnbkax.

Opyrne BbiGOpbl MeHio “PepakTop” NO3BOMSIET MONb30BATENK KOHTPONMpPOBaTb
BCMOMOraTernbHble TEKCTOBble paiinbl, CO3[4aHHble B TEYEHUU NPOBEPKU
CVHTaKcuca v reHepaumm kofoB. OTu dainbl 06bIYHO HEe UCMOoNb3yTCs B 06LEeM
npoekte ISaGRAF.

OnpepgeneHne pecypcoB

KomaHga “Pecypcbl” MeHo “Onuuu” nossonset nonb3oBaTento onpeaensTb
pecypcbl. Pecypcbl - 3Tto nobble, onpedeneHHble nonb3oBaTenemM [AaHHble
(koHpurypauusi cetu, yctaHoBku obopyaoBaHus ...) nwoboro dopmata (dpaiin,
CMUCOK 3HAYeHWI), KOTOpble AOMKHbI OblTb COeAMHEHbI C reHepUpyeMbIM KOLOM,
4YTOOLI ObITh 3arpykeHHbIMU BMecTe Ha ueneByto PLC. Takue gaHHble Hanpsimyto
He ynpasnsTca sgpom ISaGRAF, u B OCHOBHOM npegHa3HayeHbl A ApYroro
nporpaMMHoro obecreveHusi, ycTaHoBneHHoro Ha uenesom PLC. O6patutecb k
CBOEMY PYKOBOACTBY MO 06opydoBaHWiO Ans  AanbHeunwwen WHdopmauum o
[OOCTYMHbIX pecypcax.
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= daiin onpedeneHusi pecypcoe

Pecypcbl, onpegeneHHble B “daine onpegeneHus pecypca COXpaHATCS
BMecTe ¢ gpyrumu damnamm npoekta ISaGRAF. 3T0 4ncTo TeKCToBbIM (havin B
ASCIl kogax, co3gaHHbii Komnunaropom PecypcoB ISaGRAF. 3tot komnunsTop
aBTOMaTU4eCckn 3anyckaeTcs BO BpeMs MOCTPOEHUsI KOZOB MpunoxeHus. 3OTa
cekumsi OOBbSACHSEeT CcuHTakcuc atoro danna. dann onpegeneHus pecypcos
ncnonb3yeT nekcnyeckne npasuna a3bika ST. KommeHTapuuy, HaunHaowmecs ¢ (* n
3aKaH4MBaloLLMecs cMmBonamm *), MoryT BbiTb BCTaBneHbl B NiobOM MecTe TekcTa.
CTpokM pasrpaHM4MBaloTCs OAMHOYHbIMU anocTpodamu. ObpaTutecb kO BTOPOW
YacTn 3Toro pykosoActBa Ans Gonbliero o6bACHEHUA nekcuveckux hopmMaTos,
ncnonb3yembix A5 BBOAA YMCIOBbIX 3HAYEHWUIA.

= CnpagoYHUK No SI3bIKYy

Hwke QaH COMCOK KM4YeBbIX CMOB W OMepaTtopoB, WCMONb3yembix B dhanne
onpefeneHns pecypcos.

| ULONGDATA

BHnaveHue:  OnpepenseT pecypc, KOTOPbIA SBMSETCA CMUCKOM LienbiX 3HaYeHWUN.
3HayeHUs1 CoXpaHsIlTCst B NONy4YaeMoM kofe kak 32 BUTHble uenble.
3HayeHnss coxpaHdAlTCs B Mopsgke, ykasaHHom B dpavine
onpefeneHnss pecypcoB. 3Ha4YeHUst [OOMmkHbl ObiTb  pasgeneHbl
3anATbiMu. ViMsi pecypca He JOMKHO npeBbiwaTth 15 cMMBONOB.

CuaTaxcuc : ULONGDATA '<uMma_pecypca>'
BEGIN
.. .LeJIeBoM_BEOOD. . .
.. .COMCOK MEePEMEHHEX. . .

END
IIpumep : ULongData 'MYDATA'
Begin
0, -1, 100_000, (* mecaTuuHBEle *)
16#A0B1, 2#1011_0101 (*mecTHaOllaTEepPUUH , IBOMUHEE* )
End

VARLIST

SHaveHue: OnpepensieT pecypc, KOTOpbIA  SBMSIETCS  CMUCKOM — apecoB
nepemeHHbIX. MepeMeHHble NOEHTUULMPYIOTCS CBOUMIU UMEHaMKN B
(haiine onpefeneHns pecypcoB. Apeca NepeMeHHbIX COXpPaHATCs
B nony4aemMomMm kofe kak 6e3sHakoBble 16 GuTHble uenble. Agpeca
COXpaHsloTCH B MOpsiAKe, YKasaHHOM B daine onpeaenexHus
pecypcoB. MepeMeHHble JOMKHbI ObiTb pasgeneHsbl 3anatbiMu. Mvs
pecypca He O0MKHO npesbiwaTth 15 cUMBOMOB.

CurTaxkcuc: VARLIST '<uma_ pecypca>'
BEGIN
.. .BRIOOpP_LleNn. . .
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IIpumep :

.. .CIOMCOK II€PEeMEeHHEHX. . .
END

VarList 'LIST'
Begin

Varl00, MyParameter, Command, Alarm
End

BINARYFILE

3HayeHue:

CuHTaKCHUC:

IIpumep:

Onpepensier pecypc bBuHapHbii  ®ann. WcxogHble  OaHHble
coxpaHsitotca B MS-DOS cpaiine. OnpefeneHvie LeneBoro pecypca
3aBeplIaeTcs onpefeneHnem Lenesoro umeHu. KoHel —cTpoku
cumBonoB He npeobpasyetca Komnunsatopom Pecypcos ISaGRAF.
Mmsa pecypca He OMmKHO npeBbiwaTh 15 cMBOOB.

BINARYFILE '<umsa_pecypca>'
BEGIN

.. .BRIOOpP_LleNn. . .

FROM '<nyTb_MCTOUHMKA>'

TO '<myTb_Ha3HAYEHUA>'
END

BinaryFile 'MYFILE'
Begin

From 'c:\user\config.bin'
To '/dd/user/appl/config.dat’
End

TEXTFILE

3HayeHue:

CuHTaKCHUC:

IIpumep :

Onpepensier pecypc TekctoBbin ®dann. WcxogHble gaHHble
coxpaHsitotca B MS-DOS dpaiine. OnpefeneHvie LeneBoro pecypca
3aBeplUIaeTcs onpefeneHnem Lenesoro umeHu. KoHel —cTpoku
cumBonoB npeobpasyetca Komnunstopom PecypcoB ISaGRAF, B
COOTBETCTBMM C COrNalleHUsiMU LIeNieBON ronoBHOW cucTembl. Nms
pecypca He [oMmkHO npeBbiwaTe 15 cumBomnoB.

TEXTFILE '<uMa_pecypca>'
BEGIN
. .BHOOp_LeJn. . .
FROM '<myTb_MCTOUHMKAE>'
TO '<myTb_Ha3HaueHud>'
END

TextFile 'MYFILE'
Begin

From 'c:\user\config.bin'
To '/dd/user/appl/config.dat’
End
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TARGET

BHayeHue:  OnpepensieT MMsi Nofy4YaembiX KOOOB, KOTOpPble AOSKHbI BKIHOYaTh
pecypc. OO6paTuTecb K MpeAllecTBylOWen cekuum  (onuuu
KOMNunsiTopa) Ans AanbHelwen wuHdgopMaumn o6 ynpasnsieMbix
uensax. Onepartop “Target” moxeT noseBnsTeca 6onee, Yem oguH pas
B TOM e camoM Oroke pecypca Ans Bblbopa HECKONbKUX Lenew.
OTOT onepaTtop He MOXeT OblTb UCMONb30BaH, ECNU yka3aH onepaTop
“AnyTarget”.

CuaTaxcuc: TARGET '<uma_ uemnu>'

Ipumep: BinaryFile 'MYFILE'

Begin
Target 'ISA86M'
Target 'ISA68M'

End

ANYTARGET

SHayeHue: OnpepensieT To, YTO pecypc AOSMKeH ObiTb BKIOYEH BO BCE KOAb,
noctpoeHHble [eHepaTopom KopoB. [eHepatop KopoB ISaGRAF
MOXEeT MpOM3BOAMTL HECKOMbKO KOAOB HAa3Ha4YeHWsi BO Bpemsi
BbINOMHEHWS O4HOW KoMaHabl “Co3aartb”. OTOT onepaTop He MOXeT
ObITb UCMONb30BaH, €CNy yKa3aH OAWMH WM HECKOMbKO OrnepaTopoB
“Target”.

CurTaxcuc: ANYTARGET

IIpumep: ULongData 'MYDATA'
Begin
AnyTarget
End
FROM

3naveHue: OnpepenseT nyTb uctoyHuka (Ha PC, rge yctaHoBneH ISaGRAF
Workbench) pecypcoB BinaryFile un TextFile. CumBonbl,
ucnonb3yemble ANs pasgeneHns KOMNOHEHTOB MyTU (AWCK, kaTanor,
npedukc, cyddurKc) AOIMKHBI COOTBETCTBOBaTb cornaweHmaMm MS-
DOS.

CuHTaxcuc: FROM '<nyTb uenam>'
Ipumep : BinaryFile 'MYFILE'

Begin

From 'c:\user\config.dat'
To '/dd/user/appl/config.dat’
End
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[To
3naveHue: OnpepgensieT NyTb Ha3HayeHUs (Ha cucTemMe HasHavyeHus!) pecypcoB
BinaryFile n TextFile. CumBonbl, ucnonb3yemble Ans pasgeneHus
KOMMOHEHTOB NyTW (AUCK, KaTanor, npedwuKkc, cydduKc) AOIMKHbI
COOTBETCTBOBATb COrMnalleHNsAM CUCTEMbI Ha3Ha4YeHUA
CuHTakcuc: TO '<noyTb uenams>'
Ipumep : TextFile 'MYFILE'
Begin
From 'c:\user\config.dat'
To '/dd/user/appl/config.dat’
End
= lpumep
Hwxe aaH nonHbin npumep danna onpeaeneHns pecypcoB:
(* damy ompemeJieHMS PeCcypCcoOB *)
ULongData 'DATAL' (* comcox 3HaueHuUy *)
Begin
Target 'ISA86M' (* TONBKO IOJIS 2TOM Leyu *)
1, 0, 16#1A2B3C4D, +1, -1 (* umbpoBHe 3HAUEHUT *)
End
VarList 'VLIST1' (* CHMCOK IIEepEMEHHHX *)
Begin
Target 'ISA86M' (* TONBKO IJIS 2TOM Leju *)
Valvel, StateX, Command, Alrml (* uMeHa [IEePEMEHHHX *)
End
BinaryFile 'FILE1l' (* pecypc OMHapHEM bany *)
Begin
AnyTarget (* mis jmoboy Lesm *)
From 'c:\user\updatef.bin' (* mcxomumk Ha PC *)
To 'updatef.cfg' (* damn HaszHaueHus Ha PLC *)
End
TextFile 'FILE2' (* pecypc TekCTOBHI daiin *)
Begin
Target 'ISA68M'
From 'c:\nw\nwbd.txt' (* mcxonuent daityn Ha PC *)
To '/nw/dat/nwbd’' (* dbamn HaszsHaueHus Ha PLC *)
End
= Komnunsyus pecypcoe
Ecnu pecypcbl 6binv BBedeHbl B chaiin onpeerneHus pecypcoB, OKHO Auanora
nosBUTCA B KOHUe reHepauun kogoB ISaGRAF. HaxmuTe kHomky “3anyctuTtb
KOMI'IVIHHTOp” Ana 3anycka KomMnunatopa pecypcoB. BbixogHble coobLieHns un
A-112 ICS Triplex ISaGRAF Inc.



PYKOBOLACTBO [NMOJIb3OBATEA

owmnbkn OyayT oTOBpakeHbl B OCHOBHOM OKHe ynpaBneHus. HaxwuuTte “Bbixon”
Ans msbexaHus Komnunsuum pecypcoB. B aTtom cnyyae pecypcbl He 6yayT
no6asneHsbl B koabl ISaGRAF.

= Peanusayus

Yucno pecypcoB, pasMep CTpOK AaHHblX U channos ISaGRAF He orpaHunyvBaert.
Pecypcbl COXpaHAloTCS B KOHLIE reHepyupyemMoro Kofga C katanorom pecypcos. Huke
aaH dopmat (ncnonbdya C HoTaumo) dpopMaTa KkaTanora pecypCcos:

__RESOURCE:
long nbres; /*KOJIMUECTBO OlNpelesieHHEX PeCcypCcoB*/
char name[16]; /* uma pecypca */
long type; /* Tun maHHBIX pecypca */
long size; /* TOUHBA pasMep OJIOKA MOaHHBIX */
void *data;
char *path offset; /* yKaseBaeT Ha CTPOKy */

} /*nb sammceir */

}

Hwxe aaHbl BO3MOXHbIE 3HaYeHus nons “type”™:

e 1 = GUHapHbI dann

e 2 = TeKCTOBbIV hann

¢ 3 = ulong gaHHble (B aTOoM cny4ae none path_offset He ncnonb3yetcs)

® 4 = cnncok nepeMeHHbIX (B 3TOM cnyyae none path_offset He ncnonb3yetcs)

[na TekcToBbIX (halNOB KOHEL, CTPOKM CMMBOIOB NpeobpasyeTcsi KOMNUMASITOPOM
pecypcoB B 3aBVCMMOCTU C COrMaLleHNsiIMU CMCTEMbI Ha3HadYeHns. Bee ykasatenu -
370 32 BUTHbIE CMELLEeHMs1 OT aapeca COOTBETCTBYHOLLEW CTPYKTypbl. Bce nmeHa
pecypcoB M MyTW - 3TO CTPOKM, 3akaHumBawowmecs Ha NULL. Tlytm u paHHble
crnenytoT 3a kaTanorom pecypcos.
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A.14 TlepeKpecTHble CCbINIKN

Cuctema paspabotku 1ISaGRAF (workbench) BkntoyaeT peaaktop nepekpecTHbIX
CCbINIOK,  KOTOpbIA ~ obecrneuynBaeT  Monb3oBaTens  MOMHbIM  MPOCMOTPOM
0ObSIBNEHHLIX MEPEMEHHbIX B Mporpammax npoekta, W MeCT, [Ae OHU
ncnonb3yloTcs.  Llenb nepeKkpecTHOM CChINkM - 3TO  MepevucrieHne  Bcex
nepeMeHHbIX, 0GbABMNEHHbLIX B NPOEKTE, U NoKanusauusi, B UCXOOHbIX KOAaX Kaxaou
nporpaMMbl, YacTell WCXOOHOrO Koda, rae 3TW MepeMeHHble UCMONb3YTCS.
MepekpecTHble CChINKU O4eHb MorMe3Hbl Ans rnobanbHOro NPoCMoTPa KU3HEHHOMO
LUuKna ogHol nepemeHHon. OHM nomoratoT nokanunsoBaTtb NobouvHble adhdekTbl 1
COKpaTUTb BPEMS MOHMMaHUsI NMPOEKTa BO BPEMS €ro noctpoeHusi. [epekpecTHble
CCbINIKM MOryT Tawkke ObITb MCNonb3oBaHbl AN rrnobanbHOro NpocMoTpa BCero
crioBapsi NpoekTa, Tak YTO JIEerko HaxoAsiTCs HEWCNOnb3yeMble NEpPEMEHHbIE U
OLIEHNBAETCS CIIOXHOCTb MPOeKTa.

Cnucok cneea nokasblBaeT OObSIBNEHHbIE O0ObLEKTHI MpoekTa (NMporpaMmbl,
nepeMeHHble 1 onpeAerneHHbIe CroBa), U aneMeHTbl BubnuoTekmn (pyHkUmMM 1 6noku
QYHKLUUIA, Ha KOTOpble €eCTb CCbinku B npoekte. Cnucok cnpaBa MokasbiBaeT
BXOXJEHWS B Mporpammax obbekTa, BbIOpaHHOrO B OaHHbIi MOMEHT B MepBOM
cnuncke.

OnncaHune BXxoX4eHU BKoYaeT nMsi NporpamMmbl, konmdectso waroB FC unn SFC,
nepexoa Wnu TecT, NIC HOMEP CTPOKU ANt TEKCTOBbLIX S3bIKOB UMW KOOpAUHATHI
onsa LD wnn FBD gmarpamm. [ns guarpamm quick LD, onucaHue 3aBepluaetcs
HOMepoM wWTaHrn. Ecnu nepemeHHas wcnonb3yeTcs, Kak BbIXxod, (BUTOK) 3a
HOMEepOM LUTaHr1 cnegyeT cumBon 3Be3apl ("*").

YcraHoBuTb onuuio "lMoka3aTb HeUCNONb30OBaHHble MepeMeHHble " 13 MEHI
"Onuumn", ytobbl Nokas3aTh, TakKe B OCHOBHOM CMWCKE MepeMeHHble, KOTOpble He
MCMNONb3yTCH B NPUKIaAHbIX MporpaMmmax.

Pepaktop nepeKkpecTHbIX CCbINMOK MOXET Tenepb ObiTb MCMONb30BaH Ans novcka
CCbINIOK TONMbKO OfHOro cumBorna. Korga pepaktop MepeKpecTHbIX —CCbINoK
3anyckaeTcs, oTobpaxaeTcs AUanoroBoe OkHO, rae Bbl MoxeTe BBOAMTb CUMMBOI
ana noucka. Haxmute "OK", 4TOObl MCKaTb BXOXOEHWUS TOMbKO 3TOr0 CUMBOMA.
HaxmuTe "(Bce)", 4TOObI BLIYUCIUTL NOMHbIE NEPEKPECTHBIE CChINKM.

Bbi6op muna o6bekma

Tak Kak NMpOeKT MOXeT BKMo4aTb GonblUoe KONMYECTBO OOBLSBIEHHbIX OOBLEKTOB,
TO wucnonb3yetcss combo box B MeH cpeacTB pefaktopa Anst Bbibopa Tuna
0ObEKTOB, KOTOpble [OIMKHbI OblTb OTOOpaXkeHbl B OkHe. 3TO MO3BONsEeT
nosib3oBaTento UMeTb JOCTYN K BbIGOPOYHOM MHOpMaLIMUK.

Kaxabli pas, korga MepekpecTHble CCbINKM 3aHOBO  BbIYMCNAIOTCS, BblGOp
cbpacbiBaeTcs B nonoxeHue “Bce ” gns Toro, 4Tobbl NpeacTaBuTb BECb CMIUCOK.

BbiyucneHue nepeKkpecmHbIX CChIIOK 3aHO80

KomaHga “®aiin / NMepecunTtath” MOXeT ObITb McMonb3oBaHa B Ntoboe BpeMs Ans
0GHOBNEHUSI NEPEKPECTHbLIX CCbINOK, B COOTBETCTBUM C UBMEHEHUSAMU, BBEAEHHBIMU
B PYrux okHax pepaktupoBaHus ISaGRAF.

A-114

ICS Triplex ISaGRAF Inc.



PYKOBOLACTBO [NMOJIb3OBATEA

-
Tl

3Kkcrnopm nepekpecmHbIX CCbIIOK

KomaHga “®ann /| dkcnopTupoBaTth” 1CNONb3yeTcsa Ans 3anucu MONHOro crnvcka
NepeKpPecTHbIX CCbINok B TekcToBbi hann ASCIl. OtoT dann 3atem MoxeT GbiTb
OTKPbIT ApYrvMuU npunoxeHusmu, Takummn kak Windows NotePad vnnu TekctoBbiMM
penakTopamu.

CrnoeapHbie owubku

KomaHga “Pepaktop / Owm6ku cnoBaps ” otobpaxaeT B OkHe auarora Crmcok
oLwmnbok obHapyKEHHbIX BO BPEMS 3arpy3ku CnoBaps NPOEKTa.

”

Cmamucmuka

KomaHga “UHcTpymeHTbl /| CTatuctuka” oTobpaxaeT B OKHe Juarnora 4ucro
06BLEKTOB U MepeMeHHbIX, OObSBMEHHbIX B NpOeKTe, creays Tuny v atpubytam
nepemMeHHbIX. YacTHoe NpuoxeHne 3TON KOMaHAbl - 9TO OnpeAerneHve KonuyecTsa
nepemeHHbIx B/B 06bsBneHHbIX B NpoekTe, Ans Toro, YTobbl ObITb YBEPEHHBLIM, YTO
OH MOXeT OblTb CKOMMUMMPOBAH, €CMNM YCTaHOBMIEHA OrpaHNYeHHas Bepcusi
1ISaGRAF Workbench.

lMouck e cnucke o6bLekmMoe

KomaHga “Pepaktop / Mouck” no3BonsieT nonb3oBaTento HanpsiMyro BblibupaTb
06beKT B cnncke pefaktopa. Ickomblii 06bEKT HE MOXET OblTb HaAEH, eCnn OH He
Obin  ykasaH B crucke (Korga uMcnonb3yeTcs  BbIGOpPOYHOe oTobpaeHue
nHopmauwmm). Mepen novckoM obbekTa PEKOMEHAYETCsl aKkTMBU3MPOBaTb BbIGOP
“Bce” B MEHIO CPEACTB.

OmkpbIimue npozpamMmbli

Cnucok cnpaBa COAEPXUT BXOXAEHWUS BbIBpaHHOrO 06bekTa B UCXOAHLIX dhaiinax u
coeguHeHne B/B  oTkpbiToro npoekta. KomaHpa “Pepaktop / OTKpbITb
nporpammy” no3BONSET MOMb30BaTEN0 HEMOCPEACTBEHHO OTKPbIBATL Mporpammy
TaM, rae 9TOT OOBLeKT MosBWUMCH. Takke, MOXHO ) OTKPbITb COOTBETCTBYIOLLYIO
nporpaMmMy ABOVHbIM LLEMYKOM MbILLKM Ha ee BXOXAEeHUM (B CNNCKE BXOXOEHUN).

ICS Triplex ISaGRAF Inc. A-115



PYKOBOLACTBO lMOJIb3OBATENA

A.15 WUcnonb3oBaHue rpacdmyeckoro oTnagvmka

A15.1

ISaGRAF BkmtovaeT MNonHbIn rpadmyeckuii U1 CUMBOMbHbBIN pegakTop. KomaHaa
“Otnagka” OKHa ynpaBrieHus Mporpamm 3arnyckaeT OTnafgyvKk ANns ynpaBreHus
NPUnoXeHneM, 3arpyxeHHoiM Ha uUeneByio PLC. B 3ToM pexvme oTnagyvk
obLyaeTcs ¢ LeneBor CUCTEMON Yepe3 annapaTtHyto cBasb. KomaHga “Cumynsaums”
OKHa yMpaBreHusi NporpaMM OOHOBPEMEHHO 3anyckaeT OTNagYuMK U MOMHbIN
CYMYNSATOP LeNeBON CUCTEMbl. OTO NO3BONSET MONb30BaTeNto TeCTUpPOBaTb €ro
npunoxexue, korga uenesast cuctema B/B ewe He 3aBepweHa. OKHO OTnagyunka
COAEPXUT KOMaHAbl Ans ynpaBrneHns BCeM NPUINoXKeHNeMm.

Ecnu, npu 3anycke otnaguuka, npunoxeHue Ha ueneson PLC To xe, 4To 1 Ha
workbench, To aBTOMaTM4eCcKn OTKPbIBAETCS OKHO YNpaBrieHWUsi NporpaMmMamMiu B
pexume oTnagku. KomaHabl 3TOro okHa MoryT 6biTb MCMOMb30BaHbl AN OTKPbITUS
apyrux okoH ISaGRAF (rpaduyeckoro n TEeKCTOBOrO peAakTopoB, CrioBapsi, CNNCKOB
nepeMeHHbIX, coegnHeHuii B/B ...). Bce okHa, OTKpbITbiE BO BPEMSI CECCUM OTNaaKu
YHKUMOHMPYIOT B “pexxMme oOTMagKuM”, oO3Hayalwum TO, 4YTO KOMaHAa
pefakTupoBaHus 3anpelieHa. OTOOGpaXeHHble KOMMOHEHTbI Mporpamm  (Laru,
nepexoabl, MepeMeHHbIE ...) Noka3aHbl C MX TEKYLLUM COCTOSHUEM UMW 3HAYEHMEM.
[BOMHON LWENYOK MbIWKOW MO OBBLEKTY U3MEHSIET ero crtaTyc Wnu 3HayeHve B
LLleneBOM MPUIOXEHUN.

Korga otnaguuk 3anyckaeTcsi B pexuMe CUMynsuuu, CBs3b C LieNeBON CUCTEMOW
ISaGRAF octaHaBnuBaetcsi. OTnagyvk B3avMOAENCTBYET TOMbKO C  OKHOM
cumynsiuum. Tak Kak LeneBasi CUCTEMa He CyLlecTByeT B [aHHOM pexume, TO
KoMaHapl  “3arpy3utb”, “3anycTuTb  npurnoxeHue” unn  “ocTaHOBUTb
npUnoXxeHue” He AOCTYMNHbI B MEHIO OTnagyvka.

OKHO oTnagumka

OKHO oOTnaguMka COAEPXWUT MHOPMALMIO TOMbKO O 3aBEpLUEHHOM COCTOSIHUM
npunoxeHuss. OHO cBsidaHO € gpyrumu okHamu 1SaGRAF, cosgaBas nomHyto
WHTEPaKTVMBHYIO cucteMy oTnagku. OOHapyXeHHble OWMWOKM  BbIMOSIHEHUS
oTOOpaxarTcsi B HWXKHeN obnacTy okHa oTrnagyvka. Komanabl n3 mMeHo “Onuyuun”
MCNONb3YTCH NS CKPbITUSA, NOKasa UNn yaaneHus cnucka oLnbok.

MaHenb ynpaBneHus (obracTb MOA MeHIO OTnafuyvka) nokasbiBaeT rrnobanbHoe
COCTOSIHME LIENEBOro NPUINOXEHNS!, @ Takke MHOPMAaLMNI0 O BPEMEHW BbINONHEHMS
uukna. Cnmncok BO3MOXKHbIX COCTOSIHUNA:

Peructpaums: ................ OTtnaguvk ycTaHaBnMBaeT coeguHeHWe C  LeneBoW
CUCTEMON.
HeT cBA3um: ... OTnagynk He MOXEeT COeQUHUTCS C LIeneBON CUCTEMOW.

Y6eanTtecb, YTO COeAMHUTENbHbIN kabenb U napameTpbl
KOMMYHMKaLWN NpaBuIbHbI.

HeT npunoxenwusi........... CoeguHeHne B Hopme, HO npunoxeHve |ISaGRAF B
OaHHbIi MOMEHT OTCYTCTBYET Ha LEeneBOW CUCTEME.
3arpysuTe npunoxeHuve.

MpunoxeHue akTuBHO: . CoeaHeHne B HOpME W [AEWCTBYIOLLEE MNPUIIOXKEHUE
cyuwiectByeT Ha ueneBon cucteme. OTnaguvk B AaHHbIV
MOMEHT YyCTaHaBNMBAeT CBSA3b C 3TUM MPUIOXEHUEM,
€CIn1 OHO TO e camoe, 4YTo u Ha Workbench...
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Pa6oTa:..........ccccvveeeeenn. LleneBoe npunoxeHne B pexume “PeanbHoe Bpems ”.

(03 ] 1 H R, LleneBoe npunoxeHue B pexume “Iowarosbiin”.

ToukaOcTtaHoBa: .......... LleneBoe npunoxeHne B pexume “llowiaroBbiin”, MOTOMY
YTO JOCTUINM TOYKM OCTaHOBA.

OWMUBKA:.........ceeueernnnee. Co6ol B LLeNeBOM MPUOXEHUN U3-32 CEPLE3HON OLLMOKM.

MH(bOpMaLlVIﬂ O BpeMeHW BbINOJTHEHUA LMKINa Noka3aHa HUXe:

PaspeleHo: ................... 3anporpaMmMupoBaHHOE BpeMmsl.

TekywWwmn: .......... TOYHOE BPeMSi MOCneaHero 3aBepLUEeHHOro Lykna.

MakcumanbHbIi . MakcumarnbHoe BpeMsi, BbISIBJIEeHHOEe C Hauyana 3anycka
NPUNOXEHNS.

MepenonHeHue:............. YUCMO LMKIIOB BbIMNOSIHEHUS!, BbISIBMIEHHLIX C BpPeMeHeM
60nbLWMM, Yem 3anporpaMMUPOBaHHOE BPEMSI.

Bce 3HaueHVsi gaHbl B MUNMUCEKyHOax. 3Ha4YeHWsi BPEMEHU He oToGpaxaroTcs,
€Cnu 0TNaAYmK 3anyLLeH B PeXUMe CUMYMSLMA.

A.15.2 YnpaBneHue npunoxeHuem

Menio “®ann” u “YnpaBneHue” cogepxar KoMaHObl ANs  YCTAHOBKM U
ynpaBneHus Tekylwlero pepgaktupyemoro npunoxeHusa |ISaGRAF Ha ueneson
cucrteme ISaGRAF.

3ameuaHue: HekoTopble M3 3TWX KOMaHZ HEAOCTYMHbl BO BPEMSI CUMYMSILMK, MOTOMY YTO

T

npunoxexune, obpabatbiBaemMoe CUMyNATOPOM, aBTOMaTUYECKU yCTaHaBnMBaeTCs
1ISaGRAF Workbench.

OcmaHoeka uesiegoz20 npuJIoO)KeHus1

KomaHga “®ann /| OcTaHOBUTL NpPUNOXeHWe” OCTaHaBMNMBaET BbINOMHEHNE
NPUNOXEHUS aKTMBHOTO B AaHHbIN MOMEHT Ha ueneBou cucteme ISaGRAF.

AKmueu3auusl yeseeo20 rnpusioxeHusi

KomaHga “®awn / 3anycTuTb npunoxeHwe” 3anyckaeT Ha BbINOMHEHUE
npunoxeHve, cyllecTBylollee Ha LUenesow cucteme. Koraa npunoxexue
3arpy>xeHo, TO OHO aBTOMaTW4ECKM 3anyckaeTcs, Tak 4YTO HeT HeobxoaumocTu
ncnonb3oBatb KomaHgy “3anyctutb npunoxeHue”. KomaHgoa “3anyctutb
npunoxenue” o6bIMHO  Mcnonb3yeTcs  nocre  komaHabl  “OCTaHOBUTb
npunoxeHue”.

3amevaHue: Ll,eneBoe npunoxexHune [0IMKHO ObITb OCTAHOBIEHO (,EleSaKTVIBVIpOBaHO) nepen

il

TeM, kak CTaHeT BO3MOXHbIM 3arpy3viTb HOBOE MPUIOXEHUE.
3azpy3ka npunoxeHus

KomaHga “®ann / 3arpy3auTb” ncnonb3yetcs Ans 3arpy3ku Koga npunoXeHust Ha
uenesyto cuctemy. Bblbepute TURN Koga, koTopbI OyaeT 3arpyxaTtbcs, B

COOTBETCTBMU C LeneBbiM CUCTEMHBIM NPOLLECCOPOM N ONUUAMU NPUNOKEHUA.

Omo6paxeHue HOMepa eepcuu

ICS Triplex ISaGRAF Inc. A-117



PYKOBOLACTBO lMOJIb3OBATENA

KomaHga “®amn |/ Homep Bepcuu” wncnomb3yetca Ans  OTobpaxeHus
noeHtTudukauum n Workbench, n uenesoro npunoxenusi. MNMpunoxenne Workbench
- 0OHO npunoxeHue, oTkpbiToe Ha ISaGRAF Workbench. Lienesoe npunoxexue -
OLHO MpuUNoXeHune, BbinonHsemoe Ha ueneBor ISaGRAF PLC. Otobpaxatotcs
creayoLime no3uumn:

Bepcusi: ........cccvveeeen. 370 HOMep Bepcun koaa NpUNoxeHusi. AToT Homep Obin
BbIYMCIEH FEHEPaTOPOM KOOOB.

bata: ......ccooeiiiiet OTa no3vuus nokasbiBaeT AaTy U Bpemsi co3gaHus
KOOB.

CRC.. OTO KOHTpONbHasA CyMMa BblYUCMEHHass BMecTe C

coAepXuMbiM  Tabnuubl CUMBOMOB. 3TO 4muCno Obino
rnoAcyMTaHo reHepatopom kofoB. Ero 3HayeHue 3aBucuT
OT COAEPKUMOTO CIIOBapsi NePeMEHHbIX.

3ameyanue: KomaHpoa “Homep Bepcun” Takke AOCTyMHa BO BpeMs cumynsuun. B pexvme

5=

b

peanbHON OTNagKkM 3Ta KOMaHAa He MOXeT ObiTb MCnosfib3oBaHa, ecnun Lienesoe
PLC He nogknto4eHo.

Modudgpukayuu eo epemsi pabomabi

KomaHga “@awn / MW3mMeHUTb npunoxeHue” M0O3BONSET MOMb30BaTento
OCYLLECTBUTL “MOAMMMKALMIO HA XOAy” 3anyLeHHOro LeneBoro npuroxexHus. dta
KOMaHAa Aetanu3vpoBaHa B criedyloLlmx pasgenax aton rmasbl. OHa HeJoCTymnHa,
Kora oTnafyvK UCMoNb3yeTCsl B PEXMME CUMYTSILUK.

Pexxum PeanbHoz0 BpemeHu (PeanbHoe epemsi)

KomaHga “YnpaBneHue / PeanbHoe Bpemsa” HegocCTynHa, Korga HeT akTUBHOMO
npunoxenns. OHa ycTaHaBNMBaeT LieNieBOe MPUMOXEHWE B HOPMarbHbIA PeXnM
“peanbHoro BpeMeHu”: HopmanbHbI pexuM: UMKIbl BbINOSHEHUS 3anyCKatoTCs C
3anporpaMmmmnpoBaHHbIM BPEMEHHBIM LIMKITOM .

Pexxum Hukn 3a Luknowm (lMowazoesiii pexum)

KomaHnga “YnpaBneHue / MNowaroBbin pexXuM” HeJOCTyNHa, Koraa HeT akTUBHOTO
npunoxenns. OHa ycTaHaBNMBaeT LieNieBOe MPUMOXeHWE B HOPMarbHbIA PexXumM
“‘umkn 3a uumknom”: B 3TOM pexume UMKNbl BbLIMOMHSIOTCA OAWH 3@ OOHUM, B
COOTBETCTBMM C kOMaHgamu “BbINOMIHUTL OAMH  LUMKN”, 3agaHHbIMU
nosb3oBaTenem 13 MeHto oTnagymka.

BbinosiHUMb 0OUH UUKIT

Korga ueneeBoe npunoXeHue HaxoOWUTCA B pPeXrMMe UMK 3a UMKIIOM, KomaHaa
“YnpaBneHue / BbinonHUTbL 0AMH LMKN ” 3anyckaeT BbINOMHEHWE OAHOro LMKna.

BpemeHHOU Yukn

KomaHga “YnpaBneHue /| W3MeHUTb BpeMeHHOW UMKA”  no3BonsieT
nonb30BaTenNtio M3MEHATb 3anpPOrpamMMUPOBAHHLIN BPEMEHHOW LUMKN. OTO Bpems
o6o3HaueHo kak “PaspelieHO” B OKHE YynpaBneHus oTnagyMkoM. Pexum
“MowaroBbIi pexum” [omkeH ObiTb YCTAaHOBMNEH nepes U3MEeHEHWEM BPEMEHHOIO
umkna. BpemeHHoOW LMK BBOAMTCS Kak Lienoe YMCro B MUNMMCEKyHaaXx.
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A.15.3

YoaneHue ecex moyek ocmaHoea

KomaHga “YnpaBneHue /| O4uncTutb BCe TOKU OCTaHOBa ” yaansieT Bce Tekylume
TOYKM OCTaHOBa (BCTPEYEHHbIE UMW e€lle aKTUBHblE) BO BCEM MPUMOXKEHUMU.
CyulecTBylOLLME TOYKM OCTaHOBa aBTOMAaTWYECKW He yAansaTcs, Koraa
3aKpbIBAETCS OKHO OTNayvka.

Pas6nokupoeaHue nepemeHHbIx B/B

Komanpa “YnpaBneHue / OTKpbITb Bce nepemMeHHble BB” pas6nokupyet Bce
nepemMeHHole B/B, B HacTosiLMin MOMEHT 3abrokupoBaHHble B npunoxeHun. Koraa
nepemerHas B/B 3abnoknpoBaHa, COCTOSIHME BXOAA WNK BbIXOA4A HE N3MEHSeTCH B
cooTBeTCTBYIOLWEM ycTponcTee B/B. lNepemeHHble, nogknoyeHHble K B/B, moryt
OblTb  ele  3anuMCaHHbIMW  MPUIIOKEHWEM  WNW  OTNagyvkoMm.  Tekylume
3abnokMpoBaHHble nepemMeHHble B/B aBToMaTudecku He pasGrokupytoTcsi, koraa
3aKpbIBAETCS OKHO OTnaguvka.

Onuuun

MeHio “Onuun” cogepXuT onumu Ans ynpaeneHus nHgpopmaumen, BbIBOOUMON B
OKHe oTnag4vka:

lMapamempbi ces3u

BpemeHHble napameTpbl CBS3U MOryT perynmpoBaThbCsl KorAa OTnadyvk akTUBEH.
30ecb MOXeT ObITb YCTAHOBNEH TOMbKO TaWMayT CBsA3W. [pyrne napameTpbl CBS3n
(ckopocTb nepegayu, naputeT ...) [OOSKHblI ObiTb YCTaHOBMEHbI U3 MEHI0
“OTnagka” okHa YnpaeneHus [porpamm.

“TanmayT cBSI3W” - 3TO BpeMsl, OCTaBlIeHHOE Afs LEeneBol cucTembl Ans Havana
oTBeTa no 3anpocy workbench. “Bpemsi o6HoOBReHUs” - 370 Nepuos BpeMEHMU,
TpebyeMbIi Ana 3anpoca Ha YTeHue, KOTopbI ByaeT nocbinaTbes OTNagyMkoM Ans
0BHOBNEHUSA JaHHbIX B OTKPLITOM OKHE.

Bce BpemeHHble 3HaueHWs OToGpaxkalTcsl M BBOOSTCA Kak Lenble 4ucna B
MUnnucekyHaax. BpemeHHble napameTpbl CBS3W He MOryT ObiTb YCTaHOBIIEHbI,
KOra oTnagyuuK UCNoSb3yeTCst B PeXMME CUMYNALMK.

Onuyuu 3kpaHa

Onums “lMokasaTb BpeMeHHOW LMKN” MNO3BONSET MONb30BaTeN CKPbiTb MK
rokasatb 3HauyeHWsi BpeMeHHoro uukna. Ecnv aTa onuusi ycTaHoBneHa, TO
0oTOOpaXalTCA U 0GHOBNATCA BCE KOMMNOHEHTHI BPEMEHHOTo LMKna (paspeLleHo,
TEKYLUMIA, MaKCUMyM, MNeperosiHeHusl). 3anpelleHne 3ToW Onuuu  Ccokpaliaet
3aTpaTbl Ha CBSA3b OTnagyvka.

Korga ycrtaHoBneHa onuusa “lMokasatb owwubku ”, oGHapyxeHHble OLNGKM
BbINOMHEHUS1 NEPEUNCTIAIOTCA B HUXKHEN YacTu OkHa oTnaguvka. Ecnu aTto onums
3anpeLleHa, To CNMUCOK OLWNGOK 3aKpbIT. YaaneHue aTow onuum cokpallaeT 3aTparbl
oTnaguyuka Ha oTobpaxeHue u cBA3b. KomaHga “Onumm / O4nctutb OWMGKKM”
OuMLLAET CMUCOK OWMGOK BbINOMHEHUS, B AAHHBIA MOMEHT OTOGPaXKeHHbIX B OKHe
oTnagyumka.

KomaHga “Onuum |/ MuHMMM3MpOBaTb OKHO” yMeHblLUaeT pa3mep OKHa
oTnagymka, Tak YTo OHO OoToDOpaxaeTcs Kak MarneHbkasi, Bceraa CBepXy, NaHesb,
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A15.4

copepxallas TONMbKO COCTOSIHME TNPUIOXKEHUS W rpacouyecknue KHOMKM  Anst
Hambornee obLUMX NCNONb3yEMbIX KOMaHA.

KomaHpbl 3anucu

CumBonbHbIn oTrnaguuk ISaGRAF npegnaraeT MHOro komaHz nnsi M3MeHeHus
3HaAYEHNUS WUMU COCTOSIHUA KOMMOHEHT MNPUNoXeHus. BblIGOp KOMMOHEHTHI Ans
N3MEHEHWSI NPOU3BOAMUTCS [ABOWMHBLIM LLEMYKOM MBILKON Ha €e MMEHW, Unn Ha ee
pUCYyHKe B OKHE pefaKTUpOBaHUs, KOrga OTKPbITO OKHO OTnaaymka.

lNepemeHHbIe

CocTosiHMe NepeMeHHON N3MEHSIeTCH ABOWMHBLIM LLENYKOM MBbILLKOW MO ee UMEHWN B
OfHOM W3 CINEeAYHLLMNX OKOH:

e CnoBapb

o CrMCKM NEPEeMEHHbIX U BPEMEHHbIE AnarpaMmbl

e LD vnu FBD lMporpammbl

o CoeguHeHust B/B

Cnepyowime KoMaHAabl NpeanaraoTcs B OKHe Avanora oTnagku:

e 3anucb NepemeHHoOI B HOBOE 3HaveHne

o briokMpoBaHVe nepemMeHHoW (TOMNbKO Ans nepeMeHHbIx B/B)

e Pa3bnokvpoBaHve nepemMeHHoW (TONbKo Ans 3abrnoKMPOBaHHBIX MEPEMEHHbIX
B/B)

e 3anyck WM  OCTaHOBKA MEepPeMeHHOM Tammepa (YCTaHOBUTb  PEXUM
aBTOMaTn4Yeckoro obHoBNEHNs)

CVMBOSbHbIE 3HAYEHUS UCTIONb3yeMble Ans NPEACTaBNEHUS NOTMYECKUX 3HAYEHUI
TRUE n FALSE - 370 CcTpoku, onpefeneHHble ons aTux cneunanbHbIX JTOrM4eckmx
nepeMeHHbiX B crioBape. AHanoroBoe 3HayeHve, onpeferneHHoe ANsi KoMaHAabl
“TNMucatb”, gomkHO ObITb BBEOEHO B LEMOM WM BeLlecTBEHHOM dopmate, B
COOTBETCTBUM C ONpefenieHnem nepeMeHHbix B crioape. CTpoka, onpeaeneHHas
ansa koMangbel “Mucatb” onsa coobuieHus, He MoXeT ObiTb Gonblue, YeM pasmep
coobLLeHNs, NOAKIIOYEHHOTO K 3TOW OnpeaeneHHoN NepeMeHHoN, B CrioBape.

O6bexkmbl SFC

[ns npocmoTpa onepauuu ynpaeneHus B nporpamme SFC BO Bpems oTnagku

NPUNOXEHNS, WCMOMb3YIOTCA KOMaHAbl MeHo “d®ann” B OkHe YnpaBreHus

Mporpamm. [MMporpamma SFC pormkHa ObiTb BbiOpaHa M3 chiucka nporpamm.

HocTynHbl cnegyroLmne KomaHabl:

CraptoBaTb nporpammy SFC: Pa3spewaetr  BbiOpaHHyl0  mporpamMmy  nyTem
nometleHus SFC mapkepa B KaXAbli ee HavanbHbIl Lwar.

Y6uTtb nporpammy SFC: Y6uBaeT BbiIOpaHHyt0 nporpammy nyTeM yaaneHus BcexX
€€ CyLLEeCTBYHOLLMX MapKepOoB.

3amopo3unTtb nporpammy SFC: YpanseT Bce CyllecTBylOWME MapKepbl
BblIBpaHHON NporpamMmmbl 1 COXPaHSET UX PACMONOXEHNE.

Mepe3anyctutb nporpammy SFC: MepesanyckaeT 3aMOPOXEHHYI0
(“3amopoxkeHHasn”) nporpammy nyTeM BOCCTaHOBMEHMUS
MapKepoB,  KoTopble  ObiMM  yAaneHsl  KOMaHZomn
“3amopo3snTb”.
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[na pgoyepHux nporpamm 3TU KOMaHAbl COOTBETCTBYHOT dyHkumaMm “GSTART,
“GKILL", “GFREEZE” n “GRST” Ha s13blke NporpaMmMnpoBaHusi.

Onepauusa ynpaBneHuss MOXeT ObiTb yBuaeHa B ware SFC, korga oTnaxusaeTcs
npunoXxeHne, mnyTeM [ABOMHOIO LeNYyka MbIWKOW Ha ee rpaduyeckoM
npeacTaBneHnn B okHe pedaktupoBaHua SFC. Cneayowme koMmaHabl 4OCTYMHbI B
OKHe auanora oTnagku:

e YcTaHOBKa TOYKM OCTaHOBA B LUare akTuBU3aLum

e YcTaHOBKa TOYKM OCTaHOBA B LUare AeakTuBM3aumumn

e YpaneHue TOYKM OCTaHOBa foOaBneHHON B Lwiar

3ameyaHue: AKTUBM3ALMS M [eaKTMBU3aLUMA TOYEeK OCTaHOBa He MOXeT ObiTb AobaBneHa B

A.15.5

TOT Xe CaMblVi Lar.

Onepauus ynpaBneHnss MoxeT ObiTb yBuaeHa B nepexoge SFC, «korga
OTnaxvBaeTcs NpUNoxeHve, nyTem ABONHOrO Lenyka MbILLKON Ha ee rpadnyeckom
npeacTaBneHnn B okHe pepaktuposaHua SFC. Cnegyowume KOMaHab!l AOCTYMNHbI B
OKHe Auarnora oTnagku:

¢ [lo6aBuUTbL TOUKY OCTaHOBa B MecTe nepexoaa

e Y[parneHue TOUk/ ocTaHoBa 406GaBNeHHOM k nepexoay

e PyuyHas ouncTka nepexofa (nepeasuHyTb unu 4obaButb Mapkep)

YcnoBHOe ypaneHue: Mapkep CO3[aeTcs Ha Liare criedylowyM 3a nepexoaom.
Mapkepbl, cyllecTBylowme B npedblaylimx warax yaanswoTtcs. BesycnoBHoe
yAaneHue: mMapKkep co3fdaeTcsl Ha liare crnefylowmm 3a nepexodom. Mapkepbl,
CyLLeCTBYIOLLME B NPeAblAyLLUMX LWarax He yaanatoTcs.

0T06pa)K6HVIe COCTOAHUA GHOKMPOBKM U 3Ha4YeHus yCTpOﬁCTBa

Korma ByJsieBel u aHaJIOTOBEE KaHajiel BBOJA/BHBOIA OJIOKUPYIOTCH,
VHCTPYMEHTAJIbHEIE CpeICTBa UYUTalT MX COCTOAHMEe "OJOKMPOBKHU" U

bakTHueckoe 3Ha4eHue YCTPOMCTBa . dakTHUEeCKUE 3Ha4YeHusa
yCTpoMCcTBa BKJIOYAT NPUHYONTEJIbHEE 3HA4YEeHUA. CocrosaHue
"BIIOKMPOBKM" BBOIOB/BHBOIOB oTobpaxaeTcs B cIle Oy X
permakTopax:

- penaxkTop FBD;

- penmakTop LD (Quick LD) ;

- CJIOBaphb;

- CHMCOK MepeMeHHHX (CHOMCOK WIMOHA).
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B penmakrope FBD m LD, korma KaHaj BBOZA/BHBOIA OJIOKMPYETCH,
ero umMa OTMedaeTcd cuMBOJIOM ~ "E', Crnenymoumnyt npumep LD
rnokasLBaeT KaHaJ BBoma/Bmeoma MainPW, OTMEUEHHE CYMBOJIOM
OJIOKMPOBKM:

(*Control light command according to both left and right switches *)

[1] a b i n P Swrlett SwRight CmLight
I 1 | 11 |
Swrl_etft SwRight
1 | 1 |

MainPW is locked

Crnenywoumizi FBD npuMep [OKas3eBaeT KaHaj BBona/BeiBOZa counter,
OTMEUYEHHE CMMBOJIOM OJIOKMPOBKIM!
counter is locked

I kalink
1 RUN

[ I ovocie o<, RETURM

[ #courter=3

}__
[ 1 — -G Output

B cJjioBape ¥ CHOMCKE IEepEeMeHHBEX (CIMCOK WNMOHa) B INOIOJHEHME K
NPenCTaBJIEHMIO COCTOAHMA "OJOKMPOBKM" M MNPMKIAOHOTO 3HAYEHUA
o4 KaHajla BBOJA/BHBOIA, Takxe oToOpaxaeTcsa OdakTHueckoe
3HAUeHMe ycTpoyucTBa. JTa wuHbOopmMaumsa oTodOpaxaeTcs, MCIOJNb3ys
crenymoumi CUHTAaKCUC

AppValue (= Device value).

Crepmyioumyi IpuMeEp B CJIOBape I[NOKa3HBaeT OJIOKMPOBAHHYI [I€PEMEHHYIO
counter, uMenmyo 3HAYEHME NPWUIIOKEHNWS 3 M NPUHYAUTENLHOE S3HaueHMe
ycTpoycrea 127:
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I =] E3

FALSE  first FED variable
counter (ProgFED) 35127
FEDS =

counter is locked and forced to 127

A.15.6 M3meHeHue no xony paboTbl

CgolictBo “U3mMeHeHne no xopy pabotbl” (“On line modification”) nossonsiet
nosib30BaTentio U3MEeHsiTb NPUIoXeHne BO BpeMsi paboTbl npouecca. ATo MHorga
HeobxoaOMMO [ANsi XUMUYECKMX MpoLEeccoB, raoe nwboe npepbiBaHWEe MOXET
NOABEPrHyTb ONacHOCTU MpOoAyKUMio unn 6e3onacHocTb. JTon dyHKUMEN cneayeT
nonb3oBaTbCsl OYeHb OCTOPOXHO. |ISaGRAF  MoxeT ObiTb He B COCTOSIHUU
pacno3HaTb  BCe  BO3MOXHble  KOHIMKTbI,  CO3[AaHHble  onepauusiMu,
onpeaeneHHbIMY Nosb3oBaTeNeM, Npu 3TMX U3MEHEHUSAX MO X0y paboThbl.

= lMocnedoeamenbHocmu KoGoe

Tak kak ISaGRAF npegocTtaBnseT MHOro BO3MOXHOCTEW Ans Aoctyna K
nepeMeHHbIM, nporpammamM unu nnatam B/B 13 otnagyuka, dyHkumus “VismeHeHune
no xody paboTbl’, onucaHHasi 34eCb, MNPUMEHSIETCS TONbKO ANsl U3MEHEHUs
nocregoBaTenbHOCTU kodoB. [ocnenoBaTenbHOCTb KOAOB - 3TO MOMHbIN Habop ST,
IL, LD wnn FBD WHCTPYKUMI, BbLINOSIHEHHbIX B CTpoke. B nporpamme “Havano
umkna”  (“beginning of cycle”) wnn  “koHey umkna” (‘end of cycle”),
nocrnefoBaTenbHOCTb KOAOB - 3TO MOMHBLIA CUCOK WMHCTPYKUWUA, HamnvMcaHHbIX B
nporpamme. B SFC nporpamme nocrnegoBaTenbHOCTb KOAOB - 3TO YPOBEHb 2
nporpaMMMpoOBaHUsi OOHOrO Liara unu nepexopa. “UameHeHne no xogy pabotsl”
COCTOMWT U3 3aMeHbl 0AHOW unu bonee nocnefoBaTenbHOCTH KOAOB, 6€3 OCTaHOBKM
uukna sbinonHeHus PLC. Tak kak ynpaBneHue mapkepamm SFC o4eHb KpUTUYHO, TO
HEBO3MOXHO M3MeHeHue cTpykTypbl SFC, nob6aBneHue, nepeHymepauusi unu
yaaneHue wara, nepexona unu SFC nporpammbl.

= lNepemeHHbIe

Tak kak 6a3a AaHHbIX NEPEMEHHbIX - 3TO O4eHb KpUTUYECKasl YacTb MPUNOXEHUS,
OHa MoxeT ObITb focTynHa B nwboe BpemMsA ApyrumMyn npoueccamy (Ha
MHorodagayHon PLC). Takke BO3MOXHO W3MEHEHME 3HaYeHWsi NepemMeHHbIX U3
otnaguuka. CrneposatenbHo, ISaGRAF He nosBonsieT nonb3oBaTenko
pob6aBnATb, nepeMmeHoBaTb WM yAansiTb MNepeMeHHble Mo xoay paboTbl
npunoxexns. B nobom cnyyae BO3MOXHO M3MEHATb Cnocob ucnonb3oBaHUS
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nepeMeHHon B NpunoxeHunn. Takke BO3MOXHO pe3epBUpoOBaTh “Hencronb3yemMble”
BHYTpeHHue unu B/B nepemeHHble B MNEpBON BEPCUMU MPUMIOXKEHWS, TaK 4TO
OyayLume NsMeHeHNst MoryT UCMOofb30BaThb WX.

B 6a3e paHHbix ISaGRAF cyllecTByOT pasnuyHbie CTUNW  MNEPEMEHHbIX.
OrpaHnyeHns pacnpoCcTpaHATCA Ha BCeX:

- ObBbs81IeHHbIE NEPEMEHHbIEe

MepemeHHble opHaxabl 0O6bsiBNeHHble B crioBape ISaGRAF. OHu He MoryT GbiTb
M3MEHeHbl Ny nepeMmeHoBaHbl Mo xoay paboTbl. Pekomenayetcs o6baBnsaTb u
MHALMANM3MpoBaTb B MPUMOXEHUN HEKOTOpble AOMOMHUTENbHbIE NepeMeHHbIe
Aaxe ecnn OHU He MCMoMnb3ylTCA cenyac. Taknme [ONONHUTENbHbIE NepeMeHHbIe
no3BonsiT B AanbHelweMm MoauduuupoBaTb NpunoxeHuss 6e3  n3MeHeHust
KOHTPOSbHON CyMMBI.

- OKk3emnnsApbl hyHKUUOHaNbHbIX 6510K08

Kaxagbil ak3eMnnsp gyHkUMoHanbHoro 6rnoka Ha "C" wnu IEC cooTtBeTcTBYeT
[aHHbIM CcOoXpaHeHHbIM B 6ase [aHHbiX peanbHoro BpemeHu |ISaGRAF. Korga
3k3eMnnap yHKUMOHanbHoro 6noka gobaensercs unu yaansetcsi, Mogndgukaums
no Xogy PaboTbl cTaHOBUTCS HEBO3MOXHOW. Tak, yTo mnydwe pabortatb B ST c
ak3emnnspamu FB obGbsBneHHbIMKM B crioBape, YeM [06aBnaTb 6rnoku (KoTopble
OyAyT COOTBETCTBOBATb HOBbIM aBTOMATUYECKM OOBSBMEHHBIM 3JK3EMMNNsipam) B
Quick LD wnnu FBD guarpammax. Takke, nobas mogudukauusi B onpeaeneHun
dyHKUMOHanbHoro 6rnoka B 6ubnuoteke ISaGRAF npuBedeT K HEBO3MOXHOCTU
MN3MEHeHMUI Nno xoay paboThbl.

- Ulaeu

Kaxpgpim war SFC cooTBeTCTBYeT KyCKy AaHHbIX, FAE XpaHATCA AMHamuyeckue
aTpubyThbl Wwara SFC (ero BpeMsi akTUBHOCTM U ¢onar). JobaBneHue nnu yaanexHve
waroB SFC n3meHsieT 6a3y AaHHbIX U 3anpeLuaeT USMeHeHne no xoay paboTol.

- CKprTbIe nepemMeHHble pa3MelleHHble KOMNUAToOpom

Komnunsatop 1ISaGRAF reHepupyeT “ckpbiTble", BpeMEHHbIE MepeMeHHble YTOObI
paspeLUnTb CrOXHbIE BblpaXeHus. B HEKOTOpbIX cryyasix, UISMEHEHUE MPUIOXEHUS
MOXeT MpPUBECTU K OTNINYHOMY Habopy HEBUOWMbIX BPEMEHHBIX MEPEMEHHbIX, N 3TO
BeAeT K HEBO3MOXHOCTU W3MEHEHUs no xody paboTbl. YTobbl usbexaTb 3ToOM
cuUTyauuu, Bbl MOXeTe Jo6aBuTb cnepytowme BxoxaeHus B cpavin ISA.INI, ans Toro
4YTOOLI 3acTaBUTb pasMeLlaTb MUHUMAaNbHOE KONUYECTBO BPEMEHHBIX NePEMEHHBLIX
ONs KaXOou NporpaMMbl, AaXe €CrU OHU He MCMOoNb3ylTCcA ANns KOMAUNSuun
nepBoOi BEPCUMN MPUINOXEHUS. 3HaUYEHUs AaHbl ANs NpuMepa:

[DEBUG]

MNTVboo=8 ; OJia OyJIeBCKUX
MNTVana=4 ; nns integer um real
MNTVtmr=4 ; g timer
MNTVmsg=2 ; IOJa message
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Korpa Takve yctaHoBkM HammcaHbl B ISA.INI, komnunstop  BbIBOOWUT
npedyrnpexaeHue ecnv HoBasi KOMMUMSIUMS MPUIIOKEHWUS BedeT K K Gonbluemy
KONMMYecTBY pa3MeLLieHHbIX BPEMEHHbIX NepPeMEHHbIX.

= Bx00bI u 8bIX00bI

Tak kak ISaGRAF cuctema oyeHb oTKpbITasi, Tpebyemble N3MeHeHUst [OMKHbI ObITb
BonnouweHsl OEM, wucnonb3ysi onpedeneHHble CBOWCTBA COOTBETCTBYIOLLErO
obopynoBaHusa. Cuctema ISaGRAF He no3sonsieT nonb3oBaTento [ob6aBnAThb,
NOACOEAUHATL WNU yAanATb nepemeHHble B/B, wnu nM3meHsATb onucaHue
nnatbl B/B no xogy pabotbl. Takve onepauuu, Kak usMeHeHne napameTpoB nnatbl
1 3anupaHve kaHanos B/B, BO3MOXHbI MCNonb3ys cTaHAapTHele ceovictea OEM un
dyHkumio “OPERATE”.

= Onepayuu eo sepemsi pabomni

M3meHeHue 3anyLLeHHOro NPUMoXeHUs COCTOMT M3 CredytoLLMX onepauui:

® N3MEHEeHWe NCXOAHOro Koaa npunoxeHus Ha workbench

® reHepauusi HOBOTO Kofa NpUNoXeHns

e 3arpyska HOBOrO Kofa MPWUMOXEHWs, UCMONb3yst KOMaHdy ‘U3MeHuTb” BMecTO
“3arpysutb”’

® MEpPEeKMYEHNE CO CTApOro MPUMOXKEHMSI HA HOBOE MeXay LMKIaMU BbINOSHEHUS!
PLC, ucnonbayto komaHay “BbInonHUTbL usmeHeHue”.

OTa npouepaypa rapaHTupyeTt, 4To Leneson PLC Bcerga nmeeT nonHoe n HagexHo
paboTatollee  MpUnoXeHwe, U MO3BOMSIET  MNOMb3oBaTento  yNpaBnsiTh
CUHXPOHU3aLMEN 3TamnoHHbIX onepauui o4veHb Oe3onacHbiM U 3hEKTUBHBIM
nytem. OTO Takke MO3BOMsIET MOMb30BaTEN0 U3MEHSTb MPOEKT npu nobon
BO3MOXHOCTW. HecMoTps Ha cam npouecc, “m3aMeHeHve Mo xody paboTtbl”, B
OCHOBHOM, TO € CaMoe, 4YTO M HopMarsbHbIi Habop KoMmaH “OCTaHOBUTb,
3anycTuTb 1 3arpy3nTtb”’. OTNNYMNA COCTOSIT B TOM, YTO COCTOSIHUSI MEPEMEHHbIX HE
TEPSITCH U Bpemsi MEPEKNodeHnst odeHb Mano (o6blMHO B TeyeHuu 1 wnm 2
uuknoB). Bo Bpemsi nepeknioyeHWs MNepeMeHHble He W3MEHSsIIoTCA, U Bce
BHYTPEHHMe, BXOAHbIe M BbIXOAHblE NMepeMeHHble COXPaHSIT TO e caMmoe
3HayeHue, U [0, M MNocre M3MeHeHus npunoxeHuns. Bo Bpems nepeknioyeHns
HVKaKkve AeicTBMSA He BbinonHsaTca 1 SFC mapkepbl He NepeaBUratoTCA.

= TpebosaHusi no namssmu

[Ina nogaepxku cnocobHoCTM “n3aMeHeHns no xogdy pabotel”, uenesoe PLC gomkHO
MMeTb CBOGOAHOE MECTO B NMaMsATU ANt BO3MOXHOCTU COXPAHEHUS U3MEHEHHOM
Bepcuu koga npunoxerusi. O6e Bepcun koda NPUNOXEHUS JOSMKHbI XPaHUTLCS BO
BpeMSs onepaumn nepeksoveHns.

= OepaHu4eHusi

Kak 6bino onucaHo paHee, paspelleHbl TONbKO U3MEHEHWsI MocnefoBaTenbHOCTM
kopoB. OnpegeneHne nepemeHHbIX, NapaMeTpoB NPUIOXKEHUss n coeamHeHun B/B
He MoXeT bbiTb n3MeHeHo. Korga sarpyxaeTcs M3MeHeHHas Bepcusi MPUNoXeHWs,
ISaGRAF pgenaet cpaBHeHVEe Mexay M3MEHEHHbIM NMPUAOXKEHWEM W 3anyLLEeHHbIM
ana  onpepeneHvs nobbix HebesonacHblX W3MeHeHun. Ecnu  nepekntoveHve
KakeTcs onacHbIM UM HEBO3MOXHbBIM, TO reHepupyeTcsi olumnbka 3arpy3ku. OgHa ns
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AA15.7

3aWwmT  BbinonHsiemblx ISaGRAF - 38To cpaBHeHWe CUMBOSbHOW Tabnuubl
KOHTPOMbHOW CyMMbl, Tak 4TO onpegensieTcs nwboe W3MEHEHUE UMEH
nepemMeHHblx, nporpamm unu anemeHtoB SFC. Ecnu war aktuBeH, korga
COBepLUaeTCsi NepPEeKnioYeHne, To He coxpaHeHHble aencTBusi (N) ByayT noTepsiHbl.
[lencTBMNA aKTMBM3aUMKM HOBOTO Luara He BbINOMHseTcs. [eicTBUs, BbINONHEHHbIE
npu pgeakTuBM3auuMu Liara, - 9TO [AEWCTBUS, MNepexofsiime B Kog HOBOrO
npunoxenunsi. Ecnn nepexop AOCTOBEpPeH, KOrAa MPOUCXOAMUT MepeknioyeHne, To
ero npuvemHasi 4YacTb 06HOBMsieTcs. HOBbI 3arpyXeHHbIA KOA4 MPUIOXEHUS] He
nybrnmpyetcs Ha PLC. [Oybnb - 3to Bepcusi, kotopas Obina npeaBaputensHO
3arpykeHa cTaHO4apTHLIMU KOMaHAaMu 3arpy3ku.

Onepayuu

[na obHOBNEHUs kofa 3anyLEeHHOro NPUMOXEHWs!, creayoLmne onepaumum OOMKHbI
ObITb BbINOMHEHDI:

e [lepen Tem, kak cpenaTb nbOe W3MEHEHWE 3anyLiEeHHOro MPUIOXEHUS,
HaCTOSITENbHO PEeKOMEHAYeTCs caenaTb KOMWI0 TEKyLLero npoekta noa Apyrum
nmeHeM. MiameHeHns MoryT 6biTe Npon3BeaeHbl Ha Konuu.

e [lepen pepakTupoBaHueM  fOOOW  MporpamMmbl,  MOMb3oBaTeNlb  OOSHKEH
npoBepuTb, 4YTO ONUMSA CPeacTB pedakTMpoBaHUA  “U3MEHUTb  AHEBHUK”
yCTaHOBMEHa ANs ynpoLLeHust GyayLero ConpoBOXAEHUS NPorpaMmbl.

e Korga ogHa unu 6onee nocnenoBatenbHOCTEN Obinn M3MeHeHb! (6e3 n3MeHeHus
ctpyktyp SFC 1 uepapxvm nporpaMmbl), Kodbl HOBOFO MPUIOXEHUS [OOIMKHbI
reHeputbcs Ha workbench nepeg 3arpyskon.

e Vicnonb3ysi OTnNagYMK BHYTPWM CTaporo MpoekTa, Monb3oBaTeflb  OOMMKeH
coeavHnTbCa ¢ uUeneBbiM PLC v BbINonHWTb Nobylo onepauumio, kotopas MOXeT
caenatb 0bHOBMNEHNE NpunoxeHus GuicTpee nnu 6onee 6ezonacHo.

e /icnonb3ysi OTNag4uk BHYTPU HOBOrO NPOEKTa, MOMb30BaTeNb  OOMMKEH
coeguHnTbes ¢ uenesbim PLC. Ecnn nms npunoxeHnst uUaMeHeHo, To Lenesas 6asa
OaHHbIX He ByaeT goctynHa. MNonb3oBaTenb OOMKEH 3anycTuTb komanay “d®ain /
UA3MeHNUTb npunoxeHune”.

¢ /I3meHeHHOe npunoxeHue 3arpyxaeTcs BbIOOpom onuuv “o6HOBUTH NMOTOM
370 MOXET HeMHoro 3ameanuTb PLC BO BpeMsi NepechbIsnku.

o Korga 3arpyska 3aBeplueHa nomnb3oBaTteflb MOXeT 3anycTtuTb kKomaHay “d®awnn /
BbINONMHUTL U3MeHeHMe” [N paspelleHuss nepeknoyeHus B Haubonee
NOAXOAALWMIA MOMEHT. lMNepeknioyeHre OyaeT B TedeHnn 1 unu 2 Luknos.

e Korga nepeknioyeHne OyaeT KOPPEKTHO BbIMOMHEHO, TO OyayT nokasaHbl
nporpaMMbl  3anyLEeHHOTO W3MEHEHHOTO npunoxeHusi. Ecnv HeT, TOo 3Hauut
cyllecTByoLLee 3anyLeHHOoe NPUIoXXeHWe 0CTanochk Kak bbino.

O6meHblI DDE

Otnapuuk 1ISaGRAF copepxut DDE (OuHamundeckut O6meH [daHHbiMU) cepBep.
Metna yBepomnenus (“an advise loop”) MoXeT ObITb YCTaHOBMEHa MexXay
oTnagyukom 1ISaGRAF 1 gpyrumy npunoxeHusiMu, Anst Toro 4Ytobbl AMHaAMUYECKU
oTobpaxaTb TekyLlee 3HaYeHne nepemeHHbIX B He ISaGRAF npunoxeHusix.

Tonbko TpaH3akumm “advise” wnu “poke” nogpepxwuBatotcs DDE cepsepom
otnaguuka ISaGRAF. Bbl MoxeTe ncnonb3oBaTb TpaH3akumio “request” Tonbko ansi
nepemMeHHbIX, yXKe npocmaTpuBaembix B netrne ysegomnexus. Opyron DDE cepsuc,
Takon Kak “‘execute” HepocTyneH. Korga netns yBegoMmneHus yctaHoBneHa Ans
NnepeMeHHoN, 3HayeHne 3TON MEepPeMEHHON OGHOBMSIETCS B NMPUINOXEHUU KIMEHTa
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Kaxabli pa3, Koraa OHO wu3meHsieTcs. [pocmatpuBaTbCs MOryT MepemMeHHble
noboro TuMna. WMpaeHTudpukaums OvHaAMUYECKOW CBSI3M  BKIOYMAaEeT crepyowme

MMeHa:

Service name:...... "ISaGRAF”

Topic name.:........ Mwms 1ISaGRAF npoekra
ltem name.......... Mmsa nepemeHHon

Ecrn nepemMeHHasa ABNAeTCA nokanbHou Ans nporpamMmmbl, TO 3a €e UMEeHeM
OOJMKHO crnefoBathb MMA ee pO,EI,VITeJ'IbCKOVI nporpamMmmbl, HanMCaHHoOE B ckobkax, co
cneayrowmmMm CUHTakCUCOM:

variable_name(program_name)

DDE cepBep otnaguvka ISaGRAF npegHasHaveH anst npunoxenui 1ISaGRAF, B
TeKyLWUiA MOMEHT MpocmaTpuBaembix oTnagyukoM. [o 256 nepemeHHbIX MoryT
6bITb NpocMoTpeHbl cepBepoM ISaGRAF. DDE cepBep MOXeT ObiTb MCNOMb30BaH,
koraa otnaguuk 1ISaGRAF 3anylueH nubo noaknioYeHHOM pexume, Nnbo B pexume
cumynsauum. MNMepron 06HOBNEHWS - 3TO Nepuos, YCTaHOBIEHHbIN ANsi CBA3N MexXay
oTnag4yukom u ueneson cuctemon ISaGRAF nnm cumynsatopom.
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A.16 Cnucku nepeMeHHbIX

KomaHga “Cnucku nepemeHHbIX” B MeHo “Cnucku wnuoHa” okHa OTnagyunka
No3BONSIET MNOMb30BATENO CTPOUTb pasferibHble CMUCKU NEPEMEHHbIX, KOTOpble
OBHOBMATCA UX TEKyWMMU 3HayveHnsmu. Cnuckn CTPOSITCA BO BpPeMs OTragku
npunoxexusi. Crnmckm MoryT GbITb COXpaHeHbl Ha AUCKE U OTKPbITbI CHOBA BO Bpemsi
apyron ceccun otnagkM. Cnncok MoxeT cofepxaTtb [0 32 nepeMeHHbIX.
MepemeHHble pasHoro Tuna MoryT OblTb CMellaHbl B OAHOM U TOM XK€ CrMCKe.
"mobanbHble 1 NnokanbHble NepeMeHHble MOryT ObiTb BCTaBreHbl B cnncok. Cnmcok
nepeMeHHbIX npefHasHayeH Ansi ogHoro npoekta. CnMCKM MepeMEHHbIX OYeHb
nornesHel ANns YHKUMOHANbHOrO TEeCTMPOBaHWS MpuroxeHus. OHWM No3BONsioT
nonb3oBaTento Habnwoaatb M3MEHEHWUS] OrPaHWYEHHOW YacTy KOHTPONMPYEMOro
npowecca, He3aBWCMMOro OT COOTBETCTBYHLLMX UCXOAHBIX KOOOB B Mporpammax
npunoxeHusi. CNuckn NepemMeHHbIX Takke Nosie3Hbl BO BPEMS OTNafKM TEKCTOBbIX
ST u IL nporpamm. lMonb3oBaTenb MOXET NErko CrpynnupoBaTtb B CMMCOK Habop
nepeMeHHbIX, UCNOoMb3yeMbIX B nporpaMmme, Afs TOro Y4Tobbl KOHTPONMPOBaTL MK
oTOBpaxaTh BbIMONHEHME 3aNPOrpPaMMMPOBaHHbBIX UHCTPYKLIMIA.

Onsa kaxgon nepemeHHon cnucka ISaGRAF nokasbiBaeT ee wums, Tekyllee
3HayeHVe N TEeKCT KOMMeHTapus. PasMep KOMOHOK MOXeT ObiTb M3MEHeH nyTem
nepeTackuBaHusi pa3aenuTenbHOM NMUHUK B NAHENMW 3arofioBKa crnucka.

CoxpaHeHue cnucKoe Ha xxecmkuti OuUckK

KomaHabl mMeHio “@ann” Mcnonb3ylTca AN CO3[4aHWs, OTKPbITUS U COXpaHeHus
cnuckoB nepemeHHbix. ISaGRAF He orpaHuWuvMBaeT 4YMCRO CNMCKOB AfS OAHOro
npoekta. lNMpaBuna, nokasaHHble HWXKE, LOJPKHbLI BbINOMHATLCA NPY HAaVMMEHOBaHWUM
CMUCKOB NEepPEeMEHHbIX, KOTopble ByayT COXPaHATLCS Ha ONCK:

® UMs He OIMKHO MpeBbILLaTh 8 CUMBOMOB

e MepBbI CUMBON AOMKEH BbITb GyKBOM

e criefylolme cuMBOMnbl  MOryT OblTb  OykBamu, uucdpamMmum unM  CUMBOSIOM
noayepknBaHus

o BepxHUI 1 HWKHUI PerncTpbl B HAUMEHOBaHUM CMIUCKOB He pasnuyatoTcst
PepakTtop cnucka He MoxeT 0ToOpa3uTb Gorblue, YeM OAMH CMUCOK NEpPEMEHHbIX
3a pa3 B OOHOM M TOM Xe okHe. OfHako, pefakTop crnucka MoXeT ObiTb 3anyLueH
6onee, YeM OAMH pas, Ans IPOCMOTPa PasnUYHbIX CMIUCKOB OOHOBPEMEHHO.

Bcmaeka nepeMeHHbIX 8 CITUCOK

KomaHga “PepakTop/ BectaBuTh” BCTaBnsieT Apyrylo nepemMeHHyto B cnucok. Nms
nepemMeHHon BbIGNpaeTcs B cnvcke 0O6BbEKTOB, OnpeerieHHbIX B crnoBape npoekTa.
B aTtom cnyyae nonb3oBaTtenb He AOMKEH BBOAUTb BPYYHYI WAEHTUUKaTOP.
MepemeHHas BCcTaBnsieTcsl nepes NepeMeHHoM, BbIOpaHHOW B [aHHbIA MOMEHT B
crnucke. Cnncok He MoxeT copepxaTtb G6onee 32 nepemeHHbix. OgHa u Ta xe
repemMeHHas He MOXeT NosiBNATLCA Gonee 04HOro pasa B TOM e CAMOM CrUCKE.

U3meHeHue eblbpaHHOU nepeMeHHOU

KomaHga “Pepaktop/ MoaudmumpoBaTth” 3ameluaeT BbIOpaHHYH MepemMeHHyo
Opyron nepemeHHon. Bbl moxeTe Takke ncnonb3oBaTb komaHay “Bbipesatb” ans
yAaneHus BbibpaHHOW NepeMeHHON U3 crucka.
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Q lNokazamb Qamn

B nioboli MOMEHT Bbl MOXETe WM3MEHUTb PEXUM MpPOCMOTpa MeXZy CMUCKOM W
npocmoTtpom "[amna”. Haxmute kHonky "yBenuyeHve" Ha naHenu MHCTPYMEHTOB
nnun ncnonb3dynte komanady "Onuumn / Oamn" ons nameHeHus pexuma npocmoTpa.

B pexume "Oamn", otobpaxaeTcs Tofnbko oAHa nepemeHHas. Ee 3HaueHue
oTobpaxaeTca B YMCMOBOM/CMMBOMbHOM dopmaTe BBEPXYy OKHa,
nosiBNsieTcs OBOMMHBbIM  Aamn  copmar. ITOT pexum NO3BONSET BaMm
npocmMaTpusaTh LeCTHaaUuaTepnyHble 3Ha4eHns Kaxaoro banTa nepeMeHHON.

n TaKke

¥._1SaGRAF - RFDEMOD:MYLIST - List of variables
File Edit Options Help

4
nocycls 00: 74 68 63 73 20 69 73 20 61 20 74 65 76 74 20 73 this is a text s
10: 74 72 €9 £E 67 tring
randprog LI
ss101gmain) >[5 iz

OkpaH "[Oamn" noneseH Ans NpocMoTpa COoOoBLEeHMIn coaepXalux neyaTHble
CMMBObI.
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A.17 Otnapka nporpamm ST u IL

Bo Bpems cumynaumm unu otnagku nporpamm ST u IL, HUKakme moaudumkaumm He
MOryT ObITb BBEAEHbI B MPOrPamMMHbIi TEKCT.

Ona nporpamm IL, wvHCTpyKumMm cdopmaTtupoBaHbl B BuAe Ccrucka. Tekyliee
3HayeHVe nNepemMeHHON WCMOoNb3YIOLWEeNCcs B WMHCTPYKUMW MNOSIBMSIETCA B TOW Xe
cTpoke. Bbl MoxeTe ABaxabl LWENKHYTb MO MHCTPYKLMK, YTOObI M3MEHWUTb 3Ha4YeHue
nepemMeHHoN.

Onsa nporpamm ST, OkHo Cnucka BCTPOEHO B OKHO pepaktopa. Bbl moxeTte
M3MEHATb pasmep NPOCMOTPOB MepeTacknBas MbILLbIO NIMHWIO pa3geneHns Mexay
HUMW.

Ona  kaxgon nepemeHHon cnucka, ISaGRAF nokasbiBaeT ee umsl, Tekyliee
3HayeHVe N TeKCT KOMMeHTapus. Pa3Mep KOMOHOK MOXeT ObiTb M3MEHeH nyTem
nepeTackuBaHusi pa3aenuTenbHbIX IMHUNA.

CoxpaHeHue cnucKoe Ha xxecmkuti OuUckK

KomaHga "®ann /| CoxpaHUTb CNUCOK" COXPaHSAET CMUCKN NepeMeEHHbIX Ha AUCKe,
nog TemM Xe WMEeHeM 4YTO W pefaKkTupyemasi nporpamma. JTOT cnucok Oyaet
aBTOMaTMYEeCKW TMNOATPYXaTbCA Kaxabli pas, korga nporpamma ST wnm 1L
OTKpbIBAETCSt B pexume oTnagku. TOT CNUCOK MOXET ObiTb CBOGOAHO OTKPbLIT U
MOAUULMPOBaAH C Mcnonb3oBaHmem cpeactB Cnucka 3anyLieHHbIX C MOMOLLbIO
koMaHabl "MHCTpYMeHTbI / CNNCOoK nepeMeHHbIX" OKHa OTNaaKu.

Bcmaeka nepemMeHHbIX 8 CITUCOK

KomaHga “Pepaktop/ BctaBuUTh nepeMeHHy” BCTaBnseT Apyrylo NepeMeHHyo B
cnucok. MmMa nepemeHHoOn BbiOMpaeTcsi B Crnucke OOBLEKTOB, onpefderneHHbIX B
crnoBape npoekta. B aToMm crnyyae nonb3oBaTenb He OOMKEH BBOAWUTbL BPYYHYHO
noeHtTudukaTop. lMNepemeHHas BcTaBnsieTcs nepen nNepemMeHHoW, BbiOpaHHON B
OaHHbIE MOMEHT B cnucke. Cnncok He MOXeT cofepxkaTb 6ornee 32 nepemMeHHbIX.
OpHa 1 Ta xe nepeMeHHasi He MOXET MOosIBNATbLCSI Gornee OAHOro pasa B TOM Xe
CaMoM Crucke.

Ecnu nma nepemeHHon B TekcTe ST BblAeneHO, HaXMUTE 3Ty KHOMKY Ha naHenu
WHCTPYMEHTOB 1nmn 3anyctute komaHay "Pepaktop/ NMoacmorpeTb BbigeneHue ",
4TOOLI HAMPAMYIO NOCNaTb NEPEeMEHHYI0 BO BCTPOEHHbIN CNCOK LUMNUOHA.

U3meHeHue eblbpaHHOU nepeMeHHOoU

KomaHga “Pepaktop/ MW3MeHMTbL nepeMeHHyw” 3amellaeT BblIOpaHHyo
nepeMeHHylo Opyrori nepemeHHol. Bbl MoxeTe Takke MCMoONb3oBaTb KOMaHAy
“Bblpe3aTtb’ Ans yaaneHus BbIGpaHHOM NepeMeHHON 13 cnmcka.
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A.18 lpoxekTop

A.18.1

C nomoubto cpeactea ISaGRAF «npoxekTop» nornb3oBaTesnib MOXET Onpeaenutb
CNnCcKM HabnoaeHns, KoTopble MOryT nokasbiBaTb NMBO rpadmyeckve KapTUHKU
nmbo cnucku Bo Bpemsi oTrnaaku. Mpacduyeckne cumBonbl AOMKHbI ObiTb CBSI3aHbl C
nepemeHHbiMn ISaGRAF. KapTuHku moryT ObiTb onpegeneHbl U aHUMWPOBaHbI BO
npotecce paboThbl.

Ona  ynpaBneHWs  3Ha4YeHMeM  MepeMeHHOM  LWenKHUTe  ABaxAdbl Mo
COOTBETCTBYIOLLEMY rpacdnyeckoMy CMMBOMNY UMW CXeme B crnucke. Minu HaxmuTe
ENTER korga oHa BbibpaHa.

Bbl MoxeTe Tawke 3akpblTb AOKYMEHT (3anpeTutb Moaudukaumio) UCnonb3ys
komaHay ‘®ainn/3akpbiTb». Korga [okymeHT 3akpblT Bbl Bce e MoxeTe
BO31€MCTBOBATb Ha NEPEMEHHYI0 NPW NMOMOLLM ABOMHOTO LLEeNYKa Ha ee CMMBOIe.

MocTpoeHue rpachnyeckon cxembl

Cxema cocTouT 13 (POHOBbIX KapTUHOK (BuTmanoB unu Metadpawnos), 1 Habopa
rpagoMyecknx CUMBOJIOB, KOTOpble ByaAyT aHUMUPOBaHbI BO BPeMsi oTnagku. Ytobbl
BBECTVM CXeMy, Creaylolinme onepauum [OMKHbl OblTb  BLIMOSIHEHbI: BBEAUTE
(POHOBbIE KapPTWUHKW, BBEAUTE rpaduyeckne CUMBOIbI, CBSXKUTE OGBEKTbI W
nepemeHHbIi NpoekTa.

Donosvle KapmuHKuU

®PoHOBble KapTuHKM - 3710 "Outmansel" (.BMP) wnmn «metadavinbi» ((WMF).
KonnmuecTBo KapTMHOK BKMHOYEHHBIX B CXEMY He orpaHudeHo. KapTuHku MOXHO
OBuUraTtb UNW MeHsTb pa3mep B rpacuyeckort cxeme. OHM He NOSABNSIOTCA B CXeMe
cnucka. KapTuHkuM CTposiTCsl C NOMOLLBIO ApYrnx cpeacTB. [poxekTop He BKhoYaeT
cpeacTBa pucoBaHus. Komanga "Onumm / LiBeT doHa" ncnonbsyetca ans Beibopa
LBeTa MyCcToro NpoCcTpaHCTBa B rpadhmyeckon cxeme.

3amevaHue: Butmanel  TpebyoT Gonblloro konuyectBa namsit. HactositenbHo

123

peKoMeHayeTcsl  TWaTenbHO BbIGMpaTb pas3mep KapTWHKM, W OrpaHuMyMBaTth
Heucnonb3yemoe NpocTPaHCTBO.

Tekcm

CuMBON «TEKCT» 3TO TEKCT HanMUCaHHbIA B NPSIMOYronbHuke. B npsiMoyronbHuke
BbIBOAWUTCS 3HAYeHVWEe MPUCOEANHEHHOW nepemMeHHoW. Takum obpas3om, CuUMBOM
MOXeT BbITb CBSI3aH CO CTPOKOW COOBLLEHWSI NEPEMEHHON.

MpAMOYronbHWK, B KOTOPLIN BbIBOAUTCA TEKCT MOXeT ObiTb LBETHbIM Mn
npo3payHbiM. LWpndT cumBona nogctpanBaeTcs Nog pasmep.
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17w

OdHonossipHbIe U 6unonsipHbie KOJIOHKU

KonoHka - 3TO 3aKpalleHHbIi MPSIMOYrofibHUK, KOTopasi MpeacTaBnsieT cobow
YUCMIEHHOe 3HayeHWe C NPUCOeAMHEHHON mnepemMeHHon. KomoHka MoxeT ObiTb
ropu3oHTanbHOM Unu BepTukanoHon. OgHOMNONSPHAsA KONOHKA MOXET pacTu TOMbKO
B OAHOM HanpasneHun. brnonsapHasa konoHka MOXeT pacTu B NOMOXUTESIbHOM Min
B OTpMLIATENIbHOM HanpasneHuu, B 3aBUCUMOCTY OT NPUCOEANHEHHOW NepeMeHHO.

Unipolsr Bipalar ! harizortal
vertical

Kpuesbie

B pokymeHT MOXHO BCTpamBaTb KpvBble. KpuBas nokasblBaeT npeabicTOpUio
nNpUCcoeanHEeHHON nepemMeHHoW. XOTs 3TO He TOYHOe CpeacTBO M3MEpPEeHUsi, OHO
MOXeT AaTb MOSIe3HY0 OTNaA04HYI0 MHAOPMALMIO O CUHXPOHM3ALMW NMEPEMEHHbIX.

KpuBasi 3anomuHaetr 200 nocnegHux 3HayeHun nepemeHHbIX. KonmyectBo
M3MepEeHUIN He MeHsIeTCs, Koa U3MeHseTCs pa3mep rpacnyeckon cxembl

h :

last registered poirt

Byneeckue ukoHku

CumBon «bByneBckas WKOHKa» ucnonb3yeTca Ans oTobpaxeHus OuHapHbIX
coctosHun. OauH cdavn (ICO) onpegensietca ana coctosiHus FALSE wnum 0.
[pyroin - ANA HeHyneBoro cocTosHMA. Tak kak [poXKeKTop He BKMOYaeT pedakTop
MKOHOK, (haisbl AOMKHbI ObITb NOArOTOBMNEH C MOMOLLBIO APYrX CPeaCTB.

M P

FALSE TRUE

Bbumoessie nons

CumBon «6UToBOE Nonex» NpeacTaBnsieTcsi Ha rpadnyeckon NaHenm ¢ NomoLLbo 32
butoBoro uenoro uucrna. MeHee 3Hauumble GUTbI pacrnonaralTcs cnpasa. He
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A.18.2

i I

pekoMeHayeTCcAa Ucnonb3oBaTb 6utoBble nonsa Ans APYrnx TUNOB JaHHbIX TaKNUX KakK
aHanoroBble 3Ha4YeHUs.

\ /

it 31 kit 0

Bbi6upamb, deu2amb UIU MEHsIMb pa3Mep

BbiGop rpadmueckux obbekToB  TpebyeTcsa Ans  GOnbLUMHCTBA  KOMaHA
pepakTupoBaHus. [poxekTop no3BonseT oAWH WM Gonee  CyLLEeCTBYHOLMX
06bekToB Ha cxeme. [nsi Boibopa 06LEKTOB, HYXXHO BbIOpaTh "BbIGOP" (KHOMKa CO
CTpernkon) Ha nonocke cpencTB. Ansa Bbibopa ogHOro obbekTa Hy)KHO MPOCTO
LenkHyTb Nno cumBony. [ns Bbibopa HECKOMbKUX OGBEKTOB NPOTALLUMTE MBbILLKY U
BblbeprTe npsMoyronbHylo obnactb. Bce rpaduueckne o00BeKTbl, KOTOpble
nepecekatTcsi C NPsIMOYronbHOM obnacTeio ByayT nomeyeHbl kak "BblOpaHHbIE".
BbiGpaHHbIN  0OBEKT HapucoBaH C MarneHbKMM YepHbIM KBagpaToM  BOKPYr
rpacdunyeckoro cMMBona.

[Ona Toro, 4ToGbl NMepemMecTUTb OOBEKTbI, UX HYXHO CHayana BblOpaTb. 3atem
TalmTe KX C MOMOLLLIO MbILLKM B APYroe MeCTO.

UTtobbl M3MeHWTb pas3Mep o0ObekTa, €ero HyXHO cHavana BblbpaTb. 3atem
NOMECTUTE CTPENIKY Ha MareHbKU NPSIMOYTroNbHUK Ha rpaHuLe BbiGopa 1 TalmTe
€ro 40 HyXXHOro pa3mMepa.

Fpynnupoeams cumeonsi / pazbueams 2pynnbi

Bbl MoxeTe 0O6beauHSATb CMMBOIMbLI B rpynnbl U pabotaTtb C HUMU Kak C OOHUM
cumBornoM. [nst Toro, 4tobbl co3aaTh rpynny, BelbepuTe CUMBOILI B rpachuyeckon
cxeme v 3anycTtute komaHgy «Pepaktop/ Mpynna». Komanga «Pepaktop/ Pasbutb»
ncnonb3yeTca Ans Toro, YTobbl paccMaTpuBaTbh CUMBOMbI BbIOPaHHOM rpynmnbl Kak
OTAenbHble.

lpynna moxeT cofepaTb KapTWHKY. [pynna, Takke MOXeT copepxaTb APYryto
rpynny.

Korpa cumBonbl crpynnupoBaHbl UX CTUIb BOMbLUe HE MEHSIETCS.

Cxema cnucka

B niwob6oii MOMeHT Bbl MoOXeTe nepeknoyaTbCsi Mexay rpacuyeckol Cxemom u
cxXeMoln cnucka. Bbl moxeTe Tawke ucnonb3oBatb komaHgy “Onumm / Cnucok -
padhmyeckasi cxema”.

B cxeme cnucka cvMMBONbI MpPeACTaBriEHbI KMaccuyeckumu kopobkamu. BbicoTa
KaXgoro CvMBONa paccyMTbiBaeTCsd B COOTBETCTBUMM CO cTunem. KapTuHku
(butmanbl M MeTadhainbl) He BUAHbI Ha CXeMme crnucka. ViveeTcs BO3MOXHOCTb
BblbOpa Ha cxeme crucka WM [OIHKHO MWCMONb30BaTbCA ANs YCTaHOBKU CTUNS
CYMBONa UMY U3MEHEHUSI 3HaYEHUsI NePEMEHHON.

Bbl MOXeTe nepeynopsiAoumMTb CUMBOSMbI B CIIMCKE MCMONb3ys kKomaHay “Pepaktop/
[euratb B cnucke”. CUMBOMbI, KOTOPble HAAO CABWHYTb AOIKHbI ObiTh BbIGPaHbl B
cnucke.
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A.18.3 OnpepeneHue cTUNA cUMMBONa

Mpaduyecknin CTUb U YCTAHOBKM CYLLECTBYIOLLEro CUMBONA MOryT ObiTh
M3MEHEHbI, eCNU LUESKHYTb M0 ero CUMBOMY MMM 3anycTuTb komaHay «Pepaktop/
YctaHoBWUTb CcTunby. [uanor «CTunb» Takke OTKPbIBAETCS, KOr4a HOBbIN CUMBONM
pobaensieTcst B AOKYMeHT. OH 06beauHsIeT creayoLLyio MHhopMaLmIo:

pachuyeckuli cmunb u ycmaHoO8KuU:

Ctunb oTOGpaxeHUst (TEKCT, KOMOHKa, KpuUBasi...) CUMBOMa MOXeT ObiTb M3MEHEH
AnHamuyeckn. LiBeta MoryT 6bITb HacTpOeHbl C MOMOLLBIO COOTBETCTBYHOLLMX
kopobok. Ecnu ctunb - “GyneBckasi WMKOHKA”, OOMKeH OblTb onpedeneH nyTb

cootBeTcTBYtowm .ICO cpariny. Mcnonb3ynte “...” KHOMKM pPsSAOM C 3TMMU
KOHTPOISIMU, YTOGbI MOCMOTPETh MKOHKU CYLLECTBYIOLLME Ha ANCKE.

Macwma6:

370 MakcuMarnbHoe 3HauYeHue, KOTOPOe MOXET BbITb KONOHKaMU UK KpUBbIMU. [ns
OUMONSPHBLIX KOMOHOK M KPMBBIX, WCMONb3yeTCsd OAHO M TO Xe abconoTHoe
3Ha4YeHVe Ha NONOXUTENBHOWN U OTpULATENbHOW OCAX.

Ums nepemMeHHOL:

Koroa none "Mimsa" siBNsieTCcs akTMBHbIM, KHOMKa
HanTW UMs yxe 06bABNEHHON B CroBape.

Nno3BONAET nonb3oBaTesnto

3azon060k:

3aronoBok MOXeT ObiTb MpeAcTaBfieH psgaoM C rpaddnMyeckMuM CUMBOSIOM MU B
rpacguyeckon cxeme. Bbl MOXeTe HAaCTPOUTbL PacnonoXeHne 3aronoBka (Bepx, Hu3,
NIeBO WK NpaBo) 1 ero cogepxaHue. 3aronoBoK MOXeT ObiTb KOMBMHaLUmen nMeHn
nepemMeHHoO W ero 3HayeHus, CcOpPMaTUPOBAHHOIO Kak TekCT. HacTponka
3arofioBka He BNMSIET Ha CXeMy Crmcka.

KomaHOHasi nepemMeHHasi:

Ecnn ycrtaHoBneHa onuusa "KomaHgHas nepemeHHas", nonb3oBaTeNlb MOXeT
M3MEHATb 3Ha4YeHne CBA3aHHOW NepeMeHHON ABOMHBIM LLIENYKOM MO rpaduyeckomy
cvmBony.

A.18.4 KomaHAabl meHo Pann

MeHio "®ann" cogepXnT KOMaHabl, KOTOPble NO3BONSAIOT NONb30BaTENO YNPaBnATh
[OKYMEHTOM.

KomaHnga "HoBbi" meHio "®anin” HaunHaeT pefakTMpoBaHWE HOBOTO OOKyMeEHTa.
KonnyectBo [OokyMeHTOB B mnpoekte He orpaHudmBaeTtca ISaGRAF. T[epen
HayanoMm pefakTVPOBaHWS HOBOW CXeMbl paHee OTKpbITas CXeMbl 3aKpblBaeTCH.
MpoxekTop He MoXeT BbiTb UCNONb30BaH AN PeAaKTUPOBAHUS HECKOMbKUX CXEM
OfHOBpPEMEHHO. TeM He MeHee, HeCKOnbko OKOH C [lpoxekTopom MOryT ObiTb
OTKPbITbl OAHOBPEMEHHO AN peAaKTUPOBaHUSI Pa3fMYHbIX MPOEKTOB.
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KomaHga "OTkpbiTh" MeHo "®ainn" nossonsieT nonb3oBaTento 3akpbiTb TEKyLWn
OOKYMEHT M HavaTb pefaKkTupoBaTb OPYrovi JOKYMEHT Tekyllero rnpoekra. HoBbif
BblOpaHHbI JOKYMEHT 3amellaeT TeKylui B OkHe pepakTupoBaHus. Ecnu Bebl
Bblbpany HOBbIA OOKYMEHT, KHomka "Ypanuth" MoxeT OblTb Mcrnonb3oBaHa Aanst
cyuwiecTByloulero davina, Ansg Toro, 4Tobbl OYMCTUTL AMPEKTOpUo npoekTta. Ecnn
cxema ygansieTcsl, To yAanstoTCs U UKOHKU U BUTManbl CBS3aHHbIE C HEW.

] KomaHga "CoxpaHuTb" MeHio "®ann" coxpaHsaeT TKyLWuin OKYMeHT Ha aucke. Ecnn
3TO HOBbIA AOKYMEHT, Monb3oBaTenb AOMKEH AaTb €My WMS [0 COXPaHeHus.
HavmeHoBaHWe 3TOro JOKyMeEHTa [OIKHO YAOBINETBOPSTL CrieAyoLLmUM npaBuiam:

. [nnHa nmeHn He MOXeT Gorblue 8 CMMBOMNOB

. MepBbI cMmBON AoMKeH ObITb BykBOM

. Cnepytolume A0mKHbI 6biTb BykBamu, umMdpamm v nogyepkom

. 3arnaBHble 1 NponucHble OyKBbl B UMEHW BOCMPUHMMAIOTCSt OAMHAKOBO

KomaHga "CoxpaHuTb kak" meHio "dann" no3BonseT nonb3oBaTento 3anoMuHaTb
0TpeAaKTMpOBaHHbIN JOKYMEHT Mo HOBbIM MMEHEM.

A.18.5 3ameuaHue gns nonb3oBatenen ISaGRAF V3.2

MpoxekTop MOXET YnTaTb rpacpuKy U CrMCKM BPEMEHHbBIX AMarpaMM MOCTPOEHHbIE
cpegctBamm ISaGRAF V3.0 unu V3.2. Takue pannbl BO3HMKAKT B Auanore
"OTKPbITb", C ONUCaAHMEM MX UCTOYHMKA. Dalibl MOryT GbiTb MPOYTEHBI 1 CBOGOAHO
moauduumpoBaHbl [MpoxekTopom.

Mpw oTkpbITUK rpadmkn ISaGRAF V3.2, LOKyMEHT aBTOMaTUYECKN MOMeYaeTCs Kak
"3akpbIT0". Yaanute onuumio "3akpbIiTo" 13 MeHio "®ann" ecnu Bbl XOTUTE U3MEHSATb
rpacuky.

Ecnn rpacdwuka wnm cnvcok BpeMeHHbix guarpamm  ISaGRAF 3.2 oTkpbIT,
lMpoxekTop Bcerga npegnaraet CoOXpaHUTb ero B poaHom copmate [poxekTopa.
Hunanor "Coxpanutb Kak " oTKpbiBaeTcs, Korga 3akpbiBaeTCsi Tako JOKYMEHT.
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A19 BbIrpysutb

ISaGRAF nopnepxvBaeT BO3MOXHOCTb BbIFPY3KM MPUMOXKEHUsl, koTopoe Obino
coxpaHeHOo B Lenesol 3agade. Npoueadypa BbIrPY3kM CBA3bIBAETCH C LieNeBOW
3ajaveit aonst Toro, 4Tobbl 3arpy3unTb BCTPOEHHLIN ynakoBaHHbI kof (BYK) u,
3aTeM, BOCCTaHaBMMBAET 3arpyeHHbI MPOEKT B cpeae paspaboTku.

MpoekT, paboTarowmii Ha COEANHEHHOW LIENEBON CUCTEME MOXET BbiTb BbIFPYXKEH
ecnn Bepcus LeneBon 3agaun 3.22 wnu Bblll€ W €CrU YNakoBaHHbIA kof Obin
BCTPOEH B nNpunoxeHue. BCTPOEHHbI UCXOOHBLIA TEKCT AnA 3arpys3kum - 31O
[OMOMNHUTENbHas BO3MOXHOCTb. CMOTpUTe criedyowmii pasgen, ANs Toro Y4Tobbl
nonyynTb AanbHenLWwyo MHopMaLmio O TOM, Kak AOMKeH BbiTb CKOHMMIyprpoBaH
MPOEKT ANS BbIrPY3KK.

A.19.1 BbIrpyska npoekra
Ouanor «BbirpyanTb» 3anyckaetcss koMaHgow «®Pann» MeHemkepa MNPOEKTOB
1ISaGRAF. KomaHga Bbirpy3auTb He MMeeT OTHOLUEHUS K CYLLEeCTBYOLLEMY MPOEKTY
B cucTeMe paspaboTkn. BbiOpaHHbIi B HacTosiliee BpeMsi MPOEKT B ChWCKe
NPOEKTOB HE WMEEeT OTHOLUEHWS K MeXaHu3Mmy BbIrpy3ku. YToGbl BbIFPY3UTb
npunoxexune paboTarolLee Ha LeneBow cucteme, Bbl JOMKHBI:
1-y6eamTbCsl B TOM, YTO LieNieBas 3aava NpaBuUribHO NOAKMIYEHA
2-yCcTaHOBUTb NapaMeTpbl CBSI3N B COOTBETCTBUM C TUMOM CBSA3MN
3-HaxaTb kHonky Run
Bbirpy3ka BCTpoeHHOro ynakoBaHHoro koga (BYK) n ero pacnakoBka MOXeT 3aHATb
Heckomnbko cekyHA. CoobueHns B 6rnoke Avanora npouHdopmupytoT Bac o Tom,
YTO BbIrpy3ka 3aKkoH4YeHa unu coobliat 06 owmnbke,
Mwms, nog koTopbim co3aaeTcs npoekT ISaGRAF, cunTbiBaeTca U3 LieneBow 3agayu.
Ecnu ato umsi yxe mcnonb3yetcs Ans CyLecTBYOLEro npoekta, Bel nonyuute
NOACKa3Ky, npearnararoLlylo nepenucaTtb NPOekT unn BblibpaTb HOBoe MMS. Bbl He
MOXeTe 0TKa3aTbCs OT PEerucTpauum HOBOFO MPOEKTA, ECIN OH YXKE BbIrPYXEH.
Boirpyxaembliii IPOEKT Tenepb roToB U OH MOXET ObITb OTKPbIT.

= Bo3MoxHbIe owubKku
Cnepytolume owmnbkn MOryT BO3HUKHYTb Npu Bbirpy3ke npoekta. O Hux Bbl 6ygete
NPOVHEOPMMPOBAHbI.
- HEBO3MOXXHO YCTaHOBUTb CBA3b C LieNeBoy 3agayen
- Lenesas 3ajava nmeeT 6onee paHHo Bepcuio Yem 3.22
- HET NPUIOXEHNS B LieneBoy 3apaye
- HeT BYK B ueneBon 3agaye

A.19.2 MNapameTpbl cBA3M
KHonka YcTaHOBKM MO3BOMSET ONpedenuTb MapameTpbl CBSI3W  CUCTEMbI
paspabotkm ISaGRAF n ueneBon 3agauu, ucnonb3yemble Ans Beirpysku. U Bbl
OOmkHbl  ybeanTbCs B TO, YTO YCTAHOBMEHHblE NapaMeTpbl COOTBETCTBYIOT
napamMeTpam NOAKMIOYEHHON LieneBon 3agayuv 4o Beirpysku.
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A.19.3 MoaroTtoBKa NnpoeKTa K BbIrpy3ke

Bbl AOmMKHbI NpOMHGOPMUPOBATL FreHepaTop koda, YTO YnakOBaHHbIN MCXOAHbLIN
TEKCT JOMKEH ObITb BCTPOEH B KOA, NPUIIOXEHUS, ecrnn Bbl XoTUTe BbIrpyaTb ero B
AanbHeinweMm. [ns 3Toro HaXXMuTe Ha KHoMKy Boirpy3utb B 6rioke avanora Onuum
komnunsaTopa. [pyron 6nok auanora no3BonseT OnpefenuTb BCTPOEHHbIV
ucxogHelh kog. B atom cnyyae 6ymeT BCTPOEHO MUHMMArbHOE KOMUYECTBO
ncxoaHbelx dannos. Wcnonb3ynTe papyrme 6nokv gns Toro, 4tobbl BCTpOWUTb
OononHUTENbHbIE hannbl.

BaxkHoe 3ame4qaHue: GUOGNMOTEKM He 3arpyXarTcs C BCTPOEHHbIM WUCXOOHBLIM
kogoM. JTO kacaeTcsi (YHKUMIA, yHKUMOHanbHbIX 6rokoB, nnat B/B un
obopynoBaHus.

= [OononHutenbHble dannbl

B pononHeHne K MuHUManeHoMy TpebyemMoMy WCXOOHOMY Kogy MOryT ObiTb
BCTPOEHbI cneaytowme dannbl. BknioveHne aTux annos BeAeT K MCMONb30BaHUIO
OOMNONMHUTENBHOW NaMSATH.

Heckpunmop npoekma

Ecnu He BCTpoeH TO AeckpunTop MpoekTa nocrne Bbirpy3ku OyneT ykasbiBaTb
TONbKO AaTy.

lNaponbHas 3awuma

®OyHKUMSA  BbIFPY3KM He 3aluuieHa naponem, ecnu Bbl xoTute  3awututb
BbIFPY>KEHHbIV NMPOEKT naporieM Bbl 4OMKHBI BCTPOUTbL CUCTEMY MapOsIbHOW 3aLuThl
B MCXOOHbIN KOA,.

Kommenmapuu dnsi HecesisaHHbIX KaHanos B/B

ISaGRAF paeT BO3MOXHOCTb BBECTM KOMMEHTapUU AN HECBA3aHHbIX kaHanos. He
BblbMpanTe 3Ty onumio, ecnu Bl paboTaeTe TONbKO CO CBSA3aHHLIMM KaHanamu.
Uemopusi modugpukayudi

nobanbHas NCTopUs UISMEHEHUIA NPOEKTa.

®alinbl OHe8HUKa

dann gHeBHMKA NS Kax4ou nporpaMmbl COAEPXKUT HanmucaHHble nonb3oBaTenem
3aMeyaHus NC UCTOPUI0 COOBLLEHNI KOMMUMATOPa OTHOCSLLYIOCS K NMporpaMme.
BcTpoeHHble dbaiinbl AHEBHMKA MOryT NoTpeboBaTb MHOMO NamMsiTu B LENeBow
cucteme.

Cnucku nepemMeHHbIX U 8peMeHHble duaspaMmbl

OTn hannbl co3gatoTcs BO BpeMsl OTNagkM U cogepXaTt CnUCOK NepeMeHHbIX U
BpEMEHHbIE Anarpammbl.

paghuku, UKOHKU U bummarib!

BkntoyaeT rpadpuku, MKOHKM U OGUTManbl, €ClM OHW HaxoAATCs B AMPEKTopun
1ISaGRAF.

A.19.4 Kak ynakoBaHHbIA UCXOAHMK 3aNOMUHAETCs B LienieBoM 3apaye

BcTpoeHHbIn ynakoBaHHbIM kof (BYK) 3anomuHaeTcss B creHepupoBaHHOM Koae
BMecTe C pecypcamun. CreHepupoBaHHbIN pecypc HasbiBaetcs «EZS» . Ecnm
BblbpaH BCTPOEHHbIN UCXOAHBIN Kof, TO Bbl HE MOXeTe MCNonb30BaTh 3TO Xe UMS
AnA  apyroro pecypca. BCTpPOEHHbI WCXOAHbI KOA4 HEe HanaraeT HUKaKux
OrpaHNYeHVn Ha onpegeneHne pecypcoB. BCTPOEHHbIN UCXOAHBLIA KOO HUKaK He
BMUSIET Ha HaNMCaHHbI Nofb3oBaTenem ann onpeaeneHns pecypcos.
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Cwmotpute pokymeHTaumio [FeHepaTtop kopa ISaGRAF pgna panbHenwen
nHopmaumm o pecypcax.

A.19.5 TpeboBaHusA K NaMATU LleNIeBOW CUCTEMbI

A.19.6

A.19.7

BcTpoeHHbIii ynakoBaHHbIN ko (BYK) TpebyeT fononHUTensHOM namMaTu B LeneBom
cucteme. Mo rpybori oueHke BYK 3aHumaeT B nontopa pa3a Gonblue mecta 4yem
npunoxeHue. 3TO O03HavaeT, 4YTO wucnonb3oBaHue BYK ymHOxaeT pasmep
Tpebyemol namaTn Ha 2.5.

CneuuanbHble OrpaHUYEHUs MOryT BO3HWKHYTb Ha LUeneBblX CUCTEMax C
CerMeHTMpoBaHHOW namsaTblo. Tak kak BYK 3anomuHaeTcs kak pecypc B
CreHepupoBaHHOM KoZe, OH [OIKeH ObiTb COXpaHEH B TOM X€ CErMeHTe AaHHbIX,
YTO U KOA, MPUMOXEHWS.

O BbIrPYX€HHOM NpPoeKTe

BbIrpy>XeHHbIN NPOEKT coaepXuT Bce annbl M JaHHble, KOTOpble MOryT
notpeboBatbCca AnNA nepekoMnunsaumMn. B 3aBucmumocTn OT BblbpaHHbIX nepeq
KOMNUMsALUMEN ONuUMA OH MOXeT cofepxaTb AOMOSHUTENbHbIE AaHHble Takue Kak
AECKpMNTOP NPoeKTa 1 AHEBHUK NPOrpammbl.

Bbl 4OomKHBI CKOMNMAMPOBAaTL NPOEKT nepes oTnaakow. [pegynpexaeHuve: Tak kak
ISaGRAF wncnonb3yeT MeTKy B CKOMMWMMPOBAHHBIX AaHHbIX, MNpU  3anycke
oTnagyuka, Bel 6yaeTte npouHdopMmpoBaHb! eCrin NpoeKTbl UMEeT pasHble HoMepa
BEpPCUN.

BaxxHoe 3ameyaHue: 6GUbnuoTekn M yHKUMOHANbHbIE GNOKU HE BbIFPYXakTcs,
noatomy Bbl OormkHbl y6eauTbCsi, UYTO MPOEKT COAEPXWUT COOTBETCTBYHOLLME
61BNMoTeKN [0 NePEKOMMUNALIMN BbIFPYXXEHHOTO NPUMNOXKEHUS.

CoBMecTMMOCTb

Boirpyska nogaepxkvBaeTtcs B LieNeBON 3agade U cucteMe pas3paboTku B BEpCUsiX
3.22 n cTapuwe.

HeT orpaHuyeHuii Ha BCTPOEHHbIN ynakoBaHHbIM kod (BYK) B Bepcusax ot 3.03 go
3.21, Tak kak BYK 3anomuHaeTcs kak cTaHAapTHbeI pecypc. Ho BCTpoeHHas
MHOpMaLms He MOXeT ObiTb BbIFPy>KEHa B 3TOM Cryvae u3-3a Toro, YTo Lenesasi
3afjadva He nogaepxueaeT Tpebyemble KyMMYHUKALMOHHbIE PyHKLMN.
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A.20 Ucnonb3oBaHue cpeacTB [IMarHOCTUKM

“CpencTBa AMArHOCTUKU” - 3TO NMOAMHOXECTBO cpeacTB oTnagdqvka ISaGRAF.
OHo no3BonsieT KOHEYHOMY Monb3oBaTento pabotatb € npegonpeaerneHHbIM
Habopom nepemeHHbIX, ANns Toro, 4Tobbl MccreaoBaTbh WM yNpaBnsTb MPOLECCOM.
Otnaguuk 1ISaGRAF - oyeHb MoOLLHOE CpeacTBO, KOTOpPOe BKMOYaeT PyHKUMM
BbICOKOro ypoBHSA. CpeacTtBa [uarHocTukvM obGecneuvBatoT 6e3onacHein nyTb
ynpaBneHus LenesbiM NPUIOXEHUEM AN NOCNeaHMX 3anyLUEeHHbIX onepauuin unu
ob6enyxuBanusa. Cpeactea [uarHoctuku 1ISaGRAF 3anyckaloTcs HenocpefacTBEHHO
13 rpynnel ISaGRAF B MeHempxepe lMporpamm OBOMHBIM LLENYKOM Ha credytolien
MNKOHKE:

Diagnosis

Cnncok CyLecTBYHOLMUX NPOEKTOB oTobpaXkaeTcs B OkHe Auanora. OTo no3sonsier
nonb3oBaTenio 3anycTuTb NUMUTMPOBaAHHYIO Bepcuto oTtnaguuka ISaGRAF Ha
CyLLECTBYIOLLEM, YXe 3arpyXeHHom npunoxeHun |SaGRAF. HaxaTtne KHoMku
‘NPUHATDL” 3anyckaeT NUMWUTUPOBAHHLIA OTNadYMK Ha BblGpPaAHHOM MpPOEKTE.
Haxatve kHonku “OTka3” 3akpbiBaeT OkHO pAuanora. KomaHga “YcrtaHoBka”
ncnonb3yeTcsa Ans ycraHoBku casu mexay 1ISaGRAF Workbench u uenesbim PLC.
ObpatuTecb Kk rmaBe “YnpaBneHue nporpammamMu’ 3TOro pyKoBOACTBa ANs
nony4eHns 6onbLien MHopMauum No 3ToN KOMaHzae.

3ameuaHue: HwnarHoctuueckne CpepnctBa 1ISaGRAF (nMMuTMpoBaHHbBIN OTNaguvk) He
MOXeT ObITb MCNONb30BaH A 3arpy3ku, OCTAHOBKM UMM OOHOBIIEHUS MPUIOXEHUS,
3anylleHHoro Ha uenesom PLC. Ecnu npoekT, BbiOpaHHbIi B OKHE Auarnora
IunarHoctuyecknx CpefcTs, He TOT e CaMbli, YTO YCTaHOBIMEH M 3anyLeH Ha PLC,
TO HU OfjHa onepauusi He MOXET OblTb BbINOMHEHA.

Korga numutmpoBaHHbIi oTnagumk 1ISaGRAF 3anyuieH 1 npaBunbHO MOAKMOYEH K
LileneBoMY MPUIOXEHWIO, TO AOCTYMNHbI CrieaytoLime KOMaHAabl:

e [1IpOCMOTP CMMCKOB NEepPEMEHHbIX

¢ [TpocMoTp rpacdunyecknx JOKYMEHTOB C nomoLbio [MpoxekTopa
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A.21 Ucnonb3oBaHue cumynaTopa ISaGRAF

A.211

A.21.2

n<

nes

ru <

Cumynatop sgpa |SaGRAF 3anyckaeTtcs BMecTe C OTNagyMkom, Korga
BbINOMNHAETCA koMaHaa “CumMynupoBaTth”’ n3 MeHio “OTnagka”’ B OKHe YnpaBreHus
Mporpamm. CumynsTop sigpa - 9TO 3akoHYeHHasi ueneBas cuctema |SaGRAF,
nopaepxvBarowas craHgapTHele cBoncTBa ISaGRAF u Bce doyHkumm “C”, n 6noku
YHKUMIA cTaHOapTHou 6ubnuoTtekn, noctaensiemon ICS Triplex ISaGRAF Inc.
Mnatbl B/B rpaduyeckn cumynupytotcsi B okHe. Jllobow Tmn nnatbl B/B moxeT 6bITb
cumynupoBaH. [naTel, onpegeneHHble Kak “BupTyanbHble nnatbl” BO BpeMmsi
coeavHeHus B/B, Takke NosBNAIOTCS B OKHE CUMYMSLIMA.

CBA3M c OTNag4YMKOM

CvmynaTop sagpa nogaepXxuBaeT MonHyo cBA3b ¢ oTnagymkom 1ISaGRAF, Tak uto
nobble BO3MOXHOCTU OTNaguMka MOryT ObiTb MCNOMb30BaHbl BO BPEMSA CUMYMALINN.
CumynsiTop sigpa Bcerga pabotaet ¢ Tekywum npunoxerHmem [ISaGRAF. Bo Bpems
cumMynauumM komangbl “3anyctutk’, “OctaHoBuUTL’, “3arpy3utb”’ unu “UsmeHnTb’
HepocTynHbl. CUMYNSTOp He MOXeT ObiTb MCMOMb30BaH, ecnu uenb “Cumynsauusa”
He 6bina BbIOpaHa B OMUMAX KOMMNMNATOpPA nepen NOCTPOEHWEM LieNneBbiX KOOOB.
3akpbITe OKHa CUMYNsSiTopa O3HayaeT, YTO OKHO oOTnaguuka (u moboe OKHO
ISaGRAF, oTkpbITOE BO Bpemsi ceccuv oTnaaku) dyaeT Takke 3aKkpbITo.

Cumynsiumsa B/B

MnaTel B/B, nosBnsiowmecs B OKHE CUMYNSATOpPa, NOAMUCHLIBAOTCA MO UX UMEHU U
HoMepy pasbema. ObpabatbiBaloTcs niobble ctaHpapTHele Tunbl B/B 1ISaGRAF
(nornyeckuin, aHanorosbln UM coobLeHne). KaHanbl BXxoAHbIX NiaT oTobpaxarTcst
CO crneumanbHbIMK KHOMKaMmn 1 nonamu. KaHanbl BbIXOAHbIX MnaT oTobpaxatoTcsi ¢
rpacpuyeckuMmn nHavkaTopamm craTtyca u nonsiMm AaHHbIX.

Nornyeckne Bxoabl: Jlormveckuii Bxod npeacTaBneH KBagpaTHOM 3eneHown
KHornkon. Homep kaHana otobpaxaeTcsi BMecTe C KHonkoi. BxogHoe 3HauyeHue -
TRUE, «korga kHomka Haxarta. Lenyok MbIWKOW MO KHOMKE W3MEHseT
cooTBeTCTBYOLlee 3HadeHue B/B. Vcnonb3yinTe npaByld KHOMKY MbILIKW Ansi
YyCTaHOBKM BX0Aa TOMNMbKO TOraa, Koraa KHomka Haxara.

Nornyeckne BbixoAbl: Jlorvyeckuin BbIXOA NPeACcTaBneH ManeHbKUM  KpYroMm.
Homep kaHana otobpaxaeTtcs BmecTe ¢ B/B. BeixogHoe 3HayeHue - TRUE, korga
rpacMyecKnin CUMBOST BbICBEYEH..

AHanorosble BxoAbl: KaHan aHanoroeoro Bxoda - 3TO MPOCTOE YWUCIOBOE More,
rae MoxeT ObiTb BBELAEHO 3HaYeHWe COOTBETCTBYioLLero Bxoaa. LLlenyok Mbilukoii
Ha NpsIMOYrofibHUKe 0TOGPAa3MT 3HaK BCTaBKW. Torga MOXeT OblTb BBEAEHO HOBOE
3HayeHve Ans kaHana. HeTt HeobxoammocTu ncnonb3oBath knasvwy ENTER nocne
BBOAA. AHanoroBble 3HayeHWss MOryT BBefeHbl 160 B AecsTUYHOM, NMbo
LecTHaguaTepnyHom Buae. VicnonbayiiTe KHOMKU BBEPX/BHU3 NSt YBENUYEHUS UK
YMEHbLLUEHUS TEKYLLIErO 3HAYEHNS.
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at o AHanoroBble Bbixoabl: KaHan aHanoroBoro Bbixoga - 3TO uUudpoBoe mnone
BblBoAa. BbixogHoe 3HayeHue MoxeT ObiTb oTobpaxeHo nMbo kak AEeCATUYHOE,
nmbo Kak LecTHaguaTepuyHoe 4yucno. Nonb3oBaTenb HE MOXET BbIMOMHUTL HU
O[HOro AEVWCTBUSI HA BbIXOOHOM KaHane.

2 Jp Bxoabl coobeHnin: KaHan Bxoaa cooblueHus - 3T0 NpocToe TEKCTOBOE rnose, rae
BBOAMTCS  3HayeHWe CooTBeTCTBywllero Bxoga. LUlenyok  Mblwkon  Ha
NpPAMOYronbHWKe 0TOOpasvT 3HaK BCTaBKW. Toraa MoxeT ObiTb BBEAEHO HOBOE
3HayeHve ans kaHana. Het Heob6xoamMmocTu ncnonb3oBath knasuvwy ENTER nocne
BBOAA.

2 e Bbixoabl coobuieHuin: KaHan BbixoAa coobLLeHNs - 3TO TEKCTOBOE Morne BbiBOAA.
Monb3oBaTenb He MOXET BbIMOSHUTL HU OOHOrO AENCTBMA Ha BLIXOOHOM KaHare.

A.21.3 KomMnoHeHTblI 6UGnnoTeku

Cumynsitop 1ISaGRAF nonHocTblo noaaepXuBaeT cTaHAapTHble npeobpasoBaHus,
pyHKUMN 1 Brnoku dyHkumiA, noctaensiemble ICS Triplex ISaGRAF Inc. Hwxe paH
CMUCOK NOAAEPXKMBAEMbIX OOBEKTOB:

= @YyHKYuu npeobpa3oeaHusi:
bcd, scale

= ®@YHKUUU:

abs, acos, ArCreate, ArRead, ArWrite, ascii, asin, atan, char, cos, delete, expt, find,
insert, left, limit, log, max, mid, min, mlen, mod, mux4, mux8, odd, rand, replace,
right, rol, ror, sel, shl, shr, sin, sqrt, tan, trunc

= ®YHKYUOHasNbHbIe 6II0KU:

average, blink, cmp, ctd, ctu, ctud, derivate, f_trig, hyster, integral, lim_alrm, r_trig,
rs, sema, sr, stackint, tof, ton, tp

Mpeobpa3zoBaHus, onpegeneHHble nonb3oBartenem, yHKLMUM “C” n
dyHKUMOHaNbHble 6nokM  00blMHO He WHTerpupoBaHbl B cumynatop ISaGRAF.
OO6blyHO TakMe O0ObekTbl paspabaTbiBalTCs [Afsl  MCMONb30BaHUS PECYPCOB
nporpamMmMHoro obecneyeHnst n obopyaoBaHus LieneBoi cuctembl. Takne pecypcb,
Kak npaBuno, HegoctynHel B Windows cucteme. Cumynatop [ISaGRAF
obecrneyvBaeT cneaytwllee cTaHAapTHOE NoBedeHVe Ans nboro, onpeaeneHHoro
nonb3oBaTeneM, npeobpasoBaHusl, PyHKUUM Unn yHKLMOHaNbLHOro 6rioka:

e Korga HoBoe npeobpasoBaHve COBepLUAETC CUMYISATOPOM, OHO 3aMellaeTcs
“null” npeobpasoBaHneM. OTO O3HA4aeT, YTO PU3MYEeCKoe 3HaAYEeHWEe aHarnoroBbIX
nepeMeHHbIX Bcerga paBHO JMeKTPUYECKOMY 3HayeHuilo (kak BBEAEHO Mnu
oTobpaxeHo Ha naHenu CumynsaTopa).

e Ecnu HoBasi pyHkums “C” nn dyHKUMOHaNbHbIN BMoK 3anyLeH CUMyNsSTOpoM, TO
He MpouM3BOAMTCA HW OAHOW onepauun. PesynbTupylowlee 3HayeHve He
yCTaHaBnm1BaeTCs.
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A.21.4 Onuum

KomaHgbl meHio “Onuuu” no3BonsoT nonb3oBaTento ynpaenATb avcnneem B/B B
naHenu cumynsuuy. Monb3oBaTtenb MOXET YCTaHOBUTL WNW yaanuTb 3TV onuuu B
no6oe Bpems B TeYEHUM OTNaaKu.

Korga yctaHoBneHa onuus “LiBeTHon aucnnen ”, kaHanbl B/B oTtobpaxatoTcs kak
uBeTHble bitmap kapTuHku. Ecnv uBeTa He pasnuyaloTcsi Ha HekoTopbix LCD
avcnnesx, To Nofnb3oBaTenb AOMKEH yopaTk 3Ty ONuMio, YTO Bbl NOMYYNTH YUCTYIO
YepHo-6enyto rpacduky BBoAa-BbiBOAa Ans kaHanos B/B.

Korpa yctaHoBneHa onuusi “MeHa nmepemeHHbIX ”, To nosaan nmoboro kaHana
B/B oTobparkaeTcs nonocka ¢ MMeHeM NoAkoYeHHoN nepemeHHorn B/B. Yaanexve
3TOW ONUMM NO3BOMSAET NOJSIb30BATENO YMEHbLUUTL pasMep NaHenm cuMynsTopa.

Korga yctaHoBneHa onuus “lLllecTHaguaTepuyHble 3Ha4YeHUs ”, nobow KaHan
aHanoroBoro B/B oTobpaxaeTcst unm BBOAUTCA B LUECTHaALAaTEPUYHOM hopMaTe.

Korga yctaHoBneHa onuus “Bceraa HaBepxy”, OKHO cUMynstopa Bcerga BUAHO,
[axe ecnv MecTo BBOAA HaxoaUTCs B APYrOM OKHE.

A.21.5 CoxpaHeHue U BOCCTaHOBJIEHUe COCTOSIHUIA BXO40B

Wcnonb3ya cumynsatop I1SaGRAF, BxogHbIMM KaHanamMu MOXHO YynpaBnsitb
OeCTBYS Ha KHOMKW W ynpaBreHne peaakTMpOBaHWs naHenu cumynsatopa. Bbl
MoxeTe B noboe BpemMa MCMOMb3oBaTb  Creaylolmne  KOMaHabl  MeHo
"MHCTPYMeHTbI" 4YTOObl COXPaHsiTb U BOCCTAHaBMUBATb COCTOSIHUE BCEX BXOAHBLIX
KaHanos:

3arpysuTtb BXOOHY CXeMy MpucBOMTL BXOAHBIM  KaHamam 3Ha4YeHust
coxpaHeHHble B dhaiine KoTopbiil Gbin co3aaH
Ha Aucke C NMOMOLLBI KOoMaHabl "CoxpaHuTb
BXO[HYIO cXemy".

CoxpaHuTb BXOAHYH CXeMY CoxpaH1UTb COCTOSIHUSA BXOAHbIX KaHanoB B
anine, Tak 4YTOOGbI OHM MoOrM  ObiTb
BOCCTAHOBMIEHbl ~ NO34QHEE C  MOMOLLbBIO
komaHgp! "3arpysutb BxogHyt cxemy". ®ann
COXpaHsieTCs B AMPEKTOPUN NMPOEKTa U Takum
obpasom coxpaHseTca ¢ Aapyrumu dannamm
npoekTa ¢ nomoLLbto apxmsatopa ISaGRAF .

3ameyanue: TonbkO WUMEHOBaHHbIE BXOAHbLIE KaHanbl (VIMeIOLLI,I/Ie npucoeguHeHHble

nepemeHHble) COXpaHAKTCA Ha AUCKe.

A.21.6 Mpodunep unkna

Mpocunep umkna 1ISaGRAF — 3To MOLHOE AMarHoCTU4Yeckoe CpeacTBO, KOTOpoe
nokasblBaeT, Kak BpeMs UMKNa pacnpefensietca Mexagy  pasfnuyHbIMu
nporpaMMamu, pyHKUMAMU U PYHKLMOHANBHBIMU GriokaMu MpUnoxeHus. 3To
CPeAcTBO O4YeHb MONe3Ho pAns ObICTPON OUarHOCTUKM  MPOU3BOAUTENBHOCTM
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MPUMOXEHUS U MPUBOAMT MpoOrpammmcTa K TOW 4acTu koaa, KoTtopasi Tpebyer
onTUMMU3ALNN.

Modunep umkna 3anyckaetca komaHgon "UHcTpymeHTbl / Mpodunep uukna" B
MeHI0 OkHa cumynsaTopa ISaGRAF. OH nokasbiBaeT, Ans Kaxdon nporpaMmbl,
PYHKLMU UK (PYHKUMOHANbHOro 6r1oka, NPOLEHT NoTpadYeHHOro BpemMeHu Lukna:

RFDEMO - Cycle P

Wiew

IMIT 12.06% ]
GMAIN UECE
DRIVE roee B ]

LEAD 390 N
FL&SH 0.00%, [ |

RAMDCM 0.00%: [ |

Ecnu yctaHoBneHa onuusa "Bug / CpegHuin', npeactaBneHHas MHopmauus — 1o
cpedHWe MpOLEHTbl paccyMTaHHble C MOMEHTa 3arycka MpWUMOXeHWsl, unuM c
nocriegHero 3arnycka komangel "Bup / Coépoc”.

Ecnu He ycTaHoBneHa onuus "Bup /| CpepHuin", npeacraBneHHas uHgopmaums —
3TO U3MEpEeHUs cAenaHHble B TeyeHun nocrnegHero uukna. Bel moxeTte Takke
Mcrnonb3oBaTb 3Ty BO3MOXHOCTb, KOrga TMPUIIOKEHWE HaXOQUTCS B pexume
"MowaroBbIN" 4TOOLI MONYYNTb UBMEPEHUS 3aBUCSLLME OT KOHTEKCTA NPUIIOXKEHUS.
Wcnonb3yvite komaHay "Bua / KonupoBaTtb" 4To6bI KONMMpOBaTh MMEHa NporpamMm 1
npoueHTbl B knunbopa Windows B ASCIlI dopmaTte. 3atem gaHHble MOryT ObiTb
BCTaBMEHbl B TEKCTOBbIN JOKYMEHT UMW 3MEKTPOHHYI Tabnuuy.

BaxkHble 3amMevaHusi:

OTO HeTouYHble M3MepeHus. BbluvMcneHne npoueHToB ocHoBaHO Ha noacyete TIC
WHCTPYKUMIA, MpUHUMMAs BO BHMMaHWE pa3fU4Hble BpPEMEHa  BbIMOSHEHUS
WHCTPYKUMIA. BbluncneHve He BknovaeT Bpemsi noTpaveHHoe Ha "C" dyHKumu n
PyHKLMOHarbHbIE BGroKM.

BenvunHa nosBrsowaaca Ans yHKUMM unu  yHKUMoHanbHoro 6rnoka — aTo
cymMma Bcex "BpeMeH Bbi30Ba" U3 NpUKNagHbIX MporpamMm B OOHOM LUKIe.
BblucneHne Bpemenn ocHoBaHo Ha TIC koge u He obecneuvBaeT HapexXHoOW
MHOpMaLUN, ecnv EeNCTBUTENbHbIV KOA NPUIOXEHUS CreHepupoBaH Ha a3blke "C"
1 NMOCTPOEH C UCMonb3oBaHNeM komnunsatopa "C".
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A.21.7 CKpunTbl CUMYNALMN

ISaGRAF cumynsTop BkMnoYaeT CPeAcTBO Af1st MOCTPOEHUS U 3amycka CKpUMNTOB
cumynsuum. CKpunT onucbiBaeTcs Ha NpocToM si3bike Tuna ST, U Mcnonb3yeTcst
Ans TeCTUPOBaHNSA C NomoLLbio cumynaTopa ISaGRAF.

Pepaktop ckpunta cumynaumm 3anyckaeTtcs komaHgon "MHcTpymeHTbl / CKpunThbl
cumynsumm " okHa Cumynatopa. Huxe gaHa pamka pegakropa ckpunra:

[ RFDEMD:TEST - Script _[ol=]

File Edit Scrpt Optiohz Help

hBa o2&
if bhstart = 1 goto L1
print 'hatart = 0!
goto L2
Ll:
print 'bstart

K

bstart = 1
timeprog <= 0
status <= Stop

4] r

BepxHee OKHO — 3TO TEKCTOBbLIN peaaKkTop, B KOTOPOM BBOASATCSH WHCTPYKUUM
ckpunTta. OHO ncnonb3yeTcsa Takke, Kak U Apyrue TekctoBble pefakTopbl ISaGRAF
N BKIMHOYAET BO3MOXHOCTM BEPXHEro YPOBHS, Takue Kak BbIGOP MbILWKOW cUMBOIa
nepemMeHHon. Bbl MoxeTe ncnonb3oBaTb KOMaHAbl MeHo "Onuun" ans yctaHoBKu
LUMPUWHBI Tabynaumm n Boibopa wpudTa.

HwxHee okHO nokasbiBaeT BCce coobLieHus npu paboTe ckpunta. PasgenurensHas
TIMHUSE MeXIY OKHaMM MOXeT ObITb CBODOAHO NepeaBMHYTa YTOObI UBMEHUT pasmep
OKOH. BbIxoHOE OKHa MOXET GbiTb CKPbITO BO BPEMSI PEAAKTMPOBAHUS CKPUNTA, HO
aBTOMaTUYeCKU OTKPLIBAETCA KaXabIW pa3 koraa 3anyckaeTcs CKpunT.

v ulhe - mm

N

PedakmupoeaHue ckpunmoe

Wcnonb3yviTe koMaHabl MeHo "®ann" ans ynpaeneHus dannaMmm CKpynTos:

HoBbiM ............... co3[aeT HOBBbIN ckpunT 6e3 3aronoBka

OTKpbITb ............ 3arpyxaert CyLLeCTBYIOLMIA CKpUNT 13 cdanna

CoxpaHUTb......... COXpaHsieT TEKCT CKpWUNTa U COAepXaHue BbIXOAHOMO0 OKHa Ha
OVCKe OUPEKTOPUM NpoeKTa

CoxpaHuTb KakK..COXpaHseT CKpUNT nog ApYrMM UMeHeM

[ns kaxgoro ckpunta B Anpekropuu npoekta ISaGRAF cosgatotca aBa dpanna:
<umsckpunma>.SCC ...... TEKCT ckpunTa (MHCTPYKLMUK)

<umsckpunma>.SCO ...... coaepXXaHue BbIXOQHOro OKHa

rae <umsickpunma> - umsi ckpunta. Oba dpaina — cTaHaapTHblE TEKCTOBbIE dhalinbl
1 MOryT BbITb OTKPBITbI NM0GLIM TEKCTOBLIM PEAAKTOPOM.
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& Bo Bpems pepakTUpoBaHUsi CKpUNTa, Bbl MOXETe UCMOMb3oBaTb KOMaHAy
"Pepaktop/ BctaBUTh cMMBON" 4TOGLI BIGpaTh OOBABNEHHOE MMSI NEPEMEHHOM U
BBECTU €r0 B NO3MLIMM Kypcopa.

= 3anyck ckpunmoe

Mepen 3anyckom cKpUNT AOIMKEH GbiTb MPOBEPEH U CKOMMMNMpoOBaH. Ecnu HyxHO,
CVHTaKCUC NpoBepsieTCA aBToMatuyeckn Mo komange "3anyctuth". Wcnonb3ayiite
cnegyloLme KoMaHabl MeHto "CkpunTt":

x MpoBepUTH .............. NPOBEPUTL CUHTAKCUC U KOMMUIUPOBATL CKPUMT

alt 3anycTUTb CKPUNT... 3aMyCTUTL BbINOSIHEHWE TEKYLLETO CKpUNTa

B cnyyae HoBoro ckpunta 6e3 3aronoBka OH AOMKeH OblTb COXpaHeH (M MMs
OomkHO ObITb BBeOEHO) nepepn npoBepkol. B cryyae vmMeHoBaHHOro ckpunTa,
CKpUNT aBTOMaTUYECKM COXPaHAETCA Ha AWCK Nepes NPOBEPKON CMHTaKcuca.

Ecnu ckpunT 3anylieH, ero cogepxaHve He MoxeT ObiTb u3meHeHo. Korpa
[OCTUraeTcs KOHeL, CKpunTa, nosenseTcs cooblleHne. Bbl MoxeTe Takke npepsaTtb
paboTy cKpunTa UCMonb3ys crieaytoLLyo KoManay MeHto "Ckpunt":

(X MpepBaTb ckpUNT....3aBepLuaeT paboTy ckpunTa

McnonHeHve ckpunta npoucxoguT Mexay ueneBbiMM Uuknamu. B cnyyae
6eckoHeYHoro BUTKa B nMporpaMmMHoM uukne, cumynstop 1ISaGRAF obecneunBaer,
YTO 3TOT BUTOK BCerga npepbiBaeTcs Tak, YTo umknbl ISaGRAF BbimonHsALTCS u
apyrve npunoxenuss 1SaGRAF He 6GnokupytoTcs. WHTepnpetatop ckpunta
ISaGRAF peluaeT npepBaTb CKpuMT, ecnv Ta xe "MeTka" BcTpedaetcsa 6onee
OOHOrO pas3a B OAHOM LerneBoM Uukne. WcnonHeHve ckpunta MOXeT ObiTb
npepBaHo MHCTpyKumsamu "Cycle" nnm "Wait".

= S3bIK onucaHusi ckpunma

A3bIK ONMCaHKsA CKpUNTa — OYEHb NPOCTOM TEKCTOBLIN A3bIK MOX0XMI Ha ST, HO rae
Kaxkgasi MHCTPYKUMS BBOAUTCS B OTAENbHOW CTPOKE, U He TpebyeT TOYKM C 3anaTom
B KOHLe. Mcrnonb3yiite crieytoLlyto KHOMKY MaHenuM WHCTPYMEHTOB Ans Bbl3oBa
CrnMcKa MMEILLMXCS MHCTPYKLUMIA M BBOAA KIOYEBOTO CrlioBa B NO3WLMK Kypcopa:

= BCTaBUTb MHCTPYKLMUIO (KJ'IIO“IGBOG CI10BO 1 NOMOLLb KakK KOMMeHTapVIVI)

CyLLeCTBYIOT pa3nuyHble TUMbl UHCTPYKUMIA. Bo-nepBbix NpUCBOEHNE NepeMeHHON:
I e Np1CBOEHVE

[pyrie NHCTPYKUUM NO3BONSAIOT BbIBOANTL COOBLLEHNA B OKHO BbiBOAA:
Print................... BbIBOAMT TEKCTOBYIO CTPOKY MMM 3HAYeHNe nepemMmeHHomn
PrintTime........... BbIBOAMWT TEKYLLYIO BPEMEHHYIO OTMETKY

[lpyrme WHCTPYKUMW MCMONb3YTCA ANS CUHXPOHM3ALUMWM WHCTPYKLMIA cKpunta ©
umknom 1ISaGRAF:

Cycle.. ....NycTb cumynaTop |ISaGRAF BbINOMHUT OOMH LMK

Wait.... ....XAaTb B TE@YEHWN OnpeaesieHHOro BpeMeHun

[pyrve MHCTPYKUUM UCTIONb3YIOTCS AN YNpaBneHust NOTOKOM B CKpUNTe:
Labels ....MOXeT ObITb MOMeLLEeHa B No6oe MecTo ckpunTta
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....... ©e3ycrnoBHbIN Nepexos Ha MeTKy
....... YCINOBHbIN Nepexos Ha MeTKy
....... 3aKkaHuMBaeTCcs CKpunT

A3blk ckpunTa He pasnuyaeT 3arfaBHbIX M NPONUCHBLIX BykB. KommeHTapuu moryT
ObITb BBeAEHbI B KOHLe moboi cTpoku. KommeHTapum mMoryT BbiTb HanvcaHbl nnbo
B COOTBETCTBMM C cornaweHuamn ST (mexagy cumsonamu "(*" n ")"), nim c

npejwecTeywmM CAMBOSIOM

":=" MNpucBoeHune

3HaueHue:

CuHmakcuc:

ApaymeHmebl:

BameyaHue:

MpucBouTb 3HaveHve nepemeHHon ISaGRAF. OHa MoxeT OblTb
BHYTPEHHEN MNEePEeMEHHOW, BXOAHbIM KaHanmoM WM BbIXOAHbLIM
KaHarnom.

<varname> := <constant_ expression>
<varname> = <constant expressions>
<varname> cumBon 06bsABNEHHOW nepemeHHowu mnm

HenocpeacTBEHHO NpeAcTaBneHHas nepeMeHHas B/B ncnonbayowas
cornawenus "%".

<constant expression> KOHCTaHTa, KOTOpas COOTBETCTBYET TUMy
nepemeHHon. [Ons Gynesckux, "0" u "1" MoryT wucnonb3oBaTbCs
"FALSE" n "TRUE". Ons Tanmepos, npedwukc "T#" wnm "TIME#"
MOXeET ObITb OMyLLUEH.

BxogHasi nepemeHHas ycTaHaBnuBaemasi CKpUnTom He Tpebyet
6roknpoBkU.  YepTexk  COOTBETCTBYHLLErO  BXOOHOMO  kaHara
M3MeHSeTCs, KOrAa BXOAHAs NepeMeHHast U3MeHSIeTCS CKPUMTOM.

I'Ipe.qynpe»(.qel-me: He U3MeHanTe BXOOHYHO WUNU  BbIXOOHYKO NEepeMeHHYH

lMpumep:

NPUCOEANHEHHYIO K NMpeobpa3oBaHuio, Tak Kak WCMOMHEHWe ckpunTta
He noaaepxunBaeT pyHKLUMK 1 Tabnuubl NpeobpasoBaHus.

MyBooVar := 1 (* To xe, uro m TRUE *)
MyIntVar := 1234

MyRealVar := 1.2345

MyMsgVar := 'Hello'

MyTmrVar := t#l2s
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Print

3HaueHue:

CuHmakcuc:

ApaymeHmebl:

BameyaHue:

lMpumep:

Bbixo0:

PrintTime

3HayeHue:

CuHmakcuc:

BameyaHue:

lMpumep:

Bbix00:

lMuweT CTPOKYy unu 3HayYeHue nepemMeHHoW B OKHO BblBOAA. TekcT
BbIBOAWTCS Kak 0OHa HOBas CTPOKAa B KOHLIE Y>Ke HanMcaHHOro Tekcta
B OKHE BbIBOAA.

Print '<text>!
Print <varnames>

<text> nobas CTpOKa B OONHOYHbIX KaBbl4Kax

<varname> cumBon 06bSABNEHHOW nepemMeHHowu mnm
HenocpeaCcTBEHHO NpeacTaBneHHas nepemerHas B/B ucnoneayowas
cornawenms "%".

BbixogHas nepemeHHas Bcerga cdopmaTvpyeTcs B COOTBETCTBUM C
cornawenunsvn IEC.

Print 'Hello'
Print MyBooVar

Hello
MyBoovar = TRUE

Muwet TEKyLYyO BpEeMEHHYHD OTMETKY B BbIXOOHOE OKHO. TekcT
BbIBOOUTCA KaK OQHa HOBasA CTPOKa B KOHLE Y>XXe HanncaHHOro TekcTta
B OKHE BbIiBOAA.

PrintTime

BpemeHHasi oTMeTka popMaTUpyeTcsi B COOTBETCTBUM C TEKYLUUMMU
yctaHoBkamu Windows

Print 'Time now is:'
PrintTime

Time now is:
15:45:22
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Cycle

BHayveHue: TMogBeluMBaeT WCMOMHEHWE CKpWUNTa [0 BbINOMHEHWS creaytoLlero
uukna 1ISaGRAF.

CuHmakcuc: Cycle

BameyaHue: VIHCTpyKUuM ckpunTa MCNOMHAKTCA B Havane umkna 1ISaGRAF. Ecnin
CYMYNSATOP B MOLUAroBOM pexume, 3a MHCTpyKumen "cycle" cnepyet
cpasy uukn. Cnegyowme MHCTPYKUMM UMkna OyayT BbIMOMHEHbI Ha
crnepyoLien koMaHae oTnaaYuka "BeinonHWTL OAuH umkn".

lMpumep: (* mporpamMa ISaGRAF komnupyer A B B *)

A :=0

Cycle

Print B

A :=1

Print B (* UMKJI He BHIIOJIHEH/B He yCTaHOBJEHO B 1 *)
Cycle

Print B

Bbixo0: B=20
B =20
B=1

Wait

BnaveHue:  [NopBeluMBaeT MCMOMHEHVE LMKITa A0 UCTEYEHNS 3a0epXKKn

CuHmakcuc: Wait <delay>

ApeymeHmbl: <delay> 3afiepXka BblpaXeHHasi B COOTBETCTBUM C COrnalleHusIM1
IEC pnsa BpeMeHHbIx KOHCTaHT. [pedukebl "T#" nnn "TIME#" moryT
ObITb onylleHbl. BenuuvnHa 3agepxku fomkHa Obltb mexay 10
MunnucekyHgamm n 1 yacom.

BameyaHue: TouvHOCTb MHCTpyKumm "Wait" 3aBucuT ot cuctembl Windows. Takke,
3ajepKka AOImKHa paccMaTpuBaTbCA C TOYHOCTbLIO MIOC MUHYC OAMH
uukn ISaGRAF. Ecnn wuHcTpykums "Wait" pocturHyTta, UMKNbl
ISaGRAF BbInonHATCA 4O TEX MOP Moka He UCTeYeT 3afdepxka u
nepen nNpofoHKEHNEM BbINONHEHUS CKPUNTA.

lMpumep: PrintTime
Wait 2s
PrintTime

Bbixo0: 15:45:27
15:45:29
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MeTkn

Goto

3HaueHue:

CuHmakcuc:

ApaymeHmbl:

BameyaHue:

lMpumep:

3HayeHue:
CuHmakcuc:
ApaymeHmebl:

BameyaHue:

lpumep:

Bbix00:

MeTkn MoryT ObiTb nomelleHbl B nbGoe MecTo ckpunta. OHM
MCMNONb3YTCS, Kak Ha3HayeHne Ans MHCTpykummn "Goto" n no3sonsior
yNpaBnsiTb NOTOKOM UHCTPYKUMIA CKpUMTa.

<labelnames>:

<labelname> YHVKanbHOE WMMS B COOTBETCTBMW C COrMaLlEeHUsIMU
ISaGRAF: orpaHunyeHo 16 cumBonamu, HauMHaeTcs ¢ OykBbl, fanee
nayT Byksbl, LMdpbl Uu noavepk. Ecnn onpepeneHa, To 3a MeHeM
MeTKM OOoIKeH cnegoBaTtb cumeon ":".

Henb3si nomeluatb MHCTPYKUUM B CTPOKe, rae onpenenieHa meTka.
Nms MeTkM He [OMKHO coBnagatb C UMeHeM OObSBMEHHOW
nepemeHHon 1SaGRAF

(* IlpmMep cxpunra C OECKOHEUHHM LMKJIOM *)
loop:

PrintTime

Wait 1s

Goto loop

Be3ycnoBHbIN Nepexop Ha MEeTKY
Goto <labelname>
<labelname> UMS METKW onpeaerieHHoe B CKpunTe

Pa3pelieHbl nepexodbl Hasaf. B cnyyae 6eckoHevHoro uumkna,
BbINOMHEHME CKpWUMTa aBTOMATUYECKU MPEepbIBAaeTCH Ha KaXaoMm
BUTKE, AN TOro YToObl COXpaHUTb BbinonHeHve umknoB ISaGRAF.

Print 'Before Jump'

Goto MyLabel

Print 'Within Jump' (*HmMxOrzma He BEIIOJIHIETCS *)
MyLabel:

Print 'After Jump'

Before Jump
After Jump
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If Goto

3HaueHue:

CuHmakcuc:

ApaymMeHmebl:

BameyaHue:

lMpumep:

YCRoBHbIA Nepexoa Ha MeTKy. YcrnoBue — 3To NMbo cpaBHEHWE ABYX
nepemeHHbIx ISaGRAF, nubo cpaBHeHWe NepeMeHHON U KOHCTaHThI.

If <varl> test <var2> Goto <labelname>
If <varl> test <constant_expr> Goto <labelname>

NmetoTcs mecmbi cpaBHEHNS:

= true ecrnu YneHbl UMEIOT OHO 3HaYeHue

<> true ecrnu YneHbl UMEIOT pa3Hble 3HaYeHUs

< true ecrnu nepBbIi YUNeH MeHbLLE BTOPOTo

<= true ecrnn nepBbIi YUNeH MeHbLUE UMW paBEH BTOPOMY
> true ecrnn nepabIit UneH Gonblle BTOPOro

>= true ecrnn nepBbIit YneH Gonblue UnNK paBeH BTOPOMY

<varl> <var2> CUMBOMbl OOBLSBMEHHbIX MEPEMEHHbIX WK
HenocpeacTBEHHO npeacTaBneHHble nepemMeHHble B/B
mcnonb3ytowme cornawenuns "%".

<constant expr> KOHCTaHTa, KOTopaa COOTBETCTBYeT Tuny
nepemeHHon. [na Gynesckux, "0" m "1" MoryT wucnonb3oBaTbCs
"FALSE" n "TRUE". Ons TanmepoB, npedukc "T#" wnnn "TIME#"
MOXeT ObITb OMNyLLEH.

<labelname> UMSA METKU onpe,qeneHHon B CKpunrte.

PaspelwieHbl nepexogbl Haszag. B cnyyae 6eckoHevHoro uumkna,
BbINOSHEHME CKpPUMTa aBTOMATMYECKM MNPEPLIBAETCA Ha KaXaom
BUTKE, ANsl TOro YTOObl COXpaHWUTL BbINONHeHWe LuknoB ISaGRAF.

(* 3DToT BUTOK paboTaeT IO Tex INOp Hoka MyVar He
paBHO TRUE *)

Loop:

If MyVar = TRUE Goto TheEnd

Print MyVar

Goto Loop

TheEnd:
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End

3HayeHue:  3akaHumBaeT CKpuUNT
CuHmakcuc: End
BameyvaHue: WHcTpykumsa "End" gomkHa 6biTb B MOCNeAHen CTpoke ckpunTa

lMpumep: (* 2ror BMTOK paboTaeT no Tex MNOp moka MyVar He
paBHO TRUE *)
Loop:
If MyVar = FALSE Goto Continue
End
Continue:
Print MyVar
Goto Loop
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A.22 Wcnonb3oBaHue MeHemxepa bmbnunortek

A.22.1

k]

Bubnuotekn 1SaGRAF obecneunBalT cTaHOApTHbIA  UHTEpdenc  Mmexay
aBTOMaTnyecKon pa3paboTkon N BO3MOXHOCTSMU NMPOrpaMmMHoro obecneyeHus nnm
obopynoBaHus Leneson cuctembl 1ISaGRAF. CylecTtByeT no ogHon 6ubnuoteke
onsa kaxgoro Tuna uHtepdenca. MeHemkep Bubnuotek 1SaGRAF Workbench
npegHasHadyeH ans  paspabotyska  obopydoBaHUS UM MPOrpPaMMHOro
obecneyeHns. PaspaboTumk ucrnonb3yeT MeHemkep OMONMOTEK ANs onucaHus
nHTepdeiica nporpammupoBaHusi ISaGRAF ¢ oGbekTamu, KOTopble OH co3aaeT.
Menepxep Bubnuotek ISaGRAF Workbench nokasbiBaeT anemMeHTbl OgHOW M3
ounbnuortek 1ISaGRAF. B neBoli 0obnacT OKHa HaxoOouTCA CMUCOK 3NEeMEHTOB
BblOpaHHOM GMbnuotekn. B npaBon obnactn HaxogoAaTCsi TEXHUYECKMe 3amevaHus
(pykoBOACTBO MOMb3oBaTessi) MO 3MEeMEHTY, B HacTOSALMUA MOMEHT BbIGpaHHOMY B
crnucke anemeHToB. MeHio MeHemxepa 6ubnmoTek copgepkaT KomaHgbl Ans
co3faHus, onpeaeneHuss UM U3MEHEHUs 3MNIEMEHTOB aKTUBHOW BubGnMoTeku.
KomaHga “®ann / [ipyras 6ubnuoTteka” paspeluaeT BbIGOp ogHOM M3 GubnumoTek
ISaGRAF. OkHO C neBOM CTOPOHbI OT MEHK CPEACTB TOXe MOXeT OblTb
Mcnonb30BaHo Ansi Bbibopa 6ubnuoTeku:

 functions * DI!@!

2 configurations

I complesx equipments
I boards
Functions
Function blocks
= functi

C function blocks
Conversion functions

YnpaBneHue aneMeHTamu oubnuoTekn

Wcnonb3yiite koMaHabl MeHlo “@ann” ans cosfaHusi anemMeHToB U paboTaiiTe C
CYLLECTBYIOLLMMY SrIEMEHTaMU B OTKPbLITON GUbnuoTeke.

Co30aHue HO8020 afleMeHmMa

KomaHga “HoBbIn” n3 MeHo “@ann” co3gaeT HOBLIM 3NeMeHT B BblOpaHHOW
6ubnmoteke. ViMs HOBOro anemMeHTa BBOAMTCS Ha OCHOBE CreayoLMX NpaBust:

o [InvHa UMeHN He AOMKHa NpeBbilaTh 8 cMMBOMNOB

e [lepBbIil cMMBON JOMKeH ObiTb GYKBOM

o Criegylouime AOMKHbI ObITb ByKBamMu, Lmudpamm nnm CUMBOIOM NOAYEPKNBAHNS
o BepxHU 1 HWXKHUIA PErUCTPbl B HAUMEHOBaHWM HEe pasnuyatoTcs.

TeKkcToBble KOMMEHTapuM CBS3bIBAIOTCA C KaXAbIM 3NieMeHToM bubnuoTteku. 1ot
KOMMEHTapuin BBOOUTCSI BO BpeMsi cO3faHust anemeHTa. Korga cosgaetcs HOBbIN
3MeMeHT, TO AOIMKHO ObITb BBEAEHO creayoLlee:

e ero onpegeneHne ans koHdwurypauvmn B/B,

e ero napameTpbl Ans nnatel B/B,
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e €ro Mosb30BaTENbCKUN MHTEPdENC Ans PYHKUMU UNn hyHKLMOHaNbHOro 6rioka.
Korga cospaetcsi npeobpasoBanune “C”, dyHKums “C” nnm yHKUMOHanNbHbIA Grok
“C”, TO NOMnHbIN hperim ero MCXOOHOro Koda reHepupyeTcs aBToMaTUYECKN.

= Pa6boma ¢ cywecmeyrouwumu sseMeHmamu

KomaHga “®@awnn / MNMepenmeHoBaTb” MO3BONSET MONb30BaTENO U3MEHUTb UMS
UM KOMMEHTapUIA 3NemMeHTa, BbibpaHHOro 13 cnvcka anemeHToB. Komanaa “®ain
| KonupoBaTtb” no3BonsieT Nonb3oBaTento KONMpoBaTb 3NEMEHT, BbICBEYEHHbIN B
aKTUBHOW GMGNMOTEKe, Ha APYro 3areMeHT B TOW e camon Gubnuoteke. Ecnu
3MeMeHT Ha3HayeHus yxe CyllecTByeT, TO BCe ero cogepxaHve Oyger
nepesanuncaHo. Ecnu anemeHT HasHaueHuss He CcyllecTByeT, TO OH Oyaget
aBTomMaTnyeckn cosfaH. Komanpa “®awn / Ypanutb” ypanseTr TeKyLumn
BblOpaHHbI  3NeMeHT K3 akTMBHOW Ombnuotekn. Cnepyrowme KOMMOHEHTbI
aneMeHTa ynpaBnslTcs komaHgamu “TepeumeHoBatb”, “KonupoBatb” u
“Yoanutb”:

® TeXHM4ecKoe npumeyaHve

® MoNHOe onpeaeneHve Ans koHgurypauum B/B

e nMapameTpbl Ans nnatbl B/B nnun cnoxHoro o6opyaosaHus

e ornpepeneHve nHTepdenca ansg pyHKUMM v gyHKUMoHanbHoro 6rnoka

e ycxoaHble koAbl ANA YHKUMM U yHKUMOHAnNbHOro 6roka, HanucaHHOro Ha
a3blke IEC

e ycxoaHble koabl Anst npeobpasoBarus C, pyHKUMM 1nu yHKLMOHaNbLHOro 6rnoka

.& Ecnu anemeHT - 310 npeobpasoBaHue “C”, dyHkums “C” unu ¢yHKUMOHaMbHbINA
6nok “C’, TO ero wums aBTOMaTM4eCckm He OOHOBMAEeTCs KoMaHZamu
“MepenmeHoBaTtb” unu “KonnpoBaTb” B NOAKMNIOYEHHOM UCXOOHOM KOAeE.

.& Ecnu anemeHT - 310 (hyHKUMSA, HanncaHHas Ha a3blke IEC, TO nms Bo3BpaLLaemoro
napameTpa He uaMeHsieTcs komaHgamu “lMepeumeHoBaTh” 1nu “KonupoBatb”.

= Ycmanoeka naponbHoU 3aujums!

KomaHga “®aunn / YctaHOBMTb naponb” Mo3BOMsieT Monb3oBaTento onpeaenvtb
NnaponbHylo 3alMTy Ans BbIGpaHHOrO 3rneMeHTa B OTKpbITOM OGubnuoTeke.
ObpatuTtecb k pasgeny “lMaponbHasi 3awmTa”, B KOHLe MepBOM 4acTu 3TOro
pyKkoBOACTBa ANS MonyvyeHus AanbHewlen MHdopmaumm ob ypoBHSX maponemn u
3awmTe AaHHblX. [Maponu oTHOCATCSt TONbkO K BblbpaHHOMY 3nemeHTy. OHu He
MMEIOT HMKaKOro BMUSHWUA Ha Apyrve anemeHThbl B bubnuoteke ISaGRAF.

= KomnunupoeaHue ¢hyHKkyuli u hyHKUUOHaNbHbIX 6510K08

Korga BbibpaHa 6ubnuoTteka yHKUMA Unu yHKUMOHAbHbLIX GIOKOB, HanvcaHHas
Ha sa3bike |EC, komaHga “lMpoBeputb (KomnunupoBatb)” wMeHio “dann”
ncnonb3yeTcst Ans NPOBEPKU CUHTaKcuUca BbIGpaAHHOIMO 3fEMEHTa U Co3[aHusl ero
o6bekTHOro koga. ®yHkuumM n 6rnoku, HanucaHHble Ha s3blke |[EC, fomkHbl BbITb
cKOMNUNMpPoBaHbl 6e3 oWwnBoK, Mpexae YemM OHW MOryT ObiTb WCMOMb30BaHbl B
npoektax |SaGRAF. 3ta komaHaa He addpekTuBHa, ecnu BblOpaHa Apyras
6ubnumoTeka.
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TexHu4YyeckKkue 3amMeqyaHusi

KomaHgoa “Pepaktop/ TexHuuyeckue 3ameyvyaHus” O3BOMSET MOMb30BaTENtO
onpefennTb CTaHOApPTHbIN TEKCTOBbIA dhopmaT ANs BCEX 3MEeMEHTOB TeKyllen
BblbpaHHON GubnunoTtekn. Bo BpemMs penakTMpoBaHWA TEXHWYECKOro 3amevaHust
HOBOrO 9riemMeHTa, 3TOT (opMaT WUCNOMb3yeTCA Kak OCHOBHOW ckeneT. 3TO
Nno3BonsieT Monb30BaTentd ONTUMU3VMPOBATb  pPenakTMpoBaHWE TEXHWYECKOro
3aMeyaHusl.

KomaHga "WHcTpymeHTbl /| CtaHpapTHbiM chopmaTt 3amevaHusi nossonseT
nonb3oBaTeno OnNpedenuTb CTaHAapTHbIM  TeKCToBbIM  cdopmaT Ans  BCex
3MIeMEHTOB TeKyllel BbiOpaHHoW OubnuoTtekn. Bo Bpemss pegakTMpoBaHust
TEXHUYECKOTO 3aMeyaHusi HOBOrO 3rieMeHTa, 3ToT (opMaT UCMOoNb3yeTcs Kak
OCHOBHOW  ckeneT. 3OTO  MO3BOMSIieT  MOMb30BaTeN0  ONTMMWU3UPOBATb
pefakTpoBaHMe TEXHUYECKOro 3aMeyaHus.

Mapamempsbl

lMapameTpbl 9nemMeHTa OMUCbIBAlOT WHTepderMc Mexay KOMMbIOTEPHbLIMU
onepauusmu, obecrneynmBaemMbiMU 3MEMEHTOM, WM WCMOMb30BaHUMEM IJNiEMEHTa B
npunoxeHun ISaGRAF. MapameTpbl MMEOT pasnnyHoe 3HadyeHne ANs Kaxgoro
Tuna anemeHTa 6GunbnuoTeku.

MapameTpbl KoHdWrypauum B/B  onpepensitoT nonHell  Habop nnat B/B
KOHUrypaumm, u MMeHa NepeMeHHbIX M0 YMOMYaHMWIo, UCTONb3yeMbIX AN KaHanoB
B/B. MapameTtpbl nnatel B/B wnu cnoxHoro ob6opyaoBaHusi onpeaensior
PU3NYECKYIO MU NOTUYECKYHO KOoHdUrypaumio nnatbl. [MapameTpbl yHKUUU vnv
dyHKUMOHaNbLHOro 6roka onpeaensoT uHTepdenc anemeHTa, B COOTBETCTBUU C
cornawleHusimm BbizoBa yHKuMn ST a3blka. Ona dyHkuumM npeobpas3oBaHUsi He
cyuwiectByeT  MapameTpoB, Tak KaK OHa  UCMonb3yeT  CTaHAapTHbIN
npegonpeneneHHbIn nHTepdenc.

HcxoOdHble kodbi C

ISaGRAF Workbench nossonsieT nporpamMMucTy ynpaBnsaTb MCXOOHbIM KOAOM
6ubnmoteyHoro npeobpa3oBaHus, OYHKUMM UM PYHKUMOHanbHoro  6roka.
UcxoaHbin kof cpyHKUMM Unn Grnoka, HanucaHHbln Ha s3bike |[EC, - 3TO TekcT unm
avarpaMma, onvcaHHas s3blIkOM, NPUKPenneHHbIM K dyHKumu. McxogHble koabl “C”
KOMMOHEHTOB  (“‘C”  yHKUMK, YHKUMOHanNbHble 6rokn  “C” u  dyHKUUK
npeobpa3oBaHns) pas3gensalTcs Ha ABa pasfenbHbiX darna: ucxoaHbii ko C
3aronoBKa, KOTOpbI COAEPXUT WMEHHO onpeferneHue WHTepdenca, B
COOTBETCTBUM C OMpeAeneHeM napameTpoB anieMeHTa, 1 ¢hailyi ICXOQHOro KoAa
C, KOTOpbIN coaepXnT peanusauuto paboTbl anemeHTa.

ISaGRAF Workbench renepupyeT cain ucxogHoro Kkoga, Koraa co3gaercsi HoBbIN
6unbnunoTteyHbln anemeHT. OH Takke co3aaeT U OGHOBMNSAET UCXOAHbIA 3arofioBOK,
OCHOBaHHbI Ha onpefeneHuy napameTpos. [MporpammmncT MoXeT MCMonb3oBaTb
TekcToBbIN pegakTop ISaGRAF ansa 3aBepLueHnsi anna MCxogHoro koaa.

Apxueauyus asiemeHmoe 6ubriuomekxu

KomaHga "MHcTpyMeHTbI / ApxuB" 3anyckaeT MeHemxep apxunoB ISaGRAF 4To6bl
COXPaHWTb WMU BOCCTAHOBUTb 3MeMeHTbl GubnuoTekn. Bbl OomkHbI BblibpaTth
6ubnunoTeky nepep 3anyckom "KomaHabl apxmB ". MeHepXep apXvBOB MoKa3biBaeT
3reMeHTbl TONbKO OfHON 6ubnmoTeku 3a pas.
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A.22.2 KoHdurypauus B/B

Bubnuoteka koHdpurypaumm B/B 1SaGRAF obecneunBaeT nerkui nyTe Ans
MHMUManu3aumm HoBbix npoekToB ISaGRAF ¢ npegonpeneneHHon koHdurypaumen
B/B. KoHdurypaums B/B onpegenser:

e Habop nnaT B/B

e 3HaYeHUs Mo yMom4aHuio AnA napameTpos nnat B/B

® MMeHa No ymorn4yaHuio Ans kaHanos B/B

Korga cospaetcst HoBbIl NpoekT ISaGRAF ¢ 6ubnuoteuHon koHgpurypauvei B/B,
COOTBETCTBYlOLWee coeauHeHve B/B aBTomaTunyecku ycTaHaBnuMBaeTcs, W
nepemeHHble B/B, cooTBeTCTBylOLUME MMEHaM KaHanoB, aBTOMaTUYECKN
06BABNSIOTCSA B CrioBape npoekxTa.

OnpepeneHne KoHdwurypauum B/B penaetca npu nomowwm cpeacts CoeauHeHus
B/B 1SaGRAF (10 e camoe CpeacTBO WCMOMNb3yeTCsi BHYTPU MpoekTa).
Obpatutecb k pasgeny “CoeavHenve B/B” B pykoBoacTBe Ans MnonyvyeHus
fanbHenwen wnHdopmaumm no TOMY, Kak WMcrnonb3oBaTb 3TO cpeactBo. Korga
BCTaBnseTcqd HoBas nnata B/B B koHdurypaumio, BCe KaHanbl HOBOW nnatbl
06bSABNSAITCA CO CTAHAAPTHLIMM MUMEHaMK Mo ymon4daHuio. CTaHaapTHoe MMS Mo
ymonyaHuio kaHana B/B nmeet cnepytowmin doopmar:

<HanpaBneHue><TUN><Homep_pa3bema>_<HOoMep_KaHana>

MepBhbIii cumBON 0603HaYaeT HanpaBneHve kaHana B/B:
B kaHan BBoAa

O i KaHan BblBOAA

BTopoin cumeon o6o3HavaeT Tvn kaHan B/B:
X NOrnYecKknin

D aHarnoroBbIN
M coobLeHne

Hwxe faHbl npMMepbl CTaHA4APTHBLIX MMEH kaHanoB B/B:
IX0_7 .o norudeckuin Bxopg - nnata Ne0 - kaHan Ne7
LienoYncrieHHbIn Bbixoa - nnaTta Ne2 - kaHan Ne4

KomaHnga “CoeguHutb kaHanbel B/B 7 Pepaktopa CoegvHennnn B/B ncnonb3syetcs
AN U3MEHEHNS UMEHN MO YyMOMYaHuio, NPUCOeAUHEHHOrO K KaHany B/B.

A.22.3 CnoxHoe o6opyaoBaHue B/B

Bce kaHanbl oguMHOYHOW nNNaTbl MMEWT TOT Xe caMbli TUM  (FOrMYeCcKui,
aHarnoroBbl UnNM coobLleHne) U HanpasneHue (BBog unu BbiBog). CrioxHoe
obopynoBaHue B/B npeacrasnseT yctpovictBo B/B ¢ kaHanamy pasnuyHbIX TUMOB
unu HanpaeneHui. CrnoxHoe obopyaoBaHue B/B npefctaBnsieTcss Kak CNMCOK
oanHoYHbIX nnat B/B. OHO wncnomb3yeT TONMbKO OAMH pa3beM B CMMCKE LUaccu
coeavHeHui B/B.
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2

A.22.4

[Ona onpegeneHns cnoxHoro obopygoBaHvs B/B  nonb3oBaTenb  AOMmMKeH
onpeaenuTb CUCOK OAMHOYHBIX NnaT, KoTopble onpeaenst obopynosaHue B/B. OH
TakkKe OOMKEH BBECTU AeTanbHble napamMeTpbl Kaxao OAMHOYHON nnaTel. Cnncok
OAMHOYHBIX NnaT B/B BBOAUTCS Npy NMOMOLLIM OKHa Avanora.

HaxaTvne kHonku “[o6aBuTb’ nossonseT nonb3oBaTento Ao6aBuUTb OAUHOYHYHO
nnaTy B KOHeL, Tekyllero cnucka. KHonka “BcTaBUTb” ncnomnb3yeTcs Ans BCTaBKu
HOBOW OAMHOYHOM MnaTbl Mepen TeKyllen BblOpaHHOW nnaTton B cnvcke. KHomka
“Yoanute” ypanseT BbiOpaHHYd OOMHOYHYH nnaTty w3  cnucka.  KHonku
‘NMepeumeHoBaTtb” 1 “lMapameTpbl” UCMOMbL3YIOTCA AN WU3MEHEHUS WUMEHU U
napameTpoB BbIGpaHHOW oauHO4HOW nnatbl. OBpaTuTech K COOTBETCTBYHOLLEMY
pasgeny Ans MofiHOro OObSACHEHUS MapamMeTpoB OAWMHOYHOW nnaTbl. CrnoxHoe
obopynoBaHue B/B moxeT rpynnupoBate Ao 16 opuHouHbix nnat B/B. Uwms
OOMHOYHOW NNnaTel (BHYTpU o6opyaoBaHus B/B) He MoxeT npeBbillaTe 8 CMMBOIOB.

MnaTa B/B

Bubnuoteka nnat B/B ISaGRAF onpepensieT ctaHOapTHbIA UHTepdEnc mexay
nepeMeHHbIMU MPUIOXEHUA U LeneBbiM obopyaoBaHueM. Bo Bpems onvcaHus
NpUnoXeHust Bce nepemeHHble B/B nogkniovaloTes K KaHanam ueneson nnatbl B/B.
Mnata B/B ISaGRAF onpegensetcs no umeHn v no “kntoyeBomy kogy OEM”
(“OEM key code”), koTopblii onpegensieT ero noctasBwuka. [pyrue napameTpbl
nnaTel B/B onvceiBatoT Tononoruto nnatebl B/B (konmyecTBo kaHanoB, HanpasneHue
KaHana v Tun), 1 KoHdurypaumio, 060pyoBaHUs UK NPOrpaMmHyto.

Mapamempsbi nnamei B/B

CyulectByeT [ABa pasfnuyHbIX TuNa napameTpoB Ans nnaTtel B/B: obuwue
napameTpbl, KOTOpble onpeaenstTcsa Ana nbor nnatbl Gubnuotekn 1ISaGRAF, n
OEM  napameTpbl, KOTOpble  cneuuduyHbl  AnNs  peanu3auuy  nnathbl,
obecneyrBaemble nocTaBLUMKOM obopyaoBaHus. ObmMe napameTpbl BBOOSTCH B
BepXHeln YacTu OKHa onpefeneHuns napameTpoB nnatbl B/B. 3Tn napameTpsbl (nntoc
umsi nnatbl B/B) noeHtudunumpytot ctaHaapTHbIM nHTepderic nnatel B/B ISaGRAF.
“KnouyeBon kopg OEM” - npoctoe 4ucro, KoTopoe onpegensieT nocTaBLiuKa
obopyaoBaHusA. Bce nnatbl, onpeaeneHHble OAHUM NOCTaBLUMKOM, AOMKHbI UMETb
OaMH U TOT e knodeBon kog OEM. Knwouvesoit kog OEM - 310 16 6UTHOE
Oe33HaKoOBOe CNOBO, BBeAEHHOE B  lIeCTHaguaTepudyHoM  dopmare.
3apesepsurpoBaHHbIv kntodeson kog OEM ans ICS Triplex ISaGRAF Inc paseH “1”.
maBHble napameTpbl onpegenstoT Tonorormo nnatel B/B. Yucno kaHanoB
onpedensioT YWCMO [AOCTYMHbIX KaHanoB Ha nnate. Tum nnatel - 3710 TvN
nepeMeHHbIX, KOTopble MOTyT ObITb NOAKMIOYEHBI K kKaHanam nnatel. HanpaBneHue
onpefjensieT KakMe nepeMeHHble MOAKMYEHbl K nnate - BXOAHblE UMK
BbIXOAHbIE.

3ameyaHue: [epemeHHble B/B pas3nuuyHbiX TWMOB WNW HampaBrieHWn He MoryT ObiTb

CrpynnupoBaHbl Ha oaHoW u Tol xe nnate B/B 1ISaGRAF. 3to cBolictBo Tpebyet
crnoxHoro obopyaosaHusi B/B.

lMapamempbi OEM

MapameTpel OEM BBOAATCA B HWKHEW YacTU OKHA onpedeneHuns napameTpoB
nnatbl B/B. 3T napameTpbl onpeaensoTca noctaBlwmkamy nnat B/B n asnsioTca
crneunduyHbiMM ans nnatel. CywectByeT makcumym 16 OEM napameTtpoB ans
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nnatbl. MNMnata moxeT He nMeTb OEM napameTpbl. MeHemxep 6ubnmotek ISaGRAF
Nno3BonsieT MocTaBLUMKy oBopyaoBaHUs onpefenutb uaeHTUdukaumo n dopmar
Kaxkgoro napameTpa, 1 MeTOA, UX BBoAa.

Keagpat cnesa cogepxuT cnucok OEM napametpoB. Kaxabii napameTp
naeHTUuUMpyeTcs MMeHeM U rormyeckum Homepom, ¢ 0 po 15. lMnowaap
crnpaBa COAOEpPXUT [eTanbHOe oOnvcaHue napameTpa, BblbpaHHOro creBa.
MapameTp BbIGUpaeTCs B CNUCKE Ans AOCTYNa K ero nonHoMy onucanuto. Haxatve
KHOMKM “O4mcTuTb” cbpacbiBaeT onucaHve napameTpa W yganseT ero u3 cnvcka
napameTpoB. [1pegynpexaeHne: oTMeHa 3ToW KOMaH4bl HEBO3MOXHA.

Wms napameTpa ucnonb3yeTcst ANnst UAEHTUMKaLUM COOTBETCTBYIOLLENO BXOAHOMO
nons BO BpeMsA coeduHeHus nnatbl B/B, ecnv none gomkHo ObiTb onpepeneHo
aBTOMaTMyeckum onepatopoMm. WMsi napameTpa [OOMKHO — YOOBMNETBOPSTb
crneayoLMM npasunam:

® MakcumanbHas AnuHa umexun 16 cumBonos

e MepBbI CUMBON AOMKEH ObiTb GyKBOM

e crieyloLme CMMBOJbI AOIMKHbI 6bITb BykBaMu, uudpaMm unm CMMBOJIOM *_

Tvn napameTpa onpefensieT BHYTPeHHUMW chopmaTt napameTpa U ero BXOAHOW
napameTp BO Bpemsi coeanHeHus B/B npunoxeHus. Hwke gaH cnncok BO3MOXHbIX
BHYTPEHHUX hOopMaToB:

[l

word... ....6e33HakoBoe 16 GUTHOE CNoBO

long ... ..6e33HakoBoe 32 GUTHOE CroBO

word hexa..........6e33HakoBoe 16 6UTHOE CrnoBo

long hexa........... 6e33HakoBoe 32 6UTHOE CroBo

boolean.............. 6e33HakoBoe 16 6GuTHoe cnoBo (Tonbko MMagwuin  6ut
ncnonb3yeTcs)

character............ Oe3sHakoBoe 16 OuTHOoe crnoBo (TONMbKO Mnapwui 6ant
ncnonb3yeTcs

..MaccuB n3 16 6anT, cogepxaliuii CTPOKY, OKaHYMBAIOLLYHCS

Hyrnem

float.................... NPOCTOW TOYHOCTM 32 BUTHOE NnaBatoLLee 3Ha4YeHne

Hwxe AaHbl BO3MOXHbIE BXOAHblE (hopMaThl:
word................... 6e33HaKoBOe OECATUYHOE CrOBO

long ...0e33HaKkoBOE ANMHHOE CrOBO
word hexa. .6e33HaKOBOE LLeCTHaALaTepU4HOEe CITOBO
long hexa ..6e33HaKOBOE LLIECTHaALaTepPUYHOE ANMHHOE CITOBO

boolean.............. “true” unmn “false”

character ..OAVH cmBON
string.. .CTpoOKa B Kogax ascii (makcumym 15 cumBonos)
float.... ..NMPOCTON TOYHOCTM NnaBalLlee 3HaYeHne

OkHo “mocTyn” ncnonb3yeTcs Ans onpeaeneHns Toro, Kak KOHeYHbIN Nonb3oBaTernb
MOXeT nonyyuTb JocTyn Kk napametpy. Ecnu  yctaHoBneHa  onuusi
“‘Monb3oBaTtenb’, TO MapameTp MOKa3biBaeTCHd Kak BXOOHOE Mofie BO BpeMs
coeavHeHusa nnatbl B/B. 3HaveHne no ymonyanmio OEM napameTpa vcnonb3yetcs
Kak HayanbHoe [Ans pefakTupoBaHusi napameTtpa. Ecnv yctaHoBneHa onuusi
“CKpbITbIM’, TO MapaMeTp SBNSETCA KOHCTAaHTOM M He MOsIBNSIETCA B OKHe
coeavHeHns nnatbl B/B. 3HayeHue no ymonyaHuio OEM napameTtpa onpegenset

3HayeHve napameTpa KOHCTaHTbl. Onumsa “TONbKO Ha YTeHMe ~ MHAMUMPYET, YTO
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napameTp BMaumMm Ana nosib3oBaTtend, HO He MOXeT ObITb M3MeHeH. Ero 3HaueHue
Nno YMON4YaHUIO NCNOJIb3YeTCA KaK KOHCTaHTa.

A.22.5 ®yHKUMM M GNOKKU, HaNUCaHHble Ha A3blke |IEC

ISaGRAF ynpaBnser 6ubnuoTtekon YHKUMA 1 YHKUMOHANbHbLIX  OroKoB,
HanucaHHbIX Ha A3blke |IEC. [JocTynHble 3blk1 ANSt ONUCaHUA TakuxX QYHKLUUA Unn
6rokos - ato FBD (Function Block Diagram), LD (Ladder Diagram), ST (Structured
Text), IL (Instruction List). 3ameTbTe, 4yTo A3bikv LD 1 FBD MoryT 6biTb CMeLLaHbI B
opfHown n Tom xe anarpamme. A3bik SFC (Sequential Function Chart) He moxeT BbITb
ucnonb3oBaH Ana  onucaHua  dyHKuMM unu  6noka B Gubnuoteke. Asbik,
NpUKPENIeHHbIA K anemMeHTy 6ubnmoTekun, BeIbUpaeTcsa Koraa cosgaeTcst yHKLUWS,
1 He MOXeT OblTb M3MEHEH No3Xe.

Komnunsuyusi

PDyHKUMM 1 BNOKKM, onpefeneHHble B 6ubnunoTeke, AOMKHbI ObITb CKOMNUIMPOBAHbI
(npoBepeHbl) nepea TeM, kak OHU MOryT GbITb MCMoONb3oBaHbl B npoekTe 1ISaGRAF.
Bonee HW4ero He OOMKHO ObITb M3MEHEHO CO CTOPOHBLI BubnunoTekn, kacaroLieecs
YHKUMIA 1 BrokoB. BnemMeHTbl 6UBNMOTEKN aBTOMaTUYECKN MOSIBMSIIOTCS B OKHE
MeHIo Bblbopa, korga ucnonb3dyeTtca rpadwudeckuin pepgaktop LD/FBD BHyTpu
npoekra.

DyHKUMSA, onpedeneHHas B GuGnunoTeke, MOXET Bbi3blBaTb APYryld GUBNMOTEUHYO
dyHKkumio. OpgHako cuctema ISaGRAF He nogaepxuBaeT peKypCUMBHOCTb B BbI30BE
PYHKUMA. PyHKUMOHATBHbBIA 610K, HANUCaHHbIN Ha A3blke |IEC, He MOXET Bbi3blBaTb
apyrve dyHKuMoHanbHble 6mnoku (Hu Ha IEC, Hu Ha s3blike “C”).

Be00 ucxo0HbIx K0O0o8

WcxoaHbin kop 6ubnunoTteyHor yHKUMM Mnn yHKLUMOHaNbHOro 6rioka BBOAMTCS,
mcnonb3ys ctaHgapTHele cpeactea ISaGRAF: rpacduyeckuin pegaktop ans LD vnn
FBD nporpamm, TekctoBbin pegaktop ans ST wnum IL nporpamm. Ob6paTtutecb Kk
COOTBETCTBYIOLLEMY pasfenly B 3TOM PYKOBOACTBE Afsi MONyYEHUst AanbHewnLuen
MHopmauum 06 3Tmx cpeactBax. [eHepatop KopoB ISaGRAF moxeT ObiTb
HanpsiMylo BbI3BaH U3 rpadnyeckoro UM TEKCTOBOIO OKHa pedaKkTUpOBaHUS Ans
3aBepLUEHNS UCXOAHOro Koaa bubnvoTteyHow yHKLMM nnm broka.

Cnoeapb JIOKaJIbHbIX MepPeMeHHbIX

BubnuoteuHas yHKUMS UNM PyHKUMOHANbHBLIA GNOK MOXET UMETb FOKarbHbIE
repemMeHHble 1 NoKanbHO onpefeneHHble crnoea. [Ans foctyna K AeknapypoBaHuio
nepemMeHHoOW nonb3oBaTeNb AOMMKEH BbIMOMNHATL KOMaHAbl “CnoBapb” M3 MEHI0
“@®ann” B OKHe pegakTopa, BO BpeMsl pe4akTMpoBaHNs UCXOAHOTo Kofa yHKUMK.

BubnuoteyHas yHKUMA WM yHKUMOHanNbHBIM GMOK He wMeloT goctyna K
rnobanbHoOW NepeMeHHON UnKu 3K3emnnsipy yHKUMoHanbHoro 6noka. JlokanbHble
nepemeHHble PYHKUMM JOMKHbI BbITb MHULIMANU3NPOBaHb! B Tene yHKLMN.

JlokanbHble nepemeHHble yHKUMOHanbHOro 6roka, HanucaHHble Ha s3blke |EC,
KOMMPYTCS (3K3eMNIsp) Kaxkabli pas, korga 6nok ucnonb3yeTcss B MPOEKTE.
JlokanbHble NepeMeHHble 3K3eMMsisipa COXPaHSIIOT CBOM 3HAYEHWst OT Bbl30Ba K
BbI30BY.
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g OnpedeneHue uHmepgelica

DyHKUMM MU PYHKLMOHaNbHbIE Broku MOryT MMeTb A0 32 napameTpoB (BXOZOB
unu BbIxoaoB). PyHKUMS Bcerga umeeT oAuH (M TOMbKO OOMH) BO3BPaLLaeMbI
napameTp, KOTOpbI [OMKEeH WMEeTb TO e caMoe WMS, YTO U YHKUMS, Ans
COOTBETCTBUA cornalleHnam asbika ST. Crieaytollee OKHO Amarnora WUCMnosb3yeTcs
ANs onncaHus napameTpoB yHKLMKM unu bnoka:

Cnucok B BepxHeil NeBOW YacTU OKHa MOKasbiBaeT nNapameTpbl, B Mopsake
BbI3blBalOLLEN MOAENN: CHavana napaMeTpbl Bbl30Ba, NOTOM NapameTpbl BO3BpaTa.
HwkHAsS 4acTb OKHa MokasbiBaeT AeTanbHOe OnWcaHue napameTpa, B AaHHbIN
MOMEHT BblbpaHHOro B cnucke. Jllob6or M3 TmnoB AaHHbix ISaGRAF MoxeT 6biTb
ucnonb3oBaH AnsA napameTpa. [apameTpbl Bo3BpaTa A0MKHbI ObiITb PacnonoXeHsl
B CNWCKe Mocne napameTpoB BbI3oBa. HaumeHoBaHWe napameTpoB [AOIMKHO
COOTBETCTBOBATb CrEeAyLLMM NpaBunam:

e ANVHA UMEHWU He JOMKHa npesbiWwaTth 16 cumMBONoB

® MepBbI CUMBON AOMKEH ObiTb BykBON

e criegyloLye fOMKHbI ObiTb BykBaMu, Ldpamy UM CUMBONOM MOAYEPKUBaHNSA

® BEPXHUN U HWXKHWI PErncTpbl B HAMMEHOBAHUM HE pas3nnyatoTcs

KomaHga “BctaBuTb” ucnonb3yeTcs ANA BCTaBKA HOBOTO napameTpa nepej
BblbpaHHbIM napameTpoMm. KomaHpa “Yaanutb” uvcnonb3yeTcsa AN yaaneHus
BblGpaHHOro napameTpa. KomaHga “Ynopsigountb’ aBTOMATUYECKN nepecTtaBnseT
(copTupyeT) napameTpbl Tak, YTO NapameTp Bo3BpaTa CTaBUTCS B KOHEL, CUCKa.

A.22.6 “C” cpyHKLMUM N byHKUNOHANBbHbIE GOKK

“C” yHKUMM 1 YHKUMOHANbHbIE OMNOKM - 3TO KOMMbIOTEPHbIE  DYHKLMU,
BbI3blBAaEMble M3 NPUMOXEHUS aBToOMaTu3auun, B COOTBETCTBUM C MHTepdenicom
BbI30Ba (pyHKUMN s3blka ST.

DYHKUMM ABMAIOTCH CUHXPOHHBIMU Npoueccamn. Lienesoe npunoxenune |ISaGRAF
npuocTaHaBNMBaeTCs BO BPEMS BbIMOMHEHUST pyHKUUK. PyHKUMOHanNbHbIE 6noku
06beanHAT onepauun K cTaTuyeckme CKpbiTble daHHble. Hanpumep, dyHKUMS
“cyeTunK’ npeacTaBnsieT onepauunio cyeTa, a Takke pesynbTar cyeTta. OyHkuum un
YHKUMOHanNbHble  6rokM  MOryT  ObiTb  MCNONb30BaHbl  ANA  MOMOMHEHUS
BO3MOXHOCTE CTaHAApTHOrO fA3blka asTomMaTu3auuMu, wnu Ans  gocTyna K
CUCTEeMHbIM pecypcam.

% OKHO ornpefeneHVs napaMeTpoB MCMONb3yeTcs ANs onpedeneHns UMeHn u Tuna
KaJoro BbI3bIBAEMOrO MMM  BO3BpallaemMoro napameTpa yHKUMM  Unu
dyHKUMOHanbHOro 6rioka. MeHio komaHg “PemakTMpoBaTtb’ MCMONb3yeTcs Ans
onpefeneHnss napameTpoB BbIOpPaHHOW YHKUMM unu dyHKUMOHaNbHOro 6roka.
DyHKUMA MOxXeT umeTb A0 31 BbI3bIBAEMOro napameTpa W Bcerga oaviH
BO3BpalWaembli napameTp. ®PyHKUMOHaNbHbIM 6ok MoxeT wmMeTb Ao 32
napameTpoB C noBbIM  COOTHOLIEHMEM BbI3bIBAEMbIX W  BO3BpaLLAEMbIX
napameTpoB. Hxe gaHo cooTBeTcTBMe Mexay Tunamu ISaGRAF n Tunamu “C”:

BOOLEAN unsigned long 6e33HakoBoe 32 6uTHoe cnoso: 1=true / O=false
ANALOG long 3HakoBoe Lenoe 32 6uTHoe CroBo
REAL float NPOCTOW TOYHOCTM NnaBatoLlee 3Ha4YeHne
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TIMER unsigned long 6e33HakoBoe Lenoe 32 6uTHoe crnoso (6rok - 1
ms)
MESSAGE char* CTpOKa CMMBOJIOB

Korga copepxaHune coobuieHns nepeaaetcs B “C” pyHKUMIO Unn yHKUMOHaNbHbIN
6ok, OHO He MOXeT coaepxkaTb HyneBble cumBonbl. CTpoka, nepeaasaemasi B “C”
KopA, 3aKaH4YMBaeTCs HymneM.

Obpatutecb k ISaGRAF Target User's Guide ans nonyyeHus AanbHeunwlen
MHOPMaumMM Mo TOMY, Kak ynpaBnsTb WCXOAHbIM kodoM “C” dyHKUMM unu
PyHKUMOHaNbLHOrO 6roka, M Kak WMHTEerpupoBaTb HOBbIA 3MIEMEHT B LEMEBYHO
cuctemy ISaGRAF.

A.22.7 ®yHKUMU NpeoGpa3oBaHUA

DyHkuma npeobpasoBaHus - 310 “C” dyHKUMA, Bbi3biBaeMasi MeHegkepom B/B
ISaGRAF kaxgbii pa3, korga aHanoroBasi NepeMeHHasl, WCMomnb3yllas 3To
npeobpa3oBaHue, ABNSIETCA BXOAOM UMK BbIXOAOM NPOEKTa.

PyHKUMA CO3[aeT OTHOLUEHWE MeXAy 3MNEeKTPUYECKUM 3HaYeHWeM MepeMeHHOW
(cuMTaHHOEe Ha BXOAHOM AaTyMKe WM NOCNaHHOe Ha BbIXOAHOE YCTPOWCTBO) M ero
dM3NYECKAM  3HAYEHMEM  (MCMOMb3yemMoe B BbIPAKEHWUAX  MPUMOXEHWS).
CnepoBaTenbHo, yHKUMS OenuTcs Ha ABe 4YacTu: BXoAHoe npeobpasoBaHve u
BbIxoAHOe npeobpasoBaHne. MeHemkep 6Ombnuotek ISaGRAF  nossonsieT
nonb3oBaTeno ynpaensTb UCXoAHbIM kogoM “C” dyHKUMKM npeobpasoBaHus.
MNpeobpasoBaHne MOXeT OblTb  WCMOMNbL30BAHO  AMA  LEMOYUCMEHHbIX W
BELLECTBEHHbIX aHanoroBbIX NepemMeHHbIX. ATO 3HA4YUT, YTO MHTepdenc PyHKUMN
npeobpa3oBaHna Bcerga onpegenseTcs NnaBaloWyMU 3HadYeHusamu. VHTepdeiic
oavHakoB Anst nwoboi  dyHkumMn npeobpasoBaHusi. Onpepenenve “C” aToro
nHTepdpenca caenaHo B channe onpegenexunss “TACNODEF.H”.

Obpatutecb k ISaGRAF Target User's Guide pans nonyyeHuss AanbHemnwwen
MHopMaLUuMm no TOMYy, Kak ynpaBnsaTb MCxogHbiM kogoM “C”  dpyHKUMmM
npeobpa3oBaHns, U Kak WHTErpupoBaTb HOBLIN 3MEMEHT B LIENEeBYI0 CUCTEMY
ISaGRAF.
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A.23 WUcnonb3oBaHue yTUNUTbI apxmBupoBaHusa (ApxmB)

A.23.1

YTtunuta apxusmpoBaHus ISaGRAF nossonsieT nonb3oBaTento COXpaHATb NPOEKTbI
ISaGRAF 1 6ubnunoteku Ha auckeTax unu B Katanore aybnvposaHus. MeHepxep
ApxuBoB ISaGRAF — 3To amanor, KoTopbli MOXET OblTb Bbi3BaH U3 MeHemxepa
MpoekToB nnn MeHexepa bubnunotek ISaGRAF.

MpeanonaraeTtcs, YTO ANA CO34aHWS U COAEPXaHUs HaOeXHbIX apxuBoB, GyayT
MCMONb30BaTLCA CrEAYIOLLME NONOXKEHUS::

e 3anucblBaiiTe UMsi 1 ONuUcaHne coxpaHeHHoro o6bekTa Ha Haknewky aucka

o He coxpaHsviTe NnpoekTbl U GUBNNOTEKM Ha OOHOM U TON XKe OUCKeTe

e He coxpaHsviTe pa3Hble NPOeKTbl Ha OOHOW 1 TOW XXe auckeTe

Bbi3oB MeHepkepa apxuBoB

Ouanor "ApxuB" MoxeT OblTb Bbi3BaH U3 MeH "WHCTpyMeHTbl /| ApxuB" OkHa
YnpasneHusi MNpoektamu, 4YToBbl COXpPaHWUTL UM BOCCTAHOBUTbL MPOEKT Unu obLyve
OaHHbIe.

Ouanor "ApxuB" MOXeT Takke ObiTb 3anyuieH komaHaon "MHcTpyMeHTbl / ApxuB"
MeHepxepa Bubnuotek ISaGRAF, 4tobbl COXpaHWUTb UMM BOCCTAHOBUTL 3NIEMEHTbI
6mbnunoTekn BoIGpaHHON B HacTosiLLee BpeMsi B okHe MeHemxepa bubnuoTtek.

lpoekmsbi

MpoekT Bcerga coxpaHseTcst B ero nomnHon dopme. Bce KOMMOHeHTbI npoekTa
(McxofHble nporpammHble  dainbl, OObEKTHble Koabl UM WUCMOMHSieMble Kofpl
NPUNOXEHNS) COXPaHSAIOTCA BMECTE B OAHOM M TOM Xe apXxvBHOM cbaiine. Bbibop
onumm “ckatme” cokpallaeT pa3Mep apxuBa nNpoekTa.

AnemeHmbl 6ubnuomeku

OnemeHTbl 6Mbnunotek ISaGRAF moryT ObiTb coxpaHeHbl MHAMBUAyanbHo. Bce
KOMMOHEHTbI BUONMOTEYHOro anemeHTa (TexHU4Yeckoe 3amevaHue, onpegeneHue,
NHTepdenc, MCXoOHble KOAbl ...) COXPaHSATCA BMECTe B OOHOM U TOM Xe
apxuBHOM dhavine.

O6uwue daHHbIE

KomaHga "UHcTpymeHThI / ApxuB /| O6wue aaHHbIe" okHa YnpaBneHus [poekTom
rMo3BOnsieT Monb3oBaTeNio COXPaHsATb WNM BOCCTaHaBNMBaTb [faHHble "obliero
ananasoHa" B ISaGRAF Workbench. 3ta komaHga He peiicTByeT Ha Gubnuotekm
ISaGRAF. Hwxe paH cnucok ¢hainos, KOTopble MOryT OblTb CKOMMPOBaHbI 3TOMN
KOMaHaom:

common.eqv......00LmMe MakpoonpeaeneHusi

oem.bat.............. nonb3oBaTenbCkuii komaHaHbln pann MS-DOS

3TN hbannbl COXpaHAOTCS OAUH 3a OOHMM Ha Pe3epBHbIN AWCK, B UX OPUTMHANBbHOM
¢dopme. CooTBETCTBYHIOLLME apXUBHble halnbl HAKOr4a He CXXMMatoTCS.
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A.23.2 Onuum

Myt apxnBoB ISaGRAF nosiBnsieTca BHM3y ananora. Haxmure kHonky "CmoTpeTh"
YTOGbI MOCMOTPETL ANCK U BbIGPATL APYron ANCK NN AMPEKTOPUIO.

Archive location

Ak Browsze I

Korga yctaHoBneHa aTa onuusi, BCe apxvBHble (baurnbl, CO3gaBaemble BO Bpems
npouenypbl “KonupoBaHusi”, cxumalTcd. OTa OnNuMa O4veHb Mone3Ha pAans
YMeHbLUEeHNs pa3Mepa GOMbLUOro apxXUBHOrO dairna npoekTa, U COXpPaHEHWUs ero
TONbKO Ha ofHou Auckete. CxaTue apxuBa B OCHOBHOM He TpebyeTcs Ans
KOMMOHEHTOB  Oubnuotekn. MeHegxep apxvBa |ISaGRAF  aBToMaTuyecku
pacno3HaeT cTaTyc apxuBHoro davina (Co oxatMem Wwunu HeT), BO BpeMs
BOCCTaHOBIEHUS apxuBa. JTO nogpasyMeBaeT, YTo onuus “cxartue”’ He umeet
adpcpekTa ans npouenypsl “BoccraHoBUTBL”.

[ Compress

A.23.3 [yonupoBaHue u BOCCTaHOBJIEHME

Cnuncok “Cuctema”’ nmnokasbiBaeT 00bekTbl, cywectBylouwme Ha |SaGRAF
Workbench, ycTtaHoBneHHble Ha xecTkom gaucke. Crimcok “ApxuB” MokasbiBaeT
06beKTbl, COXpaHEHHbIE Ha yKka3aHHOM apXMBHOM AWCKE U KaTanore.

Ay6nupoesaHue

CoxpaHeHne obbekTa B apxuBe AocTUraeTcsl BbIGOpom obbekTa B CUCKe creBa
(o6bekTbl ISaGRAF Workbench) n HaxaTtnem kHonku “CoxpaHuTtb’. Bonee ogHoro
obbekta MoxeT 6biITb BblbpaHo B cnucke. KHomka “CoxpaHuTb’ 3anpeliaeTcs,
Korfja aneMeHT BblGpaH B CriMcke cnpaBa (PeXyuM BOCCTaHOBMEHWS).

BoccmaHoesieHue

KonupoBaHune obbekta n3 apxuBa B 1SaGRAF Workbench pgocturaetcsi nytem
Bblbopa obbekTa B cnucke cnpaBa (apxvBHble OOBEKTbI), U HaXaTWeM KHOMKU
“BoccTaHoBUTL”. Bonee ogHoro o6bekTa MoXeT ObITh BbiOpaHo B cnivcke. KHonka
“BoccTaHOBUTL” 3arpeLuaeTcs, Koraa aMemMeHT BblOpaH B CMMCKe crieBa (pexum
aybnvpoBaHus).
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A.23.4 ®dannbl apxuBa

MeHepxep apxuBoB ISaGRAF co3faeT yHUKamnbHbIN apXUBHBbIVA haiin Ans Kaxaoro
13 COXpaHEHHbIX 06LEKTOB. APXUBHBIW dhaiin MMEET TO Xe UMs, YTO U o6bekT. Ero
paclivpeHve onpegenseTt Tmn. Huxe AaHbl MCNonb3yeMble pacLLUMPEHUS:

...................... dyHKUMA Ha s3bike IEC

..................... yHKLMOHanNbHbIN 6ok Ha s3bike IEC
. C dyHKUMS

C dbyHKUMOHanbHbIN 6ok

C chyHKUMSt npeobpa3oBaHms

KoHurypaums B/B

..................... obopynosaHue B/B
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A.24 TMeyvaTb roTOBOro AOKYyMeHTa

A.241

leHepaTop OokymeHToB ISaGRAF nosBonsieT nonb3oBaTento CTPOUTb U nevaTatb
3aKOHYEHHbIN JOKYMEHT Ansi BblopaHHoro npoekta. OKHO reHepaTopa AOKYMeHTa
oToOpaxaeTcsi nocre aktuBusauum komanabl “Mevats” n3 MeHw “lMpoekt”
MeHemxepa lNpoekToB. B otnnune ot komaHg “MNevats” u3 apyrux okoH ISaGRAF
Workbench, "eHepaTop [JokyMmeHTOB MOXeT BbiTb MCMONb30BaH Ans nevaty 6onee
YeM OJHOM KOMMOHEHTbI MPOeKTa B OOHOM W TOM e AOKYMEHTE, C rnobanbHbiM
dopmMaToM 1 Hymepaumel CTpaHuLl.

KomaHgbl meHio “PepaktTupoBaTtb”’ MCNOMb3ylOTCA AN OonpedeneHns dNeMeHToB
npoekTa, KOTOpble [AOMKHblI OblTb BKMOYEHbI B [JOKYMEHT. Takum nyTem
nonb3oBaTtenb CTpouT “Tabnuuy copgepxaHusi” Heobxogumoro AokymeHTa. Jliobas
MHOpMaLUs 0 NpoekTe (NporpaMMbl, NepeMeHHble, onuun, coeanHeHus B/B ...)
MOryT ObITb BCTaBMEHbI B MPOEKTHbIA AOKYMEHT. Hukakow nHopmaumm nus apyroro
npoekta unu 13 6ubnmotek ISaGRAF He MOXeT NOsSIBUTLCS B 3TOM [OKYMEHTE.

KomaHga “®@aun / Mevatb” reHepupyeT OOKYMEHT M MOCbINaeT ero Ha MpuHTep,
crieagyst onpefeneHHon Tabnuue copepxaHusi. Pabota “lMevaTb” MOXET 3aHATb
HECKONMbKO ~ MUHYT  ANnsd  MOCTpoeHus 1 chopMaTtMpoBaHusa  [OKYMEHTa.
PekomeHayeTcs nopoxpaTb, Moka He 3aBepwutcs “Pabota [Mevatm ” B OkHe
leHepaTopa [okymeHToB ISaGRAF, nepep 3anyckom apyrmx komaHp ISaGRAF
Workbench. MNMocTpoeHne OokyMeHTa LIeNMKOM MOXET notpeboBaTb MHOro mMecta
Ha gucke. CoobLueHne ob owwnbke OyaeT BbiIBEAEHO, eCnu BeCb AWNCK 3anonHeH. B
TakoM cryyae nonb3oBaTenb pfomkeH 6Oyner nubo ocBoGoaMTbL AMCKOBOE
npocTpaHcTBO, yaanueB davnbl, nMbo yMeHbWWUTb 00bem paboTbl nevaTw.
MosiBnsieTca OKHO Amanora, korga 3anyckaetcs komaHaa “Mevarts”. 310 no3sonset
nonb3oBaTento BBOAUTbL 3aMeyaHue, OnucbiBawllee (aKTUYECKYIO KOMaHay
neyatn. OTW 3aMedvaHuss coxpaHsloTcAa B davne npegeicTopun, u OGyayT
HaneyaTaHbl Ha nepBoM cTpaHuue nwboro Oyayllero [okymeHTa (Bkrovasi
HaCTOSILLMNA).

HacTpoiika Tabnuubl cogepxxaHus

MeHio “PepmakTupoBaTb’ COAEPXUT KOMaHAbl ANnst onpefeneHuns “Tabnuupl
CopepxaHusa” gokymeHTa. Boibop koMaHg no3BonsieT nofb3oBaTento UCNonb3oBaTh
Tabnuuy, 3agaHHy Mo yMOMYaHuio (CO BCEeMU KOMMOHEHTaMM NpoeKkTa), NOCTPOUTb
creumanbHyo Tabnumuy (Tonbko ¢ onpeaeneHHbIMU KOMNOHEHTaMM) UMK NepeHecTU
NyHKTbI B Tabnuuy 1 moanduumposaTb UX.

Crniucok no ymosn4yaHuro

KomaHga “Cnucok no ymonuyaHuiw” n3 MeHio ‘PepaktupoBaTtb’ onpegensiet
CTaHfapTHyl Tabnuuy coaepxaHusi Ans OOKYMeHTa, KoTopasi BKM4YaeT Bce
KOMMOHEHThI NpoekTa. CTaHgapTHas Tabnuua cCocTouT u3:

- OeckpunTtop npoekta

- Nepapxuyeckoe aepeBo (CBS3u Mexay nporpaMMamm)

- NcxogHble koapl anst nioGoi nporpaMmbl

- ®anin perucTpauum 4ns nobon nporpammbl

- O6Lume onpeaeneHus
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A.24.2

- MmobankHble onpeaenexHns

- JlokanbHble onpeaenexus ans noboi nporpaMmmbl
- MmobanbHble NepeMeHHble

- JlokanbHble nepeMeHHble Ans noboi nporpaMmmbl
- Onummn npunoxexns

- CoeaunHeHus B/B

- Cnnckn nepemMeHHbIX

- Tabnuubl npeobpasoBaHus

- CxaTble NepekpecTHble CCbIKN

- NeTanbHble NepekpecTHbIe CCbINKW

- CBopka onuncanus

- KapTta agpecos cetu

- MpepapicTOpns sMeHeHwui

Copepxvmoe Tabnuvubl MOXeT OblTb COXpaHEHO Ha AWCKe C MOMOLLBbH KOMaHAbI
"®ann / CoxpaHuTb"'. OTa KOMaHAa OKpalleHa cepbiM, Korga reHepaTop
OOKYMEeHTOB 3anyckaeTtcsi u3 pegaktopa ISaGRAF ans neyaty ogHOro 4OKyMeHTa.

Bbipe3zamb u eKknneumsb

Wcnonb3ynte komaHabl “Pepaktop/ Bbipesath” n “Pepaktop/ BctaButh” ans
nepeaBwKEHNsI MYHKTOB B CMMCKe Npy HacTpoike Tabnuubl. FeHepaTop JokymeHTOB
rMo3BONsSeT MHOXECTBEHHOE BblAefieHne, Tak YTO rpynna MyHKTOB MOXeT ObiTb
Bblpe3aHa v BKrneeHa.

OyuweHue mabnuubi

KomaHga “Pepaktop/ OuMcTuth” ouuwaeT Tabnuuy codepXkaHusi, Tak 4To OHa
MOXeT ObITb B LIeNIOM NepecTpoeHa, NyTem BCTaBKN OOHOMO MyHKTa.

Bcmaeka nyHkmoe e mabnuue

Korga 3anyweHa komaHaa “PepakTtop/ BctaBuTh”, NosiBNsieTCs cregyowee okHO
ananora. OHO NO3BOMNSET NONb30BaTENIO0 BCTABMATL NYHKTbI (KOMMOHEHTbLI NPOEKTa)
B Tabnuuy cogepxaHus.

[ns nNyHKTOB, OTHOCALLMXCS K nporpamme, ucnonb3ynte meHio “lMporpamma’ ons
BblbOopa wWMeHM nporpammbl. Haxmute «kHonky “fo6aBuTk” Ans BCTaBku
BblIOpaHHOrO NyHkTa B Tabnuuy copepxaHus. OOMH W TOT Xe MyHKT MOXeT
NosiBUTLCA B Tabnuue TONbKo OAUH pas.

Onuuun

KomaHgbl MeHo “Onuun’ ncnonb3yloTcs AN onpefeneHns n HacTponku dopmaTta
reHepupyemMoro AoKyMeHTa.
[pyrve onuun OCTYNHbI Yepesa KHOMKu okHa "eHepaTtopa [1oKyMeHTOB:

¥ Front Page
¥ Table of contents

Korga ycrtaHoBneHa onuus ‘"lMepepHsas cTpaHuua', TroroBHas CcTpaHuua
reyataeTcs B Havane AOKyMeHTa, cofepxallasi Ha3BaHWe MpoekTa U UCTOpUID
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I

pacnevaTtok. Ecnu ata onuusi He ycTaHOBEHa, NepBbIi CUMBOJ1, KOTOPLIA JOMKEH
ObITb HaneyaTaH Ha4MHaeTCs Ha NEPBOI CTpaHULE.

Korga ycrtaHoBneHa onuusi "CopepxaHue", B KOHLE [OKyMeHTa ne4vaTaeTcs
coaepaHue.

M3HavanbHo 06e onummn He yCTaHOBIIEHb!.

SFC cxembli

Onuus “YpoBHu SFC ” ykasbiBaeT cucteme nevatatb Ans kaxaov SFC nporpammbl
cHayana ypoBeHb 1 (cxembl W KOMMeHTapuu), a 3atem ypoBeHb 2 SFC
nporpamMmmMmupoBaHusi. Korga ata onuust He BbiGpaHa, ypoBHM 1 U 2 nosiBRsioTCS
BMECTe Ha OfHOW pacneyaTke.

dopmam cmpaHuybi

KomaHpa “®@opmat cTpaHuubl’ MeH0 “Onuuu’ ucnonb3yetcs AN onpeneneHus
OCHOBHbIX MapaMeTpoB, KOTOpbIMU onepupyeT eHepaTop [JokymeHTa BO BpeMs
Cnepytowime napameTpbl MOryT ObiTb yKa3aHbl
o JleBoe none: (1 unu 2 caHTMmMeTpa, Unu HeT Nons)

e [paHuua cTpaHuubl: Ecnn BbibpaHa aTa onums, To BOKpyr Noboi HanevyaTaHHOW
CTpaHuLbl pUcyeTcs rpaHuua.

Llla6noH mumyna cmpaHuybl

KomaHga “3aronoBok cTpaHuubl” MeH0  “Onuuu”  ucnonb3yeTcs  Ans
onpefeneHnsl COAEPXMMOro MPSIMOYrONbHOrO TUTYMa, HanevyaTaHHOro  BHU3Y
Kaxgoi cTpaHuubl. CTaHAapTHOE PacnonoXeHUe 3TOro NMpsIMOYroribHKUKa Noka3aHo
HUXe:

ﬂ.\
4 [Text Project 000" (date)
Iestriplex * Test?
Textd| (page]

MepBas cTpoka ocHoOBHOro TUTyna (c umeHem npoekta ISaGRAF), Tekywas gata n
HOMep CTpaHuUbl aBTOMaTu4vecku reHepupytotcst MeHemxkepom [JokymeHTa, n He
MOTyT ObITb U3MEHEHBI.

Tpn CTPOKM TeKCcTa C NEBOW CTOPOHbI NPSIMOYronbHMKa (TEKCT1, TeKCT2, TeKCT3) u
BTOpas CTPOKa OCHOBHOrO TUTyNa onpeaensTca nonb3osatenem. Monb3osaTens
TaKkke MOXeT MW3MEHWTb 1070, HanevaTtaHHoOe B NpsSIMOYronbHuke cnesa. [Ons
MCMonb30BaHUA APYroro foro nofib3oBaTenb AOMMKEH onpeaenutb NyTb K danny
bitmap umnmka (.BMP). Umupx moxeT nmetb nobon pasmep. OH OGyaeT BbITSHYT
WNKN CXaT B COOTBETCTBUM C TOMHbIMW pa3Mepamu neyvataemoun cTpaHuubl. HoBbIn
onpeaeneHHbIN UMUAX MOXHO YBMAETb LLUENKHYB MbILLKOW Ha foro B OKHe Auanora.
daiin MMugxa gomkeH ObiTb Ha Aucke (B yKa3aHHOM KaTanore U C yka3aHHbIM
MMeHeM), Koraa 3anyckaeTcs komaHaa “Mevarts”.

Bbi60p cuMeobHbLIX wpugphmoe

KomaHgb! “lUpudT Tekcrta ” n “lpudT 3aronoBka”’ meHio “Onuumn’ ncnonb3yercs
Ans onpeaeneHns WpnGTOB CUMBOIIOB, UCMOMNb3yeMbIX BO BPEMS NevaT TekcTa u
TUTYNoB AnsA Noboro NyHkTa AokymeHTa. Pasmep u CTUb CUMBOMOB Takke MOXeT
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ObITb BbIOpaH Ans TekcTa u TUTynoB. Beibop wpudTa Aenaetca B cTaH4apTHOM
okHe Awmanora, onpefeneHHbiM Windows. JlloGoli TEKCT (TEKCTOBblE NpPOrpammbl,
MMeHa BHYTpW Avarpamm ...) 6yayT HaneyaTtaHbl BbiGpaHHbIM pasMepoMm, CTUNeM u
LWPUGPTOM CMMBOSOB. Tonbko TUTYMbI ByayT HaneyaTtaHbl WPUGTOM, BbIGpaHHbLIM
ans TuTynos. BoT npumMep HacTpoeHHON pacnevarku:

Ecnu wpud Tl cumBonoB He onpefeneHbl, To ByaeT Ucnonb3oBaH CTaHO4APTHbLIN
LWpNdT NpuHTEpa Ans Moboro TekcTa, Co CneayLWwnuMn CTUNAMM:

e Ctunb “normal” Ans TEKCTOB Y UMEH BHYTPUY AnarpaMmm

e Ctunb “bold” ans TuTynos
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A.25 MaponbHas 3awumTa

ISaGRAF Workbench Bkntoyaetr cuctemy MOMHOW 3alWTbl AaHHbIX, KOTopas
No3BOSSiET MONb30BaTENO 3alUMLLAaTb NaponeM NpPoeKTbl U 3anemMeHTbl GrubnvoTeku.
BnbnuoTeyHbln 3neMeHT MoxeT ObiTb koHurypauvern B/B, nnaton B/B wnm
CrnoxHbiM  obopygoBaHveM,  yHKUMeNn  unn  yHKUMOHamNbHbIM  Brokom,
HanucaHHbIM Ha s3blke |EC, “C” dyHKUMEN, DYHKUMOHAMNbHLIM BrokoM unu
dyHKUMeln npeobpa3oBaHus. 3awmieHHas naponemM 6a3a gaHHbIX NpegHa3HayeHa
Onsi 0QHOro NpoekTa unm BMbNMoTEYHOro 3NIEMEHTA, U HE MOXET BbITb pasgeneHa
MeXay HECKOINbKMMM.

YpoeHu 3awyumsi

BHyTpM opHoro npoekta wnu GMBNMOTEYHOro 3reMeHTa Monb3oBaTeNb MOXET
onpegenntb Ao 16 ypoBHenW pJocTyna, C COOTBETCTBYOLMUMW Pa3fMYHbIMU
naponsMu. YpoBHM [OCTyna OTCOPTUMPOBaHbl B uepapxudeckon cucteme. OHu
npoHymMepoBaHbl oT 0 go 15. HamBbiclumniA ypoBeHb AOCTyna NMpoHymepoBaH Kak 0.
Korga nonb3oBaTenb 3HaeT Mapoflb, OH WMeeT [AOCTyrm KO BCEM MyHKTaMm,
3alUMLLEHHBIM  Ha COOTBETCTBYIOLLEM YpPOBHE [OCTyra, NMC BCE MNYHKThI,
3awymleHHble bonee HM3kMMK ypoBHsSMU. Kaxgas anmemeHTapHas Komadaa, vnu
[aHHble MpoekTa, U GUBNUOTEYHbIN 3NEMEHT MOXET OblTb OTAENbHO 3alULLEH
ypoBHeM pocTyna. Hanpumep, komaHga “Co3gaTtb KOA MPUMOXEHUS” M3 MEHHO
ISaGRAF moxeT 6biTb 3alumuieHa OTAENbHO. dneMeHTapHble AaHHble MOryT GblTb
nporpaMMow, CMUCKOM  OMUMWIA, TEeXHUYeCcKUM 3amMevaHvem OubnmoTeyHoro
3remMeHTa u T.4...

OnpedeneHue naposibHOU 3auwumsi

KomaHga “YcraHoBuTb naponb” u3 MeHio |ISaGRAF wucnonb3yetca ans
onpefeneHvs naponen M ypoBHeW AOCTyna ANsi OOHOTO MPOeKTa WNuW OAHOro
6ubnmoTeyHoro anemeHTa. JTa KOMaH4a Bbi3biBaeTca n3 MeHo 1ISaGRAF Project
Manager (ans npoekta), unu u3 MeHempxepa bBubnuotek I1SaGRAF (ans
6ubnuoteyHoro oanemenTa). [laponb He TpebyetcA, koraa dTa KOMaHAa
3anyckaeTcs B nepBblii pa3. Ecnv naponu yxe onpepeneHsl, TO nonb3oBaTenb
[OIMKeH BBECTW Napoflb CaMOro BLICOKOTO YPOBHS, KOTOPbIN OH 3HaeT, nepepn
BbINOMHEHMEM 3TON KomaHAabl. bonee BepxHWUI ypoBEHb Maponen M 3allmLLEeHHbIX
NyHKTOB TOrAga He MoryT ObiTb u3MeHeHbl. KomaHpa “YcTaHoBuTb naponb”
no3BonseT nofb3oBaTento onpeaenvTb Naponu COOTBETCTBYIOLUME Pa3fNYHbIM
YPOBHSIM [OCTyna, W 3awuwaTtb 3SneMeHTapHble KOMaHAbl WNuM [AaHHble C
onpegeneHHbIMU YPOBHAMM.
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Maponu (COOTBETCTBYIOLLME YPOBHAM 3alluThl) BBOAATCS ABOWHLIM HaxaTuem Ha
NMHUIO BEpXHEro cnucka. Cneayowmin guanor ncnonb3yeTcs Ans BBoAa napons:

Enter pazsword Ed |

Level: 11

Password: |pswl] |

(1] I Cancel |

CnnCoK B HWDKHEN YacTu MOKa3biBalOT pasfuyHble NyHKTbl (4aHHble Unu yHKLUN),
KOTOpble MOryT ObiTb 3aLUMLLEHbI, N TEKYLLMIA YPOBEHb 3aLLUWTbl MPUKPENnEeHHbIN K
npaeBam "goctyn yTeHus " unu "nonHein goctyn". NpucBOEHME YPOBHIO 3aLUUTHI
npaBa "4YTeHusA" NO3BONSET Bam 3anpeTuTb Monb3oBaTento 6es JOCTaTOYHLIX Npas
Aaxe OTKpbIBaTb UMW neyaTaTb AOKYMEHT.

HaxmuTe AaBaxabl Ha NMHWIO B HDKHEM CMMCKe ANS YCTaHOBKM Mpas BblIGpaHHOro
nyHKTa unu AaHHelx. OTKpbIBAeTCS cneayloLwwmin ananor:

Permissions |

Hiztory of modifications

Full access: | 00: pswd L||

Read access: | (free access) L||
| oK I Cancel |

O6a npaBa MoryT GbITb yCTaHOBMEHb! Anst cBOGOAHOrO AOCTyna Unu Ans ypoBHS
3aWwmTLl  onpeaeneHHoro napornem. [lonHoe npaBo AocTtyna He MoXeT ObiTb
Nnorny4YeHo ANs YPOBHS C MEHbLUMM MPUOPUTETOM, YeM BbIOpaHHbIA ANs YTEeHUs
[ocTyn.

3ameTum, 4YTO AN HEKOTOPbIX OOKYMEHTOB, BMAHbLIX N ncnonb3oBaHun 1ISaGRAF
Workbench, Takux kak geckpunTop npoekTa, AOCTYM YTEHUss He MOXeT ObiTb
3alMLLEH NaApONEM.

= Hocmyn k 3awjuuieHHbIM OaHHbIM

Korma 3anyckaetca Workbench, naponb wnu wumsa nonb3oBatens He
3anpawwmsaioTca. Kaxabli pas, korga nonb3oBaTenb Xo4eT WMeTb JOCTyn K
3aLMLLEHHBIM AAHHBIM MK PYHKUMSIM, OH AOMKeH BBeCTU Tpebyemblii naponb B
OKHe ananora.

Ecnu nonb3oBaTenb BBOAUT Tpebyemblt naponb (MnNu naponb Ha3Ha4YeHHbIW Ans
€aMOro BbICOKOTO YPOBHS 3aLLMThI), TO OH MOXET NPOAomKaTb HopManbHO. Kaxabiv
pas, Korga naposb BBOAWUTCS MOMb30BaTeNeM, OH COXpPaHseTCcsl B MaMsATH, Tak 4To
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ro3xe nonb3oBaTenb He JokeH ByaeT BBOAUTL ero cHosa. CoxpaHeHHble naponu
yOEPXUBAIOTCS Kaxabln pa3, korga cpeactBo ISaGRAF Bbi3biBaeTcs u3 gpyroro
cpeactBa ISaGRAF (Hanpumep, Project Manager 3anyckaet Program Manager).
CoxpaHeHHble Maponu TepsloTcsi, korga nocrnegHee ocrtaslleecsi okHo ISaGRAF
3akpbiBaeTcs. lNaponu, BBeAeHHble BO BpeMs peAakTUpOBaHWS MPOeKTa, Unn BO
BpeMs ucnonb3oBaHusa Library Manager, unu ncnone3yss MeHeoxep ApxuBa, He
MoryT 6bITb pasgenseMbiMi. Ecnv nonb3oBaTens BBOAWT NIIOXOW Naposib, TO OH He
MOXET 3anyCTUTb BbIGPaHHY0 OYHKLMIO.

Cesiau c MeHed)xepoM apxuea

Korga o6bekT coxpaHsieTcsi (MpOoekT Mnu GUBNUOTEYHbI 3MEMEHT) Ha apXUBHbIV
OWCK, TO BbI3bIBAETCS MYyHKT 3alUThbl AaHHbIX, HA3BaHHbIM “CoxpaHuTb B ApxuB”.
OTO COOTBETCTBYeT CUCTEME 3aluTbl AaHHbIX, MOAKMIOYEHHOW K 0OBLEKTY Ha
Workbench (xecTtkun guck). TecTbl He NPOBOAATCSH Ha CUCTEME 3alUMTbl AaHHbIX
o6bekTa Ha apXxvBHOM AMCKe, ecriu OH yxe cyulectByeT. KomaHga “CoxpaHuTb”
Menepxepa ApxuBoB |ISaGRAF coxpaHseT MHGOopMauuilo 3awuTbl AaHHbIX C
06BLEKTOM Ha apXVBHbIN AUCK.

Korga BoccTaHaBnuBaeTcs 06bBeKT, KoTopbii Yxe cyuiectByeT Ha Workbench
(>KeCTKu AMCK) , TO BbI3bIBAETCH MYHKT 3alUWTbI AaHHbIX, Ha3BaHHbIV ‘[lepenucatb
ApxuB’. OTO COOTBETCTBYET CUCTEME 3aALUUTBI AAHHbIX, NOAKIOYEHHOW K OGBEKTY
Ha Workbench (kecTkuin guck). TecTbl He NPOBOAATCS Ha CUCTEME 3aLUWTbl AaHHbIX
obbekTa Ha apxvBHOM pgucke. Ecnm ata komaHga [ocToBepHa, TO Toraa
BOCCTAHOBIEHHas1 MHGOPMaLUst 3aliMTbl AaHHbIX 3aMEHUT CYLLUECTBYHOLLYO Ha
YKECTKOM JMCKE.

YcmaHoeka uHOueudyanbHbIx 3awjum 055 kaHasoe B/B

Cuctema paspabotkm ISaGRAF obecneuvBaeT MOMHyH CUCTEMY 3aLUUTY AaHHbIX
OCHOBaHHYI Ha mepapxuyeckux naponsx. CoeguHeHusi B/B moryT 6biTb rno6ansHo
sawmweHsl naponem. fononHutenbHo, ISaGRAF nossonsetr BaMm YCTaHOBUTbL
MHAMBUAYanbHYO 3alumTy Ha noboi kaHan B/B. 3To nogpasymeBaeT, yTo:

- naponu Bceraa onpefenslTca B CUCTeMe OnpeaeneHns napons (Mcnonb3yivte
komaHay "lMpoekT / YcTaHOBUTL naponb" okHa YnpasneHue [poekramn) Tak, 4To
MMeloTCs MHAMBUAYamNbHbIE YPOBHU 3aLUMTbI.

- Bbl ucnonb3yete ANA WHAMBUAYyanbHOW 3alWTbl YPOBHW 3awwuTtel ¢ 6onee
BbICOKV/M MPUOPUTETOM MO CpaBHEHWUIO C rnobarnbHon 3awuTon B/B.

Korga kaHan B/B umeeT nHaneBmnayanbHyto 3allmTy, ManeHbkasi MKOHKa HapucoBaHa
PSAOM C €ro MMEHeM B OKHe coeanHeHun B/B:

Mcnonb3ynte komaHabl "YCTaHOBUTL 3awmty” 1 "YHUUTOXKUTb 3awmTy" MEHIo
"Pepaktop”, 4TOObl YCTAHOBUTb WNW YyAanUTb WHAOWBWUAYanbHYK 3awwuTty Ans
BblbpaHHoro kaHana. O6e komaHnAbl npegnaralT Bam BBECTUM OEUCTBUTENbHbIV
napornb TaK, YTO YpOBEHb 3aluTbl MOXeT OblTb MPUCOEAMHEH K KaHany. 3aTem,
Kaxabll pas3, Koraa Bbl XOTUTE U3MEHUTb COeAMHEHWE C KaHanoM Bbl [OJKHbI
BBECTM Maposib AOCTAaTOYHOrO YPOBHSA NpuoputeTa.

Mpeaynpexaenvie: Ecnu kaHan 3aluumileH naposieM, TO COOTBETCTBYIOLLMIA Naporb
yaansieTcs U3 CMCTEMbI 3aLUMThl, U ECRM HEe onpeaeneHo napons ¢ 6onee BbICOKUM
YPOBHEM, COeAMHEHWE C KaHanoMm He MoxeT Gonblue BbiTb 3MeHeHo, 6e3 HOBOro
naporsi ¢ 4OCTaTO4HbIM YPOBHEM.
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A.26 Yny4weHHaa TeXHMKa NpPoOrpamMMmMpoBaHus

A.26.1

Ota rmaea cofepxut Gonblue MHpopmauum o6 ISaGRAF Workbench u ueneson
cucteme. PekomeHpyeTtcs, 4ToObl monb3oBaTenb Obin 3HAKOM CO cpeacTBaMu U
meTogamu ISaGRAF nepen yteHnem atoro pasgena.

HemHoro 6onble o cpeactBax ISaGRAF

Bo Bpemsi ucnomnb3oBaHusi cpeacTB pepaktupoBaHus ISaGRAF, nonb3oBaTenb
MOXET HaxaTb MpPaBY KHOMKY MbIWKK A OTKPbITUS BCMSIbIBAIOLLET0 MEHIO,
KOTOpOE COAEPXWUT OCHOBHblE KOMaHAbl peaakTupoBaHusi. MeHio oTKpbiBaeTcs B
TEKyLlen no3uummM Kypcopa. OTO OYEHb MOME3HO ANS YMEHbLUEHWUS MbILLMHBIX
onepauuit Bo BPEMSI BbINOSTHEHWS KOMaHZ, BbIPE3KU U BKIIEKM.

CpenctBa ISaGRAF noggepxuBatoT MHOrOKpaTHoe BbINofiHeHue. XoTs
HeKoTopble CpeacTBa He MOryT GblTb OTKPbITHI ABaXAbl ANsi PEAAKTUPOBAHUS TOrO
)KE CaMoro [OKyMEHTa, BO3MOXHO OTKPbITUE PasfMYHbIX OKOH C TEM e CPeACTBOM
N pefakTupoBaHue pasnuyHbix 06 bEKTOB Kak NaparnnenbHble onepauuu.

[ns HaxoxaeHust MHpopmaumm o rpadMyeckmx KHOMKaxX B MEHIO CPeACTB AOCTYMHbI
apyrve KomaHgbl. [JBOMHOW LLENYOK MbILLKOA Ha CBOGOAHOM MecTe MeHo cpefcTB
ANt oTOGpaXkeHUst COAEepPXMMOrOo MEHI0 CPeACTB B BUAE BCMMbIBAOLWIENO MEHHO.
Kypcop  MbIWKK, OCTaBMEHHbIN Ha  rpacmyeckoil  KHomke, OToGpaxaeT
COOTBETCTBYIOLLYIO TEKCTOBYIO KOMaHAy.

A.26.2 3abnokupoBaHHbI1 B/B n BuptyanbHbivi B/B

Onpepgenenne nnatel B/B kak BUpTyanbHON, oTkrovaeT obpaboTtky duramyeckmx
kaHarnoB B/B. Korga nmata onpepeneHa Kak BupTyanbHas, onepauuu sapa
ISaGRAF He wu3meHsitoTcs. Bce pasnuume B TOM, YTO BXOAHbIe AATYMKU He
CUMTBLIBAIOTCA UM BbIXOAHbIE YCTpoWcTBa He obHoBnstotcsa. B atom pexume
BO3MOXHO Ucrnonb3oBaTb oTnagynk ISaGRAF ans naMeHeHns BXOAHbIX 3HAYEHUN.
ATpnbyT BupTyanbHbIA NpUMEHSETCA KO BCeW nnate uenuvkom. JITo
nporpaMMupyeTcsi BO Bpemsi onpeaenenus nnatel B/B, nepen reHepauven koga
npunoxenusi. ATpubyT BUpTyanbHbIA - 3TO CTaTUYecKoe CBOWCTBO U
COXpaHsieTcs, Korga NpUIoXeHne ocTaHaBNMBAETCS U Nepe3anyckaeTcs.

O6Lwume NonoxeHUsi rMaBHbIX CBOWCTB ynpasneHust B/B

BupmyanbHbiti ampubym KomaHda 6110Kuposku
cpencTBo Bblbopa  coeguHeHue nnatbl B/B oTnaguuk

onpegenexHve CTaTUYHbIN AVHAMUWYHbIN
pexum Bblibopa nnara nepemeHHasi
NPpUNoXeHue npoBepka JOCTOBEPHOCTU M TecTbl  0bcnyxuBaHue
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Cnepytolas cxema obbsICHSET NOTOK AaHHbIX B/B mexay 3agavamu ISaGRAF:

INPUTS Run time | ourpuTs
Fovy Kernel DATA
VO driver ot 1/0 diver
User OEM appllcatlon User OEM
Input
devices
vices | L , —>
Output
devices
Debugger
o, Ja .,

Korga BxofHasi nepeMeHHasi 3a6rok1poBaHa, pasnuyHble AOCTyMbl k 6a3e AaHHbIX
He W3MEHSITCS, HO BXOAHOE YCTPOWCTBO OTKMIOYEHO. BxoaHble 3HaveHus moryTt
ObITb YCTaHOBMEHBI OTNaAYMKoM 1 obpaboTtaHbl sapom ISaGRAF:

INPUTS » Run time
DATA
BASE Kemel )
User OEM application
(user oem key)
Input
devices
|
Not Debugger
locked "

Korga BbixogHas nepemeHHas 3abrnokupoBaHa, BbINOMHSAEMOEe SAPO U BbIXOLHOMN
OpanBep He coeauHeHbl. B aToM cnyyae, JOCTyn K BbIXOQHOMY YCTPOWCTBY eLle
BO3MOXEH Yepe3 BbIXOOHOM AparBep, Npu nomoLmn otrnagymka ISaGRAF:

Run time q OUTPUTS
DATA
Kemel . BASE User OEM
application Not (user oem key)
locked
—
Output
devices
‘7
Debugger
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Korga yctaHaBnuBaeTcst BUPTyanbHbIi aTpubyT ANA BxoAa, BXoAHas 6asa AaHHbIX
1 COOTBETCTBYIOLLME BXOAHbIE YCTPOMUCTBA HE coeauHeHbl. BupTyanbHbi gpanBep
B/B 3ameHsieT peanbHblii gpariBep.

Virtual OEM
(oem key 0)
INPUTS » Run time
DATA
BASE Kernel
application
User OEM
(user oem key)
Input
devices
Not Debugger
virtual

YcTaHoBKa BMPTyanbHOro atpubyTta crieyer Tem e caMbiM npasunam, Yto Ans
BXOAHbIX NNaTt, 4YTO Ans BbIxogHblX. [Ons BbixoAHbIX nnat sgpo ISaGRAF
0o6HOBNSIET BbIXOAHYI 6a3y AaHHbIXx. OTa 6asa [AaHHbIX M COOTBETCTBYHOLLME

BbIXOAHbIE YCTPOMCTBA, TEM HE MeHee, He coeanHeHbl. BupTyanbHein apavisep B/B
3aMeHsieT peanbHbIi.

Virtual OEM
(oem key 0)
Run time I~ OUTPUTS
Kernel DATA
R BASE
application
User OEM
(user oem key)
<4— Not
X >
Debugger virtual Output
) devices
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0O606LLMM BCE BO3MOXHOCTMU:

Virtual OEM Virtual OEM
(oem key 0) (oem key 0)

INPUTS Run time | outputs

DATA Kernel DATA
BASE L BASE
application Not
locked

User OEM User OEM

(user oem key) (user oem key)
Tnput
devices A Not
4'{)I-O— Not Debugger

virtual

——»
. Output
virtual n
levices
Not

locked

A.26.3 NpoBepka pocTtoBepHocTh cBsAsn PC-PLC

BonblimMHcTBO Npobnem, kacatowmxcs nnoxon cessu mexay ISaGRAF Workbench
n uenesbiM PLC, npeacTaBneHbl B OKHe OTMagyuka cTaTyCHbIM cooblieHnem “HeT
cBA3n’. [leped BbLINONMHEHMEM §OObLIX AMArHOCTUYECKMX TECTOB [OOfkHa ObiTb
npoBeAeHa NpoBepka AOCTOBEPHOCTU CBSI3WN, KOrAa HET aKTUBHbIX NPUMOXEHUA Ha
uenesom PLC. Takum meTogom nocrnenoBaTteribHasi CBsi3b MOXET ObiTb NpoBepeHa
cama no cebe, N30nMpoBaHHO OT 3PEEKTOB BbIMOSTHEHWUSI NPUITOXKEHUS.

Asblk “C”, ucnonb3yemsblin Ansi onucaHns yHKUMIA npeobpasoBaHus n C dyHKUMA,
paspeluaeT NpAMON AOCTyn K ueneBon cucteme. OWmMOKM NporpammyMpoBaHus B
TakOM MNPOrPaMMHOM KOMMOHEHTE MOryT BbI3biBaTb CUCTEMHbIE OLUMOKM Knn
HekoppekTHoe noBeaeHune cuctembl ISaGRAF. Takve npobnembl MoOryT criydaTbCs,
koraa gpavieepbl B/B paspabatbiBatotcs ¢ Onumveint 1ISaGRAF 10 development
tool. CucrtemHble oOwWKUOKKM, Hanpumep, MOryT Mpou3onTW, ecnu nnata B/B
NOAKMIOYEHA Ha HEMpaBumbHbI agpec WuHbl. Crepytowas Tabnuua paet
CUHTEeTMYeckoe 0600LLeHne AMarHOCTUKN OLLMOOK:

cTartyc KOHTEKCT AnarHoctuka
“HeT cBa3n” - Lenb He 3anyLieHa
(nepen - HeT kabens / nnoxon kabenb
3arpyskom) - HenpaBwWrbHble NapameTpbl CBA3N
- uenb ISaGRAF nnoxo yctaHoBneHa
“HeT cBa3n” LMK 3a - HenpaswunbHas koHgwurypaumsa B/B
(nocne LIMKIIOM - cbow cucTembl
3arpysku) pexum
3anycka
peanbHoe - HenpaewunbHas koHdwurypaums B/B
Bpemsi - cbow cUCTEMBI (n3-3a C
pexum nporpaMMmpoBaHusi)
3anycka
“HeT - MPUNOXEHNEe He 3arpy>xeHo
npunoxexus” - NpunoxeHwe He 3anyweHo (n3-3a C|
nporpaMMmpoBaHusi)
- HecoBnageHwue Intel/Motorola
- HemnpaBunbHas Lienesasi Bepcust
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A.26.4 Kartanoru ISaGRAF

ISaGRAF Workbench paboTtaeT co cneuvannavpoBaHHOW CTPYKTYpOW KaTarmora
ancka. KopHeBoW kaTanor B 9TOW apXuTeKkType onpegensieTcsi nonb3oBatenem BO
Bpemsi ycTaHoBku |SaGRAF. VmMs no ymonuyaHuilo AN KOPHEBOro kararnora -
ISAWIN. 3T10 craHgapTHas apxuTekTypa Aucka, CO3[daHHas nporpaMmon
YCTaHOBKM:

\ISAWIN |_—|APL

PROJECT2 |
DEFS
EXE
RELS
LIB
DEV

FBL
10C
3710 cTaHgapTHble nogkaTtanorn ISaGRAF
KATANOI COOEPXVMOE
APL KOpHeBoW kaTtanor ans npoekros ISaGRAF

Kaxabl NPOEKT COOTBETCTBYET OAHOMY noakatanory,
KOTOPbI COOEPXKUT BCE JaHHbIE NMPOEKTa

COM [aHHble u3 paspsga “obwme”

[aHHble MoryT 6bITb UCNOSb30BaHbI NHOGLIM NPOEKTOM
EXE nporpammbl ISaGRAF u dharinbl nogckasok
LIB 6ubnuoteku IsaGRAF:

- CMWCKN 3MNEeMEHTOB
- NapameTpbl Unu nHTepdenc ansa Kaxaoro aneMeHTa
- TEXHWUYECKVEe 3aMeyaHns

LIB\IOC ncxogHble kodbl Ans koHdwurypaumn B/B

LIB\FNC VNCXOAHble KoAbl (PYHKUMIA, HAaNMUCaHHbIX Ha a3bike IEC

LIB\FBL ncxoaHble kodbl PYHKLMOHAMbHBIX BMOKOB , HAaNUCaHHbIX Ha
asblke IEC

LIB\SRC ncxofaHble koapbl Ansi npeobpasoBanHuin U C yHKUMIA

LIB\DEFS MCXOAHblEe 3aronoBku Ans npeobpasoBanuin u C yHKUMA

LIB\RELS 06beKTHbIE Kol NpeobpasoBaHuii U C yHKLMIA

LIB\DEV KOMaHAHble davinbl ansi paspaboTkm “C” 6ubnmotek

makefiles, cnuckoB cBs3en 1 T.4.

TMP BpeMeHHble dannbl: TMP nogkatanorn 3apesepBUpOBaHbl
onst TeHepatopa KogoB ISaGRAF u He MoxeT 6biTb
YHUYTOXEH.
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Mopkatanorn MoryT ObiTb MepeHeceHbl Ha Apyroe Mecto Ha aucke. Korga y
nonb3oBaTens HecTaHAapTHas apxXUTeKTypa, MyTW K Nogkatanoram LOSHKHbl ObiTb
onpegeneHbl B pasgene WS001 B daiine nHuumanusauum ISA.ini, B nogkatanore
EXE. 3necb faHbl BxoxaeHus B pasgene WS001:

Isa KOpHeBoW kaTanor Ans apxutektypbl ISaGRAF

IsaExe KOPHEBOW KaTtanor Ans nporpamm U1 @annos MOACKa30K
ISaGRAF

IsaApl KopHeBou kaTarnor ans npoekros ISaGRAF

IsaTmp KaTarnor Ans BpeMeHHbIx hannos

IsaSrc kaTanor Ans 6ubnmnoTeyHbIX NCXOAHBIX KOLOB

IsaDefs kaTanor ans 6GuGnNMoTeYHbIX UCXOOHbIX 3arofIoBKOB

3ameTbTe, UTO ecnu Bbl MeHseTe IsaTmp BxoxaeHvWe Ha Opyron kartanor, TO Bbl
[OMmKHbI co3aaTtk noakatanorn OBJS, RELS n DATA B HOBOM KaTarnore.
Crnepylowmin  npuMep  ucnomnb3yeT  BxoxaeHuss  pasgena WS001  ans
nepeonpefeneHns cTaHgapTHOW AnuckoBow apxutekTypbl ISaGRAF:

;file c:\ISAWIN\EXE\ISA.ini

[WS0011]

Isa=c:\isawin
IsaExe=c:\isawin\exe
IsaApl=c:\isawin\apl
IsaTmp=c:\isawin\tmp
IsaSrc=c:\isawin\lib\src
IsaDefs=c:\isawin\lib\defs

Korga Bbl xoTuTe fo6aButb yHkUMo “C” unm dyHKUMOHanNbHbIN 6ok B Lienesoe
npunoxexne |1SaGRAF, To «karanor \ISAWIN\LIB\DEV wucnonb3yetca Aans
CcoxpaHeHusi chainoB paspaboTku: KOMaHAHbIX annoB, Menkdgannos, kapT 1 T.4.
\ISAWIN\LIB\RELS wucnonb3yeTcss [AOnsi  COXpaHeHUst OObekTHbIX  chalirnos,
reHepupyembix Bo Bpemsi “C” komnunsumu, n ans ISaGRAF “C” 6ubnuortex,
Tpebyembix aons onepaumu LINK.

A.26.5 CumBoOnblI NpUNoOXeHns

K kaxpomy ob6bekty npunoxeHus ISaGRAF ccbinatoTcsi o UMeHu (BBEAEHHOMY BO
BpeMs 0ObABNEHUS NepeMEHHO ) W No BHYTPEHHEMYy BUPTyarbHOMY
appecy, BbIYMCEHHOMY FreHepaTopom KofoB. BupTyanbHbln agpec nepeMeHHou -
3TO He ee ceTeBOW afpec, BBEAEHHbIi BO BpeMsi OOBbABNEHWS NepemMeHHON.
BupTyanbHble agpeca Mcnonb3ylTcs AnS CBA3HOM paboTbl, U cneumanbHbix “C”
npunoxexun, wucnoneaywowmx onumio 10 development tool. Korga reHepatop
kopoB ISaGRAF 3anyuieH, oH co3gaet ASCII dann ¢ normyeckum cooTBETCTBMEM
Mexay UMeHaMn 1 BUpTyamnbHbIMW agpecamu Ans BCeX O0ObeKToB (nepemeHHsble,
nporpaMmbl, LWaru...) NpoekTa. AToT chaiin MoxeT ObITb NEerko 3anpoLueH 13 nboro
NPUMOXeHNa nonb3oBaTens AN MonyyYeHs uHopmaumn o ctatudeckon base
naHHbIx 1ISaGRAF. ®aiin HasbiBaetca “APPLL.TST” u pacnonaraetcs B kaTanore
npoekta ISaGRAF: “\ISAWIN\APL\proname” (proname - wumMmsi npoekrta). JTOT
pasgen onucbiBaeT AeTanbHbin chopmat danna “APPLLTST”. OcHoBHble HOTaumu,
ncnonb3yemble Ans nocneayoLwero onucaHns, nokasaHbl HUXe:
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VA BUPTYyanbHbIN agpec
ATTR aTpubyT NnepemeHHon
USR “C” yHKUMSA

Bo3amoxHble 3HaveHua Ons atpubyToB MepeMeHHOW nokasaHbl Huxe. Takue
3HayeHus coaepxatcsl B nonsx “arpubyroB” (“attributes”):

+X BHYTPEHHAA nepemMeHHasn

+C BHYTPEHHAA NnepemMeHHasa TONbKO Ha YTeHune
+l BXO4HaA nepemMeHHasn

+0 BbIXO4HasA nepemMeHHas

Bce uncna, uckntoyas BUPTyarbHble agpeca, BblpaXatloTcs Kak AeCATUYHbIE Lienble.
BupTyanbHbele agpeca (VA) BblpaxaloTcs Kak LuecTHaguaTepuyHble uucna ux 4

umncp, n npegeapstoTcs cumsorniom “!”. Hanpumep:
123 3TO AeCATUYHOE 3HayeHve
1A003 3TO LWeCTHaaUaTepUYHbIA BUPTyanbHbIN agpec

OcHoBHas cTpykTtypa davina “APPLLTST’ nokasaHa Hwxe. ®ann CTpyKTypupoBaH
KaK crnucok 6nokos. Bnok - aTo cnucok 3anuceir. Kaxaas 3anuck onucbiBaeTcs Ha
OfHOW CTpoke TekcTa. Kaxaplh 6nok HauMHaeTcs C 3arofioBka, MOMELLEHHOro Ha
O[lHOW CTPOKe TeKCTa.

Havano 6roka
onuncaHue 6noka
KOHeL, brnoka

OCHOBHOW CMHTaKCUC 0AQHOro 6rioka nokasaH HUXe:

@ <block_name> <arguments>
#record. ..
#record. ..

CTpykTypa nepBoro 6roka, cogepallero rmaBHy WHGMOPMaLMIo O NPUMOXKEHUM,
nokasaHa Huxe:

@ISA SYMBOLS, <appli_crc>

#NAME, <appli_ name>, <versions>

#DATE, <creation date>

#SIZE,G=<nbprg>, S=<nbstep>, T=<nbtra>, L=0, P=<nbpro>, V=<nbvar>
#COMMENT, ICS Triplex ISaGRAF

appli_crc............ KOHTPOMbHasi CymMmMa CMMBOJIOB MPUIOXEHNSI
appli_name........um5a npunoxexHus

version.... ..Homep Bepcuu ISaGRAF

creation_date ....naTa reHepauMu NpUNoxeHus

nbprg ................. 4ncno nporpamm

nbstep............... yucno waros SFC
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nbtra.................. yncno TpaHlakuui SFC
nbpro ................. 4YnCno ncnonb3yembix yHkumi "C"
nbvar.................. obLee YMcno nepeMeHHbIX

CTpykTypa nocnegHero 65oka, KOTopbIi yka3blBaeT KOHEL, haiina, nokaszaHa HUXe:
@END_SYMBOLS

CTpykTypa 6noka, MCMonb3yemMoro [Afsi ONUCaHWs MpOrpamMM  MPUMOXEHUS,
nokasaHa Huxe:

@PROGRAMS, <nbprg>
#<va>, <name>

................. YMCO NporpamM, onpeaeneHHbIX B 3TOM Grioke
....BUPTYyanbHbI agpec Nporpammei
..MS nporpaMmbl

CTtpykTypa 6noka, ucrnonbdyemoro Aansi onucauus waroB SFC npunoxexus,
rokasaHa Hwxe. 3ameTbTe, 34eCb OAWH BUPTYasnbHbIA Lar, onpeAeneHHbln ans
kaxgon He SFC nporpammbi:

@STEPS, <nbsteps>
#<va>, <name>, <fathers>

#...

nbsteps.............. 4KCIo LIaroB, onpeaeneHHbIX B 3Tom 6roke
Va e BMPTYyanbHbI agpec wara
name................ uMsa Wwara

father.................. BMpPTYyanbHbI agpec poauTens

CtpykTypa 6rnoka, ucrnons3yemoro Ansi onucaHust SFC TpaH3akuuin NpUnoxeHus,
riokasaHa Huxe:

@TRANSITIONS, <nbtrans>
#<va>, <name>, <fathers>

#...

.............. YMCNO TPaH3aKLWii, onpeaeneHHbIX B 3ToM 6roke
....................... BUPTYanbHbIl aapec TpaH3aKumm
..MMl TpaH3aKumu
..BUpTYyanbHbIii agpec poauTens

CTpykTypa 6rnoka, WCMOMb3yemMoro Afisi OfNUCaHUs NOMMYECKUX MNEePEMEHHBIX
NPUIOXKEHNS!, NOKa3aHa Huxe:

@BOOLEANS, <nb_boo>
#<va>, <name>, <attrs>, <programs>, <eq_false>, <eq true>

#...
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M €CNM YUCNO NepeMeHHbIX npeocxoanT 4095:

X#(1.<varno>),<name>,<attr>,<programs>,<eq_false>,<eq true>

4YMCINO NePEMEHHbIX B 9TOM Groke

..BUpTyanbHbIN agpec nepemMeHHon

..AvanasoH agpeca

MMS1 NepeMeHHON

aTpubyT NnepemeHHon

...BUPTyanbHbI agpec nporpammbl poanTens

....nnmn “10000” ans rno6anbHON NepemMeHHoM
eq_false............. CTpOKa, ucnonb3yemas Ans 3HavyeHus rnoxb (false)
eq_true............. CTpOKa, ucnone3dyemasi Ans 3HaveHus uctuHa (true)

CTpykTypa 6rnoka, WCMonb3yemMoro [Ansi ONUCaHWs aHaroroBbiX MEePEMEHHbIX
NPUIOXKEHNS, NOKa3aHa Huxe:

@ANALOGS, <nb_ana>
#<va>, <name>, <attrs, <programs>, <format>, <units>

#...
M €CN YUCNO NepeMeHHbIX npeocxoanT 4095:
X# (2.<varno>) , <name>, <attr>, <programs>, <eq_false>,<eq true>

nb_ana.............. YNCMO NEePEMEHHbIX B 3TOM Grioke

....BMpTyanbHbI agpec nepeMeHHon
..AnanasoH agpeca

....MMS1 NepeMeHHOoN

attr...................... aTpubyT nepemeHHon

....BMpTyanbHbI agpec NporpaMMbl POAUTENS
..mnu “10000” ans rnoGanbHoM nepeMeHHow

="I" ana yenon nepemMeHHon

.="F" ons BelleCcTBEHHOW NnepemMeHHon

..CTpoKa bnoka

unit..

CTpyktypa 6roka, WCMOMb3yeMoro pAnsi OnWCaHusi MepeMeHHbIX Tanmepa
NPUIOXKEHNS!, NOKa3aHa Huxe:

@TIMERS, <nb_tmr>
#<va>, <name>, <attrs>, <programs>

#...
M €CN YUCNO NepeMeHHbIX npeocxoanT 4095:
X# (3.<varno>) , <name>, <attr>, <programs>, <eq_false>,<eq true>

....KOMNYECTBO NEPEMEHHBIX B 9TOM Grioke
....BMpTyanbHbI agpec nepeMeHHon

.................. AmanasoH agpeca

.................. MMS1 NepeMeHHON
...................... aTpubyT nepemeHHoN (Bceraa +X: BHYTPEHHSAS)
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program............. BMPTYyanbHbIA agpec NporpamMmmMbl poanTens
........................... mnn “10000” gnsa rno6anesHoM NepemMeHHon

CprKTypa 6noka, ncnonb3dyemMoro AaAna onucaHua nepemMeHHbIX coobLueHns

NpunoXxeHua, NokasaHa HUXe:

@MESSAGES, <nb_msg>
#<va>, <name>, <attr>, <programs>,< max len>

#...
1 ecnu YNcno nepemMeHHbIx npesocxoamT 4095:
X#(4.<varno>),<name>,<attr>,<program>,<eq_false>,<eq_true>

4YMCNO NePEMEHHBIX B 9TOM Groke

BUPTYyanbHbIN aapec nepemMeHHon

...AMana3oH agpeca

..MMS1 NepeMeHHoN

aTpubyT NnepemMeHHon

...BUPTyanbHbIi agpec nporpammbl poanTens
..unu “10000” gnsi rmo6anbHol NepemMeHHoN
..MakcumarnbHas AnvHa (06bsSBNEeHHbIN AnanasoH)

CtpykTypa 6roka, ucnornb3yemoro ans onucaHust “C” dyHKUWIA, NPUMEHEHHbLIX B

NpUNoXxeHun, NokasaHa HUXe:

@USP, <nb_usp>
#<va>, <name>

............... yncno C dyHKumIn B aTOM Brioke
....BMpTyanbHbIi agpec C dyHKUMN
....nmsa C dyHKUMK

CTpykTypa 6roKa, UCMoMnb3yeMoro Ansi ONUCaHWUs 3K3eMMNsipoB YHKLMOHANBHOIO

6noka “C”, NpMMEeHEHHbIX B NPUMOXEHUN, MOKa3aHa HKe:

@FBINSTANCES, <nb_fb>
#<va>, <inst_name>, <fb names

#.

nb_fb................ YNCMO 3K3eMMMsApoB  yHKUMOHanbHoro 6noka “C” B
6roke

Va e BUPTYarnbHbI aapec 3k3emMnnsipa yHKUMOHaNLHOro 6roka

inst_name.......... UMsi 3K3eMnnsipa yHKLUMOoHanbHoro 6noka “C”

fb_name............. UMSI CCbINKM (yHKUMOHanbHoro 6noka “C”

3TOM

“c
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A.26.6 OrpaHuyeHus ISaGRAF “LARGE” (WDL) workbench

3pecb AaHbl HEKOTOpble OorpaHuyeHust aAns obbekToB, ucnomnb3yembix B ISaGRAF
workbench. KoHe4yHO, umeeTcs MHOro ApyrMx npakTUYeCKMX OrpaHudeHun u3-3a
KOHMrypaummn WCrnosb3yeMoro KommnbioTepa (OOCTYMHOW naMATM U AUCKOBOTO
NpOCTpaHCTBa), U BO3MOXHOCTeW LeneBon cuctembl ISaGRAF (gocTynHown namsTu,
AOCTYMHBIX annapaTHbIX U NPOrpaMMHbIX PECYpCoB...). [laHHble HuKe yncna - 3To
abcontoTHbIE OrpaHNYeHnsi, KOTopble He MOTYT OblTb NPEBbILLEHBI.

= [ns npoekma:

Ob6bekm Makcumym BameyvaHus

[Mporpammebl 255 rpynnupysi OCHOBHY!O,
noanporpamMbl U fo4YepHue

YpoBHU nepapxum 20

Yucno npoektoB, ycTaHoBreHHbix Ha Workbench, orpaHnunBaetcsi ToOnbKo
AOCTYMHBIM NPOCTPAHCTBOM Ha XECTKOM AMCKe

= Ans umeH:
Umsa ons: Makcumym 3amedaHus
Mpoekt 8 cumBonoB
Mporpamma 8 cumBonoB
MepemeHHas 32 cumBonoB  +60 CMMBOSIOB Ha KOMMEHTapuii

OnpegeneHHasi meTka cnosa 16 cumBonoB

OnpegeneHHbl akBuBaneHT 255 cumeonoB +60 CMMBOMOB HA KOMMEHTapPU

Tabnuua npeobpasoBaHns 16 cumBOoB

Cn1cok nepemMeHHbIX 16 cumBonos

yHKums / dyHku.6nok (lib) 8 civeosnos  Hanaraetcs Ha dyHkummn C,
yHKLMOHanbHble 6roku C
Unn pyHKUMM HaNUcaHHbIe Ha
a3blkax IEC

Mapamerp GyHxumm (1lib)16 cumsonos Hanaraetcs Ha dyHkuum C,
hyHKUMOHarnbHble 6riokun C
Un1 pyHKUMM HanUCcaHHbIe Ha

A3bIKax
IEC

Mnarta B/B 8 cumBonoBs

KoHdurypaums B/B 8 cumBonoB

oeM napameTp nnaTbl 16 cumBonos

DyHKUMa npeobpas3oBaHust 8 CUMBOMOB
= PedakmupoeaHue (0551 0OHOU npoz2paMmmbi):

Ob6bekm Makcumym BameyvaHus

Ctpokun SFC 600

KonoHkn SFC 20

LWarn SFC 4095 ONs BCero NnpoekTa, rpynnupysi warm,

VHULMMPYIOLLME Liary, HayanbHble 1
3aBepLuatoLLme waru
TpaH3sakumm SFC 4095 0N BCEro NpunioXeHus
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LD/FBD pepaktupoBaHue 200 kon
2000 psig 37O pa3mep obnactu
peAakTUpOBaHms
B siYemnKax.
Quick LD pegaktupoBaHme ©e3 orpaHMYeH OrpaHUYeHUsi HanaralTcs
MoLHocTbo PC

IL meTkn 251 B TOW e nporpamme IL
PepaktupoBaHue TekcTa 40KBytes
= HAns cnoeapsi (Ons o00Ho20 nNpoekma):
O6bekT Makcumym 3ameyvaHns
Jlornyeckme nepeMeHHble 65535
AHarnoroeble NepeMeHHble 65535 rpynnupys uenble U BelleCTBEHHblE
nepemMeHHble
Tavmepsbl 65535
[lepeMeHHble COOBLLEHNSI 65535
OnpepgeneHHble cnoBa 4095 B TOM e crnucke (ToM xe 6rioke)
OnpegeneHHble criosa 255 ucrorsb3yemble B TOW e nporpaMme
Tabnuubl Nnpeobpas3oBaHus 127 MCMNonb3yeMble B MPUNOXEHUN
Toukn B ogHow Tabnuue 32 onpefenieHHble B TOW e camoun
Tabnvue npeobpasoBaHus
OrpaHuyeHust AaHbl Ansi MakCMMarbHOro Konuyectsa OyneBCKMX, aHanoroBbIX U
CTPOKOBBIX TPYNM MEPEMEHHbIX, CTPOKOBbIX, BXOAHbIX M BbIXOAHbLIX NMEPEMEHHbIX.
OHu Takke BKIOYAIOT BCE CKPbITbIE BPEMEHHbIE U Pa3MELLEHHbIE KOMMUNSTOPOM
nepemMeHHble. KonmmuyecTBO nepemeHHbIX pedakTUpyeMbiXx BMecTe (O4HOro Tuna,
oaHon obnacTu AelcTBUst), B peaakTope crioBapsi He MoxeT npesbiwaTs 16000. B
3aBUCUMOCTM OT KOoHdwurypaumm PC, orpaHuyeHne MoxeT 6biTb MeHblie 16000.
lMpunoxeHve He MOXeT MATW Ha LeneBow 3agadve ISaGRAF V1.21 nnu paHee ecnu
CyMMapHOe KONMMYEeCTBO MepeMeHHbIX oaHoro Tuna Gonblie 4095. CtaHpapTHas
cBasb no "Modbus" wcnonb3ylowas ceTeBble agpeca He MOXeT ObiTb
MCMONb30BaHa ecrnv KONMYecTBO NePEMEHHbIX OAHOro Tuna npesocxoamnt 4095.
= CoeduHeHus B/B:
Ob6bekm Makcumym BamevaHue
MnaTel BB 256 onpegeneHsbl ons ofHoro
NPUNOXeEHUst
(nnaTbl cnoxHoro obopyaoBaHuUs)
KonuuectBo nnat B/B Bkntoyas oAMHOYHbIE MnaThl U crioxHoe obopyaoBaHue He
npesbiwaeT 256.
Kananbl BB 128 Ha ogHoW nnate
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HAns 6ubnuomec:

O6bekT Makcumym 3ameyaHus
DyHKumK (a3bIk IEC) 255 YCTaHOBMEHHbIX BMecTe B
obubnunoreke
DyHKUMOHaNbHbIE  GOKK 255 YcTaHOoBMEHHbIX BMecTe B
(a3bIk IEC) 6ubnunoreke
DyHkumm C 255 YCTaHOBMEHHbIX BMecTe B
obubnunoreke
DyHKUMOHanbHble 6noku C 255 YcTaHOoBMEHHbIX BMecTe B
6ubnunoreke
Ok3eMnnspbl 4095 Onsa TOro xe TMna
hyHKLMOHanbHbIX 6r1okoB dyHKUMOHaNbLHOro 6rioka B TOM xe
NPUNOXEHUN
BxogHble napameTpbl 31 310 npumeHnmMo Kk dyHKumsim C u K
DyHKLMK YHKLUMSIM, HANUCaHHbIM Ha SA3blke
IEC
MapameTpbl 32 cB0OOAHO pacnpefensoTcst Mexay
yHKLMOHanbHoro brioka BXOOHbIMMW n BbIXOAHBIMU
napameTtpamu. 1o meHbluen mepe
TpebyeTcs 1 BbIxogHOW NapamMeTp
DyHKUMa npeobpasoBaHust 128 YCTaHOBMEHHbIX BMecTe B
6ubnunoreke
KoHdurypauwm B/B 255 YCTaHOBMEHHbIX BMecTe B
obubnunoreke
MnaTel B/B 255 YCTaHOBMEHHbIX BMecCTe B
bubnunoreke
CnoxHoe obopynosaHue B/B 255 YCTaHOBMEHHbIX BMecTe B
6ubnunoreke
0OeM napameTpbl NNatbl 16
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OnucaHue s3blka

B.1 ApxutekTypa npoekra

Mpoekt |1SaGRAF pasgeneH Ha HeECKONbKO MPOrpaMmMmHbIX MoAynen, Ha3bliBaeMblX
nporpammamu. [porpaMmbl NMpoekTa CBA3aHbl ApYr C APYrOM B OPEBOBUMAOHYIO CTPYKTYpY.
Mporpammbl MOryT GbITb OnNMCaHbl C MOMOLLBIO rpadhU4eckMX MM TeKCToBbIX A3bikoB SFC,
FBD, LD, ST nnu IL.

B.1.1 Mporpammbi

Mporpamma - 3T0 nornyeckas nporpaMmMmupyemasl eauH1La, KoTopas onuceiBaeT onepauum ¢
nepemMeHHbIMKM  npolecca. [lporpammbl onuceiBaloT NMbo nocneaoBaTenbHble NGO
uMKnuyeckue onepauun. Lluknuueckve nporpammbl BLIMOSHSAIOTCA Ha KaXAOM  LMKNe
Lenesoi  cucTembl.  lcnonHeHne  nocrefoBaTenbHbIX — MpoOrpaMm  onpedensercs
OuHamuyecknumm npasunamm sisbika SFC.

MporpamMmbl cBA3aHblI APYr C APYrOM B Mepapxuyeckoe AepeBo. [porpaMmbl, NOMeELLEHHble
HaBepxy uWepapxuu, aKkTUBM3MPYIOTCA cucTemon. [lognporpammbl  (HWXKHWA  YpOBEHb
nepapxvun) akTUBM3MPYIOTCSt MX poguTensmu. MNporpammbl MOryT GbiTb onucaHbl MobbiM 13
crieayoLmx rpadnveckmnx NN TEKCTOBbIX S3bIKOB:

A3blk nocnepoBaTenbHbIX (YHKUMOHaNbHbLIX cxeM (SFC) ana nporpamMMupoBaHus
BbICOKOIO YPOBHS!

Flow Chart (FC) for high level programming

A3bIKk PyHKUMOHaNbHbIX 6r104HBbIX Anarpamm (FBD) Ans cnoxHbIX LMKNNYECKNX onepawui
Asbik penenHbix gnarpamm (LD) Tonbko ans 6yneBckux onepauui

A3bIK CTPYKTYPUPOBaHHbIN TeKCT (ST) TOMbKO ANSA LMKINMYECKMX onepauni

A3bIk MHCTPYKUMK (IL) AN onepaumin HU3KOro YPOBHS

OpHa 1 Ta Xe nporpaMmma He MOXEeT CMeLUMBaTb HECKOMNbKO A3bIKOB, 3a UCKIoYeHvem LD un
FBD, koTopble MOryT ObITb CKOMBMHMPOBaHbI B OOHOW Anarpamme.

B.1.2 Luknu4yeckne um nocnegoBaTtenbHble onepauumn

Wepapxusi nporpaMm pasgeneHa Ha YeTbipe OCHOBHbIX CEKLMM WU TPynMbl:

Begin nporpaMmbl, BLINOSIHAEMbIE B Hayane Kaxaoro Luvkna Leneson
3apaum

Sequential nporpaMmmel, onpegensieMble AMHaMmmyeckumu npasunamm SFC

End NporpaMmMbl, BbIMNOMHSEMbIE B KOHLE KaX40ro LyKna LeneBon 3agaym
DyHKLMU Habop nognporpamm

Mporpammbl cekuuii Begin 1 End  onucbiBaloT uMknuMyeckue onepauvu M He 3aBUCHAT OT
BpemeHu. porpammbl cekumm Sequential onucbiBaloT nocnegoBaTenbHble onepauun, rae
BpEMeHHasi NepeMeHHasi iIBHO CUHXPOHU3MPYET OCHOBHble AencTBUs. OCHOBHbIE MPOrpamMmbl
cekumm Begin cucTtematuMyecku BbINOMHAKTCA B Havane kaxgoro uukna. OCHOBHble
nporpaMmmbl cekumn End cuctematmyeckn BbINOMHSOTCS B KOHUE Kaxaoro uukna. OCHOBHble
nporpammbl cekumn Sequential BbINOMHAOTCA B COOTBETCTBMM C  AWHAMUYECKMMU
npasunamu SFC.
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Mporpammbl cekunm ®YHKLMKM - 3TO NMOANPOrpammbl, KOTOpble MOTYT ObiTb Bbi3BaHbI M0G0
Apyrov nporpammon B npoekte. porpammbl cekumn DYHKUMM MOryT Bbl3blBaTb Apyrne
nporpaMMbl 3TOM Xe CeKLUN.

OcCHOBHbIe MporpaMmbl U foYEpPHME NporpamMmbl cekunn Sequential JomkHbI ObITh ONMcaHbl
npu nomolumn si3bika SFC. [Mporpammbl umknuyeckmx cekumin (Begin n End) He moryT 6biTh
onucaHbl Npy nomoLum s3bika SFC.

Mporpammbl  cekumn Begin  06blMHO — ucnonb3ywTcss  Anst  Toro  4tobbl  onucatb
npeaBapuTenbHble  onepauuuM € yCTpoWCTBaMM BBOAA W OfpedenvTb  3HaYeHust
OTULTPOBAHHLIX MEPEMEHHbIX BEpXHero YpoBHA. Takue nepemeHHble  06blYHO
ucnonb3yloTcst nporpamMmamu  cekumn Sequential. TMNporpammbl  cekumm End  06blvHO
ncnonb3yTcs ANs Toro, YTobbl BbINOMHMTL 3aLUMTHBIE ONepaLmu ¢ NepeMeHHbIMU Npexae,
YeMm OTNpaBWTb MX 3HAYEHNSA B YCTPOMCTBA BLIBOAA.

B.1.3 [OouepHue SFC nporpammbl

Jliobas nporpamma SFC nocrnenoBaTenbHOW CEKLUM MOXET ynpaBnaTb APYrol nporpammon
SFC. Takve nporpammbl HWU3KOrO YpPOBHS HasblBalOTCsH movyepHumu SFC nporpammamu.
OoyepHue SFC nporpammbl - 3TO napasnfefibHble MporpaMMmbl, KOTOpble MOryT ObiTb
3anyLueHbl, yOuUTbl, 3aMOPOXEHbl W MNepesanyllieHbl CBOeW pPoAUTENbCKOW MporpamMmon.
PopgwnTtenbckas nporpamMma v OYEPHSS Nporpamma MoryT 6biTb OnMcaHbl Npy NOMOLLM S3blka
SFC. [ouyepHsa SFC nporpamMma MOXeT WMeTb foKamnbHble MepeMeHHble U
npeponpeaeneHHbIe cnosa.

Korga poautensckasa nporpamma 3anyckaet godepHioto SFC nporpammy, oHa ycTaHaBnueaeT
SFC mapkep (akTuBM3MpyeT) Ha KaxAoM HayanbHOM Luare [oYepHel nporpammbl. JTa
komaHga onucbiBaetcs onepatopom GSTART. Korga poguTenbckas nporpamma ybusaet
SFC pouepHiol MporpaMmy, OHa OYMLIAET BCe CYLIECTBYIOLUME Mapkepbl Ha Larax
[oyepHen nporpammel. Takasi komaHga onuceiBaeTcs onepatopom GKILL.

Koroa poagutensckas nporpamma 3amopaxusaeT SFC foyepHiolo nporpamMmy, oHa ouuiaet
BCE 3Ha4YeHUs B JOYEPHEeN nporpamMmmMe, N COXpaHsAeT UX COCTOSHME B NamaTh. Takas komaHaa
onucebiBaeTcs onepatopom GFREEZE. Korga poautenbckas nporpamma nepesanyckaet SFC
[OYEpHIOK Nporpammy, oHa BOCCTaHaBnunBaeT Bce 3HayveHust SFC, koTopble Gbiny OYnLLEHbI
npu 3amopaxvBaHue nporpammbl. Takasi komaHga onuceiBaeTcsa onepatopom GRST.

Jlobas nporpamma FC nocnepoBaTenbHOW cekuMu MoXeT ynpaenste apyrumm FC
nognporpammamu. Pogutenbckasi nporpamma FC GrokupyeTtcs (KOeT) noka He BbINOMHUTCS
nognporpamma FC. OpHoBpemeHHass pabota pogutenbckon nporpammel  FC  u
noAnporpamMmmMbl HEBO3MOXHA.
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B.1.4 ®yHKUMM N noanporpamMmbl

McnonHeHne nognporpaMm unu dyHKUMIA YNpaBnseTcs WX poAUTENbCKOW MNPOrpaMMON.
McnonHeHve poamTenbCcKoi nporpaMmbl NOABELLNBAETCS A0 TEX NOp Moka He 3aKOHYMT CBOIO
paboTy noanporpamma:

L-/”"(lfl,f“
V-

JCcHOEHAT [lomIporparmE
IpoTrparsa

Jlobasa nporpamma mnoboi cekuMm MOXeT UMeTb OfHY WM HEecKonbKo nognporpamm. Y
Kaxxaol noanporpammMbl MOXeT BbITb TONbKO 0OAHa poauTenbckasi nporpamma. Mognporpamma
MOXET MMETb JIoKanbHble NepeMeHHble U Makpoonpeaenenns. [ns onvcaHna nognporpaMmm
MOXeT ObITb ucnonb3oBaH noboi N3blk, 3a ucknyeHnem SFC. [Mporpammbl  cekuun
DYHKLMU - 3TO NOANPOrpaMMbl, KOTOPbIE MOrYT ObITb BbI3BaHbI M0G0 APYrol NnporpaMMon B
npoekte. B oTnuumMu ot gpyrux noanporpamMm OHW He MPUHAAMeXaT HUKaKOW poaUTENbCKOM
nporpamme. lNporpammbl cekuyyv ®PYHKUMM MOTYyT BbI3biBaTb Apyrve NporpaMMbl 3TON Xe
cekuun. yHKLUUM MOryT ObITb pa3melleHbl B bubnuoTteke.

Mpegynpexaexue: Cuctema ISaGRAF He nogaepxunBaeT peKypCUBHbIX BbI30BOB (DYHKLNN.
Ecnu nporpamma cekumn ®yHKuum GyneT Bbi3biBaTb cama cebsi unu GyaeT Bbi3biBaTbCS
O[HOW U3 BbI3BaHHbIX €10 NOANPOrpaMM, TO BOHUKHET OLUMOKa.

Mpenynpexaexve: PyHKUMA UNM NOAMNpPorpaMMa He “3anoMMHAlOT” NOKamnbHbIX 3HAYeHUn
CBOMX flOKanbHbIX MNEepeMeHHbiX. @PyHKUMM W noanporpaMMbl  He MOryT Bbi3blBaTb
yHKLMOHamnbHbIE BroKu.

WHTepdenic nognporpaMmbl JOMKEH OblTb OnpeaeneH siBHO, C TUNaMU U YHUKanbHbIMU
MMEHaMWN KaXXOoro BbIi3bIBAEMOro W BO3BpallaemMoro napameTpa. [Ans Toro 4Tobbl
nogaepxatb cTaHAapT a3blka ST, Bo3BpaLlaeMblil napameTp AOMKEH UMETb TO Xe UMS, YTO
¥ noanporpaMma.

Cnepytolas Tabnuua nokasblBaeT, kak yCTaHOBUTb 3HaYeHMe BO3BpalLaeMoro napameTrpa B
Tene noanporpaMmbl, B pasnmnyHbIX s3blkax:

ST: NpPVUCBOWTL 3HaYeHNe BO3BpaLLaeMoMy napameTpy, UCMOMb3ys ero UMs
(TO e MMS 4TOo M Y NoANPOrpaMmbl):
subprog_name := <expression>;
IL: 3Ha4yeHue TekyLlero pesynbTata (IL pernctp)
B KOHLEe rnocrnegoBaTeflbHOCTM  3arnoMuHaeTcs B BO3BpalLlaemMoMm
napametpe:

LD 10
ADD 20 (*3HayeHve Bo3Bpallaemoro napametpa = 30%)
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FBD: yCTaHOBUTb BO3BpaLLaeMblil mapameTp, UCMOoNb3ys UMS:

>=1

— —d

I~ subprog_name
LD: “cnonbL3oBaTh CUMBOS BUTKA C MMEHEM BO3BPaLL@emMoro napameTpa:

subprog_name
| |1 M) I
I 11 N\ I

B.1.5 ®yHKUMOHaNbHbIEe 6NOKK

PyHKUMOHanNbHbIe 6noku MoryT ucnonb3oBaTe A3blku: LD, FBD, ST wnm IL. JlokanbHble
nepemMeHHble (PYHKUMOHANbHLIX OnOKOB KOMMPYHTCA ANA Kaxgoro dk3emnnsipa. Koraa
nporpamMma BbI3blBaeT GMok, Ha caMoM Aerne, Bbl3blBAaeTCA 3K3eMnnsp 6rnoka: Bbl3biBAeTCS
TOT e KOA, HO UCMOMNb3YHTCS AaHHble, 3aXBa4YeHHbIE creumarnbHO ANls JaHHOro 3K3emnnsipa
6rnoka. 3HayeHMst NnepeMeHHbIX 9K3eMNsipa NepeaatoTcst OT OAHOTO LKA K APYroMy.

* *
(* IIporpamma ST *) T ———

(* FB1 00BsABIIEH KaK IK3EMILIAP bioxa
(yHKImoHaTEHOTO 6;10ka SAMPLE
)
OK3eMIusp
> Koz
FB1(high, value, low, 1.0); y HAAHHBIX

high alarm := FB1.QH,;
low_alarm := FB1.QL;
any alarm := FB1.Q;

V.V VY

Mpenynpexaexve:
- OYHKUMOHanbHbIN 610K, HAaNUCaHHbIM Ha oAHOM U3 s3bikoB IEC, He MOXeT BbI3blBaTb Apyrve

(byHKUMOHanbHbIe  GrOoKW:  MexaHu3Mm 3K3eMMNMsSpPOB Mo3BofisieT paboTaTb TOMbkO C
COBCTBEHHLIMM  NOKamnbHLIMU  NEepeMeHHbIMM  Grnoka. BoT  cnucok  ctaHaapTHbIX
byHKLMOHanbHbIX GroOKOB, KOTOpble Hemnb3s ucrnonb3oBaTb BHyTpu 6rmokoB IEC: SR, RS,
R_Trig, F_Trig, SEMA, CTU, CTD, CTUD, TON, TOF, TP, CMP, Stackint, AVERAGE,
HYSTER, LIM_ALRM, INTEGRAL, DERIVATE, BLINK, SIG_GEN

SR, RS, R_Trig, F_Trig, SEMA, CTU, CTD, CTUD, TON, TOF, TP, CMP, Stackint,
AVERAGE, HYSTER, LIM_ALRM, INTEGRAL, DERIVATE, BLINK, SIG_GEN

- Mo ToW >e npuunHe Henb3s uWcnonb3oBaTb [lonoxuTenbHble unu OTpuuatensHble
KOHTaKTbl UNu BUTKMW, UNW BUTKM YCTaHOBWUTL U COpoCUTL.

- ®yHkummn  TSTART u TSTOP pgnsa 3anycka M OCTaHOBKM TalMepoB He MOryT ObiTb
UCMOmb30BaHbl BHYTPU (PYHKLMOHanbHoro 6rioka ans uenesbix 3agady Bepcuii  3.0x. OHu
paboTatoT HaumHas ¢ Bepcum 3.20.

- Ecnu B dpyHKUMOHaNsHOM Brioke TpebyeTcs BUTOK, TO NPEXAe YeM 3aMKHYTb BUTOK, HY>XHO
1cnonb3oBaTh NoKanbHylo NnepeMeHHyto. Hanpumep:
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970 He ByneT paboTaThb: 970 paboTaer:

= 1 N —
K3 15 |4

m
A A

B.1.6 A3bik onucaHus

Mporpamma moxeT ObITb onucaHa NpU NMOMOLLM OAHOMO M3 CReaylLmnX rpadmuyecknx unu
TEKCTOBbIX S13bIKOB:

A3bIk nocnepoBaTenbHbIX (YHKUMOHaNbHbIX cxem (SFC) ana nporpammupoBaHus
BbICOKOIO YPOBHS

Asbik MoTokoBbIX Auarpamm (FC) Ana nporpaMmmMnpoBaHuUsi BbICOKOTO YPOBHS

A3bIK (PyHKUMOHaNbHbIX 6r104HbIX Anarpamm (FBD) Ans crnoxHbIX LMKNUYECKUX onepawiunii
Asbik penenHbix guarpamm (LD) Tonbko anst 6ynesckux onepaumi

A3bIK CTPYKTYPUPOBaHHbIN TeKCT (ST) Ans nobbIx LMKIMYECKUX ornepauni

A3bik MHCTPYKUMKA (IL) onsa onepaumin HA3KOro YpOBHS

OgHa w Ta Xe nporpaMMa He MOXEeT CMeLuMBaTb HEeCKONbKO $3bIKOB.  HA3bIK
nporpaMM1poOBaHUs NPOrpamMmMbl BbIGMpaeTcs B MOMEHT CO34aHusl NporpamMmmMbl U HE MOXeT
ObITb U3MeHEH B nocrneacTeun. UckntoueHnem siensiiotesa s3blkn FBD m LD, koTopble MOXHO
KOMOUHMPOBAaTL BHYTPY OAHOW NPOrpaMmel.

B.1.7 MpaBuna ucnonHeHus

ISaGRAF - 310 cuMHXpOHHasa cuctema. Bce onepauum ucnonHsawTca no Yacam. OCHOBHas
eavHuLa ANUTEnNbHOCTM BPEMEHN Ha3blBaeTCsl BPEMEHHbIM LIVKIOM:

I N

Bpemern > —>
OY LIUKIT: IIporpammuslii  Mcnonb30BaHHBIN CBoOOAHBIH
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OcCHOBHble onepauun B Te4eHne BpeMeHHOro uukna:

Ckanuposanue BXO/10B

PaboTa cexmm ‘Begin’

ISaGRAF Pabora ceximm ‘Sequential’ B
IUKIT cooTteTcTBHM Npaswiamu SFC/FC

Pabora cexpm ‘End’

M3mennrs BBIXO/IbI

370 no3BonsieT cucTeme:

- rapaHTupoBaTb, YTO BXOAHble MEPEMEHHbIE COXPaHSIOT CBOE 3HAYEHWE B TEYEHWe
BPEMEHHOTO LMKna,

- rapaHTUpoBaTb, YTO YCTPOUCTBA BbIBOAA M3MEHSIIOTCS He Goriee OfHOro pasa B TeYeHue
BPEMEHHOTO LMKna,

- NpaBuUnbHO paboTaTb C OQHUMU U TEMU e rnobanbHbIMU NEPEMEHHBIMU U3 Pa3NUYHBIX
nporpamm,

- OL|EHMBATb U YNPaBsaTb BPEMEHEM PeaKLMu BCETO NPUMNOXKEHUS.
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B.2 O6Lwue o6beKkThI

3OT0 OCHOBHble 0COBEHHOCTU N 0OWMe 06bLeKTbl 6a3bl AaHHbIX ISAGRAF. Takne o6bekThbl
MOryT uUcrnonb3oBaTbes Nobbim 13 s3eikoB SFC, FBD, LD, ST vnu IL.

B.2.1 OcHOBHbIe TUNbI

Jliobasi KOHCTaHTa, BblpaXXeHWe Unu nepemMeHHasl, ucnonb3yemasi B nporpamMmme (HarnvcaHHoM
Ha mioboM £A3blke) [OOMKHA XapakTepusoBaTbCH CBOMM  TUMOM. TuMbl AOSMKHbI ObiTb
cornacoBaHbl B rpaduyecknx onepaumsix U TEKCTOBbIX BblpaXeHusix. BOT OCHOBHble TunMbl
NporpaMMHbIX OO bEKTOB:

BOOLEAN: norunyeckas (true nnu false) BennunHa

ANALOG: uenas wnu pdenctBuTenbHas (nnaeatoliasi) HenpepbiBHas
BENMYnHa

TIMER: BpeMeHHasl BenuynHa

MESSAGE: CTpOKa CMMBOJIOB

3ameyaHue: MepemeHHble Tvna TIMER (BpemeHHbIe) cogepxaTt 3HayeHust He Gonbluve, Yem
OAVH AEHb, N HE MOTYT ObITb UCNOMNb30BaHbI AN 3an1Mcy AaHHbIX.

B.2.2 KoHcTaHTbI

KoHcTaHTbl OTHOCATCA K OAgHOMY TUNy. OpHo n To e obo3HayeHWe He MoxeT OblTb
Mcnonb3oBaHoO Anda npeacTtaBfieHNA KOHCTaHT pa3HbIX TUMNOB.

B.2.2.1 Jlornyeckune KOHCTaHTbI

CyLiecTByeT TOMbKO [ABE NTOrMYeckne KOHCTaHTbI:

TRUE 3KBMBANEHTHO LernomMy 3HadyeHuio 1

FALSE 9KBMBANEHTHO LienomMy 3HayeHuio 0

[ns HanucaHus knoyeBbIxX croB “true” n “false” MoXHO Mcnonb3oBaTh, kKak 3arnaBHble ByKBb,
Tak 1 NPOMNUCHbIE.

B.2.2.2 Uenble aHanoroBbie KOHCTaHTbI

Llenble kOHCTaHTbI NPeACTaBNAOTCH 3HAKOBLIMY ANMHHLIMUY LenbiMu (32 6uTa) BEnuunHamm:

oT -2147483647 o +2147483647

Llenble aHamnoroBble KOHCTaHTbl MOTYT GbiTb MPEACTaBrieHbl C OAHONM M3 criedyolux 6as.
Llenble KOHCTaHTBI AOMKHbI HAUMHATLCS ¢ NpedmKca, KOTOPbLIA ONPEAENSIET UCMOb3YyeMyto
6asy:

basa Mpeduke Mpumep

DECIMAL (none) -908
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HEXADECIMAL "16#" 16#1A2B3C4D
OCTAL "8H#" 8#1756402
BINARY "2H#" 2#1101_0001_0101_1101

Cumson nog4epk (‘') MOXeT GbITb MCNOMNBb30BaH Af1st TOro, YToObl pa3aenuTb rpynnbl LMdp.
OH He nMeeT 0COBEHHOro 3HAa4YEHNs 1 UCTONb3YeTCs AN YNyULIEHUA YNTAEMOCTU KOHCTaHT.

B.2.2.3 [OencrtBuUTenbHbIe aHANOroBble KOHCTaHThbI

[encTBUTENBHBIE a@HaNOroBble KOHCTaHTbl MOryT OblTb 3anucaHbl B AECATUYHOM MWW
Hay4yHOM npeacTaBneHnn. [lecaTnyHasa Touka ('.’) pasgensieT uenyt u AeCATUYHYI0 YacTu.
[lecaTUYHYl0 TOYKY HYXHO WCMOnb30BaTb, AN TOTO YTOObI OTMUYUTL [OENCTBUTENbHYIO
KOHCTaHTy OT uenon. HayyHoe npepacTtaBneHve ucnonb3dyeT Oykebl ‘E’ vnn ‘F° gna Toro,
YTOObl OTAENMUTbL MAHTUCCY OT 3KCMOHEHTbl. JOKCMOHEHUManbHas 4YacTb B Hay4yHOM
npeacTaBneHnn omkHa ObiTb 3HAKOBOM Lienon BenuuuHon oT -37 go +37. Hwke npvBeaeHsbl
npyvMepbl AENCTBUTENbHbLIX @HANOrOBbIX KOHCTaHT:

3.14159 -1.0E+12
+1.0 1.0F-15
-789.56 +1.0E-37

Boipaxxenne ‘123’ He npeacTaBnseT OeWCTBUTENbHYO KOHCTaHTy. Ee npaBunbHoe
npeactasnexHve ‘“123.0°.

B.2.2.4 BpeMeHHble KOHCTaHTbI

BpemeHHble  KOHCTaHTbl MNpeACTaBnsiOT  BpPeMeHHble 3HayeHnss oT 0 cekyHn Ao
23h59m59s999ms. HaumeHbluas gonyctumas eguHuua - aTo munnucekyHga. CtaHgapTHble
BPEMEHHbIE €AVHMLIbI, UICMOSb3YIOLLMECS B KOHCTAHTax 3To:

Yac 6ykBa h gormkHa cnefoBaTh 3a KONMYECTBOM YacoB

MuHyTa 6ykBa m [orkHa crefoBaTh 3a KONMYECTBOM MUHYT
CekyHaa BykBa s [OMmKHa CrefoBaTh 3a KONMYECTBOM CEKYHA
MunnucekyHaa BOyKBbl MS [OMKHbI CreAoBaTh 3a KONIMYECTBOM MUNTUCEKYHA

BpeMeHHble KOHCTaHTbl A4OMKHbI HauMHaTbes ¢ “T# unn ‘TIME# . [Ins HanucaHus KnoveBbIX
CMOB MOXHO WCMOSb30BaTh Kak 3arnaBHble OyKkBbl, Tak M NPOMUCHblE. HekoTopble eanHULbI
MOTyT ObITb OnyLeHbl. BOT NpuMepbl BpeMeHHbIX KOHCTaHT:

T#1H450MS 1 vac, 450 munnucekyHg

time#1H3M 1 yac, 3 MUHYTHI

BolpaxeHwue ‘0’ npeacTaBnsieT aHanoroByr KOHCTaHTY, @ He BPEMEHHOE 3HaYeHMe.

B.2.2.5 KoHcTaHTa - cTpOoka coobLeHus

KoHcTaHTa-cooblleHe npeactaBnsieT cobol cTpoky cumBonioB. CTpoka JormkHa 6biTb
3aknoyeHa B KaBbluku. Hanpumep:

'THIS IS A MESSAGE'

‘THIS IS A MESSAGFE’

B-192 ICS Triplex ISaGRAF Inc.



OnucaHue s3blka

i

MNpeaynpexaeHne: CUMBON KaBbluka He MOXeT OblTb WCMOMb30BaH BHYTPU CTPOKW-
KOHCTaHTbl. CTpoKa-KOHCTaHTa AomkHa GbiTh 3anvcaHa B OOHOM CTPOKE WMCXOAHOMo TeKcTa
nporpamMmel. Ee AnvHa He fomkHa npeBbilwaTte 255 cMMBOMOB, BKIoYas npoGensbi.

MycTas cTpoka-KoHCTaHTa NpPeacTaBnseTcsa ABYMA KaBbldkamu 6e3 npobena unu tabynsaumm
BHYTPY:

" (*aTo nyctas cTpoka*)

,D,J'I;I npeacraBsneHns HenevyaTHbIX CAMBOJIOB MOXeET ObITb UCMOMNbL30BaH 3HakK $:

MocnepoBa 3HaveHne ASCII Mpumep
TeNbHOCTb (hexa)
$$ 3HaK '$' 16#24 '| paid $3$5 for this'
$' KaBblYka 16#27 'Enter $'Y$' for YES'
SL CTPOKa BBEPX 16#0a 'next $L line'
$R BO3Bpar 16#0d ' llo $R He'
KapeTku
$N HOBa CTpoKa 16#0d0a 'This is a line$N'
$P HoBasi 16#0c 'lastline $P first line'
cTpaHvua
$T Tabynsaums 16#09 'name$Tsize$Tdate'
$hh (*) no6on cumeon 16#hh 'ABCD = $41$42%$43%44'

(*)’hh” - wectHaguaTepuyHoe 3HaveHne ASCII koga cumBona.
B.2.3 TlepemMeHHble

MepeMeHHble NporpaMMbl MOTYT ObiTb FOKanbHbIMM WM FMo6GanbHbIMKU. JloKanbHble
nepemMeHHble MOryT UCMOMb30BaTbCA TOMbKO OAHONM NporpamMmmoit. MnobansHble NepemMeHHble
MOryT ucrofb3oBaTbCcst Moboli nporpammoit npoekta. VIMeHa nepeMeHHbIX LOMKHbI
YAOBNETBOPATL CrEAYIOLMM NpaBunam:

UMs He MOXeT BbITb AnuHHee 16 cumBonoB

nepBbIM CUMBOJIOM AOMKHA GblTb BykBa

nocreayoLwymMmn cuMBoniamu MoryT BbiTe BYKBbI, LMGPbLI UM CUMBOI NOAYEPKMBAHUS

B.2.3.1 3apesepBupoOBaHHbIe KIKOYEBble CNoBa

Hwxe npeacTaBneH CnMCOK 3ape3epBUMPOBAaHHbLIX KMHOYEBbIX CroB. Takve naeHTudmKaTopsl
He MoryT ObITb MCMONb30BaHbl B Ka4eCTBE MMEH Mporpamm, nepemeHHbIx, “C” dyHKUMIA unu
YHKLMOHanNbHbIX GMOKOB.

A ANA, ABS, ACOS, ADD, ANA, AND, AND_MASK, ANDN, ARRAY, ASIN, AT,
ATAN,
B BCD_TO_BOOL, BCD_TO_INT, BCD_TO REAL, BCD_TO_STRING,

BCD_TO_TIME, BOO, BOOL, BOOL TO BCD, BOOL_TO_INT,
BOOL_TO_REAL, BOOL_TO_STRING, BOOL_TO_TIME, BY, BYTE,

c CAL, CALC, CALCN, CALN, CALNC, CASE, CONCAT, CONSTANT, COS,

D DATE, DATE_AND_TIME, DELETE, DINT, DIV, DO, DT, DWORD,
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E ELSE, ELSIF, EN, END_CASE, END_FOR, END_FUNCTION, END_IF,
END_PROGRAM, END_REPEAT, END_RESSOURCE, END_STRUCT,
END_TYPE, END_VAR, END_WHILE, ENO, EQ, EXIT, EXP, EXPT,

F FALSE, FEDGE, FIND, FOR, FUNCTION,

G GE, GFREEZE, GKILL, GRST, GSTART, GSTATUS, GT,

| IF, INSERT, INT, INT_TO_BCD, INT_TO BOOL, INT TO REAL,
INT_TO_STRING, INT_TO_TIME,

J JMP, JMPC, JMPCN, JMPN, JMPNC,

L LD, LDN, LE, LEFT, LEN, LIMIT, LINT, LN, LOG, LREAL, LT, LWORD,

M MAX, MID, MIN, MOD, MOVE, MSG, MUL, MUX,

N NE, NOT,

o OF, ON, OPERATE, OR, OR_MASK, ORN,

P PROGRAM

R R, REDGE, READ ONLY, READ WRITE, REAL, REAL_TO_BCD,
REAL_TO_BOOL, REAL_TO_INT, REAL_TO STRING, REAL_TO TIME,
REDGE, REPEAT, REPLACE, RESSOURCE, RET, RETAIN, RETC,
RETCN, RETN, RETNC, RETURN, RIGHT, ROL, ROR,

S S, SEL, SHL, SHR, SIN, SINT, SQRT, ST, STN, STRING,
STRING_TO_BCD, STRING_TO_BOOL, STRING_TO_INT,
STRING_TO_REAL, STRING_TO_TIME, STRUCT, SUB, SYS_ERR_READ,
SYS ERR TEST, SYS_INITALL, SYS_INITANA,  SYS_INITBOO,
SYS_INITTMR, SYS_RESTALL, SYS_RESTANA, SYS_RESTBOO,
SYS_RESTTMR,  SYS SAVALL, SYS_SAVANA, SYS_SAVBOO,
SYS_SAVTMR, SYS_TALLOWED, SYS_TCURRENT, SYS_TMAXIMUM,
SYS_TOVERFLOW, SYS_TRESET, SYS_TWRITE, SYSTEM,

T TAN, TASK, THEN, TIME, TIME_OF DAY, TIME_TO _BCD,
TIME_TO_BOOL, TIME_TO_INT, TIME_TO_REAL, TIME_TO_STRING,
TMR, TO, TOD, TRUE, TSTART, TSTOP, TYPE,

U UDINT, UINT, ULINT, UNTIL, USINT,

Vv VAR, VAR_ACCESS, VAR_EXTERNAL, VAR GLOBAL, VAR_IN_OUT,
VAR_INPUT, ,VAR_OUTPUT,

w WHILE, WITH, WORD,

X XOR, XOR_MASK, XORN

Bce kntoveBble crnoBa, HaudnHawowmecs c nogyvyepka, ABNAKTCA BHYTPEHHUMU KrNOoYeBbIMU

crnoBaMun 1 He MoryT ObITb UCMOMNb30BaHbI B TEKCTOBbIX WHCTPYKUNAX.

B.2.3.2 TMepemeHHbIe NpsiMOro npeacTaBrneHUs

ISaGRAF nosBonsieT UCnonb3oBaTb NepeMeHHble MPSAMOro npeacTaBreHus Ans Toro,

4YTOObI npeactaenATb B UCXOOHOM TeKCTe nporpamMmmbl CBOGO,D,HbIe KaHanbl.

CBobofHble

KaHanbl - 3TO KaHarnbl, He CBA3aHHbIE C AeKNapuMpOBaHHLIMU NepeMeHHbIMU BBOAA/BLIBOAA.
MaeHTudrkaTop nepemMeHHon NpsMoro NpeacTaBneHns BCerga HaumHaeTcs ¢ cumsona “%”.
Hwxe npuBogsTca cormaweHnss 06 MMeHax MNepeMeHHbIX MPSMOro npeAcTaBneHus Ans
KaHanoB OAWHOYHON NnaTthl. “s” - 3T0 HOMep croTa Ha nanaTe. “c” - 3To HOMep KaHana.

%IXs.c cBo6oaHbIN kaHan nnaTbl 6ynesoro BBoAa
%IDs.c cBOGOAHLIN KaHan nnaTbl Lenoro BBoaa
%ISs.c cBoboaHbIN kKaHan nnaTtbl CTPOKOBOro BBOAA
%QXs.c cBoboaHbIV kaHan nnatbl GyneBoro BelBoAa
%QDs.c cBOGOAHLIN KaHan nnaThbl Lenoro BeiBoaa
%QSs.c cBo60AHbIN KaHan nnaTbl CTPOKOBOrO BbIBOAA
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Hwxe NpUBOOATCA CcornaweHna 06 uvmeHax nepeMeHHbIX NpAaMoro npeacrtaBneHna aong

KaHarnoB KOMMNIEKCHOro obopydoBaHusi. “s” - 3To HoMmep crota obopynoBaHus. “b” - aTo
WHAEKC OAHOW MrnaTbl BHYTPU KOMMEKCHOro 060pyaoBaHust. “c” - 3T0 HOMep KaHana.

%IXs.b.c cBoOOAHbIN kaHan nnaTel 6ynesoro BBoAa
%IDs.b.c cBOOOAHbLIN KaHan nnaTthl Lenoro BBoga
%ls.b..c cBOGOAHbIN kaHan nnaTbl CTPOKOBOro BBOAA
%QXs.b.c cBOOOAHbIN kaHan nnaTel 6yneBoro BbIBoAA
%QDs.b.c cBOOOAHbLIV KaHan nnaThl Lenoro BbiBoaa
%QSs.b.c cBOOOAHbIN KaHanm nnaTbl CTPOKOBOrO BbIBOAA
Mpumepbi:

%QX1.6 6 kaHan 1 nnaTbl (NOrMYeckuin BLIBOA)
%1D2.1.7 7 kaHan 1 nnatbl BOo 2 o6opyaoBaHu (Lenbii BBOA)
MepemeHHbIE NPAMOro NPeAcTaBieHUst He MOryT UMeTb Tun real.

B.2.3.3 bByneBckue nepeMeHHble

ByneBckne o3HauaeT moruyveckue. Takue nepemeHHble MOTyT MPUHUMaTb OOHO W3 ABYX
6yneBbix 3HadyeHuii: TRUE (UCTUHA) wunu FALSE (JTIOXb). OG6blyHO, 6yneBckue
nepeMeHHble MCMOoMb3yTCA B NOrMYECcKUX BblpaxeHusix. byneBckve nepemeHHble MoryT
MMeTb OAVH W3 CreayroLmx aTpubyToB:

BHyTpeHHsA: nepemeHHas, XpaHALWAscs B NaMaTh, M3MeHsieMas nporpammoin

KoHcTaHTa:  HeusmeHsemas nepeMeHHasl, XxpaHawasca B MaMATW, C  HayanbHbIM
3HaYeHnemM

Bxon: nepemMeHHas, cBsi3aHHasi C yCTPOMCTBOM BBoAa (0BHOBNSIETCSt CUCTEMON)
Bbixoa: nepemeHHasi, CB3aHHasl C yCTPOMCTBOM BblBOAA

Mpenynpexaexue: MNpu 06bABMEHUM NOTMYECKO NEPEMEHHOW, MOryT ObiTb onpeaeneHbl
CTPOKW, 3ameHsiowme ‘true’ unu ‘false’ Bo BpeMs oTnagku. OTW CTPOKM He MoryT ObiTb
“cnonb3oBaHbl B MporpaMmMax, eCiv OHW He BBEAEHbI Kak ‘mpeAonpeaeneHHble cnosa’ Ans
A3bIKa.

B.2.3.4 AHanoroBble NepeMeHHble

AHanoroBble 0o3Hayaet - HenpepbiBHbIE. Takve nepeMeHHble MOryT npuHuMaTtb 3Ha4deHua
3HaKOBbIX LieNbIX Uy OeNCTBUTENbHBIX (nnaBarou.mx). Bo3mOxHbI cnepywuive CbOpMaTbIZ

Integer 32 6utoBoe 3HakoBoe Lernoe: oT -2147483647 no +2147483647
Real ctaHgapTHoe 32 6utoBoe |EEE nnaBatolee 3HaueHue (oavHoYHas
TOYHOCTb)

1 3HaKoBbIV + 23 BuTa MaHTUCChI + 8 BUT IKCMOHEHTHI
3HayeHne 3KCMOHEHTbI aHanoroBow nepemMeHHoi Tuna Real He MoxeT ObiTb MeHbLle -37 U
bonble +37.
AHanoroBble NepeMeHHbIE MOFYT UMETb OAVH U3 CReAyHLNX aTpubyToB:

BHYTpeHHsAA: nepemMeHHasi, XpaHsiLlasicsl B NaMsiT, U3MeHsiemasi porpaMmoit

KoHcTaHTa:  HeusmeHsieMasl MNepeMeHHasl, XpaHsWascs B NamaTW, C HayalbHbIM
3Ha4YeHneM

Bxop: nepemMeHHas, CBA3aHHas C yCTPOMCTBOM BBoAa (0BHOBNSETCS CUCTEMON)
Bbixoa: nepemMeHHasi, CBsi3aHHasl C yCTPOMCTBOM BbiBOAA
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3ameyanve: Korga pevictBMTenbHas nepemMeHHa, npuBsa3aHa K ycTpowctey B/B,
COOTBETCTBYtOLMI ApaliBep B/B paboTaeT ¢ 3KBMBANEHTHbIM LieNbiM 3HAYEHNEM.
Mpenynpexaexve: Llenble n gercTBMTENbHbIE aHANOroBble NEPEMEHHbIE UIN KOHCTaHTbl He
MOryT CMeLLUMBATLCS B OAHOM M TOM K€ aHarloroBOM BbIpaXKeHUMU.

B.2.3.5 BpeMeHHble nepeMeHHble

BpemeHHble 03HayaeT Yachl 1 CHETYMKMU. Takme nepemeHHble MOryT MPUHUMaTb 3HaYeHus,
BbIPaXEHHblE B €AMHULIAX BPEMEHW U, OOBIYHO, NCMOSMb3YIOTCSA BO BPEMEHHbIX BbIPaXEHUAX.
3HaveHrne BpeMeHHOWN NepeMeHHoN He MoxeT npeBocxoanTb 23h59m59s999ms u He moxeT
ObITb OTpuUaTenbHbIM. BpemeHHasi nepemeHHasi xpaHutcs B 32 6utoBom criose. Ero
BHYTPEHHee NpeAcTaBneHne - NONOXUTENbHOE YNCIO MUMITNCEKYHA,

BpemeHHble nepeMeHHble MOryT UMeTb OAUH U3 CrneayoLmXx aTpubyToB:

BHyTpeHHsIA: nepemeHHast, XpaHsLascs B NaMmaTi, M3MeHsieMasi Nporpammoi

KoHcTaHTa:  HeusmeHsiemasi nepemeHHasl, XxpaHswascsa B MaMATW, C HayanbHbIM
3HaveHnem

Mpenynpexaexve: BpemeHHas nepemeHHasi He MOXeT umeTb atpubytos BXO[ nnn BbIXO[.
BpemeHHble nepemMeHHble aBTOMaTuM4yecku o6HoBnsioTcst cuctemon |1SaGRAF. Korpa
BPEMEHHas MepeMeHHass aKkTMBHa, ee 3Ha4yeHne aBTOMaTUYecKn YyBenuyMBaeTcs B
COOTBETCTBMM C YacaMu peasnlbHOro BpeMeHW LeneBol 3agjayv. [ns  ynpasBneHus
BPEMEHHbLIMW NePEMEHHbIMU NCMONb3YITCA CneayloLme onepaTopsbl Asbika ST:

TSTART 3anycTuTb aBToMaTudeckoe OOHOBNEHME BPEMEHHON MepemMeHHON
(Tarimepa)
TSTOP OCTaHOBUTb aBTOMaTU4Yeckoe OOHOBMEHWE BPEMEHHON MEePeMEHHOMN
(Tanmepa)

B.2.3.6 CTtpoKoBble NnepeMeHHble

Coo6LeHNs U CTPOKOBble NEepeMeHHble CoAepXaT CUMBOMbHblE CTPOKM . [AnuHa CTpOKu
MOXET MEHSITbCS B npouecce paboTbl. [nMHa CTPOKOBOW MNEPEMEHHON He MOXET
NpeBOCXOANTb 3HAYEeHWs] OnpeaerneHHoro npu obbaBneHWn nepemeHHon. MakcumanbHas
ONUHa CTPOKM orpaHnyeHa 255 cumsonamu.

CTpoKoBble NepeMeHHbIe MOTyT UMETb OVH U3 CrieayoLnX aTpuodyToB:

BHyTpeHHsA: nepeMeHHas, XpaHsLwascsa B NamsiTv, M3MeHsiemMasi nporpaMmon

KoHcTaHTa:  HeusmeHsiemasi nepemMeHHasl, XpaHsawascsa B MaMATW, C HayanbHbIM
3HaveHnem

Bxop: nepemMeHHas, CBA3aHHas ¢ yCTPOMCTBOM BBoAa (0BHOBNSIETCS CUCTEMON)
Bbixopa: nepemMeHHasi, cBi3aHHas C YCTPOMCTBOM BblBOAA

CTtpoka mMoxeT cogepxaTb nobon cumeon n3 craHgaptHon Tabnuvubl ASCII (kog ASCII ot 0
no 255). Hekotopble “C” dyHKUMM M3 cTaHaapTHou Gubnuotekm ISaGRAF HenpaBunbHoO
obpabaTbiBaloT coobLyeHusi, cogepxaiymne Hynesow cumson (0).

B.2.4 KommeHTapum

KommeHTapum moryT GbiTb cBOGOAHO BBeAEHbl B TEKCTOBble si3blkM, Takne kak ST u IL.
KommeHTapmn [OMmKHbl HauMHaTbCA CO cneumanbHoro cumsona “(*” u 3akaH4MBaTbLCS
cumBonoM “*)” . KommeHTapum MoryT ObiTb BBefeHbl B Nob6om mecte nporpammbl ST u
MOryT 3aHMMaTb HECKOIbKO CTPOK.
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Hanpumep:
counter := ivalue; (* npucBOUTbL 3Ha4Y€HNE OCHOBHOMY CYETUYMKY *)

(* aTO KOMMeHTapum

Ha ABYX CTpoOKax *)

¢ := counter (* KOMMEHTapUIn MOXXHO PacrnosioXuTb rae yrogHo *) + base_value + 1;
KoMMeHTapum He OOmkHbI NepekpbiBaTbCs. ATO 03Ha4YaeT, 4To cumBon “(*” He MOXeT BbITb
MCnonb3oBaH BHYTPU KOMMEHTapusi.
Mpenynpexaexve: Asbik IL gonyckaeT KOMMEHTapuil B CTPOKE TOMbKO MOCHE MHCTPYKLUK.

B.2.5 MakpoonpegeneHus

Cuctema ISaGRAF nosBonseT nepeonpefensTb KOHCTaHTbl, BblpaxeHus true wnu false,
KMioYeBble CroBa W CroXHble BbipaxeHus ST. [Ins 3TOro COOTBETCTBYIOLUEMY BbIPAKEHWIO
[OMMKHO BbITb AaHO Ms naeHTdUKaTopa. Hanpumep:

YES is TRUE
Pl is 3.14159
OK is (auto_mode AND NOT (alarm))

Ecnu Takas akBMBaneHTHOCTb onpefeneHa, uaeHTUMKaTop MoxeT ObiTb MCMONb3OBaH B
no6om mecte ST nporpamMmmMbl BMECTO BblpaxeHusi. Hanpumep:

If OK Then
angle := Pl /2.0;
isdone := YES;
End_if;

MakpoonpepeneHns MoryT ObiTb nokaneHeiMu (LOCAL) pans  opHoW  nporpamMmbl,
rno6anbHbiMu (GLOBAL) nnn o6wmumy (COMMON).

JlokanbHble MakpoonpeaeneHns MoryT GbITb MCMOMb30BaHbl TOSIbKO OAHOM NPOrpamMMoNn.
mo6anbHble MakpoonpeaeneHusi MoryT GbiTb MCNOSb30BaHbI OGO NPOrpamMmoit B NpoekTe.
O6uwume MakpoonpefeneHns MoryT OblTb MCMOMNb30BaHbl NGOM nporpaMMori B No6oM
npoekTe.

3ameTum, 4To 0bLiMe MakpoonpenerneHuss MoryT ObiTb COXpaHeHbl OTAENbHO MEHEOKepOoM
apXVBOB.

Mpenynpexaexve: Korga ogvH v TOT Xe maeHTudukaTop onpeaensietca B ST nporpamme
OBaxnabl, Toraa ucnosb3yeTcsi nocneHee onpeneneHve. Hanpumvep:

onpegeneHue : OTKPbITb is FALSE
OTKPbITb is TRUE
O3Ha4aerT: OTKPbITb is TRUE

MmMeHa makpoonpeaeneHnii 4OMKHbI yAOBMNETBOPSAThL CreayoWwmumM npaBunam:

- UMS He MOXeT ObITb AnnHHee 16 cuMBONOB

- NepPBbLIM CMMBOJIOM J0OMKHa ObITb OyKBa

- nocreyoLMMN CMMBONIAaMU MOTyT GbITb BYKBbI, LU pbI UM CUMBON NOAYEPKMBAHUA

MNpepynpexaexve: MakpoonpeaeneHme He MoxeT ObiTb onpedeneHo 4epes Apyroe
MakpoonpeaeneHve, Hanpumep, Hemnb3s HanucaTb:
Pl is 3.14159
—Pt2——9s——PPF2——
MuwwuTe nyywe:
PI2 is 6.28318
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B.3 As3bik nocnepoBaTenbHbIX hYHKLUNOHaNbHbIX cxem (SFC)

A3bik nocnegoBaTenbHbIX yHKUMOHAnNbHbIX cxeM (SFC) - aTo rpacdmyeckun s3bik, KOTOPbIA
ucnonb3yeTcsa ANs onMcaHvs nocnegoBaTenbHbIX onepauui. MNpouecc npeacTaBnsieTcs B
Buae Habopa onpefeneHHbIX LaroB, CBA3aHHbIX nepexogamu. K kaxgomy nepexogy
npuKpenneHo noruyeckoe ycrnosue. [JeWCTBUS BHYTPW LUAroB onucaHbl Gonee fgetanbHO
npu nomoLum apyrux s3sikos (ST, IL, LD, FBD).

B.3.1 OcHoBHOM chopmaT cxembl SFC

SFC nporpamma - 370 rpacuyeckuii Habop WaroB U NepexomdoB, COEAUHEHHbIX BMeCTe
HanpaBneHHbIMU CBA3AMU. [Ansi 0603HaYeHWs] CXOXOEHUA U PacXOXAEHUW WCMONb3YHTCs
MHOXECTBEHHble CBSi3W. HekoTopble 4YacTM nporpamMmbl  MOTyT ObiTb OTAENeHbl W
npeAcTaBrneHbl B OCHOBHOW CXeMe OAHWM CUMBOSIOM - Makpo warom. BoT ocHoBHble
rpacmuyeckme npaBuna ansa SFC:

- Larn He MOryT crniegoBaTtb NoapsiA

- nepexoAbl He MOryT cfiefoBaTb NOAPSA

B.3.2 OcHoOBHble KOMNOHeHTbI SFC

OcHoBHble koMnoHeHTbl SFC : warun, HayanbHble Waru, Nepexoabl, OPUEHTUPOBAHHbIE CBSA3N,
NPbDKKX Ha Luar.

B.3.2.1 Larn u HavyanbHbIe Warun

Lar npeacraenseTcs oauMHOYHbIM KBagpaTom. Kaxaomy Liary npucBavBaeTcsi HoMmep,
HanucaHHbIi BHYTpU kBagpaTa. OCHOBHOE onucaHue wwara NuLeTCst BHYTPY NPsSIMOYrofibHUKa
, MPWCOEAMHEHHOrO K CUMBOMY LWara. OTO CBOGOAHbLIN KOMMEHTapuW (KOTOPbIA He
ABNSIETCS YacTbio A3blka). BellenpueeaeHHan nHdopmaLums HasbiBaeTcs YpoBHeM 1 wara:

Homep ccbinku

l -

’ 102 HSaHyCTMTb motop 1 ‘

{

KommeHTapuin
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Bo Bpemsi paGoThbl akTUBHbIN LUAr NOMeYaeTcs MapKepom:

AKTMBHbIN Lar: HeakTnBHbIN Lar:

102 3anycTtutb motop 1 214 B3Becutb

HauvanbHasa cutyauus nporpammbl SFC onucbiBaeTcs HavyanbHbIMKU Wwaramu. HavanbHbIn
war obo3HayaeTcsi rpaduyeckum CUMMBOSIOM C ABOWMHOWM pamkon. [locne 3anycka
nporpaMMbl MapKkep aBTOMaTUYeCK/ yCTaHaBNMBAETCA Ha KaXKabl Ha4anbHbIA Luar.

HaYyanbHbIN War:

Start motor 1

SFC nporpamma JormkHa coaepxatb, Mo KpanHen Mmepe, OOUH HayarnbHbIW Lar.
Y wara ecTb aTpnbyThbl. OHM MOTyT ObITb NCNONBL30BaHbI B NI0OOM APYrom si3bIKe:
GSNNN.X....eoveviiieee aKTMBHOCTb LUara (normyeckast nepeMeHHas)
GSnnn.t.......oooiiiie. NPOAOIPKUTENBHOCTb aKTUBHOIO COCTOSHUS Wwara (Tanmep)
(roe nnn - HomMep HavanbHOro Luara)

B.3.2.2 Mepexoabl

Mepexoabl NpeacTaBneHbl FOPU3OHTaNbHBIMU MOMOCKaMK, KOTOpble MepecekarT NMHUK
cBa3n. Kaxgomy nepexogy NPUCBOEH HOMEp, CRneaywluii 3a CUMBOMOM nepexoa.
OnucaHve nepexoga pacronaraeTcs crnpaBa OT CuMBONa nepexoga. JTO oOnucaHue
npeactaenser  cobo  cBOGOAHbLIA  KOMMEHTapum (He  BxogdWwMhn B 53blK
nporpaMmupoBaHust). BeilenpueeaeHHas nHdopmaumsi HasbiBaeTcst YpoBHeM 1 nepexoaa

HoMep nepexons

ﬁ KoMme HTap i

BRELE Weighing command

ICS Triplex ISaGRAF Inc. B-199



OnucaHume s3blka

B.3.2.3 OpueHTUpoBaHHbIe CBSA3U

[ins cBA3W LWaroB M NepexofoB WCMOMb3YTCA OAWHOYHbIE NMUHWMKU. DTO OPUEHTUPOBAHHbIE
cBA3n. Korga opueHTauus He 3agaHa sIBHO, CBSI3b OPUEHTUPOBaHa CBEPXY BHU3.

ABHasa opueHTaumsa ot
nepexoga 11 k wary 100 100
\ - HesBHas opueHTaums
T 1o ot wara 100 k
1 nepexofy 10
101
T

B.3.2.4 Mpbbkok Ha war

CumBon NPbI>)KKa MOXeT ObITb MCNONBb30BaH, YTOObI onpenennTb NMHUK0 CBA3N OT nepexoaa K
wary, He pucya NUHUI. CumBon NpbiKKa OOSMKeH MMEeTb HOMep LWara HasHavYeHusa:

+ /— MMperxorR B wany 102

102
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CB43b OT wwara K nepexoay Henb3da NpeacTtaBUTb C MOMOLLBbIO CMMBOIA NpbIXKKa. Cneuyrou.me
CXeMbl 3KBUBANEHTHbI:

I ME

B.3.3 CxoxaeHus u pacxoxageHus

PacxoxaeHusi - 3T0 MHOXeCTBeHHble CBA3M OT ogHoro cumBona SFC (wara nnv nepexoaa)
KO MHOrMM. CxoxaeHune - 9TO MHOXECTBEHHbIe CBA3WN OT 6onee Yem oaHoro cumeona SFC k
OOHOMY ApyromMy cumBony. CXOXAEHUS U pacxoXAeHWs MOryT ObiTb OOMHOYHBIMW WMK
[BOWHbIMW.

B.3.3.1 OpauHOYHbIe pacxoXxaeHus

OQVHOYHOE pacxoXdeHne - 3TO MHOXECTBEHHasi CBsi3b OT OAHOMO Lwwara K HEeCKOSIbKMM
nepexogam. OHO MO3BOMSIET MapKepy akTUBHOCTM MPOWTM MO OQHOW U3 MHOXECTBa BETBEW.
OpAVHOYHOE CXOXAEHVE - 3TO MHOXECTBEHHasi CBA3b OT HECKOSbKMX NepexonoB K OJHOMY U
ToMy ke wary. OAMHOYHOE CXOXAEHME, OObIMHO UCMOMb3YeTCst AN TOro, YToObl 06bEANHUTL
Heckonbko BeTBen SFC, HavaBWWMXCS M3 OOUHOYHOrO pacxoxaeHus. OOuMHOYHble
PaCXOXAEHUS U CXOXAEHNS1 0603HaYaOTC OQNHOYHBIMU FOPU3OHTaNbHBIMU IMHUSIMU.

/— OnuHo4YHOE pacxoxgeHne

\_ OQMHOYHOE CXOXIOEeHMe
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I'IgegyngemgeHwe: Ycnosus, npucoegnHeHHble K nepexonam, He ABNAKTCA
B3auMouCKNoYarwmuMn. ng Toro 4Tobbl nporpamma nowsia no OfHOW BeTKe, HAafo SIBHO
onpenennTb UCKNMKYUTENbHOCTb yCJ'IOBMVI nepexoga. Hanpwmep:

(* 3T1o nporpamma SFC ¢ 0AMHOYHbLIM CXOXAEHWEM U pacxoxaeHueM*)

]

41» Run & not Error o1 Error
Start Motor M1 @1
M1 started —1—  Acknowledge
102
timer > t#3s
3
Stop motor M1
M1 stopped
4
|
N2

1

B.3.3.2 [IBoWHble pacxoxaeHus

[BoliHoe pacxoXieHune - 3TO MHOXECTBEHHasi CBSI3b OT OAHOTO nepexofa K HECKOMbKUM
waram. OHa cooTBeTCTBYeT napannensbHon paboTe npouecca. [IBOHOE cxoXAeHue - 3TO
MHOXECTBEHHasi CBA3b OT HECKOSbKUX LUAroB K OOHOMY M TOMy e nepexogy. OaunHoyHoe
cxoxaeHve, obblYHO, NCMOMb3yeTcs AN Toro, YTobbl 06beanHUTL Heckonbko BeTBen SFC,
Ha4yaBLUMXCA W3 [OBOMHOIO  pacxoxaeHusi. [BOMHble pacXOXOeHWs U CXOXAeHUsi
0603HavyaloTCst ABOMHBIMU FOPU3OHTANbHLIMU FIMHUSIMMA.
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1 /— [1BoiHoe pacxoxaeHve

A [1BoliHOE CcXOXaeHune

ﬂpmmep [OBOVIHOTO CXOXAEHWS 1 pPacxXoxXaeHua:

(*SFC nporpaninia © S50 HHBIMH PacXossme HHAMNH H CX0CTEHHAMH )

ritialize |
1 r

un

I

P rocesz] | Frocess |
End of Process End of Process 2

)
ait far process 2 | ait far process 2 |

true
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B.3.4 Makpo waru

Makpo Lwar - 370 yHUKanbHoe NpeAcTaBneHve YHUKanbHOM rpynnbl LIAroB U nepexodos. Teno
MaKpo Luara onucbliBaeTcs oTaenbHo B Apyrom mecte SFC nporpammbl. B ocHOBHOW cxeme
SFC oH BbIrMSAANT kak oanH cuMBo. [ina Makpo Lwara Ucrnonb3yeTcs CUMBON:

Homep

/— F onmaerrapii

102 Process A

Homep, HanucaHHbIN B MaKpo Liare, - 3T0 HOMep NepBOro Lara B Terie Makpo Lwara. Teno
Makpo Liara JOMMKHO HaYyMHaTbCs HaYanbHbIM LIarom 1 3akaH4YMBaTbCH KOHEYHbIM LUAroMm.
Cxema fomkHa ObiTb 3aMKHYTOW. HayanbHbIN Wwar He MMeeT BepxXHen CBA3M (HeT nepexoaa
c3agu). KoHeuHbI war He MMeeT HWXHeW CBsA3M (HeT nepexoga Bnepen). CvMBon mMakpo
Liara MoXeT OblTb MOMELLIEH B TEM0 APYroro Makpo Liara.

Mpenynpexaexuve: Tak kak Makpo Liar 3TO YHUKasbHbIA HAabop LaroB 1 NepexofoB, OAVH U
TOT € MaKpo Luar He MOXeT ObITb ncnoneb3oBaH bonee yem ogHaxabl B SFC nporpamme.
Mpumep:

(* Mporpamma SFC ¢ makpoluarom *)

(* OcHoBHas cxema *) (* Teno makpoluara *)

{Initialize ‘
+ unit full
201
Error | Run &not Error {Weigh ‘
B 101
2]{A|arm Eﬂ Weighing ‘+ weighing done
L 202

| Ack _| true 2 {EmptyWUnlt ‘

2 102
+ unit empty
203

{ Store weight ‘
1

Fill WUnit ‘
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B.3.5 [encTBMA BHYTpM LLAaroB

YpoBeHb 2 wara SFC npepctaBnsetr cobol getanbHoOe onucaHue A[eWCTBUMWA B Nepuog
aKTUBHOCTM wara. JTO OnncaHWe MOXET WCMOMb30BaTb TEKCTOBbIE [OMOJIHEHUA fi3blKa
SFC v gpyrve s3blkun, Takne kak CTpykTypHbIi TekcT (ST). OcHOBHbIE TUMNbI ENCTBUIA:

- ByneBckue gevicteus

- MmnynbcHble gencTeus, 3anporpammmpoBaHHble Ha ST

- He coxpaHsiemble gencTBusi, 3anporpaMmMmpoBaHHble Ha ST

- SFC penictBus

Heckonbko OeNCTBUIA OOMHAKOBBLIX UMM PasHbIX TUMOB MOFYT ObITb ONMCaHbl B OAHOM LUare.
CpepacTtBa, N03BOMNsALLME UCNONb30BaTh N0OOW APYro A3bIK:

- Bbi3oBbl nognporpamm

- CornalueHus a3blka MHCTpyKumi (IL)

B.3.5.1 bByneBckue gencreus

ByneBckne OencTBus NMpUCBauBalOT 3HAYEHUE FOTMYECKOW MepeMeHHOM Mpu akTMBM3aumun
wara. Jlormyeckne nepemMeHHble MOryT ObiTb BbIXOOHBIMW UMW BHYTPEHHUMU. UM
npucBavBaeTCs 3HaYeHUe Kaxabl pas, Korga Liar CTaHOBUTCSt aKTUBHBLIM UMW MepecTaeT
ObITb aKTUBHBIM. CUHTaKCUC OCHOBHbIX TOTMYECKUX OENCTBUINA:

<boolean_variable> (N) ; NPUCBOUTbL NEPEMEHHOWN CUrHanm akTMBHOCTM Liara
<boolean_variable> ; TOT e adppekT (N He 0b6si3aTeNnLHO)
| <boolean_variable> ; NPUCBOUTb MEPEMEHHON OoTpuuaHue curHana

aKTUBHOCTMU LWara
Ectb apyrne BO3MOXHOCTU YCTAaHOBKU U cﬁpoca NOrnM4yecKnx nepemMeHHbIX, kKorga war
CTaHOBUTCSH aKTUBHbIM. CUHTaKCKC YCTaQHOBKU U pooca TNOrMYecKnx 4enCTBui:

<boolean_variable> (S) ; npuceBavBaeT nepeMeHHon 3HayeHne TRUE,
Korga war

<boolean_variable> (R) ; npucBavBaeT nepemMeHHon 3HadeHne FALSE,
Korga war

Jlornyeckne nepemMeHHble [OMKkHbl ObiTh  BbixoaHbIMM  (OUTPUT) unu  BHYTPEHHUMM
(INTERNAL). Cnepytowias nporpamMmmMa BefeT cebst Takum obpasom:

| GS10.X |—|

10 — (AKTMBHOCTb)
— ByneBckve gencteua

| Bdirect I |

Bdirect(N) ;

/Binvert ; Binvert | l
Bset(S) ;

Breset(R) ; Bset J

Breset —l

y
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Mpumep:

(* Mporpamma SFC ucnone3ytolasa 6ynesckue AencTsus *)

1 ]1-lled1(R); led4(S); group12(R);

2 —lled1 (N); group12 (S);
— GS2.t > t#1s

3 —ledz;
5 GS3.t > t#2s

4 —led3; group12 (R);
5 GS4.t > t#1s

2

B.3.5.2 WUmnynbcHble AencTBUA

MmMnynbcHoe gericTBue - 3TO CMMCOK MHCTPYKUMA ST mnu IL, KoTopble BbIMOMHAKTCSA TONbKO
ofHaxAbl NMpU akKTUBU3aUMUK Lwara. VIHCTPYKUMM MULLYTCS B COOTBETCTBMM CO CrEAYHOLLUM
CUHTaKCUCOM:
ACTION (P) :
(*ST onepaTtopsb! *)
END_ACTION ;

BoT pe3ynbTaTt uMnynbCHOro AenNcTBuA:

AKTUBHOCTb Wwara J |_| |_

McnonHeHve I I
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Action (P):
nb_edge := 0;
End_action;

fAction P);

nb_edge := nb_edge + 1;
End_action;

B.3.5.3 He coxpaHsiemble AencTBUA

He coxpaHsiemoe fevicteue - 3TO CNNCOK MHCTPYKUMA ST unu IL, KoTopble BLIMOMHAIOTCS Ha
KaXAoOM LMKre, B TeYeHVWe BCero nepuvoja akTMBHOCTU Liara. VIHCTpyKuuM nuwyTtcs B
COOTBETCTBUMN CO CMNEAYHLLMM CUHTAKCUCOM:
ACTION (N) :
(* ST onepatopb! *)
END_ACTION ;

BoT pesynbTaT He coxpaHsaeMoro AencTBus:

AKTUBHOCTb LLara ‘ _| |_
WcnonHexne ||||||||| ””

Action (P):
nb_edge := 0;
End_action;

Action (N):
If (nb_egde < 10) then
nb_edge := nb_edge + 1;
End_if;
End_action;
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B.3.5.4 [enctBus SFC

SFC pevictBre - 9TO govepHsia nocnegosatensHocTb SFC, cTapTyowas v ybrsarwowascs B
COOTBETCTBUM C M3MEHEeHMeM curHana akTueBHocTM wara. SFC peicTBMEe MOXET UMEeTb
npusHak N (He 3anomuHaembin ), R (yctaHoBUTL), S (cOpocuTb). BOT CUHTaKCUC OCHOBHbIX
SFC pevictBuii:

<child_prog> (N); 3anycTuTb  JOYEPHIO  MocrefoBaTenbHOCTb,  Korga  war
CTaHOBUTCA aKTUBHbIM M YOWTb €e, KOraa Liar CTaHOBUTCS
MaccyBHbLIM

<child_prog> ; TOT e adpcpekT (N He ob6saA3aTensHO)

<child_prog> (S); 3anycTuTb  JOYEPHIO  MocrefoBaTenbHOCTb, Korga  war

CTaHOBUTCA aKTMBHbIM W HMWYEro He Jenatb, Korga Lwiar
CTaHOBUTCA NACCUBHbLIM

<child_prog> (R); ybuTb JOYEpHIo NocnefoBaTenbHOCTb, KOrAa Lwar CTaHOBUTCS
aKTMBHBIM 1 H/YEro He Aenartb, Korga war CTaHOBUTCA
NaccyBHbLIM

SFC nocnepoBaTenbHOCTb, ONpedeneHHas Kak AencTBue, OomkHa ObiTb mo4vepHen SFC
nporpamMmmon pefakTMpyeMon nporpammbl. 3aMeTuM, YTo Mcnonb3oBaHue npusHakoB S n R
ona SFC pgencteua umeeT ToT ke adpdekt, 4yto u onepatopbl GSTART u GKILL B
UMMYrbCHOM AeNCTBMU Ha A3blke ST.

Hwxe npeacrasneH npumep SFC gevicteusa. OcHoBHas SFC nporpamma HasbiBaeTcs Father.
OHa umeetr gBa SFC HacnegHuka - SeqMix n SeqPump. Tekct pogutensckon SFC
nporpaMmei:

(* Nporpamma SFC ncnonb3yrowasn aencreus SFC *)

[2 SeqMix (N); SeqPump (S);
«); Full;
1101
SeqPump (R);
|

2
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B.3.5.5 Bbi3oB (hyHKUMM U chyHKLUMOHaNbHOro 6noka us aencTeus

Mognporpammbl, yHKUMM MK PyHKUMOHANbHbIE 6noku (HanucanHble Ha ST, IL, LD, wnn
FBD) wnu “C” dyHkumm un  “C”  dyHKUMOHanbHble Ornoku, MoryT OblTb Bbl3BaHbI
HenocpeacTBeHHo u3 brioka SFC gericTBMSA Ha OCHOBE CreaytoLLero CMHTakeuca:
Onsi nognporpamm u “C” doyHKLMWIA:
ACTION (P) :
result := sub_program () ;
END_ACTION;

unm
ACTION (N) :
result := sub_program () ;
END_ACTION;

[ns dpyHkumoHanbHbIx 6rokos Ha "C" wnm Ha ST, IL, LD, FBD:
ACTION (P) :
Fbinst(in1, in2);
result1 := Fbinst.out1;
result2 := Fbinst.out2;
END_ACTION;

mnu

ACTION (N) :
Fbinst(in1, in2);
result1 := Fbinst.out1;
result2 := Fbinst.out2;
END_ACTION;

Bonee nogpoOHbI CUHTAKCUC MOXKHO HaMTK B onncaHum sisbika ST.
Mpvmep BbI3oBa NoanporpamMmmMbl B 6r1oke AencTBuS:

(* Mporpamma SFC c BbI3oBOM noanporpaMmmbi B 6noke aencreus *)

_[Action (P):

‘ init := SPInit ();

End_action;
4» Init = OK;

B.3.5.6 CornaweHus ssbika IL

TekcT Ha s3bike IL MoxeT BbITb HenocpeACTBEHHO BBeAeH B 6rok aericteust SFC, Ha ocHoBe
cnepyoLLero cuHTakeuca:

ACTION (P) : (* v N )
#info=IL
<UHCTPYKUMS>
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<WHCTPYKUNA>

#endinfo

END_ACTION;
CneumnanbHble knodeBble cnoa “#info=IL" n “#endinfo” gormkHbl ObITb BBEAEHBI UMEHHO TaK,
nponucHbiMn BykBamu. lMpobenbl 1 cumBonbl TabynsaumMn BBOAUTL HEmNb3d OO MNKM nocne
KrtoyeBbIx cnos. Mpumep:

(* SFC nporpamm c nocnepoBaTtenbHOCTbIO IL B 6noke aencreus *)

Action (P):
#info=IL

LD False
ST Led1
ST Led2
#endinfo

End_action;

B.3.6 YcnoBus, npucoeanHeHHble K nepexogam

K kaxgoMy nepexody NpUCOEAMHSIETCS FOruveckoe BbIpaXeHue, KOTOpOoe SBMsSieTCH
YCIOBMEM MPOXOXAEHMS 3TOro nepexoaa. YcrnoBue o6bl4HO 3anuckiBaeTcs Ha s3blke ST unm
LD (6bicTtpbin LD pepaktop). 310 YpoBeHb 2 nepexopda. OgHako MOryT ObiTb MCNOMb30BaHbI
W Apyrue CTPyKTypbl:

- Cornawenus asbika ST

- Cornawenus asbika LD

- CornaweHus s3blka IL

- BbI130BbI pyHKLMIA N3 NepexofoB

Mpenynpexaenve: Ecnu Kk nepexody He MPUCOEAUHEHO BbIPaXEHWe, TO MO YMOMYaHUio
ycrnosue - TRUE.

B.3.6.1 CornaweHus s3bika ST

Asbik  CTpyKTypHbIM TekcT (ST) MOXHO wuCMONb30oBaTb AN ONUCaHWSA  YCNOBWW,
NPUCOEAMHEHHBbIX K nepexofam. BbipaxeHWe [OMKHO WMETb FOrMYecKUin Tun ”
3aKaH4YMBaTLCA TOYKOW C 3anATON:

< boolean_expression > ;
BbipaxxeHne moxet ObiTb koHcTaHTOM TRUE wnu FALSE, BXxogom wnu BHYTPeHHew
NOrMYECKO NEPEMEHHO, WNM KOMOWMHaUMEN MepeMeHHbIX, KOTopble JalT nornveckoe
3HayeHue. MNpumep:
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(* Mporpamma SFC c nporpammon ST ans nepexonos *)

J

—— Run & not Error;

B.3.6.2 CornaiweHus s3bika LD

Asbik  PeneiHbix [Ouarpamm  (LD) MOXHO wcnonb3oBaTb AnA  ONUCAHUS  YCIIOBUN,
NpUcoeanHEHHbIX K nepexoaam. AuarpaMmma COCTOUT U3 LUTaHTW C BUTKOM. 3Ha4eHve BUTKa
npeacTaBnseT 3HaveHve nepexoda. Mpumep:

Run  Error
N0

B.3.6.3 CornalweHus s3bika IL

Asbik Cnucok WHctpykuum (IL) moxHO wucnonb3oBaTb And onucanua SFC nepexopos,
COrnacHo crnegytoLemy CUHTaKCUCy:

#info=IL
<UHCTPYKUMNS>
<UHCTPYKUMS>

3HayeHne, KoTOpoe coAepxuT Tekywurd pesynbtat (IL  permctp) B koHue IL
nocnegoBaTenbHOCTH, ByAeT ABNSATLCS YCNOBUEM NPUCOEANHEHHBIM K Nepexoay:

TeKywun pesynbtart = 0 > ycrnosue FALSE
TeKywWwun pesynbTart <> 0 > ycrnosue TRUE

CneumanbHble kntodeBble cnoa “#info=IL" n “#endinfo” gomkHbl ObITb BBEAEHBI UMEHHO TaK,
nponucHbiMM GykBamu. [Mpobenbl M cumBonbl TabynsuMm BBOAUTbL HEMb3s A0 MNKU nocne
KrnoyeBbix crnoB. [MNprmep:

(* SFC nporpamma c IL nporpammoi ans nepexoaos *)
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B.3.6.4 Bbi3oB nognporpamm u3 nepexopa

TTobasa nognporpamma mnu dyHKumsA (HanucarHble Ha FBD, LD, ST wnm IL) unu “C” dyHkums
MOTYT BbIYUCIATL 3HAYEHUE YCIIOBUS NPUCOEAMHEHHOTO K Nepexoay, COrnacHo crneayoLlemy
CUHTaKCUCY:

< sub_program > () ;
3HayeHve, BO3BpalLlaemMoe MoAnporpamMMon M yHKUMEn AOIMKHO ObiTb MOrMYecKMM u
[aBaTb pe3ynbTupylolee yCroBue:

return value = FALSE > ycnosue FALSE
return value = TRUE > ycrnosue TRUE
Mpumep:

(* Mporpamma SFC ¢ BbLI3OBOM NporpaMm Ans nepexonos *)

—+— EvalCond ();

B.3.7 OuHamunuyeckue npasuna SFC

BoT naTb anHammnyeckux npasun asbika SFC:

F= HayanbHas cuTyaums
HavanbHasi cuTyaums XapakTepu3yeTCcsl HadanbHbIMW Llaramu, KOTopble, Mo
onpefeneHnio, HaxoaaTCsi B aKTUBHOM COCTOSIHUM B Hadane paboTbl. 1o kparHen
Mepe, OOMH HavanbHbIN LWar JomkeH ObiTb B kaxaon SFC nporpamme.

= OcBoGoxaeHue nepexoga
Mepexoa nubo paspelleH, NMGO 3anpelyeH. [OBOPAT, YTO nepexop paspeLleH,
ecnM  BCE  HeMnocpefCTBEHHO  NpedlecTBylolMe  lark, CBsi3aHHble C
COOTBETCTBYIOLMM CHMBOMIOM MEPEXOAA,  AKTUBHbLI, B MPOTMBHOM Cryvae,
nepexoA 3anpeLleH. Nepexoa He MOXeT ObiTb 0CBOOOXAEH, €CNN :
- OH He paspeLleH K
- COOTBETCTBYIOLLIEE YCMOBME Nepexoaa He true.

[E=4 UameHeHMe cocTosHMA aKTMBHOFO Wara
OcBoboxaeHne nepexoda OOHOBPEMEHHO BeAET K aKTUBHOMY COCTOSIHUKO
HenocpeaCTBEHHO CredyHoLLEro Luara U NacCUBHOMY COCTOSIHUIO HEMOCPEACTBEHHO
npeaLecTBYOLLEro Lara.

= OpHoBpeMeHHOe ocBOGOXAeHUe nepexoAoB
Ona Toro u4toOblI OMpedenuTb MNepexodbl, KOTopble [OSMKHbI OCBOOOXOATLCA
OOHOBPEMEHHO, MOryT ObITb WCMONb30BaHbl ABOWHblE nuHWUKM. Ecnu  Takue
nepexodbl U306paxeHbl OTAENbHO, TO AKTMBHOE COCTOSIHME MPEeALLECTBYHOLLMX
waros (GSnnn.x) MOXeT ObITb NCNOMBb30BaHO, YTOOLI BbIPA3UTbL UX YCMOBUSI.
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= OpHoBpeMeHHasi akTUBU3aLuuMA U Ae3akTuBaLums wara
Ecnun Bo Bpemsi paboTbl LWar 04HOBPEMEHHO aKTUBU3MPYETCS U Ae3akTuBUpYyeTcs,
O NPUOPUTET OTAAETCH aKTUBMU3ALMN.

B.3.8 WUepapxusa nporpammbl SFC

Cuctema ISaGRAF ponyckaeT onucaHue BepTuKanbHOW CTPYKTypbl nporpammbl SFC. SFC
nporpaMmbl 06pasytoT nepapxuyeckoe aepeBo. Kaxgas SFC nporpamma moxeT ynpasnsaTb
(sanyckatb, ybuBaTb) ppyrme SFC nporpammbl. Takve nporpamMmbl  HasblBalTCH
HacnegHukamn SFC nporpammel ynpasnsiowein umu. SFC nporpammbl CBsi3aHbl B OCHOBHOE
nepapxvyeckoe AepeBo, UCNonb3ys CBA3b “poanuTerib-HacnefHUK”:

FATHER program
CHILD program

OcHOBHbIe NMpaBuna nepapxmuy4eckon CTPYKTYpbI:

- SFC nporpammbl, KOTOpble He WMMEKT poauTenen, HasbiBalTCA “OCHOBHbIMM” SFC
nporpaMMamMu

- OcHoBHble SFC nporpaMMbl akTUBU3UPYHOTCS CUCTEMOW B MOMEHT 3arycka NpuUnoXxeHus

- MporpamMmmMa MoXeT MMEeTb HECKOSBbKO NporpamMm-HacneaHUKoB

- HacnegHvk He MoXeT umeTb Bornee ogHoro pogutens

- Mporpamma-HacneaHvK ynpaBnsieTcs ToNbKo CBOMM poauTenem

- Mporpamma He MOXeT ynpaBnsTb HacNeaHNKOM CBOEro HacneaHuka

OcHoBHble [feictBusi, koTopble SFC nporpamma-poguTent MOXET BbIMOMHATL  Ans

ynpaBneHusi NPorpaMMon-HacneaHUKOM :

Start 3anyctutb (GSTART) 3anyckaeT [O4YepHIOW nporpammy
aKTUBU3MPYET KaxablN ee HavanbHbIv Lwar. HacrneaHukun aTon nporpaMmbl
He 3anyckalTca aBToMaTU4Yecku.

Kill Youte  (GKILL) Y6uBaeT [ouyepHOlO nporpaMMmy :@ [Ae3akTuBupys
Kbl ee aKTUBHbIA Lar. Bce HacnegHuku 3TOM NporpaMMmbl Takke
ybuBatoTcs.

Freeze (3amopo3uTb (GFREEZE) [e3akTvBMpYyeT KaxObll aKTWBHbIA Liar

nporpaMmbl, W 3anomMuvHaeT WX Tak, 4ToObl nporpamma morna 6biTb
nepesanyweHa. Bce  HacnegHukn  9TOM  nporpammbl  TaKke
3aMOpaXX1BaKoTCS.

Restart MepesanycTutb (GRST) [lepesanyckaeT 3aMOPOXEHHYIO AOYEPHIO
nporpaMMy akTMBM3MpYys BCe ee 3aBucluine warn. HacnegHuku aTton
nporpaMMbl He nepesanyckalTcs aBTOMaTU4YeCKu.
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B.4 f3blk NOTOKOBLIX AMarpamMmm

NoTtokoBble Auarpammbl (FC) — 3TO rpacdmyeckuin S3bik, UCMONb3YOLUMIACS AN OnMcaHus
nocnepoBaTtenbHbIX onepauui. [otokoBasa Ouarpamma coctout n3 OenctBum 1 TecToB.
Mexgy [OenctBuammn n TecTamm HaxoOsATCS OPUEHTUpPOBaHHbIE CBA3M MpeAcTaBnsiolime
MOTOKWN AaHHbIX. MHOXEeCTBEHHbIe CBA3M UCMONb3YOTCA ANA NPeACTaBNeHNs PacXOXAeHUA 1
cxoxaeHun. [lenctBua m TecTbl MOryT ObiTb onmcaHbl ¢ Momolubio a3bikoB ST, LD or IL.
DyHKUMN 1 DyHKLUMOHanNbHbIE Grnoku nboro a3bika (kpome SFC) MoryT ObiTh Bbi3BaHbI U3
nencTeun n TectoB. [Nporpamma MoTokoBbIx [uarpamm MOXET Bbi3blBaTb ApYyrie nporpaMmbl
MoTtokoBbix Ouarpamm. BeidbiBaemas nporpamma FC — 3T0 noanporpamMma Bbi3biBalOLLE
nporpammsl FC.

B.4.1 KomnoHeHTbl FC

Hwxe aaHbl KOMNOHEHTHI A3blka MoToKOBLIX [Marpamm:

= Hayvasno cxembl FC

CumBon "Havano" JOmkeH MosIBNATbLCA B Hadane nporpammbl [MoTokoBbix Ouarpamm. OH
YHUKaneH n He MoXeT ObiTb onylieH. OH nNpeacTaBnsdeT HayanbHOe COCTOSHWE Auarpammbl,
Korga oHa akTMBmsmpoBaHa. Huxe gaH yepTex cumBona "Havano" :

[ Hauano J

CumBon "Hauvano" Bceraa nmeeT coeguHeHne (BHU3Y) C ApyrMM 06GbeKTOM cxeMmbl. [loTokoBas
JmarpaMma HeBepHa, ecnv HeT coeuHeHns cruMBora "Havano" ¢ Apyrum o6bekTom.

= KoHey cxemb! FC

CumBon "koHew" [OMKEH BO3HMKATb B KOHUE nporpammbl [loTokoBbix [Aduarpamm. OH
YHUKaNeH u He MOXeT ObITb nponylieH. MoxeT OblTb Tak, YTO HMKAKOrO COEAVHEHUS He
nogxogut k cumeony "KoHeu" (Bcerga BUTOK), HO cumBon "KoHel" Bce e HapucoBaH BHU3Y
cxeMbl. OH npeactaBnsieT cobov 3aKMOYUTENTbHOE COCTOSIHME CXEMbl, KOrda WCMOSIHEHNe
6bIno 3aBepLUeHo. Hxe aaH YyepTex cumeona "koHew":

5
{ KoHeu

J

Cumeon "KoHel" 0OblMHO MMeeT coefduHeHue (HaBepxy) C OPYruMyM OOBbEKTaMu CXEMbI.
[MoTokoBas gmarpamma MOXeT He UMeTb coeauHeHus ¢ obbektom "KoHeu" (GeCKOHeYHbIV
umkn). B aTom cniyvae o6bekT "KoHel" fomkeH ObiTb, TEM HE MeHee, BUAEH BHU3Y CXEMbI.
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= lMomokoenie cessi3u FC

[loToKOBbIE CBA3M — 3TO NUHUWK, KOTOpble NpeacTaBnAaAlT MNOTOKM MeXay OBYMA TOYKaMu B
Anarpamme. CBsI3b BCerga 3akaH4ynBaeTcst CTpeJ'IKOVI. Hwxe pgaH vepTex NMOTOKOBOWN CBSA3N:

[Be cBA3K He MOryT UICXOOAUTb U3 OQHOIN0 MCTOYHUKA.

= Hetcmeus FC

CvmMBONn AedcTBUA NpeacTaBnsieT cobon AenCTBUE, KOTOPOE HYXXHO BbIMOMHUTL. [lencTeus
MOEHTUOULMPYIOTCA NPY NOMOLLM YKucna u MMeHW. Hnke gaH YyepTex cumsona "genctens” :

nn: Name

[Ba pasHbix 0ObekTa OAHOM CXeMbl HE MOTyT UMETb OAHO WM TO XXe WUMSI UMW Fornyeckuii
HOMep. fA3blkaMn nNporpaMmupoBaHust Ana Aencteun moryT 6eitb ST, LD wnnm IL. OevictBua
BCeraa coeauHeHbl Co CBA3AMM, O4Ha NOAXOAUT K HeMy, Apyrasi UCXOAUT U3 Hero.

= Ycnoeus FC

YcnoBue npeacTtaBnsieT cobowi GyneBckuin TecT. YcCrnoBue WAEHTUMULMPYETCS YUCIIOM U1
uMeHeM. B COOTBETCTBUM CO 3HAYEHVMEM MPUCOEAMHEHHOro BblpaxeHus Ha ST, LD wnu IL,
noTok HanpasnseTcs nubo no nytn "YES", nubo "NO". Hwxe fgaHbl BO3MOXHbIE YepTexu

cumMBONna ycrnoBsus:

YES YES

NO NO

[1Ba pasnunyHbiX 0O6BbEeKTa OAHOW W TOW Xe CXeMbl He MOryT MMeTb OOHO W TOXe UMS Unn
nornyecknii Homep. MNporpamma Tecta

- BblpaxeHue Ha ST, unu

- 0AVHOYHas cTyneHb B LD, ¢ cMBONOM NPUCOEANHEHHOM K YHUKANbHOMY BUTKY, UIn

- HECKONbKO MHCTPYKUMI Ha IL. Pernctp IL (Mnu Tekywmii pesynbTaT) MCnonb3yeTcs Ans Toro,
YTOObI OLEHUTb YCrOBUE.
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Mpn nporpammupoBaHun Ha ST, 3a BblpaXkeHMe MOXeT cnefoBaTtb [fasoetoune. [lpu
nporpamMmupoBaHuM Ha LD, 3HayeHue ycrnoBus MNPeAcTaBnsieTCsl YHUKanbHbIM BUTKOM.
Ycnosue paBHoe:

- 0 or FALSE HanpasnsieT notok no NO

- 1 or TRUE HanpaensieT notok no YES

TecT Bcerga coeiMHEH C BXOASLLEN CBA3bIO, U 06a BbIXOAALLMX COeONHEHUS OOIMKHbI GbiTb
onpeaeneHsbl.

= IModnpozpamma FC

Cuctema [fonyckaeT onucaHue uepapxumyeckoi cTpykTypbl nporpamm FC. Mporpammbl FC
OpraHv3oBaHbl B BUAEe mepapxuyeckoro aepea. Kaxaas nporpamma FC MOXeT Bbi3blBaTb
apyrme FC nporpammbl. Takas nporpamma Ha3sblBaeTcst Ao4epHel nporpamMmmon nporpaMmbl
FC, kotopas ee Bbi3biBaeT. [lporpammbl FC, KkoTOpble BbI3bIBAT NOANPOrpammel,
Ha3bIBalOTCH pPoAUTENbLCKUMKM nporpammamu. [Mporpammbl FC o6beauHsiioTcs BMecTe B
obLee nepapxuyeckoe AepeBO, UCMOSb3ys OTHOLLEHME "Npeaok - HacneaHWK":

FATHER program
CHILD program

Cumson noanporpammbl B [ToTokoBoW [uarpamme npeactaBnsieT BbI3OB NOAMPOrpaMmbl.
McnonHeHve BoidbiBatowen nporpammbl FC ocTaHaBnuBaeTcss [0 3aBeplueHus paboTbl
noanporpammbl. [Nognporpamma [loTokoBon [duarpaMmmbl MAEHTUPULMPYETCA YUCIIOM U
MMEeHeM, Kak Apyrve nporpaMmmbl, MYHKLMN Unn pyHKUMOHaNbHble 6roku. Hke gaH Yeprtex
cvMBona "Bbl30Ba nognporpammbl”:

nn: SpName

[lBa pasnunyHbix 06bekTa OAHOW U TOW e CXeMbl He MOryT UMeTb OZHO U TOXe UMSI Unn
normyeckuin  Homep. BoT OCHOBHble npaBuia, No KOTOPbIM CTPOMTCA Uepapxuyeckas
cTpykTypa FC:

- FC nporpammbl, KOTOpble He WMEKT poauTenen, HasbiBaKTCA OCHOBHbIMM FC
nporpaMmMamu.

- OcHoBHbIe nporpammbl FC akTMBU3NPYOTCA CUCTEMOW NpK 3anycke NPUNoXeHUs

- MporpamMmma MOXeT UMETb HECKONBbKO AOYEPHMX Mporpamm

- [lodepHsis nporpamMma He MOXeT MMeTb Gonee ogHOro poauTensi

- JoyepHsisi nporpaMmMa MOXeT OblTb Bbl3BaHa CBOMM poauTenemM

- Mporpamma He MOXeET Bbi3blBaTb 4OYb CBOEV COBCTBEHHOM JoYEpU

OpHa 1 Ta e noAanporpamMmma MOXET BO3HMKaTb HECKONbKO pa3 B POAUTENIbCKOM CXeme.
BbizoB nognporpammbl MoTokoBoin [duarpaMmmbl npeactaBnsieT coGoi MOfHOoe MCMOoNHeHue
noacxembl. MCnornHeHWe poavTEnbCKOM CXeMbl MpeKpallaeTcss Ha Bpemsl UCMOSIHEHUS
[ouepHein cxembl. Briok Bbl3oBa MognporpaMMbl AOMKEH crefoBaTh TEM JXe MnpaBunam
COEAVHEHWUN, YTO U OeNCTBME.
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= Cneuyuguyeckue delicmeusi B/B FC

Cumeon cneumcpumyeckux pencteun B/B npeacraBnsieT gercTBuE, KOTOPOE AOSMKHO ObITb
BbIMONHEHO. Kak pgpyrue pgeincTeusi, crneumduueckue paencteust B/B upeHTuduumpyotcs
HomMepoM U nmeHeM. OfHa 1 Ta e ceMaHTVKa MCMOoNb3yeTCca B CTaHAapTHbIX AENCTBUSX U
cneuunduyecknx gencteusix B/B. Lienb cneundmyeckux aenctenin B/B cocToMT TONbKO B TOM,
yTobbl caoenatb cxeMy Gonee uynTaemon U CEHOKYCMPOBaTb BHUMaHWE Ha HenepeHOCUMbIX
yacTsax cxembl. Mcnonb3oBaHnue cneuudmyecknx pencteui B/B — pgononHutenbHas
ocobeHHoCTb. Hke aaH vyeptex cumsorna "cneundunyeckmx gencteui B/B™:

nn: Name \

Cneuunduyeckne 6nokn B/B BegyT cebsa TOYHO Tak e, Kak CTaHOApTHble AEWCTBUSA. OTO
OTHOCUTCS K MX CBOWCTBaM, nporpammupoBanuto Ha ST, LD vnu IL, n npaBunam coegnHeHus.

= CoeduHumenu FC

CoeanHUTENM MUCMOsb3yTCA ANA NPeaCTaBneHns CBA3M Mexady ABYMSi TOYKaMu AuarpaMmbl
6e3 BbluepumBaHus. CoeanHuTenb 0603HAYEH KaK KPYr M CBA3AH C HAaYanoMm notoka. Yeprtex
coeMHUTENA 3aBepLIaeTCs, Ha COOTBETCTBYIOLLEN CTOPOHE (B 3aBMCUMOCTU OT HanpaBrieHus
MOTOKa AaHHbIX), C MOMOLLBLI0 UAEHTUMUKALMM TOUKM Lenu (0BbIMHO UMSI CUMBOMa Uenu).
Hwxe gaH ctaHOapTHBIN YepTeX CoeaMHUTENS:

nn: Name

CoeguHnTenb Bcerga nonagaeT B onpefeneHHbl B MNotokoeon Juarpamme cumeosn. Cumson
Ha3Ha4yeHus onpeaenseTcs ero NorM4eckum HoMepoMm.

= Kommenmapuu FC

Bnok kKoMMeHTapueB COAEPXWT TEKCT, KOTOPbLIA HE UMEET CMbICna ANt CEMaHTUKN CXEMbI.
OH MoxeT ObiTb BBeAaeH Ha mobom cBobogHOM MecTe B okHe [MoTokoBow [uarpammbl, u
ucnonb3dyetca AnA  AOKYMEHTUpPOBaHWs  nporpamMm. Hwke pfOaH  4epTex cumBsona
"KoMMmeHTapus":

comment text can
be on several lines...
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B.4.2 CnoxHble cTpykTypbl FC

OTa cekuus nokasblBaeT NnpuMepbl CNOXHbIX CTPYKTYP, KOTOPbIE MOryT ObITb onpegeneHbl B
MoTokoBbIX ﬂwarpammax. Takve CTPYKTYpblI 06bEeAMHAIOT OCHOBHble OOBEKTbI CBSA3aHHbIE
BMecCTe.

Test IF / THEN / ELSE
YES
@ @ (1) mecTo ans BBoaa gevicteun no "THEN"
(2) mecTo aonst BBoga Aevicteun no "ELSE"
@ REPEAT / UNTIL
Tp:'st B (3) MmecTo Oons BBOAa NOBTOPSIEMbIX AEVACTBUN
YES
WHILE / DO
Test MO o .
o (3) MmecTo Oonst BBOAa NOBTOPSIEMbIX AEVACTBUN

B.4.3 [OuHamuyeckoe noBegeHue FC

WUcnonHeHue MNoTokoBoi JuarpamMmmbl MOXeT BbiTb NPEACTaBIeHo criefytolmM obpasom:

- CumBon Begin 3aHuMaeT ogvH LieneBon LMK,

- CumBon KoHel 3aHMMaeT OAuH LIeNeBON LMK U 3akaHYMBaEeT MCnoriHeHne cxembl. [Mocne
TOrO, KaK 9TOT CMMBOJT JOCTUrHYT, HUKaKNX AENCTBUIN HA CXeMe He BbIMOSHAETCS.

- VicnonHeHne oencTeunst 3aHMMaeT OauH LIeneBon LNK.

3amevaHve: B NPOTUBOMNOSIOXHOCTb SFC, nencTBue He NOCTOSIHHOE COCTOSHUE. MHCprKLWIM
He MNOBTOPAKTCA, NOKa CUMBOI BblAES1EH.
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B.4.4 MNpoeepka FC

Kpome npucoeguHenHbix ST, LD wnn IL nporpamm, HekoTopble ApyrMe CUHTaKCU4YecKue
npaBuna NpUMeHsItoTCs K MOTOKOBOW Anarpamme. Hixke faH Cnncok OCHOBHbLIX NMPaBWs:

- Bce Toukm "coeguHeHus" BCex CUMBOIIOB JOJDKHbI ObiTb CBSi3aHbl. (CBS3b C CHMBOIIOM
"KoHel" MoxeT ObITb onyLleHa)

- Bce cumBonbl omkHbI BbITb CBA3aHbI (HE AOMKHO ObITb M30NMPOBAHHBIX YacTen)

- Bce coeauHuTeny 4OMmMKHBI MMETb NPaBWUIbHbINA MyHKT HAa3HaYeHus

MoryT BO3HUKaTb ApYrMe CUHTaAKCUYECKNEe OLLIMOKU:
- MNycTble gencTBus (HET NporpaMmbl) paccMaTpUBaIOTCS, Kak LuarM BO BpeMsl paboThbl
- MNycTble TecTbl (HET NporpaMmbl) paccMaTpuBatoTCs, Kak "Bceraa UCTUHHBbIE"
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B.5 A3blk hyHKLUMOHaNbHbIX 651104HbLIX Aanarpamm (FBD)

A3blk pyHKLUMOHaNbHbIX Gro4YHbIX Anarpamm (FBD) - rpadmyeckuin s3bik. OH no3sonsieT
NporpaMMMUCTy CTPOWUTb CIOXHbIE NPOLEAyPbl, UCMONb3ys cyliecTByowe YHKUMU 13
6ubnuotekn ISaGRAF 1 cBasbiBast UX BMECTE NPU MOMOLLM rpadonyeckmx amarpaMmm.

B.5.1 OcHoBHoun hopmaT gnarpamm FBD

FBD gumarpamma onucbiBaeT YHKUMUIO MeXAy BXOAHbIMU NepeMeHHbIMU U BbIXOOAHbLIMU
nepemMeHHbIMU. OYHKLNS ONUCBIBAETCS KaK MHOXECTBO 3fIeMeHTapHbIX (PYHKLMOHaNbHbIX
6nokoB. BxogHble U BbIXOAHbIE MEPEMEHHbIE CBS3bIBAKTCS B OMOKM Mpy NMOMOLUM FUHWIA
cBsi3n. Bbixog dyHKuMoOHanbHOro 6rnoka MoXeT ObiTb Takke CBsi3aH C BXOAOM [Opyroro

yHKLMOHarnbHOro brioka.
Function

Inputs Outputs

Bca dyHkuma FBD  nporpamMmbl  MOCTpOEHa M3  CTaHAApPTHbIX  3feMEeHTapHbIX
(yHKLMOHanbHbIX 6rokoB 13 6ubnuotekn ISaGRAF. Kaxapin (hyHKUMOHaNbHLIA Grok umeet
PMKCUPOBAHHOE KONMWYECTBO BXOAHbLIX TOYEK CBA3N U (DUKCMPOBAHHOE KOMUYECTBO
BbIXOAHbLIX TouYeK CBA3U. ODyHKUMOHanNbHLIN 6NOK  MpeacTaBnseTcs  OAWHOYHLIM
npsiIMoyronbHUMKOM. Bxoapl coeguHaloTcs € neBbIM Kpaem. Bbixoapl coeguHsoTcs C
npaBbiM Kpaem. OnemeHTapHbI OyHKUMOHambHbIA Brok peanuayeT ogHy (OYHKUMIO Mexay
BXOo4aMn W BbIxogamu. WM dyHKuMK, peanu3yemon Onokom, nuweTcss Ha CUMBONe
npsmoyronbHuka. Kaxabin Bxoa nnm Beixog 6noka nMeroT onpeeneHHbIn TUn.
/_ Name of the function

-/

Inputs & — Outputs

BxogHble nepemeHHble FBD nporpammbl  JOMMKHbI OblTb CBSI3aHbl C  TOYKaMy BXO4a
byHKUMOHanbHOro 6noka. Tun Kaxaol nepemMeHHon OorkeH ObiTb TeM e YTo U Tun
cooTBeTCcTBylolero Bxoda. Bxogom FBD 6noka wmoxeT ObiTb KOHCTaHTa, ntobas
BHYTPEHHSIS, BXOAHasi UMW BbIXOAHAs NepeMeHHas.

BbixogHble nepemeHHble FBD nporpamMmbl [OMmKHbI ObiTb CBSI3aHbl C TOYKaMM BbIXOoAa
byHKUMOHanbHoOro 6noka. Tun Kkaxaol nepemMeHHon OorkeH ObiTb TeM e YTo U Tun
COOTBETCTBYtOLLEro Bbixofa. Beixogom FBD 6rioka MoOXeT ObiTb BHYTPEHHSIA UMW BbIXOAHAsA
nepemMeHHasl unuM umsi nporpaMmmel (Tofbko Ans nognporpamm). Korga BbIXOAOM ABRSiETCS
UMS  pegakTupyemMon MoanporpaMMbl, OHO MpefcTaBfsieT NPUCBOEHME BO3BpPaLLAemMoro
3HayeHus noAnporpaMmMbl (BO3BpalaemMoro B Bbi3blBalowylo nporpaMmy). BxogHble u
BbIXO[HblE NEepeMeHHble, BXOAbl U BbIXOAbl (hYHKLMOHAmNbHBLIX 6rOKOB COeAMHEHbI NIMHUSIMU
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cBA3nN. JIMHWK MoryT ObITb  MCNOMb30BaHbl ANs COEAUHEHUS ABYX JOIMMYeCKMX TO4eEK
AanarpamMmmbl:

- BxoaHol nepemeHHoN 1 Bxoda pyHKUMOHaNbLHOro 6oka
- Bbixoga dpyHkumoHaneHoro 6noka u Bxoga apyroro 6noka
- Bbixoaa hyHKLMOHanbHOro 6roka 1 BbIXOAHOW NepeMeHHON

CBsi3V OPUEHTUPOBaHbI, 3TO 03HAYaET, YTO JaHHble NepeaatoTcs C NeBOro KoHua K npaBomy.
J1eBbI 1 NpaBbI KOHLbI CBSI3N AOMKHbI ObITb OQHOrO TUNA.

MHOXeCTBeHHbIE NpaBble CBsI3W MOryT ObiTb MCNOMb30BaHbl YTOOLI NepefaTb UHOpPMaLMIo
OT €ro eBoro KoHuUa K Kaaomy MpaBoMy KOHUY. Bce KOHUbl CBSI3W LOMKHbI ObiTb OAHOrO
TMna.

B.5.2 Onepatop RETURN

KntoueBoe crnoBo <RETURN > moxeT ObiTb BbixogoM AuarpaMmbl. OHO [OMKHO ObiTb
CBSI3aHO C MOMMYECKUM BbIXOAOM (yHKUMOHanbHoro 6noka. Onepatop <RETURN >
npeacrasnsieT cobon yCrnoBHOE 3aBepLUEHVe NPorpammbl: ecrnn Bbixod 6noka CBsi3aHHOro ¢
onepatopom nmeet Tun TRUE, octanbHas 4acTb AuarpamMbl HE BbINOSTHAETCS.

(* Mpumep FBD nporpammbl ucnone3ytoluen onepatop RETURN *)

>=1
[__auto_mode ]|
alarm = RETURN

bil0 - =
bi23 — =

x_cmd = bo67

(* ST akBMBaneHT: *)

If auto_mode OR alarm Then
Return;

End_if;

bo67 := (bi10 AND bi23) OR x_cmd;

B.5.3 TpbDbKKKM U MeTkn

npr)KKM N MEeTKM UCNOSb3YKTCA ANA ynpasrieHUA BbINONHEHMEM AuarpamMmbl. K npasomy
Kpakd CMMBOJ1Ia METKN UIN NPbI)KKa HE MOXEeT ObITb NnpucoegnHEHO HUKaKNX Opyrmx 06BbEKTOB.
V|CI'IOJ'Ib3yPOTC$I cneaywuime 0603HaveHus:

S>LAB......ccooiiiiee NPbIKOK Ha MeTKy (Mmst meTku "LAB")
LAB:......cceiiiiiiees onpegeneHne MeTku (uMst MeTku "LAB")

Ecnu nuHna ceBasm cnesa oT cumBorna NPbIKKa HaxoauTcA B COCTOAHUU TRUE , ncnonHeHne
nporpamMmbl NepexognT Ha COOTBETCTBYHOLLYHO METKY.
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(* Mpumep FBD nporpamMmMbl ¢ MICNOMNb30BaHWEM METOK M MPbIKKOB *)

&
manua
" b1 —>NOMODI
>=1
input —
input — — resul
NOMODI
= >=1
resul —
valid m ] cmd1

(* IL akBMBaneHT: *)

Id manual

and b1

jmpc NOMODIF

Id input1

or input2

st result
NOMODIF: Id result

or valid

st cmd10

B.5.4 Jlorunyeckoe oTpuuaHue

OpvHOYHasi NMHUSI CBSI3W C MPaBbiM KOHLOM, MPUCOEAMHEHHBIM K BX0o4y (OyHKLMOHAMbHOIO
6oka, MOXEeT 3aKkaHuMBaTbCs noruveckum otpuuaHuem. OTpuuaHue npeacTaBnseTcs
maneHbkumM Konedkom. Korga ncnonb3yeTcs normyeckoe oTpuuaHue, NeBbi U NpaBbli KOHLbI
NNUHUK CBSA3WN OOIMKHBI MMeTb Tun BOOLEAN.

(* Mpumep FBD nporpamMmMbl UCNOMb3YHOLLEA METKM U NPLLKKA *)

&
[ inputt ]
input2 — output1

(* ST skBuBaneHT: *)
output1 := input1 AND NOT (input2);

B.5.5 BbI30B (pyHKLMI U hyHKLUMOHANbHbIX 6nokoB us FBD

Asbik FBD nosBonsieT Bbi3biBaTb MNOANPOrpaMMbl, OYHKUMM U (PYHKUMOHAnNbHbIE GrOoKM.
Mopgnporpammbl, YHKUMM 1 YHKUMOHamNbHbIE GIOKM NPeacTaBnsatloTCs NPSAMOYTONbHUKOM
dyHkuMKN. UImsi, HanncaHHoe B NPSIMOYronbHUKE, - 3TO MMS MOANpPOrpammbl, yHKUMM 1nn
dyHKUMOHanbHoro 6rioka. B cnyyae nognporpaMmbl Mnu yHKUMM €ANHCTBEHHBIM BbIXOAOM
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NPAMOYTOSIbHMKA SBNSIETCS BO3BpaLlaemas BenuunHa. ®yHKUMoHanbHbIe GNoKv MOryT UMeTb
6ornee oQHOro BbIXOAa.

(* Mpumep FBD nporpammbl ucnone3ytoLuen 6nok SUB PROGRAM *)

Weighing [__net weight ]
[ mode e
delta I— detia et y =

[0 g 2 a RETURN

tare_weight == = weight

(* ST OkBuBaneHT *)

net_weight := Weighing (mode, delta); (*BbiI3oB nognporpammbi*)
If (net_weight = 0) Then Return; End_if;

weight := net_weight + tare_weight;
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B.6 A3bik penenHbix guarpamm (LD)

Asblk penerHbXx auarpamMm - 3T0 rpaduyeckoe NpPeAcTaBlieHNe MOMUYECKUX YPaBHEHW,
KOMOVHVpYIOLLlee KOHTaKTbl (BXOAbl) U BUTKM (BbixoApbl). A3bik LD nossonser onvcbiBath
paboTy ¢ 6yneBbIMMU AaHHLIMU MOMeLLas rpadmyeckme CUMBOSIbI B CXeMy MPOrpammbl.
pacmueckne cumsonbl LD opraHvn3oBaHbl BHYTPU CXeMbl TaK Xe, Kak aneKTpuyeckas cxema.
CnpaBa u cneea LD aumarpamma [orkHa COEAMHATbCS C BEpTUKalbHbIMU CUIIOBLIMM
penbcamu. OCHOBHble KOMMNOHeHThI LD anarpammel.

| JleBas BepTuKanbHasa cunoBas WwWnHa

| .................. [MpaBas BepTMKanbHasa cunoBas WuHa

.................. [Opu3oHTanbHasa NMHUsS CBA3N

.................. BepTukanbHas nuHns cBs3n

.................. MHOECTBEHHbIE NTMHUM COEANHEHMS (BCE COEOMHEHHbIE BMECTE)

1
-

------------------ KoHTaKT CcBSA3aHHbIV C NepeMeHHON

7

------------------ BuTOK CBA3aHHbIN C NepeMEHHOMN

B.6.1 CunosBble penbCbl U coeanHUTeNbHbIe IMHUN

LD gunarpaMmma  orpaHu4eHa cnpaBa W cCleBa BepTUKalbHbIMWU  JIMHUAMU, KOTOPbIE
Ha3blBaKOTCA NeBbIM CUNOBbLIM pefibCOM U NpaBbiM CUINTOBbLIM peJfibCOM COOTBETCTBEHHO.

JleBas WunHa nuTaHms

I'IpaBaﬂ LKHa N1uTaHuA
.- \

H— A
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CwvmBonbl LD AvarpaMmmbl CBA3aHbl C CUNOBbIMM pernbCaMun U Opyrumm cumBonamMun npu
NMOMOLUM COEAUHUTENbHBIX NUHWUA. COeaVHUTENbHBIE MUHUK MoryT ObITb ropn3oHTarnbHbIMK
nnun BepTukanbHbIMU.

["opu3oHTanbHbIE NUHUK
CcBA3N

1 | OH

BepTukanbHble nuHum / —i }— BeprukanbHoe
P coeaunHeHune co

BA3N
CcBA3 3HavyeHnem OR

Kaxgbin oTpe3ok nuHum umeet coctosiine TRUE wnu FALSE. Otpesku, coeguHeHHble
HanpsiMyro MMeT OAHO M To xe OyneBckoe cocTosiHMe. Jliobas ropusoHTanbHa NUHUS,
COeUHEHHas C NieBbIM BepTUKanbHbIM penbcomM nmeeT coctosiHne TRUE.

B.6.2 MHoOXecCTBeHHble COeaqUHEeHUs

JleBbIi 1 npaBbll KOHLbI COEAVHWUTENBHOW JIMHUM MMEKT OAHO M TOXe rorudeckoe
cocTosiHMe. KomOWHMpYsi BepTuKanbHblE W TOPU3OHTaNbHbLIE JIMHUM MOXHO CTPOUTb
MHOXeCTBEHHble coeAuHeHUs.. COCTOSHMSI KOHLOB  MHOXECTBEHHOTO  COeAMHEHWS
onpeaensioTcs npasunamm norvku.

JleBoe MHOXecCTBeHHOe coeAuHeHue OObeauHsieT Gomnee 4Y4em OfHY TOPU3OHTAmbHY
NWHWIO, COEAMHEHHYIO C BEPTUKANBbHOWM MIMHUEN W OHY FrOPU3OHTaNbHYIO NMHUIO NOOXOASLLYO
C npaBoW CTOpOHbI. byneBckoe cocTosiHne npaBoro KoHua - ato nornveckoe UMN(OR) Bcex
NeBbIX KOHLOB.

(* Mpumep MHOXECTBEHHOTO NIEBOTO COEANHEHMUS™)
vi |

\

2
E—

v3
E—

111

(* cocTosiHne npasoro koHua (v1 OR v2 OR v3) *)

MpaBoe MHOXeCTBeHHOe coeAuMHeHUe OGbeauHseT OAHY TOPU3OHTaNbHY MUHMIO,
COEAVMHEHHYIO C BepTMKanbHOM IMHME C neBOWM CTOpPOHbl U 6Gonee 4eM ofHy
TOPU3OHTASIbHYIO JIMHWIO MOOXOAsLLYI0 C NpaBoM CTOPOHbI. ByneBckoe cocTosiHMe nesoro
KOHLia pacnpocTpaHsieTcs Ha BCe NPaBble KOHLbI.
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(* Mpumep MHOxecTBeHHOro NMPABOIO coeamHeHnsa™)
on,c‘n Bbixoa 1

|
I 1
BbIX0A2

(* ST akBMBaneHT: *)
output1 := input1;
output2 := input1;

MHoXecTBeHHOe coeAuHEeHue crneBa M cnpaBa o0beavHsieT 6Gonee 4YeM ofHy
rOPU3OHTarNbHYI0 NMUHUIO COEAMHEHHYIO C BEPTUKANbHOW NMMHUEN C NEBOW CTOPOHbI U Gonee
YyeM OAHY rOpM3OHTaNbHYK NNHUIO MOAXOASILLYIO C NPaBOW CTOpPOHbI. ByneBckoe cocTosiHve
Ka)xoro npaeoro koHua - ato noruveckoe UJIM(OR) Bcex NeBbIX KOHLIOB.

(*Mpumep mMHoxecTBeHHoro JIEBOIO n MPABOIO coeanHenus *)

i t1 tput1
|npu} ou })\u |
inpu‘tz output2
\
output3

(* ST OkBuBaneHT: *)

output1 := input1 OR input2;
output2 := input1 OR input2;
output3 := input1 OR input2;

B.6.3 OCHOBHbIe KOHTaKTbl U BUTKU Ai3blka LD

[Ina npefcTaBneHns KOHTAKTOB UCMOSb3YIOTCH CUMBOSIbI:
- Mpsimon koHTaKT

- \HBepTMpPOBaHHbIV KOHTAKT

- KoHTakT ¢ onpegeneHvem gpoHTa

[nsi npeacTaBneHnst BUTKOB UCMOSNb3YTCH CUMBOJIbI:
- Mpsimon BUTOK

- iuBepTMpoBaHHbLIV BUTOK

- SET BuTOK

- RESET BuTOK

- Butok ¢ onpepeneHnem gpoHTa
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s nepemeHHoﬁ nuieTcd Haa aTuMu I'pad)VNeCKVIMVI C/MBOIamMu:
Vmsa cBazaHHoW OyneBckom

/  nepemeHHo

boo_variable
JleBOe coeaunHeHme _/ \_ MpaBoe coenunHeHve

= lMpsimol KOHMakm

I'Ip;nvloﬁ KOHTaKT NO3BOJIAET NPOU3BOAUTL NTOrM4eckne onepaummn mexay coCToAHNAMN NNHUIA
M NOrM4eCKkuMun nepemMeHHbIMN.

boo variable

NeBoe coenunHeHne _/ | | A lNpaBoe coeamnHeHe

CocTosiHME NMWHUMN COedVHEHWs Ha MpaBoOM KoHUe - 3To normyeckoe W(AND) cocTtosiHus
NEeBoro KoHLa 1 3HaYeHnsi NepeMeHHoN KoHTakTa.

(* Mpumep ucnonb3oBaHusa MNPAMbIX *)

Bxoal Bxoa2 BbIxoa 1
o 0
(* ST OkBuBaneHT: *)
output1 := input1 AND input2;

= NHeepmupoeaHHbIlU KOHMakm

MHBepTMpOBaHHbIVI KOHTaKT MNo3BONIAET NpPOU3BOAUTL JOrnyeckne onepavum  Mexagy
COCTOAHUEM JNTUHUU N OTpULAHNEM noruyeckon nepemeHHon.

boo_variable

IleBoe coeamHeHnvie _/ /} N lNpaBoe coeanHeHne

CocTosiHME NMWHUKN COedVHEHWs Ha MpaBoOM KoHUe - 3To normyeckoe W(AND) cocTtosiHus
NEBOro KoHLa U OTPULIAHUS 3HAYEHNS NepPeMeHHON KOHTaKTa.
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(* Mpumep ncnonb3oBanns MHBEPTUPOBAHHbIX koHTakTOB*)

Bxoal Bxoa2 BbIxoa 1

(* ST OkBuBaneHT: *)
output1 := NOT (input1) AND NOT (input2);

= KoHmakm c onpedesnieHuem nepedHez20 hpoHmMa

OTOT KOHTaKT MO3BOMISIET MPOU3BOAMTL FOrMYECKNe onepaunyn Mexay COCTOSHUEM JIMHUA U
NorM4yecKomn nepemMeHHon.

boo_warable

| p|
Tepoe —/ | | \\_Hpaaoe

COEIHHEHHE COEOMHEHME

COoCTOsIHME TWMHWMM COEOMHEHUs Ha MpPaBOM KOHUe npuHumaeT 3Havenne TRUE, korpa
3HayeHue Ha neBom KoHue - TRUE n 3HauyeHus nepeMeHHOn koHTakTa MeHsietcss ¢ FALSE
Ha TRUE. Bo Bcex ocTanbHbIX Cry4asix OHO yCTaHaBnuBaeTcs paBHbiM FALSE.

(* Mpumep ucnonb3oBaHus koHTakToB NMEPEAHEMO ®POHTA*)

Bxoal Bxoa2 BbIxoa 1

H I —P——0O1

(* ST OkBuBaneHT: *)

output1 := input1 AND (input2 AND NOT (input2prev));

(* input2prev - 3HayeHue input2 Ha NpeabiayLlemM uykne *)

= Konmakm c onpedeneHuem 3adHe20 (hpoHma

OTOT KOHTaKT MO3BOMISIET MPOU3BOAMTL FOrMYECKNe onepaunyn Mexay COCTOSHUEM JIMHUA U
NorM4yecKomn nepemMeHHon.

boo_warable

| N |
Tepoe —/ | | \\_Hpaaoe

COEIHHEHHE COEOMHEHME

CoCTOsIHME NWHUM COEdMHEHWS] Ha MpaBOM KOHUE npuHUMaeT 3HadeHve TRUE korpa
3HayeHue Ha NneBoMm KoHue - TRUE 1 3HauyeHus nepeMeHHol KoHTakTa MmeHsieTcs ¢ TRUE Ha
FALSE. Bo Bcex ocTanbHbIX Cry4asix OHO ycTaHaBnuBaeTcsi paBHbiM FALSE.

(*TIprmep HCIOIESOEAHHA KOHAKTA afHer 0 JpoHTa™)

input! input2 autpUtt

H —w
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(* ST OkBuBaneHT: *)
output1 := input1 AND (NOT (input2) AND input2prev);
(* input2prev - 3Ha4yeHue input2 Ha NpeabiayLlem umkne *)

= Tpsimoli sumok
anMOVI BUTOK gaeT Nornyeckun BbIXO4 COCTOAHUA NMUHUN COeaANHEHUS.

boo_wvarable

Nlemoe e . NpaBoe CoenMHEHME
COSOHHEHHE

|'IepeM€HHot7| BUTKa nNpunucbiBaeTCca 3Ha4YeHue COCTOAHUA NEBON JVHW COEAVHEHUS.
CocTosiHME NEBOro COEAUHEHUSI pacnpocTpaHAeTCA Ha npaBoe coeduHEeHUe. I'IpaBoe
coefVHeHVe MOXeT BbITb CBA3aHO C npaBbiM BEPTUKaIIbHbIM CUITOBbLIM PEJ1IbCOM.

COOTBeTCTByI-OLLl,aFI nornyeckaa nepeMeHHasa gormkKHa ObITb BBIXOAOM MNN BHyTpeHHeVI.

CoOTBeTCTBYlOLLEE UMSI MOXET BbiTb MMEHEM NPorpaMmbl (TOMbKO Ans NoAnporpamm). ATo
COOTBETCTBYET NMPUCBOEHMIO BO3BPALLAEMOI BESNIMYMHBI NOAMNPOrPaMMbI.

(*TIpHEp ACIONES 0BAHMA TPAMOT0 BHTEA™)

| |nlpu?1 oupg%m |
out?th

(* ST OkBuBaneHT: *)

output1 := input1;

output2 := input1;

= NHeepmupoeaHHbIU 8UMOK

MHBepTMpOBaHHbIVI BUTOK [JdaeT IorM4eckui BbIXO4 oTpuuaHua COCTOAHUA NNHUN
COoeNHEHUA.

boo_wvarable

Nemce 7 @ AN

COSOMHE HHE

IpaBoe COENMHEHME

I'IepemeHHoM BUTKa MPUMNAUCbIBAaeTCA OTpulaHme 3Ha4deHue COCTOAHUA neBon nUHUK
coeavHeHus. CoCTosiHMe NEBOro CoeAuHEHUs pacnpocTpaHAeTCA Ha npaBoe coedUHEHUe.
I'IpaBoe coeVHeHe MOXeT OblTb CBA3aHO C npaBbiM BEPTUKalbHbIM CUJTOBbIM PENbCOM.
COOTBeTCTByPOLLlaﬂ nornyeckaa nepemMeHHaa OoMKHa ObITb BbIXOAOM MNN BHyTpeHHeVI.
COOTBeTCTByI-OLLl,ee UMsi MOXeET ObITb MMeHeM nporpamMmmbl (TOJ'IbKO ana no,qnporpaMM). 310
COOTBETCTBYET MNPUCBOEHUIO BO3BpaLLlaeMOI;1 BeMYMHbI noanporpamMmmbl.
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[ *IpMMED MCHOONBESOBAHMA MHEEPTHPOBSHEODOD BMTRAY|

inpup output1
I

|
1
out?th

(* ST OkBuBaneHT: *)
output1 := NOT (input1);
output2 := input1;

= SET eumok
SET BUTOK JaeT NOrM4yeckum BbIXO4 COCTOSIHUS JIMHUN COEOUHEHWS.
boo_wvarable
=1
Nlemoe e . NpaBoe CoenMHEHME

COSOMHE HHE

CooTBeTcTBYylOLWas nepemeHHas npuHMmaeT 3HadeHne TRUE, korga coctosiHme neBow
NuHUK cBA3n cTaHoBuTcs paBHbIM TRUE. MNepemeHHasn yaepxuBaeT 3To COCTOsIHME [0 TeX
nop, noka oHa He GyaeT mHBepTuMpoBaHa BuTkoM RESET. CocTosiHue neBoro coeguHeHus
pacnpocTpaHsieTcss Ha npaBoe coeauHeHuwe. lNpaBoe coeduHeHUe MOXeT ObiTb CBSi3aHO C
npaBbiM BEPTUKANbHbIM CUIOBLIM PENLCOM.

CooTBeTCTBYlOLWAnA forMyeckasi nepeMeHHasi 4omkHa ObiTb BbIXOQHOW UM BHYTPEHHEN.

(*Tlprmaep Henoesoearms BuToE SET 1 RESET*)

input1 outputl
—
inDuF outEuH

(* ST OkBuBaneHT: *)

IF input1 THEN
output1 := TRUE;

END_IF;

IF input2 THEN
output1 := FALSE;

END_IF;
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= RESET sumok

RESET BUTOK AaeT NOrm4eckuin Bbixo, COCTOSIHUA FIMHUW COeAUHEHWS.

boo_wvariable

(®)

\ IIpapos COSTMHEHME

Jlepne _/

COEnMHEHNE

CooTBeTcTBYylOLaa nepemeHHasi npuHuMaeT 3HadeHne FALSE, korga coctosiHne nesow
nVHWUKM cBasn ctaHoBuTca paBHbiM TRUE. MNepemeHHas yaepxuBaeT 9TO COCTOSIHME A0 TexX
nop, noka oHa He 6yaeT wHBepTupoBaHa ButkoM SET. CocTosiHMe neBoro coeguHeHusi
pacnpocTpaHsieTCa Ha npaBoe coeguHeHue. [paBoe coeauHeHne MOXeT ObiTb CBA3aHO C
npaBbiM BepTUKaNbHbIM CUIOBLIM PENLCOM.

CooTBeTCTBYIOLas rornyeckas nepeMeHHas AomkHa ObiTb BEIXOAHON WU BHYTPEHHEW.

(*TIprmep HeMoME20EaHMA BHTEOE SET 1 RESET™)

inputt outoutl
8
inDuF outEuH

(* ST OkBuBaneHT: *)

IF input1 THEN
output1 := TRUE;

END_IF;

IF input2 THEN
output1 := FALSE;

END_IF;

= Bumok c onpedeneHuem nepedHez0 hpoHmMa

“IMonoXnTenbHbIN” BUTOK OAET NOrMYECKUIA BbIXOO COCTOSIHUS JIMHUWU COeAMHEHUs. OTOT Tun
BUTKa MMeEeTCs TONbKo B “ObicTpoM” peneiHoM pegakTtope (Quick ladder).

boo_wvariable

(%)

Jlepne _/

COEnMHEHNE

\ IIpapos COSTMHEHME

CooTBeTCTBYOLLAA NepeMeHHas NpuHuMaeT 3HaveHne TRUE, korga cocTosiHue NeBOi NIMHUM
cBA3N meHseT 3HaveHune ¢ FALSE Ha TRUE. Bo Bcex ocTanbHbIX Cryyasix nepemeHHas
npuHumMaeT 3HadeHne FALSE. CocTosiHne NeBOro coevHeHUs pacnpocTpaHsieTcs Ha npaBoe
coeaunHeHune. MNpaBoe coeanHeHe MOXeT BbiTb CBSI3aHO C NpaBbiM BEPTUKaNbHLIM CUMOBLIM
penbCcoMm.
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COOTBeTCTByI-OLLl,aFI nornyeckaa nepeMeHHaa gormkHa ObITb BbIXOAHON M BHyTpeHHeVI.

(*Tlpimaep HCTIOME2OEAIT "TIOMOKHTENEROT 0" EHTIA®)
input1 out?uﬂ

(* ST OkBuBaneHT: *)
IF (input1 and NOT(input1prev)) THEN
output1 := TRUE;
ELSE
output1 := FALSE;
END_IF;
(* input1prev - 3HayeHue input1 Ha NpeabiayLlem umkne *)

= Bumok ¢ onpedenieHuemM 3adHe20 (hpoHmMa

“OTpuuartenbHblii” BUTOK AaeT JIOMMYECKUMIn BbIXOL, COCTOSIHUST JIMHUW COeOUHEHNs. QTOT Tun

BUTKa MMeeTCs TONbKo B “ObicTpoM” peneiHoM pefakTtope (Quick ladder).

boo_wvariable

(0
Tepoe —/ \—/ \~ IIpapoe COEXMHEHME

COEnMHEHNE

CooTBeTCTBYIOLLAA NepeMeHHasi NpuHuMaeT 3HaveHne TRUE, korga cocTosiHue NeBoi NIMHUM
cBA3N MmeHseT 3HadeHne ¢ TRUE Ha FALSE. Bo Bcex ocTanbHbIX Cryyasix nepemMeHHas
npuHumMaeT 3HadeHne FALSE. CocTosiHne NeBOro coeMHeHUs pacnpocTpaHsieTcs Ha npaBoe
coeaunHeHune. MpaBoe coeauHeHne MOXeT BbITb CBA3aHO C NPaBOW BepTMKamnbHbIM CUMOBLIM

penbLcoMm.
COOTBeTCTByI-OLLl,aFI nornyeckaa nepeMeHHaa gormkKHa ObITb BbIXOAHON M BHyTpeHHeVI.

(* Mpumep ncnonb3oBaHus “OTpuuarensHoro” BUTka *)

input1 input2 output1
N

(* ST OkBuBaneHT: *)
IF (NOT(input1) and input1prev) THEN
output1 := TRUE;
ELSE
output1 := FALSE;
END_IF;
(* input2prev - 3Ha4yeHue input2 Ha NpeabiayLlem uukne *)
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B.6.4 Onepatop RETURN

Metka RETURN moxeT ObITb Mcrnonb3oBaHa Kak BbIXOA, Y4TOObl NMpeacTaBuTb YCIIOBHOE
3aBeplueHne nporpammbl. Hukakux cumsonoB k npasomy koHuy RETURN nogkntoyatb
Henb3s.

RETURN

Ecnn neBbii KoHeu nuHWUM coeduHeHusi umeeT coctosHue TRUE, TO nporpammbl
3aBepLUaeTCs, He BbIMOJIHAS ypaBHEHNS BBEAEHHbIE B CredyoLUMX CTPOKax NporpaMmb.
3amevanue: Ecnu LD nporpamma - 310 nognporpamma, T0 ee UMsl JOMKHO OblTb CBSI3aHO C
BbIXOAHbIM BUTKOM, YTODObI yCTaHOBUTE BO3BpaLLaeMoe 3Ha4YeHue.

(*TIprmep Hononesoeadnd chnveoaa RETURN®)

Ea nuEI mode
input!  input2 result
inputd

(* ST OkBuBaneHT: *)
If Not (manual_mode) Then RETURN; End_if;
result := (input1 OR input3) AND input2;

B.6.5 TMpbDbKKKM U MeTkn

MeTku, YCNnoOBHblE U 6e3y0HOBHbIe NPbIKKK, MOryT ObITb MCMOMb30BaHbl Anst ynpasrneHua
BbINOJIHEHMEM OUarpamMmmbl. Hukaknx cumBonos k NnpaBoOMYy KOHLly CMMBOJ1a METKU U NPbIKKa
NoAKNK4YaTh HENb3A. V|CI'IOJ'Ib3yPOTC$I cneaywuine 0603HaveHus:

SS5LAB......ccciieies NpbBKOK Ha MeTky "LAB"
LAB:.........cveeeeeeeennnn. onpegenexHve metkn "LAB"

Ecnu nuHna ceBasm cnesa ot cumBorna NPbIKKa HaxoaAuTcA B COCTOAHUU TRUE , ncnonHeHne
nporpamMmmbl NepexognT Ha COOTBETCTBYHOLLYHO METKY.

(*TIprmep HEMOJES0AHHA CHMEOJIOB TIPEDERA H METRH™)

ranual made

—————/0THER

inoutt resul
T

OTHER:
S— =)

input2 result

EMD:
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(* IL OkBMBaneHT: *)

ldn manual_mode
jmpc other
Id input1
st result
jmp END
OTHER: Id input2
st result
END: (* KoHeL, NporpamMmbl *)

B.6.6 Bnoku B LD

Wcnonbays BeicTpoit LD pepnakTop, Bbl nogkntoyaeTe yHKLMOHaNbHbIE BOKM K NIOrM4ecknumM
nmHuaMm. OyHKUMS, B OEVCTBUTENbHOCTM, MOXeT ObiTb onepatopoM, (yHKLMOHANbHbLIM
6nokom wnn dyHkumen. Tak kak ONoku He Bcerga MMeEKT Jornyeckne BXOAbl W/vnu
normyeckme BbIxOoAdbl, BBeAeHve 6nokoB B LD pguarpammbl npuBoguT K [06aBReHuo
Heckonbkux HoBbix napametpoB EN, ENO B uHTepdeiic 6noka. MNapametpbl EN, ENO He
pobaengtTcs, ecnu Bbl ucnonbdyete FBD/LD pepaktop, M Bbl MOXeTe MOOKTHOYATH
nepemeHHble Tpebyemoro Tuna.

= Bxod "EN"

B HekoTopbix onepaTtopax, (YHKUMSX WM YHKLMOHamNbHbIX Grokax nepsbii BXod He
OyneBckuii. Tak Kak MepBbli BXOA BCerga OOMMKeH ObiTb MOAKMIOYEH K LUMHE, Ha MepBYH
no3uuuMi aBTOMaTUYeCKM BBOAWUTCS Opyrov Bxod, HasbiBaembll “EN”. Brnok BbIMonHsieTcs
Tonbko ToOrga, korga Bxogd EN paseH TRUE. Hwke npegcrtaeBneH npumep onepatopa
CpaBHEHWS U 3KBUBANEHTHbIV ko Ha ST:

p IF rung state THEN

—Jen L) g := (valuel > value 2);
walue in1 ELSE

N q := FALSE;

END_IF;

wvalue2
- (* DPOmOJIXMTH WMHY C COCTOSHMEM J *)

in2

= Bbixod "ENO"

B HekoTopbIx onepartopax, (yHKUMSX unvM yHKUMOHaNbHbIX Orokax MepBbli BbIXOO He
OyneBckuii. Tak Kak MepBbll BbIXOA BCeraa AOIMKEH ObiTb MOAKIOYEH K LUMHE, Ha MEPBYHO
no3vuuio aBToMaTU4YeCcKu BBOAMTCS Apyroi Bbixof, HasbiBaeMmbin “ENO”. Beixog ENO Bcerga
MMEET TO Xe 3HayeHuWe, 4TO W nepBbin Bxod Onoka. Hwke npepctaBneH npumep
yHKUMOHanbHoro 6rnoka AVERAGE u akBMBaneHTHbIN ko Ha ST:

FVERAGE AVERAGE (rung_state, Signal, 100);
RUN &no OutSignal := AVERAGE.XOUT;
ﬁ“”_xm xnmzﬁ“ﬁmﬂ eno := rung_state;

(* MPOmOJXMTH WMHY C COCTOSHMEM €Nno¥)
100

~H

B-234 ICS Triplex ISaGRAF Inc.



OnucaHume sa3blka

= napamempsi "EN" u "ENO"

B HekoTopbix cnydasix Tpebyiotcs EN u ENO. Hwxe npeactaBneH npumvep c
apudMeTUYECKMM OMepaTopoM 1 9KBUBANEHTHbIN kof Ha ST:

+ IF rung state THEN
en ena result := (valuel + value2);
walue int q result END_I F;
] B eno := rung_state;
valuez | (* IpPOmOXMUTH WMHY C COCTOSHMEM €Nno *)

B.6.7 ®yHKUMOHanNbHbIe 65oku "In Line" B Quick LD

dyHkuMoHanbHbI 6nok "In Line" umeeT TO e camoe onpeferneHue, 4To U Apyrue
dyHKLUMOHanbHble 6roku cornacHo cuHTakcucy |[EC n o6wemy ncnonHenmio ISAGRAF 3:

- pyHkuMoHanbHble 6roku "In Line" umetoT BXOOHOW M BbIXOAHOW napameTpbl. Kaxabin
BXOLHOW WM BbIXOOHOW NapameTp MMEET XOPOLUO OnpeAernieHHbIi TUn AaHHbix. Obwee
KONMMYECTBO BXOZOB U BbIXOAOB (BMECTE) HE MOXET MNpeBbIaTh 32.

- pyHKUMoOHanbHble 6roku "In Line" ob6bsBnslT nokanbHble nepemeHHble (U3 ISAGRAF
crnoBapsl), KOTOpble  TUpaxupylTcst  (QybnupytoTcs)) B KaXZOM  UCMOMb30BaHWU
dyHKUMOHanbHOro 6roka B guarpamme.

OcHoBHas xapaktepucTuka yHKUMOHanbHbIX 6rnokoB "In Line" - Temo (kog) 6roka
nybnvpyetcsi B KaxaoM MCMONb30BaHUM (KaxxaoM 3k3emnnsipe) 6rnoka B npunoxeHuu. B
oTnMYMe OT Apyrux yHKUMOHAaNbHbLIX OMOKOB cMCTEMa 3anpoca M MexaHusM nepegayn
napamMeTpoB He npuMeHsieTcsl K pyHKUMoHanbHbIM 6rokam "In Line". 3anpoc k ak3emnnspy
3amMellaeTca daktuyeckuMm kogom 6rnoka. OTa 3ameHa BbInonHseTcs komnunstopom Quick
LD. lMockonbKy MexaHusM TUPaXMPOBaHWUSI UCMOSb3YeTCst KOMMUMSTOPOM MOSHOCTLO, HET
HVKaKOro orpaHnyeHns Bo BNOXeHnn pyHKUmMoHanbHbIx 6riokos "In Line". 310 03HavaeT yto:

- yHKUMOHanbHbIN 6rok "In Line" moxeT BbI3biBaTh Apyron "In Line" ®b

- yHKLUMOHanbHbIN 6ok "In Line" moxeT BbI3biBaTh cTaHgapTHbI unu "C" ®b

O6paTTe BHUMaHWe, 4TO CTapbll CTUMb (YHKLUMOHAmNbHbIX OroKoB (OnpederneHHbIX B
npeabiaymx Boinyckax ISAGRAF) Bce elle nogaepxvBaeTcs.

MpuHUMNbI

[aBaiiTe npeactaBMM O4YeHb NPOCTOM GfIOK C OAHWM BXOAOM, OAHVM BbIXOAOM W OOHOW
BHYTPEHHEN TUPaXUPYEMOWN NepeMeHHoW. OTOT MpuMep AEMOHCTPUpYET (hyHKLUMOHAMNbHbIV
6ok obHapyxeHusi hpoHTa:

msi:
FB1
Bxoap!:
IN (boolean) = input signal
Bbixoabl:
Q (boolean) = set to TRUE only when IN changes from FALSE TO TRUE
BHyTpeHHUIA ak3eMnnap AaHHbIX (4N Ay6nnpoBaHus B KaX40M Bbl30BE):
PREV (boolean) = state of IN signal at the previous cycle
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MporpammupoBaHue 6roka FB1B LD:

IN PREV Q
|-==-1 [-m=mmnn- IN[-=mmmmmme (-
IN PREV

OKBMBaneHT B A3blke ST:
Q := IN and not PREV;
PREV := IN;

Hwxe npuseneHa nporpamma Quick LD, koTopas Bbi3biBaeT Ob:
Bl 2

+------- + B
|----1 [--| ¥BL [-------- (-
bt +
B3 +------- + B4
|----1 [--| FB1 |-------- (-]
+---- - +

Kon "FB1" 6ymet aybruvpoBaH, cormacHoO nepemMeHHbIM, COeAMHEHHbIM C €ero BXOAamu u
BbIxogamu. Hwxke npenctaBneH akBuBaneHT ST koda, CreHepUpoOBaHHOMO  Mpu
KOMMUIMPOBAHMM POAMTENBLCKON NPOrpamMmbl:

(* code of the first call *)

B2 := Bl and not PREV1;

PREV1 := B1;

(* code of the second call *)

B4 := B3 and not PREV2;

PREV2 := B3;

Kak nokasaHo B 3TOM npuvMepe, KOMMMAATOP [OIKeH pacnpefenvTb BHYTPEHHWe
nepeMeHHble Osi nokanbHbIX nepemeHHbix @B ans kaxgoro 3anpoca (PREV1 n PREV2 B
3TOM npumepe). M3-3a aBTOMaTMHECKOTrO MEpPEeMMEHOBAHNSA BHYTPEHHWX NepemMeHHbIX HeT
HMKaKOro orpaHnyeHns Bo BIOXEHUN pyHKLMOHanbHbIX 6rokos "In Line".

O6paTnTe BHUMaHWe, 4To pa3mep npuknagHoro koga (TIC koa) yBenuuuBaeTcs npu
ucronb3oBaHuu "In Line" ®b BmecTo apyrux "HopmanbHbIX" ®B, oCTynHbIX B NpeablayLwmnx
Bbinyckax ISAGRAF 3. Takke "In Line" ®Bb obGecneuvBatoT nydllee BpPEMsi BbINOSHEHMS,
MOCKOMbKY He TPebyeTCs H1KaKnX BbI3OBOB (PYHKLMIA Y MHCTPYKLUMIA Nepefayv napaMmeTpos.

Bnoxenue "In Line" ®b Takke nogoepxuBaeT TUpaxvpoBaHWe OOGHapyxeHusi (OpOHTOB
koHTakToB UM KaTywek (P n N), ncnonssosanue "C" 1 ctaHgapTHbIX PYHKLMOHANbHBLIX 6r10K0oB
1 foKanbHbIX MEPEXofoB N METOK.

OrpaHuyeHus

"In Line" ®b poctyneH Tonbko Anga Quick LD. 3To o3HavaeT yTo:

- "In Line" ®B gomxeH 6bITb HanucaH B Quick LD;

- Bce BbI30BbI Mporpamm "In Line" ®b AgomkHbl ObiTb HanucaHbl B Quick LD;

- yactu Quick LD B nporpammax SFC n Flow Chart moryT Bbi3biBaTh "In Line" ®b;
Hwxe gaHbl orpaHnyenns, HaknageiBaemble npu Beidose Pb:

- "In Line" ®Bb moxeT BbI3bIBaTh Apyron "In Line" ®b;

- "HopmarnbHbI" B He MoXeT Bbi3biBaTh "In Line" OB;

- "In Line" ®b He moxeT BbI3blBaThb "HOpMarnbHbIN" OB;

- PEKypCYBHbIE 0BpaLLieHNs He pa3peLuaroTcs.
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( "HopmanbHble" — o3HavatT Pb Tuna peanunsosaHHbIX B ISAGRAF 3.3).

Ownbkn BbI30oBa OOHApYXMBAlOTCA BO BpeMs KOMMUMMPOBAHWSA. Takke KOMMUNSTOP
aBTOMaTWMYeCKN rapaHTupyeT, 4TO yHKUMOHanbHble 6rokn "In Line" komnunupytoTtcs
cornacHo Bbi3biBatoLLEeMy rpadyy, koraa Bel BeinonHsete komaHay "Verify" nnu "Make".

dyHkuMoHanbHble 6noku "In Line" MoryT ObiTb onpeaeneHsl Tonbko B npoekte. bubnuoteka
ISAGRAF He nopaepxuBaeT dpyHkUMoHanbHble 6noku "In Line".
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B.7 £3bIK cTpyKTypupoOBaHHbIN TeKCT (ST)

ST (Structured text) - STO CTPYKTYpHbI/ $3blK BbICOKOrO YpPOBHSI pa3paboTaHHbIi Ans
npoLeccoB aBTOMaTM3aLMn. JTOT S3bIK, B OCHOBHOM, UCMONb3yeTCs AN CO3AaHUS CIOXHbIX
npoueayp, KoTopble He MOryT 6biTb NIErko BblpaXeHbl Npu NOMOLLY rpadunyecknx sa3bikos. Mo
ymonyaHuio ST ABNAeTCA A3bIKOM ANt ONUCaHWS OefCTBUA BHYTPU LLAroB M YCNoOBWIA A3blka
SFC.

B.7.1 OcHoBHoM cuHTakcuc ST

ST nporpamma - ato cnucok ST onepaTtopoB. Kaxabini onepatop 3akaH4YMBAETCs TOYKOWM C
sanaton (;). WimeHa wucnonb3yemble B MCXOOHOM Koae (MAeHTUdMKATOpbl MepeMEHHBbIX,
KOHCTaHTbI, KMtoueBble CrnoBa) pasfeneHbl HeakTMBHbIMU pasgenutensamu (npoGenamu,
CMMBOSIAMUN OKOHYaHWsI CTPOKM M TabynauumM) UM akTUBHbLIMU pasgenuTensiMu, KoTopble
MMEIoT onpefeneHHoe 3HayeHve (Hanpumep, pasgenuTtens “>" o3HavaeT cpaBHeHue “Gonblue
yeMm”. B TekcT mMoryT ObITb BBeeHbl KOMMeHTapun. KommeHTapuii fomkeH HaumHatees ¢ “(“ un
3akaHumBaTbcs “)”.Kaxabli onepartop 3akaHuvMBaeTcs Toykow c 3andton (“;”). OCHOBHble
onepartopsbl A3blka ST:

- onepaTop npucBoeHus (variable := expression)

- BbI30B MoANporpaMmbl 1 yHKLUK

- BbI30B (pyHKLIMOHanbLHoro 6noka

- onepatopbl Bbibopa (IF, THEN, ELSE, CASE)

- uTepatuBHble onepaTopbl (FOR, WHILE, REPEAT)

- ynpaBnstowme onepatopbl (RETURN, EXIT)

- cneupanbHble onepaTopbl Af1s CBsI3W C TakuMu s3blkamu kak SFC

HeakTuBHble pasgenuTenu MoryT GbiTb  CBOGOOHO BBeAeHbl Mexay —aKTUMBHbIMU
pasfenuTensiM1, KOHCTAHTaMu U uaeHTUduKaTopamu. HeakTvBHble pasgenutenu - 3To
npo6enbl, CUMBOSMbI OKOHYaHWUSA CTPOKM U Tabynsauuu. B oTnuume oT HedopmaTHbIX
A3bIKOB, TaKWX Kak IL KOHeL, CTPOKU MOXeT 6biTb BBeAeH B MioBGoM MecTe nporpammbl. [ns
YNy4leHUs YUTAEMOCTM MPOrpaMM HYXHO MCMONMb30BaTb HEAKTWBHbIE pasfenuTeny B
COOTBETCTBMM CO CMEAYHOLLMMM NpaBUamMu:

- He nuwute Gonee oaHoro onepaTopa B CTpoke
- Ucnonbayiite Tabynsumio Ans CABUra CIIOXHbIX ONepaTopoB
- BBOoauTE KOMMEHTAPUM ANs yNydLLEHUs YNTaeMOCTM CTPOK U naparpadgos

B.7.2 BblpaxeHusi U CKOGKM

BbipaxxeHns ST o6beauHAIOT onepaTopbl 1 onepaHAbl (MepeMeHHbIe UMW KOHCTaHThl). Ang
O[HOrO BblpaxeHns (06beamnHsitowero onepanabl ¢ ogHuMm ST onepatopom), TUR onepaHaoB
OormkeH ObiTb oOHUM M TeM Xe. 3OTO OOHO BbIPAXEHWe WMEEeT TOT Xe TWM, YTO U ero
onepaTopbl U MOXET ObITb UCMONb30BaHO B Goree CNoXHOM BblpaxeHun. Hanpumep:

(boo_var1 AND boo_var2) BOO tun
not (boo_var1) BOO tun
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(sin (3.14) + 0.72) REAL ANALOG Tun
(t#1s23 + 1.78) HenpaBuUIbHOE BblpaXeHne

CKOGKM MCNONb3YTCs ANs TOro YTo6bl 0TAENUTL NOAYACTU BbIPAKEHWS U SBHO OnpeaenuTb
NPUOPUTETHOCTL Onepaumii. Korga B CNOXHOM BbIpaXeHWu HeT ckobok, npuoputeTHocTs ST
ornepaTopoB 3afaHa HesiBHO. Hanpumep:

2+3*6 paBHO 2+18=20 oneparop * nmeet BbICLLUWI
npuoputeT
(2+3)* 6 paBHo 5*6=30 npuopuTeT 3a4aeTcs ckobkamm

Mpenynpexaexve: MakcMmanbHOE KONMYECTBO BITOXEHHbBIX CKOBOK - 8.
B.7.3 BbI30BbI hYyHKUUM U (PYHKLMOHaANbHbLIX 6510KOB

CrangapTHble ST BbI30Bbl (pyHKUMIA MOTYT ObITb MCNOMb30BaHbI A4S KaXK40ro U3 CreayoLmx
0OBbEKTOB:

- Mognporpammel

- BubnuoTeyHble hyHKUMM 1 PYHKLMOHanNbHbIE Groku, HanMcaHHble Ha |IEC a3bikax
- “C” doyHKUMM 1 DYHKLUMOHamMbHbIE BroKu

- ®yHKUMM NpeobpasoBaHWs TUNOB

= Bbi30oebl nodnpozpaMm unu hyHKyul

Ums: UMsi BbI3blIBaEMON MNoANporpaMMbl  Unv GuUGNMOTEYHON  hyHKLMK
HanucaHHon Ha IEC sasbike nnm “C”

3HaueHue: BbI3biBaeT ST, IL, LD, unn FBD noanporpammbl unu gyHKkumn unm “C”
(PYHKUMU 1 [aeT BO3BpaLlaeMoe 3HadYeHne

CuHTakcuc: <variable> := <subprog> (<par1>,...<parN>);
OnepaHAabl: 3a TMNOM BO3BpALLAEMOro 3Ha4YeHUss W napamMeTpamy BbI30Ba
[OOIDKEH crnefoBaTh MHTepdeic onpeaeneHHbI Ans noanporpaMmel

Boaapamaemoe 3Ha4YeHue: 3Ha4YeHne Bo3Bpallaemoe I'IO,ClI'IpOFpaMMOIZ

Bbi3oBbl nognporpamMM MoryT GbiTb WUCMOMb30BaHbl B BblpaxeHun. OHW Takke MoryT 6biTb
ucnonb3oBaHbl B nepexopax SFC.

Mpumep 1: BbIZOB nognporpamMmmbl

(* OcHoBHast ST nporpamma *)

(* nonyyaet aHanoroBoe 3HayeHue 1 NpeBpaLLaeT ero BO BpeMeHHOe 3HaveHue *)
ana_timeprog := SPlimit ( tprog_cmd );

appl_timer := tmr (ana_timeprog * 100);
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(* BeisbiBaeTca FBD nporpamma 'SPIlimit' *)
min
min_value - max
Input_value e of—{we

max_value o—' SPlimit

Mpumep 2: BbizoB yHKUMM
(* cbyHKUMM MCMONB3YHOLWMECS B CMOXHbIX BbIpaXeHusix: min, max, right, mlen and left -
ctaHpapTHble "C" dyHKuuM *)

limited_value := min (16, max (0, input_value) );
rol_msg := right (message, mlen (message) - 1) + left (message, 1);

= Bbi3oe ¢hyHKUUOHaNbHbIX 6510K08

Nms: UMSsi dk3emMnnsipa yHKUMOHarnbHoro 6rioka

3HaueHue: BbI3blBAET (PyHKUMOHAmbHbLIA 6rnok u3 oubnuotekn ISaGRAF unu
61GnMoTEKM Nonb3oBaTENs U NepedaeT BO3BpaLlaeMble napameTpbl

CuHTakcuc: (* BbI3BaTb (PyHKUMOHaNbHbIW GNOK *)

<blockname> ( <p1>, <p2> ... );
(nonyuyuTb Bo3BpallaemMblie napameTpbl *)
<result> := <blockname>. <ret_param1>;

<result> := <blockname>. <ret_paramN>;
OnepaHAabl: MapameTpbl U BbIpaXeHWsl, KOTOpble WUMEKT TOT Xe Tum, 4To ”
napameTpbl 3TOro gyHKLMOHanLHoro 6roka

BozBpalaemoe 3HayeHue: Cm. CUMHTaKCKC NomnyveHust BO3BpaLLaeMbIX NapaMeTpoB
Cwmotpute 6ubnuoteky ISaGRAF ans Toro, 4tobbl HaWTW 3HAYEHUME M TUM KaxXOoro
napameTpa yHKUMOHAaNbHOro 6roka. Jk3emnnsap dYyHKUMOHanbHoro 6moka (MmMs konum)
OOMKHO ObITb 06BSABNEHO B CrioOBape.

Mpumep:

(*BbI30B (PYHKLUMOHaNbHOro 6roka ST nporpammoli *)

(* 06BbsIBUTL 3K3EMNNSIP PYHKLMOHaNbHOro 6roka B crioBape: *)
(* trigh1 : block R_TRIG - onpegeneHve nepegHero gpoHTa*)

(* akTMBM3auus dpyHKUMoHanbHoro 6noka us Asbika ST *)
trigb1 (b1);

(* mocTyn k BO3BpaLLaeMbIM napameTpam *)

If (trigh1.Q) Then nb_edge := nb_edge + 1; End_if;

B.7.4 Cneuudmnyeckue 6yneBckue onepaTtophbl sisbika ST

Cnepytolime norm4eckme onepaTopbl SBASTCA cneundmnyeckumm Ans ssbika ST:
- REDGE onpegeneHve Bocxoasiiero opoHTa
- FEDGE onpegeneHve nagatowero opoHTa
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MOFyT ObITb MCMOMNb30BaHbI apyrue norn4yeckue onepartopbl, Takne, Kak:

-NOT Jiorm4yeckoe oTpulaHue

- AND(&) norunyeckoe M (AND)

-OR nornyeckoe UIN (OR)

- XOR norunyeckoe ucknovarowlee UM (OR)

Mx onncaHwe MoxHO Hamtu B rnaee ‘CTaHOapTHble onepaTopbl OYHKUMOHAmNbHbIE Gnoku n
YHKLUMN'.

= “REDGE” onepamop

Ums: REDGE

3HauyeHwue: onpegensieT nepeaHuii ppoHT ByneBCKoro BblpaXeHust

CuHTakcuc: <edge> := REDGE ( <boo_expression>,<memo_variable> );

OnepaHabl: MepBbit onepaHa - niobas OyneBckasi NepeMeHHasi UMM CroxHoe
BblpaXeHWe, BTOPOA oOfepaHa - BHYTPEHHSS  NepemeHHas,

ncnosb3yruanca ana xpaHeHua nocnegHero CoOCToAHUA BblpaXeHua

BosBpawaemoe 3HavyeHne: TRUE ecnu 3HayeHue BblpaxeHuss meHseTcsas ¢ FALSE Ha
TRUE. FALSE Bo Bcex ocTanbHbIX cnyyasx.

[MepeoHun POHT He MOXeT ObiTb onpegeneH npu nomowwm onepatopa REDGE 6Gonee
O[HOr0 pasa B TEYEeHWU OOHOrO LMkna. DTOT onepaTtop MOXHO MCMOMb30BaTb AN ONUCaHus
cocTosiHMS npucoegmHeHHoro k SFC nepexopy.

Mpenynpexaexve: bByneBckas nepemMeHHass [Ans XpaHeHUs MOcregHero  COCTOSIHUS
BbIpaXXeHVs He MOXeT ObITb MCnonb3oBaHa B kayecTBe Tpurrepa Anst PPOHTOB HECKOMbKNX
BblpaXXeHWUN.

Ecnn BblpakeHvne - 310 OyneBckas nepeMeHHass C UMeHeM “XxXX’, TO HYXHO 00bABUTb
YHUKanNbHOE MMSI BHYTpeHHeN nepemeHHon “EDGE_xxX” 1 Mcnonb3oBaTb €ro B BblpaXKeHUn
REDGE pans aTori nepeMeHHoW. 3TOT MEeToA rapaHTuMpyeT, 4YTo 3Ta nepemeHHas He Oyaet
n3MeHeHa BO BpeMs Apyrux BeiumcneHnin REDGE.

Mpumep:
(*ST nporpamma, ncnone3ytoLias REDGE onepatop*)

(*OTa nporpamma cuuTaeT nepeaHve OpPOoHTLI ByneBckoro Bxoaa*)
(*Bi120 - nepemeHHas Gynesckoro Bxoaa*)
(*Edge_Bi120 - namsTb cocTosiHMe nepemeHHon Bi120%)
If REDGE (Bi120, Edge_Bi120) Then
Counter := Counter + 1;
End_if;

3ameyaHue: 1ot onepatop He u3 IEC1131-3. Bbl MoXxeTe MCnonb3oBaTh CTaHAAPTHbLINA 6ok
R_TRIG. OH coxpaHsieTcst 4N COBMECTUMOCTM.

= “FEDGE” onepamop

Uwma: FEDGE

3HayveHue: onpegensieT 3agHuni PpoHT ByNeBCKOro BbIpaXeHUs
CuHTakcuc: <edge> := FEDGE ( <boo_expression>,<memo_variable> );
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BosBpawaemoe 3HavyeHne: TRUE ecnu 3HauyeHve BblpaxeHuss meHsietcs ¢ TRUE Ha
FALSE. FALSE Bo Bcex ocTanbHbIX Criy4asx.

3agHuii OpoHT He MoxeT BbiTb onpegeneH npu nomowm onepatopa FEDGE 6onee oagHoro
pasa B TeYeHUM OOHOro UMKna. JTOT onepaTtop MOXHO WCMOMb30BaTh NS OnucaHus
cocTosHMS npucoegmHeHHoro Kk SFC nepexopy.

Mpenynpexaenve: byneBckasi nepeMeHHas Af1  XpaHEeHWUs MOCMEeOHEro  COCTOSHUS
BbIPaXXEHMS1 HE MOXET OblTb UCMONb3OBaHa B KayecTBe Tpurrepa Ansi PPOHTOB HECKOSbKUX
BbIpaXXEHWN.

Ecnn BblpaxkeHvne - 310 OyneBckasi nepeMeHHass C UMeHeM “XxXX’, TO HYXHO 00bABUTb
YHUKanNbHOE UMsi BHYTPeHHe nepemeHHon “EDGER_xxx” n ucnonb3oBaTb €ro B BblpaXKeHUn
FEDGE pgnsa aTOM nepemMeHHoW. OTOT MeTOA rapaHTUpyeT, YTO 3Ta nepemeHHas He Oyaet

n3MeHeHa BO Bpems Apyrux Beiumucnennn FEDGE.
Mpumep:
(*ST nporpamma, ncnoneaytowaa FEDGE onepatop®)

(*OTa nporpamma cuuTaeT nepegHve OPOHTLI ByneBckoro Bxoaa*)
(*Bi120 - nepemeHHas Gynesckoro Bxoaa*)
(*Edge_Bi120 - namsTe cocTosiHMe nepemeHHon Bi120%)

If FEDGE (Bi120, Edge_Bi120) Then
Counter := Counter + 1;
End_if;

3ameuaHune: IT0T onepatop He n3 IEC1131-3. Bbl MOXeTe UCNonb30oBaTb CTaHAAPTHbINA GOk
F_TRIG. OH coxpaHsieTcsi Ansi COBMECTUMOCTH.

B.7.5 OcHoBHble onepaTtopbl ST

OcHoBHble onepartopbl A3bika ST:
[Mpuceoenne

OnepaTtop RETURN

CrpykTypa IF-THEN-ELSIF-ELSE
Onepatop CASE

WTtepaumoHHbin onepatop WHILE
WTtepaumoHHbiv onepatop REPEAT
WTepaumoHHnIii onepatop FOR
OnepaTtop EXIT

= lMpuceoeHue

Name: =

3HaueHwue: NpyCBanBaeT 3Ha4YeHNEe BblpaXeHUo

CuHTaKcuc: <variable> := <any_expression>;

OnepaHAabl: rnepemMeHHasi JOmkHa ObiTb BHYTPEHHSI UMW BbIXOA, NepemMeHHas u

BblpaXeHne OO0JDKHbl UMETb OAWH U TOT Xe TUn
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BbipaxxeHne MoxeT ObiTb BbIZOBOM NOANPOrpaMMbl Unu oyHKLmMM n3 6udnuotekm ISaGRAF.
Mpumep:
(* ST nporpamma ¢ NPUCBOEHUEM *)

(* variable <<= variable *)
bo23 := bo10;

(* variable <<= expression *)
bo56 := bx34 OR alrm100 & (level >= over_value);
result := (100 * input_value) / scale;

(* NnpucBoeHne BO3BpaLLaeMoro 3Ha4eHns noanporpaMmbl *)
rc := PSelect ( );

(* NnpucBOEHME C BbI3OBOM (hYHKLUM *)
limited_value := min (16, max (0, input_value) );

= Onepamop RETURN

Ums: RETURN

3HaueHue: 3aKaH4MBaET BbIMOMHEHWE TeKyLLEN NPOorpamMmbl

CuHTaKcuc: RETURN;

OnepaHAabi: (HeT)

B 6noke SFC onepatop RETURN onpegensieT koHew, BbIMOSIHEHUST TONbKO AaHHOro 6rioka.
Mpumep:

(* FBD nporpamma: nporpaMMmpyeMmbii CHETHMK *)
CTU

RESET cv

(* ST nporpamma *)

If not (CU) then

Q := false;

CV :=0;

RETURN; (* 3akoH4uTb nporpammy™)
end_if;

if R then
CV:=0;

else
if (CV < PV) then

CV:=CV+1;

end_if;

end_if;

Q:=(CV >=PV),
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- Cmpykmypa IF-THEN-ELSIF-ELSE
Nma: IF... THEN... ELSIF... THEN... ELSE... END_IF
3HaueHue: BbINONHAET oauH unu faBa cnucka ST onepatopos, BbIGOP
OCYyLLECTBNSIETCS B COOTBETCTBUMM CO 3HavyeHnem OyneBcKoro
BbIpaXKeHus
CuHTakcuc: IF <boolean_expression> THEN
<statement> ;
<statement> ;

ELSIF <boolean_expression> THEN
<statement> ;
<statement> ;
ELSE
<statement> ;
<statement> ;

END_IF;

Onepatopbl ELSE un ELSIF - pononHutenbHble. Ecnn ELSE onyweH un ycnosue paBHO
FALSE, TO HMKaKuX MHCTPYKLMIA HE BbINOMHSETCS.

Mpumep:

(*ST nporpamma , ucrnonbaytoLasi oneparop 1F*)

IF manual AND not (alarm) THEN
level := manual_level;
bx126 := bi12 OR bi45;

ELSIF over_mode THEN
level := max_level;

ELSE
level := (Iv16 * 100) / scale;

END_IF;
(* IF cTpykTtypa 6e3 ELSE *)
If overflow THEN

alarm_level := true;
END_IF;
= Onepamop CASE
Umsa: CASE... OF... ELSE... END_CASE
3HaueHwue: BbINOMHAET OAWH WM Heckosbko cnnckoB ST onepatopos, BbIGOP

OCYLLECTBNSIETCS B COOTBETCTBUM C LIESbIM BbIpaXKEHWEM

CuHTaKcuc: CASE <integer_expression> OF

<value> : <statements> ;
<value> , <value> : <statements> ;

ELSE
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<statements> ;
END_CASE;

3HaveHnem CASE pomkHa ObiTb Lenas KOHCTaHTa. HecKkonbko 3HayYeHun pasgeneHHbIX
3ansTbiMM MOTYT yKasblBaTb HA OOMH WM TOT XXe Crnucok onepatopoB. Onepatop ELSE -
OOMNOSTHUTENbHbIN.

Mpumep:

(*ST nporpamma , ucnonbaytowasi onepatop CASE*)

CASE error_code OF

255:  err_msg := 'Division by zero';
fatal_error := TRUE;

1: err_msg := 'Overflow’;
2,3: err_msg :='Bad sign’;
ELSE
err_msg := 'Unknown error’;
END_CASE;
= UmepauyuoHHbIlU onepamop WHILE
Nms: WHILE... DO... END_WHILE
3HaueHue: uTepauMoHHasi cTpykTypa Ans rpynnel ST onepaTopoB, Yycrosue
BbIYMCMSIETCS NpeXAe BbINOMHEHUS UTepauum
CuHTaKcuc: WHILE <boolean_expression> DO
<statement> ;
<statement> ;
END_WHILE ;

Mpenynpexaeruve: Tak kak |ISaGRAF CUHXpOHHasi cuctema BXOAHblE MEePeMEHHble He
o6HoBnsATCA Bo Bpems utepaumn WHILE. N3ameHeHne CoCTOSIHMS BXOOHbBIX NEPEMEHHbIX He
MOXeET ObITb UCMOMb30BaHO Ars onucaHus ycrnosusi onepatopa WHILE.

Mpumep:

(*ST nporpamma , ucnonsaytoulasi onepatop WHILE*)
(* aTa nporpamma mcnonb3yeT "C" dyHKUUM ONs YTeHns *)
(* cumBonoB M3 NnocneaoBaTeNbHOrO nopTa *)

string :="; (* empty string *)
nbchar := 0;

WHILE ((nbchar < 16) & ComlsReady ( )) DO
string := string + ComGetChar ( );
nbchar := nbchar + 1;

END_WHILE;
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= MmepayuoHHbIl onepamop REPEAT
Ums: REPEAT... UNTIL... END_REPEAT
3HayeHue: uTepaumoHHast CTpykTypa Aanst rpynnsl ST onepaTopoB, ycroBue

BblHMNCNAETCA NOocne BbINOJIHEHNA nTepaunn

CuHTaKkcuc: REPEAT
<statement> ;
<statement> ;

U.N.TIL <boolean_condition>
END_REPEAT ;

Mpenynpexaeruve: Tak kak |ISaGRAF CUHXpOHHasi cuctema BXOAHblE MEePeEMEHHble He
o6HoBnATCA BO Bpemsi utepaumii REPEAT. MiaMeHeHne COCTOAHMA BXOOHbBIX NEPEeMEHHbIX
He MOXeT ObITb UCMOMb30BaHO Arls onucaHus ycrnosusi onepatopa REPEAT.

Mpumep:

(*ST nporpamma , ucnonbaytoLiasi onepatop REPEAT*)

(* aTa nporpamma mcnonb3yeT "C" dyHKUMM ONs YTeHns *)

(* cumBonoB M3 NnocnegoBaTeNbHOrO nopTa *)

string :="; (* empty string *)
nbchar := 0;
IF ComlIsReady ( ) THEN
REPEAT
string := string + ComGetChar ( );
nbchar := nbchar + 1;
UNTIL ( (nbchar >= 16) OR NOT (ComlsReady ()) )

END_REPEAT;
END_IF;
= Onepamop FOR
Ums: FOR... TO... BY... DO... END_FOR
3HaueHue: BbINONHAET OrpaHn4eHHoe 4ucro MTepaLWII;L ncnonb3ya uenyro

aHanoroByw MHOEKCHYK nepemMeHHyto

CuHTakcuc: FOR <index> := <mini> TO <maxi> BY <step> DO
<statement> ;
<statement> ;
END_FOR;
OnepaHabl: index: BHYTPEHHSS1 aHanorosasi nepemMeHHasi,
YBENUUYUBAIOLLASICS HA KaXOOM BUTKE
mini: HayanbHOe 3HayeHwe AOns wHpekca (neped nepsowi
ntTepaunen)
maxi: MaKCUMarbHO-A0MNyCTUMOE 3HaYeHne nHaeKca
step: npvpaLleHe NHAeKca Ha KakaoMm Liare

Onepatop [BY step] - nononHutenbHbIA. Ecnv oH He onpefeneH To npupalleHne paBHo 1.
“While” akBuBaneHT onepatopa FOR:
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index := mini;

while (index <= maxi) do
<statement> ;
<statement> ;
index := index + step;

end_while;

Mpumep:

(*ST nporpamma , ucnonbaytowasi onepatop FOR*)
(* aTa nporpaMma M3BneKaeT Lienble Yucna U3 CTpoku *)

length := mlen (message);
target :="; (* empty string *)
FOR index := 1 TO length BY 1 DO
code := ascii (message, index);
IF (code >= 48) & (code <= 57) THEN
target := target + char (code);

END_IF;
END_FOR;
= Onepamop EXIT
Uwmsa: EXIT
3HayeHue: BbIX0Z 13 uTepaumoHHbIx onepatopoB FOR, WHILE, REPEAT
CuHTaKcuc: EXIT;
OnepaHAabi: (HeT)

EXIT, obbluHO, Mcnonb3yeTcs B onepatope |IF BHyTpn 6nokos FOR, WHILE, REPEAT.
Mpumep:

(*ST nporpamma , ucnonbaytoLias onepartop EXIT*)

(* aTa nporpaMma WLLET CUMBOJT B CTPOKE *)

length := mlen (message);
found := NO;
FOR index := 1 TO length BY 1 DO
code := ascii (message, index);
IF (code = searched_char) THEN
found := YES;
EXIT;
END_IF;
END_FOR;

B.7.6 Pacwupenus ST

Cnepytolime yHKUMN SBNSIOTCA paclUMpeHnsaMu asbika ST:

TSTART-TSTOP :ynpaBneHue TaimMepom

Cnepytowme onepatopbl M YHKUMM NpefHasHayeHbl AN YNpaBfieHUs UCMOSIHEHNEM
nporpamm HacnegHukos SFC:

GSTART 3anyckaet SFC nporpammy

GKILL ybuaet SFC nporpammy
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GFREEZE 3amopaxusaeT SFC nporpammy
GRST nepesanyckaeT 3amopoxeHHyto SFC nporpammy
GSTATUS norny4aet Tekyllee coctosiHe SFC nporpammbl

MpenynpexaeHuve: aTn yHKUMM He OTHOCATCst K cTaHaapTy IEC 1131-3.
MpocTton akBmBaneHT Ansa GSTART n GKILL moxeT GbITb nomy4eH nyTeM MCMONb30BaHUS
cuHTakcmca SFC wwaros:
child_name(S); (* akBuBaneHtHo GSTART (child_name); *)
child_name(R); (* akBuBaneHTHo GKILL(child_name); *)

Cnegytolime nons MoryT GbiTb MCMOMb30BaHbl 415 4OCTyna K cocTosiHuio SFC wara:

GSnnn.x ByneBckas nepeMeHHasi, NpeAcTaBnsatoLas akTMBHOCTb Lwara

GSnnn.t BpeMsi NpollejLlee C MOMeHTa nocneaHen akTBusauumy Lwara
(“nnn” Homep SFC wara)

EcTb BO3MOXHOCTb, Takke MNPOBEPWUTb aKTMBHOCTb Liara obbsBreHHoro B apyron SFC

nporpaMme, UCnonb3ysl CeayoLniA CUHTAKCHC:

GSnnn(progname).x

[penynpexaeHve: Homep Luara Apyron NporpaMmebl, MPW UCMOMNb30BAHUM TAKOro CMHTaKcmca
He oTHocuTcs k ctaHgapTy IEC 1131-3. MpocToit cnocob caenaTb Toxe camoe, MUCMonb3ys
npasuna |IEC - 310 00bABUTL rnobanbHylo OyneBCKylo MEpeMeHHyH B CrioBape, KoTtopas
OyOeT npeacTaBnsATb aKTMBHOCTb MHTepecytolero Hac wara (Hanpumep ref_step_X). 3atem
Bbl BBOAWTE B Liar nepemeHHyto ¢ npuadHakom N (ref_step_X(N);). 3atem B nporpamme,
KOTOpas enaeT NPOBEePUTb aKTUBHOCTb 3TOrO Luara, Bbl UCNOMNb3yeTe 3Ty NepeMeHHYIo.

Mporpamma Prog Opyras nporpamma, KOTOpOM HY)XHa

‘ aKTMBHOCTb LIara nporpaMmbl Prog
{T 101
2 ref_step_X(N); %ﬁ ref_step_X; (* = GS2(prog).X *)
EASCETED o
+ e
2 :

= TSTART onepamop

N msa: TSTART

3HayeHue: 3anyckaeT nepeMeHHylo TavmMep, TawMmep He Moauduumpyetcs
komaHgoot TSTART, T. e. CYeT HayMHaeTCsi C TEKyLLEro 3HavyeHusi
Tanmepa

CuHTakcuc: TSTART (<time_variable> );

OnepaHabl: JTioGoi HeakTUBHBIN Tanmep

BosBpaljaemMoe 3Ha4yeHume: (HeT)

Mpumep:
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(*ST nporpamma , ucnonbaytowias onepatop TSTART n TSTOP*)

ol

BpemeHHasn gnarpamma ecnum bi100 Bcerga paBHo FALSE:

Taﬁmep COXpaHAEeT cBO€ 3Ha4YeHne B Te4eHnn ogHOoro Lmkna.

1

ACTION(P):
bo100 := TRUE;(*6yneBckuii BbIX.*)
tm_ctrl := t#0s;
TSTART (tm_ctrl);

END_ACTION;

[ bi100 OR (tm_ctrl > time_out);

GS10.X

GS11.X

timeout
tm ctrl

ACTION(P):
TSTOP(tm_ctrl);
alarm := not(bi100);

END_ACTION;

7 S S N S S S N

OCTaHaBMNMBaeT NepemMeHHylo TauMep, TanMep He moauduuMpyeTcs

= TSTOP onepamop
Ums: TSTOP
3HaueHue:

komaHgon TSTOP.
CuHTakcuc: TSTOP (<time_variable> );
OnepaHabl: JTto60o1 akTUBHBI Takmep
BozBpalyaemMoe 3HayeHue: (HeT)

Mpumep: cm. TSTART

= GSTART onepamop

Ums:
3HayveHue:

GSTART

3anyckaeTt nporpamMmy HacnegHuk, yCtaHaBliMBad MapKkep Ha BCe ee

HavalnbHbI€ Waru.
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CuHTakcuc: GSTART (<child_program> );
OnepaHabl: SFC nporpamma, KoTopas [OJPKHA ObiTb HacrnegHUKoOM Mo
OTHOLLEHUIO K NPOrpammMe B KOTOPOW HanmcaH onepaTtop

BosBpaljaemMoe 3Ha4yeHume: (HeT)
HacnefHvkn  nporpaMmbl-HacnegHuka He  3anyckalTcs aBTOMaTUYecKu —orepaTtopoM
GSTART.
3ameyaHue: Tak kak onepatop GSTART He oTHocuTcA k cTangapTy IEC 1131-3, ans 3anycka
nporpaMMbl-HacneaHuka nyyle ucnonb3oBaTtb NpuaHak S:

Child_name(S);

Mpumep ncnonb3zoaHme GSTART u GKILL:
(* NMocnenosatenbHocTb 'Sfather’ *) (* MocneposatensHocTb 'Schild' *)

Bo100; ‘

_1 Run_cmd; % GS1.t > t#2s;
1 1
2 |_IACTION(P): 2 [|Bo101;
[] GSTART(Schild); . ‘
END_ACTION; GS2.t > t#2s;
2
_L_ NOT (Run_cmd);
2 1
[3 |_[ACTION(P):
GKILL(Schild);
END_ACTION;
| Run_cmd;
3
1
= GKILL onepamop
Umsa: GKILL
3Ha4yeHue: ybuBaet SFC nporpammy, yHUYTOXasi Mapkep Ha BCEX ee TeKyLnx
warax.
CuHTakcuc: GKILL (<child_program> );
OnepaHabl: SFC nporpamma, koTopasi [ofbkHa ObiTb HacneaHUKoM Mo

OTHOLLEHUIO K nporpamMmme, B KOTOpOI;1 HanuncaH oneparop

BozBpalyaemMoe 3HauyeHue: (HeT)
HacnegHwukv nporpaMmmbl-HacneaHvka yovsaroTcs aBTomaTnyecky onepatopom GKILL.
3amevaHue: Tak kak onepatop GKILL He oTHocutcsa k ctaHgapty IEC 1131-3, gns Toro
4YTOObI yOUTL MpOrpaMMy-HacreHuK fyYlle ncnonb3oBaTthb NpusHak R:

Child_name(R);

Mpumep: cm. GSTART (dyHKUMSA onucaHa BbilLe)
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= GFREEZE onepamop
Ums: GFREEZE
3HaueHue: yoandeTt BCe CyllecTBylollMe Mapkepbl nporpamMmmbl-HacnegHuka v

3anoMMHaeT UX MONMOXEHWe Tak, YTO nporpaMma MOXeT O6blTb
nepesanyLieHa ¢ nomoLlsto onepatopa GRST.

CuHTakcuc: GFREEZE (<child_program> );
OnepaHabl: SFC nporpamma, KoTopasi [OJPKHA ObiTb HacrnegHUKoOM Mo
OTHOLLIEHUIO K MporpaMMe B KOTOPOW HanuncaH onepaTop
BosBpaljaemMoe 3HauyeHume: (HeT)
HacnepgHvkv nporpaMmMbl-HacneHvka 3aMopaxvBalTCs aBTOMaTUYECKN BMECTE C yKa3aHHOWM
nporpaMMon.
3ameyaHune: Onepatop GFREEZE He oTtHocuTca k ctaHpapTy IEC 1131-3.
Mpumep:
% Suspend_cmd;
1
ACTION(P):
GFREEZE(Schild);
END_ACTION;

NOT (Suspend_cmd);

]

ACTION(P):
GRST(Schild);
END_ACTION;

= GRST onepamop

Uwma: GRST

3HaueHue: nepesanyckaet nporpaMmy-HacnegHuk " 3aMOPOXEHHYIO
onepaTtopom GFREEZE, Bce mapkepbl, yHUMTOXEHHbIE ONepaTopoMm
GFREEZE BoccTaHaBnmBatoTCSl.

CuHTakcuc: GRST (<child_program> );

OnepaHabl: SFC nporpamma, KoTopas [OJPKHA ObiTb HacrnegHUKOM Mo
OTHOLLEHUIO K NPOrpamMmme B KOTOPOW HanmcaH onepaTtop

BosBpaljaemMoe 3HauyeHume: (HeT)

HacnepgHwvikn nporpamMmmbl-HacnegHnka 3anyCckalTCA aBTOMaTuU4YeckKn BMeECTEe C yKa3aHHOVI

nporpaMmMon.

3ameyaHune: Onepatop GRST He oTHocuTcs k ctanHgapty IEC 1131-3.
Mpumep: cm. GFREZE (dyHkums onucaHa BbiLLe)

= GSTATUS onepamop

Nwms: GSTATUS

3HauyeHwue: BO3BpaLlaeT Tekylee coctosiHue SFC nporpammbl.

CuHTakcuc: <ana_var> := GSTATUS (<child_program> );

OnepaHAabl: SFC nporpamma, KkoTopasi [ormkHa ObITb HacnegHWkoMm Mo

OTHOLUEHUIO K nporpaMmme B KOTOpOVI HanncaH onepartop
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BosBpau.l.aemoe 3Ha4YeHue:

0 = nporpamma HeakTvBHa (ybuTa)
1 = nporpamma akTvBHa (3anyLieHa)
2 = nporpaMma 3aMopoXeHa

3ameyaHune: Onepatop GSTATUS He oTHocuTcs k ctaHgapTy IEC 1131-3.

Mpumep:
]
—L Run_cmd;
1
[
E],ACHON(P): ACTION(N):
GSTART(Schild); if GSTATUS(Schild) = 0 then
END_ACTION; Mstat := 'Stopped';
else
Mstat := 'Running’;
—  NOT(Run_cmd); end_if;
R END_ACTION;
E],ACHON(P):
GKILL(Schild);
END_ACTION;
—— Run_cmd;
5 X
2
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B.8 A3bik uHcTpykKumum (IL)

CnnCOK MHCTPYKUMIA uin IL - 3TO SA3blK HU3KOrO YPOBHSA. WHCTpyKUMM Bcerga OTHOCATCS K
Tekywemy pesynbtaty (unu IL pernctpy). Onepatop onpepensieT orepauumio, KoTopas
OOIKHa ObITb BLIMOSIHEHA C TEKYLMM pesynbTaToM WM onepaHaoM. Pesynbtat onepauum
CHOBa 3anoMUHaETCs B TEKyLLEM pe3yrnbTaTe.

B.8.1 OcHoBHoM cuHTakcuc IL

IL nporpamma - 3TO CMUCOK MHCTPYKUMK . Kaxkgas MHCTPYKUMSA OSMKHa HAUYMHATLCA C HOBOM
CTPOKM W [OMKHa cofdepxaTb omnepaTtop, C AOMOMHWUTENbHLIM MogudukaTopamu, ecnu
HY)XXHO, AN cneunduyecknx onepaumin, OAWH WKW HECKOSIbKO OMepaHAdoB, pasferneHHbIX
3anaton (). VIHCTpyKuMM MOXET npefllecTBoBaTb MeTka ¢ ABoetouvem (). Ecnm k
WHCTPYKLUMW NPUCOEAMHEH KOMMEHTapui, TO OH [OIHKEH HaxoOWUTbCsi B KOHLE CTPOKW.
KommeHTapuii Bcerga HaumHaetcst ¢ ‘(¥ u 3akaHumBaeTcsa *)'. Mexay MHCTPYKUMSMU MOXET
6bITb BBEAEHa nycTasa cTpoka. KoMMeHTapumn MoryT BbiTb MOMELLEHbI B NyCThbie CTPOKM.

MeTtka OnepaTtop OnepaHn KommeHTapui

Start: LD X1 (* HaxxaTb KHOMKY *)
ANDN MX5 (* komaHOa paspelueHa*)
ST Qx2 (* 3anycTuTb MoTOp *)

= Memku

MHCTpyKUuM MOXeT npeplwecTtBoBaTe MeTka C pAsoeTtounem (). MeTka MoxeT ObITb
noMeLLeHa Ha NycTyto cTPoKy. MeTku UCNONb3yoTCH B KAYECTBE ONepaHaoB A1t HEKOTOPbIX
onepauymin, Takmx Kak npbbkky. iIMeHa MeTOK LOMKHbI YAOBMNETBOPSATL creyowyM npaBunam:

- UMS1 He MOXET ObITb AnnHHee 16 CUMBONOB
- NEPBbIM CUMBOIOM A0IXHa GbITh GykBa
- NocrneayoLMMI CUMBONaMU MOryT GbiTe BYKBbI, LMGPbI UM CUMBON NOAYePKUBAHMUA

B opHon nporpamMmMme O4HO U TO Xe UMA HE MOXEeT ObITb MCNOMb30BaHO AN 0603HaYeHus
6onee YeM ofiHOM MeTKM. IMsi METKM MOXET coBnaaaTth C UMEHEM nepemeHHoﬂ.

= Modugpukamopsi onepamopa

Hwke npeacTaBneHbl BO3MOXHblE MoaucukaTopbl onepatopa. CumBon MoaudukaTopa
[OMKEH 3aBepLuaTh MMs onepatopa, 6e3 NpoGerioB Mexay HUMK.

N GyneBcKoe oTpuLaHue onepaHaa
( 3afepxaHHas onepauus
(o3 YCIOBHas onepauus

MoandwmkaTtop ‘N’ onpegenser ©yneBckoe oTpuuaHue onepaHga Hanpumep, vHCTpyKUums
ORN IX12 uHTepnpeTtupyetcs kak: result := result OR NOT (1X12).

MogaudmkaTtop ckobka ‘(* ykasbiBaeT Ha TO, YTO BbINOSIHEHWE WHCTPYKUMM OOIMKHO ObITb
3aJlepxaHo [0 Tex Nop noka He BCTPETUTCH 3akpbiTasd ckobka ).

MoawndmkaTtop “C” ykasbiBaeT Ha TO, YTO COOTBETCTBYHOLLAS WHCTPYKUMSI OOMKHa ObiTb
BbIMOJSIHEHA TOMbKO ECMU TEKYLLMIA pe3ynbTaT nMeeT 3HadveHne TRUE (oTnvuHoe oT Hynst).
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MogaundmkaTop ‘C’, MoxkeT koMBuHUpoBaTbcsi ¢ Moaudukatopom ‘N’, KOTOPLIN yka3biBaeT Ha
TO, YTO MWHCTPYKUMSA [OMmkHa ObiTb BbINOMHEHA TOMbKO €cnv TeKywui pesynbTaT umeeT
3HaveHve FALSE (0).

= 3adepxaHHble onepayuu

M3-3a Toro, yto cyulecTByeT TOJNIbKO O4uH IL perncTp, HekoTopblie onepauun MoryTt ObITb
3ajepxaHbl , TaK 4YTO NOPAAOK WUCNOSTHEHUA MHCprKLlMVI MOXeT ObITb M3MeHeH. Ckobku
Ncnonb3yrTCAa And Toro, 4yTOObI BEIAENUTD 3ajep>xaHHble onepauun:

(" mogudukaTop yKasbiBaeT onepauuio, KoTopas [OoSbkHa
GbITb 3aaepkaHa
D) onepartop BbIMOSHAET 3aJepKaHHyto ornepaumio

OTkpbiBatoLasics ckobka ‘(‘ ykasbiBaeT Ha TO, YTO BbIMOSIHEHUE WHCTPYKUMWU OOMMKHO ObITb
3afepXkaHo [0 Tex Mop roka He BCTPETUTCH 3akpbiTas ckobka ‘). Hanpumep, cnegymowas
nocrenoBaTenibHOCTb:!

AND( 1X12
OR IX35

)

NHTEPNPEeTUpPyeTCa Kak:

result := result AND ( I1X12 OR IX35)
B.8.2 Onepatopsli IL

Cnepytolasn Tabnuua npeacTaenseT CTaHaapTHbIE onepaTopbl A3bika IL:

OnepaTto | Moagundwuk OnepaHg OnucaHve
p aTop
LD N nepemMeHHasi, KOHCTaHTa 3arpyxaet onepaHg
ST N nepemeHHas 3anomvHaeT TekyLLnii pesynbTaT
S BOO nepemeHHas YcraHaBnueaeT Ha TRUE
R CbpacbiBaeT Ha FALSE
BOO nepemeHHas

AND N ( BOO norunyeckoe U
& N ( BOO nornyeckoe U

OR N ( BOO noruyeckoe U

XOR N ( BOO ucknioyatowee VN

ADD ( nepemeHHasi, KOHCTaHTa CnoxeHne

SuUB ( nepemMeHHas, KOHCTaHTa Bbrautanve

MUL ( nepemeHHasi, KOHCTaHTa YMHOXeHue

DIV ( nepemMeHHasi, KOHCTaHTa [eneHve

GT ( nepeMeHHas, KOHCTaHTa MpoBeputsb: >

GE ( nepemeHHasi, KOHCTaHTa MpoBepuTb: >=

EQ ( nepeMeHHasi, KOHCTaHTa MpoBeputsb: =

LE ( nepemeHHasi, KOHCTaHTa MpoBepuTb: <=

LT ( nepemeHHasi, KOHCTaHTa MpoBepuThb: <

NE ( nepemMeHHasi, KOHCTaHTa [MpoBepuTb: <>
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CAL C N Ok3emnnap  yHKUMOHaneHoro | BeizoB dyHKLMOHanbHOro 6rioka
JMP C N 6roka MpbpKOK HAa METKy
RET C N nms Bosepat 13 nognporpammei
MeTka
) BbinonHutb 3afepaHHyto
onepauuio

B cnepytollen rmaBe onvcaHbl onepaTopbl, KOTOpPbIE SIBMSIOTCSA cneumMduieckumm ans ssbika
IL, gpyrve craHgapTHble onepaTopbl MOXHO HanWTu B rnaBe “CTaHgapTHble onepaTtopsl,
PyHKLIMOHanNbHbIe B6Mokn 1 pyHKUMK”.

= Onepamop LD

Onepaums: 3arpy>xaeT 3Ha4yeHue B TeKyLLMin pesynbTart
Oonyctumble moaudukaTopbl: N
OnepaHa;: KOHCTaHTa, BHYTPEHHSISA, BXOAHAS UMW BbIXOAHAs NepemMeHHast

Mpumep:

(* MPUMEP LD OMEPALIAV *)
LD

LDex: false (* pesynbTat := FALSE boolean constant *)

LD true (*pesynbTat := TRUE boolean constant *)

LD 123 (*pesynbTar := integer constant *)

LD 123.1 (*pesynbTar := real constant *)

LD t#3ms (*pesynbTar := time constant *)

LD boo_var1 (*pesynbTart := boolean variable *)

LD ana_var1 (*pesynbTart := analog variable *)

LD tmr_var1 (*pesynbtart := timer variable *)

LDN boo_var2 (*pesynbtar := NOT ( boolean variable ) *)
= Onepamop ST

Onepauvm: 3anomMnHaeT TeKyLIJ,VIl7I pesynbTaTt B nepemeHHoﬁ
TeKyu.wu7| pesynbTaTt 3TMM onepaTopoM He U3MEHAETCA

Oonyctumble moaudukaTopbl: N

OnepaHa;: BHYTPEHHSIA UMK BbIXOAHas nepemeHHas
Mpumep:
(* MPUMEP ST OMEPALINIA *)

STboo: LD false

ST boo_var1 (* boo_var1 := FALSE *)

STN boo_var2 (* boo_var2 := TRUE *)
STana: LD 123

ST ana_varl (*ana_var1:=123%)
STtmr: LD t#12s

ST tmr_vart  (*tmr_var1 := t#12s *)
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= Onepamop S

Onepaums: 3anomnHaet TRUE B OyneBckoi NEpPeMEHHOW, €Cnu TeKyLUuWi
pesynbtaT wumeeT 3HadeHune TRUE. Hukakux onepaumn He
BbIMONHAETCH, ecnn TeKylumin pesynbtaTt paBeH FALSE. Tekywwmii
pe3ynbTaT He MoanduLMpyeTcs.

[Donyctumble moaudmkaTopbl: (HeT)
OnepaHa;: BHYTPEHHSS UMK BbIxoAHasa Bynesckas nepemeHHas
Mpumep: .
(* NPUMEP S OMEPALINN *)

SETex: LD true (*rekywmii pesynbtaT := TRUE *)

S boo_var1 (* boo_var1 := TRUE *)

(*TekyLLmnii pesynbTaT He U3MeHsIeTCs *)

LD false (*Tekywmi pesynbtat := FALSE *)

S boo_var1 (* Hu4ero He genaTb - boo_var1 He u3meHsieTcs *)
= Onepamop R
Onepaums: 3anomuHaetr FALSE B OyneBckol NEepeMEHHON €ecnu TeKyLuumi

pesynbtat umeeT 3HadeHne TRUE. Hwukakmx onepaumn He
BbIMOSIHAETCA €Ccnu TeKylwmn pesynbtat paBeH FALSE. Tekywwuii
pe3ynbTaT He MoandULMpyeTCS.

[Donyctumble moaudmkaTopbl: (HeT)
OnepaHa: BHYTPEHHSISI N BbIxoAHas GyneBckasi nepemMeHHas
Mpumep:
(* MPUMEP R OMEPALINW *)
RESETex: LD true (*rekywmii pesynbtaT:= TRUE *)
R boo_var1 (* boo_var1 := FALSE *)
(*TekyLLmnii pe3ynbTaT He U3MeHseTcst *)
ST boo_var2 (* boo_var2 := TRUE *)
LD false (*Tekywimin pesynbtat:= FALSE *)
R boo_var1 (*Huuero He genatb - boo_var1 He n3meHseTcs *)
= Onepamop JMP
Onepauus: npbiraeT Ha yka3aHHyl0 METKy
[Donyctumble moaudmkaTopbl: CN
OnepaHAa: MeTKa onpeaerneHHas B Tou xe |IL nporpamme
Mpumep:

(* cnepytowwmin npuMep NpoBepsieT 3HadeHne aHanoroeoro cenekropa (0 unm 1 unu 2)
(* 4TOOBI ycTaHOBUTL OAMH 13 3 ByneBckux BbixofoB. [NpoBepka "pasBHo 0" fenaeTcs

(* onepatopom JMPC )
JMPex: LD selector  (* selectoris 0 or 1 or2*)
BOO (* npeBpalueHve B boolean *)
JMPC test1 (* if selector = 0 then *)
LD true
ST bo0 (* bo0 := true *)
JMP JMPend  (* koHew nporpaMmmbi®)
test1: LD selector
SuB 1 (* ymeHbLNTB selector: Tenepb 0 unm 1 *)
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BOO (* npeBpalueHve B boolean *)
JMPC test2 (* if selector = 0 then *)
LD true
ST bo1 (* bo1 := true *)
JMP JMPend  (* koHew nporpaMmmbl®)
test2: LD true (* nocnegHsIs BO3MOXHOCTb *)
ST bo2 (* bo2 := true *)
JMP end: (* koHeL, IL nporpammbl*)
= Onepamop RET
Onepaums: 3aKkaH4mMBaeT TeKyLunin CMMCoK MHCTPYKUUNA. Ecnun IL

nocneaoBaTtesnibHOCTL - noganporpaMmma, TO TeKyLLlMVI pesynbTart
BO3BpaLlaeTCA B Bbl3bIBAKOLLYHO NognporpamMmmy.

Oonyctumble moaudukaTopbl: CN
OnepaHa;: (HeT)
Mpumep:

(* cnepyowmMii NnpuMep NpoBepsieT 3HaveHne aHanorosoro cenekrtopa (0 unn 1 vnn 2)
(* 4TOBbI YycTAHOBUTL OAMH 13 3 GyneBckux BbixofoB. MNpoBepka "pasHo 0" genaeTcs
(* the JMPC operator

JMPex: LD selector  (* selector paBeH 0 nrm 1 unm 2 *)
BOO (* npeBpalLeHve B boolean *)
JMPC test1 (* if selector = 0 then *)
LD true
ST bo0 (* bo0 := true *)
RET (*end - return 0 *)
(* ymeHbLNTB selector *)
test1: LD selector
SuUB 1 (* selector Tenepb 0 vnn 1 *)
BOO (* npeBpalLeHve B boolean *)
JMPC test2 (* if selector = 0 then *)
LD true
ST bo1 (* bo1 :=true *)
LD 1 (* 3arpy3uTb AencTBUTENBHOE 3HaYeHUe selector *)
RET (*end -return 1)
(* nocnegHsIs BO3MOXHOCTb *)
test2: RETNC (* Bo3BpaLaeT ecnu selector cogepxuT *)
(* HenpaBUNbHOE 3Ha4eHue *)
LD true
ST bo2 (* bo2 := true *)
LD 2 (* 3arpy3uTb gencTeuTeNbHOE 3HaveHue selector *)
(* KoHeL, - BO3BpaT 2 *)
= Onepamop “)”
Onepaums: BbINOMNHAET 3afepXxaHHylo onepaumio. 3agepxaHHasi onepauus
o6o3HavaeTcs “(*
[Donyctumble moaudmkaTopbl: (HeT)
OnepaHA;: (HeT)

ICS Triplex ISaGRAF Inc. B-257



OnucaHume sa3blka

Mpumep:
(* Cnepytowas nporpaMmMa MCronb3yeT 3aAepXKaHHble onepauum: *)
(*res:=al+(a2* (a3 -a4)*ab) +ab6; *)

Delayed: LD al (* result :=af; *)
ADD( a2 (* 3apepxaHHbin ADD - result := a2; *)
MUL( a3 (* 3apepxaHHbIn MUL - result := a3; *)
SuUB a4 (* result := a3 - a4; *)
(*BoINONHUTL 3agepxkaH. MUL-result:=a2*(a3-a4); *)
MUL ab (* result := a2 * (a3 - a4) * a5; *)
) (* BBINONHUTBL 3agepkaHHbIn ADD *)
(*result:=a1 + (a2 * (a3 - a4) * ab); *)
ADD ab (*result:=a1+ (a2 * (a3 - a4) * ab) + a6; *)
ST res (*3anOMHUTL TeKyLL. pe3yrnbTaT B NEPEMEHHOW res *)
= Bbi3oe nodnpozpamm unu hyHKuul

Moanporpamma unu cyHKUUst (HanncaHHast Ha nmbom 3 asbikos IL, ST, LD, FBD unu “C”)

BbI3bIBAETCS U3 si3blka IL, cnonb3ys 1Ms B kKayecTBe onepaTopa.

Onepauus: BbINOMHSAET NoAMporpaMmy Unu yHKLMIO - 3Ha4YeHWe BO3BpaLLEHHOE
MOAMNPOrpamMMoOn  UnU  PYHKUME  3anoMUHAeTcst B TeKyLueMm
pesynbTaTte IL

LOonyctumMble moaudurKaTopbl: (HeT)

OnepaHa: MepBbIii NapaMeTp JOMMKEeH ObITb 3aNMOMHEH B TEKyLLEM pe3ynbTaTte
nepen Bbi3oB. OcTanbHble napameTpbl 3anucbiBalTCs B Mone
onepaHAa Yepes 3ansTyto

Mpumep:
(* Bei3biBatoLasa nporpamMmMa: npeBpallaeT aHarnoroBoe 3HayeHue B BpeMeHHoe *)
Main: LD bi0
SUBPRO bi1,bi2 (*BbI3BaTL NOANPOrpamMmy 4TObObI MOMYYUTH
aHaroroBoe 3HayeHue *)
ST result (* result := 3HayeHne Bo3BpaLLeHHOE NOANPOrpaMMon
")
GT vmax (*npoBepka nepenonHeHus *)
RETC (*BO3BpaT MO NEpPEnorHEHUIO *)
LD result
MUL 1000 (*npeBpaTUTb CeKyHAbl B MUMIUCEKYHABI *)
TMR (* npeBpaTUTL B Taimep *)
ST tmval  (* 3anomuHaeT npeBpaLleHHOoe 3HayYeHve B
Tanvepe*)

(* BeiasaHHas nognporpamma 'SUBPRO' : BblUMCnIAET aHanoroBoe 3HaveHue *)
(* 3agaHHOe Kak OBOMYHOE 4YMcro Tpex bynesckux BxogoB: in0, in1, in2 - Tpyu napametpa
noanporpamMmmel®)

in2
ANA (* result = ana (in2); *)
MUL 2 (* result := 2*ana (in2); *)
ST temporary (* temporary := result *)
LD in1

ANA

B-258 ICS Triplex ISaGRAF Inc.



OnucaHume sa3blka

ADD temporary (* result := 2*ana (in2) + ana (in1); *)

MUL 2 (* result := 4*ana (in2) + 2*ana (in1); *)

ST temporary (* temporary := result *)

LD in0

ANA

ADD temporary (* result := 4*ana (in2) + 2*ana (in1)+ana (in0); *)

ST SUBPRO (* BO3BpaTuTb TeKyLLMIA pe3ynbTaT B Bbi3biBaOLLYO NporpaMmy™)

= Bbi3oe ¢pyHKUuOHanbHbIx 6510k08: onepamop CAL

Onepauums: BbI3blBaeT PYHKLUMOHAmbHbIA 6ok

[Donyctumble moaudmkaTopbl: CN

OnepaHAa: Nms dyHKUMoHanbHoro 6rioka. BxopHble napameTpbl 6roka AOMKHbI
ObITb MPUCBOEHLI C noMollbio onepatopoB LD/ST po Bbi3oBa.
BbixoAHble NapameTpbl MOryT GbiTb MCMONb30BaHbI.

Mpumep 1:

(* Bbi3oB doyHKUMOHanbHoro 6rnoka SR : SR1 - ak3emnnsap SR *)
LD auto_mode

AND start_cmd

ST SR1.set1

LD stop_cmd

ST SR1.reset

CAL SR1

LD SR1.Q1

ST command

(* FBD akBuBaneHT : *)

&
auto_mode i SR
start_ cmd 1 —fsemt
stop_cmd ReseT at—] command |

Mpumep 2
(*Mbl npepgnonaraem, yto R_TRIG1 - a0 ak3emnnsap 6noka R_TRIG n CTU1 - aTo ak3emnnsap
6noka CTU*)

LD command
ST R_TRIG1.clk
CAL R_TRIG1
LD R_TRIG1.Q
ST CTU1.cu
LDN auto_mode
ST CTU1.reset
LD 100

ST CTU1.pv
CAL CTU1

LD CTu1.Q

ST overflow

LD CTU1.cv
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ST

result
(* FBD akBuBaneHT : *)
r_trig
command CLK
auto mode | —(
100

[el¥)

CTU

RESET Qj

PV

V|

overflow

result
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B.9 CraHpapTHble onepatopbl, (PYHKUMOHaNbHble ONOKM U
thyHKUMMN

B.9.1 CraHpapTHble onepaTopbl

CyLUecTBYIOT crnieaytoLine cTaHaapTHble onepatopbl IEC A3bIKOB:

PaboTa ¢ AaHHBIMM .................. MpuceoeHne, AHanoroeoe oTpuLaHue
Bynesckue onepauuu ............... Jlornyeckoe U (AND)
Jlornyeckoe TN (OR)
Jlornyeckoe nckntovarouiee U (OR)
ApudmeTndeckne onepauum .... CnoxeHue
BblunTtanve
YMHOXeHne
Oenexne
Jlornyeckue onepaumu.............. AHanorosoe nobutosoe M (AND)
Ananorosoe nobutosoe UM (OR)
AHanoroeoe nobutosoe ucknovarllee U (OR)
AHanorosoe nobutosoe oTpulaHne
CPaABHEHVIA ....c..veeeeeeieeniieeieene MeHblLue Yem
MeHblue unm paesHo
Bonblue yem
Bonblue nnu pasHo
PaBsHoO
HepasHo
[MpeBpalleHne AaHHbIX............. MpeBpatuTb B Boolean
MpeBpatuthb B Integer Analog
MpeBpatuTb B Real Analog
MpeBpatuTb B Timer
MpeBpatuTb B Message
OPYrve. ...oooeiiiiiiiec e CoepguHeHne cTpok
Hoctyn k cucteme
Pabota ¢ kaHanamu B/B

1 gain
1
IN Qf
AprymeHThbI:
IN no6on Tmn
Q no6on Tmn
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OnucaHue:

[MpunucebiBaeT 3HaYeHne O4HOW NepemMeHHOW ApYrov nepemMeHHOMN.

70T 610K 0YeHb yaobeH Ana NPSMOI CBA3KM AvMarpaMmMbl BXOAA C AvarpaMmoii Bbixoga. OH
MOXeT GbITb Takke UCNONb30BaH (C NHWER GyneBcKoro oTpulaHus) Ans MHBEPTUPOBAHWS

COCTOSIHUS! MIMHUM COEANHEHHOW C ,D,MarpaMMOVI BbIXo4a.

(*FBD npumep 6r1okoB NpncBoeHns™)
1

ai10 u 9 [ a023 ]
2
[ b1 ] 1
bi2 8 q bo100

(* ST akBMBaneHT: *)
ao23 := ai10;
bo100 := NOT (bi1 AND bi2);

(* IL akBMBaneHT: *)

LD ai10
ST ao23
LD bi1
AND bi2
STN bo100
NEG
Neg
HIN

AprymMeHTb!:

IN INT-REAL Bx0A ¥ BbIX0A AOMKHbI UMETb OOUH U TOT e

cdopmat

Q INT-REAL

OnucaHue:

Mpun1ceiBaeT oTpuLaHWE NepeMeHHON.

(*FBD npumep 6rokoB oTpuLaHUs®)

Neg
aif0 M d [ @023 ]
s
[ vt ] Neg
ri2 o q ro100

(* ST akBMBaneHT: *)
a023 := - (ai10);
ro100 := - (ri1 + ri2);
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(* IL akBMBaneHT: *)

LD ai10
MUL -1

ST ao23
LD ri1
ADD ri2
MUL -1.0
ST ro100
& AND

3ameuaHve: [Ins 3Toro onepatopa KONMYECTBO BXOLOB MOXET ObITh Bonblie Yem ABa.
AprymeHTbI:

(inputs) BOOLEAN
output BOOLEAN  noruyeckoe U oByx nnu 6onee Bxoaos
OnucaHue:

Jlornyeckoe U aByx unu 6ornblue 3Ha4YeHn.

(*FBD npumep 6rokos “AND™)

2
[ bi101 —
[ bi102 | - bo10 I
&
bi51 —
bi52 —
bi53 — —] bo5 ]

(* ST akBuBaneHT: *)
bo10 := bi101 AND NOT (bi102);
bo5 := (bi51 AND bi52) AND bi53;

(* IL akBMBaneHT *)

ST bo5

LD bi101 (* Tekywmii pedynbrart := bi101 *)

ANDN bi102 (*Tekywuii pesynbtaTt:= bi101 AND not(bi102) *)

ST bo10 (* bo10 := TeKyLumn pesynbTart *)

LD bi51 (*Tekywwmii pesynbTaT:= bi51;

& bi52 (*rexywmii pesynbtat:= bi51 AND bi52 *)

& bi53 (* Tek. pesynbTart := (bi51 AND bi52) AND bi53 *)
(*

bo5 := Tekywuii pesynbTat *)
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>=1 OR

>=1

B3ameyaHue: [insa atoro onepartopa Kofim4eCcTBo BXOO0B MOXET ObITb GonbLUe Yem aBa.

AprymeHTh|

(inputs)

output

OnucaHue:

BOOLEAN
BOOLEAN  noruyeckoe U aByx nnun 6onee Bxonos

Jlornyeckoe UNW gByx nnu 6onblue 3Ha4YeHWN.

(*FBD npumep 6rokos “OR™)

>=1
[ bi101 T
I bi102 e — bo10 |
>=1
bi51 |
bi52 |
bi53 - — bo5 ]
(* ST akBuBaneHT: *)
bo10 := bi101 OR NOT (bi102);
bo5 := (bi51 OR bi52) OR bi53;
(* IL akBMBaneHT: *)
LD bi101
ORN bi102
ST bo10
LD bi51
OR bi52
OR bi53
ST bo5
=1 XOR
=1
IN1
1IN2 Qf
AprymMeHTb!:
IN1 BOOLEAN
IN2 BOOLEAN
Q BOOLEAN  noruyeckoe U aByx nnn 6onee Bxonos
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OnucaHue:
Jlornueckoe UNW aByx nnu 6onblue 3Ha4YeHWN.

(*FBD npumep 6nokoB “XOR™)

=1
[ bi101 e
| bi102 e a bo10 |
=1
bi51 N =1
bi52 N2 Q (v
bi53 in2 a

bo5

(* ST akBuBaneHT: *)
bo10 := bi101 XOR NOT (bi102);
bo5 := (bi51 XOR bi52) XOR bi53;

(* IL akBMBaneHT: *)

LD bi101
XORN bi102
ST bo10
LD bi51
XOR bi52
XOR bi53
ST bo5
+

3ameyaHue: [insa aTtoro onepartopa Kofim4eCcTBo BXOO0B MOXET ObITb GonbLUe Yem aBa.

AprymMeHTb!:
(inputs) INT-REAL  moryT ObITb uenbiMu nnm
OeiCTBUTENbHBIMM
(Bce  BxoAbl  AOMKHbI  OblTb  OAHOrO
dopmara)
output INT-REAL  3HakoBOe CrNoXeHune BXoaoB
OnucaHue:

CknagblBaeT [iBE UMM HECKONBbKO nepemMeHHbIX.
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(*FBD npumep 6nokoB CrioxeHus™)
+

[ ai101 e
I ai102 I — 2010 |
+
ai51 —
ai52 —
ai53 — 1 ao5 |

(* STakBuBaneHT: *)
ao10 := ai101 + ai102;
ao5 := (ai51 + ai52) + ai53;

(* IL akBMBaneHT: *)

LD ai101
ADD ai102
ST ao10
LD ai51
ADD ai52
ADD ai53
ST ao5
1IN1
1IN2 Qf
AprymMeHTb!:
IN1 INT-REAL  moryT 6bITb uenbimm unm
AeiCTBUTENbHLIMM
IN2 INT-REAL  (IV1 u IN2 gomxHbl 6bITb 0gHOro cdhopmara)
Q INT-REAL  BblMMTaHUWE (NepBbIli - BTOPOA)
OnucaHue:

BblunTaeT aBe nepemeHHble (NepBbli - BTOPOW).
(*FBD npumep 6rokoB Beuutanve*)

[ ai101 [
[ ai102 e o — ao10 |

ais1 —{int -

1 N2 aof—{m1

ai53 o] 205 \|

(* ST akBuBaneHT: *)
ao10 := ai101 - ai102;
ao5 := (ai51- 1) - ai53;
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(* IL akBMBaneHT: *)

LD ai101
SuUB ai102
ST ao10
LD ai51
SuB 1
SuUB ai53
ST ao5

3amevaHue: [ns atoro onepartopa KonnM4ecTBo BXOO0B MOXET ObITb GonbLUe Yem ABa.

AprymeHThbI:
(inputs) INT-REAL  moryT ObITb uenbiMu unu
OEeNCTBUTENBHBIMM
(Bce BxoObl  OOMKHbl  ObITb  OAHOrO
dopmara)
output INT-REAL  3HakoBOe CroXeHue BXoaoB
OnucaHue:

YMHOXaeT ABe UMM HECKOMNBKO NepeMeHHbIX.
(*FBD npumep 6riokoB YMHOXEHUE®)

[ 2101 -
I ai102 [ I 2010 i
ai51 —
ai52 —
ai53 = — ao5 |

(* ST akBMBaneHT *)
ao10 := ai101 * ai102;
ao5 := (ai51 * ai52) * ai53;

(* IL akBMBaneHT: *)

LD ai101
MUL ai102
ST ao10
LD ai51
MUL ai52
MUL ai53
ST ao5
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/
/
IN1
IN2 Q
AprymeHTbI:
IN1 INT-REAL  moryT GbITb LienbIMU UNN AEACTBUTENBHBIMU
IN2 INT-REAL  HeHyneBoOe aHaroroBoe 3HayeHue
(IV1 1 IN2 gormxHbl 6bITb 0gHOrO chopmMaTa)
Q INT-REAL  3HakoBoe uenoe wnu gencreutenbHoe aeneHune IN1 Ha
IN2
OnucaHue:

Oenut aBe nepemMeHHble (NepBbIli / BTOPOM).
(*FBD npumep 6rokos [leneHune*)

[ ai101 [
[ ai102 e o — ao010 |

ai51 ™ /
2 N2 aof—{m1
ai53 o] 205 \|

(* ST skBuBaneHT: *)
ao10 := ai101/ ai102;
ao5 = (ai5 / 2) / ai53;

(* IL akBMBaneHT: *)

LD ai101
DIV ai102
ST ao10
LD aib1
DIV 2
DIV ai53
ST ao5
AND_MASK
and_mask
N
IMSK Qr
ApPrymeHThI:
IN INT uensin popmat
MSK INT uensin popmat
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Q INT no6utosbIn norndeckun AND mexay IN u MSK

OnucaHue:
Llenkin aHanoroBbIi NoouTOBLIN U.

(*FBD npumep 6rnokos AND_MASK*)

and_mask

[ xvalue 1w

| 1 L of—| parity |
and_mask

[ 16#abc —w~

| 16#f0f s« af—] result |

(* ST akBuBaneHT: *)
parity := AND_MASK (xvalue, 1); (* 1 if xvalue is odd *)
result := AND_MASK (16#abc, 16#f0f); (* equals 16#a0c *)

(* IL akBMBaneHT: *)

LD xvalue
AND_MASK 1
ST parity
LD 16#abc
AND_MASK  16#f0f
ST result
OR_MASK
or_mask
1IN
AMSK Qf
AprymMeHTbI:
IN INT uenbin oopmar
MSK INT uenbin oopmar
Q INT nobutosbIn norndeckun OR mexay IN n MSK
OnucaHue:

Llenbin aHanorosbI nobuToBkI UINNA.

(*FBD npumep 6nokoB OR_MASK*
or_mask
[ xvalue i~
[ 1 [ o paity ]
or_mask
[ 16#abc —w
[ 16#f0f i o—] result I

(* ST akBuBaneHT: *)
is_odd := OR_MASK (xvalue, 1); (* aenaet 3Ha4yeHue Bceraa He4YeTHbIM *)
result := OR_MASK (16#abc, 16#f0f); (* paBHO 16#fbf *)
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(* IL akBMBaneHT: *)

LD xvalue
OR_MASK 1
ST is_odd
LD 16#abc
OR_MASK 16#f0f
ST result
XOR_MASK
xor_mask
IN
MSK Q
AprymeHTbI:
IN INT uensin popmat
MSK INT uensin popmat
Q INT nobuToBbIN norndeckuin ncknovarowmn OR mexay IN 1
MSK
OnucaHue:

Llenbin aHanorosbI NobMTOBLI Uckntoyatowmin UM,
(*FBD npumep 6rokoB XOR_MASK*)

xor_mask

[ prevcrc —w

| nextc s« o—] crc32 |
xor_mask

[ 16#012 —w

[ 16#011 i o—] result 1

(* ST akBMBaneHT: *)
crc32 := XOR_MASK (prevcrc, nextc);
result := XOR_MASK (16#012, 16#011); (* equals 16#003 *)

(* IL akBMBaneHT: *)

LD prevcrc
XOR_MASK nextc
ST crc32
LD 16#012
XOR_MASK  16#011
ST result
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NOT_MASK
not_mask
IN Qf
AprymeHTbI:
IN INT uensin popmat
Q INT nobutosoe noruyeckoe otpuuaHue 32 paspsgHoro IN
OnucaHue:

Ll,enoe aHaroroBoe NobyuToBoe nornyeckoe oTpuulaHue.

(*FBD npumep 6nokos NOT_MASK*
not_mask
[ 16#1234 T~ o—] result |

(*ST akBMBanNeHT: *)
result := NOT_MASK (16#1234);
(* result is 16#FFFF_EDCB *)

(* IL akBMBaneHT: *)

LD 16#1234
NOT_MASK
ST result
<
<
IN1
IN2 Q
AprymeHThbI:
IN1 INT-REAL-TMR-MSG
IN2 INT-REAL-TMR-MSG Bx0A ¥ BbIXOA AOMMKHbI UMETb OAVH U TOT Xe
™n
Q BOOLEAN TRUE if IN1 < IN2
OnucaHue:

MpoBepuThb, YTO OAHA BENUYMHA MEHbLLE APYrOi.
(*FBD npumep 6rokoB “MeHbLUe 4em”™ )
<

[ 10 e

[ 25 e o—] aresult |
<

H 2 u— N1

H B e o] mresult ]

(* STOkBMBaANEHT: *)
aresult := (10 < 25); (* aresult is TRUE *)
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mresult := ('z' <'B'); (* mresult is FALSE *)

(* IL akBMBaneHT: *)

LD 10
LT 25
ST aresult
LD 'z
LT 'B'
ST mresult
<=
<=
al

AprymMeHTb!:

IN1 INT-REAL-MSG

IN2 INT-REAL-MSG Bx0f 1 BbIXOA AOMMKHbI UMETb OAMH U TOT Xe Tun

Q BOOLEAN TRUE if IN1 <= IN2
OnucaHue:

MpoBepuTb, YTO oAHA BenMyMHa MEHbLUE UMW paBHa apYro.
(*FBD npumep 6rokoB “MeHbLUe unv paBHoO™)

<=

[ 10 [

I 25 e o—] aresult |
<=

[ ‘ab’ [

I ‘ab’ e o—] mresult |

(* ST akBuBaneHT: *)
aresult := (10 <= 25); (* aresult is TRUE *)
mresult := (‘ab' <="ab'); (* mresult is TRUE *)

(* IL akBMBaneHT: *)

LD 10

LE 25

ST aresult
LD 'ab'

LE 'ab'

ST mresult
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>
>
IN1
IN2 Q
AprymeHTbI:
IN1 INT-REAL-TMR-MSG
IN2 INT-REAL-TMR-MSG  BxoA v BbIX0o4 AO/MKHbI UMETb OOUH U TOT Xe
™n
Q BOOLEAN TRUE if IN1 > IN2
OnucaHue:

MpoBepuTb, 4TO OAHA BENM4YMHa Gornblue Apyron.

(*FBD npumep 6rokoB “bornbLue”™)

>
[ 10 e
| 25 —re o— aresult |
>
[ "ab’ e
| @’ 2 o mresult |

(* ST akBuBaneHT: *)
aresult := (10 > 25); (* aresult is FALSE *)
mresult := (‘ab' > 'a"); (* mresult is TRUE *)

(* IL akBMBaneHT: *)

LD 10
GT 25
ST aresult
LD ‘ab’
GT ‘a’
ST mresult
>=
>=
IN1
1IN2 Qf
AprymMeHTb!:
IN1 INT-REAL-MSG
IN2 INT-REAL-MSG Bx0f 1 BbIXOA AOMMKHbI UMETb OAMH U TOT Xe Tun
Q BOOLEAN TRUE if IN1 >= IN2
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OnucaHue:
MpoBepuTb, YTO oAHa BenuunHa Gornblue Uu paBHa apyro.
(*FBD npumep 6riokoB “bornbLue nnm paBHo™™)

>=

[ 10 e

| 25 e o—] aresult |
5=

n b b

| 'ab’ [—ne o—] mresult ]

(* ST akBuBaneHT: *)
aresult := (10 >= 25); (* aresult is FALSE *)
mresult := (‘ab' >="ab'); (* mresult is TRUE *)

(* IL akBMBaneHT: *)

LD 10
GE 25
ST aresult
LD ‘ab’
GE ‘ab’
ST mresult
IN1
1IN2 Qf
AprymMeHTb!:
IN1 INT-REAL-MSG
IN2 INT-REAL-MSG Bx0f 1 BbIXOA AOMKHbI UMETb OAMH U TOT Xe Tun
Q BOOLEAN TRUE if IN1 = IN2
OnucaHue:

MpoBepuTb, YTO OAHA BennuMHa pasHa apYyroii.
(*FBD npumep 6nokoB “PaBHO™)

[ 0 o
| 25 {2 o— aresult ]
| ‘ab’ [~
| ‘ab' [ o mresult |

(* ST akBuBaneHT: *)
aresult := (10 = 25); (* aresult is FALSE *)
mresult := (‘ab' = 'ab'); (* mresult is TRUE *)
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(* IL akBMBaneHT: *)

<>

AprymeHTbI:

IN1
IN2
Q

OnucaHue:
MpoBepuTb, YTO OAHA BENMYMHA He paBHa APYron.

(*FBD npumep 6rokos “He paBHO™)
<>

10

25
aresult
"ab'

"ab'
mresult

<>

INT-REAL-MSG
INT-REAL-MSG Bxopf 1 BbIXOA AOMKHbI UMETb OAMH U TOT Xe Tun

BOOLEAN

TRUE if IN1 <> IN2

[ 10  F=m
25 2 a—] aresult
<>
[ &b =
‘ab’ 2 a—] mresult

(* ST akBuBaneHT: *)
aresult := (10 <> 25); (* aresult is TRUE *)
mresult := (‘ab' <> 'ab'); (* mresult is FALSE *)

(* IL akBMBaneHT: *)

LD

10

25
aresult
"ab'

"ab'
mresult
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BOO
AprymeHTbI:
IN ANY
Q BOO
OnucaHue:

Boo

noboe He ByneBckoe 3HaYeHVe
TRUE ans HeHyneBoro 3HayeHus
FALSE ans HyneBoro 3HayeHust
TRUE ans coobuwenns "'TRUE'
FALSE ans coobuieHuns 'FALSE'

MpeBpalLaeT nepemMeHHyo B GyneBcky!o.

(*FBD npumep 6rnokos BOO*)

[ 10 ] N Q

ares |

tres |

[ ‘false’

of—] mres |

(* ST skBuBaneHT: *)
ares := BOO (10);
tres := BOO (t#0s);
mres := BOO ('false');

(* IL akBMBaneHT: *)

(* ares paBHo TRUE *)
(* tres paBHo FALSE *)
(* mres paBHo FALSE *)

LD 10
BOO
ST ares
LD t#0s
BOO
ST tres
LD ‘false'
BOO
ST mres
ANA
Ana
IN Qf

AprymMeHTb!:

IN ANY nobas Helenas aHanoropasi BENnYnHa

Q INT 0if IN=FALSE/1if IN=TRUE
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OnucaHue:
MpeBpalLaeT nepemMeHHyo B LiENYIo.

YMCNO MUNIIMCEKYHA ANS TaiMepa
uenas Yactb A4ENCTBUTENBHOMO
aHaroroBoro

OecsATUYHOE Y1Cro npefcTaBrieHHoe
CTpOKOWN

(*FBD npumep 6nokos ANALOG*
Ana
[ true i a—

bres |
Ana
[ t#1s46ms - a—{ tres |
Ana
I '0198' 1w of— mres |
(* ST akBmBaneHT: *)
bres := ANA (true); (* bres paBHo 1 *)
tres := ANA (t#1s46ms); (* tres paBHO 1046 *)
mres := ANA ('0198'); (* mres paBHo 198 *)
(* IL akBMBaneHT: *)
LD true
ANA
ST bres
LD t#1s46ms
ANA
ST tres
LD '0198'
ANA
ST mres
REAL
IN Qf
AprymeHTbI:
IN BOO-INT-TMR nio6as HegelcTBUTENbHAsA aHanoroBas BenuynHa
Q INT 0.0 if IN=FALSE /1 if IN = TRUE
YMCO MUNNNCEKYHA ANa Tanmepa
4MCIO 3KBMBAMEHTHOE LIenomy
aHanorosomy
OnucaHue:

MpeBpalLaeT NepemMeHHyo B AENCTBUTESBHYIO.
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(*FBD npumep 6nokos REAL*
Real
I true T~ of—] bres |

Real
I t#1s46ms T~ of—] tres |
Real
I 198 T~ of—] ares |
(* ST akBuBaneHT: *)
bres := REAL (true); (* bres paBHo 1.0 *)
tres := REAL (t#1s46ms); (* tres paBHO 1046.0 *)
ares := REAL (198); (* ares paBHo 198.0 *)
(* IL akBMBaneHT: *)
LD true
REAL
ST bres
LD t#1s46ms
REAL
ST tres
LD 198
REAL
ST ares
TMR
Tmr
IN Q
AprymMeHTb!:
IN INT-REAL  nobasi He BpeMeHHas BenuynHa
IN (unu uenas yacTtb ot IN, ecnv oH AENCTBUTENbBHBIN) -
YUCNO MUMINNCEKYHA
Q TIMER BpEeMeHHas BenunyvHa, npeacrtasneHHas IN
OnucaHue:

MpeBpallaeT aHanorosyto NEPeMeHHyto B TanmMep.
(*FBD npumep 6nokos TMR*)

Tmr
1256 N 9 ares
Tmr
1256.3 I q rres
(* STakBuBaneHT: *)
ares := TMR (1256); (* ares := t#1s256ms *)
rres := TMR (1256.3); (*rres := t#1s256ms *)
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(* IL akBMBaneHT: *)
LD 1256
TMR

ST ares
LD 1256.3
TMR

ST rres

MSG

Msg

AprymeHTbI:
IN BOO-INT-REAL nobas He CTpokoBasi BENUMYMHa

Q MSG ‘false’ unu ‘true’ ecnm IN - 6ynesckas
fecaTuyHoe npeacTasnexue, ecnu IN - aHanoroeas

OnucaHue:
MpeBpalyaeT nobyo NEPEMEHHYIO B CTPOKY.

(*FBD npumep 6nokos MSG*)
Msg
true n 9 bres

Msg
125 n q ares

(* ST OkBuBaneHT: *)
bres := MSG (true); (* bres paBHo 'TRUE' *)
ares := MSG (125); (* ares paBHo '125' *)

(* IL akBMBaneHT: *)

LD true

MSG

ST bres
LD 125

MSG

ST ares
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CAT

CAT

3ameyaHue: [insa aTtoro onepartopa Kofim4eCcTBo BXO40B MOXET ObITb GonbLUe Yem aBa.

AprymeHTbI:
(inputs) MSG (cymma gnuH Bcex coobLueHnii He AomKHa
npeBbILaTh EMKOCTY BbIXOAa)
output MSG coeJHeHne BCeX BXOAHbIX COOOLLEHUI
OnucaHue:

CoeanHsieT HECKOMbKO COOBLLIEHUA B OAHO.

(*FBD npumep 6rokos CAT*)
CAT

‘Mr' —

‘Jones' — —] myname

(* ST akBuBaneHT: use the + operator *)
myname := ('Mr' +'"') + 'Jones’;
(* means: myname :='Mr Jones' *)

(* IL akBMBaneHT: *)

LD 'Mr'
ADD v
ADD '‘Jones’
ST myname
SYSTEM
System
{Mode
1Arg Param|
AprymeHTbI:
Mode INT 3ajaeT CUCTEMHbIV NapameTp U pexumM JocTyna
Arg INT-TMR HoBOe 3HauyeHve ansa pexvmMa “sanucb”
Param INT 3HayeHWe 3anpaluMBaemMoro napameTpa
OnucaHue:

,D,OCTyI'I K CUCTEMHbIM NMapamMmeTpam.
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[anee crnegyeT cnnMcok BO3MOXHbIX KOMaHA Ans dyHkuum SYSTEM:

KomaHnpga

3HayeHne

SYS_TALLOWED

YuTaTb JONyCTUMOE BpEMA LUKna

SYS_TCURRENT

UYMUTaTb TeKyllee BpemMsa LnKna

SYS_TMAXIMUM

YUTaTb MakCcMmMalbHOE BpemMsa LUUKia

SYS_TOVERFLOW

YUTaTb NepenosyiHeHna BpeMeHu LnKna

SYS_TRESET

CGpOCVITb CHETHYUK BpEMEHU LUMKna

SYS_TWRITE

N3MEHUTb BpEMSA LUMKNa

SYS ERR TEST

npoBepkKa OLWNBOK BbIMONHEHUS

SYS_ERR READ

YMTaTh CTAPENLLYIO OLUNGKY BbINOMHEHMS

Bo3amoxHble aprymeHTbl npefonpeaeneHHbix dpyHkumin dyHkummn SYSTEM:

KomaHnpa AprymeHT BosBpaljaemas BennynHa
SYS TALLOWED 0 [0NycTMMOE BPEMS LIMKNa
SYS TCURRENT 0 TeKylliee Bpemsi Lykna
SYS TMAXIMUM 0 MaKCUMarbHoe BpeEMs LIMKna
SYS_TOVERFLOW |0 KONMMYECTBO  NEpPEenorTHEHUN
BpEMEHU UMKna
SYS TRESET 0 0
SYS TWRITE HOBOE BpeMs Lukna 3anvMcaHHoe Bpems Lukna
SYS ERR TEST 0 0 ecnu oWwmnboK HeT
SYS_ERR_READ 0 Kog, ~ cTapenwen  owubkm
BbINOSTHEHWS
(*FBD npumep 6nokos SYSTEM*
System
[ SYS_TOVERFLOW}— e e
0 lArg
e oo alarm |
alarm
m
[ nber 1}
1 ] nb_err
System
[ SYS TRESET—pwe
0 A pm—| rc

(* STakBMBanNeHT: *)

alarm := (SYSTEM (SYS_TOVERFLOW, 0) <> 0);

If (alarm) Then
nb_err:=nb_err + 1;

rc = SYSTEM (SYS_TRESET, 0);

End_If;
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OPERATE
Operate
110
Funct
A9 Q
AprymeHTbI:
10 ANY BXO[ UNK BbIXOS,
Funct INT ynpaBsnsiemoe Aencreve
Arg INT aprymMeHT gencteusa B/B
Q INT BO3BpaT NPOBEPKM
OnucaHue:

OocTyn k kaHanam B/B.
3HayeHne aprymeHToB 6roka OPERATE 3aBucut oT peanusaumm uHTepdenca B/B. Cwm.
OnucaHune cooTBeTCTBYOLLMX Nnat B/B.

B.9.2 CraHgapTHble (hyHKLMOHaNbHbIe GIOKK

CyliecTByloT crefylolime cTaHAapTHble  (PyHKUMOHanbHble 6rokv, noaaepxvBaemble
cuctemoit 1ISaGRAF. 3Tu dyHKUMOHanbHble 6roku npefonpefeneHbl U WX HE HYXHO
3aaBnaTb B Gubnuoreke.

ByneBCKUE.........cccueveeiiiein. SR YCTAHOBUTb JAOMUHAHTY
RS cbpocuTb JOMUHAHTY
R_Trig onpegeneHue nepegHero ppoHTa
F_Trig onpegeneHne 3agHero opoHTa
SEMA cemadop
CUETUMKM.....eeviieeeeeeeeiiieeee e CTU CYETUMK BBEPX
CTD CYETYUMK BHU3
CTUD CYETUYUK BBEPX-BHU3
TaAMEPDI ..cceeeiiiiiieae e TON BPEMS1 BKIOYEHMS
TOF BPEMS BbIKITHOYEHUSA
TP BpeMs NynbCUPOBaHNs
Llenble aHanorm. .........c....cccuueee. CMP CpaBHeHue
StacklInt CTeK Lenbix aHanorosbIx
[encTBuTenbHbIE aHanoru ....... AVERAGE CpepgHee u3 N obpasuos
HYSTER ByneBckuii ructepesunc Ha pasHuue
OeNCTBUTENbHBIX
LIM_ALRM TpeBora BepxHero/HmWxHero npegena c
rMcTepesncom
INTEGRAL MHTerpupoBaHue no BpeMeHun
DERIVATE OnddepeHUnpoBaHne No BpeMeHn
[eHepauusi CUrHamnoB............... BLINK MepuatoLumin 6yneBckuin curHan
SIG_GEN "'eHepaTOp curHana

3ameyaHue: Ecnu co3gaHbl HOBble (hyHKUMOHanbHble 6rnokv Ha “C” , OoHWM MoOryT ObITb
BbI3BaHbl U3 s3bika FBD.
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SR
SR
1SET1
|RESET Q1p
AprymeHTbI:
SET1 BOO ecnu TRUE, yctaHosute Q1 B TRUE (AoMuHaHTa)
RESET BOO ecnu TRUE, c6pocutb Q1 B FALSE
Q1 BOO OyneBcKkoe COCTOsIHWE B MaMsATH
OnucaHue:
YcTtaHaBnuBaeT AOMUHAHTY. CM. Tabnuuy:
Set1 Reset Q1 result Q1
0 0 0 0
0 0 1 1
0 1 0 0
0 1 1 0
1 0 0 1
1 0 1 1
1 1 0 1
1 1 1 1
(*FBD npumep 6nokos SR*)
&
auto_mode | SR
start_cmd — —sET
stop_cmd T 0*4 command

(* ST skBuBaneHT: Mbl npeanonaraeM, 4to SR1 - 310 sk3emnnsip 6roka SR *)
SR1((auto_mode & start_cmd), stop_cmd);
command := SR1.Q1;

(* IL OkBMBaneHT: *)

LD auto_mode
AND start_cmd
ST SR1.set1
LD stop_cmd
ST SR1.reset
CAL SR1

LD SR1.Q1
ST command
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RS
RS
ISET
{RESET1 Qi

AprymeHTbI:

SET BOO ecnu TRUE, yctanoButb Q1 B TRUE

RESET1 BOO ecnu TRUE, yctaHoButb Q1 B FALSE

(momuHaHTa)

Q1 BOO OyrneBcKkoe COCTOsiHME B MaMATH
OnucaHue:

C6bpacbiBaeT gomuHaHTy. Cm. Tabnuuy:
Set Reset1 Q1 result Q1
0 0 0 0
0 0 1 1
0 1 0 0
0 1 1 0
1 0 0 1
1 0 1 1
1 1 0 0
1 1 1 0
(*FBD npumep 6nokos RS*)

RS
[ stat cmd |—— s
>=1 kessr  of—{ command |
[stop_omd__] i
alarm

(* ST OkBuBaneHT: Mbl Nnpeanonaraem, 4to RS1 - 310 ak3emnnsp 6roka RS *)
RS1(start_cmd, (stop_cmd OR alarm));
command := RS1.Q1;

(* IL OkBMBaneHT: *)

LD start_cmd

ST RS1.set

LD stop_cmd

OR alarm

ST RS1.reset1

CAL RS1

LD RS1.Q1

ST command
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R_TRIG
r_trig
4CLK Qf

AprymeHTbI:

CLK BOO nobas bynesckas nepemMeHHasi

Q BOO TRUE, koraa CLK nogHumaetcs ¢ FALSE

Ha TRUE
FALSE Bo Bcex ocTarnbHbIX Cryyasx

OnucaHue:

OnpepgensieT nepeaHunin PpoHT ByneBCKol NepeMeHHON.

(*FBD npumep 6nokos R_TRIG*)

T trlg I_I Ana L +
cmd
H nb_edge h

(* ST OkeuBaneHT: Mbl npeanonaraem, 4to R_TRIG1 - 310 3k3emnnsip 6noka R_TRIG *)
R_TRIG1(cmd);
nb_edge := ANA(R_TRIG1.Q) + nb_edge;

(* ILOkBMBaneHT: *)

LD cmd
ST R_TRIG1.clk
CAL R_TRIG1
LD R_TRIG1.Q
ANA
ADD nb_edge
ST nb_edge
F_TRIG
f_trig
—CLK (o] B
AprymeHTbI:
CLK BOO nobas bynesckas nepemMeHHasi
Q BOO TRUE, koroa CLK meHsietcs ¢ TRUE Ha
FALSE
FALSE BO Bcex ocTarnbHbIX Cryyasx
OnucaHue:

OnpegensieT 3aaHuUiA PpoHT GyneBckow NepeMeHHOMN.
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(*FBD npumep 6riokoB F TRIG*)
f _trig| [ Ana L

cmd of—n

H nb_edge \h

(* ST skBuBaneHT: Mbl npegnonaraem, uto F_TRIG1 — ak3emnnsap 6noka F_TRIG *)

F_TRIG1(cmd);

nb_edge := ANA(F_TRIG1.Q) + nb_edge;

(* IL OkBMBaneHT: *)

sema
~{ctam

—|RELEASE BUSY |-

KoMaHAaa “npoBepuTb U YCTaHOBUTL”

ocBobogmnTb cemacop
cocTosiHue cemacdopa

(* "x" - aTO ByneBckas nepeMeHHas NponHNLManuampoBaHHas 3HadeHnem FALSE *)

LD cmd
ST F_TRIG1.clk
CAL F_TRIG1
LD F_TRIG1.Q
ANA
ADD nb_edge
ST nb_edge
SEMA
AprymMeHTb!:
CLAIM BOOLEAN
RELEASE BOOLEAN
BUSY BOOLEAN
OnucaHue:
busy := x;
If claim Then
x := True;
Else

If release Then

busy := False;

x := False;
End_if;
End_if;
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CTU

AprymeHTbI:
cu

RESET
PV

Q

cv

CTu

cu

|RESET

1PV

cvf

BOO
TRUE)
BOO

INT

BOO

INT

BXoq Ans cyeTa (cuutath korga CU pasHO

KoMaHaa cbpoca (AoMrHaHTa)
nnaHnupyemoe MakcuManbHoe 3HaYeHue
nepenonHeHue: TRUE ecnm CV = PV
pe3ynbTaT cyeTa

Mpenynpexaexuve: Bnok CTU He onpenensieT nepeaHuii U 3agHuii poHTbl Bxoga (CU). OAns
TOro 4ToObl CO34aTh MMMNYIbCHBIA CYETUMK, €ro HyXHO cBfA3aTb ¢ brokamu “R_TRIG” nnmn

“F_TRIG".
OnucaHue:

CuutaeTt ot 0 40 3a4aHHOMO 3Ha4eHus no 1.

(*FBD npumep 6rokos CTU*)

<| r_trig L
command ek 9

auto mode | ——Q

CTU

RESET

100

ql

oV

| overflow |

result

(* ST OkBuBaneHT: Mbl npegnonaraemM, 4to R_TRIG1 - ato sk3emnnsip 6noka R_TRIG un

CTU1 - ato ak3emnnsap 6noka CTU *)

CTU1(R_TRIG1(command),NOT(auto_mode),100);

overflow := CTU1.Q;
result := CTU1.CV;

(* IL OkBMBaneHT: *)

LD command
ST R_TRIG1.clk
CAL R_TRIG1
LD R_TRIG1.Q
ST CTU1.cu
LDN auto_mode
ST CTU1.reset
LD 100

ST CTU1.pv
CAL CTU1

LD CTu1.Q

ST overflow

LD CTU1.cv
ST result

ICS Triplex ISaGRAF Inc.

B-287



OnucaHume sa3blka

CTD

AprymeHTbI:
cD

LOAD
PV

Q
cv

“‘F_TRIG".
OnucaHue:

7cD

LOAD Qr

1PV

CTD

cvf

BOO Bxog anst cuyeta (cuutaTb BHM3 korga CD paBHO

TRUE)

(cuet BHM3 ecnn CD paBHo TRUE)

BOO komaHpaa 3arpy3uTb (QOMUHaHTa)

(CV =PV ecnu LOAD pasHo TRUE)

INT nnaHnpyemoe MakcumarnbHoe 3HayYeHne

BOO nepenonHenune: TRUE ecrin CV =0

INT pesynbTar cyeta

Mpenynpexaexuve: briok CTD He onpepensieT nepeaHnii U 3agHuii poHThl Bxoga (CD). Ang
TOro 4tobbl CO34aTb MMMNYIbCHBIA CYETUYMK, €ro HYXHO cBsidaTb ¢ 6rnokamu “R_TRIG” unun

CuunTaeT oT 3agaHHoro 3HavyeHus BHn3 go 0 no 1.

(*FBD npumep 6rokos CTD*)

f_trig

command

cLK

qQ

load_cmd

CTD

co

100

LoAD

qQ

[

|___underflow |

result

(* ST OkBuBaneHT: Mbl npegnonaraem, yto R_TRIG1 - ato ak3emnnsAp 6noka R_TRIG n
CTD1 - ato 3k3emnnsp 6noka CTD *)

CTD1(F_TRIG1(command),load_cmd,100);

underflow := CTD1.Q;
result := CTD1.CV;

(* IL OkBMBaneHT: *)

LD command
ST F_TRIG1.clk
CAL F_TRIG1

LD F_TRIG1.Q
ST CTD1.cd

LD load_cmd
ST CTD1.load
LD 100

ST CTD1.pv
CAL CTD1

LD CTD1.Q

ST underflow
LD CTD1.cv

ST result
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CTUD
CTUD
Jcu
Jco
|RESET Qur
|LOAD QD[
1PV Cv[
AprymeHTbI:
Cu BOO BXOA Ans cyeTa BBepx (cuntatb korga CU paBHo TRUE)
CD BOO BXOA Ans cyeTa BHM3 (cumtaThb korga CD pasHo TRUE)

RESET BOO KoMaHaa cbpoca (qoMuHaHTa)
(CV=0 korga RESET = TRUE)
LOAD BOO komaHaa 3arpy3utb (CV=PV korga LOAD = TRUE)

PV INT nnaHMpyemMoe MakcumarbHoe 3HayeHve
Qu BOO nepenonHenue: TRUE ecrim CV = PV
QD BOO nepenonHenne: TRUE ecnim CV =0

cv INT pesynbTaT cyeTa

Mpenynpexaexuve: Bnok CTUD He onpenensieT nepegHuin u 3agHuii ¢ppoHThl Bxoaa (CU un
CD). Ona Ttoro 4TtoObl co3daTb WMMMYMbCHBLIA CHETYMK, €ro HyXHO CBSi3aTb C Grnokamu
“‘R_TRIG” unmn “F_TRIG”.
OnucaHue:

Cuutaet ot 0 fo 3agaHHOro 3HaveHus no 1 unu ot 3agaHHoro 3HayeHust BHM3 Ao 0 no 1.

(* FBD nporpamma mcnonb3aytoulas 6nok "CTUD" *)
r_trig

[ add_elt o q
CTUD
r_trig cu
sub_elt cLK ql cD
reset cmd ReSET au— full
load_cmd LoAD ao—| empty
100 P S nb_elt

(* ST OkBuBaneHT: Mol npeanonaraemM, 4to R_TRIG1 u R_TRIG2 - 310 3k3emMnnspbl 6roka
R_TRIG n CTD1 - ato ak3emnnsp 6noka CTUD *)

CTUD1(R_TRIG1(add_elt), R_TRIG2(sub_elt), reset_cmd, load_cmd,100);

full := CTUD1.QU,;

empty := CTUD1.QD;

nb_elt ;= CTUD1.CV;

(* IL OkBMBaneHT: *)

LD add_elt

ST R_TRIG1.clk
CAL R_TRIG1

LD R_TRIG1.Q
ST CTUD1.cu
LD sub_elt

ST R_TRIG2.clk
CAL R_TRIG2
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LD R_TRIG2.Q
ST CTUD1.cd
LD reset_cmd
ST CTUD1.reset
LD load_cmd
ST CTUD1.load
LD 100
ST CTUD1.pv
CAL CTUD1
LD CTUD1.QU
ST full
LD CTUD1.QD
ST empty
LD CTUD1.CV
ST nb_elt
TON
AprymeHTbI:
IN BOO
PT TMR
Q BOO
ET TMR
OnucaHue:

TON

1N Qr

1PT ETF

ecnv nepeaHuii poHT, TO Ha4YMHaeT yBenmunBaTb
BHYTPEHHUI Tanmep, ecnn 3agHu pPoHT, TO
OCTaHaBNMBaeTCs 1 copacbiBaeT BHYTPEHHWI Tanvep
MakcvMmarnbHoe nraHupyemoe Bpemst

ecnv TRUE, To nnaHupyemoe Bpemsi UCTEKITO
TekyLlee npoluesliee Bpems

YBenuunBaTtb BHYTPEHHUIN Tanmep 40 3a4aHHON BENNYUHDI.

BpemeHHas guarpamma:

=

gr
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TOF

AprymeHTbI:
IN

PT
Q
ET

OnucaHue:

BOO

TMR
BOO
TMR

TOF

1N Qr

ecnv 3afHWIN (OPOHT, TO HaYMHaeT yBeNMuuBaThb
BHYTPEHHUI TanMep ecnu nepegHunin poHT, TO
OCTaHaBNMBaeTCs 1 cobpacbiBaeT BHYTPEHHWI Tanvep

MakcvMmarnbHoe nraHupyemoe Bpemsi
ecnn TRUE, To nnaHnpyemoe Bpemsi UCTEKIO
TekyLlee npolueslliee Bpems

YBenununBaTtb BHYTPEHHWI TaiMep A0 3aAaHHOW BENUYMHBI.

BpemeHHasi Auarpamma:

TP

Arguments:

IN

PT

L

|_ iffﬁ

BOO

TMR
BOO

P

1N Qr

€cnu nepefHunii PPOHT, TO HA4YMHaET yBENUYMBaTb
BHYTPEHHUIA TallMep (eCnu yxe He yBenM4MBaeTCcsl) ecnu
3a4HWIA OPOHT M BpeEMS UCTEKITO, TO cOpackiBaeT
BHYTPEHHUI Tanmep

noboe wusmeHeHne IN BO Bpemsi cyeTa He umeeT
acpdhexTa.

MaKkcumarbHoe MraHupyemoe Bpems

ecnvm TRUE, T0 Tanvep cuntaet

ICS Triplex ISaGRAF Inc.

B-291



OnucaHume sa3blka

ET TMR TeKylliee npoluesLiee Bpems

OnucaHue:
YBenununBaTb BHYTPEHHWI TaiMep A0 3aAaHHOW BENUYMHBI.

BpemeHHasi ouarpamma:

CMP
CMP
LT
JVAL1 EQ[
JVAL2 GTf
AprymeHTbI:
VAL1 INT noboe 3HaKOBOE Liernoe aHanoroBoe 3HadyeHue
VAL2 INT noboe 3HaKoOBOE Liernoe aHanoroBoe 3HadyeHue
LT BOO TRUE ecnu val1 meHbLue Yyem val2
EQ BOO TRUE ecnu val1 pasHo val2
GT BOO TRUE ecnu val1 Gonblue Yyem val2
OnucaHue:
CpaBH/BaeT ABe BENUYMHBLI: COOOLLAET OHU paBHbl UNK nepBasi Gonblue UnNM MeHbLLe
BTOPOW.
(*FBD npumep 6rnokos CMP*)
CMP >=1
| level £a—] —{_ pump_cmd
max_level vaL2 o
1 8
[ manual_mode | — alarm

(* ST OkBuBaneHT: Mbl npeanonaraem, 4to CMP1 - ato ak3emnnsp 6rnoka CMP *)
CMP1(level, max_level);

pump_cmd := CMP1.LT OR CMP1.EQ;

alarm := CMP1.GT AND NOT(manual_mode);
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(* IL OkBMBaneHT: *)

LD level
ST CMP1.val1
LD max_level
ST CMP1.val2
CAL CMP1
LD CMP1.LT
OR CMP1.EQ
ST pump_cmd
LD CMP1.GT
ANDN manual_mode
ST alarm
STACKINT
stackint
PUSH
POP
R1 EMPTY
IN OFLO
N ouT
AprymeHTbI:
PUSH BOO komaHaa “PUSH” (Ha nepegHem cpoHTE)
no6aBuTb 3HaveHue IN B BEpXyLUKY cTeka
POP BOO komaHaa “POP” (Ha nepenHeM ¢poHTe)
yAanuTb U3 BEPXYLLKW CTeka nocregHee coxpaHeHHoe
3HayeHve
R1 BOO cbpocuTb CTeK B MyCTOe COCTOsIHME
IN INT COXpaHsieMoe 3HayeHne
N INT pa3mep cTeka OnpefesneHHbIN NPUIoXKeHNeM
EMPTY BOO TRUE ecnu cTek nycTow
OFLO BOO nepenonHeHue: TRUE ecnu cTek nepenonHeH
ouT INT 3HayeHVe B BEPXYLLKe CTeka
OnucaHue:

yl'lpaBJ'IﬂeT CTEKOM LiefbIX 3Ha4YeHUN.

®PyHkumoHanbHbIi 6rnok “STACKINT” BkntoyaeT onpefeneHve nepegHero ¢poHTa Ans
komaHg PUSH n POP. MakcumanbHbIi pa3mep cteka 128. Pasmep cteka onpefeneHHbiv
npunoxeHnem - N He MoxeT ObITb MeHbLUe 1 1 6onblue 128.

3ametum, uTto 3HaveHme OFLO peictButensHo Tonbko nocrne cbpoca (R1  6Gbino
ycraHoBneHo B TRUE, no kpaiHen mepe, ogHaxabl n obpatHo B FALSE)
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(*FBD npumep 6rokoB “STACKINT” : ynpaBneHue owimbkamu™)

stackint
err_detect | —{pusn &
acknoledge | o [_auto_mode |
manual_mode [ ewr————— —{ appli_alarm
err_code |~ og—| _err_alarm
max_err —n ou last_error

(* ST OkBuBaneHT: Mbl npegnonaraem, 4to STACKINT1 - 310 3k3emnnsap 6rnoka STACKINT

*

STACKINT1(err_detect, acknoledge, manual_mode, err_code, max_err);
appli_alarm := auto_mode AND NOT(STACKINT1.EMPTY);

err_alarm := STACKINT1.OFLO;

last_error ;= STACKINT1.0UT;

(* IL OkBMBaneHT: *)

LD err_detect
ST STACKINT1.push
LD acknoledge
ST STACKINT1.pop
LD manual_mode
ST STACKINT1.r1
LD err_code
ST STACKINT1.IN
LD max_err
ST STACKINT1.N
CAL STACKINT1
LD auto_mode
ANDN STACKINT1.empty
ST appli_alarm
LD STACKINT1.0FLO
ST err_alarm
LD STACKINT1.0UT
ST last_error
AVERAGE
average
JRUN
IXIN
N XOUT|
AprymMeHTb!:
RUN BOO TRUE=3anyctute/FALSE=cbpocutb
XIN REAL niobasa aHanoroBasi nepemeHHasi
N INT Konm4ecTBo 06pa3uoB, 3afaHHoe
NpUNoXeHnem
XOuT REAL cpegHee 3HayeHue XIN
OnucaHue:

3anomunHaeT 3HayeHWe Ha KakAOM LMKNe U BbluUCNseT cpegHee 3Ha4deHue BCeX YXKe
3aMOMHEHHbIX BENUYMH. 3anomMuHaeT Tonbko N nocneHux 3Ha4YeHui.
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KonunuyectBo 06pasLoB He MOXET npeBocxoanTb 128.
Ecnun komanga “RUN” paBHa FALSE, TO 3HayeHne Ha BbIXOA4E PaBHO 3HAYEHUIO Ha BXoAe.
Korga gocturHyto makcumansHoe 3HavyeHne N coxpaHeHHbIX BENUYMH, NEPBOE 3ariOMHEHHOE

3Ha4YeHune BbITECHAETCA NOCNegHNM.

(*FBD npumep 6nokos “AVERAGE” *)
&

auto_mode | average
store_cmd — —{RUN
sensor_value
100 xouj—] ave_value

(* ST OkeuBaneHT: Mbl npeanonaraem, 4to AVERAGE1 - 310 3k3emnnsip 6noka AVERAGE *)
AVERAGE1((auto_mode & store_cmd), sensor_value, 100);

ave_value := AVERAGE1.XOUT;

(* IL OkBMBaneHT: *)

LD auto_mode
AND store_cmd
ST AVERAGE1.run
LD sensor_value
ST AVERAGE1.xin
LD 100
ST AVERAGE1.N
CAL AVERAGE1
LD AVERAGE1.XOUT
ST ave_value
HYSTER
AprymMeHTbI:
XIN REAL
XIN2 REAL
EPS REAL
Q BOO
OnucaHue:

hyster
XIN1
IXIN2
EPS Qr

noboe aHanoroBoe 3HaveHve

noboe aHanoroBoe 3HaveHve

BeNnunYMHa rmctepesmnca (4ormkHa bbiTb OonbLue Hyns)
TRUE ecnn XIN1 nepewen yepes XIN2 + EPS, Ho
Ewe He Hmxe XIN2 - EPS

FMCTepe3mc 0EeNCTBUTENbHOMO 3Ha4YeHUs no BepxHemMy npeneny.

ICS Triplex ISaGRAF Inc.

B-295



OnucaHume sa3blka

BpemeHHasi ouarpamma:

XIN24EPS AN
XIN2 : ‘ :
XIN2-EPS

XIN1

. ? i i i

LIM_ALRM
lim_alrm
M
X QHI
1 ok
|EPS QL
AprymeHTbI:
H REAL 3HayveHve BepxHero npeaena
X REAL BX0/: Nto6oe aHanoroBoe 3HavyeHne
L REAL 3HayveHve HKHero npegena
EPS REAL BENMYMHa rmctepesmnca (4omkHa bbiTb GonbLue Hynst)
QH BOO “BepxHsas” Tpesora: TRUE ecnu X Bbllue BepxHero
npegena H
Q BOO Tpesora: TRUE ecnu X BHe npegenos
QL BOO “HukHAs” Tpesora: TRUE ecnn X HWXKe HIDKHEro
npegena L
OnucaHue:

MMcTepesnc AeACTBUTENBHOMO 3HAYEHWS MO BEPXHEMY W HIDKHEMY npefenam.
lMcTepesnc HanaraeTcsi Ha BEPXHWIA W HA HWKHWIA npedenbl. [enbta ructepesuca,
UCTMONb3YIOLLAsACs, KaK [ONs HWKHero npegena Tak W ANs BepxXHEro, paBHa MOMOBUHE
napameTtpa EPS.

BpemeHHasi gnarpamma:

X

H-EPS :
N\

QL
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INTEGRAL
integral
|RUN
IR1
IXIN
X0 Qr
1CYCLE XOUT|
AprymeHTbI:
RUN BOO pexum: TRUE=uHTerpuposate/FALSE=pepxaTb
R1 BOO cbpoc
XIN REAL BX0A: Ntobas aAencTBuTENbHaA aHanoroas BenuymMHa
X0 REAL HavarnbHoe 3HaveHune
CYCLE TMR nepuoa MHTErpMpoBaHus
Q BOO He R1
XOuT REAL WHTErpMpoBaHHbIV BbIX04
OnucaHue:

WHTerpan oencTBUTENbHON BEMUYMHBI

Ecnun BennunHa napametpa CYCLE meHblue yem Bpems uukna npunoxeHusa 1ISaGRAF, Tto
nepuon MHTErpupoBaHus 6y4eT paBeH BpemeHu uukra npunoxerust ISaGRAF.

(*FBD npumep 6noka “INTEGRAL” *)
integral

[ manual_mode \Em

R1

sensor_value —pxn
init_value o a
t#100ms —eree xou—]  controlled value |

(* ST OksmBaneHT: Mbl npeanonaraem, 4yto INTEGRAL1 - ato ak3emnnsp 6noka INTEGRAL

*

INTEGRAL1(manual_mode, NOT(manual_mode), sensor_value, init_value, t#100ms);
controlled_value := INTEGRAL1.XOUT;

(* IL OkBMBaneHT: *)

LD manual_mode

ST INTEGRAL1.run
STN INTEGRAL1.R1
LD sensor_value

ST INTEGRAL1.XIN
LD init_value

ST INTEGRAL1.X0

LD t#100ms

ST INTEGRAL1.CYCLE
CAL INTEGRALA1

LD INTEGRAL1.XOUT
ST controlled_value
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DERIVATE

AprymeHTbI:

RUN
XIN
CYCLE
XOouT

OnucaHue:

BOO
REAL
TMR
REAL

derivate
JRUN
IXIN
JCYCLE XOUT|

pexum: TRUE=HopmanbHbin/FALSE=c6poc

BXxoA: nobasi AeicTBUTENbHAsA aHanoroBas BenMunHa
nepuwoa avddepeHUMpoBaHus

WHTErpypoBaHHbIN BbIXO4,

OucbdepeHumpoBaHue AeNCTBUTENBHON BENMUYMHbI

Ecnu BenuumHa napameTtpa CYCLE meHblue yem Bpemsi uukna npunoxerusi ISaGRAF, To
nepviog anddepeHumpoBaHns 6yaeT paBeH BpemMeHu umkna npunoxenus ISaGRAF.

(*FBD npumep 6roka “DERIVATE” *)

derivate
manual_mode —{run
sensor_value N
t#100ms ——cveLe xouT

—  derivated_value |

(* ST OkBuBaneHT: Mbl npeanonaraemM, 4to DERIVATE1 - ato ak3emnnsip 6noka DERIVATE

*

DERIVATE1(manual_mode, sensor_value, t#100ms);
derivated_value := DERIVATE1.XOUT;

(* IL OkBMBaneHT: *)

LD manual_mode
ST DERIVATE1.run
LD sensor_value
ST DERIVATE1.XIN
LD t#100ms
ST DERIVATE1.CYCLE
CAL DERIVATE1
LD DERIVATE1.XOUT
ST derivated_value
BLINK
blink

TJRUN

—JCYCLE (o]
AprymMeHTb!:

RUN BOO pexum : TRUE=murats/FALSE=c6poc Bbixoga B FALSE
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CYCLE TMR nepuog MuraHus
Q BOO BbIXOAHOW MUraloLLuii curHan
OnucaHue:

[eHepvpyeT mMuratoLuii curHarn.

BpemeHHasi Auarpamma:

RUN

SIG_GEN
sig_gen
PULSE|
—|RUN UP|
-|PERIOD END|
—“MAXIMUM SINE|
AprymeHTbI:
RUN BOO pexum : TRUE=paboTtaTts/FALSE=cbpoc Bbixoga B
FALSE
PERIOD TMR nepuog obpasua
MAXIMUM INT MaKCMMarbHOe 3HaYeHve
PULSE BOO WHBEPTMPYETCS nocre Kaxgoro obpasua
UP INT CYETHMK, yBENMYMBAIOLLMINCS Ha Kaxxaom obpasue
END BOO TRUE, korga 3akaH4MBaeTCs CYET BBEPX
SINE REAL CMHycouaarnbHbIn curHan (mepuof = BpemMs cyeta)
OnucaHue:

["eHepvpyeT pa3anuyHble curHanbl : 6yneBCKUA MUraloLLMN, Lenbli CHETYNK BBEPX,
OencTeuTenbHasa cuHycomaa.

Korpa cuyeTunk pocTturaeT MakcMmyma, OH nepesanyckaetcss € Hynsd. Tak yto END
yaepxuaeT TRUE B TeueHnn ogHoro nepvoga.

ICS Triplex ISaGRAF Inc. B-299



OnucaHume sa3blka

BpemeHHasi ouarpamma:
PERIOD

nf 1 R

S I -

B.9.3 CraHpapTHble chyHKLMHM

CyllecTBYyOT crnepyolme cTaHaapTHble yHKUMKU, noaaepxuBaemble cuctemon ISaGRAF.
3T dyHKUMM NpegonpeaerneHbl U UX He HYXXHO 3asBNSTb B GnubnmnoTeke.

MaTtemartuyeckue ..................... ABS Moayrnb

EXPT, POW  akcnoHeHTa, cTeneHb

LOG norapucpm

SQRT KOpeHb KBagpaTHbIV

TRUNC oTpe3aTb AeNCTBUTENbHYIO YacTb
TpuroHoMeTpuYecKKe................. ACOS, ASIN  apKKoCKHyC, apKCHYC

ATAN apKTaHreHc

COS, SIN KOCUHYC, CUHYC

TAN TaHreHc
Pa6orta c pernctpamu .............. ROL, ROR BpallaTb BNEBO, BpallaTb BNpaBo

SHL, SHR CABWT BEBO, CABUT BMpPaBo
Pabota ¢ gaHHBIMM .................. MIN, MAX MuHumMym, Makcumym

LIMIT OrpaHuyeHune

MOD Mogynb

MUX4, MUX8 Mynbtunnekcop (4 n 8 BxogoB)

SEL [BOWYHbIN cenekTop

ODD YeTHocTb

RAND CnyyanHas BenuyvHa
MpeBpalleHne faHHbIX............. ASCII Cumson - ASCII koa

CHAR ASCII kog = cumson
Pab6oTa co cTpokamm................. MLEN B3saTb AnnHy cTpoku

DELETE YpanuTb noacTpoky

INSERT BcTtaBuTb cTpOKy

FIND Hawitn nogcTpoky

REPLACE 3amMeHUTb NOACTPOKY

LEFT, MID M3Bneub neByto YacTb, cepeanHy

RIGHT M3Bneyb npaByto YacTb

DAY_TIME Bpewms gHsi
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Pabota c maccuBamu ............... ARCREATE Co3sgaTb MaccuB LiENbIX Ynucen
ARREAD YurtaTtb /
ARWRITE [Mucatb anemeHT MaccuBa
Pa6oTa ¢ ABou4HbIM dharinom ..F_ROPEN OTKpbITb ABOWYHBIN (hain B pexXnMe YTeHus
F_WOPEN OTKpbITb ABOUYHBIN (hain B pexvme 3anncu
F_CLOSE 3aKpbITb ABOWYHBIN dann
F_EOF MpoBepuTb KOHEL, ABOMYHOrO channa
FA_READ YuTaTb 13 gBOUYHOro channa
FA_WRITE 3anucatb B BOWYHbIV chann
FM_READ YuTaTb 13 4BOMYHOrO hanna CTpoKy
FM_WRITE 3anucatb B ABOMYHBIN hann CTPOKy
ABS
abs
IN Qf
AprymeHTbI:
IN REAL nobas 3HakoBasi aHanoroeasi BenM4mMHa
Q REAL MOoAyIb aHanoroBow BeMNYMHbI
OnucaHue:

[aeT abcontoTHOe 3Ha4YeHne AEeNCTBUTENbHON BENNYMHDI.

(*FBD npumep 6noka “ABS”*)

abs Dl» >
delta N N1

range N2 04' over

(* ST OkBuBaneHT: *)
over := (ABS (delta) > range);

(* IL OkBMBaneHT: *)

LD delta
ABS
GT range
ST over
EXPT
expt
1IN
1EXP Qf
AprymeHTbI:
IN REAL nobas 3HakoBas aHarorosasi BenmymnHa
EXP INT Lienas aHanoroBasi 3KCMoHeHTa
Q REAL (IN®*®)
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Onucaxue:
[aeT genicTBMTENbHbIN pe3ynbTaTt onepauuu: (6asa
3KCMOHEHTA - BTOPOM.

OKCTIONENTE) ‘Ga3a’ - MepBbIi apryMeHT,

(*FBD npumep 6noka “EXPT™*)

expt
20 | Ana
range exp J—n 9 tb_size

(* ST OkBuBaneHT: *)
tb_size := ANA (EXPT (2.0, range) );

(* IL OkBMBaneHT: *)
LD 2.0
EXPT range
ANA

ST tb_size

LOG

log

AprymMeHTb!:
IN REAL aHarnorosasi BenM4vHa JormkHa 6bITb bonbLue Hyns
Q REAL norapudm (ocHosaHve 10) Bxoga

OnucaHue:
Bbiuucnsiet norapudm (ocHoBaHue 10) AeNCTBUTENBHOWM BEMUYNHBI.

(*FBD npumep 6rioka “LOG™)

abs
xval N q Xpos

o q xlog

(* ST OkBuBaneHT: *)
xpos := ABS (xval);
xlog := LOG (xpos);

(* IL OkBMBaneHT: *)

LD xval
ABS

ST Xpos
LOG

ST xlog
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POW
pow
1IN
1EXP Qf
AprymeHTbI:
IN REAL nobas 3HakoBas aHarorosasi BenmymnHa
EXP REAL CTeneHb
Q REAL (IN®*®)
1.0 ecnm IN He 0.0 M EXP = 0.0
0.0 ecrn IN = 0.0 n EXP oTpuuaTensHo
0.0 ecrm IN = 0100 mn EXP = 0.0
0.0 ecrm IN oTpuuaTensHo u EXP He uenoe
OnucaHue:

[NaeT gefcTBuTENbHBIA pesynbTaT onepaumm: (6asa *C"o"e"™®)

OKCMNOHeHTa - BTOpOI;L OKCMOHEHTa - AENCTBUTENBHOE YMCIIO.

‘6asa’ - nepBbI aprymeHT,

(*FBD npumep 6rnoka “POW”™*)

pow
xval —n
power —exe a— result |
(* ST OkBuBaneHT: *)
result := POW (xval, power);
(* IL OkBMBaneHT: *)
LD xval
POW power
ST result
SQRT
sqrt
IN Qf

ApryMeHTbI:

IN REAL aHarnorosasi BenM4vHa JormkHa 6biTb 6onblue Hyns

Q REAL KBagpaTHbIN KOPEeHb BXoAa
OnucaHve:

BbluncnsieT kBagpaTHbI KOPEHb AENCTBUTENBHOW BEMNUYUHBI.
(*FBD npumep 6roka “SQRT")
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(* ST OkBuBaneHT: *)
xpos := ABS (xval);
xroot := SQRT (xpos);

(* IL OkBMBaneHT: *)

LD xval
ABS
ST Xpos
SQRT
ST xrout
TRUNC
trunc
IN Qf
AprymeHTbI:
IN REAL nobas aencTeuTeNbHaA aHarnorosas BenuymHa
Q REAL ecnu IN>0 HanGornbLUee Lienoe MeHbLLEE U paBHOE
BXoda
ecnn IN<Q HaumeHbLLee Lenoe Gonbluee nnvM paBHoe
BXoda
OnucaHue:
OTcekaeT ApobHyHo YacTb.
(*FBD npumep 6roka “TRUNC™)
trunc
2.67| in ql +
trunc —| result
-2.0891—{n o

(* ST OkBuBaneHT: *)
result := TRUNC (+2.67) + TRUNC (-2.0891);
(* o3HavaerT: result := 2.0 + (-2.0) := 0.0; *)

(* IL OkBMBaneHT: *)

LD 2.67

TRUNC

ST temporary (* BpeMeHHbI pesynstat TRUNC *)
LD -2.0891

TRUNC

ADD temporary

ST result
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ACOS
acos
IN Qf

ApryMeHTbI:

IN REAL [OMKeH 6bITh B AgnanasoHe [-1.0..+1.0]

Q REAL apkkocuHyc Bxoga B ananasoHe [0.0..Pi]

0.0 ons HeBepHOro Bxoda

OnucaHue:

BblumcnseT apkkocrHyC AeNCTBUTENBHOW BENMNYMHBI.
(*FBD npumep 6noka “COS” n “ACOS™)

cosine

(* ST OkBuBaneHT: *)
cosine := COS (angle);
result := ACOS (cosine); (*pe3ynbTaTt paBeH yrny *)

(* IL OkBMBaneHT: *)

LD angle
COS
ST cosine
ACOS
ST result
ASIN
asin
IN Qf

ApryMeHTbI:

IN REAL [OMKeH 6bITh B AnanasoHe [-1.0..+1.0]

Q REAL apKcuHyc Bxoga B Agnana3soHe [-P1/2..+Pi/2]

0.0 ons HeBepHOro Bxoda

OnucaHue:

BblamcnseT apkeuHyc AeNCTBUTENBHOW BENNYMHBI.
(*FBD npumep 6rokos “SIN” n “ASIN™)

(* ST OkBuBaneHT: *)
sine := SIN (angle);
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result := ASIN (sine); (*pesynbTar paBeH yrny *)

(* IL OkBMBaneHT: *)

LD
SIN

ApryMeHTbI:
IN
Q

OnucaHue:

angle
sine

result

REAL
REAL

atan

nobas aencTeuTeNbHasN aHanoropas
apKTaHreHc Bxoaa B gnanasoHe [-Pl/2..+P1/2]
0.0 ons HeBepHOro Bxoda

BbluncnsieT apkTaHreHc AeNCTBUTENbHOW BENWNYMHBI.
(*FBD npumep 6roka “TAN” n “ATAN")

(* ST OkBuBaneHT: *)
tangent := TAN (angle);
result := ATAN (tangent); (*pe3ynbTaTt paBeH yrny *)

(* IL OkBMBaneHT: *)

LD
TAN
ST
ATAN
ST

Ccos

AprymeHTbI:
IN
Q

angle
tangent

result

REAL
REAL

result

cos

nobas fencTBUTENbHAsA aHanorosas
KOCWHYC BxoAa B AvanasoHe [-1.0..+1.0]
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OnucaHue:
BblumncnsieT KOCUHYC AENCTBUTENBHOW BEMUYMHBI.
(*FBD npumep 6roka “COS” n “ACOS™)

cosine

result

(* ST OkBuBaneHT: *)

cosine := COS (angle);

result := ACOS (cosine); (*pe3ynbTaT paBeH yrny *)
(* IL OkBMBaneHT: *)

LD angle

COs

ST cosine

ST result

sin

AprymeHTbI:

IN REAL nobas aencTBUTENbHas aHanorosas
Q REAL CuHyc BXxoda B AnanasoHe [-1.0..+1.0]

OnucaHue:
BblumncnseT cuHyc AencTBUTENbHON BEMUYMHBI.

(*FBD npumep 6roka “SIN” n “ASIN™)

(* ST OkBuBaneHT: *)
sine := SIN (angle);
result := ASIN (sine); (*pe3ynbTat paBeH yrny *)

(* IL OkBMBaneHT: *)

LD angle
SIN

ST sine
ASIN

ST result
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TAN
tan
IN Qf
AprymeHTbI:
IN REAL He MoxeT paBHATbcs Pl/2 no mogynto Pl
Q REAL TaHreHc Bxoaa
=1Y+38 ansa HeBepHOro BxoAda
OnucaHue:

BblumMcnsaeT TaHreHc AeNCTBUTENBHON BENNYUHBI.
(*FBD npumep 6roka “TAN” n “ATAN")

[ tangent |

result

(* ST OkBuBaneHT : *)
tangent := TAN (angle);
result := ATAN (tangent); (*pe3ynbTaTt paBeH yrny *)

(* IL OkBMBaneHT: *)

LD angle
TAN
ST tangent
ATAN
ST result
ROL
rol
1IN
INbR Qr
AprymeHTbI:
IN INT nobas Lenas aHanoroeas BenuMynHa
NbR INT KonuyecTBa Bpallaemblx 6ut (B gnanasoHe [1..31])
Q INT npoBepHyTasa BreBo BenuynHa
ecnu NbR <= 0, To HeT Hukakoro adpdekra
OnucaHue:

Bpalaet 6uThl BNeBo. Bpalatotcsa 32 6uta.

r31 --------------- 0‘—|
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(*FBD npumep 6noka “ROL™)

rol
register |
i a—] result

(* ST OkBuBaneHT: *)

result := ROL (register, 1);

(* register = 2#0100_1101_0011_0101*)
(*result =2#1001_1010_0110_1010%)

(* IL OkBMBaneHT: *)

LD register
ROL 1
ST result
ROR
ror
qIN
INbR Qf
ApryMeHTbI:
IN INT nobas uenas aHanoroeas BenuMynHa
NbR INT KonuyecTtsa BpaLlaembix 6ut (B gnanasoHe [1..31])
Q INT NpOBepHyTas BNpaBo BenuynHa
ecnv NbR <= 0, TO HeT Hukakoro addpekra
OnucaHue:

BpawiaeT 6uthbl BNpaso. Bpaullamcn 32 oura:

CTT] [h

(*FBD npumep 6noka “ROR™)
ror

register N

1 INbR 04‘ result

(* ST OkBuBaneHT: *)

result := ROR (register, 1);

(* register = 2#0100_1101_0011_0101 *)
(*result =2#1010_0110_1001_1010 *)

(*IL:*)

LD register
ROR 1

ST result
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SHL
shl
1IN
INbS Qr
AprymeHTbI:
IN INT nobas Lenas aHanoroeas BenuMynHa
NbR INT KOnuyecTBa caBuraembix 6ut (B avanasoe [1..31])
Q INT NpoBepHyTasa BNpaBo BenuynHa
ecnu NbR <= 0, To HeT Hukakoro adpdekra
MNaALWmnin GUT 3aMeHseT Hyrnem
OnucaHue:

Cposuraet 6uthl Brneso. Casuratotcs 32 6uta.
&4

<

— o

(*FBD npumep 6noka “SHL™)
shl

\ register —{n

1w a—| result

(* ST OkBuBaneHT: *)

result := SHL (register,1);

(* register = 2#0100_1101_0011_0101 *)
(*result =2#1001_1010_0110_1010 %)

(* IL OkBMBaneHT: *)

LD register
SHL 1
ST result
SHR
shr
1IN
INbS Qr
AprymeHTbI:
IN INT nobas Lenas aHanoroeas BenuMynHa
NbR INT KonuyecTBa caBuraembix 6ut (B avanasoxe [1..31])
Q INT NpoBepHyTasa BNpaBo BenuynHa

ecnu NbR <= 0, To HeT Hukakoro adpdekra
MNaALWmnin GUT 3aMeHseT Hyrnem
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OnucaHue:
Coguraet 6utbl Bneeo. Casuratotcs 32 buta.
»

LT [
(*FBD npumep 6roka “SHR™)
shr

register —n

1 s o result

(* ST OkBuBaneHT: *)

result := SHR (register,1);

(* register = 2#1100_1101_0011_0101 *)
(*result =2#1110_0110_1001_1010*)

(* IL OkBMBaneHT: *)

LD register
SHR 1
ST result
MIN
min
IN1
IN2 Q
AprymeHTbI:
IN INT niobas 3HakoBas Lienas BenuymHa
IN2 INT (He moxeT 6bITb REAL)
Q INT MWHUMYM U3 BYX BXOA4OB
OnucaHue:

OnpeaenseT MUHMMarbHOe 3HaveHne U3 ABYX LenbiX.
(*FBD npumep 6nokos “MIN” n “MAX"™)

min

max_value w1 max

value N2 af—{mt

min_value aQ 4| new_value |

(* ST OkBuBaneHT: *)
new_value := MAX (MIN (max_value, value), min_value);
(*orpaHuumBaeT 3HadeHve B AvanasoHe [min_value..max_value] *)

(* IL OkBMBaneHT: *)
LD max_value
MIN value
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MAX min_value
ST new_value
MAX
ApryMeHTbI:
IN1 INT
IN2 INT
Q INT
OnucaHue:

max

nobas 3HakoBas Lenas BenuymHa
(He moxeT 6bITb REAL)
MaKCUMyM 13 ABYyX BXOAO0B

OnpepensieT MakcMManbHOe 3HayeHne 13 ABYyX LenbiX.
(*FBD npumep 6nokoB “MIN” n “MAX"*)

min
max_value {1

value N2 af—{w1
min_value

Q 4| new_value |

(* ST OkBuBaneHT: *)

new_value := MAX (MIN (max_value, value), min_value);
(*orpaHnumBaeT 3HadeHve B guanasoHe [min_value..max_value] *)

(* IL OkBMBaneHT: *)

LD max_value
MIN value
MAX min_value
ST new_value
LIMIT
al
AprymeHTbI:
MIN INT MUHUMarnbHas 4onycTuMmas BenuyinHa
IN INT niobas 3HakoBas Lienas BenuymHa
MAX INT MakcumarbHas 4onycTuMas BenuyinHa
Q INT BbIxoaHas BenMYMHa orpaHuyeHHas 3agaHHbIM
ananasoHoM
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OnucaHue:
YnepxuBaeT BenuYMHY B 3adaHHbIM Auanas3oHe. BenuuuHa coxpaHsieTcs ecnu oHa
MeXZy MakCUMyMOM M MWHMMYMOM WM CTaHOBUTCS PaBHOW MakCUMyMy ecriv OHa
GonblUe MakcMMyMa M CTaHOBUTCSI paBHOW MUHUMYMY €CI OHa MEHbLUE MUHMMYMA.

(*FBD npumep 6r1oka “LIMIT™)

limit

min_value i
value —n

max_value —max o—( new_value

(* ST OkBuBaneHT: *)
new_value := LIMIT (min_value, value, max_value);
(* orpaHnumBaeT 3HaveHue B gmanasoHe [min_value..max_value] *)

(* IL OkBMBaneHT: *)

LD min_value
LIMIT value, max_value
ST new_value
MOD
mod
qIN
-Base Qf
ApryMeHTbI:
IN INT nobas 3HakoBas Lenas BenuymHa
Base INT AomkHa 6bITb OonbLue Hyns
Q INT BblyMcneHve moayns (sxog MOD 6a3a)
BOo3BpaLlaeT -1 ecnu Base <=0
OnucaHue:

Bbluncnsiet MoAynb Lenoro 3HaveHus.

(*FBD npumep 6noka “MOD”*)
]

value

divider I o] division_result

mod

o] rest_of_division

(* ST OkBuBaneHT: *)
division_result := (value / divider); (* uenoe genexue *)
rest_of_division := MOD (value, divider); (* ocTtaTok oT geneHus *)
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(* IL OkBMBaneHT: *)

LD value
DIV divider
ST division_result
LD value
MOD divider
ST rest_of_division
MUX4
mux4
1SEL
AIN1
1IN2
1IN3
1IN4 Qf
ApryMeHTbI:
SEL INT Lenbivi cenekTop (formkeH 6biTe B AnanasoHe [0..3])
IN1..IN4 INT Lienas aHarnoropasi BenuymHa
Q INT =value1if SEL=0
=value2 if SEL = 1
=valued if SEL = 2
=value4d if SEL = 3
=0 onsa gpyrnx 3Ha4eHun cenekropa
OnucaHue:

MynbTunnekcop 4 BXxogoB: BbIGMpaeT 0gHO 13 YeTbIpeX LienbIX Ymcen.
(*FBD npumep 6roka “MUX4"*)

mux4
choice —{ser
1[—fn
10]—{ne
100)—ms
T000]— s o1 range ]

(* ST OkBuBaneHT: *)

range := MUX4 (choice, 1, 10, 100, 1000);

(* BbIGOP M3 4 NpegonpeneneHHbIX 3HAaYEHUA, HaNpuMep, ecnu BbIGop - 1, 3HadeHne Byaet
10 %)

(* IL OkBMBaneHT: *)

LD choice
MUX4 1,10,100,1000
ST range
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MUX8
al
AprymeHTbI:
SEL INT LienbIii cenekTop (formkeH 6biTe B AnanasoHe [0..7])
IN1..IN8 INT Lenas aHanoroeas BenuynHa
Q INT =value1 if SEL=0
=value2 if SEL = 1
;'values if selector =7
= 0 gns Bcex gpyrnx 3HavyeHun cenexkropa
OnucaHue:

MyJ'IbTMI'IJ'IeKCOp 8 Bx0oOoB: Bbl6l/|paeT OHO 13 BOCbMW UenbIX Yncern.

(*FBD npumep 6rnoka “MUX8"*)

mux8
choice [t
1
52
10[——{ns
50[—{ne
100 w
500 M
1000—w
5000 a—] range |

(* ST OkBuBaneHT: *)

range := MUX8 (choice, 1, 5, 10, 50, 100, 500, 1000, 5000);

(* BblOMpaeT M3 8 npeponpedeneHHbIX 3HaYEHW, Hanpumep, ecnu BblbpaHa 3, 3HaveHve
Byanet 50 *)

(* IL OkBMBaneHT: *)

LD choice
MUX8 1,5,10,50,100,500,1000,5000
ST range
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oDD
odd
IN Qf

AprymeHTbI:

IN INT nobas Lenas 3HakoBas aHanorosas BenmynHa

Q BOO TRUE ecnu BxogHas BenuMynHa HeveTHas

FALSE ecnu BxoaHas BenMuYnHa YeTHas

OnucaHue:

MpoBepseT Lenyto BeNMUMHY Ha YETHOCTb: Pe3ysbTaT - YETHbIA N HEYETHBIN.
(*FBD npumep 6noka “ODD”™*

[ value RETURN

| 1]— ] value |

(* ST OkBuBaneHT: *)

If Not (ODD (value)) Then Return; End_if;
value := value + 1;

(*menaet 3Ha4eHue YeTHbIM®)

(* IL OkBMBaneHT: *)
LD value
OoDD

RETNC

LD value
ADD 1

ST value

RAND

rand

-|base Qr

ApryMeHTbI:
base INT onpegenseT AOMyCTUMOE MHOXECTBO Yucen
Q INT crnyyanHas BenuynHa B gvanasoHe [0..base - 1]

OnucaHue:
[aet cnyyanHyio Lenyo BenuyvHy B 3a4aHHOM AuanasoHe.
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(*FBD npumep 6roka “RAND”™*)
rand mux4

4 '— base Q—{sEL

——IN1

—{IN2

IN3

—IN4 o—ﬂWﬂ

[o2] (o] o)
\

(* ST OkBuBaneHT: *)

selected := MUX4 ( RAND (4), 1,4, 8,16 );

(*

CnyYanHbI BbIGOp 04HOro 13 4 NpegonpeaeneHHbIX 3Ha4YeHnn
RAND BbigaeT 3HayeHue B uHtepsane [0..3],

Tak 'selected' Bbixogawmin n3a MUX4, nonyuunt criydanHoe 3HayeHne
1 ecnn 0 BbixoauT 13 RAND,

unm 4 ecnu 1 BbixoguT 3 RAND,

mnn 8 ecnun 2 Bbixoaut u3 RAND,

unm 16 ecnu 3 BoixoguT 13 RAND,

")

(* IL OkBMBaneHT: *)

LD
RAND
MUX4 1,4,8,16
ST selected
SEL
sel
1SEL
AIN1
1IN2 Qf
ApryMeHTbl
SEL BOO onpegenseT BblbpaHHy BENUYMHY
IN1, IN2 INT nobas uenas aHanoroeas BenuMynHa
Q INT = value1 ecnn SEL = FALSE
= value2 ecrim SEL = TRUE
OnucaHue:

[BOUYHbIN CenekTop: BbI6MpaeT 3Ha4YeHue 13 AByX LenbiX Yucen.

(*FBD npumep 6roka “*)

sel
AutoMode EL
ManuCmd {1
InpCmd o ProCmd ]

_(* ST OkBMBaneHT: *)
ProCmd := SEL (AutoMode, ManuCmd, InpCmd);
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(* BoIGOP KOMaHAbI *)

IN MSG nobas HenycTas cTpoka
LD AutoMode
SEL ManuCmd,InpCmd
ST ProCmd
ASCII
ascii
qIN
Pos Code|
ApryMeHTbI:
IN MSG nobas HemycTas cTpoka
Pos INT nosuumsi BeIGpaHHOro cMMBona
B AvanasoHe [1..len] (len - anuHa coobwenns IN)
Code INT Kop, BbIopaHHOro cumBeona
(8 onanasoHe [0..255])
Bo3BpaLiaeT 0 ecrnn Pos BHe CTpoku
OnucaHue:

Oaet ASCII kog cumBona B CTPOKe.
(*FBD npumep 6noka “ASCII™)
ascii

message N
1|—ros Codel FirstChr

(* ST OkBuBaneHT: *)
FirstChr := ASCII (message, 1);
(* FirstChr - ato ASCII kog nepBoro cumeona cTpoku *)

(* IL OkBMBaneHT: *)

LD message
ASCII 1
ST FirstChr
CHAR
char
-HCode Qf

AprymeHTbI:

Code INT koA B AnanasoHe [0..255]

Q MSG CTpOKa U3 04HOro cumBorna

cumson umeet ASCII ko 3aaaHHbIN Ha Bxoae
(vcnonb3yetca ASCII koa no moayrnio 256)

B-318 ICS Triplex ISaGRAF Inc.



OnucaHume sa3blka

OnucaHue:

value

[aeT cTpoky 13 ogHoro cumeorna ¢ 3agaHHbIiM ASCII kogom.
(*FBD npumep 6noka “CHAR™)
+

char

Code Q—Q Display

(* ST OkBuBaneHT: *)
Display := CHAR ( value + 48 );
(* s3HaveHue B gnanasoHe [0..9] ¥)

(* 48 - a0 ascii kog '0' *)
(* result - cTpoka 13 ogHoro cumsona ot '0' go '9' *)

(* IL OkBMBaneHT: *)

LD
ADD
CHAR
ST

DELETE

AprymeHTbI:

IN
NbC
Pos

Q

OnucaHue:

Display

MSG
INT
INT

MSG

Ypansiet yactb CTPOKMW.

(*FBD npumep 6noka “DELETE"™)

CAT
[ ABCD' |
'EFGH'
4

delete
1IN

INbC

nobas HenycTasi cTpoka

KONM4eCTBO CUMBOJIOB, KOTOPbIE HYXHO yaanuTb
no3uLmMsi NepBOro CMMBONa ANs yaaneHus
(no3vums nepeoro cMmBeorna CTpoku - 1)
N3MeHeHHas CTpoka

nycras ctpoka ecnm Pos < 1

nepBoHavanbHasi ctpoka ecnv Pos > anuHa IN
nepBoHavanbHasi ctpoka ecnv NbC <=0

complete_string

delete

IN

INbC

pos o] sub_string
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(* ST OkBuBaneHT: *)
complete_string := 'ABCD' + 'EFGH'; (* nonHasi cTpoka - 3to '"ABCDEFGH' *)
sub_string := DELETE (complete_string, 4, 3); (* sub_string is 'ABGH' *)

(* IL OkBMBaneHT: *)

LD 'ABCD'
ADD 'EFGH'
ST complete_string
DELETE 4,3
ST sub_string
FIND
find
1In
Pat Pos |
ApryMeHTbI:
IN MSG ntobas cTpoka
Pat MSG nobas HemycTas cTpoka
Pos INT =0 ecnu noacTpoka Pos He HavigeHa
=Mo3VuMsi MEepBOrO  CUMMBOMA MEpPBOro  BXOXOEHUS
noacTpokm Pat (nepBasi nosuuus - 1) aTa
YHKUMSA OTNMYaEeT 3arnaBHble OyKBbl OT MPOMMUCHbIX
OnucaHue:

HaxoguT noacTpoky B cTpoke. Bo3BpalyaeT nonoxeHe NoACTPOKU B CTPOKE.
(*FBD npumep 6noka “FIND™)

CAT
[ ABCD |
'EFGH'

'CDEF}—p Pot—]| found

(* ST OkBuBaneHT: *)
complete_string := 'ABCD' + 'EFGH'; (* nonHasi cTpok - ato '"ABCDEFGH' )
found := FIND (complete_string, 'CDEF'); (* HangeHo 3 *)

(* IL OkBMBaneHT: *)

LD 'ABCD'

ADD 'EFGH'

ST complete_string
FIND 'CDEF'

ST found
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INSERT

AprymeHTbI:
IN MSG
Str MSG
Pos INT
Q MSG

OnucaHue:

insert
1IN

str

HavanbHas cTpoka

CTPOKa KOTOPYIO HY)XHO BCTaBUTb
no3numsi BCTaBkn

BCTaBKa Aenaercs nepes nosvuven
(nepsas no3unuus - 1)

N3MeHeHHas CTpoka

nycras ctpoka ecnm Pos <0
coefuHeHne cTpok ecnu Pos > gnivHa IN

BcraBnsiet NOACTPOKY B CTPOKY Ha4YnMHadA C OaHHOW No3uumn.

(*FBD npumep 6noka “INSERT”™)

insert
'Mr JONES'[—~
'Franck '[—sv
4 |—pos

] MyName

(* ST OkBuBaneHT: *)

MyName := INSERT ('Mr JONES', 'Frank ', 4);
(* MyName - ato 'Mr Frank JONES' *)

(* IL OkBMBaneHT: *)

LD 'Mr JONES'
INSERT 'Frank ',4
ST MyName
LEFT
AprymeHTbI:
IN MSG
NbC INT
Q MSG

left

1N

INbC Qr

nobasi HenycTasi cTpoka

Konn4ecTBo cMMBOMOB, KOTOPbIE HYXHO U3bATb
He MoXeT ObITb GonbLue cTpoku IN

nesas yactb cTpokm IN (ee anvHa = NbC)
nyctas ctpoka ecrivm NbC <0

Bcsi cTpoka IN ecnu NbC > anumna IN
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OnucaHue:

BepeT neByto yacTb CTpoku. KonmyecTBo CMMBOMOB 3a4aHo.
(*FBD npumep 6nokoB “LEFT” n “RIGHT"*)

right

'12345678
4 O—L CAT

left Jf —{ complete_string

(* ST OkBuBaneHT: *)

complete_string := RIGHT ('12345678', 4) + LEFT (12345678, 4);
(* nonHas cTpoka - aTo '56781234"

3HaveHune Bbixoasauwee ns RIGHT - aT1o '5678'

3HayeHue Bbixogsiiee u3 LEFT - ato '1234'

")

(* IL OkBuBaneHT: CHavana Bbi3biBaeTcst LEFT *)

AprymeHTbI:

IN
NbC

Pos

Q

OnucaHue:

12345678
4

sub_string (* npoMeXyTouYHbIV pedynbTaT *)
12345678

4

sub_string

complete_string

mid
1IN
INbC
Pos Q
MSG nobas HenycTas cTpoka
INT KonnyectBo cMMBOOB, KOTOPbIE HYXXHO U3bSATb
He MoXeT 6bITb 6onbLue AnnHbI cTpoku IN

INT no3unumsi NOACTPOKU

Pos nomxeH yka3blBaTb Ha NEPBbI CUMBOS NOACTPOKM
(nepBasi npaBunbHas no3uuusi 1)

MSG cpepHss 4yacTb ctpoku IN (ee anvHa = NbC)
nycTas CTpoka ecnv napameTpbl HENpaBUbHbIE

BepeT HacCTb CTPOKMW. KonnyectBo cMMBONOB 1 NO3ULUS nepBOro cMMmBeosa 3agaHbl.
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(*FBD npumep 6noka “MID™)

mid
'abcdefgh'—{~
2 —1nec
Ao of—] sub_string ]

(* ST OkBuBaneHT: *)
sub_string := MID (‘abcdefgh’, 2, 4);
(* nopgcTpoka - 'de' *)

(* IL OkBMBaneHT: *)

LD 'abcdefgh’
MID 2,4
ST sub_string
MLEN
mlen
IN NbC

AprymMeHTb!:

IN MSG nobas HemycTas cTpoka

NbC INT KonnyectBo cumeonos B cTpoke IN
OnucaHue:

BbluncnseT gnvHy cTpoku.
(*FBD npumep 6noka “MLEN"*

complete_string |

<
3 .. q RETURN
left
o prefix ]

(* ST OkBuBaneHT: *)

nbchar := MLEN (complete_string);

If (nbchar < 3) Then Return; End_if;

prefix := LEFT (complete_string, 3);

(*aTa nporpamma usBnekaeT 3 CMMBOSA U3 NEBO YaCTW CTPOKM KNafeT pe3ynbTar B
CTPOKOBYH NepeMeHHyYHo prefix HUKakux AeACTBUIA HE BbINOMHSETCS eCNy AnMHA CTPOKM
MeHee 4yem 3 cumBona®)

(* IL OkBMBaneHT: *)

LD complete_string
MLEN

ST nbchar

LT 3
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RETC
LD complete_string
LEFT 3
ST prefix
REPLACE
replace
qIN
qStr
INbC
Pos Q
ApryMeHTbI:
IN MSG ntobas cTpoka
Str MSG CTpOKa, KOTOPYH HYXXHO BCTaBUTb
NbC INT KonunuyecTBo cMmBOmoB, KOTOpble AOMKHbI ObITh  yaaneHbl
Pos INT [Mo3numsa NepBoro MU3BMeHeHHOro cMMBONa
(nepBas npaBunbHasa no3nuus 1)
Q MSG M3MEeHeHHasi CTpoKa:
-NbC cumBonoB yaansitotcst HaunHas ¢ nosuumm Pos
-3aTem CcTpoka Str BBOAMTCHA HauMHas ¢ 3TOW Nosuumm
BO3BpaLLaeT NycTyt cTpoky ecnu Pos <= 0
Bo3BpawaeT coegunHeHne cTpok (IN+Str) ecnm Pos
6onbLue, Yem anvHa cTpoku IN
BO3BpaLlaeT HayanbHyto cTpoky IN ecnu NbC <=0
OnucaHue:

3ameHsieT 4acTb CTPOKM HOBbIM HAaBoOPOM CYMBOOB.
(*FBD npumep 6noka “REPLACE™)
replace

'Mr X JONES|—{~
'Frank'—fsr

1 [——{noc

2 4 [ WyName ]

(* ST OkBuBaneHT: *)
MyName := REPLACE ('Mr X JONES, 'Frank', 1, 4);
(* MyName - ato 'Mr Frank JONES' *)

(* IL OkBMBaneHT: *)

LD 'Mr X JONES'
REPLACE 'Frank’,1,4
ST MyName
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RIGHT
right
TN
INbC Q
ApryMeHTb!:
IN MSG nobas HemycTas cTpoka
NbC INT He MOXeT ObITb 6onbLue, Yem annHa cTpoku IN
Q MSG npaeas 4acTtb cTpoku IN (ee gnvHa = NbC)
nyctas ctpoka ecriv NbC <0
Bcsi cTpoka IN ecnu NbC > anuna IN
OnucaHue:

Bepet npaByto YacTb cTpoku. Konnyectso cMMBOMOB 3a4aHo.
(*FBD npumep 6nokos “LEFT” n “RIGHT"*)
right

'12345678]
4” O—L CAT

left J I complete_string
Ln

INbC qQf

(* ST OkBuBaneHT: *)

complete_string := RIGHT ('12345678', 4) + LEFT (12345678, 4);
(* nonHas cTpoka - aT1o '56781234'

3HayeHue Bbixogasilee n3 RIGHT - ato '5678'

3HayeHue Bbixoasulee n3 LEFT - ato '1234'

%)

(* IL OkBmBaneHT: CHavana Bbi3biBaeTcs LEFT *)

LD 12345678
LEFT 4
ST sub_string (* npoMexXyTou4HbI pe3ynbTaT *)
LD 12345678
RIGHT 4
ADD sub_string
ST complete_string
DAY_TIME
day_time
SEL af
ApryMeHTbI:
SEL INT BbIOOpP BbIXOAA

O=Tekywjasa gata
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1=TekyLlee Bpems
2=0eHb Hegenu
Q MSG Bpemsi/aaTa, BblpaXXeHHble CUMBOIbHOW CTPOKOW
‘YYY/MMM/DDD’ ecnm SEL = 0
‘HH:MM:SS’ ecnn SEL = 1
nms gHa ecriv SEL = 2 (Hanpumep: ‘Monday’)

OnucaHwve:
BosBpallaeTt gaty unv Bpems AHsl, BblpaXKEHHbIE CUMBOMbHOW CTPOKOW.
(*FBD npumep 6noka “DAY_TIME™)
day_time
Of—s= CAT

day_time — Display
1 SeL

(* ST OkBuBaneHT: *)
Display := Day_Time (0) +'; '+ Day_Time (1);
(*®opmar Tekcta: 'YYYY/MM/DD ; HH:MM:SS' *)

(* IL OkBmBaneHT: CHavana Bbi3biBaeTcsa day_time(1) *)

LD 1
DAY_TIME
ST hour_str  (* npomexyTouHbIN pe3ynbTaT *)
LD 0
DAY_TIME
ADD "
ADD hour_str
ST Display
ARCREATE
arcreate
11D
1Size ok|
AprymeHThbI
ID INT naeHTuukaTop MaccuBa (OormkeH OblTb B npegenax
[0..15])
Size INT KONMYeCcTBO 3MEMEHTOB B Maccuee
Q INT pesynbTaT UCMONMHEHNs
1 = ecnn maccyB 6bI YCNeLwHO Co3aaH
2 = HenpaBWnbHbIN MAEHTUMMKATOP Maccuea U Maccus
yXXe cosfaH
3 = HenpaBwWrbHbIA pa3Mmep
4 = He XBaTUMO NamATH
OnucaHue:

Co3sfaHne maccuBa Lenbix.
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Mpenynpexaexve: B npunoxeHun moxeT GbiTb He 6onee 16 maccuBoB. MaccuB copepxut
uenble aHanoroBble 3HayeHusi. Ecnu pasmep maccuBa 6nv3ok Kk pasmepy umetoLlencs
CcBOOOAHOM MamMATW, TO 3Ta (PYHKUMSA MOXET BbI3BaTb CMCTEMHYK OLIMOKYy Mpu 3axeaTe
namsiTu.

(*FBD nporpamma, cosparoLwias MaccvB Lienbix*)

arcreate
[ ident e <>

N2 o—{ array_error
1 f

(* ST OkBuBaneHT: *)
array_error := (ARCREATE (ident, 16) <> 1));

(* IL OkBMBaneHT: *)

LD ident
ARCREATE 16
NE 1
ST array_error
ARREAD
arread
11D
Pos Q
ApryMeHTbI:
ID INT naeHTudukatop MaccuBa (gormkeH OblITb B mpepenax
[0..15])
Pos INT no3uumsi aNeMeHTa B Mmaccuee
(momkHa 6bITh B Nnpeaenax [0..size-1])
value INT 3HaYeHVe CYUTAHHOIO AremMeHTa
0 = ecnv apryMeHT HenpaBWITbHbIN
OnucaHue:

YnTaeT anemMeHT mMaccuBa LerblX.
(*FBD nporpamma, ncnonb3ytowas 6rnok ynpaBneHns Maccmsom™)

array_error
| RETURN

arread
[ ident e
index pos o] read_value

(* ST OkBuBaneHT: *)

If (array_error) Then Return; End_if;
read_value := ARREAD (ident, index);

(* array_error npuxogut ot ARCREATE call *)
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(* IL OkBMBaneHT: *)

LD array_error
RETC
LD ident
ARREAD index
ST read_value
ARWRITE
arwrite
ok
ApryMeHTbI:
ID INT naeHTudukatop maccuBa (gormkeH ObiTb B mpepenax
[0..15])
Pos INT no3uumsi afieMeHTa B Maccuee
(momkHa 6bITh B Nnpeaenax [0..size-1])
IN INT HOBOE 3Ha4YeHue dremMeHTa
ok INT pesynbTaT UCMOMHEHNs
1 = 3anucek 6bina ycnewHo BeINONHeHa
2 = HenpaswUnbHbIN NAEHTUDUKATOP Maccuasa
3 = HenpaBUIbHbIN NHAEKC
OnucaHue:

3anomuHaeT (3aI'IVICbIBaeT) 3Ha4YeHne B MaccuB UenblX.

(*FBD nporpamma, ncnonb3ytowas 6ok ynpaBneHns Maccmsom™)
array_error
|

| RETURN
arwrite
ident e
index e
value 1w of—] write_status |

(* ST OkBuBaneHT: *)

If (array_error) Then Return; End_if;
write_status := ARWRITE (Ident, Index, value);
(* array_error npuxogut ot ARCREATE *)

(* IL OkBMBaneHT: *)

LD array_error
RETC

LD ident
ARWRITE index,value
ST write_status
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F_ROPEN

AprymeHTbI:
Path

ID

OnucaHue:

MSG

INT

F_ROPEN

|Path IDJ

Mms garina MoXeT onpeaensTb NyTb JOCTyNa K dhainy ¢
ncnonb3oBaHWemM CUMMBOMOB / unu \ Ansi onpeaeneHus
aonpektopuun. [nst NepeHoCUMOCTU MpUnoxennn / vmm \
3KBUBANEHTHbI

Homep dhanna

0 ecnu Bbina owwmbka: dann He cyLecTByeT

OTKpblBaeT ABOWYHbIA hann Aans yteHusi. [orkeH ucnonb3oBaTbess ¢ FX_READ u
FX_CLOSE. 3Ta dyHKuus He BkntoveHa B cumynaTop ISaGRAF.

(*FBD nporpamma, ncnonb3ytoLias 6rnok ynpaeneHus daiinom*)

F_ROPEN .
'c:\data\data.bin' Path o1 file id |

file id

-

0l

N2 o error |

(* ST OkBuBaneHT: *)
file_id := F_ROPEN('c:\data \data.bin');
error := (file_id=0);

(* IL OkBMBaneHT: *)
'c:\data\data.bin’

LD

F_WOPEN

AprymMeHTb!:

Path

file_id
0
error

MSG

INT

F_WOPEN

“|Path D

nms chavina MoXeT onpefensTe NyTb AOCTyna K dpanny ¢
Mcnonb3oBaHMemM cumBsonoB / vnu \ Ans onpeaeneHus
avpekTopun. [nsi nepeHocMMocTV npunoxeHun / vnm \
3KBMBAnNEHTHbI.

Homep dhanna

0 ecnu 6bina owmbka: dann He cyLecTByeT
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OnucaHue:

OTKpblBaeT ABOWYHbIA bann Aans yteHusi. [orkeH ucnonb3oBaTbess ¢ FX _READ u
FX_CLOSE. 3Ta dyHKuus He BkntoveHa B cumynaTop 1ISaGRAF.

(*FBD nporpamma, ncnonb3ytoLias 6rnok ynpaeneHus daiinom*)

F_WOPEN .
'c:\data\data.bin' Path o1 file id |

[ file 1d =
[ 0f—1mne al—] error |
(* ST OkBuBaneHT: *)
file_id := F_WOPEN('c:\data \data.bin");
error := (file_id=0);
(* IL OkBMBaneHT: *)
LD 'c:\data\data.bin’
F_WOPEN
ST file_id
EQ 0
ST error
F_CLOSE
F_ CLOSE
1o o[
ApryMeHTb!:
ID INT HoMep dpavina: Bo3BpalleHHbIi dyHkumamm F_ROPEN
wnn F_WOPEN
ok BOO cratyc
TRUE ecnu chann 3akpbIT ycnewHo
FALSE ecnv 6bina owmbka
OnucaHue:

3akpbiBaeT ABOUYHbLIV hann, oTkpbITbii dyHKkuusmn F_ROPEN nmimv F_WOPEN. O3ta

YHKUMS He BKMoYeHa B cumynsaTop |

(*FBD nporpamma, ncnonb3ytowas 6rmoku

SaGRAF.

npasnexusi hainom™)

F_ROPEN
[ 'data.bin'\}—lm o—] file_id |

F_CLOSE
[ file_id 1o

s ok |
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(* ST OkBuBaneHT: *)
file_id := F_ROPEN('data.bin');
ok := F_CLOSE(file_id);

(* IL OkBMBaneHT: *)

LD 'data.bin’
F_ROPEN
ST file_id
F_CLOSE (* ngeHTndukaTop danna yxe B TekyLeM pesynbTaTe *)
ST ok
F_EOF
F_EOF
D okf
AprymeHTbI:
ID INT HoMep dpaiina: Bo3BpalleHHbIi dyHkumsimm F_ROPEN
unun F_WOPEN
ok BOO MHOMKaTOp KoHUa channa
TRUE ecnu koHew, daiin Obin AOCTUrHYT Npy nocrnegHeM
YTEHUN UK 3anncu
FM_READ nocnegHee coobLieHMe npoynTtaHHoe w3
darina MoxeT ObiTb HEBEPHBLIM, ECNU MNOCNEAHWUI CUMBON
HEe CMMBOI OKOHYaHWs1 CTPOKU
OnucaHue:

[MpoBepsieT AOCTUrHYT nu KoHel chavina. 3Ta PYHKUMS He BKIKOYEHa B CUMYMATOP
ISaGRAF.

(*FBD nporpamma, ncnonb3ytowas 6rnoku ynpasneHus dannom™)
F_ROPEN
[ ‘data.bin] pain ) [ file_id |

not_eof:

FA_READ
I file_id — o—] VAL ]

F_EOF
[ file_id | *«[—O>>not_eof

[ Tastval =" ”—L CAT
Msg l»
[ VAL | a — message 1

F_CLOSE
[ file_id o of—1 oK I
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(* ST OkBuBaneHT: *)
file_id := F_ROPEN('data.bin');
WHILE not(F_EOF(file_id))

VAL := FA_READ(file_id);
END_WHILE;
MESSAGE :='last val =' + msg(VAL);
ok := F_CLOSE(file_id);

(* IL OkBMBaneHT: *)

LD 'data.bin’
F_ROPEN
ST file_id
LD file_id
F_EOF
JMPC END_OF_FILE
NOT_EOF: LD file_id
FA_READ
ST VAL
LD file_id
F_EOF
JMPNC NOT_EOF (* ecnu He eof, To untatb*)
END_OF_FILE:LD VAL
MSG
ST val_msg (* npeBpaLleHne VAL B cTpoky *)
LD last val ="'
ADD val_msg
ST MESSAGE
LD file_id
F_CLOSE
ST ok
FA_READ
FA_READ
40 Qf
ApryMeHTb!:
ID INT HoMep dhanna: Bo3BpaLleHHbIn dyHkumen F_ROPEN
Q INT Lenasi aHanoropasi BenmunmHa cuMtanHas 13 cpanna
OnucaHue:

YutaeT aHanorosble MepemMeHHble M3 ABOMYHOro anna. [lormkHa Wncnonb3oBaTbCs C
F_ROPEN un F_CLOSE. 3Ta ¢yHKUMSI OCyLlecTBNsieT nocrnegoBaTterbHbIA A0CTYN K
hanny, HauMHas c npeppigywen nosvuuun. Mepebii BbizoB nocrie F_ROPEN uutaer
nepsble 4 GanTa painna, Kaxabll BbI30B CABWraeT ykasaTenb YTeHus. [1nsi npoBepku
OOCTUrHYT nun KoHey, chavina ucnonb3dynte F_EOF. 3Ta dyHKkuMa He BknioyeHa B
cumynsitop ISaGRAF.
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(*FBD nporpamma, ncnonb3ytowas 6rnoku ynpasneHus dannom™)
F_ROPEN
[ "voltramp'——pan o—] file_id

FA_READ
[ file_id e o— vstart |
FA_READ
[ file_id e o— vend |
FA_READ
[ file_id | o—] vinc I
FA_READ Tmr
[ file_id e i o—] delat_tim |
F_CLOSE
[ file_id e of—] ok ]

(* ST OkBUBaneHT: *)

file_id := F_ROPEN('voltramp.bin');

vstart := FA_READ(file_id);
vend := FA_READ(file_id);
vinc := FA_READ(file_id);

delta_tim := tmr(FA_READ(file_id));

ok := F_CLOSE(file_id);

(* IL OkBMBaneHT: *)
LD
F_ROPEN
ST
FA_READ

(* npeBpalLeHue B timer *)

'voltramp.bin'
file_id

(* umTaTtb vstart *)
vstart
file_id

(* umTaTb vend *)
vend
file_id

(* unTatb vinc *¥)
vinc
file_id

(* uuTaTb delta_tim *)
delta_tim
file_id
ok
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FA_WRITE

AprymMeHTbI:
ID
IN
Q

OnucaHue:

INT
INT

BOO

N ok[

HoMep dhanna: Bo3BpaLleHHbIn dyHkunen F_WOPEN
Lenas aHanoroBas Benu4YMHa, KOTOPYK HYXXHO 3anucaTb
B channa.

cratyc BbinonHeHus: TRUE ecnm ok

3anucbiBaeT aHanoroBble NepemMeHHble B ABOMYHbLIN (hann. 3Ta yHKUMS ocyLlecTBnseT
nocrefoBaTenbHbI AOCTYN K dhanny, HauMHasa ¢ npefblaywen nosvumn. MNepBbii BbI30B
nocne F_WOPEN 3anucbiBaeT nepBble 4 6Gainta daina, Kaxablii Bbl30B CABUraeT
ykasaTtenb 4YTeHus. [insg npoBepku AOCTUIHYT Ny KoHew davina ucnone3yvte F_EOF. 31a
yHKUMSI He BKItoveHa B cumynsatop 1ISaGRAF.
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(*FBD nporpamma*)

F_WOPEN

| ‘databin' ] o file_id
nb_written

|

FA_WRITE

Ana +

S

H
o

N

I nb_written I 4' nb_written

S

Ana +
ok [ |IN Q

I nb_written I 4' nb_written

FA_WRITE

H

[ vine |

S

Ana +

ok [N Q

I nb_written I 4' nb_written

FA_WRITE
o Ana +
Ana N 1 e [ Q
delta_tim n a I nb_written

H

%

file_id

4' nb_written

F_CLOSE

!

file_id ok

= NOERROR

z

!
H
o

RETURN

ERR FILE ERROR

(* ST OkBuBaneHT: *)
file_id := F_WOPEN('voltramp.bin');
nb_written :=0;
nb_written := nb_written + ana(FA_WRITE(file_id,vstart));
nb_written := nb_written + ana(FA_WRITE(file_id,vend));
nb_written := nb_written + ana(FA_WRITE(file_id,vinc));
nb_written := nb_written + ana(FA_WRITE(file_id,ana(delta_tim)));
ok := F_CLOSE(file_id);
IF ( nb_written <> 4) THEN

ERROR := ERR_FILE;

END_IF;

(* IL OkBMBaneHT: *)
LD 'voltramp.bin'
F_ROPEN
ST file_id
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LD 0
ST nb_written
LD file_id (* nucatb vstart *)
FA_WRITE vstart
ANA
ADD nb_written
ST nb_written
LD file_id (* nucatb vend *)
FA_WRITE vend
ANA
ADD nb_written
ST nb_written
LD file_id (*nncatb vinc *)
FA_WRITE vinc
ANA
ADD nb_written
LD (* nucatb delta_tim *)
ANA (* npeBpatuTb B integer *)
ST ana_delta_tim
LD file_id
FA_WRITE ana_delta_tim
ANA
ADD nb_written
ST nb_written
F_CLOSE
ST ok
LD nb_written
EQ 4
RETC (* Bo3Bpat ecnu paBHo 4 *)
LD ERR_FILE (* uHaue owwubka *)
ST ERROR
FM_READ
FM_READ
D Qf
AprymeHTbI:
ID INT HoMep chaiina: Bo3BpaLLeHHbIN cyHkumern F_ ROPEN
Q MSG coobLeHne cuutaHHoe u3 carina
OnucaHue:

YutaeT CTpoOKOBble MepeMeHHble M3 ABOMYHOro dhavina. [omkHa ucnonb3oBaTbCA C
F_ROPEN un F_CLOSE. O3ta gyHKUMS OCyLIeCTBnSeT nocrefoBaTernbHbi AOCTYN K
(panny, HaumHas c npegpigywen nosvumn. Mepebii BbizoB nocrie F_ROPEN uutaet
nepBylo CTPOKYy (halina, Kaxabld BbI3OB cABWraeT ykasatenb uTeHnus. Crpoka
3akaHumBaeTcs Hynem (0), cumBornom koHua ctpoku (\n’) unu Bosspatom (‘\r');

[nsi npoBepkn OOCTUrHYT N KoHey dparna ucnonb3ynte F_EOF.
BKIOYeHa B cumynatop ISaGRAF.

OTa yHKUMSA He
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(*FBD nporpamma, ncnonb3aytoLas 6roku ynpasneHus painom™)
| F_ROPEN |
[ ‘voltramp' ] Pan o I file_id 1

FM_READ
[l file_id | 3 a | status1 1
FM_READ
[I file_id I o a I status2 1
F_EOF
I file_id \m—o>> CLOSE_FILE
I ERR_FILE I I ERROR i
FM_READ
[l file_id | 3 a I unused_eof mes 1
CLOSE_FILE:
F_CLOSE
[l file id | o o [ ok I
(* ST OkBuBaneHT: *)
file_id := F_ROPEN('voltramp.bin');
status1 := FM_READ(file_id);
status2 := FM_READ(file_id);
IF (F_EOF(file_id)) THEN
ERROR := ERR_FILE;
unused_eof_mes := FM_READ(file_id);
END_IF;
ok := F_CLOSE(file_id);
(* IL OkBMBaneHT: *)
LD 'voltramp.bin'
F_ROPEN
ST file_id
FM_READ (* yvTaTb status1 *)
ST status1
LD file_id
FM_READ (* unTaTb status2 *)
ST status2
LD file_id
F_EOF
JMPNC CLOSE_FILE (* ecnu koHel dpavna, TO He Jdenatb
NPBLKOK )
LD ERR_FILE
ST ERROR
LD file_id
FM_READ (* uaTtaTb unused_eof _mes *)
ST unused_eof_mes
CLOSE_FILE LD file_id
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F_CLOSE
ST ok
FM_WRITE
FM_WRITE
ID
IN ok
AprymeHTbI:
ID INT Homep ¢parina: Bo3BpaLLeHHbIn dyHKumenn F_ ROPEN
IN MSG coobLleHne, KOTOpoe Hago 3anucatb B
danin
ok BOO cTaTyC BbINOJHEHWSA
TRUE ecnu ycnewHo
OnucaHue:

3anucbiBaeT CTPOKOBbIE MEPEMEHHbIE B ABOWYHbIA dhain. [omkHa Mcrnonb3oBaTbCcs C
F_WOPEN n F_CLOSE. 3ta ¢yHKUMSA OCyLUeCTBNAeT nocrnefoBaTenbHbli AOCTYN K
(hanny, HaumHas c npeabiayLien nos3uumu. MNepsbii BbizoB nocre F_WOPEN 3anuckiBaeT
nepBytlo CTPOKy dhainna, Kaxabli BbI30B CABUraeT ykasatenb 3anncu. 3Ta yHKUUS He
BKIOYeHa B cumynstop ISaGRAF.

(*FBD nporpamma, ncnonb3aytoLas 6roku ynpasneHusi cpainnom™)

F_WOPEN
[ ‘trace.txt’ pain o) file_id |
FM_WRITE
[ file_id —
[ 'First message' 1~ of—] ok |
FM_WRITE
[ file_id —
[ 'Last message' o—] ok |
F_CLOSE
[ file_id - of—] ok ]
(* ST OkBuBaneHT: *)
file_id := F_WOPEN('trace.txt');
ok := FM_WRITE(file_id,'First message');
ok := FM_WRITE(file_id,'Last message');
ok := F_CLOSE(file_id);
(* IL OkBMBaneHT: *)
LD 'trace.txt'
F_WOPEN
ST file_id
FM_WRITE'First message' (*nucaTb nepBoe coobLueHne *)
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ST ok

LD file_id
FM_WRITE'Last message'
ST ok

LD file_id
F_CLOSE

ST ok

(* nucatb BTOpoe coobLeHne *)

ICS Triplex ISaGRAF Inc.

B-339



OnucaHume sa3blka

B-340 ICS Triplex ISaGRAF Inc.



PykoBoACTBO Mnonb3oBaTens Leneson 3agaun

C. PykoBoacTBO nonb3oBaTesnii  LeneBow
3agaum
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C.1 BBepgeHue

LleneBas 3agava ISaGRAF paGoTaeT Ha KOHTpOnfepe B COOTBETCTBUM C XOPOLLIO U3BECTHOW
CXEeMOW:

CRAHMpOEaHHe
EXOIOE

HonomHern e
1SaCRAF IpPOTPAM CERITEH
Begin
Jizi8)
ENEEOM SANatD
o ol HCIoIHeHI e

TPODPAMM CERIT
Sequential

HernomHeHe
TPOTPAEMT CERITMIL
End

H=reHeHMEe EIMOOOE

1

Linkn ueneBoi 3agayun’' cCOCTOUT U3 CKAHMPOBaHMSA (U3NYECKUX BXOO0B, 00paboTKM AaHHbIX B

COOTBETCTBUM C NPUKIAAHON NPOrpamMMon U U3MEHEHUSI (PU3NYECKMX BbIXOAOB.

— MNepBasi YacTb 3TOM rMaBbl 0OBSCHSIET, Kak HavaTb paboTaThk ¢ Leneson 3anaden ISaGRAF
ans DOS, 0S-9, VxWorks u NT. Bo-nepBbIx, Bbl HafeTe, Kak 3anyCcTuTb LieneByto 3agaqvy
ISaGRAF gns kaxpgon u3 atux nnatcgopm. Mocne atoro, Bbl nony4uTte uHGOPMaLuio O
Takux cneundunyecknx OCOBEHHOCTAX KaK: 3anyck LerneBoW 3agayv Mnpu  BKIIOYEHWUM
nuTaHus, obpaboTke owmnboK, NoBeaeHUM B LEMOM U T.4.

— BTtopasi yacTb MMeeT geno c MeTogamu peanu3aumu norb3oBaTenbckmx “C” pyHKUMIA,
yHKUMOHaNbHbIX 6rMOKOB 1 YHKUMI Npeobpa3oBaHvsA ONS ynyylleHWUs LeneBon 3agadyun
1ISaGRAF.

— B TpeTbeit yactu copepxutcst uHgopmaums o Modbus n peanusauum 1ISaGRAF. B Hel
paccmaTpuBatoTca hopmaThl KaapoB ANt pa3nuYHbIX KOAO0B OYHKLUNA.

— B yeTBepTON YacTn paccmaTpmBaloTCa CPeACTBa NPEOAOSNIEHNSA OTKA30B NUTaHUS U pecTapT
uenesow 3agaun ISaGRAF.

1 310 PYKOBOACTBO ModpasyMeBaeT, 4YTO MOfb30BaTeNlb 3HakoOM C LeneBon 3agjaden
ISaGRAF
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C.2 YcTaHOBKa

[ns yctaHoBKkM TpebyeTcs okono 1 Mmerabanta namsiTy Ha QuUcke.
danin install.bat, Haxogdwmics Ha yCTAaHOBOYHOM [WCKE YCTaHOBWUT BCe Heobxoaumble
hannbl Ansa ykazaHHoW nnatgopmbl Ha Baw PC.

Mpumep: a:\install a: c:\path

yCcTaHaBnvBaeT painbl € a: Ha ¢: B kaTaror path.

Co3spaeTcs cneaytoLasl CTpyKTypa kaTarnoros:
ROOT

CMDS

"

DEFS

LIB

RELS

USER

it

Katanor ROOT copepXuT HeKOTOpble MHCTPYMeHTarnbHble cpeacTaa 1 dhaiinsl readme
Katanor CMDS copepxuTt ucnonHsiemble danbl

Katanor DEFS cogepxuT chainnbl 3aronoBkos

Katanor LIB cogepxut 6ubnunotekm

Katanor RELS cogepxut 06bekTHble chainnbl

Katanor USER cogepxut ‘C’ chaiinbl nonb3oBatens, yHKUMOHarmbHbIe BMOKM 1 hyHKLUK
npeobpa3oBaHnin (MCXOOHUKN 1 dbalinbl 3arofoBKOB)

[Mocne aToro MOXHO HaunHaTb pa60Ty.
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C.3 Pabora c ueneBson 3agaven ISaGRAF DOS

C.3.1 Pa6ora ISaGRAF: ISA.EXE

B peanusaumn nog MS-DOS ueneBas 3agada npeactaBnseT coboit oTAenbHyo nporpammy
ISA.EXE. lNpn HEOGXOANUMOCTN MOXHO MONYYUTb MOACKa3Ky C MOMOLLbI KOMaHAbl isa -? 13
katanora CMDS.

Takasi KoHUrypaums KpUTUYHa Mo pecypcam, Harnpumep, He pekoMeHAyeTcs neperpyxatb
KOMMYHMKaLUUM ANsi TOro, YToObl rapaHTUpOBaTb XOPOLLY Mpou3BoAMTENbHOCTL. Llenesas
3afava He MellaeT paboTe apalBepoB, NMELLMX 06paboTYMKM NpepbIBaHMS.

= KoHgpuzypupoeaHue koMMyHukayulii: -t Koy

LleneBas 3apgaya ISaGRAF ncnonb3yeT nocnegoBaTenbHbIN NOPT AN CBA3M C OTNALYUKOM.

HasBaHue nopta onpegensieTcsa npu nomowm krova -t. KOMMyHWKaUMOHHBI MHTEepdenc

yuYnTbIBaeT 0CODBEHHOCTM PasnNMyHbIX MalUMH, MO3TOMY MOXHO Mcnonb3oBaTtb nopTel COM1,

COM2 unm COMS3 B 3aBucumocTu oT Bepcum BIOS.

Het 3HayeHuss no ymonyaHuto: Ecnv ata onums He mcnonb3oBaHa, TO CBA3b C LEneBow
3ajadvei HeBO3MOXHa. B Takom cnyyae moxeT ObITb BblAaHO coobLLeHne
06 owwmnbke Homep 7.

B DOS cBass no ETHERNET He npegycmoTpeHa. Takas peanusaums MOXeT ObiTb

obecneyeHa BalLUM NOCTABLLUKOM.

MapameTpbl nocnegoBaTensHOro nopTa AOIMKHbI ObITh yCTaHOBMNEHbI A0 3anycka ISaGRAF.

Mpu ucnonb3oBaHMM OTnagyMka cUcTeMbl pa3paboTku ybegutechb, YTO nNapameTpbl nopTa

COOTBETCTBYIOT TEM, KOTOpble YCTaHOBMEHbl B LENeBoW 3ajaye (CM. pPyKOBOACTBO

nonb3oBaTens): YnpasnstoLwme nporpaMmmbl.

Mpumep:
yCTaHaBMMBaeT CrieaytoLine 3Ha4eHns napameTpoB nopra:
ckopocTb 9600 6ut/c
HeT KOHTPOMs YeTHOCTH
[aHHble 8 6uT
1 cTon-6ut
3ameTum, 4TO B HekoTopbix Bepcusix BIOS 3HauyeHue ckopoctu 19200, npuHsATOE Mo
YMOMYaHUio B cUCTeMe pa3paboTku, He paspeLleHo.
[Ons yctaHoBku napameTpoB nopta ICS Triplex ISaGRAF nocrtasnsieT ytunuty ISAMOD.EXE.
BbizoB
ISAMOD COM1
3KBUBANEeHTeH
MODE COM1:9600,N,8,1

= Homep no04uHEeHHO20: -S KI1oY

OTa onuusi onpefensieT HOMEp MOAYMHEHHOro LUenesBol 3agayn. OH MOXEeT NpuUHUMaTb
3HayeHust oT 1 o 255, uckntoyas 13 ($0D). STOT HOMep MCMoNb3yeTcs B MPOTOKONE CBA3M.
OH HyXeH Ans Toro, 4tobbl OTNMYaTb LEneBble 3agayu Opyr OT Apyra, Koraa 3anyleHo
Heckonbko 3apadv. Korga wcnonb3yeTcsi oTnaguuk, ybeautechb, 4TO €ro MOAYVMHEHHbIN
napameTp COOTBETCTBYET HOMepY LIENeBOV 3aaaqun.

Mo ymonuaHuto Homep NOAYMHEHHOTO paBeH 1.
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= lpumepsbi:

isamod COM1 ycTtaHaBnuBaeT Ha COM1: 19200 6oa, 6e3 4yeTHoCTU, AaHHbIE 8 6uT, 1
cton 6ut

isa -t=COM1 3anyck ueneBow 3apgayn ISaGRAF kak noguvHeHHbii 1 cC

noptom cBasn COMA1
isa -s=3 -t=COM1 3anyck ueneBoi 3agavn ISaGRAF kak Nog4YMHEHHBIN 3 C MOPTOM CBS3U
COM1

C.3.2 Cneuudcumyeckme o0CoO6eHHOCTH

= 3anyck ISaGRAF

B Hauvane paboTbl ISaGRAF BbinonHsieTcs cneayoLwmin anroputm:

ESATE IpMOMEHME C IMCHa M
SZarpySMTE =00 B [IaMATH

HeT OpMIOMEHMA Ha IHMCOHE T EcTe IpHmoMermis

¥pare mora He SATDPYIMTCA
TPMITOKEHME

EcTe IpMIOMeHME

CoXpaHMTE MPMIOKEHME Ha IHMCOHE ‘

EMIIONHMTE IIPMITOMEHME

SaNOHNMTE [PMIOHEHME

e OnpepneneHus
Koa mpunoxeHus 3TO OBOWYHBIN KOA, KOTOPbLIN FEHEpPUpYeTCs U 3arpyKaeTcst NoACMCTEMOW
pa3paboTkM U 3aTeM WCMOMHsieTCs Ha uUeneBol mawumHe. OH MOXeT OblTb [OMOMHEH
Tabnuuen cMMBONOB.
Tabnuua cumsonoB - 3ato ASCIl 6a3a gaHHbIX, KOTOpasi reHepupyeTcsl U 3arpyxaeTtcs
noacuctemon paspaboTku. Ota Tabnuua obecneyvBaeT CBA3b CUMBOJIbHbIX OOBLEKTOB M
BHYTPEHHUX 06BbeKTOB UueneBov 3agadn. OHa TpebyeTcsi B LeneBol 3agade TOMbKO B
cnyyasx cneuudmyeckoro ynpasneHusi cumsonamu. NogpobHee o Tabnvue cMMBONOB MOXHO
y3HaTb B pyKOBOACTBE nonb3oBatens: [poaBuHyTblE CpeacTBa NPOrpaMmMmnpoBaHus.
Korpga npunoxeHue 3arpyxaeTtcs oTrnagyMkoM noacucTeMbl pa3paboTku B LiENEBYO MaLLUHY,
KOO MPUIOXEHWs1 COXpaHsieTCcsl Ha aucke B daiine nog MeHem

ISAx1 pe3epBHas konus cpavina kopga npunoxeHus ISaGRAF (x - Homep
NOAYUNHEHHOTO)
Ecnu, kpome Toro 3arpyxeHa Tabnuua CUMBOSOB, OHA TOXE COXPaHSIETCS Ha Aucke B dpanne
nog UMeHem

ISAx6 pe3epBHas konusi darina Tabnuubl CUMBOMOB NPUINOXEHUsT (X - HOMEp
NoAYUHEHHOr0)

ICS Triplex ISaGRAF Inc. C-345



PykoBoACTBO Nonb3oBaTens Leneson sagayun

Korpa ISaGRAF 3anyckaeTcs, LeneBas 3agaya MLLET KoA NpUoXeHus n Tabnvuy cumBonos
B TeKyLLEeM KaTanore u 3arpyxaeT ux B namatb. Ecnu daiin Tabnuubl CMBOMOB He HaWaeH,
TO UeneBas 3agaya WCMOMHSET KoA npunoxeHns 6e3 tabnvupl cumBonoB. Ecnn B namsatn
HET kofa NPWUMOoXeHWs!, TO LieneBas 3afava XaeT, Koraa npunoxeHue GyaeT 3arpy>KeHo.
[Ons Toro 4tobbl 3anycTUTb MNPUIIOXKEHUE NPV BKITHOYEHUM MalluHbl 6e3 Mcrnonb3oBaHMS
OoTnagymka CKONMpymTe 3Tu annbl Ha AMCK LIeneBON MalluvHbl B TEKYLLUIA KaTanor uenesomn
3agayun. B 6e3gnckoBoi KOHUIypaumm MOXHO UCMONb30BaTh BUPTYarbHbIA ONCK.
Ecnu cuctema paspabotkm ISaGRAF yctaHoBneHa B ctaHgapTHoMm katanore \ISAWIN, To:
ann koga npunoxexuns npoekta MYPROJ 6yaeT HasbiBaTbCst
\ISAWIN\APL\MYPROJ\appli.x8m
hann Tabnuubl cumBonos npurnoxeHus npoekta MYPROJ 6yaeT Ha3biBaTbCcH
\ISAWIN\APL\MYPROJ\appli.tst
Mpumep:
Ecnu u3 katanora, roe HaxoguTcs isa.exe, BblAaTb KOMaHay
copy \ISAWIN\APL\MYPROJ\appli.x8misa11
TO isa.exe HanaeT U BbINONHUT NPUNOXeHne ‘myproj’.

Bce 9TV KOMaHObl MOXHO MOMECTUTb B KOMaHAOHbI (haiinl U 3anyckaTb €ro U3 MeHio
WNHCTPYMEHTBI cUCTEMBI Pa3paboTku.

= O6pabomka owubok u ebi0aqda coobuweHull

LleneBas 3apaya ISaGRAF BkntoyaeT B cebss 06paboTtumk owmbok. Cnncok oLmbok
NpUBOANTCS B NPUIIOKEHUN.

O6paboTka oLWMbBoK NPOUCXoAMT MO CreayoLLMM NpaBunam:

— Owwmbka cocTonT M3 HOMepa 1 aprymeHTa, nocbinaembix 06paboTtymky owmbok ISaGRAF.

— Ecnu B cucteme paspaboTkv ycTaHoBreH drar obHapykeHus owwmbok, To owmbka
obpabaTbiBaeTcs. Ecnu HeT - uHdopmauums TepsieTcs U 06paboTka 3akaH4YMBaETCS.

Ecnu obpabatbiBaeTcs:

— Homep (gecAaTMyHoe 4Mcno) u aprymeHT (LecTHaguaTepuyHoe YKUCMOo) BbIBOOSTCA B
stdout.

— Homep owubkn un aprymeHT nomeljarTcs B konbueBon Oydgep FIFO, a nosgHee
nepeHocatcs oTTtyna. Pasvep Oydepa onpepensetca B onuusx Make cuctembl
pa3paboTku. Korga 6ydep nomoH, cooblieHne O HOBOW OLIMOKE BbLITECHSIET caMoe
cTapoe coolLueHue.

— Owwubkn m3BnekatoTcss 3 Oydepa nMMbO oTnagyvkom, NGO MPUIOXKEHWEM, UCMONb3Ys
BbI3oB SYSTEM (cm. PykoBoAcTBO nonb3oBarensl).

Korpa otnaguuk dwmkeupyeT olmbky, cooblueHVe O Hel MOSBNSETCA B OKHE OTODOpaxeHus

owmnbok. B 3aBucumocTn OT cuTyaumm (paboTaeT MPUIMOXEHWE UMW HET) OTnagymk

oTobpaxaeT MMa obObekTa (NepeMeHHOM unM nporpaMmbl) OTKyAa npuwina owmubka wnm
apryMeHT oLUMOKK (OecAaTUYHOE YMCTI0) B KBaApaTHbIX ckobkax [X], KOTOpbI MMEET pasnuyHoe
3HayeHve Ans pasHbiX OLWMOOK.

CoobuleHne o6 owwnbke M ee 3HayeHMe No ymonyaHuo BblgawTcs B stdout. Ecnu

oTobpaxeHne B stdout HexxenaTenbHO, MOXHO MCMONb30BaTb KOMaHAy nepeHanpaBreHus

cnepyollero Buaa
isa -t=COM1 -s=1 >NUL

C-346 ICS Triplex ISaGRAF Inc.



PykoBoACTBO Mnonb3oBaTens Leneson 3agaun

= CucmeMHbIe Yachbl

Mockonbky ISaGRAF pomxkeH pabGoTtaTb Ha NnOOM CUCTEME, CUHXPOHM3aUMS UMKna u
OBHOBNEHNe 3Ha4YeHWn TaiMepa NPOVCXOAUT KBaHTaMU BENUYMHON OOWH CTaHAapTHBIN TUK
(okono 55 munnucekyHa).

CnepoBaTtenbHO, paspelleHue TaWmMepa He MoxeT ObiTb nydwe 55 mcek. Mo aTton xe
npu4YMHE MpU MOMbITKE YCTAHOBUTbL MPOAOIIKUTENBHOCTL LMKIa MeHee 55 mMcek. (HO
oTnuyHyto ot 0) ByaeT BblgaBaTbCs OLIMbOKa NepenonHeHnst NPOAOIKUTENBHOCTU Lukna (error
66).

HeBO3MOXHOCTb MOAMMULMPOBaTE CUCTEMHBI TUK UMEET W MONOXUTENbHYI0 CTOPOHY:
ucnonHeHne 1ISaGRAF He MOXeT nomellaTb HUKaKUM CUCTEMHbBIM MPUMOXKEHMSIM, a Takke
dyHKUMaM C nnm yHKUMOHAaNbHbBIM BriokaM, MHTErPUPOBaHHBLIM B NMPUIIOXEHWE.

O6paTnTecb K MOCTaBLUMKY, ecnu TpebyeTcs cneuuanbHas peanusauusi, Tpebytollas
nyyLero paspeLueHus.

= Bbixo0 u3 cucmemsbi

I'Ipm TECTUPOBaHUN NPUIOXeHUA B HENnpou3BOACTBEHHbLIX YCIIOBUAX Ha HACTOJIbHOM MK y
nonb3oBatena MOXeT BO3HUKHYTb HeobxoanMocTb ocTaHoBUTb ISaGRAF: aTo genaetcs
OAHOBPEMEHHbIM Ha)KaTueM Tpex KnaBuLl (HTOGbI NCKITKOYUTb cnyanHy}o OCTaHOBKy)

shift + ctrl + alt
PasymeeTcs, ecnu npunoxeHne He [OIMKHO OCTaHaBNMBaTbCSl MO HaXaTWUO  KraBwLL,
HeoGXoaMMO NpeaycMOTPETL Kakme-To CPeacTBa, YToObl 3anpeTuTb Takue KomeuHauum.
OpuH 13 onacHbIX NOBOYHBIX 3PEKTOB BbICTPOro BbIXOAa 3aKMHo4YaeTcs B TOM, YTO NpU 3TOM
He oOTKMOYaeTca WHTepdeic ¢ nnatamu BBoga/BbiBoga. [lo3aToMy npedyCcMOTPeHbI
aKKypaTHble crnocobbl OCTaHOBKM Lenesow 3agayun |ISaFRAF:
OCTaHOBKa NPUMOXEHNS M3 OTNaaYnka (Npy 9TOM MHTepdec ¢ nnataMu B/B 3akpbiBaeTcs)
OCTaHOBKU LieneBon 3agaym ISaFRAF c knaBuatypbl

= Pa3mep npusoxeHus

Mockonbky ueneBasi 3agaya ISaGRAF nog MSDOS npefgHasHayeHa ans paboTbl B peanbHOM
pexvme, pasmep CTPYKTYpbl AaHHbIX HE MOXeT npesbiwaTtb 64K. MNosToMy Kof NpUnoXeHus,
3arpyxaemblii CUCTEMOI pa3paboTky, He OOSKEH MpeBbllaTh 3TOT npeden. Bes goctynHas
namsaTb OrpaHMyeHa cTaHgapTHbIMK 640 kunobanTamu.

Ecnu TpeGoBaHusa no namsiTv Baluero npunoxeHvst NpeBbIWaoT 3TU Npeaenbl - obpaTuTech k
NOCTaBLUMKY AJ1s crieumanbHON peanvaaumm.
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C.4 Paborta c ueneBon 3agaden ISaGRAF OS9

Ons Toro 4tobbl HayaTb paboTy ¢ ueneson 3agadven ISaGRAF, npexae BcCero, HyxHO
nepenvcatb nporpammbl Ha ueneBylo MawwuHy OS-9. 3atem, gns TOro 4robbl Hayatb
paboTaTb, MOXHO NPOCTO 3anNyCTUTb KOMaHAy NOMOLLU:

isa -?

isaker -?

isatst -?

Isanet -?

C.4.1 Pa6ora ISaGRAF B ogHO3aga4YyHOM pexume: isa

ISaGRAF MoxeT paboTtatb kak opHa 3ajava. B Takom cnyyae He pekomeHgyeTcs
neperpyxarb KOMMYHUKaLMK ons Toro, 4YTOObI rapaHTupoBaTb XOPOLLYHO
npousBoanNTENbHOCTE. B MHorosagauHonm cucteme OS-9 pasnuyHble LeneBble 3agayn
ISaGRAF moryT 6biTb 3anylleHbl Ha OOHOM W TOM € MNpOLIeccope, €cnv OHW WUMEeT
pasnuyHble HoMepa NOAYMHEHHBIX 1 NocneaoBaTeNbHbIE NOPThI.

OpHo3agayHasi peanusaumsi, B OCHOBHOM OPUEHTUPOBaHa Ha pa3paboTKy NepBoro npoTotuna
CMCTEMbI NMpPU MOPTMPOBaHWM Ha HoByk nnatdopmy. MHorozagayHas peanusaums 6onee
npeanoyTUTEnbHa.

3apaya ISaGRAF He HapywaeT paboTy (OHOBbIX NPOLECCOB U nporpamm 06paboTku
npepbiBaHuii. TeM He MeHee, MHoro3agadHas Bepcus ISaGRAF npegnoyTuTensbHee.

= KoHgpuaypupoeaHue KOMMyHuUKayulu: -t KoY

OpHosagayHasi Bepcusi 1ISaGRAF wucnonb3yeT nocnefoBaTenbHbIA MOPT Ans CBSA3W C

oTnag4yukoM. Ha3saHue noprta onpegenseTcs Npy NOMoLLM Kroya -t.

Het 3HayeHus no ymonuaHuio: Ecnv sTa onuus He Mcnonb3oBaHa, TO CBA3b C LENeBow
3aa4eil HeBO3MOXHa. B TakoMm cnyyae moxeT ObiTb BblgaHO coobLLeHne
06 owwmnbke Homep 7.

B ogHo3apga4vHon Bepcum cBsisb no ETHERNET He npegycmoTpeHa.

MocnepgoBaTtenbHbIi NMOPT OTKPbIBAETCA B peXuUMe nepefayv OBOWYHbIX [OaHHbIX (HeT

ynpaBnsolwmx AaHHblx, HeT XON/XOFF). [pyrue napameTpbl nopta [OMKHbl ObiTb

ycTtaHoBneHbl Ao 3anycka |SaGRAF. [lpu wucnonb3oBaHWM oTnagyvka ybegutecb B

COOTBETCTBUM NapamMeTPOB, YCTaHABNMBAEMbIX AN HEFO U AN LENEBOW 3agayu.

Mpumep:

xmode /t0 baud=19200

YcTtaHoBuTb ckopocTb nepegayun 19200 6ut/c. Ha ycTponctse /t0.

= Homep nod4uHeHHOR20: -S KI1HoY

OTa onuusa onpepenseT HoMmep Lenesoi 3agayn. OH MOXeT nNpuHMMaTh 3HadveHus oT 1 go
255 3a uckntoveHvem 13 ($0D). 3TOT HOMep Mcronb3yeTcs B NpoTokone cBsidan. OH HyXXeH
Ana Toro, 4TobObl pasnuuaTth Lenesble 3ajayv Apyr OoT Apyra, KOrAa 3anylweHO HEeCKOMbKO
3ajay. Korga wucnonb3yeTcs oTnaguvk, ybeguTecb, YTO €ro MNOAYMHEHHbIV napaMmeTp
COOTBETCTBYET HOMEPY LieneBon 3aaauv.

Mo ymonyaHuio HoMep NOAYMHEHHOTO paBeH 1.
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= lMpumepsbl:

isa -t=/t0 3anyck opHosafjavHoro pexuma |ISaGRAF kak noguMHeHHbln 1 (no
YMOn4YaHuto) ¢ nopToM cBs3um /t0
isa -s=3 -t=/[t1  3anyck opgHo3apgayHoro pexuma ISaGRAF kak nmogYuHeHHbI 3 ¢ MOpTOM

cBsA3n /t1

isa -t=/t0 &

isa-s=3 -t=/[t1 3anyck AByx 3agay ISaGRAF B opHo3agayHOM pexwume: nepBas -
noAYuHEHHBIR 1, mopTom /t0, BTOpasi - NOAYUMHEHHbIN
3, nopt /t1

C.4.2 ISaGRAF B MHOrosapga4Hom pexume: isaker, isatst, isanet

Onst Toro 4TOGbI YNyywMTb BpeMsi peakuuu Lenesol 3agaun ISaGRAF, ueneBas 3agaya
pasfereHa Ha [Ba rpouecca: nporpamMmmMa cBsasm (isatst unum isanet) n npuknagHas uenesas
3apava (isaker).

Takas apxutektypa 6onee rubkasi. OHa No3BonseT 3anyckaTtb KOMMYHUKALMOHHBIX HECKOIBbKO
3a4a4 C OOHOW M TOW Xe LeneBon 3agaden unu 0o 4 ueneBbiX 3adavy C OOHOW U TOW Xe
KOMMYHMWKaLMOHHON 3aAa4qen.

OTo Takke obneryaet MHTErpauuilo pasnuyHbIX NPOLECCOB (Hampumep, BuU3yanusauuio u
0oTnagKy) B paMkax OOHOro MPWUIOXEeHWUS WNM CBS3b Yepe3 OAMH M TOT e nopt ¢ 4
NPUNOXEHUSMU.

LleneBas »n KOMMyHMKaUMOHHas 3afjaya He 3aBWUCAT Apyr OT gApyra. EguHcTBeHHoe
TpeboBaHMe COCTOMT B TOM, 4TOObl 3afjava isaker 6bina 3anylieHa NepBoii, Tak YToObl OHa
cMOrna WHUUManuM3vMpoBaTb CUCTEMY WM 3afada CBSA3M CMOINa CBS3aTbCa C Hel. 3apava
ISaGRAF He HapyLluaeT paboTy poHOBbIX MPOLECCOB M NporpaMm 06paboTky NpepbiBaHUN.

C.4.2.1 3anyck ueneBou 3apaum: isaker

= Homep no04uHEeHHO20: -S KI1oY

OTa onuus onpefensieT HoMep UeneBoi 3agayn. OH MOXET MPUHUMATL 3HadYeHus oT 1 go
255, ucknioyast 13 ($0D). STOT HOMep UCToNb3YeTcs B NPOTOKoMe CBsA3W. OH HyXXeH Ans Toro,
4yTOGbI pasnuuaThb Lenesble 3a4ayn Apyr oT Apyra, Koraa 3anyLieHo HECKOMbKO 3aaau.

Mo ymon4yaHuto HoMep NoAYMHEHHOTO paBeH 1 (Kak u B cucteme pa3paboTku).

C.4.2.2 3anyck 3apgauv CBsi3M No nocriefoBaTenbHOMY KaHany: isatst

= KoHgpuaypupoeaHue KOMMyHuUKayulu: -t KoY

KommyHuKaumoHHas 3apada isatst mcnonb3yeT nocnegoBaTenbHbIA MOPT ANS CBA3W C

oTnag4ukom. HassaHve nopra onpeaenseTcs npy NOMOLLM Kitova -t.

HeT 3HayeHus no ymonuaHuio: Ecnv ata onuusi He Mcnonb3oBaHa, TO CBSA3b C LieNeBoW
3afayel HeBO3MOXHa. B Takom crnyyae MoxeT 6bITb BblAaHO coobLueHne
06 owwmnbke Homep 7.

Mpun peanusauun, ucnonbayroLlen isatst ceA3b Yepes Ethernet HeBoamoxHa.

MocnepoBaTtenbHbI MOPT OTKPbIBAETCA B pPexvMme nepefaadn ABOWYHbIX AaHHbIX (HeT

ynpaBnsolwmx AaHHblx, HeT XON/XOFF). [Opyrue napameTpbl nopta [OMKHbl ObiTb
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ycTtaHoBneHbl Ao 3anycka |SaGRAF. [lpu wucnonb3oBaHWM oTnagyvka ybegutecb B
COOTBETCTBUM NapameTpoB, YCTaHaBNMBaeMbIX ANt HEro W Ans Lenesoii 3a4aun.

Mpumep:

xmode /t0 baud=19200

YcTtaHoBuTb ckopocTb nepegaun 19200 6ut/c. Ha ycTponctse /t0.

= Homep nod4uHeHHOR20: -S KI1HoY

OTa onuusa onpepensieT HoMep LeneBoi 3agayn. OH MOXeT MPUHUMATL 3HayveHus oT 1 Jo
255, uckniovas 13 ($0D). SToT KMoy MOXET ObITb NOBTOPEH B KOMaHAHOW CTpoke A0 4 pa3
(no umncny noauMHeHHbIX, paboTatoLmx Yepes JaHHYo 3adady). STOT HOMEP UCMOoMNb3yeTcs B
npoTokorne cBsiau. OH HyXeH Ans Toro, YToObl pa3nuyaTth Lenesble 3agauun Apyr oT Apyra,
Korga 3anyweHo Heckonbko 3agadv. [lpy  ucnonb3oBaHuM oTnaguvka ybeputecb B
COOTBETCTBUM NAapamMeTpoB, YCTaHaBNMBAEMbIX AS1s1 HEFO W AN LeneBon 3agayu.

Mo ymonuaHuo HoMep NoAYUMHEHHOTO paBeH 1.

= Jlozuyeckuli Homep 3aday4u ces3u: -c

OTa onuus onpeaensieT NorMyeckuii Homep 3agaym ces3u. OH ucrnonb3yeTcs Ans Toro, YTobbl

paboTaTb OQHOBPEMEHHO C HECKONBbKMMM 3adadvamu cBasn. OH NpyHUMaET 3HadYeHus ot 1 go

255 1 gornxeH GbITb Pa3nMYHbIM Yy Pa3nUYHbIX 3a4ay.

Mo ymonuaHui: WCMNOMb3yeTCs 3HayeHWe nocnedHero K3 knwo4yen -s. Tem cambiM
obecneyrBaeTcs COBMECTUMOCTb C npeabiayLuen Bepcuen ISaGRAF 3.0.

C.4.2.3 3anyck 3apgauu cBasu no ETHERNET: isanet

= KoHopuzypupoeaHue koMMyHukayulii: -t Koy

3apaya isanet wcnonb3dyetr ETHERNET pgna cBasum ¢ otnagumkom. Homep nopta

onpeaensieTcs Npy nomoLLy onumm -t.

Het 3HayeHusi no ymonyaHuto: Ecnu ata onums He vcnonb3oBaHa, TO CBA3b C LeneBow
3ajadvei HeBO3MOXHa. B Takom cnyyae moxeT ObITb BblAaHO co0bLLEeHne
06 owwmnbke Homep 7.

Mpn ncnonb3oBaHWn oTNag4uka ydbegmTecb B COOTBETCTBMN NapaMeTpoB.

Ons 1ISaGRAF ueneBas 3agaya 0OS-9 sBnsieTcs cepBepoM, a OTNag4vmuK - KMMEHTOM, KOTOPbI

noacoeaunHsAeTCS K ykasaHHoOMy nopTy. [Mpexae 4yem HavaTb MepByl0 CECCUMI0 OTNagkv no

Ethernet Heobxognmo ybeautbes, 4TO ceTeBble cpeactBa OS-9  ckoHUrypupoBaHbl

NpPaBWITbHO.

= Homep nod4uHeHHOR20: -S KI1HoY

OTa onuusa onpepensieT HoMep LeneBoi 3agayn. OH MOXeT MPUHUMATL 3HayveHus oT 1 Jo
255, uckniovas 13 ($0D). SToT KMoy MOXET ObITb NOBTOPEH B KOMaHAHOW CTpoke A0 4 pa3
(no umcny NoauMHeHHbIX, paboTatoLmx Yepes JaHHyo 3adady). STOT HOMEP UCMOoMNb3yeTcs B
npoTokorne cBsiau. OH HyXeH Ans Toro, YToObl pa3nuyaTth Lenesble 3agauun Apyr oT Apyra,
Korga sanylieHo Heckonbko 3apad. Korga wvcnonb3yeTcs oTnaguuk, ybeautecb, 4To ero
NOAYMHEHHBIN NapaMeTp COOTBETCTBYET HOMEPY LieNeBoit 3adauu.

Mo ymonuaHuto Homep NOAYMHEHHOTO paBeH 1.
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= Jlozuyeckuii Homep 3adayu cessu: -¢

OTa onuus onpeaensieT norMyeckuii Homep 3agaym csa3u. OH ucnonb3yeTcs Ans Toro, YTobbI

paboTaTb OQHOBPEMEHHO C HECKONBbKMMM 3agadvamu cBasn. OH NpyHUMMaeT 3HadYeHus ot 1 go

255 1 gornxeH GbITb Pas3nMYHbIM Yy Pa3nUYHbIX 3a4ay.

Mo ymonuaHui: WCMNOMb3yeTCs 3HayeHWe nocnedHero M3 knw4yen -s. Tem cambiM
obecneyrBaeTcs COBMECTUMOCTb C npeAbiayLuen Bepcuen ISaGRAF 3.0.

C.4.2.4 MMpumepbl:

isaker &
isatst -t=/t0
isaker isatst
TOAYMHEHHBIN noru4eckuin

1o

y

< Homep 1

OTM KOMaHbl 3aMycKaoT:

Anpo ISaGRAF ¢ HoOMepom NogYMHEHHOTo 1 Mo yMonyaHuio

KoMMyHMKaLMOHHYO 3adady Yepe3 rnocrefoBaTenbHbli  mopT Ha /t0 ¢ Homepom
nogyuHeHHoro 1 (MO yMOM4YaHuI0) M NOrMYeckMM HomepoM 1 (MOCNegHW  yKa3aHHbIV
NOAYUHEHHBIN=NOAYMHEHHbIA N0 yMOn4aHuo=1)

isaker &
isanet -t=1100

isaker isanet
NOAYUHEHH NOrnYecKnin 1100
i 1 <€—{Howmep 1 [

Starts:
Apnpo ISaGRAF ¢ HoOMepom NogYMHEHHOTO 1 MO yMonyaHuio
KomMyHukaumoHHyto 3agady no Ethernet uepe3 nopt 1100 c Homepom cneBa 1 (no

YMOI4YaHuo) U NormyecknM Homepom 1 (mocnegHuin ykazaHHbIN NOSYUHEHHbBIN=NOAYUNHEHHbIN
no ymon4yaHuio=1)

isaker -s=2 &
isanet -t=/t0 -s=2 (CooTBeTCcTBEHHO isanet -t=1100 -s=2)
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isaker Isatst
NoAYMHEHH (isanet) t0
bllt 2 4—>|norneckii [ (1100)
Homep 2

3TN KOMaHApI 3arnycKaroT:

Apnpo ISaGRAF ¢ HomepoMm NogYMHEHHOTO 2

KomMyHuKaumoHHyto 3apgadvy no nocrnegoBaTenbHomy nopty /t0 (Ethernet nopt 1100) c
HOMEpPOM creBa 2 1 NIorM4eckMM HOMepoM 2 (MOCNEAHWI YKa3aHHbIA NOAYUHEHHBIN=2)

Isaker -s=1 &
isaker -s=2 &
isanet -t=/t0 -s=1 -s=2 (CooTBeTcTBEHHO isanet -t=1100 -s=1 -s=2)

isaker Isatst
NoAYNHEHH (isanet)
wia 1 o
TIOr4eckuit 1o
Homep 2 [ (1100)
isaker
NoAYNHEHH
hilA 2

3TV KOMaHAb! 3anycKaroT:

Appo 1ISaGRAF ¢ Homepom nog4MHeEHHoro 1

Apnpo ISaGRAF ¢ HomepoM NogYMHEHHOTO 2

KomMyHuKaumoHHyto 3agadvy no nocneposatensHomy nopty /t0 (Ethernet nopt 1100),
B3aVMOLEVICTBYIOLLYIO C MOAYMHEHHBIMM C HOMepaMu 1 U 2, U NOTMYECKUM HOMEpPOM 2
(nocnegHW yKa3aHHbIA NOOYUHEHHBIN=2)

isaker -s=1 &
isatst -t=/t0 -s=1 -c=1 & (CooTBeTcTBeHHO isanet -t=1100 -s=1 -c=1 &)
isatst -t=/t1 -s=1 -c=2 (CooTBeTcTBeHHO isanet -t=1100 -s=1 -c=2)

isaker isatst & /0
NoAYMHEHH (isanet) (1100)
biiA 1 nor. Nb 1

isatst
(isanet) Uy
nor.Nb2 (& (1101)

3OTW KOMaHAbI 3anycKaloT:

Apnpo ISaGRAF ¢ HomepoM nog4YuHEHHoro 1

KomMyHuKaumoHHyto 3agady no nocneposatensHomy nopty /t0 (Ethernet nopt 1100),
B3aVMOLEVCTBYHOLLYIO C NOAYMHEHHBIM HOMEP 1, U NOrMYeckuM Homepom 1
KomMyHuKaumoHHyto 3agadvy no nocneposatensHomy nopty /t1 (Ethernet nopt 1101),
B3aMOLEVCTBYHOLLYIO C NOAYUMHEHHBIM HOMEP 1, U NOTMYECKUM HOMEPOM 2

C-352 ICS Triplex ISaGRAF Inc.



PykoBoACTBO Mnonb3oBaTens Leneson 3agaun

3ameyaHue:
KoMMyHMKaUMOHHbIE 3adayn Mo nocnefgosaTtenbHoMmy nopTy u Ethernet moryt paGotatb
BMecTe.

C.4.3 Cneuuduyeckme oco6eHHOCTU.

= YcmaHoeneHue cessu

Bnarogapsa rmmbkocTM apmuHMCTpaTopa nocriegoBaTenbHbiX  ycTponctB OS-9  MOXHO
ucnonb3oBatb Moyt noboe aynnekcHoe umanyeckoe YCTPOWCTBO, MOAAEepKUBaeMoe
Microware.

Mpumep:
MocnenoBaTtenbHOE YCTPOUCTBO MOXET ObiTb 3a4aHO ykasaHueM nyTu K Hemy, Aaxe ecnv 310

nopT [Apyroro npoueccopa. Torga knod -t MOXeT BbIrnsgeTb crnegylowwym obpasom: -
t/nr/MASTER/O, rae MASTER - nmsi npoueccopa B ram-ceTu, /t0 - donsuyeckuii nopT.

= 3anyck ISaGRAF.

B Havane pabotbl ISaGRAF BbinonHseTcs cnepyowmin anroputm:

l:' EZETE IpHOMeHHMe © IMCHAa M
IATPYIMTE €70 E M&AMATH

Hemr MIPHIIOHEeHMA Ha JHCHe T Ecor IPIITOXEEI S

¥narTe moMa He SarpysSHTOR
IIPHIOKEHME

EcTn IIPHIIOM e HF e

— CDXpE.HId'I‘B MIPHIIOHeHe Ha JITHCHe

BEDIOIHIAT R IIPFIIOHEeHHMEe

SaRoHYHMTER TP HIIOHeHS

e OnpegeneHus

Kopa npunoxeHns 910 ABOWYHLIA KOA, KOTOPbIN reHepUpyeTcsl U 3arpyxaetcs noacuMcTeMoit
pa3paboTkM U 3aTeM WCMOMHSIeTCA Ha LUeneBol mawuHe. OH MOXeT OblTb [OMOSHEH
Tabnvuein CUMBOIIOB.

Tabnuua cumeonoB - ato ASCIl 6a3a gaHHbIX, KOTOpas reHepupyeTcsl M 3arpyxaertcs
nogcuctemon paspabotku. JTa Tabnuua obecneuvBaeT CBsi3b CUMMBOJSIbHbIX OOBLEKTOB U
BHYTPEHHNX OOBbeKkToB uerneBov 3agaun. OHa TpebyeTcs B LeneBoW 3agaye TOMbKO B
cryyasx crneumduyeckoro ynpasneHus CUMBONaMu.
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e  O6bekTbl ISAaGRAF OS-9 1 MHOro3agayHble NPUNoXeHNs

Bcsakoe nvsi o6bekta ISaGRAF nmeet npecuke “ISAXn’ rge x - HOMep NOAYMHEHHOrO siapa n
n - HoMep, crneumduuMpyoLWMi 06BEKT, 3a ncknyeHvem ISAy3, roe y - norM4eckuin Homep
3aQa4vm CBS3N B MHOro3aJa4yHol peanusaumu.

PasnuyHble npunoxeHus (sgpa M KOMMYHMKAUMOHHblE 3agayv) MOryT OOHOBPEMEHHO
paboTaTb Ha OQHOM MPOLIECCOPE, KOMb CKOPO OHW MMEKT pasfinyHbie HoMepa MOAYUMHEHHbIX
W pasnuyHble fornyeckne Homepa KOMMYHUKALUMOHHLIX 3agad. Tem He MeHee, B TakoM
pexvme nonb3oBaTeflb [AOMKEH caM M03aboTuTbcs 06 OTCYTCTBUM KOHCOIUKTOB Mexay
NpUNOXeHUsIMK, KOraa ecTb pecypcbl C pasgenseMbiM goctynoM. Hanpumep, korga
pa3nuyHble MpUroXeHus (sgpa) obpalalTcs K duanyeckum nnatam, TpebyeTca apansep
BBOAA/BbIBOAA UNK ceMadoop.

MmeHa ob6bekToB B OS-9:

[Ouckosble danbi:

ISAx1 pesepBHasi konusi koga npunoxeHus ISaGRAF

ISAXx6 pes3epBHasi kKonusi Tabnumupbl cMMBonoB npunoxerus ISaGRAF
Mopgynu B onepaTMBHOM NamsTH::

ISAX0 OaHHble siapa cuctembl ISaGRAF

ISAx1 Kop, npunoxenust ISaGRAF

ISAx2 6a3a AaHHbIX peanbHoro Bpemenu siapa ISaGRAF

ISAy3 Oycbep Onst obmeHa AaHHbIMU C KOMMYHWKALMOHHOW 3ajadqen
ISaGRAF

ISAx4 OHnaviHoBasi Mmogudvkaums 1 koga npunoxerus ISaGRAF

ISAX5 OHnaviHoBasi Mogudvkaums 2 koga npunoxerus ISaGRAF

ISAx6 Tabnuua cumeornos npunoxeHus ISaGRAF

Monb3oBaTenb He AOMKEH UCMONb30BaTh 3TW MMEHa OOBEKTOB.

e CoxpaHeHue NnpUnoxeHus
Korga npunoxeHune 3arpyxaeTcsi OTNag4YMkoM NOACUCTEMbI pa3paboTki B LIENeBy0 MallvHy,
KOZ NPUIMOXEHNSA COXpaHAeTCs Ha Aucke B dpaiine nog uMeHem

ISAx1  konus koga npunoxexus ISaGRAF (x - HoMep Nog4YUMHEHHOr0)

Ecnwn, kpome Toro, npexae Gbina 3arpykeHa Tabnuua CMMBOIOB, OHa TOXE COXpaHSeTCA Ha
aucke B dhavine nog umeHem

ISAx6  konua Tabnvubl CMMBOMOB MPUIIOXEHUS! (X - HOMEP MOAYMHEHHOTO, Yy - HOMeEp
3ajaym cBA3M)

Korga 1SaGRAF sanyckaeTcs, Lenesasi 3a4ada ULLET Kog NpUroXeHus u Tabnuuy cuMBonos
Ha OMCKe U 3arpyxaeT UX B MaMsATb Kak MOAYNN AaHHbIX C TEMU e UMEHaMMU.

3atem, ecnu Tabnuubl CUMBOMIOB HET B MaMATW, TO LieneBas 3ajada WCMONHSAeT Kof
npunoxeHus 6e3 Tabnuubl CUMBOJIOB.

Ecnu B namath HET Kofda MpUIIoXeHWs1, TO Lienesas 3adadqa XgeT, korga npunoxexve 6yoert
3arpyxeHo.
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[Ons Toro 4tobbl 3anycTUTb MNPUIIOXKEHUE NPV BKITHOYEHUM MalluHbl 6e3 Mcrnonb3oBaHMS
oTnaguuka:

MepBbI cnocob - ckonupynTe 3Ty dannbl Ha AMcK ueneson MawwHel ¢ MK, roe HaxoguTcs
cuctema paspabotkM. MoxHO uMcnonb3oBaTb CpeacTBa  KOMMPOBaHWST  CUCTEMbI
pa3paboTku (MeHto Cpeactea) Ana obneryeHns aTon onepaumm.

BTopoi cnocob - nepenuiMTe CBOMMW CPEACTBaAMW KO MPUMOXKEHUSI U (ECMNM HYXHO)
Tabnuuy cumsonoB c [K, roe HaxoguTcs cuctema paspaboTkM B [ONTOBPEMEHHYIO
namsite (PROM unu EPROM).

Mpu BKMOYEHUM NUTaHWSA, ecrnm Heobxoaumo (ans Goree GbICTPOro AocTyna wnu npu
paccTaHOBKE TOYEeK OCTaHOBa) MOXHO 3arpy3uTb Kog —MpunoxeHus (M, npu
HeobxognmocTu, Tabnuuy cumsonos) ns EPROM B RAM kak ISAx1 (ISAx6).
Mpenynpexaexve:
Mpn pacctaHoBke Touek ocTaHoBa oTnaguuk ISaGRAF moxeT paboTaTb HEKOPPEKTHO,
€Cnn Ko, NPUNOoXeHNs HedoCTyneH Ans 3anucu. OTo He npobnema, ecrnv NpunoxeHue
MONHOCTBI0 NPOTECTUPOBAHO.
Ecnn Ha xocT K cuctema paspabotkvm ISaGRAF yctaHoBneHa B CTaHOApTHOM Kararore
\ISAWIN, To0:
ann kopa npunoxexuns npoekta MYPROJ 6yaeT HasbiBaTbCst
\ISAWIN\APL\MYPROJ\appli.x6m (cootBeTcTBYET ISAX1 Ha LleneBon malunHe)
dann Tabnuubl cumBonos npurnoxeHus npoekta MYPROJ 6yaeT Ha3biBaTbCcH
\ISAWIN\APL\MYPROJ\appli.tst (cootBeTcTBYET ISAX6 Ha LileneBo MalUHe)

= O6pabomka owub0K U ebidavya coobuw,eHul

LleneBas 3apaya ISaGRAF BkntoyaeT B cebss 06paboTtumk owmbok. Cnncok oLmbok

HaxoaMTCsi B KOHLIE JOKYMEHTaLMW.

Owwubka obpabaTbiBaeTca cregyoLmm o6pasom:

— Owwmbka cocTonT M3 HOMepa ¥ aprymeHTa, nocbinaembix 06paboTtymky owmbok ISaGRAF.

— Ecnu B cucteme paspaboTkv ycTtaHoBreH drar obHapyxeHus owwmbok, To owmbka
obpabaTbiBaeTcs. Ecnu HeT - uHdopmauums TepsieTcs U 06paboTka 3akaH4YMBaETCS.

Ecnu obpabatbiBaeTcs:

— Homep (gecAaTMyHoe 4Mcno) u aprymeHT (LecTHaguaTepuyHoe 4WUCMOo) BbIBOOSTCA B
stdout.

— Homep owubkn un aprymeHT nomeljarTcs B KonbueBon Oydgep FIFO, a nosgHee
nepeHocatcs oTTtyna. Pasvep Oydepa onpepensetca B onuusx Make cuctembl
pa3paboTku. Korga 6ydep nomnoH, cooblieHne O HOBOW OLIMOKE BbLITECHSIET caMoe
cTapoe coolLueHue.

— Owwubkn m3BnekatoTcss 3 Oydepa nMMbO oTnagyvkom, NGO MPUIOXKEHWEM, UCMONb3Ys
BbI3oB SYSTEM (cm. PykoBoAcTBO nonb3oBarensl).

Korpa otnaguuk dwmkeupyeT olmbky, cooblueHe O Hel MOSBNSETCA B OKHE OToOpaxeHus

owmnbok. B 3aBucumocTn OT cuTyaumm (paboTaeT MPUIMOXEHWE UMW HET) OTnagymk

oTobpaxaeT MMa obObekTa (NepeMeHHOM unM nporpaMmbl) OTKyAa npuwina owmubka wnm
apryMeHT oLIMOKK (OecAaTUYHOE YMCII0) B KBaApaTHbIX ckobkax [X], KOTOpbI MMEET pasnuyHoe
3Ha4eHve Ans pasHbiX OLNOOK.

CoobuleHne o6 ownbke M ee 3HayeHMe No ymonyaHuo BblgawTcs B stdout. Ecnu

oTobpaxeHne B stdout HexxenaTenbHO, MOXHO MCMONb30BaTb KOMaHAy nepeHanpaBreHus

cnepyollero Buaa
prog_name [Onuyuu] >>>/nil

= AnumenbHocmsb yukna, noeedeHue 3aday u ux npuopumemsl

— B koHue kaxpgoro umkna ISaGRAF, nepeg TemM Kak HayaTb HOBbIA LMK, BbIMNOSHSAET
CreayoLLmMiA anropuTMm:
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Ecnu onpegeneHo gouKcnpoBaHHOE BpeMsl Liykna, Toraa npoLeccop nepeknioyaeTcs Ha
BLINOMHEHWE OPYrUX 3aday Ha OCTaBLUMICA nepuod BpemMeHu. Ecnu octaswmiics
nepuon BpPemMeHu oTpuuaTenbHbli, TOrAa BblAaeTcs COOGLUEHWE O NepenoniHeHun 1
npoLieccop oceoboxaaeTcs Ha 1 TUK aucneTyepmaaumm.
Ecnu Bpems Lukna He hUKCUPOBAHO MMM OCTaTOK BPEMEHM MeHbLUE Unu paBeH 1 Tuky,
Toraa npoueccop ocBoBoxaaeTcs Ha 1TuK.
BpemeHHOe paspelleHre COOTBETCTBYET yCTaHOBNEHHOMY B OS-9 pasmepy Tuka.
YkasaHHas cTpaterns o6bI4HO UCMonb3yeTca Ans Goriee paunoHansHOTO UCMONb30BaHMS
NPOLIECCOPHOrO BpeMeHU - YToGhbl YCTYNWUTb NPOLECCop APYrMM 3aaadam, paboTatolwym B
[aHHbIA MOMEHT B CUCTEME.

— KoMMyHUMKaLMOHHasi 3ajadya HaxoOuTCcs B CMSILLEM COCTOSHUM MOka HeT AaHHbIX Ans
nepefaun. B cnyyae HeoGxoguMmocTM 3Ta 3ajada  nonyvaeT MHGopMaumio o
paGoTaroLeM MPUMOXEHUM MO NMPOTOKOMY BOMPOC/OTBET OT sfiapa. KoMMyHuKauyoHHas
3afava 3anpalwmeaet sapo. B koHue uukna (4To6bl yerneTb NonyyYmTh CUHXPOHHbIM 06pa3
MPUNOXEHWST) AAPO AaeT OTBET KOMMYHUKALMOHHON 3ajaye.

3apaun ISaGRAF He moauduumpyloT NpuopuTeT, KOTOpbIM MM npucBoeH. [lonb3oBaTenb
BOJIEH CaM perynmpoBaTh NPUOpUTETLI B COOTBETCTBUM C NoBeaeHeM 3aaaun ISaGRAF u ee
TpeboBaHusIMM k cucteme. Hanpumep, 4tobbl ISaGRAF He npepbiBanca 3agadamu 6onee
HM3KOrO MpropuUTETa MOXHO MOAMGUUMPOBATL Takue ynpasnstowme napametpbl OS-9 kak
MIN_AGE vnn MAX_AGE.

= Pexxum mepmuHana

LleneBol nocnenoBatenbHbIA NPOTOKON pacno3HaeT nocrnefoBaTenbHOCTbL U3 3X CUMBOSIOB
Bo3Bpata kapeTku ($0D) n ctapTyeT 3agady shell OS-9, ecnv oHa JOCTYNHA, Ha YCTPOWCTBE
nocriefoBaTenbHON CBS3W. JTO MO3BOMSET MOMyYUTb CTPOKY nmpurnawenus shell Ha no6om
TepMuHarne, Ucnonb3ys NocrneaoBaTernbHY0 CBsA3b Lieneson 3agayn ISaGRAF.

Mpumep:
Ha xoct MK

— BakpbiTb oTnagyuk ISaGRAF.

— Banyctutb ceccuto Windows Terminal (B rpynne accessories) C KOPPEKTHbIMMU
KOMMYHUWKaLMOHHLIMW NapameTpamm

—  Tpwxkapl HaxaTb BO3BpAT KapeTku

Tenepb Bbl 3apernctpupoBaHbl B shell 0S-9
— Haneyatante logout, 4ToObI BEINTY 13 pexrMa TepMUHana.

NPEAYMNPEXOEHUE:

Cnep,yeT Bcerga 4YnucTto BbIXOOUTb U3 peXxnma TepmMuHana, NCnonb3ys Iogout, N HUKaK nHa4e.
B npoTuBHOM Cny4ae cnegywouiee coeanHeHne C cMcTEMOW pa3pa60TKV| OKaXeTcA
Heyaa4vHbIM.
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C.5 Pabora c ueneBson 3agayen VxWorks

Ons Toro 4tobbl Ha4aTb paboTy c Lenesoi 3agaden ISAGRAF HyXHO BbINOMHWUTL HECKOMbKO
komaHg B cucteme VxWorks Ans HacTpoviku napameTpoB cpefbl nepen 3anyckoM LienesbiX
3apad ISaGRAF. 371 koMaHbl MOXHO BbINOMHUTL U3 halina cueHapus. OHM onuckiBakoTCS B
crieqyoLmx pasgenax.

C.5.1 AamMuHuUcCTpaTOp CUCTEMHbIX PeCypCOB: isassr.o

OTOT MoAaynb HyXeH Bcerga npu nobon koHdurypaumm uenesor 3agayn ISaGRAF v gomkeH
ObITb MepBbIM cpeau 3arpyxaembix mopynen ISaGRAF. OH obecneuvBaeT ynpaBneHve
paboTaroLmMmmn 04HOBPEMEHHO HECKOMNbKUM LieNeBbIMU 3ada4amu.

C.5.2 OTnununtenbHble 0COOGEHHOCTHU isa.o, isakerse.o u isakeret.o

YT06bI 3anycTutb ISaGRAF HyXXHO 3arpy3nTb OAMH U3 crnefyoLmx Mogynen.

isa.o: BapuaHT edMHCTBEHHON LeneBoi 3agauun (TOMbKo nocrnepoBaTesibHas
CBsI3b)

isakerse.o: BapuaHT HECKOSbKMX LieNeBbIX 3adad (TonbKo nocnegoBaTesibHas CBsA3b)

isakeret.o: BapuaHT HECKONbKMX LeneBbIX 3aday (nocrepoBaTtenbHas CBsi3b WM/MIM no
Ethernet)

[eTtanbHoe onucaHne aTnx Mo,qyneﬁ - B nocrnegyrwnx pasgenax.

= KoHdpuaypupoeaHue nocnedoeamesnbHOU ces3U

LleneBas 3agava ISaGRAF npevmyllecTBEHHO MCMonb3yeT MnocrefoBaTenbHbI MOpT ANS
cBA3nM C oTnaguukoM. [lpu OTKpbITMKM LeneBasi 3afjadYa He YCTaHaBnMBaeT HUKaKUX
napamMeTpoB Ha yKkasaHHbIN el nocnegoBaTesibHbIN NopT. MoaToMy nonb3oBaTenb NOSIHOCTHIO
cBOGOAEH B Ha3HaYeHUM HYXHbIX eMy napameTpoB. EAMHCTBEHHBIM TpeGoBaHEM ABNSETCS
ycTaHoBka buHapHoro pexvma nepepaym (RAW mode). ns atoro npegHa3HaveHa gyHKUnsS
ISAMOD().

uchar ISAMOD

char *desc, /* Ima nocnepoBaTenbHOro yctponctea®/
uint32 baudrate /* CkopocTb nepenaun®/
)
OnwucaHue:
KoHdpurypupyeT yka3aHHOe nocrnegoBaTenbHOe YCTPOWCTBO Ans nepedadu BuHapHbIX
[OaHHBIX C YKa3aHHOWN CKOPOCTbHO.
Bo3Bpallaemoe 3HayeHve:
0 B cnyyae ycnexa, BAD_RET - B cnyyae owm6ok.

Mpu Mcnonb3oBaHUM OTMaaYMKa CUCTeMbl pa3paboTkui, ybeautechb, YTO mapameTpbl CBA3U
(cM. pyKOBOACTBO Monb3oBaTensi: YnpasreHue nporpamMMamu) COOTBETCTBYIOT MapameTpam
uenu.
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= HYacmoma cucmemMHbIx 4acoe

nob6anbHas nepemeHHasi CLKRATE (uint32) gomkHa ObITb MHMUManManpoBaHa. 3TO MOXHO
cpenatb crnegytowwmm obpaszom

CLKRATE = sysClkRateGet ()
3HaveHne CLKRATE no ymonyanmio - 60 Hz.

C.5.3 Pa6ora ISaGRAF B ogHO3ag4a4YHOM pexume: isa.o

ISaGRAF MoxeT paboTtaTtb kak ogHa 3ajava. B TakoM cnyyae He pekomeHayeTcs
neperpyxarb KOMMYHMKaLmm ons Toro, YTOOBI rapaHTMpoBaTb  XOPOLLYHO
npousBoauTeNbHOCTL. B MHorosapauvHon cucteme VxWorks pasnuyHble LeneBble 3agayu
ISaGRAF moryT 6bITb 3anyleHbl Ha OOHOM W TOM e MNpOoLieccope, €Cnv OHW WMMEeT
pasnu4yHble HoMepa NOAYMHEHHbIX 1 NocneaoBaTenbHbIE NOPThI.

OpHo3agayHasa peanv3auunsi B OCHOBHOM OpUEHTMpOBaHa Ha cnabyo annapatypy (oelueBble
nnatel 1 K, opueHTMpoBaHHble Ha MS-DOS) unu Ha paspaboTky nepBoro npotoTuna
CMCTEMbI NMpPU MOPTMPOBaHWM Ha HoByk nnatdopmy. MHorozagayHasi peanusaums 6onee
npeanoyTUTEnbHa.

3apaya ISaGRAF He HapywaeT paboTy (OHOBbIX NpPOLECCOB U nporpamm 0b6paboTku
npepbiBaHUN.

= Pezaucmpauusi noG4YuHeHHbIX

LleneBas 3apgaya ISaGRAF xapaktepusyeTcsi HOMEPOM NoAYNHEHHOro. OH MOXET NpUHUMAaTh
3HayeHust oT 1 po 255 3a uckntoveHrem 13 ($0D). ATOT HOMEp MCMoSb3yeTcs B MPOTOKOSe
cBasn. OH HyXeH AnsA Toro, YTobbl pasnuyaTb LenesBble 3ajauu Opyr OoT Apyra, Koraa
3anyLieHo Heckonbko 3agady. [llosTomy nepen 3anyckoM LeneBblX 3agad crnegyeT ux
pernctpypoBaTh. [Ina atoro npefHasHaveHa pyHKUWS isa_register_slave()

uchar isa_register_slave

uchar slave /* /* Homep nogunHeHHoro */

)

Onucaue:

PeructpupyeT HOBbIN NOAYMHEHHBIV B CUCTEME C HECKOMNbBKUMU LieNeBbIMU 3adadYamu.
BosBpallaeMoe 3Ha4eHue:

0 B cnyyae ycnexa, BAD_RET - B cnyyae owm6ok.

= Kamasoz 0551 xpaHeHusi pe3epeHbix hailsioe npusioxeHust

nobanbHas nepemeHHas TSK_FUNIT(char *) moxeT copepxaTb HasBaHue kaTarora, B
KOTOpPOM MpuroxeHue GyaeT xpaHuTb chaiinbl pe3epBHbIX konuid. LleneBas 3apava ISaGRAF
ucronb3yeT CTaHAapTHbIe BbI3oBbI fopen, fread, fwrite, fclose ansa pabotbl ¢ hannamm.
3HayeHve No ymMonyaHuio - nyctas cTpoka (), ykasbiBatoLLasi, YTO KaTarnor He Ha3HayeH.
Mpumep:

TSK_FUNIT = "host name:/C:/ISaGRAF/target/apl/"

HasHauaet kaTanor ISaGRAF\target\apl B kopHe C: Ha xocT-lMK ¢ nmeHem host_name ans
hannoB pesepBHbIX KOonui. BaxkHo He 3abbiTb nocrnegHui crnew, nHade davnel OyayT
oTKpbIBaTbCst B kaTanore |ISaGRAF\target u umeTb B MMeHn npecpukce apl.

C-358 ICS Triplex ISaGRAF Inc.



PykoBoACTBO Mnonb3oBaTens Leneson 3agaun

Mpy HeoGXxoAMMOCTU 3Ta NEpeMeHHasi MOXXET MMETb PasfiMyHble 3HAYEHUs NS PasnUYHbIX
uenesbIx 3aaady. OanbHellune aetanu o daiinax pe3epBHbIX KOMWii cogepxaTca B pasgene
OTnuunTenbHble 0cO6eHHOCTN / Pe3epBrpoBaHmE NPUIOXKEHUS.

= YnpaeneHue okoH4YaHUeM yukna

MepemenHaas TSK_NBTCKSCHED (uint32) nmMeeT 3HayeHvne 3adepXku B TWKaX, KOTOPYHO
uenesas 3agada ISaGRAF ucnonb3yeT B KOHLEe uMkna. 3HadeHre no ymonyaxuto - 0 (oguH n
TOT Xe npuoputeT y Bcex 3afad). [pu HeobxooMMOCTM ANs KaxAow LeneBor 3adadv 3aTo
3Ha4YeHe MOXeT OblTb CBOUM.

[anbHenwme petanum cogepxatca B pasgene  OTtnuuuTenbHble  0cobeHHocTn  /
MpoaoMmKMTENbHOCTL LMKNa.

= 3anyck ueneeoli 3ada4yu ISaGRAF
Mocne Toro kak ycTaHOBNEHbl NepeMeHHble cpefbl, Ha 3aKIOYMTENbHOM Liare C MOMOLLbIO
BbI30Ba isa_main 3anyckaeTcsi LueneBas 3agada ISaGRAF:

uchar isa_main

uchar slave, /* Homep nogynHeHHoro*/
char *com /* Ima nocnepoBaTenbHOro ycrponctea*/
OnwucaHue:

CrapTtyeT uenesyto 3agady ISaGRAF.
BosBpaluaemoe 3Ha4eHve:
Bo3sBpalyaeT HeHyneBoe 3Ha4YeHNe B Criydyae BO3HUKHOBEHMS OLLMBOK.

Homep NMOAYUHEHHOTO - TOT Xe CaMbli, KOTOprl7I oﬁcy)&(,qancn B pasgene o peruncrpavum
nogYuHeHHoro. MoxeT 6bITb 3anyuwleHo HeCKOsbKO LueneBbiX 3agad npu ycrnoBuu, YTO OHU
MMEKT passinyHblie HOMepa NOAYNHEHHbLIX U KOMMYHUKALMOHHbLIX NMOPTOB.

|_|pI/1 MCMONb30BaHWMKN OTnaaymka Heobxoanmo, YToobI HOMepa NoAYNHEHHbIX Lenesowv 3agayun
N CUCTEMDI pa3p860TKVI coBnaganu.

= lMpumep

[aHHbI NpuMep NokasbiBaeT Kak 3anycTUTb OOHO3afaYHYyl0 peanusauuio LeneBol 3agaun
ISaGRAF ¢ HomepoM nog4uHeHHoro 1 1 nocrefoBaTernbHbIM YCTPOUCTBOM CBs3u /tyCo/1.
TekyLLMM KaTanorom sBRsSeTCs TOT, rAe yCTaHOBIeHa Lienesas 3ajaya.

3arpyanTb MOAyrb isassr.o
Id < RELS/isassr.o

3arpyanTb Moayrnb isa.o
Id < CMDS/isa.o

KoHdpurypupoBaHue nocnenoBaTenbHON CBA3M
ISAMOD ("/tyCo/1", 19200)

YacToTa cUCTEMHbIX YacoB
CLKRATE = sysClkRateGet ()

PeI'VICTpaLl,VIH noa4YnHEeHHOoro
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isa_register_slave (1)

Katarnor ans pesepsupoBaHust (MOXHO OMyCTUTb, MGO UCMONb3yeTcsl yMOmnyaHue)
TSK_FUNIT =""

YnpaBneHve B KOHLE Lukna (MOXHO OnyCTUTb, GO MUCMOMNb3yeTcst ymonyaHue)
TSK_NBTCKSCHED =0

3anyck ueneson 3agaym ISaGRAF
sp (isa_main, 1, "/tyCo/1")

C.5.4 ISaGRAF B mHOrosapgayHom pexume: isakerse, isakeret

[ns Toro, 4ToGbl YMeHbLNTL BpeMsA peakuun Leneson 3apgayun ISaGRAF, uenesas 3agaya
pasgeneHa Ha iBa npolecca: NporpamMmMy CBsi3u U NPUKNaaHYH UCNOMHUTENbHYIO 3aJauyy.
Takas apxutektypa 6onee rnbkas. OHa NoO3BOMNSAET 3anyckaTb HECKOMbKO KOMMYHMKaLMOHHbIX
3a4a4 C OOHOW M TOW Xe LeneBon 3agaden unu o 4 ueneBbix 3adavy C OOHOW U TOW Xe
KOMMYHUWKaLMOHHON 3afjadveil. OTO no3sonsieT paboTatb Yepe3 OAMH M TOT e nopt c 4
LueneBbIMU 3agadvaMu. JTO Takke obrneryaeT MHTErpaLuio pasnmnyHbIX NPOLLECCOB (HanpuMep,
BM3yanunsaumio 1 OTnazaky) B paMmKax OQHOrO NpUoXeHus.

LleneBasi 3apava u 3agaya CBSi3M He 3aBUCAT Apyr oT Apyra. EguHcTBeHHoe TpeboBaHve
cocTouT B TOM, 4TOObl 3ajaya sigpa Oblna 3anylleHa MepBoii, Tak 4YTobGbl OHa cMorra
YCTaHOBUTb NapameTpbl CUCTEMHOTO OKPYXXEHWS U 3aaya CBSI3U CMOrfa CBA3aTbCs C Hel.
3apaya ISaGraf He HapywaeT paboTy ¢OHOBbLIX NPOLECCOB W Mporpamm 06paboTku
npepbIiBaHUN.

Mpepnaraetca ABa Moaynsa B 3aBUCUMOCTY OT annapaTHbIX BO3MOXHOCTEN:

- [Ins nocnepoBaTenbHOM CBA3W: isakerse.o

3TOT MoAyNb NO3BONSET 3anyCTUTb SAPa U NocneaoBaTeNbHYO CBA3b.

- Ina nocnepoBatenbHoM cBsi3n u/vnu Yyepes Ethernet: isakeret.o

OTOT MoAyNnb NO3BONSAET 3anyCcTUTb AApa W 3adayun Ans nocriefoBaTenbHON CBA3W u/vnu Ans
cBs3un no Ethernet.

Croco6 3anycka ISaGRAF ¢ nomowlbto 3TMX Moayrnew - OMH W TOT Xe, C TOM Nulib
pasHuuen, 4To B crnyyae isakeret.o MOXHO yka3aTb kak MMSi NOCreaoBaTeNbLHOrO YCTPOMCTBa
ONsi nocrnefoBaTenbHOM CBSA3W, Tak M HOMep nopTa Ans ceasu no Ethernet, kotopble
nepeparTcst kak napameTpbl npu 3anycke ISaGRAF ¢ nomousto tst_main_ex (cM. aanee).

Mo oTHoweHuto k ISaGRAF ueneas 3agaya VxWorks sBnsieTcs CepBepoM, a OTNagyvk
SIBNSIETCS KIIMEHTOM, KOTOPbIV NOACOEAUHSIETCS K YKa3blBAEMOMY HOMEPY MopTa.

= Peaucmpauus sidpa

Anpo 1ISaGRAF xapaktepusyeTcsi HOMepoM NoaYMHEHHoro. OH MOXET NPUHMMATL 3HaYeHUs
oT 1 go 255, uckntoyas 13 ($0D). ATOT HOMep Mcronb3yeTcs B NPOTOKomNe CBsA3n. OH HyXeH
Ona Toro, 4tobbl pa3nuyaTh Uenesble 3afjayv Apyr OT Apyra Korga 3anyweHo HecKOonbKo
3agad. MNoatomy, npexae 4em 3anycTuTb sapa ISaGRAF ux HyXHO 3apernctpvpoBaTb C
nomoLLbio BbI30Ba isa_register_slave().

uchar isa_register_slave

uchar slave /* Homep nogunHeHHoro */
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)

Onucaxwve:

PervcTpupyeT HOBbI MOAYMHEHHDBIN B CUCTEME C HECKOMNBbKUMM LieneBbIMY 3adavamu.
BosBspallaemoe 3HayeHue:

0 B cnyyae ycnexa, BAD_RET - B cnyyae owm6ok.

= Pezaucmpauyusi KOMMYHUKaUUOHHbLIX 3a0ay4

KommyHukaumnoHHast 3agada 1SaGRAF xapaktepuayeTcsi norudyeckum Homepom. OH MoXxeT
npuMHUMaTh 3HaveHnst oT 1 o 255. OH HyXeH Ans Toro, YTobbl pasnuyaTh LieneBble 3agaqun
Opyr OT [pyra Korga 3amnyleHO Heckonbko 3agady. [losTomy, npexae Yem 3anycTuTb
KOMMYyHMKaUMOHHyo 3apady ISaGRAF ee HyxHO 3apeructpupoBaTb C MOMOLLBH BbI30Ba
isa_register_com().

uchar isa_register_com
uchar com_id /* NpeHTudmkaTop KoMMm. 3agaum */

)

Onucaxue:

PeructpupyeT HOBbIN NOAYMHEHHBIV B CUCTEME C HECKOMNbBKUMU LIeNeBbIMU 3adadYamu.
BosBpalliaeMoe 3Ha4eHue:

0 B cniyyae ycnexa, BAD_RET - B cnyyae owm6ok.

= Kamasoz 0551 xpaHeHusi pe3epeHbix hailsioe npusioxeHust

nobanbHas nepemeHHas TSK_FUNIT(char *) moxeT copepxaTb HasBaHue kaTarora, B
KOTOpPOM MpurnoxeHue GyaeT xpaHuTb chaiinbl pe3epBHbIX konuid. LleneBas 3apava ISaGRAF
ucronb3yeT CTaHAapTHbIe BbI30BbI fopen, fread, fwrite, fclose gnsa pabotbl ¢ hannamm.
3HayeHue No ymonyaHuto - nyctas cTpoka (), ykasbiBatoLLasi, YTO KaTarnor He Ha3HayeH.
Mpumep:

TSK_FUNIT = "host name:/C:/ISaGRAF/target/apl/"

HasHauaet kaTanor ISaGRAF\target\apl B kopHe C: Ha xocT-lMK ¢ nmeHem host_name ans
(hannoB pesepBHbIX KOnui. BaxkHo He 3abbiTb nocrnegHui cnew, vHade dannel OyayT
oTKpbIBaTbCsi B kaTanore |ISaGRAF\target u umeTb B MMeHu npecpukce apl.

Mpn HeobxoaMMOCTN 3Ta NepeMeHHasi MOXeT MMEeTb pasfnuyHble 3HaAYeHUs NS PasnnYHbIX
ueneBblx 3agay. JanbHelnwune getany o daiinax pe3epBHbIX KOMUI coaepxaTtcsl B pasaene
OTnnunTenbHble ocobeHHocTM / PesepBupoBaHue NpunoxeHus.

= YnpaeneHue okoH4YaHUeM yukna

MepemenHaa TSK_NBTCKSCHED (uint32) nmMeeT 3HayeHvne 3adepXku B TUKaX, KOTOPYHO
uenesas 3agada ISaGRAF ucnonb3yeT B koHLEe uMkna. 3HadeHre no ymonyaxuto - 0 (oguH n
TOT Xe npuoputeT y Bcex 3afad). [pu HeobxooMMOCTM ANs KaxAow LeneBor 3adadv 3aTo
3Ha4YeHe MOXeT OblTb CBOUM.

[anbHenwme petanum cogepxatca B pasgene  OTtnuuuTenbHble  0cobeHHocTn  /
MpoaoMmKMTENbHOCTL LMKNa.

= 3anyck 3adayqu siopa ISaGRAF
[Mocne TOro Kak ycTaHOBMIEHbl MEPEMEHHbIE Cpefbl, Ha 3aKMOYMTENIbHOM Luare C MOMOLLbIO
BbI30Ba isa_main 3anyckaeTcsl 3agaya sigpa |ISaGRAF:

uchar isa_main
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(

uchar slave, /* Homep noguynHeHHoro*/
char *com /* HE UCTMONb3YETCHA, m.6. nycTon cTtpokon™/
)

Onwcatue:

CrapTtyeT 3apadvy sigpa ISaGRAF.
BosBpaluaemoe 3Ha4eHve:
Bo3sBpalyaeT HeHyneBoe 3Ha4YeHNe B Criy4yae BO3HUKHOBEHMS OLLMBOK.

Homep noguMHeHHOro - TOT e cambli, KOTopbI obcyxaanca B pasgene O perdctpaumu
noAYMHeHHoro. MoxeT GbiTb 3anyLUeHO HECKOMNbKO LieNeBbIX 3aA4ay Npu YCroBUM, YTO OHU
UMeloT pasnuyHble HoMepa NOAYUHEHHBIX.

= 3anyck koMmMyHuKayuoHHoU 3adayqu ISaGRAF

Mocne TOro kak ycTaHOBMIEHbl MEPEMEHHbIE CPefbl, Ha 3aKMoYMTENIbHOM Luare ¢ MNOMOLLbIO
BbI30Ba tst_main_ex 3anyckaeTcs KOMMyHUKaUuoHHas 3agada ISaGRAF:

uchar tst_main_ex

char *com, /* IMsi KOMMYHWKALMOHHOTO ycTporcTBa™/
uchar *slave, Ykasatenb Ha 4x 6aiiToBOe none ¢ HoMepamu NOAYUHEHHbIX siaep™/
uchar com_id I* \ieHTudnkaTop KOMMYHUKaLIMOHHON 3ada4umn™/
)
OnwucaHue:
CTrapTyeT KOMMYHUKaLMOHHY0 3agady ISaGRAF.
Bo3Bpallaemoe 3HayeHve:
BosBpallaeT HeHyneBoe 3Ha4YeHne B Criydae BO3HUKHOBEHNS OLLUMOOK.

B 4x 6ainTtoBOM none YKa3blBarOTCA HOMepa NoaAYMHEeHHbIX a4ep, C KOTOpbIMU noaaep>XXneaet
CBA3b KOMMYHUKaUMOHHaA 3aaava. Ecnv noguvHeHHbIX MeHbLue 4, CoOoTBETCTBYOLWMNE BawTbl
3anOJIHAKTCA HynaAMu. Mocne ToOro, kak 3agava 3anyuieHa 3TO none bonble He
ncnonb3yeTcA.

Nwvs KOMMYHUKaLUNOHHOIo yCTpOIZCTBa OOIMKHO coBnagatb C MMeHeM nocnenoBaTesibHOro
yCTpOVICTBa, Yepes3 KOTopoe noaaepXmnBaeTcq CBA3b.

MoxHo 3anycTunTtb 6onee ogHoMn KOMMyHVIKaLlMOHHOVI 3ajayu, npu 3TOM OHU OOSMKHblI UMETb
pasHble VI,D,eHTVICbVIKaTOpr 3afad.

|_|pI/1 MCMonb30BaHWKN OTnaayMka Heobxoanmo, YToobI HOMepa NoAYNHEHHbIX Lenesowv 3agayn
N CUCTEMDI pa3p860TKVI coBnaganu.

= lMpumep

[aHHbI NpyMep NokasbIBaeT Kak 3anycTuThb:

3apauy sgpa ISaGRAF ¢ Homepom Nog4YnHEHHOro 1.

KommyHwukaLumoHHyto 3agady ISaGRAF ¢ naeHTudmkaTopoM 3agayuv 1, cBsidaHHyto ¢ sigpom 1
Yyepes nocneposartenbHoe ycTponcTao /tyCo/1.

KommyHwukaLmoHHyto 3agady 1ISaGRAF ¢ ngeHTudgmkaTopoM 3agayum 2, cBsi3aHHyo ¢ aapom 1
no Ethernet yepes nopt 1100.

TeKyLuMM KaTanorom siBNseTCst TOT, rAe YCTaHOBMNeEHa Lenesas 3ajaya.

3arpyaunTtb Moaynb isassr.o
Id < RELS/isassr.o
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3arpyante Mogynb isakeret.o (Ero mMoxHO 3arpysutb Aaxe ecnm cBsidb no Ethernet He
npeanornaraeTcsi)
Id < CMDS/isakeret.o

KoHdurypupoBaHue nocnegoBaTtenbHOM CBSA3M
ISAMOD ("/tyCo/1", 19200)

YacTtoTa cucTeMHbIX HYacos

CLKRATE = sysClkRateGet ()

PervcTpaumsa nogunHeHHoro
isa_register_slave (1)

Peructpaunsi KOMMYHUKaLMOHHbIX 3aaa4
isa_register_com (1)
isa_register_com (2)

Katanor ans pesepsuMpoBaHns (MOXHO OMyCTUTb, GO UCMONb3YeTCs yMon4YaHue)
TSK_FUNIT =""

YnpaeneHue oKoHYaHeM LyKa (MOXHO OnyCTUTb, 60 UCMOMb3YeTcs yMonyaHue)
TSK_NBTCKSCHED =0

3anyck 3agauv agpa ISaGRAF
sp (isa_main, 1, "")

KomMyHMKaLmoHHas 3agava, CBsi3b CO NOAYUHEHHbIMU
SlavesLink = 0x01000000

3anyck KOMMYHMKaLMOHHbIX 3aaad ISaGRAF
sp (tst_main_ex, "/tyCo/1", &SlavesLink, 1)
sp (tst_main_ex, "1100", &SlavesLink, 2)

OTa nocnepoBaTenbHOCTb COOTBETCTBYET cne,u,y}ou.l,eﬁ cxeme

Aapo Komm. <> /tyCo/1
cnevs 1 3afiada
Komm. 1100
3apava (e
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B03MOXHbI Takke cregytoLme KoHgUrypaLmu.

Anpo Komm.
cnevB1 [, | 3agava /tyCol1
[~ "|nor. €| (1100)
Homep 1

3710 HauGonee TWUMWUYHBLIA Cryyal Korga si4ApO CBSI3aHO C KOMMYHWMKAaLWMOHHOW 3ajayen,
paboTatoLLen Yepes nocneposartenbHbiv NopT (Ethernet).

Anpo Komm.
cnews 1 3agava
nor. JtyCol1
>
Homep 1 (1100)
Appo
cneuB 2

3Ta KoH(Urypaumsi CocTouT 13 ABYX 4ep, CBA3AHHbIX C OAHOM KOMMYHMKaLMOHHON 3adaden,
paboTaroLen Yepes nocneposatenbHbI NopT (Ethernet), SlavesLink=0x01020000.

C.5.5 Cneuudumyeckmne oco6eHHOCTU.

= 3anyck ISaGRAF.

B Hauane paboTbl ISaGRAF BbinonHsieTcs cneayoLwmin anroputm:

|:| ESETE IPHMOMeHMS © IMCEAa I
ZarpyEMTE @P0 E MAMATE

Hem MPHAOHEHME Ha OHCES

T EcTe IpHIOMeRHs

Homare mDoma He ZATPYEHTCH

IIPFHIOMEHHME

Ecrr MIPHIIOHSHMS

— CDXPEI-B’:['I‘E MPHAIOHEHMe Ha THCES

BEIIoIHMT R TIPS

SaROHYHMTh IIPHIIOMeHF e
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e OnpepeneHus

Koa npuvnoxeHust 3To ABOWYHbLIN KOA, KOTOPbLIA FrEHEPUPYETCS U 3arpyxaeTcsi NoACMCTEMOW
pa3paboTkM M 3aTem MWCMonHAeTcss Ha uerneBon MawuHe. OH MOXeT ObiTb [OMONHEH
Tabnuuer CUMBOJIOB.

Tabnuua cumeonoB - ato ASCIl 6a3a gaHHbIX, KOTOpasi reHepupyeTcsl M 3arpyxaertcs
nogcuctemon paspabotku. ATa Tabnuua obecneuvBaeT CBsi3b CUMMBOJSIbHbIX OOBLEKTOB U
BHYTPEHHUX O0OBbekToB uerneBov 3agaun. OHa TpebyeTcs B LeneBoW 3agaye TOMbKO B
cnyyasix cneumduyeckoro ynpasneHus cumsonamu. Mo noBogy Tabnuubl CUMBOSIOB CM. B
pa3gerne NpoaBuHyTas TexHUKa NporpaMMMpPOBaHUS.

MyTb k AnckoBbiM chainam nponuckiBaeTcs B nepemeHHon TSK_FUNIT (3HaueHue nyTu no

ymMon4yaHuwo = ', T.€. HEeT 3HaHeHMF|).

e MHorosagauHble npunoxeHus ISaGRAF

PasnunyHble npunoxeHus (sgpa M KOMMYHUKAUMOHHbIE 3adayn) MOryT OAHOBPEMEHHO
paboTtaTb Ha OJHOM NPOLIECCOPE KOIb CKOPO OHW MMEIOT pasfnyHble HoMepa NOAYNHEHHBIX U
pasnu4yHble Normyeckne HoMepa KOMMYHUKALMOHHBIX 3aAa4y. TeM He MeHee, B TaKOM pexume
nonb3oBaTenb [OOMDKEH caM  no3abotutbcsd 06  OTCYTCTBMM  KOHMNMKTOB — MexXay
NpUNoXeHNsIMK, KOrda ecTb pecypchbl ¢ pasgensieMbiM goctynoM (nnatel B/B). Hanpuwmep,
Korga pasnuyHble MpuroXeHus (sapa) obpalwjaTca K dusumyeckum nnatam Tpebyetcs
OpaiiBep BBOAa/BbIBOAA UMK cemadhop.

e CoxpaHeHue NpUNoXeHus
Korga HOBOe mpunoxeHue sarpyxaetcs OTNag4MkoM MOACUCTeMbl paspaboTku B LieneByio
MaLUMHy, KO MPUIOXEHUSI COXpaHsIeTCs Ha AWCKe (C WUCMONb3oBaHMEM OGbIYHBIX BbI30OBOB
onsi pabotel ¢ pavinamu fopen v T.4.) B charine nog umeHem

pathlSAx1  konusi koga npunoxenus ISaGRAF (x - HOMep NOAYUHEHHOTO)

Ecnwn, kpome Toro, npexae bbina 3arpy>keHa Tabnuua CMMBOIOB, OHa TOXE COXpaHSEeTCA Ha
aucke B dpavine nog umeHem

pathlSAx6  konusi Tabnyubl CUMBOMOB NPUINOXEHNS (X - HOMEpP MOAYNHEHHOTO)
MyTb path ykasbiBaeTcs B nepemeHHon TSK_FUNIT. MycTas ctpoka (*’) o3HayaeT, 4To nyTb
He yKa3aH (3HayeHwue Mo yMOomn4yaHuio).

Korpa ISaGRAF 3anyckaeTcs, LeneBas 3agaya MLLET KoA NpUroXeHusa n Tabnvuy cumBonos
Ha OMcKe B TEKYLLEeM KaTarore 1 3arpyxaeTt ux B namsThb.

3atem, ecnu Tabnuubl CUMMBONIOB HET B NaMaTW, TO LeneBas 3adada MCMNOSHSAET Kog
npunoxeHus 6e3 Tabnuibl CUMBOIIOB.

Ecnn B namATn HeT koda NpuroXeHus, TO LeneBas 3afjava XaeT, koraa npunoxenve oyaet
3arpy>KeHo.

[Ons Toro 4tobbl 3anycTUTb MNPUIIOXKEHWE NPV BKITHOYEHUM MalluHbl 6e3 Mcrnonb3oBaHUS
oTnaguuka:

e [epBbii cnocob - ckonupyhTe 3T paiinbl Ha AWck LeneBoi mawwuHbl ¢ K, roe
HaxoguTcsa cucTtema paspaboTkym B MpedHasHadeHHbI anst aToro katanor. MoxHo
MCnonb30BaTbh CPEACTBa KOMMPOBAaHWUS CUCTEMbI pa3paboTku (MeH VIHCTpyMeHTbl) Ans
obneryeHust aTon onepaumm.

e BTopoii cnocob - nepenqiiMTe CBOMMU CPeACTBamMu Ko MPUIOXKEHWUSI U (ECAIN HYXKHO)
Tabnuuy cumsonos c [K, roe HaxoguTcs cuctema pas3paboTku B AONTOBPEMEHHYHO
namsite (PROM unu EPROM).
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Mpn BKkMOYEeHUM MUTaHMA ecnnm HeobxoguMmo (ans Goree ObICTPOro JocTynma wnn npu
paccTaHOBKE TOYEK OCTaHOBa) MOXHO 3arpysuTb KOO MPUMNOXEHUs (U, npwm
HeobxognmocTu, Tabnuuy cumeonos) us EPROM B RAM.
3aTteM, Bo Bpems ctapTta ISaGRAF (HenocpeacTBeHHO nepepq 3anyckoM 3afad) cregyet
yKka3aTb agpeca, Mo KOTOPbIM Haxo4WTCs KOoA MPUMOXEHUs n (ecny WCnorb3yeTcs)
Tabnuua cumBOMoB. JTO AenaeTca € MOMOLWbBI0  MHUUManu3auuy  rrnobanbHbIX
nepemeHHbIX SSR creaytowmm obpasom:

SSRIx][1].space=yka3aTernb Ha agpec koaa NpUoXeHns
W ecnu Heobxoamnmo

SSRI[x][6].space=yka3aTenb Ha agpec Tabnuubl CUMBOMOB

Takum oGpasoM Bbl MOXETE HanucaTb KOpPOTKyto npouedypy. MnobanbHas nepemeHHas
SSR obbsBreHa, kak CTpyKTypa Tuna str_ssr, kotopas onpeaeneHa B danne tasyOssr.h.

Mpenynpexaenve:
Mpu pacctaHoBke Toyek ocTaHoBa oTnagyvk ISaGRAF moxeT pabotaTb HEKOPPEKTHO

€CInn Ko4 NpunoXxeHna HegoCcTyneH Onda 3anucu. 3710 He np06nema eclin npunoxeHue
NOJTHOCTbIO NPOTECTUPOBAHO.

Ecnu cuctema paspabotkm ISaGRAF yctaHoBneHa B ctaHaapTHoMm katanore \ISAWIN, To:

ann koga npunoxexuns npoekta MYPROJ 6yaeT HasbiBaTbCst
\ISAWIN\APL\MYPROJ\appli.x6m (cooTBeTCTBYET isax1 Ha LeneBoi MallMHe)

dann Tabnuubl cumBonoB npunoxernns npoekta MYPROJ 6yaeT Ha3biBaTbCcs
\ISAWIN\APL\MYPROJ\appli.tst (cooTBeTCTBYET isax6 Ha LieneBon MallmHe)

= O6pabomka owub0K U ebidavya coobu,eHul

LleneBass 3apaya |1SaGRAF Bkntoyaer B cebsi obpaboTtumk owmbok. Cnucok owwmnbok

HaxoAMTCs B KOHLIe JOKYMEHTaLuW.

Owubka obpabaTbiBaeTcs crneayoLmm o6pasom:

— Owwmbka cocTouT U3 HOMEepa 1 apryMeHTa, nocbinaembix 06paboTumky owmbok ISaGRAF.

— Ecnu B cucteme paspaboTkv ycTaHoBReH crar obHapyXeHusi ownbok, To oLumbka
obpabaTbiBaeTcs. Ecnu HeT - nHpopmaums TepsieTcs 1 obpaboTka 3akaH4YMBaETCS.

Ecnu obpabatbiBaeTcs:

— Homep (OecaTuyHoe 4ucrno) U aprymeHT (LIecTHaguaTepUYHOE YMUCMO) BbIBOASTCSH B
stdout.

— Homep owmbkn n aprymeHT nomewaioTcs B KombueBon Oydep FIFO, a nosgHee
nepeHocatcs oTTtyna. Pasmep Oydepa onpegensetcas B onuusix Make cuctembl
pa3paboTkn. Korga Oydep noroH, coobuieHne O HOBOW OLMOKe BbITECHSET camoe
cTapoe coobLueHue.

— Owwubkn m3enekatoTcst U3 bydepa Nnbo oTnagyMkom, NGO MPUNOXKEHUEM, UCMONb3Ysi
Bbi3oB SYSTEM (cm. PykoBoAcTBO nomnb3oBarens).

Korga otnagumk dukeupyeT olumbky, cooblieHe O Hel MOSIBNSIETCS B OKHE OTOOpaxeHus

owwnbok. B 3aBucumocTn oOT cuTyaumm (paboTaeT MPUIOXEHME UMW HET) OTnagymKk

oTobpaxaeT MMs obbekTa (NepeMeHHOW unM nporpaMmbl) OTKyAa npuwina owubka unu
aprymMeHT oLMBKN (OecAaTUYHOe YMCro) B KBaApaTHbIX ckobkax [X], KOTOpbIN MMeeT pasnuyHoe
3HayeHue Ans pasHbiX OLMOOK.

CoobuleHne 06 ownbke M ee 3HavyeHWe MO yMonyaHuw B BblgatoTcs B stdout. Takum

obpa3zom, coobLueHns MoryT 6biTb NepeHanpaBneHbl ¢ NoMoLLbo dyHkUumn VxWorks

ioGlobalStdSet()

unm ioTaskStdSet()
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B nocnegHem crnyyae HU £4pO, HU KOMMYHWMKaUMOHHAsi 3ajaya He MOryT reHepupoBaTb
OLLUMBOK.

= AnumenbHocmsb yukna, noeedeHue 3aday u ux npuopumemasl

— B koHue kaxporo umkna ISaGRAF, nepeg TemM Kak HayaTb HOBbIA LMK, BbIMNOSHSAET
CreayoLLmMiA anropuTMm:
Ecnu onpegeneHo cukcrpoBaHHOe BpeMsi LMKNa, TO NPOLECCOP MEPEKIYaeTcs Ha
BbINOMHEHNe APYrMX 3afad Ha OCTaBLUMIACS Nepuoj BpeMEHWU (Bpemsi LuKra - Bpemsi
uMKna Tekywiero npunoxexus). Ecnu octaBlUMiACs NepUof BPEMEHU OTpULATESbHIN,
TO BblgaeTcs coobleHne O nepenofiHeHUM U npoleccop ocBoboxaaeTca Ha
TSK_NBTCKSCHED TuKkoB (3HayeHne MepemMeHHOW ycTaHaBnuBaeTCcs npu cTtapTe
ISaGRAF) onst gucnetyepusaumm.
Ecnun Bpemsi uukna He hMKCHpPOBaHO UMM OCTaTOK BPEMEHW MeHbLUe 1 TUKa Uin paBeH
0, To npoueccop ocBoboxaaetca Ha TSK_NBTCKSCHED TukoB (3HayeHue
nepemMeHHon yctaHasnmBaeTcs npu ctapte ISaGRAF) ans gucnetyepusaumm.
BpemeHHoe pa3spelueHne cooTBeTCTBYeT ycTaHoBneHHoMy B VxWorks pasmepy Tuka.
YkasaHHasi cTparterns obbl4HO ucnonbayeTcs Ans 6onee paumMoHansHOro UCNoSb30BaHWS
NPOLLECCOPHOr0 BPEMEHM - YTODbI YCTYNUTL NPOLLECCop ApYyriM 3agadam, paboTaoLmm B
[OaHHbI MOMEHT B CUCTEME.

— KoMMyHUMKaLMOHHas 3ajaya HaxoauTCs B CMsLEM COCTOSHUM Moka HeT AaHHbIX Ans
nepegaun. B cnyyae HeoGxoguMmocTM 3Ta 3apavya  nonyvaeT  MHGopMauuio o
paGoTaroLemM NPUMNOXEHUM Mo MPOTOKOMY BOMPOC/OTBET OT siapa. KoMMyHuKaumoHHas
3afjava sanpalumBaeT s4po. B koHue uykna (4Tobbl yeneTb Nony4uTb CUHXPOHHLIN 06pa3
NPUMOXEHMWS) AAPO AaeT OTBET KOMMYHUKALMOHHON 3ajdaqe.

3apaun ISaGRAF He moauduumMpyloT NpuopuTeT, KOTOpbIM UM NpucBOeH. [Monb3oBaTenb
BOJIEH CaM pPerynupoBaTtb NPMOpPUTETbI B COOTBETCTBUM C noBefeHvem 3aaaqm ISaGRAF n ee
TpeboBaHUsIMU K CUCTEME.
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C.6 Pabota c ueneBon 3agaven ISaGRAF NT

C.6.1 Pa6ota ISaGRAF

B peanusaumm nog NT ueneBas 3agada npefctaBnseT COOOM OTAEMbHYH NporpaMmy
WISAKER.EXE, npuyem MoxeT paboTaTb MapannienibHO HECKONbKO ee 3K3EMIMIISPOB.
Kaxabln 3k3eMnnsp 4OMKeH UMETb CBOW HOMEP NOAYMHEHHOO.

LleneBas 3agava He MelwaeT paboTe ApanBepoOB, MMEIOLLMX 06paboTUMKM NpepbiBaHUS.
Mporpamma WISAKER npeanHasHadeHa anst pabotsl ¢ Bepcueit Windows NT 3.51 v Bbiwe.

C.6.2 OO6wasn MHopMauus Mo onuusm

Onuun COXpaHAKTCA 1 nepefarTcd B COOTBETCTBUM CO cne,u,y}ou.l,eﬂ CXeMOoM:

3ameTtum, yto dann ISaGRAF.INI HaxoauTcst B TekyLem paboyem kaTanore.

= Homep nod4uHEeHHO20: -S KI1oY

OTa onuus onpefensieT HoMep UeneBoi 3agayn. OH MOXET MPUHUMATL 3HadYeHus oT 1 Jo
255, ucknioyas 13 ($0D). STOT HOMep UCToNb3yeTcs B NPOTOKoMNe CBA3W. OH HyXXeH ANs Toro,
4TOObI pa3nuyaTh Lenesble 3aaaqun Apyr oT Apyra, korga 3anyLeHo Heckorbko 3ajad. Korga
ucnonb3yeTcs OTnaguvk, ybegutecb, 4TO €ro MOAYVHEHHBI NapamMeTp COOTBETCTBYeT

Init

3apaHa xoTa 6bl 0gHa onuus
KOMaHHOM CTPOKM U 3aAaH
HOMEP MoAYNHEHHOTO

3apaHa xoTs 6bl ogHa onuusa
KOMaHHOI CTPOKM, HO He 3afaH
HOMEP MOJYNHEHHOTO

He 3aaaHbl onuum
KOMaHZHOW CTPOKM

LleneBas 3apava ISaGRAF
GyneT ncnorb3oBaTh ONUMM,

LleneBas 3apaya ISaGRAF
6yaeT ncnorb3oBaTh

LleneBas 3apava ISaGRAF
6yaer ucnonb3oBatb

ymonyanus (pasgen ISaGRAF
chaina ISaGRAF.ini).

ymonyanusi (pasgen ISaGRAF
chaiina ISaGRAF .ini), npuHumas
BO BHUMaHWe KOMaHOHYO
CTPOKY.

CBsi3aHHbIE C HOMEpPOM crieliBa
(pa3gen ISaGRAFs daiina
ISaGRAF.ini) rae ‘s’ - Homep
NOAYMHEHHOrO.

Alt+F4 nnm Bbixoa
13 MPUTOKEHMS!

Alt+F4 vnm Bbixoa
13 MPUIOKEHNS

Alt+F4 vnu Bbixoq
13 MPUIIOKEHNS

LleneBas 3apaya ISaGRAF
6yaeT coxpaHsiTh OnLumM B
pasaen ymonyaHuii (pasaen

ISaGRAF daiina ISaGRAF.ini).

LleneBas 3apava ISaGRAF He
6yaeT CoXxpaHsiTb ONLuM B
pasaen ymonyanuii (pasaen
ISaGRAF dhaitna ISaGRAF .ini).

LleneBas 3apava ISaGRAF
GyneT CoxpaHsiTb OnLumn B
pasfen, CBSA3aHHbI C HOMEPOM
creiiBa (pa3gen ISaGRAFs
paiina ISaGRAF.ini) roe ‘s’ —
HOMep NOAYUHEHHOTO.
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HOMepY Lienesow 3agaqu.

Mo ymonuaHuo Homep noguMHeHHOro paBeH 1 unu 6epetcs 13 darina ISaGRAF.INI.
Mpumep:

WISAKER.EXE -s=2

Monb3oBaTtensckuii MHTEpdENc: Cnepytollee OKHO OTKPbIBAETCH M3 OCHOBHOMO MEHH
uenesoit 3agaun ISaGRAF NT “Options/Slave”

ol Slave Number Setup
Slave Mumber : I ill

Ok, | Cancel

Mcnonb3ya mbiwb unu knaeuwn kypcopa (Up, Down) MOXHO M3MEHUTb 3HaveHue. YTobbl
3HayeHue BOLUIIO B CUIY HYXXHO nepe3anyctutb Lenesyto 3agady ISaGRAF.

= KoHgpuaypupoeaHue KoMMyHuUKayulu: -t KoY

LleneBas 3apadva ISaGRAF ucnonb3yeT nocriegoBaTenbHbein nopt unu Ethernet ans cesAsm ¢
oTnaguukoM. HaseaHwe nopTta onpegensetcs npu nomowmn koya -t. KoMMyHMKaLMOHHBIA
WHTEpdENC yuUTbIBAET OCOBEHHOCTU Pa3fUUHbIX MaLUWMH, MO3TOMY MOXHO WCMOSb30BaTh
noptel COM1, COM2, COM3 nnu COM4 1 Homepa nopTtoB, HaunHasi ¢ 1100, onst cesAsu no
Ethernet.

3HayeHue no ymonyaHuio: [lo ymonuaHuo 3HayeHune nopta pasBHo 1100 gns cB#A3u no
Ethernet n COM1 - onsa nocnegoBaTtenbHOM CBA3W UIu xxe bepeTcs u3 cana
1ISaGRAF.INI.

3AMEYAHWE: Mo ymonyaHuio cBA3b ycTaHaBnueaeTcs Yepes Ethernet.

Mpumepbi:
WISAKER -t=COM2
WISAKER -t=1101

KoHdcburypaums nocnepoBaTenbHOM CBA3M:
HekoTopble onumm MoryT 6biTe MCMOMb30BaHbI MULLBL NPU YCOBUK, YTO 3adaHo -t=COMXx

Cnncok onuuii onst KOHUrypMpoBaHUs nocrefoBaTenbHON CBA3M:

Onuus 3HayeHne MHTepnpeTaums
baud 600 CkopocTb 06MeHa
1200
2400
4800
9600
19200
parity n HeT npoBepkun YeTHOCTU
e YeTHo
o HeyeTHO
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data 7vm8 Yucno 6ut

stop 1umnn 2 Yucno cton 6ut

flow h AnnapaTtHbI/ KOHTPOIb
n Be3 koHTpons

3HayeHns no ymonyaHuto - 19200, HeT NpoBepky YeTHOCTU, 8 BUT JaHHbIX, 1 cTon 6uT, 6e3
annapaTHOro KOHTPOIS.

[Mpumep:

WISAKER -t=COM1 baud=1200 data=8 parity=n stop=2

Monb3oBaTensckuii MHTEpdENc: Cnepytollee OKHO OTKPbIBAETCH M3 OCHOBHOMO MEHH
uenesoit 3agaun ISaGRAF NT “Options/Communication”

= Communication Setup

~Select
) Senial (® Ethernet
-Ethernet Setup :
Communication Port ; I‘I‘II:II:I ill

| Cancel

370 faeT BO3MOXHOCTb BbIGpaTh NocrefoBaTenibHy0 CBsidb Unn cBsidb Mo Ethernet. Ceasb
no Ethernet gaet Bo3aMoXHOCTb MoaMUUMPOBaTL HOMEP NopTa. ATOT HOMEp AOSKEH ObiTb
TeM e caMbIM, KOTOPbIN yka3aH B cucteme paspabotkv ansi ceasm mexagy MK u MIK.

C-370 ICS Triplex ISaGRAF Inc.



PykoBoACTBO Mnonb3oBaTens Leneson 3agaun

= Communication Setup

~Select :

' Ethemet

~Serial Setup ;

Part Murmber : II:EIM‘I E
Baud Rate Speed : IW E
Data Bits IB— E
Farity IF E
Stop Bits : I'I— E
Flows Cantral : IF E

Ok I | Cancel

Mpu BbIGOPE MocnegoBaTenbHOM CBSA3U MOSIBUTCS OKHO XapakTepUCTUK MocrenoBaTenbHOM
cBA3W. JTa KOHGUrypaums 4omkHa coBrnadaTb C TOMW, KoTopasi jaHa B cucTeme paspaboTku
ons ceasm mexay MKy MNK.

= Ipaghuyeckass uMmumayusi O3MOXHbBIX M/1am: -X Kjiro4

Ecnn yctaHoBneHa aTta onuus, TO nnaTbl, AEKNapypoBaHHbIE KaK BO3MOXHbIE B pefakTope

coeavHeHun B/B, ByayT MoaenupoBaTbhCs.

Bo3amoxHble 3HaveHus 0 n 1: 0 - He mopenvpyeTcs, 1 - MogenmpyeTcs.

3HayeHue no ymonyaHur: 3HavyeHue no ymonyaHuto - 0 Unu 1o, KOTOpPOe YCTaHOBMNEHO B
1ISaGRAF.INI.

Mpumep:
WISAKER -x=1 6yget cMmynupoBaTb BMpTyasbHble nNnaThbl,

UHTepdelic nonb3oBarens: rlyHKTbI MEHIO NOMEYEHbI UITN HE NMOoMeY€eHbI, OTpaXad COCToAHUE
onuuu. CVIMyJ'IMpOBaHHbIe nnaTtbl BO3HMKAKOT Ha rpaqomquKon naHenw.
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= lMpuopumem ueneeol 3ada4yu ISaGRAF NT: -p knroy

Onsi pabotbl B cpefe NT nonesHo ycTaHOBWUTbL MPUOPUTETHBIN ypoBeHb. Hanpumep, MOXHO
oonee KpUTUYHBIM MO BpemeHu ueneBbiM npunoxeHusm |ISaGRAF npucBouTb 6Gonee
BbICOKWIA MPUOPUTET, a (POHOBLIM MPUINOXKEHUAM - Bonee HU3KUIA.

Bo3moxHble 3Havenns 0, 1, 2 nnm 3. 0 - BbICLUNIA NPUOPUTET, 3 - HUSLLWIA.

Mpumepsbi:

WISAKER -p=0

WISAKER -p=1

Monb3oBaTenbckuii UHTepdEC: Cnepnytollee OKHO OTKPbIBAETCSl U3 OCHOBHOMO MEHH0
uenesow 3agaun ISaGRAF NT “Options/Priority”

= Setup priority

Pricrity level

{1 High priority
' Morrnal pricrity
1 Idle priority

ak. I | Cancel

Bobicwnii npuoputeT - Real Time, Hu3wwui - Idle.
0: Real Time

1: High priority

2: Normal priority

3: Idle priority

= lpumepsr.

wisaker -t=COM1 3anyck ueneson 3apgaunm ISaGRAF ¢ ymonyanbHbIM HOMEPOM
NOoAYMHEHHOro (1) M KOMMYHUKaLUMOHHBIM nopTom COM1.

wisaker -s=3 -t=COM1 3anyck ueneBoi 3agauu ISaGRAF c HoMepoM MoAYMHEHHOrO 3 1
KOMMYHMKaLUMOHHbIM nopTom COM1.
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C.6.3 Cneuucunyeckme o0CO6eHHOCTU

3anyck ISaGRAF

B Hauvane pabotbl ISaGRAF BbinonHseTcs cnepyowmin anroputm:

I:I ESATE OPHOMEHMe C IHCHA M
SAarpy¥sSHMTE 2T0 B II&GMATH

j‘ Hem TIPHAIOMEHHA Ha THCORS T EcTh TIPHITO M S e

¥mars moEa He ZADPYEIMTCH
TIPMACHEHIS

+ Ecrr TMIPHIIOHEHI S

— | CDXPE}B‘ITE MMPHTIOXEHe Ha LHCE:S

—| EEOIOIEHMT B MTPHIIOEEHI S

—I_ SAROHYHTEH TIPHMAIOHEH S

e OnpepeneHus

Kop npunoxeHns 310 ABOWYHLIA KOA, KOTOPbIN FEHEPUPYETCS U 3arpyxaetcs noacUMCTEMON
pa3paboTku M 3aTeM WucnonHsieTca Ha uenesoi MawuHe. OH MoxeT OblTb [OMONHeH
Tabnuuen cMMBONOB.

Tabnuua cumBonoB - 910 ASCIlI 6asa paHHbIX, KOTOpasi reHepupyeTcsl M 3arpyxaeTtcs
noacuctemon paspabotku. Ota Tabnuua obecnevvBaeT CBA3b CUMBOJIbHbIX OOBLEKTOB M
BHYTPEHHNX OOBLEKTOB LeneBoi 3agadn. OHa TpebyeTcs B UeneBoil 3ajadye TOMbKO B
cnyyasx cneuudmryeckoro ynpasreHust cumeonamu, Hanpumep ans DDE vnu ans umutauum
B/B ¢ ucnonb3oBaHMeM CUMBOSIbHBIX UMeH. Mo noBody Tabnuubl CUMBOSOB CM. B pasgene
MpoaBuHYyTan TEXHWKA NPOrpamMMUPOBaHMS.

e MHorosagauHble npunoxeHus ISaGRAF

PasnunyHble NpunoxeHns MOryT OfHOBpPEMEHHO paboTaTb Ha OAHOM MPOLECCOPE KOfb CKOPO
OHM WMENT pasfuyHble HOMepa MOAYMHEHHbIX W Ppas3NuYHble IorMyeckne Homepa
KOMMYHUKaLMOHHBIX 3agay. TeM He MeHee, B TakOM pexuMe nofib3oBaTernb [AOIMKEH cam
no3aboTutbcsi 06 OTCYTCTBUM KOH(IMKTOB MeXAy NPUIIOXKEHUsIMU, Korga ecTb pecypchbl C
pasgensiembiM goctynom (nnatel B/B). Hanpumep, korga pasnuyHble NpUIOXEHUs!
obpatyaroTcs K hmanyeckum nratam TpebyeTcsa apariBep BBoAa/BbiBoAa nnm cemadop.

e CoxpaHeHue NnpUnoxeHus
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Korga HOBOe npunoxeHue 3arpyxaetcs OTNagyvMkoM MOACUCTEeMbl pa3paboTkn B LieNneByto
MalLLWHY, KOA MPUIIOXEHUs1 COXpaHseTCsl B TeKyLLeM kaTtanore LeneBon 3agayun B davine nog
nMeHeM

ISAx1 konusi koga npunoxexusi ISaGRAF (x - Homep NogYMHEHHOTO)
Ecnu, kpome TOro, npexae bbina 3arpyxeHa Tabnuua CUMBOMOB, OHa TOXE COXpaHseTCst Ha
oucke B dhavine nog UMeHem

ISAx6 KOMusi TabnuLibl CUMBOJIOB NPUIOXEHUSI (X - HOMEP NOAYUHEHHOTO)
Korpa 1ISaGRAF 3anyckaeTcsi, LeneBas 3agaya MWeT KoA NpuroxexHus u Tabnuuy cuMeosnos
Ha Jucke B TeKyLLIeM KaTarore v 3arpyxaeT ux B namsiTb.
3atem, ecnu Tabnuubl CMMBOMIOB HET B MamATW, TO LeneBas 3afjaya WCMOMNHSAET Kop
npunoxeHusa 6e3 Tabnuubl CMMBOIIOB.
Ecnn B namsiTv HeT koaa NpunoXeHusi, TO Lienesasi 3agaya XAaeT, Koraa npunoxeHve dyaet
3arpyeHo.
Ona Toro 4TOObI 3anMyCTUTb MPUIIOXKEHWE NPU BKMHOYEHWM MaluvHbl 6e3 Mcrnonb3oBaHus
oTnagyuka aTu dhavinbl MOXHO CKOMMPOBAaTb B TEKYLUMI kaTtanor ueneson 3agaym c K, rae
HaxoguTcst cuctema pas3paboTku.
Ecnu cuctema paspabotkm ISaGRAF yctaHoBneHa B ctangapTHom katanore \ISAWIN, To:
(hann koga npunoxexus npoekta MYPROJ 6yaeT HasbiBaTbCst

\ISAWIN\APL\MYPROJ\appli.x8m
(hann Tabnuubl cuMBonoB npunoxexus npoekta MYPROJ 6yaeT HasbiBaTbCst
\ISAWIN\APL\MYPROJ\appli.tst

Mpumep:
Ecnu u3 katanora, rae Haxogutcst WISAKER.EXE, BbigaTtb koMaHay

copy \ISAWIN\APL\MYPROJ\appli.x8misa11
T0 WISAKER.EXE GygeT nckatb U UCNOMHATb NPUMOXEHWUE MYProj.
Bce a9t komaHgbl MOryT ObiTb CrpynnupoBaHbl B KOMaHAHbIM dpavin, KoTopbid Oyaer
3anyckaTbCs U3 MeHo VIHCTpyMeHTbI cucTeMbl pa3paboTtku (cM. PykoBoacTBO nonb3oBaTtens:
Ynpasnexue nporpaMmMmamm)

= Cneuudpukayuu DDE

LleneBas 3apadva ISaGRAF NT sBnsetca DDE (Dynamic Data Exchange) cepsepom. Jliobas
nporpaMma, Kotopasi MOXeT BbITb KNMEHTOM, MOXeT cBAa3biBaTbcst ¢ ISAaGRAF ons obmeHa
naHHbiMu. Hanpumep, MSEXCEL wmoxeT wucnonb3oBatbCca AN aHUMMauumn rpadmkm C
NMOMOLLbIO AaHHbIX, npuxoaawmx ot ISaGRAF no DDE.

[Ons ucnonb3osaHnst DDE HeobGxoauma Tabnuua cUMBOSOB.

Cybbektbl DDE cBsidaHbl cnegyroLmym obpasom:
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|V|M9' cepaepa: | | ISASRVs | 3ameuaHvie: s - HoMep crieisa

|TeMbI: | | SYSTEM | | <Uwmsi npunoxexus> |
[
|3ﬂeMeHTbIZ | | TOPICS |

TOPICITEMLIST |

<Nmsa nepemeHHON> |

-1 </Ms nepemMeHHon>

ISASRVs - nms cepepa DDE, s - Msi nog4MHEHHOrO.

SYSTEM - cTraHgapTHas Tema, koTopas gaet goctyn Kk anemeHty TOPICS.

TOPICS - cnucok Tem, onpeferneHHbIX B AaHHbIA MOMeHT: SYSTEM un umeHn npunoxenus,
KOTOpOE B JaHHbIi MOMEHT paboTaeT B LeneBoi 3agaye ISaGRAF NT.

</IMs NPUNOXEHUS> - UMSI MPUNOXKEHNS

TOPICITEMLIST - cnucok anmemMeHTOB B TeKylleill Teme; OH 3afaeT CMMCOK NepeMeHHbIX,
KOTOpble MOXHO nonyyatb Yepe3 DDE.

<Ms1 nepeMeHHON> - Msi NEPEMEHHOMN.

Pexum nsBewenus DDE: kntoy -d

Knunent DDE 06bl4HO onpaluvBaeT nepemMeHHble BCAKUA pa3 Korga OHWM eMy HYXHbl. OTO
MOXET 3aHATb NPOAOIMKUTENbHOE BPEMS €Cn NepeMeHHbix MHoro. CyluecTByeT apyrow
pexuM, KOTOpPbIN Ha3biBaeTCs pexuMom nsselleHns (advise mode, advise loop), npy KOTOpOM
cepBep caM MOChINaeT TONbKO U3MEHEHUs. Takum obpasom, Nepechinikvi MUHUMU3UPYHOTCS.
CepBep nepvogMyeckn npocMaTpuBaeT MepeMeHHble, Ans KOTOPbIX YCTaHOBMEH PEeXuM
U3BeLLEeHNsl, 4YTOObl Yy3HaTb 4YTO HYXHO MepedaBaTb. OTOT Mepvos Ha3biBAETCS LMKIIOM
U3BeLLEeHS.

Mpy nomowm AaHHOrO Knko4a yCTaHaBNMBAETCSl MPOAOIKUTENBHOCTb LKA M3BELLEHUS B
MUNMUCEKYHAAX.

3HaueHue no ymon4anuio: 1000 munucek unm 1o, kKotopoe yctaHosneHo B ISaGRAF.INI.
[Mpumep:

WISAKER -d=100

Monb3oBaTtensckuii MHTEpdENc: Cnepytollee OKHO OTKPbIBAETCH M3 OCHOBHOMO MEHH
uenesoit 3agaun ISaGRAF NT “Options/DDE”
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== DDE Setup

Set Tirmer Rate for DDE I — S|
advize loop refresh : - M®

] Cancel

= O6pabomka owubok u ebi0aqda coobuweHull

LleneBas 3apaya ISaGRAF BkntoyaeT B cebss 06paboTtumk owmbok. Cnncok oLmbok

NpUBOANTCA B NPUIIOKEHUN.

O6paboTka oLwmMboK NPONCXoAMT MO CredyoLUMM NpaBuam:

— Ouwwubka cocToNT M3 HOMeEpa W aprymMeHTa, nocbinaeMbix 06paboTymky owwmMboK

ISaGRAF.

Ecnn B onumsix cuctembl paspaboTkv ycTaHoBreH dnar obpaboTku owmbok, oLmbku

obpabaTtbiBatoTcs. Ecnv HeT - nHpopmaums 06 owmnbkax NpocTo TepsieTcs.

B cnyyae ecnu owmbku obpabaTbiBatoTCs:

— Homep owwubkn (OecsaTMyHOe 4UCro) M apryMeHT (LecTHaguaTepuyHoe 4YWUCo). Mo
ymonyaHuio BeiBoasTcs B okHo WISAKER.EXE.

— Howmep owmbkn n aprymeHT nomewaroTcs B KombueBon Oydep FIFO, a nosgHee
nepeHocATcs oTTyaa. Pasmep Oydepa onpepensietcs B onuusix Make cuctemsl
pa3paboTkn. Korga Oydep noroH, cooblieHne O HOBOW OLMOKe BbITECHSET camoe
cTapoe coobLieHue.

— Owwubkn msenekatoTcst U3 bydepa nNnbo oTnagyMkom, NGO MPUNOXKEHUEM, UCMONb3Ysl
Bbi3oB SYSTEM (cm. PykoBoAcTBO nonb3oBarens).

Korpa otnaguuk dwmkcupyeT olmbky, coobLueHe O Hel MOSIBNSETCA B OKHE OTODOpaxeHus
owmnbok. B 3aBucumocTn OT cuTyaumm (paboTaeT MPUIMOXEHWE UMW HET) OTnagymk
oTobpaxaeT MMa obObekTa (NepeMeHHOM unM nporpaMmbl) OTKyAa npuwina owmubka wnm
apryMeHT oLMOKK (OecaTUYHOEe YMCHIo) B KBaApaTHbIX ckobkax [X], KOTOpbI MMEET pasnuyHoe
3Ha4eHve A4S pasHbiX OLLNOOK.

CoobLleHne npurnalleHusl BblAaeTcs korga Lenesasi 3ajadva craptyeT. OHO COCTOMT u3
HOMepa MOAYMHEHHOrO, KOMMYHUKALUMOHHBIX KOHMUIypaLMOHHBIX YCTAHOBOK W UMEHU
cepeepa DDE.

= CucmemHbIe Yyachbl

Mockonbky ISaGRAF pomkeH pabGoTtaTb Ha nOOM CUCTEME, CUHXPOHU3aUMsS UMKNia u
OoBHOBrNEHNe 3Ha4YeHWn TaiMepa NPOVCXOAUT KBaHTaMWU BENUYMHON OOWH CTaHAapTHBIN TUK
(okono 10 MunnucekyHa).

CnepoBaTtenbHO, paspelleHue TawmMepa He MmoxeT ObiTb nydwe 10 mcek. Mo aTton xe
npu4YvHE MpU MOMbITKE YCTAHOBUTb MPOAOIKUTENBHOCTL LUMka MeHee 10 mMcek. (HO
oTnmyHyto ot 0) ByaeT BblgaBaTbCs OLIMOKa NepenonHeHnst NPOAOIHKMTENBHOCTU Lukna (error
62).

O6paTnTech K NOCTaBLLMKY ecnn TpebyeTcs cneumnanbHas peanvsaums, TpebytoLwas nyyero
paspeLleHusi.
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= HAnumenbHocmb yukna u noeedeHue yesneesol 3aday

B koHue kaxpgoro uukna ISaGRAF, nepeg TeM kak HavaTb HOBbIA LWKI, BbINOMHSIET
crneyloLLmMin anropuTM:
Ecnn onpepeneHo hvKCcMpoOBaHHOE BpeMsi LMKMa, TO MPOLECCOop NepekroyaeTcs Ha
BbIMOMIHEHUE OPYrMX 3a4ay Ha OCTaBLUMIACS Nepuog BpeMeHu (Bpemsi LuKna - Bpems
uMKna Tekyllero npunoxeHusi). Ecnu octaslwmiicss nepvos BpeMEHU OTpULIATENbHbIN,
TO BblgaeTcsi coobLleHre O NepenorHeHNn 1 NpoLieccop ocBoboxaaeTtcs Ha 1 Tuk Ang
aucneTtyepusauun.
Ecnu Bpems unkna He pMKCMpOBaHO M OCTaTOK BPEMEHU MEHbLUE Unn paBeH 1 TUKy
unu paseH 0, To npoueccop ocBoboxaaeTcs Ha 1 TUK Anst AucneTyepusaumm.
BpemeHHoe paspelueHne cooTBeTCTBYET ycTaHoBrneHHoMmy B Windows NT pasmepy Tuka.
Yka3aHHas cTpaTerns obblMHO ucnonb3yeTcst Ansi 6onee pauMoHanbHOro MCNONb30BaHUs
NMPOLIECCOPHOrO BpPeMEHU - YTODbl YCTynUTb Mpoueccop ApyrMM 3agadam, paboTawlum B
[OaHHbIA MOMEHT B CUCTEME.

= Bbix00 u3 cucmembi

Mpy TecTUpoBaHUM MPUOXEHWUS B HENPOU3BOACTBEHHbIX YCMOBUSIX Ha HacTonbHoM [MK y
nonb3oBaTens MOXEeT BO3HWKHYTb HeobxoaumocTb ocTaHoBuTb ISaGRAF: ato pgenaetcs
OOHOBPEMEHHBLIM HaXaTuem

alt + F4
OpauH 13 onacHbIX NOBOYHBIX 3PPEKTOB OLICTPOro BbIXOAa 3aKMH4YaeTCsl B TOM, YTO NpU 3TOM
He OTkMn4aeTca WHTepdenc C nnatamu BBoda/BbiBoda. [1oaToMy npegycMOTpeHbI
aKKypaTHble cnocobbl OCTaHOBKM LieneBoii 3agayn |ISaFRAF:
OCTaHOBKa MPUIOXEHUS U3 oTrnagyvka (npy aToM nHTepdeiic ¢ nnatammn B/B 3aKpbiBaeTCcs)
ocTaHoBKM LeneBon 3agadn |ISaFRAF 13 cucteMHOro MeHto.

C.6.4 WHTepdenc nonb3oBatens

Monb3oBaTenscknii HTEpdeic Leneson 3agaun ISaGRAF nveet Bua;
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KHonka Start/Stop

BbiBOA OLMGOK 1 COOBLLIEHMIA

MukTorpamma

cTartyca T /’
\

29 ISaGRAF - - Target

3aronoBoK okHa MeHto

Options [ Messages “iew Help

Slave \/ >1 =]
Port -> COM1 19200.n,8.1

DDE -> ISASRV1

Feady ~ e s

MaHenb cTatyca

OCHOBHbIMU ABNSIOTCS Clieaytolme aNeMeHTbl:

3aronoBok okHa

naHenb MeHIo

MEHSIIOLLIAsICS B 3aBUCUMOCTY OT COCTOSIHWSI NMKTOrpaMma craTyca

KHoMka Start/Stop

BbIBO/, OLUMOOK N COOBLLIEHUI

naHenb cTaTtyca
3aronoBok okHa umeeT Buf “ISaGRAF - name_of _apli - Target’, rae name_of_apli - aTo nms
paboTatoliero npunoxeHnsi. 3aronoBok cokpawaetcs o “ISaGRAF - - Target” korpa Het
paboTatoLero NPUNOXeHNs.

= lMaHenb meHro yeneesoli 3adayu ISaGRAF NT

[MaHenb MeH0 MeeT 4 nyHkTa
Options
Messages
View
Help

e MeHio “Options”

(Cm. Tarke pasgen Ob6Luas MHOPMaLUMs Mo ONUuUsim)

MeHio Options OTKpblBAe€T [OOCTYM K YCTAHOBIEHHbIM [Ans paboTarolero MnpuoXeHus
onuuaM:

Slave nossonset MO,EI,I/Id)I/ILWIpOBaTb HOMep noA4YMHEHHOro. M3aMeHeHHOe 3HayeHue
BCTYNUT B CUNY TOJIbKO MoOcCne pecTtapTa ueneBow 3agayn. Ata onuusi - HeOOoCTynHa
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ecnu npu cTapTe LeneBor 3aAaqn B KOMaHOHOW CTpoke Obina 3agaHa xoTs Obl ogHa
onuusi.

Communication nossonsietT moamcuumpoBaTb KOHUrypaumio cessu. N3meHeHHoe
3Ha4yeHve BCTYNMUT B CWIly TOMbKO MOCre pectapTa LeneBol 3apjayun. Ota onuus -
He[oCTynHa ecnu Npu cTapTe LEeneBol 3afjayn B KOMaHAHOW CTpoke Obina 3agjaHa
X0Ts1 6bl OfHa onuwWs KpoMe -S.

DDE nos3BonseTr moanduuMpoBaTb MNPOAOIKUTENBHOCTb  LMKNa  M3BELLEHUS.
M3meHeHHOe 3HayeHve BCTYMUT B CWUMy TOMbKO MOCRe pecTtapTta LeneBon 3adauu.
OTa onuusi - HeJOCTyNHa ecnu Mpu cTapTe LeneBor 3agadv B KOMaHOHOW CTpOKe
Obina 3agaHa xoTsa 6bl 0gHa ONUUsi KPOME =S.

Simulate /O ctaBuT unM cHYMaeT OTMETKY B 3aBMCMMOCTU OT COCTOSIHWUS OMLUW.
M3meHeHHOe 3HayeHve BCTYyNUT B CUIy Tonbko nocrne Stop/Start npunoxexus.
Priority nossonsietr moguduumnposaTb npuoputeT. N3mMeHeHHOe 3HaveHre BCTynaeT B
Cuny HeMeneHHo.

Default options BoccTaHaBnuBaeT TeKyluMe 3Ha4YeHUs MO YMOMYaHWi Ans
cnepyoLmMx napameTpoB:

- Communication

- DDE

- KOOPAMHAaTbLI OKHa

M3mMeHeHHble 3HayeHust BCTYMAT B CWIy TOMbKO MOCNe pecTapTa LeneBor 3adaduu.
OTa onuusi - HeJOCTyNHa ecnu Mpu cTapTe LeneBor 3agadv B KOMaHOHOW CTpOKe
Obina 3agaHa xoTsa 6bl 0AHa ONUUsi KPOME =S.

e MeHro “Messages”
MeHto “Messages” crnyvT ans ynpaeneHus BeiBogoM. OHO COCTOUT U3 ABYX MyHKTOB:
Acknowledge ocTaHaBnuBaeT MUraHue KpacHbIM B Crlydae COOOLLEHWIA U TPEBOT.
Clear nonHOCTbIO OYULLI@ET OKHO BbIBOAA.

MNMukmoezpamma ueneeoli 3adaqyu ISaGRAF NT
I'Imcrorpamma OTpaxkaeT CoCToAHue ueneBon 3agayun:

- NpunoxeHue paboTaert - NMKTorpaMma BpaLLaeTcs

- HET MPUIIOXKEHUs (MM OHO OCTAHOBSIEHO) - MNKTOrPamMmMa OCTaHaBMMBaETCS

- B OKHe BblBOJA MMEOTCSl OLUMGKM MM COOBLUEHMS - LLEHTP MUKTOrpaMmbl MUraeT
KpacHbIM. UTOObl OCTAHOBUTbL MUraHue HyXHO BbibpaTb Acknowledge n3 meHio
Messages wnu Clear 13 Toro e MeHto (HO MOMHUTE, YTO 3TOT NYHKT MOSIHOCTbLIO
oymMLLAeT OKHO). [lanbHewwyo nHdopMaumio No owmnbKkam MOXHO HalTy rmase 06
06paboTke owmnboK 1 BbIBOAE COOOLLEHMIA.
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PasnunyHble cocTosiHnA cBeaeHbl B cneaywowyro Ta6nmuy:

HeT owm6Gok Own6KN nnu coobLeHus
(cepeaunHa KpacHasi)

3anyuieHHble
NpUNoXeHuA

HeT npunoxeHun

= KHonka Start/Stop yeneeol 3adaqyu ISaGRAF NT

OTa KHOMKa MOMHOCTBIO aHanorMyHa TaKoW Ke KHOMKe B OTnaguuke. TEKCT Ha KHomke
oTpaxaeT TeKyllee COCTosHWe npunoxenus. Ecnn npunoxexne paboTaet, To oTobpaxaeTcs
TekcT Stop. Ecnu npunoxeHne ocTaHOBREHO UNK OTCYTCTBYET, TO oTobpaxaeTtcs TekcT Start
(3ameTbTe, yTO ecnu kHomka Start HaxaTa B OTCYTCTBME MPUIIOXKEHWS, €e COCTOsHWE
CcMeHuTCst Ha Stop 1 cpasy xe BepHeTcs Ha Start).

= Leneeas 3adaya ISaGRAF NT, obwast uH¢hopmayusi

C nomouubto komaHapbl View/Information Bbi3biBaeTcs criefytollee ananoroBoe okHO, KOTopoe
naet o6yt MHopMauumio 0 KOHUIypaumm Leneson 3agadv n paboTatoLero NpurnoXeHns:

= 1SaGRAF NT kernel : Global Information

-General Setup

Slave number: |2

Cammunicatiah; Ile’addr:purb > 194,50 220221100 / 194.0.0.1:
-DDE Setup

Advise loop rate: I'IDDDEI s

Server name: I |SAGEY2

Topics (Items] names: I System(Topics), <appl_name:[TopicltemList, For

Application
Status: I rfrnathew
Funning mode: ISuftware proceszed,
Code size: |1E|28 butes
Diata size: |2542 bytes 0k,
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WwmeeTca Tpu pasgena:
a) O6wwe ycTaHOBKM
B Homep NOAYMHEHHOro
B KoHdurypauus cessu (ecrniv casb no Ethernet, To B gononHeHne Homepy
nopta ByfeTt otobpaxaTbCsa CNMCOK BO3MOXHbIX agpecos |P)
b) YcraHosku DDE
H  POAOMKUTENBHOCTb LIMKMNA OMNOBELLEeHUS
B ums cepsepa DDE
B umeHa Tem u anemeHToB DDE. 370 06LWWasn nHgopmaums, oHa He oTpaxkaeT
peanbHble 3HauveHus. PakTMyecku nons Mexagy < > [OOMKHbl ObiTb
3aMeHeHbl pearibHbIMV 3HaYEHUSAMU.
c) [MpunoxeHne
B CcTaTyCc NPUNOXeHWUs, KOTOPbIN NpeacTaBnseT cobovt NMSA NPUNOXEHWUA Uin
TekcT No application B oTcyTCcTBME paboTaroLero NpUNoXeHUs
H  pexum paboTbl NPUNOXEHUs, KOTOPLIN YKasbiBaeT, GblfIo U NpunoxeHue
3anyLleHo ¢ NOMOLLbIO MPorpaMMHOro npoueccopa. B atom cnyyae rpaca
copepxut cTpoky “Software processed”. Ecnu npunoxeHue nonyyeHo c
nomoubto komnunaTopa C B rpade nosinsietcs ctpoka “C compiled”. Ecnu
HeT paboTatoLlero npunoxenus - B rpacpe ctomt ctpoka “No application”.
B Pa3wvep koga B Gavitax. Ecnu pexum “C compiled”, To 3HaueHue nons ectb

B Pa3mep faHHbix B 6arTax. TO CyMMapHblii pa3mep CerMeHTa AaHHbIX
UCMOIHSIEMOro MOAYsi U 6a3bl A@HHbIX NEPEMEHHBIX.

= Umumauusi 803MOXXHbBIX niam yeneesol 3adayqyu ISaGRAF NT

Korpa BbIOpaHa onuusa Simulate I/O npu cnepytowem cTapTe MPUIOXEHUS MOSBMAETCH
crefytoLlee OKHO:

32bits Boards Simulator |
Options

0:0 1:0

-]
=
e
=
L
=

h:

=

e
SRR TERE
ebabest
nbabest
SRR
OO0
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B 3aBncumocTu oT KoHdurypaumm coeguHeHuii B/B Balero npunoxenns nossutcsa 6onbluee
UM MeHbLUEe Yucno nnaTt u Bornbliee N MeHbLlee YNCro NepeMeHHbIx. Mapa uucen “s:b”
BBEPXY KOMOHKW, COOTBETCTBYIOLLEW KaXdoW nnaTe ykasblBaeT Ha uaeHTudmkaTop crota (s)
n uaeHtudukatop nnatbl (b). Hymepauus HaumHaetcs ¢ O, M 3TOT MOPSAOK M3MEHUTb
HEBO3MOXHO.

OkHo “32bits Boards Simulator” ynpaensietcsi kHonkon Start/Stop. Tak, ecnu unmeetcs
npunoXeHne C BO3MOXHbIMW nnatamm u yctaHoBneH dnar “Simulate 1/0”, 3ato OkKHO
nosiensietcs. pu HaxaTum kHomku Stop - OHO Mcye3sHeT. JTo OkHO paboTaeT BMecTe C
BblzoBamu B/B.

MeHio “Options” npegnaraet ABa nyHKTa

Variable names nokasbiBaeT MMeHa NepeMeHHbIX B TOM (M TOMbKO B TOM) crydyae,
ecnu npegBaputenbHo bbina 3arpyxeHa Tabnvua cMMBOMOB.

Hexadecimal values nokasbiBaeT uucna B LlecTHaguaTtepuyHoMm copmare BMeCTO
OEeCATEPUYHOrO MO YMOMYaHUIo.

MmeHa nepemMeHHbIX 6yﬂ,yT BbiMAaeTb cneayum 06pa30M:

[ 32bitsBoardsSimulastr R
Options

0 | 1w | 20 | 3 | 40 | 50 |
1 [[Fowil|qy  C[Epoo]|q  [LEDID| (1 [LEDZ0]|q  ¢O[LED30| (1 [J[COLD
2 D 2 ([ED0i|z  (Z[LED1T)|2  O»[LEDZT1]|2 O 2 [J[coLT]
3 3 ([Ep0z]|3  (O[LED1Z||3  (»|LEDZ2]|3 3
4 D ROw3||q4 (O[LEDO3] |4 (2[LEDI3| |4  »[LED23] |4 O LED33] |4 [J[cOLz
5 O 5 O 5 O 5 O 5 O 5 O
6 O 6 O 8§ O 6 O 6 O & O
7 O FA FA i 0 FA i O
g O 8 O g8 O 8 O 8 O g O
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C.7 MporpammupoBaHue Ha “C”

C.7.1 OG3op

OTO pyKOBOACTBO NpedHa3HayeHo ANs Monb3oBaTenemn, yxe 3HaKOMbIX C OCHOBHbLIMU
noHsaTuaMn ISaGRAF 1 cpeactBamu cuctembl pa3paboTtku. ocne paspaboTkv npunoxeHust
C wucnonb3oBaHWEM pYHKLUUIM npeobpa3oBaHus, “C” yHKUMA U (PYHKLMOHANbHbIX
GnokKoB M3 cTaHOapTHOW GUBNUOTEKM, MOXHO paspaboTaTb “nonb3oBaTenbckue” yHKUMK
npeobpasoBanus, “C” yHKUMU 1 YHKLMOHaMNbHbIE GrnokM. 3TO NO3BONSET NOMb30BaTENto
ynyyqwarb uerneBylo 3agjadvy |SaGRAF, cospaBas HoBble 6uGnuMoTekM uM MakcumanbHO
1cnonb3oBaTh BO3MOXHOCTM NNaTchopMbl.

C nomowblo cuctembl paspabotkm Ha "C", M HEKoTopbiM NpeablaylyM  OMnbiTOM
nporpaMmupoBaHuss Ha "C", 37O pyKOBOACTBO MO3BONWT MOMb30BATENO MPUCNOCOOUTL
uenesylo 3agadvy ISaGRAF ansi Haunydwero ynpasnenusi. Takue pa3paboTku MoBbILAOT
npou3soguTenbHocTb Lenesoro PLC, a Takke pgenawT 6Gonee ynobHow pa3paboTky Ans
nporpaMmMucTa aBTomaTm3auum.

WHdopmMauums, copepxallasicss B 9TOM [OKYMEHTe, He KacaeTcsi KakoW-nnubo KOHKpPeTHO
LeneBoi cuctembl. HekoTopble OCOGEHHOCTU, TeM He MeHee, (Takue, Kak BO3MOXHOCTb
MHOr03a4a4HOCTM) He MOrYT MPUMEHSITLCA Ha MOHO3a[4auHbIX CUCTEMAX.

= CmaHOapmHble  803MOXHOCMU cucmembl pa3pabomku
I1ISaGRAF

Cuctema paspabotkun ISaGRAF npegocTtaBnseT MHOXECTBO (PYHKUMIA ANA MCMONb30BaHWA
“C” 6ubnuotek npu paspaboTke cucteM aBToMatusaumu. Ons nporpaMm aBTOMaTUHECKOro
ynpaBnenus, “C” npeobpa3oBaHus, yHKUMM UK yHKUMOHaNbHbIE OrokM - 3TO “YepHbIN
AWMK”, NONTHOCTLIO ONpPeAeneHHbI CBOMM UHTEPXENCOM.

MeHepxep 6ubnuotek ISaGRAF ncnonb3yetcs onst Toro, 4tobbl 400aBNATE KOMMNOHEHThI K
cyllecTByOLWUM GubnuotekaMm u onpedensite uHTepdeinc mexagy “C” peanusauven n aTon
komnoHeHTon B ST/FBD nporpamme. MeHemkep oubnunotek ISaGRAF obecneunBaeT, Takke
reHepauuo pamoyHoro “C” koga ans npeobpas3oBaHvi, PyHKUMIA U PyHKUMOHAaNbHbIX 6r1okoB
M BKIOYAET cpefacTBa [Afs pefdakTupoBaHust Takoro koga. CmoTpute PykoBOACTBO
Monb3oBatens ISaGRAF gnsa 6onee nonHon nHdopmaumm.

= “C” paspabomka

Cuctema paspaboTkm ISaGRAF He BkntoyaeT Hukakoro komnunstTopa "C" unm KpoccoBOro
cpeactsa. MNonb3oBaTenb JomkeH UMeTb komnunaTop "C", npegHasHavYeHHbIN Ans Lenesown
cucteMbl ISaGRAF, 4ToObl MHTErpMpoBaTh 3Ty KOMNOHEHTY Ha "C" B aapo 1ISaGRAF.

Ecnn wncnonbsyetcs  Kpocc-koMnunaTop, cuctema paspabotkm ISaGRAF  oTkpbiBaeT
nonb3oBaTento Bxoabl Ans 3anycka komaHa MS-DOS u3 komaHgHoro davina (.bat), B okHe
DOS. Vicnonb3yowmincs Kpocc-KOMNUNATOP OOMMKEH MATU B OkHe amynsumm DOS. Ecnn Her,
To Windows pomkeH GblTb 3aKkpblT nepes 3anyckoM KOMMUAATOPOB M JIMHKEPOB B YMCTOM
KOHTekcTe MS-DOS.
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= TexHu4YecKkue 3amMeqyaHusi

MeHenxep Bubnuotek ISaGRAF no3sonsieT nonb3oBaTento co3gaBaTh TEKCTOBOE OnvcaHue
ONS KaXkOou KOMMOHEHTbI BnbnunoTteku.

OTO TexHM4Yeckoe 3aMeyaHue — PYKOBOACTBO Morb3oBaTtensi pa3apaboTaHHON KOMMOHEHTbI
Ha "C", ¥ npegHasHayeHO [Ans nporpaMMucTa asToMaTu3auuu, 4YTobbl onucatb
COOTBETCTBYIOLLME Npeobpa3oBaHns, PYHKLUM U pyHKUMOHaNbHbIE BMOKM B NPUMNOXKEHNAX
ISaGRAF.

MpeobpazoBaHue, “C” yHKUMA WK YHKUMOHAMbHBIA  BroK  AOMKHbI  ObiTb  TOYHO
onpedeneHbl B TEXHNYECKOM 3aMeyaHuW, Tak 4ToObl MpPOrpaMMUCT MOr  pearnbHO
ucnonb3oBaTb ero kak yHkumo ISaGRAF. [Ons “C” yHKUMM TEXHMYeckoe 3amevaHue
[OIMKHO ONnCbIBaTL:

QO pencreue, BbinonHsemoe yHKUMEN

0 nonHoe onvcaHvne napameTpoB

QO cmbicn BO3BpaLLAEMOro 3HaYeHNs

0 HanncaHne napameTpoB M BO3BPaLLAeMOro 3Ha4eHus
0 KOHTEKCT MPUIOXKEHNS

[ns “C” dyHKUMOHanbLHOro 6roka TexXHMYeckoe 3ameyaHne JOIMKHO ONMCbIBaTh:

QO pencreue, BbinonHgemoe yHKUMOHANbHbIM 6110KOM
O nonHoe onvcaHne napameTpoB

QO cmbicn BO3BpaLLAEMOro 3Ha4YeHNs

QO HanucaHne napameTpoB M BO3BPaLLAeMOro 3Ha4eHus
0 KOHTEKCT MPUIOXKEHNS

Ons beHKLI,VIVI npeoﬁpasosaHMﬂ TEeXHU4eCKoe 3amMe4vaHne JOJMHKHO ONMnUCbiBaTh:

QO To4HOe 3HauyeHue npeoGpaaoBaHMﬂ, €CJIn ucnonb3dyeTcqd BxogHasa nepemMeHHasa
U TouHoe 3HayeHue npeo6pasoBaHMﬂ, €CJIIM UCnonb3yeTCcHd BbIXOAHAA nepeMeHHas
a npegernbl 3Ha4eHne, KoTopblie MoryT OﬁpaﬁaTblBaTbCH

TexHnyeckoe 3aMeyvaHne MOXeT Takke cogepxatb VIHCbOpMaLI,VI}O O:

QO nonHas naeHTudukaums npeobpasoBanns, yHKUUM Unm pyHKUMOHaNbLHoro 6oka
Q nobas nHpopMauus o NoAAEPXKKe U U3MEHEHUSIX

0 nopgaepxuBaemasi Lenesas cuctema

Q cneupanbHble MHOro3adayHble 0COGEHHOCTU

QO tpebyemble cMcTeMHbIE CNyX0bl, NAMATb, ApaniBepbI...

C.7.2 “C” chyHKUMMN Nnpeobpa3zoBaHumn

Cuctema paspaboTkn ISaGRAF BknovaeT yTunuty nMHENHoro npeobpasoBaHus Ans
BbINOMTHEHMS MPOCTOro npeobpasoBaHns B/B Bo Bpemsi pabotbl ISaGRAF Ha ueneson
MallvHe. JTa yTunuta He TpebyeT Hukakon “C” pa3paboTku, Tak Kak OHa OorpaHu4MBaeTcs
NPSAMbIM YBEIIMYEHVEM U YMEHbLUEHWEM HEeMpPepbIBHbIX (DYHKLMWIA.

®PyHKUMM  Npeobpas3oBaHNA  MO3BOMAIT MOMb30BATENO MPUMEHATbL Mobble  CNOXHble
npeobpa3oBaHusl, ¢ crneunduyeckuM onepaumsiMu onucaHHbiMKM Ha s3blike “C”. OBGbIYHO,
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yHKUMM Npeobpa3oBaHus OMPEfEnsoTCs Kak ANl BXOAOB, Tak U ANA BbIXxoAoB. [axe
€Cnv OAHO U3 HamnpaBrieHWid He WChonb3yeTcs, €ero HeobXoauMmo peanu3oBaTb WU
npoTecTUpoBaTh Mpexae, YeM WHTerpupoBaTb npeobpasoBaHue B sapo 1SaGRAF, Bo
n3bexaHue c60si CUCTEMbI, 0BYCIOBMNEHHOTO HEMPaBUbHBIM BbI30OBOM.

PyHKUMKN NpeobpasoBaHust, HanMcaHHble Ha si3blke “C” KOMNUIMUPYHOTCS U MUHKYIOTCA C SAPOM
ISaGRAF. T[pupalieHHoe siapo OOMKHO ObITe MHCTaNnMpoBaHo Ha ueneson PLC npexnae,
YeM yHKUMS npeobpasoBaHusa OyaeT ucnonb3oBaHa B npoekte ISaGRAF. Hosas dyHkums
npeobpa3oBaHns He MOXeT OblTb WHTerpuvpoBaHa B cumynatop ISaGRAF. lMpunoxeHus
ISaGRAF HyxHO cumynupoBaTh A0 BBOAA HECTAHAAPTHBIX PYHKLMIA Npeobpa3oBaHus.

McxogHble kogbl "C" cTangapTHbIX npeobpasoBaHuin HanucaHHbl ICS Triplex 1ISaGRAF Inc
WHCTannupyeTcst BMecTe ¢ cuctemon paspaboTku ISaGRAF. OHu mMoryT BbITb MCNONb30BaHbI
KaK MpuMepbl Ans COo34aHust HOBbIX (PyHKUMIA. He pekoMeHOyeTcs U3MeHATb CTaHAapTHble
yHKUMM, TaK Kak OHM MOryT OblTb Mcnonb3oBaHbl B mobom npunoxennn |ISaGRAF.
CrtaHgapTHble npeobpa3oBaHusi, MOCTaBnsieMble C cuctemon paspabotkm |SaGRAF
nopaepxvsatotca cumynsatopom ISaGRAF.

Mpegoynpexgexnve: @DyHkuMM  npeobpa3oBaHWss - 3TO  CUHXPOHHbIE  ornepauuu,
Bbi3biBaoLWmecs meHemkepom B/B ISaGRAF, B uukne npunoxeHwss BO BpeMsi BBoAA WIn
BbiBOAa. BpeMsi, 3aTpayeHHOe Ha BbINOMHEHUE (PYHKUMKM NpeobpasoBaHusi, BKIOYAETCSt BO
BpemeHHoW umkn ISaGRAF. B dyHKkuunM npeobpa3oBaHus He OOMMKHO ObiTb “onepauuii
oXupaHusi”, KoTopble HeornpaBaaHHO pacTsarvBarT BpemeHHon uukn ISaGRAF.

= Hob6aeneHue ¢pyHkyuu e 6ubnuomeky ISaGRAF

Ona pob6aBneHusi dyHkumM B 6ubnuoteky ISaGRAF HyxHO ucCnonb3oBaTb MEHEMXEP
6ubnmnotek ISaGRAF (Library Manager). Vicnonb3yetcs komaHaa “HoBbIn” 13 MeHio “Paiinbl”,
koraa BblbpaHa 6ubnuoTeka hyHKUMIA NpeobpasoBaHWs. Hukakvx napameTpoB B cucTeme
pa3paboTkn onpefenaTb He Hago MNOTOMY, 4YTO PYHKUMM npeobpasoBaHuii UCMOMb3YHT
CTaHAapTHbIN NpegonpeaeneHHbIn NHTepgenc.

Korga HoBas dpyHKUumMa npeobpa3oBaHust co3gaHa, AOMKHO BbiTb HaNMCaHo ee TexHUYeckoe
3ameyaHue. CkeneT UCXOOHOTO TeKCTa HOBOW (PYHKLMWM NpeobpasoBaHWs aBTOMAaTUYECKU
reHepupyeTcsa MeHegxkepoMm 6ubnunotek ISaGRAF.

= Ucnonb3zoeaHue npeobpasoesaHull 8 npoekme ISaGRAF

OnpepeneHHble yHKUMM Npeobpa3oBaHWin MOryT ObiTb MCNOMb30BaHbl ANS unbTpaumn
BXOAHbIX W BbIXOAHbIX @HAmNOroBbIX MepeMeHHbIX BblOpaHHOro npoekta. Ons Toro 4Tobbl
npucoeanHUTL OYHKLMKU Npeobpa3oBaHmns K NepeMeHHoN 3anyckaeTcs pefakTop 06baBneHus
nepeMeHHon, BblOMpaeTcs BXOAHasi WNM BbIXOAHAs aHanoroBas nepemMeHHass U 3atem
pedakTupyloTcs ee napameTpbl. [one npeobpa3oBaHue Auanora OObsBNEHUs aHanora
ucnonb3yeTcs ANs YCTaHOBKM (DYHKUMU Npeobpa3oBaHns NMpUCOeaMHEHHON K aHarnoroBowi
nepemeHHou B/B:

Conversion: |{Aucun) *

BCD
SCALE
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B cnucke Bo3HuKaloT dyHKUuM npeobpasoBaHus n Tabnuupl. OTO 03HAYaeT, YTO OA4HO U
TOXE UMSsI HE MOXET ObITb UCNOMb30BaHO Ans PYHKUMK U Tabnumubl.

MepemeHHas He MOXeT BbITb NpucoeauHEHa K PyHKLMU Npeobpa3oBaHusi, KOTOPYHO TONBbKO
npeanonaraeTcs onpeaenuTb U MHTerpupoBath B ISaGRAF.

= CmaHdapmHblil “C” uHmepdghelic

UHTepdenc dyHkumm npeobpasoBaHus Bcerga MMeeT oavH 1 ToT xe dopmar. MapameTpsbl 1
BO3BpaLllaeMoe 3HayeHue nepeparoTcs vepes CTpykTypy. CTpykTypa onpepeneHa B davine
“TACNODEF.h”:

/*
Nwms: tacnOdef.h
®daii onpeaeneHu MpeoOpa3oBaHNi IEIEBOH 3a1a9u

*/
#define DIR_INPUT 0 /* HampaBieHHe = BXOJ peodpa3zoBaHus */
#define DIR_ OUTPUT 1 /* HampaBJIeHHe = BBIXOJ ITpeoOpa3oBanus */
typedefint32 T ANA; /* integer ANA type */
typedef float T REAL,; /* real ANA type */
typedef struct { /* cTpyKTypa mpeoOdpa3oBaHus */

uint16 number; /* HOMep TmpeoOpa3oBaHUs (3ape3epBUPOBaAH)
*/

uint16 direction; /* HampaBiIeHHEe IpeoOpa3oBaHue */

T REAL *before; /* 3HaYeHne 10 peoOpa3oBaHuUs */

T REAL *after; /* 3HaYeHHe Tocie mpeoOpa3oBaHM */

} str_cnv;

#define ARG_BEFORE (*(arg->before))
#define ARG_AFTER (*(arg->after))
#define DIRECTION (arg->direction)

/* eof */

CTtpykTypa “str_cnv” nonHocTbio onucbiBaeT uHTepdeinc. EauHcTBeHHbIN napameTtp “C”
yHKUMM Npeobpa3oBaHus - ykasaTernb Ha 3Ty CTpykTypy. None “number” - 3T0 nornyeckui
HoMep (yHKUMKM npeobpasoBaHusi (nonoxeHne B bubnuoteke 1ISaGRAF), oHO He [OMmKHO
1cnonbL30BaThbCs B Nporpamme.

Mone “direction” onpegenser TN nepeMeHHOW, K KOTOPOW MNpUMEHSieTCs YHKUMS
npeobpa3oBaHua (BxogHasi unu BbixogHasi). OHa copgepxut 3HaveHve DIR_INPUT ans
npeobpasoBaHus Bxogos 1 DIR_OUTPUT ans npeobpas3oBaHus BbIXOLOB.
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Mone “before” ykasbiBaeT Ha 3HayeHne A0 npeobpasoBaHMs. JTO MoNe MMeEeT pasfuyHble
3HavyeHusa ans npeobpasoBaHuii BXOAOB U npeobpasoBaHuii BbixofoB. OHO npeacTaBnset
3MNEeKTPUYECKOe 3HaYeHUe (CUYMTaHHOEe C YCTpoWCTBa BBOAA) Ans npeobpasoBaHusi BXoaa,
korga norne direction npuHumaeTt 3HaveHve DIR_INPUT. OHo npepctaBnsieT dumsnyeckoe
3HavyeHve (ncnomb3yloleecs B Mporpamme) Ans npeobpas3oBaHuWs Bbixoda, Korga rnore
direction npuHumaet 3Ha4eHne DIR_OUTPUT.

Mone “after” yka3biBaeT Ha 3HayeHne nocne npeobpasoBaHus. JTO Mone NMeeT pasnuyHble
3HavyeHusa ans npeobpasoBaHuii BXOAOB U npeobpasoBaHuii BbixogoB. OHO npeacTaBnset
hu3nyeckoe 3HaueHue (CYnTaHHOEe C YCTPOMCTBa BBOAA) Ans npeobpas3oBaHus Bxoaa, koraa
none direction npuHumaeTr 3HayeHve DIR_INPUT. OHO npegctaBnsieT anekTpuyeckoe
3HavyeHve (Mcnomb3yloleecs B Mporpamme) AnA npeobpas3oBaHuWs Bbixoda, Korga rnore
direction npuHumaet 3HaveHne DIR_OUTPUT.

MporpammucT MoxeT mcnonb3oBatb onpeaeneHnss “ARG_BEFORE” n “ARG_AFTER” gnsa
npaAmoro pgoctyna k nonam before un after cTpykTypbel nepegaHHoMm B OyHKUMIO
npeobpasoBaHua. ObpabaTbiBaeMble 3HaYeHWs - MnaBalolMe C OAUHOYHON TOYHOCTHLIO.
PesynbTtaT npepawiaetcs B long integer, korga npeobpa3oBaHue NpUMeEHsIeTCs K Leroi
aHanoroBon nepemeHHon. 3TO O3HA4aeT, YTO OJHO U ToXe npeobpasoBaHWe MOXeT ObiTb
MCNonb30BaHO, Kak Anst LenblX, Tak U ANs OeNCTBUTENbHBIX aHanoroBbix nepemeHHbIx B/B.

= Ucxo0HbIU mekem

Tak kak pyHKuMM npeobpasoBaHUsi MOryT ObITb MCMONb30BaHbl KaK A BXOAHbIX, TaK U Ans
BbIXOAHbIX aHAaNoroBbiX MEPeMEHHbIX, UCXOAHbIA “C” TeKCT (yHKUMM pasfeneH Ha [ABe
OCHOBHblE 4acTu: npeobpa3oBaHMe BxOOOB M npeobpasoBaHue BbixodoB. [lone direction
CTPYKTYpbl MHTepdenca ucnonb3dyeTca Ans Bblbopa npeobpasoBaHus, KoTopoe 6Oyner
npumeHsiTbcsl. MeHemxep 6ubnmotek ISaGRAF aBTOMaTU4eCKM reHepupyeT MOIHbIA CKeneT
dyHKUMK, Korga yHKuus npeobpasoBaHua cospgaetcA. OH  BKMOYAET  OCHOBHYHO
Bblbupatowyto  cTpyktypy IF. Hwke npeactaBneH cTaHOoapTHbIA ckeneT  yHKUUK
npeobpasoBaHus:

/ *
conversion function
name: sample

*/

#include <tasyOdef.h>
#include <tacnOdef.h>

void CNV_sample (str_cnv *arg)

{
if (DIRECTION == DIR_INPUT) { /*INPUT CONV*/

}
else { /*OUTPUT CONV*/

ICS Triplex ISaGRAF Inc. C-387



PykoBoACTBO Nonb3oBaTens Leneson sagayun

/*Cnenyromas QyHKIHS MMOKa3bIBAET CBsA3b C MeHemkepoM B/B mcrmonb3ys nms
mpeoOpa3oBaHus. OTa (DYHKIUS TOTHOCTHIO TEHEPHPYETCS MEHEIHKEPOM
o6ubmmorex ISaGRAF*/

UFP cnvdef sample (char *name)

{

sys_strcpy (name, "SAMPLE"); /* maet ums nmpeoOpazoBaHust */
return (CNV_sample); /* BO3BpamaeT GyHKINIO pean3anun */

Jlyywumii cnoco6 3anonHWUTb creumdmryeckme YacTu yHKUMM - 3TO HanucaTb ABE OTAENbHbIe
nokanbHble YHKUMM Ans Npeobpa3oBaHWsi BXOAOB U Mpeobpa3oBaHusi BLIXOAOB. ITu
yHKUMM ByaOyT BbI3bIBATHCA OCHOBHBLIM anrOpUTMOM, Kak MOKasaHO B KOMMEHTapusix
npeabiayLLero npuMepa, B OCHOBHOM CTpykType SFC.

BknitoueHHbii dpann “TASYODEF.h” u3 sgpa ISaGRAF TpebyeTcs Anst cMCTEMO3aBUCUMbIX
onpenenenuit. OH, Takke cogepxut Tn UFP, KOTOpLI NpeacTaBnsieT ykasaTenb Ha MyCTyH
hbyHKUMIO, 1 Ucnonb3yeTcs ANst 00bABNEHNA DYHKLMN.

= Cesiab Mexdy npoekmamu u “C” peanusauyuel
Jlornyeckass cBA3b Mexay peanusauvert yHKUMKM Npeobpa3oBaHWs WM MCMONb30BaHWEM
npeobpasoBaHus B npoekte ISaGRAF ocyuectensieTtcss yepe3 umsi npeobpasoBaHust.
PyHKUMA “0bbsBreHus” nobaBnseTtca B ncxodHbln “C” kop dyHKUmMM npeobpasoBanud. OTa
(PYHKUMSI BbI3bIBAETCS TOMbKO OAMH pa3, Korga npuIioXeHue cTapTyeT K coobliaet
meHeaxepy B/B nmsa npeobpasoBaHusi, KOTOPOE COOTBETCTBYET peanvu3oBaHHON DYHKLMW.
BoT cTaHaapTHbIN dhopmaT Takon yHKLUUKM 0B BbSIBNEHUS:

UFP cnvdef xxx (char *name)

{

strcpy (name, "XXX"); /* uMs ipeoOpazoBaHus */
return (CNV_xxx); /* Bo3BpalaeT GyHKIHUIO Ipeodpa3oBaHus */

}

/* (xxx is the name of the conversion) */

MMs doyHKUMK, ucnonbaytoLeecs onepatopoM strcpy, A0MKHO ObiTb HanMcaHoO 3arnaBHbIMU
6ykBamu. OHO [OOMKHO ObITb HanMMcaHO ManeHbkuMu BykBamu B peanu3aumm yHKUMK
npeobpa3oBaHvsa U B UMeHW hyHKLMM 0ObABNEHNS.

Mcnonb3oBaHue npedgukcoB "CNV_" u “cnvdef_” ansa peanusaumu yHKUMKM 1 onpegeneHns
PyHKUMM MO3BOMSIeT MONb30BaTeENd UMEHOBaTb MNPeobpa3oBaHWs KMHYEBLIMU CIIOBaMU
a3blka “C” unv nmeHamm cyLecTByroWmnX yHKumni ns “C” bubnmotek ISaGRAF.

B dyHKuMO 06bsiIBNEHns MoryT ObiTb gobaBneHbl Apyrue onepatopbl Afst TOro, 4ToObl
peanu3oBaTb  crneuuduyeckue  onepauuyM  MHULMAanNu3auMu  CBsi3aHHble € 3TUM
npeobpasoBaHvnemM. Cuctema ISaGRAF rapaHTupyet, 4To 3Ta (OYyHKUMS BbI3bIBAETCS TOMbKO
oAHaxAbl Npu 3anycke NPUNoXeHus.
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PyHKUMA 06BbABNEHNS BbI3bIBAETCA AN MoO0N MHTErpUpoBaHHON yHKLUMK Npeobpa3oBaHuns,
Jaxe ecrnum oHa He ucnonb3yetcs B npunoxeHun ISaGRAF. HAppo 1SaGRAF Bbigaet
oLnBKy, ecrnn B NPUIIOXKEHUN UCNONb3YEeTCs He peanu3oBaHHas (yHKLUMsSI peobpasoBaHus.

Mpexae Yem nnHKoBaTb HOBble DYHKLMM C SAPOM, NOMb30BaTENb AOMMKEH HanucaTb Apyrowv
anin ¢ ucxodHbiM TekctoM, nog umeHem “GRCNOLIB.C” v BCTaBWUTb €ro ¢ COXpaHeHHOM
yHKUMEN npeobpa3oBaHus B chnucok danoB ans nuHkepa. “GRCNOLIB.C” cogepxut
TOMbKO MaccuB (PYHKUMA OOBSIBMEHWUS. OTOT MaccuB YATAeTCs BO BPeMs MHMLManu3aumu
NPUNOXeHWs, AN TOro 4Tobbl co3aaTb AVHAMUYECKe CBA3U C PyHKLMSAMK npeobpasoBaHus
HanucaHHbIMU Ha “C”. BoT npumep Takoro dhanna:

/* daitn "GRCNOLIB.c" - [Ipumep with conversions of standard library */
#include <tasyOdef.h> /* required for types definition */

extern UFP cnvdef scale (char *name); /* decl. function for SCALE conv */
extern UFP cnvdef bed (char *name); /* decl. function for BCD conv */

UFP_LIST CNVDEF[ ] = { /* array of declaration functions for */
/* integrated conversion functions */
cnvdef scale,
cnvdef bced,

NULL };

/* end of file */

Maccus CNVDEF pormkeH 3akaHumBaTbca ykasatenem NULL. Ecnm ato ycnosBue He
BbIMOSIHEHO, TO MOrYT BO3HUKHYTb HekoTopble npobnembl. Ecnu maccus CNVDEF He
onpegeneH, T0 BO Bpems JIMHKOBKM HoBoro sigpa ISaGRAF nosiBATcs HepaspelueHHble
CCbIMKM.

Hanucae 3TOT paiin MOXHO NOCTPOUTL HOBOE PO, BKIOYasi BCe CYLLECTBYHOLLME
npeobpasoBaHus. MoxHO, Takke NMOCTPOUTL AAPO, NPUCNOCOBNEHHOe Ans OQHOrO MPOEKTa,
nytem BBeaeHusi B maccve CNVDEF Tonbko Tex npeobpasoBaHuiA, KOTOpbIE UCMOMb3YOTCS B
npoekte. ®ain “GRCNOLIB.C” aBTOMaTuMyeckun reHepupyeTcs reHepaTopoM KO[OB
ISaGRAF, korga cosgaetcss kof npunoxeHus. dainn nomellaeTcs B OUPEKTOPUIO NpoekTa
ISaGRAF 1 oGbeauHsieT ToMbko Te NpeobpasoBaHusl, KOTOPbIE UCMOMb3YITCA B NPOEKTE.

= OepaHu4eHus
Bubnunoteka 1SaGRAF moxeT cogepxaTb Ao 128 dyHkuuii npeobpasoBanusl. PyHKUMS
npeobpa3oBaHNa MOXeT BbINONHATL MNoboi Tin onepauun. Heobxognmo 3ameTuTb, HTO
yHKUMM BbI3biBalOTCs B uUMkne ISaGRAF CUMHXPOHHO, Tak YTO BbIMOSHEHUE YHKLMK
OKasblBaeT HenocpeacTBEHHOE BUSAHME HA BPEMEHHOW LIKIT.
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C.7.3 “C” doyHKUMMN

“C” dyHKUMM UCMONb3YIOTCS AN PaclUMPeHUs CTaHOapTHbIX BO3MOXHOCTEW A3blkoB ST un
FBD. Onu moryT ObITb MCNOMb3oBaHbl AN peanusaumMn cneumdu4ecKkux BbIYMCIEHWUN,
CMUCTEMHBIX BbI30BOB, CBS3M WM A YCTaHOBKM Habopa CpeacTB Auariora  Mexay
npunoxeHnem [SaGRAF u pgpyrumu 3agadamu. OyHKUMKM, HanucaHHble Ha si3blke “C”
KOMMUINMPYIOTCA U NUHKyoTcs ¢ sagpom ISaGRAF.  lMpupalwieHHoe SApo [OMKHO ObiTb
MHCTannupoBaHo Ha ueneson PLC npexae, Yem cyHkums GyaeT ucrnonb3oBaHa B MPOEKTE
ISaGRAF.

HoBble yHKUMM He MoryT ObiTb WHTerpupoBaHbl B cumynsitop |ISaGRAF. lMNpunoxeHus
ISaGRAF HyxHO cumynupoBaTtb [0 BBOAA HECTAHAAPTHBLIX (OYHKLMNA.

Mpenynpexaexue: OyHKUMM - 3TO CUMHXPOHHbIE OMepaLuu, Bbi3blBAKOLLMECH MEHegKepoM
B/B 1SaGRAF, B uukne npunoxeHus BO BpeMsi BBoAa Unu BbiBoda. Bpemsi, 3aTpayeHHoe Ha
BbIMOMNHEHUE (PYHKLMM, BKItoYaeTcs BO BpeMeHHoN umnkn ISaGRAF. B dyHKUMKM HE [OMKHO
ObiTb “Onepauunii oXuaaHus”, KOTOpble HeonpaBOaHHO paCcTArMBalOT BPEMEHHON LMK
ISaGRAF.

= HobaeneHue pyHkyuu e 6ubnuomeky ISaGRAF

Ons pobaenenns dyHkuMm B Ombnmoteky |ISaGRAF HyXHO uWCMonb3oBaTb MeHemxep
6ubnuotek ISaGRAF (Library Manager). Vicnonb3yetcs komaHaa “HoBbIn” 13 meHto “Dann”,
koraa BblbpaHa 6ubnuoteka “C” cyHkumin. Koraa HoBas “C” dpyHKUMA co3daHa, OOMKHO ObiTb
HanMcaHo ee TexHMYeckoe 3ame4aHue. CkeneT MCXogHOro Tekcta HoBol “C” dyHKUuK
aBTOMaTW4eCKM reHepupyeTca MeHeaxepom bubnmotek ISaGRAF.

[ns Toro 4tobbl oNpeaennTb NapaMeTpbl BbI30Ba 1 BO3BpaTa HOBOW (PYHKLMM UCMONb3yeTCs
komaHaa “Parameters” n3 meHio “PepgaktupoBaTb”.

= Ucnonb3zosaHue “C” ¢pyHkyul e npoekme ISaGRAF

Jliobas uHTerpupoBaHHasi “C” dyHKUMS MOXEeT ObiTb WCMOMb30oBaHa Kak CTaHAapTHas
dyHKUMS B nporpammax npoekta ISaGRAF. “C” dpyHKUMM MOryT ObITb Bbi3BaHbl U3 S3bIkoB ST
n FBD n 13 cneumanbHbix onepaTopoB s3bika SFC.

BbizoB “C” dyHkumi n3 s3bika ST crnegyeT cormalieHusiM sidblka MO BbI3OBY (DYHKLIWNA.
MapameTpbl BbI30Ba (OYHKLMW 3anuChLIBAOTCA MOCNE WMEHW (yHKUMK, Mexay CKOBOoK, u
pasfensoTca 3anaTbiMu. BbipaxeHue npefctaBnseT 3HaveHue, Bo3Bpaluaemoe cyHKUMen.
BbizoB “C” dyHKUMM MOXeT ObiTb BBedeH B NoOOV ornepaTop NPUCBOEHWUS UNW CMOXHOE
BblpaxkeHue. BoT npumep Bbi3oBa “C” pyHKLMM B onepaTope NpUCBOEHUS:

result := ProcName (par1, par2, ... parN);
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Mporpamma FBD moxeT Bbi3biBaTh Nobyto “C” dpyHkumo. PyHKUMA MCMONb3yeTcs Kak
CTaHAapPTHLIN  (PYHKUMOHANbHbIV AWMK. Ee napameTpbl Bbi3oBa COEAMHAIOTCS C NEBOW
CTOPOHOWN (OyHKLUMOHANbHOro suuka. Bosspallaemblin napameTp COeauHseTCs C npaBou
CTOPOHOW fAlmKa. BoT cTaHaapTHLIN BUA Takoro PyHKLMOHANBHOMO ALLMKa:

J),;—Ifh:-m i HRITMH

/

[apamMeTpH HEX
BHE0Ba —

BozEpaasMei
OapaMe Th

“C” byHKUUMSI MOXeT ObITb Bbl3BaHa M3 ntoboro Gnoka aencteuss SFC munu noboro Groka
[eNcTBUS, NPUKPENIIEHHOTO K Nepexoay.

= OnpedeneHue uHmepgbelica “C” ghyHkyuu

KomaHga “Mapametpbl” MeHio “PepaktupoBartb” WUCMNONb3yeTcs ANns  onpeaeneHus
napameTpoB BbI30Ba W BO3BpaTa HOBON (hYHKLMKN. DyHKUMSI MOXET uMmeTb Ao 31 napamertpa

BbI30Ba, W BCErAa MMeeT OAWH napameTp Bo3BpaTa. Crieaytolmii amanor ucrnonb3yeTcs Ans
onucaHusi napameTpoB “C” dpyHKUmM:

Parameters - ‘cfsample’

Tl Lo |

cfsample
P P2 Cancel |
a

Type
Mame: |IEI e " Boolean Insert |
Mode * Analog
r Delete I
&+ Call Real
" Return " Timer Amange |

" Message

Cnuncok B BepxHel 4acTu OKHa nokasbiBaeT napameTtpbl “C” dyHKUMM, B COOTBETCTBUM C
NopsiAKOM MPOTOTMMA: CHaYana napameTpbl Bbl30Ba, B KOHLUE napameTp Bo3BpaTta. HukHss
YacTb OKHa NMoka3bIBaeT AeTanbHOe onMcaHue napameTpoB BblbpaHHbLIX B CRINCKE:

- UMS NapameTpa

- HanpaBneHve napameTpa (BbI30B/BO3BPaT)
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- TMN NapameTpa

[Ons napameTtpa MoxeT ObiTb wncnonb3oBaH mMoGON TUN AaHHbIX: OyneBckui, Lenbiv
aHarnoroBbll, [OENCTBUTEMbHbLIA aHaNoroBbli, TaWmep wunuM coobuweHne. Llenbin wnu
aHanoroBbIv ENCTBUTENbHbIA LOSMKHLI pa3nnyaTbCs.

Hwxe npeacraBsneHo cooTBeTcTBUE Mexay Tunamm ISaGRAF u “C”:

BOOLEAN unsigned long 32 6utHoe 6e33HakoBoe cnoso: 1=true / O=false

ANALOG long 32 BUTHOE 3HaKOBOE LieNioe CrioBO

REAL float nnasawulee 3Ha4eHne ¢ OAMHOYHON TOYHOCTbLIO

TIMER unsigned long 32 OGutHoe 6es3HakoBOe CcrnoBo (eauHuua - 3to 1
MUNIMCEKyHaA)

MESSAGE char * CTpOKa CMMBOJIOB

Korpa 3HauveHne coobLueHnsa npuxogut B “C” dyHKLMIO, OHO HE MOXET CoAepXaTb HyreBoro
cumBona. Ctpoka, npuxopgsiwas B “C” kog 3akaHuvMBaeTcsi Hynem. He 3abbiBaite, 4TO
BO3BpaLLaeMblii MapaMeTp OOIMKEH ObITb NocneaHum B cnvcke. ViMeHa napameTpoB AOMKHbI
YyOOBMNETBOPSAThL CreyoLMM NpaBunam:

- UMsi HE MOXET ObITb AnMHHee 16 cMMBOOB

- NepBbIM CMMBOJIOM JOIMKHa ObITb OyKBa

- nocnegyoLMMU CUMBOMIaMN MOTyT GbITb GYKBbI, Lindpbl UM CUMBON Nogyep

- 3arnaBHble 1 MPONUCHbIE OYKBbI HE pa3nuyatTcs

OpHO M TO Xe uUMS He MoxeT ObiTb Mcnonb3oBaHo Goree yem ANS OAHOro napamMetpa
yHKUMK. MapameTp Bbi3oBa HE MOXET UMETb TOT Xe TWUM, YTO U UMs BO3BpaLlaemMoro
napameTtpa. OQHO U TO Xe UMSA MOXeT OblTb MCMOMb30BaHO ANS MapameTpoB PasnNYHbIX
yHKUMIA. ViMsi BO3BpalLlaemMoro napamerpa no ymonyanuio - “Q”. 310 umMsi MOXeT ObITb
uaMeHeHo. Vimsi napameTpa ucnonb3yetcst Anst uaeHTudmkauum ncxogHoro Tekcra “C”.
Komanpa “BcTtaBUTB” uMcnonb3yeTca Ans BBOAA HOBOrO MnapamMeTpa nepen BbiGpaHHbIM
napametpoM. KomaHaa “YpanuTtb” wucnonb3yeTcs [AnNs  YHUYTOXEHVUS  BblOpaHHOro
napamveTtpa. KomaHga “Ynopsgo4dumtb” aBTOMaTM4eCKM COPTMPYET napaMeTpbl Tak, 4To
BO3BpaLLaeMblii NapamMeTp OKasbiBaeTCsl B KOHUe cnucka. [Npy HaxaTum kHorkn “MpuHATL”
onpefeneHve uHTepdenca ¢yHKUMM 3anoMmHaeTCsd, WM Auarnor 3akpbiBaeTcs. Haxatve
KHoMkuM “OTka3” 3akpbiBaeT aunanor, 6e3 n3mMmeHeHus nHTepdenca yHKLUN.

= Uumepdgpelic "C” ¢pyHkyuu
WHTepdeinc dyHKUMM 3aBUCUT OT onpeaeneHuss ee napameTpoB. MapameTpbl nepeaatoTcs
yepes CTPyKTypy. OTa CTpykTypa onpeferneHa B danne “GRUSOnnn.H”, rge “nnn” - ato
nornyeckmn Homep dyHkummn B bubnunoteke 1ISaGRAF. Bot npumep “C” uHtepdperica dpyHkumm
“SIN” (BbluMCnEeHME CHHYca):

/* ®@aiin: GRUS0255.h - function "sample" */

typedef long T BOO;
typedef long T ANA;
typedef float T REAL;
typedef long T TMR;
typedef char *T_MSG;
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typedef struct {

/* CALL */ T REAL paraml;
/* RETURN */ T REAL param2;
} str_arg;
#define PARAM1 (arg-> paraml)
#define PARAM2 (arg-> param?2)

/* end of file */

Hwxe npenctaBneHo cootBeTcTBME Mexay Tunamu ISaGRAF wun “C”. Tunbl 1SaGRAF
onpegeneHbl kak Tunbl “C” B dhanne onpeaeneHns yHKLUK:

boolean T BOO long (32 6uta)

Integer analog T _ANA long

Real analog T_REAL float (32 6uTa, nNnaBawlliee 3Ha4YeHWEe C OOMHOYHOMN
TOYHOCTbHO)

timer T TMR long

message T MSG char* (32 GUTHbIV yka3aTernb)

Kaxgoe none cTpykTypbl “str_srg” coOOTBeTCTByeT OAHOMY napameTpy  yHKUUW.
BosBpalyaembii napameTp - nocrnegHuii B CTpykType. [lapameTpbl Bbi30Ba BO3HMKaOT B
CTPYKTYype B TOM e Nopsiake, B KOTOPOM OHW Obinv yCTaHOBMEHbI B onpeaeneHun yHKUMK.
MmMeHa wvaeHTUMKaTOpPOB BBOASATCA BO BpeMs onpefeneHns yHKUMM B MeHeoXepe
6ubnuotek ISaGRAF.

dain onpegerneHuii U3MEHSIETCA Kaxdbli pa3, korga uHTepdenc yHKUMI M3MeHsieTcs
MeHemxepoMm 6ubnuotek ISaGRAF. 3T1o obecneuvBaeT MOMHOE COOTBETCTBUE MeEXAy
peanu3auuen yHKLMN 1 ero ncrnonb3oBaHnem B nporpammax ISaGRAF.

= Ucxo0HbIU mekecm
Hwxe npeacTtaBneH ctaHgapTHbIv ckeneT “C” doyHKUmK:

/* Ilpumep dynkimn nons3oBatens - Homep “255” - umst "SAMPLE”*/

#include "tasyOdef.h" /* O6mue onpenencuus siupa [SASGRAF */
#include "grus0255.h" /* onpenenenust uHTepdeiica s GyHKIMA */

void USP_sample (str_arg *arg)

/* Teno GpyHKnuH */

}

/*Cnenytomast (QyHKIUS HCHOJIB3yeTCs Uil HMHUNMANM3alud  (QYHKIMH |
00bsBieHNs ee peanuzanun. OHa peanusyet cBs3b ¢ sinapoMm [ISaGRAF, ncrons3ys
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uMsl QyHKIUH. DTa QYHKIUS TMOTHOCTHIO TEHEPHPYETCS MEHEDKEPOM OHOIHMOTEK
ISaGRAF*/

UFP uspdef sample (char *name)

{
strepy (name, "SAMPLE"); /* maet nms pynkium */

return (USP_sample); /* BO3BpaIaeT peaau3aluio GyHKIu */

/* xoner (atina */

BkntoueHHbii dpann “TASYODEF.h” u3 sgpa ISaGRAF TpebyeTtcs Anst cCMCTEMO3aBUCUMbIX
onpeneneHuit. OH, Takke cogepxut Tn UFP, KOTOpLI NpeacTaBnsieT ykasaTenb Ha MyCTyH
hbyHKUMIO, 1 Ucnonb3yeTcs ANst 06bABNEHNS DYHKLMN.

= Cesiab Mexdy npoekmamu u “C” peanusauyuel
Jlornyeckas cBs3b Mexay peanusaument yHKUMM U ee WCMOoNb3oBaHMEM B Mporpammax
npoekta |ISaGRAF ocywecTBnsietcs 4Yepe3 uMms  QyHKUMW.  DyHKUMS  ob6bsBREHUs
pobaengetcs B ncxogHbln “C” kof dpyHkummn. 3Ta yHKUMS BbI3bIBAETCA TONBbKO OAWH pas,
Koraa npunoXeHue ctapTyeT M coobllaeT MeHemkepy B/B mMmsi, koTopoe COOTBETCTBYET
peanu3oBaHHOW yHKUuK. BOT cTaHaapTHbIn dhopmaT Takon yHKLUM 0O bSABNEHUS:

UFP uspdef xxx (char *name)
{

strcpy (name, "XXX"); /* gives the name of the function */
return (USP_xxx); /* returns the implementation function */

}

/* (xxx is the name of the function) */

Mmsa dyHKUMK, ucnonbaytoLeecs onepaTtopomM strcpy, A0MKHO ObITb HanMcaHo 3arnaBHbIMU
6ykBamn. OHO JOMKHO ObITb HAMMCaHO ManeHbkuMK GykBamMu B peanu3auuy yHKUMU U B
uMeHn dyHkuMn obbsiBneHusi. Wcnonb3oBaHune npedukcos "USP_” u “uspdef ” ans
peanu3auumM yHKUMU U onpegeneHus yHKUMU NO3BOMSIET MOMb3oBaTeNd MMEHOBATb
YHKUMM KINOYeBbIMM croBamy si3blka “C” vnn MeHamuy cyllecTByWmMx yHKumn m3 “C”
6ubnunotek ISaGRAF.

B dyHkumio o6bsABneHns Moryt 6biTe fobaBrieHbl Apyrve onepatopbl ANs TOro, 4YTobbl
peanu3oBaTh crneumguyeckue onepauuyv WMHULMANU3aumMmn CBsi3aHHble C 3TOW hyHKUMEN.
Cuctema ISaGRAF rapaHTvpyeT, 4TO 3Ta PyHKUMS Bbi3bIBAETCA TOMBbKO OAHAaXAbI Mpu
3anycke npunoxeHns. PyHKUMS 0ObABNEHWNS BbI3bIBaeTCH AnA N0GOWM MHTErpypoBaHHON
yHKUMW, OaxKe ecnu oHa He ucrnonb3dyetcss B npunoxeHun ISaGRAF. Appo [ISaGRAF
BblJaeT OWNOKy, ecrnv B NPUINOXKEHNW UCMONb3YeTCs He peanu3oBaHHasi PyHKUMS.
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Mpexpe Yem nNuMHKOBaTb HOBble PYHKLMM C SOPOM, NMOMNb3oBaTenb AOIMKEH HanvcaTb ApYyrov
dann ¢ ucxodHblM TekcToM, nog umeHem “GRUSOLIB.C” n BCTaBUTb €ro C COXpaHeHHOM
dyHKUMen B cnucok cannoB Ansg nuHkepa. “GRUSOLIB.C” cogepXuT TOMbKO MaccuB
PYHKUMIA 06BbSIBNEHMS. DTOT MacCMB YMTAETCA BO BPEMSI MHULMANU3ALMU NPUTIOXKEHUS], AN
TOro 4TOObl CO3AaTh AMHaMUYECKne CBA3U C PYHKUMSMU HanncaHHbIMu Ha “C”. BoT npumep
Takoro channa:

/* daitn "GRUSOLIB.c" - [Ipumep using trigonometric functions */
#include <tasyOdef.h> /* required for types definition */

extern UFP uspdef fcl (char *name); /* declaration functions */
extern UFP uspdef fc2 (char *name);
extern UFP uspdef fc3 (char *name);
extern UFP uspdef fc4 (char *name);

UFP_LIST USPDEF[ ] = { /* array of declaration functions */
/* for integrated functions */
uspdef fcl,
uspdef fc2,
uspdef fc3,
uspdef fc4,

NULL };

/* end of file */

Maccus USPDEF pomkeH 3akaHumBatbcs ykasaTernem NULL. Ecrnm 3to ycnoBue He
BbIMOMIHEHO, TO MOFYT BO3HUKHYTb HekoTopble npobriembl. Ecnn maccuB USPDEF He
onpegeneH, T0 BO Bpems JIMHKOBKM HoBoro sigpa ISaGRAF nosiBATcs HepaspelueHHble
CCbINkn. Hanucas aToT charin, MOXHO NOCTPOMTb HOBOE SiAPO, BKMOYas BCE CyLLECTBYIOLLME
dyHKUMN. MOXHO, Takke NoCTpouTb SAPO, NPUCMOCOBNEHHoe AN OAHOro NpoekTa, MyTem
BBefdeHuss B Maccus USPDEF Tonbko Tex npeobpa3oBaHui, KOTOpblE MCMONb3yTCsS B
npoekte. ®ann “GRUSOLIB.C” aBTOMaTuyecku reHepupyeTcsi reHepaTtopoM KodoB
ISaGRAF, korga cospgaetcs kof npunoxeHusi. ®ann nomellaeTcs B AMPEKTOPUIO NPOEKTa
ISaGRAF 1 06beauHsAeT Tonbko Te yHKUMKN, KOTOPbIE UCMONb3YTCSA B MPOEKTE.

= OepaHu4eHusi
Bubnunoteka 1ISaGRAF moxeT copgepxatb Ao 255 “C” dyHKUMA. PYHKLMS MOXET BbIMOMHATH
no6on Tvn onepaummn. Heobxoanmo 3amMeTuTb, YTO hyHKUMM Bbi3biBatoTCs B Uukie ISaGRAF
CUHXPOHHO, TaK YTO BbINOMHEHVE (YHKUMM OKa3biBaeT HENOCPEACTBEHHOE BIMSHUE Ha
BPEMEHHOW LIMKIT.
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= TMonHbIt npumep
TexHn4yeckoe 3ameyaHue:

NMS: Sample

onuncaHue: CYETUMK BBEPX

nara: 18 mas 1995

aBTop: ICS Triplex ISaGRAF Inc
BbI30B: CU: cumTarowmiics Bxon

R: komaHga c6poca
PV: makcumanbHasi nnaHupyemasi BenvunHa

BO3BpaT: Q: onpegeneHve Makcumyma
CV: pesynbTtaT cyeTa
npoTOTUM: sample (count, reset_command, maximum_value);

max_detect := SAMPLE.Q;
count_result := SAMPLE.CV;

MHTepdenc dyHKumn:
o0 +—
zample E 7 par2
02— sum

3aronoBok yHKLMK:

/* ®aitm: GRUS0255.h - user C function definitions - Name: sample */
/* definition of standard ISaGRAF data types */

typedeflong T BOO;

typedef long T ANA;

typedef float T REAL;

typedeflong T TMR,;

typedef char *T_MSG;

/* definition of the calling and return parameter structure */

typedef struct {

T ANA parl; /* calling parameter #1 */
T ANA par2; /* calling parameter #2 */
T ANA sum; /* return parameter */

} str_arg;
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/* identifiers used to access call and return parameters */

#define PAR1 (arg-> parl)
#define PAR2 (arg-> par2)
#define SUM (arg->_sum)

/* end of file */

Hwxe npuBegeH ncxogHbin "C" kop dyHKumu. NMporpammmncT BpyYHYHO BBOAWT TOMbKO Te
CTPOKW, KOTOPbIE HAabpaHb! XUPHBLIM LLUPUDTOM.

/* ®daitir: GRUS0255.¢ - user C function - Name: SAMPLE */

#include "tasyOdef.h" /* required for types definition */
#include "grus0255.h" /* C function source header */

/* C main service: calculates the addition */

void USP_sample (str_arg *arg)
{

}

SUM = PAR1 + PAR2;

/* declaration service required for dynamic link with ISaGRAF kernel */

UFP uspdef sample (char *name)

{
strcpy (name, "SAMPLE");

return (USP_sample);

}
/* end of file */

C.7.4 “C” dpyHKUMOHasNbHbIe 6J51I0KK

“C” dyHKUMOHanbHble 6nokM o6beauHSAT onepauun U cTatudeckne pAaHHble. OHu
JononHsT Habop “C” dyHKumMi, gonyckas obpaboTky cTaTudeckux 06bekToB. “C” yHKLMN,
06bI4HO, MCNONb3YTCA ANS pacLUMPEHns CTaHAapTHbIX BO3MOxHocTel s3bikoB ST n FBD. B
oTnM4YMe OT (PyHKUMI, OHU MOryT paboTaTb CO CTaTU4ECKUMWU AaHHBIMU. DTO O3HAYaeT, 4YTo
anropuTM YHKLMOHaNbLHOro 6rioka MOXET MEHSITLCS C TEYEHNEM BPEMEHMU.

PyHKUMOHanNbHbIE BOKW, HanMcaHHble Ha A3blke “C” KOMMUIMPYIOTCHA U FNIMHKYIOTCA C SAPOM
ISaGRAF. T[pupalleHHoe siapo OOMKHO ObITe MHCTaNnMpoBaHo Ha ueneson PLC npexnae,
yeM yHKUMS OyaeT ucnonb3oBaHa B npoekte ISaGRAF. HoBble dyHKUMOHanbHbIe 6roku He
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MoryT ObiTb uWHTerpupoBaHbl B cumynatop ISaGRAF. [punoxenns |SaGRAF  HyxHO
CMMYNUpoBaTb 40 BBOAA HECTaHAAPTHbLIX (OYHKLIWIA.

Mpeanynpexaenve: ®yHKUMOHANbHbIE  GMIOKM  BLIMOMHSIOT  CUMHXPOHHbLIE  ornepauumu,
Bbi3blBalowmecs sgpom 1SaGRAF, B uUukie npunoxeHusi. Bpewmsi, 3aTpayeHHoe Ha
BbIMONHEHUe pyHKUMK, BKIoYaeTcs BO BpeMeHHon uukn |SaGRAF. B dyHkunoHansHOM
Onoke He [JOMMKHO ObiTb “onepaunii OXMaaHus”, KOTOpble HeonpaBLaHHO pacTArMBatoT
BpemeHHou uukn ISaGRAF.

= O61bsienneHue ak3emMnsipoe (hyHKYUOHaNIbLHO20 6/10Ka
DyHKUMOHAanNbHbIA GMoK - 39TO OOBLEKT, KOTOpbIi OObeduHsieT onepauum U cTaTtuyeckune
naHHble. Hwxe npegctaBneH npumep dyHkuMoHanbHoro 6roka R_TRIG, koTopbliii
onpeaensieT nepeaHuii ppoHT Bynesckoro BblpaxeHusi. BoT ero onvcaHnue:

R_TRIG

BxOIMEE ITapaie TP : LInopiTia BEx¢OIEGE [TapaMeTHE:

rising_edge = boolean_walue and
not (previous_state);
prewvious_state = boolean_walue;

| I

CRpHTHE TAHEHE :
previous_state

rising_edge

hoolean_walue

CkpbiTad cTatuyeckass nepemeHHasa “previous_state” HyxHa Ons onpefeneHuns poHTa.
OTta nepemeHHas formkHa OblTb PasnUYHON B KaXAOM MCMONb30BaHWM (PYHKLMOHANBHOrO
6noka “R_TRIG” B npunoxeHun. dk3eMnnsp yHKUMOHaNbHOro 6rnoka, MCnonb3yemoro B
asblke ST, gormkeH ObiTb 00bsBrEeH B crnoBape. Tak Kak (PyHKUMOHAanbHbIA Orok umeet
BHYTPEHHWE CKPbITbIe AaHHble, Kaxaas Konusi (3k3eMnnsip) yHKLUMOHanbHoro 6roka gormkHa
ObITb  MOEHTMdMUMPOBAHA  yHUKanbHbIM  MMeHeM. HaumeHoBaHme Tuna  Brioka
OCYLLECTBISIETCS MpU MOMOLUM MeHemxepa Oubnuotek. HaumeHoBaHWe 3K3eMNNsipoB
OCYLLIeCTBNSETCS NpW NOMOLLUM pefakTopa CrioBapsi.

PyHKUMOHanbHbIe 6Mokn, ncnonbaytowmecs B A3blke FBD He Hy»XHO 06bABNSATH, MOTOMY YTO
penaktop FBD aBTOMaTM4YeCckn 0ObSABMSET 9K3EMNISPbI UCMONb3yeMblx GI0KOB. Sk3emMnspbl
yHKUMOHanNbHbIX GNOKoB  aBTOMatuyeckn oObsABNeHHble pepaktopom FBD  Bcerpa
nokanbHble N8 peaakTMpyeMon nporpammbl.

=  [obaeneHue ¢yHKUUOHanNbLHO20 6r5loka & 6ubnuomeky
ISaGRAF

[Ons pobaBneHus dyHKUMoHanbHoro 6rnoka B 6ubnuorteky 1ISaGRAF HyxHO vcnonb3oBatb
meHemxep 6ubnunotek 1ISaGRAF. Ucnonb3yeTtcs komaHaa “HoBbin” 13 meHo “®ann’, koraa
BblbpaHa Ombnunoteka yHKUMOHanNbHbIX GrnokoB. Korga HOBbIA  (PYHKLUMOHAmNbHBIA G0k
co3JaH, J0MKHO ObiTb HaNMMCaHO ero TexHU4Yeckoe 3ameuvaHue. CKerneT MCXOAHOro TeKcTa
HOBOro (PyHKLMOHaNbHOrO Grioka aBTOMaTUYECKU reHepupyeTcsl MeHemkepom 6ubnuotek
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ISaGRAF. [ns Toro 4rtobbl onpegenuTb napamMeTpbl Bbi30BAa W BO3Bpata HOBOrO

(yHKUMOHanbHOro  Gnoka  ucnomnb3yetcss  komaHga  “lMapameTpbl” 13 MEHO

“PepakTupoBaTb”.

= JobaeneHue @yHKyuoHanbLHO20 6510ka 6 6ubnuomeky
ISaGRAF

Onsi pobaBneHust cyHKUMOHanbHoro 6rnoka B 6ubnuoteky 1ISaGRAF HyxHO mcnonb3oBatb
meHegxep bubnuotek 1ISaGRAF (Library Manager). Vicnonb3yetca komaHga “HoBbi” us
mMeHo “@Pawn”, korga BblbpaHa OubnvoTeka dyHKUMOHanbHbIX 6GnokoB. Korga HOBbIV
bYHKUMOHanbHbLIA 6nok co3aaH, AOMKHO ObiTb HamMCaHO ero TeXHUYeckoe 3amevaHue.
CkeneT WCXOAHOroO TeKcTa HOBOTO (hyHKLMOHaNbLHOro 6roka aBTOMAaTUYECKU reHepupyeTcs
MeHempkepoM oubnunotek ISaGRAF. [Onsa Toro 4tobbl onpegenuTb MapamMeTpbl Bbi3oBa U
BO3BpaTa HOBOro (pyHKLMOHanNbLHOro 6roka ucnonb3dyeTcs koMaHaa “Parameters” 13 meHto
“PepakTupoBaTb”.

Bbi3oB dyHKUMOHaNbLHoro 6roka 13 asbika ST criegyeT cornawieHnsM s3blka Mo BbI3OBY
byHKUMOHanbHbIX 6nokoB. [MapameTpbl Bbi30oBa (HYHKLMOHANbHOrO 6Grioka 3anucbiBaloTCH
nocrne MMeHW cyHKUMM, Mexay ckoBok, U pasgenstoTcs 3ansaTbiMu. MapameTpbl Bo3BpaTa
MOXHO GpaTb Mo ogHomy. Kaxapli BO3BpallaeMbli napameTp NpeacTaBnsieTcs UMEeHeEM,
obbeauHAWMM  UMA  3k3emnnspa 6Onoka W uMMms napametpa. KOMMOHeHTbl MMEHU
pasgensaTca ToYkon. Hanpumep:

FBINSTNAME.parname

ucnonb3yeTcsi, 4YToObl NpeacTaBuTbL BO3BpalLaeMbli MapamMeTp “parname”, ak3emnnsipa
pyHKUMOHanbHoro 6roka “FBINSTNAME”.

Ok3emMnnspbl  yHKUMOHaNbHOro 6roka, ucnonbdyemoro B s3blke ST, [OOMKHbI ObITb
obbsABNeHbl B cnoBape. Kaxpasi konusa (ak3emnnsap) dpyHKUumnoHaneHoro 6rnoka gormkHa bbiTb
MOeHTUULMPOBaHa YHUKaNbHbIM UMeHeM. BoT npumep obbsiBneHun B 6GubnunoTeke
ISaGRAF:

instance: TRIG1 type: R_TRIG
TRIG2 R_TRIG

W npumep ncnonb3oBaHus, 06BbABNEHHLIX 9k3eMnnsipoB B ST nporpaMmme:

TRIG1 (boo_input1);
TRIG2 (boo_input2);
Command := (TRIG1.Q & TRIG2.Q);
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Mporpamma FBD moxeT Bbi3biBaTh N00OM OyHKUMOHAmMNbHBIA 610K, ®yHKLUMOHAnNbHBIN 6ok
Mcnonb3yeTcs Kak CTaHOapTHbI  (PyHKUMOHaNbHLIM  Awmk. Ero napameTpbl Bbl3oBa
COEAVHSIIOTCS C NEBO CTOPOHOW (hyHKLMOHANBHOMO siluMka. BosBpalaemble napameTpbl
COeaVHSIETCS C MPaBOW CTOPOHOW siluka. BOT cTaHgapTHbIV BUA, Takoro yHKLMOHAMbHOIO
Awmka:

Jlllr—I-'TI-IH R HRIIMOHATEHOD O

B / froma

[apaMe TP Hux
EHZOES —

Eo=eppaiyaerme
& SMEe THH

PyHKUMOHanbHbIe 6MokK, ncnonbaytowmecs B A3blke FBD He Hy>XHO 0ObABNSATH, MOTOMY YTO
penaktop FBD aBTOMaTnyecku ob6bsiBNSIET 3K3EMNISAPbI UCNONb3yeMbIX G10KOB. Jk3eMnnsipbl
yHKUMOHanNbHbIX GroKoB, aBTOMaTMyeckn oObsABNeHHble, pepakTtopom FBD Bcerpa
nokanbHble A58 pegakTupyemMon nporpammel. Huke npvmep nporpammbl Ha sidbike FBD:

r_trig
I boo_inputl [ o _|— )
—| Command I
r_trig {
I boo_input2 [ o
= OnpedeneHue uHmepdgelica “C” hyHKUUOHaNbLHO20 6s10Ka

Komanga “NMapameTpbl” meHwo “Edit” ucnonb3dyeTca Ana onpepeneHvs napameTpoB
BbI30Ba 1 BO3BpaTa HOBOro (PyHKLUMOHaNbHOro 6rnoka. PyHKUMOHAaNbHBIV 610K MOXeT UMeTb
0o 32 napameTpoB Bbi3oBa unv Bo3epaTa. B otnuume ot “C” dyHKUMK, DyHKUMOHAMNBHbBI
6rnok MOXeT WMEeTb HEeCKONbKO BoO3Bpallaemblx MapameTpoB. Cnegyiowmii  guanor
ucronb3yeTcs Anst onucannsa napameTpos “C” dyHKUMOHanbHoro 6roka:

Cnucok B BepxHeM 4acTu OkHa nokasbiBaeT napameTpbl “C” dyHKUMOHanbHoro 6roka, B
COOTBETCTBUM C MOPSAKOM NPOTOTUNA: CHayana napameTpbl Bbl30Ba, B KOHLUE MapaMeTpbl
BO3BpaTa. HWxHssi YacTb OKHa NoKa3bIBaET AeTanbHOE OnMcaHne napaMeTpoB BbIOPaHHbIX, B
HacTosiLLee Bpemsi, B CrCKe:

- UMs napameTpa

- HanpaeneHve napameTpa (BbI30B/BO3BPaT)

- TMN napameTpa

[Ons napameTtpa MoxeT ObiTb wucnonb3oBaH mOGON TUN AaHHbIX: OyneBckuiA, Lenbiv
aHarnoroBbll, [OENCTBUTEMbHbLIA aHaNoroBbli, TaWmep wnuM coobuweHne. Llenbin wnu
aHanoroBbIv AENCTBUTENbHbIA LOSMKHBI pa3nunyaTbCsl.

Hwxe npefcraBneHo cootBeTcTBUE Mexay Tunamm ISaGRAF u “C:
BOOLEAN unsigned long | 32 6utoBoe 6e33HakoBoe crnoBo: 1=true / O=false
ANALOG long 32 BUTHOE 3HaKOBOE LieNioe CrioBO
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REAL float nnasawuee 3Ha4yeHne ¢ OANHOYHON TOYHOCTbIO

TIMER unsigned long |32 6uTHoe 6e33HakoBOe croBo (eguHuua - 310 1
MUINIMCEKyHAa)

MESSAGE char * CTpOKa CUMBOJI0B

Korga 3HaueHue coobLueHust npuxognT B “C” OyHKLIMIO, OHO HE MOXET CofepXxaTb HyNeBoro
cumBona. Ctpoka npuxopswas B “C” ko 3akaHumBaeTca HyneMm. He 3abbiBavite, 4TO
BO3BpaLLaeMble MapameTpbl AOSKHbI OblITb NocrnegHuMy B cnucke. VimMeHa napameTpoB
OOIMKHbI yAOBMNETBOPSATL CrieAyoLLMM NpaBunam:

- UMsi HE MOXET ObITb ArnMHHee 16 cMMBOIIOB

- NepBbIM CMMBOJIOM J0MKHa ObITb ByKBa

- nocrnegyoLMMU CUMBONIAaMU MOTyT GbiTb BYKBbI, LiMdpbI UMY CUMBON NOAYEPKUBAHUS

- 3arnaBHble U NPONUCHbIE BYKBbI HE pa3nuyatoTcs

OpHO U TO Xe UMsl He MOXeT ObiTb ucnonb3oBaHo Goree 4em AN OAHOro napamMeTtpa
dyHKUMOHanbHoro 6rnoka. lMapameTp BbI30Ba HEe MOXET UMETb TOT Xe TuMn, Y4To U WMSA
BO3BpaLLaemoro napametpa. OgHO 1 TO e UMsI MOXET ObITb MCMOMb30BaHO ANs NapamMeTpoB
pa3nuyHbIX YHKUMOHanbHbIX 6rnokoB. msi Bo3Bpaljaemoro napameTpa Mo yMOMYaHuio -
“Q”. 310 UMsi MOXeT ObITb U3MeHeHo. iMsi napameTpa ucnonb3yeTcst Anst uaeHTudukauum
ncxopHoro tekcrta “C”.

Komanpa “BcTtaBUTB” uMcnonb3yeTcsa Ans BBOAA HOBOrO MnapamMeTpa nepen BbiOpaHHbIM
napametpoM. KomaHga “YpanuTtb” wucnonb3yeTcs [AnNs  YHUUTOXEHVUS  BblOpaHHOro
napamveTtpa. KomaHga “Ynopsgo4umtb” aBTOMaTM4eCKM COPTMPYET napamMeTpbl Tak, 4To
BO3BpalllaemMble NapaMeTpbl OKa3blBalOTCHA B KOHLE crnvcka. MNpu HaxxaTum KHonkn “INpuHaATL”
onpegeneHve nHTepderica dyHKUMOHaNLHOro 6roka 3anoMmMHaeTCs, 1 Avanor 3akpbiBaeTcs.
HaxaTtne «kHomku  “OTka3” 3akpbiBaeT [Auanor, 6e3 uM3MeHeHus  UHTepdeiica
(PyHKLIMOHanbHoro brioka.

= Unmepdgpelic ”C” ¢hyHKuUuoHanbHo20 6s10Ka
WHTepdenc dyHkumMoHanbHoro 6noka 3aBUCWUT OT OMpederieHns ero napameTposB.
MapameTpbl nNepefdaloTcss 4Yepe3 CTPYKTypy. 3Ta CTpykTypa onpegeneHa B daiine
“GRFBONnnn.H”, rae “nnn” - 310 nornyeckunin Homep yHkummn B Gubnuoteke 1ISaGRAF. Bot
npumep “C” uHtepdperica pyHkumoHansHoro 6noka “LIM_ALRM” (TpeBora npepena):

/* function block interface - name: sample */

/* standard ISaGRAF data types */

typedef long T BOO;
typedef long T ANA;
typedef float T REAL;
typedef long T TMR;
typedef char  *T _MSG;

/* structure of calling parameters */

typedef struct {
/* CALL */ T BOO parl;
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/* CALL */ T BOO par2;
} str_arg;

/* access to fields of str_arg structure */

#define PARI1 (arg-> parl)
#define PAR2 (arg-> par2)

/* return parameter logical numbers */

#define FBLPNO QI 0
#define FBLPNO Q2 1

/* xonern (aiina*/

Hwxe npenctaBneHo cootBetcTBME Mexay Tunamu ISaGRAF wun “C”. Tunbl 1SaGRAF
onpegeneHbl Kak Tunbl “C” B dhanne onpeaeneHns yHKLMOHaNbHOro brioka:

boolean T BOO long (32 6uta)

analog T _ANA long

real T_REAL float (32 6uTa, nnaBalowee 3HayeHWe C OAUHOYHON
TOYHOCTbHO)

timer T TMR long

message T MSG char* (32 GUTHbIV yka3aTernb)

Kaxpgoe none cTpykTypbl “str_srg” cooTBeTCTByeT OAHOMY napameTpy (YHKLMOHANbHOro
6noka. [lapameTpbl Bbl3oBa B CTPYKType B TOM Xe nNOpsake, B KOTOPOM OHM Obinu
yCTaHOBMEHbI B onpefeneHun dyHKUMoHanbHoro 6noka. MaeHTudmkaTop, HanvcaHHbIN
3arnaBHbIMM BykBaMu, onpegenseTcs Ans Toro, YTobbl MMeTb NPAMOW AOCTYN K napameTpam
CTPYKTYpbl nNepepatollenics B “C” peanusaumio crnyxbbl akTvBmsaumm yHKLMOHANBHOIO
6noka. MiMeHa ngeHTUMKaTopoB BBOASATCS BO BpeMs onpeaenieHns MyHKLUMN B MeHemxepe
6unbnuotek ISaGRAF.

Mopsidok HyMepauwy BO3BpalL@eMblX MapaMeTpoB TOT XXe KOTOpbld Gbi ycTaHOBMeH B
ornpefeneHun yHKUMOHanbHoro 6roka. JlorMyeckuii HoMep NEPBOrO  BO3BPALLAEMOrO
napameTpa Bcerga paseH 0.

OnpepgeneHHble UOEHTUUKATOPbI HYXXHO MCMOMb30BaTb BMECTO YUCIEHHbLIX 3HAYEHUid 4ns
TOro, 4Ytobbl NpeacTaBuTL BO3BpaLlaeMble NapaMeTpbl B UCXOAHOM TekcTe “C” nporpamMmbl.
3TO rapaHTuUpyeT, YTO WUCXOAHbIN (haiin MOXeT OblTb Nerko nepekoMnuIMpoBaH nocne
N3MEHEHUIN NHTEPdENCHBIX OnpeaeneHni.

danin onpegerneHuii U3MeEHSIETCA Kaxabli pas, Korga uHTepdenc yHKUMI M3MeHsieTcs
MeHemxepom 6ubnuotek 1ISaGRAF. 3T1o obecneyvBaeT MOMHOE COOTBETCTBUE MeEXAY
peanu3auuen yHKLMN 1 ero ncrnonb3oBaHnem B nporpammax ISaGRAF.
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= Ucxo0HbIU mekecm
Peanu3auusi dpyHkumoHaneHoro 6noka Ha “C” genutcsa Ha Tpy BXOOHbIE TOYKM:

Q cnyx6bl MHMUManu3auum
Q cnyx6bl akTMBU3aLmmM - 06paboTka napameTpoB Bbl30Ba
O cnyx6bl YTeHVs1 BO3BpaLLlaeMbix napameTpoB

OfVH 1 TOT XXe KOA UCMOoNb3yeTcs ANs KaXaoro ak3emnnsipa oaHoro dyHKLMoHanbLHoro 6noka
n He ay6nupyetcs. C KaxabiM 3K3EMMNISIPOM CBA3aHa CTPYKTypa CTaTMYeckux AdaHHbIx. K
3TUM AaHHbIM HeT npsimoro aoctyna mn3 ISaGRAF. OHu cogepXaT “CKpbiTble NepeMeHHble”
hbyHKUMOHanbHoro 6roka.

“Cnyxba akTvBM3aumu” BbI3bIBAOTCS OAHaXObl AN KaXKOOTO 3K3eMNnsipa  Kaxaoro
ucrionb3ylollerocd 0Oroka, Ha KaxaoMm uukne ueneson 3agadn. OHa obpabatbiBaeT
napameTpbl Bbl30Ba U M3MEHSIET COOTBETCTBYIOLME AaHHble. OHa npeacTaBnsieT “OCHOBHOA
anropuTm” yHKUMOHanNbLHoro 6roka.

“Cnyxba 4yteHus” BbidbiBaeTcs sapom ISaGRAF ans yTeHus TeKyllero 3HayeHusl OfHOro
BO3BpaLLlaeMoro napameTpa Ans 0gHOro ak3emnnsipa. B Takon crnyxbe He HyXHO BbINOSHATE
HUKaKVX crieumanbHbIX BbldMcneHnin. OHa TOMbKO OCYLLECTBASET nepeaady Mexay CKpbITbiMU
OaHHbIMK 1 npunoxeHnem 1ISaGRAF.

CDyHKLlVIOHaJ'leaﬂ cxema:

R TRIG

BxomEe napareTpE: ATDOpHTH: BELXOOERE ITapAME THH:

rizing edge = boolean walue and
not (previous_state);
previous_state = boolean_ walue;

| [

CHpEITHE DAFEEE:
previous state

rizing edge

boolean_walue

e CraTnyeckue gaHHble hyHKLMOHANbHOro 6roka
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PyHKUMOHanNbHbLIM  BNOK  CBA3bIBAET onepaumMu U cTatudeckne pAaHHble. C  Kaxabiv
3K3EMMNIISAPOM OOHOTO U TOrO e (PyHKUMOHANbHOrO Onoka CBsid3aHa CTPYKTypa [AaHHbIX.
Kaxpgpin pas, korga dyHKUMOHanbHbI 6ok ucnonb3dyetcd B nporpammax ST wvnun FBD, oH
COOTBETCTBYET OHOMY 3K3EMMMsipy M OAHOW CTPYKTYpe AaHHbiX. Cnegywowuidi npumep
nokasblBaeT COOTBETCTBME Mexay CTpyKTypamu AdaHHbix “C”  »  3k3emnnspamu
pyHKLMOHanbHoro 6roka, ucnonbayowmmucs B FBD nporpamme:

FEL Oporparms: "COF pEeamMIAaMA:
E_TRIG "C" DamEme
M SmsermmIp 1
o ORLTRIG Kom R_TRIG
| | B_TRIG "C" OaHHHe
4 B TRIG IRSeMLEp 2
Kon GATE H GATE "C" DaEEme
L GATE IRSermmmrap 1

MamaAtb, Tpebylowasaca ANsS CTPYKTYpbl [AaHHbIX KaXAoro 9K3emnnspa, pasmellaercs
cuctemoit ISaGRAF, npu 3anycke npunoxeHusi. YkasaTernb Ha COOTBETCTBYHOLLYIO CTPYKTYPY
[OaHHbIX 3K3emnrispa nepefaeTcs B Cnyx0bl “aktmBmnsaumn’ 1 “yteHns”.

MeHepxep 6mnbnuotek ISaGRAF aBTOMaTMyeckn reHepupyeT ckeneT ucxogHoro Tekcta “C”
ONna onpefeneHuss TMNa CTPYKTYpbl AaHHbIX. TN CTPYKTYpbl AaHHbIX BCeraa HasbliBaeTcs
“str_data”. lNporpaMMnCT He [OIMKEH U3MEHSATb 3TO MMsi Ans Toro, 4tobbl obecneuntb
COBMECTMMOCTb C  3arofioBkamMu crnyx0bl. CKpbITble [AaHHble, O0ObI4HO, PyNNUpPYOT
BHYTPEHHVME MepeMeHHble C 06pa3om Bo3Bpallaemblx napameTpoB. Cnyxba “4TeHus’”
hyHKUMOHanbHOro 6roka ucnonb3yeTca Ans AOCTyna K BO3BpallaeMbliM napameTpaMm U He
MOXeT ObITb MCMOMb30BaHa ANs APYrix onepauui.

e Cnyx6a MHMUnanusauum

Cnyx6a uvHUUManu3aumm QyHKUMOHanbLHOro 6roka Bbi3biBaeTcs sapoM ISaGRAF npu
3anycke npunoxeHus. OHa nossonseT “C” nporpamMMUCTy 3anMpoCuTb CUCTEMY Pa3mMecTuTb
namaTb Ans ak3emnnspa. Huke - ctaHgapTHas nporpamma cryxobl MHULManM3aumm:

uint16 FBINIT xxx (uintl6 hinstance)
/% "xxx" is the name of the f. block */

{

return (sizeof (str_data));

}
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AprymeHT “hinstance” - ato nornyeckuin Homep ak3emnnsapa. OH pesepsupyetcs ISaGRAF
ONSt BHYTPEHHMX Onepaumi 1 He OOIMKEH MCNonb30BaThCs ANA NPOrpaMMUPOBAHUS CITyXOb.
Cnyx6a uHMUManu3auum BoO3BpallaeT KonuuyecTBo GanT namsitm Tpebyemoe Ans AaHHbIX
ogHoro ak3emnnspa. Obbem Tpebyemonm namaTn (BO3BpallaeMoe 3HayeHue) He MOXeT
npesblwate 64K. Hvkakve apyrve onepauumm He [OMkHbI BbINOMHSITbCA B 3TON cnyxbe.
McxodHbln TEKCT 3TOW CnyxObl aBTOMaTUYECKM TeHepupyeTcs MeHemxepom 6ubnuoTtek
ISaGRAF npu cozgaHum gyHKLMOHansHoro 6roka.

e Cnyx6a akTuBM3auumn

Cnyxb6a “akTmBM3aumu” BbI3bIBAETCS Ha KaXAOM LMKNE LUEneBoW 3agayu, Ans Kaxgoro
ak3emnnspa yHKUMoHanbHOro 6noka ucrnonb3yemoro B npunoxeHun. 3Ta  cnyxba
obpabaTbiBaeT napameTpbl Bbl30Ba W 3anyckaeT OCHOBHOW anropuTM (yHKLMOHANbHOro
Oroka gns Toro, YToObl UBMEHUTL CKPbITblE CTAaTUYECKUE AaHHbIE M 3HAaYEHUs1 BO3BpaLLaeMbIX
napameTpoB. Hike - cTaHgapTHBIA CKeneT CnyX0bl akTUBU3aLMK:

void FBACT xxx (

uint16 hinstance, /* "xxx" is the name of the function block */

/* logical number of the instance */
str_data *data, /* data: pointer to the instance data structure */
str_arg *arg /* pointer to the calling parameters structure */
)
{
}

AprymeHT “hinstance” - 310 noruyeckuin Homep ak3emnnspa. OH pesepsupyetcs ISaGRAF
ONa BHYTPEHHWUX Onepauui 1 He JOMKEeH UCNonb3oBaThCs AN NPOrpaMMUPOBaHUS CryXObl.
AprymeHT “data” - 310 AanbHWI yKkasaTernb Ha CTPYKTYPY AaHHbIX CBA3AHHBIX C 9K3EMMNIISIPOM.
AprymeHT “arg” 3TO fanbHUi ykasaTenb Ha CTPYKTypy, KOTopasi COOEPXMT 3HayeHus
napameTpoB  Bbl3oBa.  [lporpamMmMucT  [OMKEH  MCMOMb30BaTb  WAEHTMUKATOPLI,
onpeneneHHble B “C” 3aronoske (yHKUMOHaNbLHOro 6roka Ans AoCTyna K NonsiMm CTPyKTypbl
“arg”.

AnroputM “akTmBmsaumm”’ obpabaTtbiBaeT napameTpbl Bbi3oBa (COXpaHEHHble B CTPYKType
“arg”) v nsmeHsieT nons CTpykTyphbl “data”.

Cnepyolwmn npvMep nokasbliBaeT cryxby aktmBmsaumm dyHKumoHanbHoro 6rnoka TRIG
(onpepeneHve nepegHero poHTa):

/* definitions stored in the function block "C" header */

typedef struct { /* calling parameters */
T BOO clk; /* trigger input */
} str_arg;

#define CLK  (arg-> clk)
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/* function block instance data structure */

typedef struct {

T BOO prev_state; /* previous state of the trigger input */
T BOO edge detect; /* edge value: image of return param */
} str_data;

/* activation service */

void FBACT _trig (uintl6 hinstance, str_data *data, str_arg *arg)

{
data->edge detect = (T_BOO)(CLK && !data->prev_state);

data->prev_state = CLK; /* calling parameter */

}

McxoaHbl TEKCT 3TOW CnyxObl aBTOMAaTUYeCKU reHepupyeTcsl MeHemKkepom 6ubnunotek
ISaGRAF npu co3gaHum dyHKLMOoHaneHoro 6roka.

e YrteHue Bo3BpaLlaeMbiX NapaMeTpoB

Cnyxba “4TeHne’ Bbi3biBaeTCs kaxabli pas, korga ST unu FBD nporpamma ccbinaetcs Ha
BO3BpaLlaeMblii napameTp dyHKUMOHaNbHoro 6noka. OHa ucnonb3yetcs Ans Toro, YTobbl
noflyYMTb OAMH BO3Bpallaembii napameTp. Creylowmin npumMep nokasblBaeT BbI30B
“4TeHus”, UCNONHSIIOLLMINCA BO BpeMsi paboTbl ST nporpaMmbi:

[ *3T mpopparma *) "o peanMIanmMa
(* FB1l - ETLABNEHHHN SHSEMILIAD
pvHIMOHANEHODD Baora SAMPLE *) o Ba IAHHHE
AKRTHEM 3 AITDA AKSEMIINARA

FE1 (high, w=alue, low, 1.0):

high alarm i= FE1.QH: cmyEfa

low_=slarm := FE1.QL: YTEHME

any alarm := FB1l.Q:

Tak kak cnyxba “4TeHne” MoxeT ObiTb Bbl3BaHa Gonee oAHOro pasa B TeYeHue Lukna, ans
OOHOTO M TOrO Xe BO3BpaLlaemMoro napamMeTtpa unv ak3emnnspa yHKUMOHanbHoro 6roka,
HVKaKMX creumarnbHbIX BbIYUCIIEHUIA HE OOMKHO BbIMOMHATLCS B Takon cnyx6e. OHa Tomnbko
OCyLLeCTBNSET nepedady Mexgy CKpbITbIMW AaHHbIMU 1 npunoxeHnem ISaGRAF. Huxe -
CTaHOapPTHbINA CKeneT Anst CNyX06bl YTeHUs:

/* cast operation used to copy the value of a return parameter */
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#define BOO_VALUE ((T_BOO *)value)
#define ANA VALUE ((T_ANA *)value)
#define REAL_VALUE ((T_REAL *)value)
#define TMR_VALUE ((T_TMR *)value)
#define MSG_VALUE ((T_MSG *)value)

/* return parameters read service: called for each return parameter */

void FBREAD xxx ( /* "xxx" is the name of the function block */
uint16 hinstance, /* logical number of the instance */

str_data *data, /* pointer to the instance data structure */
uint16 parno, /* logical number of read parameter */

void *value) /* buffer where to copy the value of the param
*/

{

switch (parno) {
case FBLPNO_XX: /* ... */ break;
case FBLPNO_YY: /* ... */ break;
/* L F

}

AprymeHT “hinstance” - 310 noruyeckuin Homep ak3emnnspa. OH pesepsupyetcs ISaGRAF
ONa BHYTPEHHWUX Oornepauui 1 He JOMKEeH UCNonb3oBaThCs AN NPOrpaMMUpPOBaHUS CryXObl.
AprymeHT “data” - 3T0 fanbHUIA yKa3aTenb Ha CTPYKTYPY AaHHbIX CBA3AHHBIX C 9K3eMMIIAPOM.

AprymMeHT “parno” - 3T0 forMyeckui Homep BO3BpaLLaeMoro napameTpa, 3Ha4yeHne KoToporo
Tpebyetca.  Wcnomb3ynte  uaeHTUdukatopbl, onpegeneHHole B “C”  3aronoBke
dyHKUMOHanbHOro 6roka Ana naeHTUdUKaLummM Bo3spaLLlaemMoro napamMeTpa. Tun AaHHbIX, Ha
KOTOpbIE YKa3blBaeT 3TOT apryMeHT, 3aBUCUT OT TuMa BO3BpaLLaeMoro napameTpa.

Hwxxe npeactaBsneHo cooTBeTCTBUE Mexay Tunamm ISaGRAF u “C”:

boolean long 32 6utHoe 6e33HakoBoe cnoso: 1=true / O=false

analog long 32 BuTHOe 3HaKOBOE LieNoe CroBo

real float nnasawLlee 3Ha4eHe C OANHOYHON TOYHOCTBHO

timer long 32 OwtHoe Ges3HakoBoe cCrnoBo (eauvHuMua - 3to 1
MUIUCEKYHAA)

message char * CTpOKa CUMBOOB

Cnep,yiou.l,me MaKkpoonpeaeneHma Ucnonb3yrTca And gOoCTyna K 6y¢)epy KONUpoBaHu4, B
COOTBETCTBMM C TUMOM BO3BpaLLlaemMoro napameTpa:

#define BOO_VALUE ((T_BOO *)value)
#define ANA_VALUE ((T_ANA *)value)
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#define REAL_VALUE ((T_REAL *)value)
#define TMR_VALUE ((T_TMR *)value)
#define MSG_VALUE ((T_MSG *)value)

BoT 0blme nporpaMmHble onepaummn Afs KONMpoBaHWs 3Ha4YeHust unu napameTpa k bydepy
ISaGRAF:

/* for a boolean parameter: */
*BOO_VALUE = parameter value;
/* for an integer analog parameter: */
*ANA VALUE = parameter value;
/* for a real integer parameter: */
*REAL VALUE = parameter value;
/* for a time parameter: */
*TMR_VALUE = parameter_value;
/* for a string parameter: */
strepy (*MSG_VALUE, parameter value);

McxodHbIn TEKCT 3TOW CnyxObl aBTOMaTUYECKM TeHepupyeTcs MeHemxepoMm 6ubnuoTtek
ISaGRAF npu co3gaHum gyHKLMOHansHoro 6roka.

e [lpumep ncxogHoro TekcTa
Hwxe npeactaBneH ctanaapTHbin ckenet “C” dpyHKUmMoHanbsHoro 6noka:

/* function block (xxx is the name of the function block) */

#include <tasyOdef.h>
#include <grfbOnnn.h> /* nnn is the number of the f.block in library */

/* structure of hidden data for each instance of the block */
typedef struct {

/* fields definition */
} str_data;

/* initialization service: returns the size of needed hidden data */
word FBINIT xxx (uintl6 hinstance)

{
}

return (sizeof (str_data));

/* activation service: processes the calling parameters */
void FBACT xxx (uintl6 hinstance, str_data *data, str_arg *arg)

{
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/L H
}

/* cast operation used to copy the value of a return parameter */
#define BOO_VALUE ((T_BOO *)value)

#define ANA VALUE ((T_ANA *)value)

#define REAL VALUE ((T_REAL *)value)

#define TMR_VALUE ((T_TMR *)value)

#define MSG_VALUE ((T_MSG *)value)

/* return parameters read service: called for each return parameter */
void FBREAD xxx (uint16 hinstance, str_data *data, uint16 parno, void *value)

{

switch(parno)

{
case FBLPNO_ XX: *??? VALUE = ...; break;
case FBLPNO_YY: *??? VALUE = ..; break;

}

/*Cnenyromas (GyHKIHS HUCTIONB3YeTCS IS WHUIMATU3AUN (QYHKIIMOHAIBHOTO
Oyioka u o0BsBIEHUS ero peanmmzanuu. OHa peanmsyeT cBsA3b ¢ sapom [ISaGRAF,
UCTIONB3Ysl UMs QYHKUIUH. DTa (YHKIUS HONHOCTBIO TEHEPUPYETCS MEHEKEPOM
o6ubimorex ISaGRAF*/

ABP fbldef xxx (char *name, IBP *initproc, RBP *readproc)

{
strepy (name, "XXX");
*initproc = (IBP)FBINIT _xxx;
*readproc = (RBP)FBREAD xxx;
return ((ABP)FBACT _xxx);

}

/* end of file */

BkntoyeHHbii dpann “TASYODEF.h” u3 sgpa ISaGRAF TpebyeTtcs Anst cMCTEMO3aBUCUMbIX
onpeaeneHuit. OH, Takke COAEPXWUT onpedeneHusl TUNOB AaHHbIX, KOTOpble NpeacTaBnsAloT
AanbHue ykasaTenu Ha peanv3oBaHHbIe CryXObl.

= Cesizab Mexdy npoekmamu u “C” peanusayuel
Jlornyeckan cBA3b Mexay peanu3auveit OyHKUMM U ee WUCTONb30BaHWEM B Mporpammax
npoekta |SaGRAF ocywecTtBnsgetrca uyepe3 wums  dyHkummn. Cnyxba obbssreHus
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pobaengetcs B ucxodHbin “C” koA pyHKUMoHanbHoro 6roka. OTa cnyxba Bbi3biBaeTCH
TOMbKO OOMH pas, Korga NpunoxeHne ctapTyeT u coobuwaeT sapy ISaGRAF ums, kotopoe
COOTBETCTBYET peanu3oBaHHOW crnyxbe. BoT craHgapTHbI dopmaTt Takon CryxObl
06 bABNEHUS:

ABP fbldef xxx (char *name, IBP *initproc, RBP *readproc)
{

strepy (name, "XXX"); /* name of the f.block */

*initproc = (IBP)FBINIT xxx; /* initialization service */
*readproc = (RBP)FBREAD xxx; /* read service */

return ((ABP)FBACT xxx); /* activation service */

}

/* xxx is the name of the function block */

Wmsi  dyHKuMoHanbHOro 6rioka, uUcnonb3ylolleecs onepaTopom  strcpy, OOMKHO ObiTb
HanucaHo 3arnaBHbIMU OykBamu. OHO [OSMKHO ObiTb HanmMcaHo ManeHbkuMu GykBamu B
peanuaauum cnyx6 n B UMeHun cnyxobl 06bsSBNEeHNS.

McnonbsoBanne npedwmkcos “FBACT_”, ”FBINIT_”, "FBREAD_” wu “fbldef ” pgna
peanusauumn cryx6 n onpegenexHns crnyx6bbl NO3BONAET NONb30BaTENO UMEHOBAaTbL PYHKLMN
KMoYeBbLIMU crioBaMu si3bika “C” MMM MMeHaMK CyLLecTBYOLMX OyHKUUIA 13 “C” Brubnuotek
ISaGRAF. Huikakve gpyrue onepatopbl Henb3s 406aBNATb B Cry0y o6bsBNeHus.

Cnyx6a ob6bsBneHns Bbi3bIBAETCHA ANs N0OOro UHTErpUPOBaHHOTO PYHKLMOHaNbHOro 6roka,
[axe ecnv oH He ucnonb3yeTcs B npunoxerun ISaGRAF. Appo 1SaGRAF BbigaeT owmnbky,
€CIN B MPUSIOXKEHUN UCNONb3YeTCs He peanu3oBaHHbI (PYHKLMOHAMbHLIA GIIOK.

Mpexage 4Yem nuHKOBaTb HOBble (PYHKLMOHANbHbIE BMOKM C S4POM, Nonb3oBaTenb AOMKEH
HanucaTtb Apyron gawn ¢ UCXoAHbIM TekcToM, nog umeHem “GRFBOLIB.C” v BcTaBuTb €ro ¢
COXpaHeHHbIM (hYHKLMOHamNbHbIM Gr10KOM B crnvcok dainoB ans nvHkepa. “GRFBOLIB.C”
COOepXWUT TOnbko MaccuB cnyxb ob6bsBneHus. OTOT MaccuB 4WTaeTcs BO Bpems
VHALManu3aumMM  NpunoXxeHns, Ans  Toro 4Tobbl co3gaTb AUHAMUYECKME CBSA3W C
(PyHKLIMOHaNbHbIMU Briokamy HanucaHHbIMK Ha “C”. BoT npumep Takoro daiina:

/* daitn: grfbOlib.c - implemented function blocks */
#include <tasyOdef.h>

extern ABP fbldef fbl(char *name, IBP *init, RBP *read);
extern ABP fbldef fb2(char *name, IBP *init, RBP *read);

FBL LIST FBLDEF[ ] = {
fbldef fbl,
fbldef fb2,

NULL };
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/* xoner (atina */

Maccve FBLDEF pomkeH 3akaHumBaTbcs ykadatenem NULL. Ecnu a10 ycnosue He
BbIMOSIHEHO, TO MOFYT BO3HWKHYTb HekoTopble npobnembl. Ecnv maccuB FBLDEF He
onpefeneH, To BO BpeMs NUHKOBKM HoBoro sigpa ISaGRAF nosiBATCA HepaspelueHHble
CChbIMKK.

Hanwucae aT0T (haiin, MOXHO NOCTPOUTbL HOBOE SiAPO, BKIOYAs BCE CYLLECTBYOLWME (DYHKLMN.
MoxkHO, Takke NocTpouTb SAPO, NpUcnocobneHHoe Ans OOQHOro NPOEKTa, NyTeM BBEAEHUS B
maccue FBLDEF Tonbko Tex npeobpasoBaHuii, KOTOpble MCNOnb3yloTcA B npoekTe. daiin
“GRFBOLIB.C” aBTOMaTuM4ecku reHepupyeTcs reHepatopom kopoB [SaGRAF, «korga
cosgaeTtcs kog npunoxeHus. Pann nomelsaeTtca B gupektoputo npoekta ISaGRAF un
06beanHAET TONbKO Te (hYHKLMW, KOTOPbIE UCMONb3YHOTCS B NPOeKTe.

= OepaHu4yeHus
Bubnunoteka 1SaGRAF moxeT copepxatb Ao 255 “C” dyHKUMOHanbHbIX 6nokoB. PyHKUMS
MOXET BbINOMHATL NtoGoi Tmn onepauuny. Kaxabii TUn gyHKUMOHabHOro 6roka MoXeT ObiTb
CKOMMPOBaH (caenaHo ak3emnsspos) Ao 255 pa3 B 04HOM NpoeKTe.

Heobxoammo 3ameTutb, 4TO  (PyHKUMOHanbHble Oroku BbidbiBaloTCA B umkie ISaGRAF
CUHXPOHHO, TaK YTO BbIMOMHEHME (hyHKLMOHaNbHOro 6rioka okasblBaeT HemnocpeacTBEHHOE
BMUAHWE HA BPEMEHHOW LIMKI.

= TMonHbIt npumep

Hwxe npeactaBneH npumep ¢yHKUMOHanbHoro 6rnoka “sample”, kKoTopbli BbINOMHAET cYeT
BBEPX.

TexHnyeckoe 3amMevaHuve:

NMS: Sample

onuncaHue: CYETUMK BBEPX

nara: 18 mas 1995

aBTop: ICS Triplex ISaGRAF Inc
BbI30B: CU: cunTarowmiics Bxonq,

R: komaHga c6poca
PV: makcumanbHasi nnaHupyemasi BenvunHa

BO3BpaT: Q: onpegeneHvie Makcumyma
CV: pesynbTtaT cyeTa
npoTOTUM: sample (count, reset_command, maximum_value);

max_detect := SAMPLE.Q;
count_result := SAMPLE.CV;
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UHTepdenic dpyHkumoHaneHoro 6noka:

l— T+ CU
le—T+R
2 —=+P¥
—-m- A
4 = OV

sample

EERER

3aronoBok yHKLMOHanLHoro Groka:

/* function block interface - name: SAMPLE */

/* onpenenenue crannapTHeIX THIIOB ISAGRAF */
typedeflong T BOO;

typedef long T ANA;

typedef float T REAL;

typedeflong T TMR;

typedef char *T MSG;

/* oTipeznienieHre CTPYKTYpHI MapaMeTpOB BbI30Ba */

typedef struct {

T BOO _cu;

T BOO r;

T ANA pv;
} str_arg;

/* nneHTUPHUKATOPHI UCTIONB3YIOIINECS VISl TOCTYIIA K TapaMeTpaM BbI3oBa*/

#define CU (arg->_cu)
#define R (arg-> 1)
#define PV (arg-> pv)

/* normyeckre HoMepa BO3BPAIaeMbIX MapaMeTpoB */

#define FBLPNO Q
#define FBLPNO_CV 1

/* end of file */
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McxoaHbIn TekeT dpyHKUmMoHansHoro 6noka:
(Tonbko CTPOKM HaneyaTaHHbIE XMUPHBLIM LLIPUTOM BBOAATCSH NPOrPaMMUCTOM)

/* function block - name: SAMPLE */

#include <tasyOdef.h> /* TpeOyeTcst [T ONpeIeIICHHs THITOB */
#include <grfb0255.h> /* 3aromoBok*/

/* definition of the structure which contains the data for one instance */

typedef struct {

T_BOO overflow; /* true:counting value >= programmed value */
T_ANA value; /* counting current value */
} str_data;

/* initialization service: requires memory for instance data */

word FBINIT sample (uintl6 hinstance)
{

}

return (sizeof (str_data));

/* activation service: up-counting algorithm */

void FBACT sample (uint16 hinstance, str_data *data, str_arg *arg)
{
if (R) data->value = 0;
else if (CU && data->value < PV) (data->value)++;
data->overflow = (data->value >= PV) ? (T_BOO)1 : (T_BOO)0;
}

/* cast operation required to copy parameters to [ISSGRAF buffer */

#define BOO_VALUE ((T_BOO *)value)
#define ANA VALUE ((T_ANA *)value)
#define REAL VALUE ((T_REAL *)value)
#define TMR_VALUE ((T_TMR *)value)
#define MSG_VALUE ((T_MSG *)value)

/* read service: get the value of one return parameter */
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void FBREAD sample (uintl6 hinstance, str data *data, uintl6 parno, void

*value)

{

switch (parno) {

case FBLPNO_Q : *BOO_VALUE = data->overflow; break;
case FBLPNO_CV : *ANA_VALUE = data->value; break;

}
}

/* declaration service used for dynamic link with the ISaGRAF kernel */

ABP fbldef sample (char *name, IBP *initproc, RBP *readproc)

{
strepy (name, "SAMPLE");
*initproc = (IBP)FBINIT sample;
*readproc = (RBP)FBREAD_sample;
return ((ABP)FBACT sample);

}

/* end of file */

C.7.5 TexHMKa KOMMUIIMPOBAHUA U NMHKOBAHMUS.

Cuctema paspabotku 1ISaGRAF He BkntoyaeT B cebsi “C” KOMNMNSTOPOB WMMU MIMHKEPOB.
OpHako 3Ta rmaBa OOBACHSAET OCHOBHYHK TEXHWKY, KOTopas MOXeT OblTb MpuUMeHeHa Ans
Nerkoro MUcnosnb3oBaHus annos, co3gaHHbix MeHemkepom Bubnuvotek 1ISaGRAF, n 3atem
Ucronb3yemble APYrMM UHCTPYMEHTapueM, TakuM Kak KOMMUMATOPbI U MUHKOBLLMKA.

= UcxoOdHble “C” ¢halinbi

Mpeobpa3syemble ncxogHble “C” dhaiinbl, yHKUMM U PYHKUMOHANbHbIE GROKM pasMeLLEeHbI
MeHnepxepom bubnunotek ISaGRAF B gupektopum ISAWIN\LIB\DEFS n ISAWIN\LIB\SRC.
Wms ucxopHoro dhaina copeput Homep COOTBETCTBYIOLLErO Npeobpa3oBaHmnst, PYHKLMN 1nn
dyHKUMOHanbHoro 6rioka B 6ubnuoteke ISaGRAF. Vicnonb3yemble umeHa annos:

\isawin\lib\defs\TACNODEF.H
npeoOpazoBaHus
\isawin\lib\src\GRCNOnnn.H
\isawin\lib\defs\GRUSOnnn.H
\isawin\lib\src\GRUSOnnn.C
\isawin\lib\defs\GRFBOnnn.H
\isawin\lib\src\GRFBOnnn.C

¢aiin  ompenenenuit s MOOBIX  QyHKUMIT

UCXOIHBIN (aiin Gpynkuuit mpeodpazoBaHus
Gaiin onpeneneHuin GyHKIHNA

UCXOIHBIN (aitn GpyHKuni

(aiin onpeneneHuil GyHKIHOHAIBHBIX OJIOKOB

UCXOIHBIN (ailn GpyHKIHOHANBHBIX OJOKOB
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(nnn - Homep Npeobpa3soBaHns, PYHKLUK Unu PyHKLMOHaNbLHOro 6oka)

NpeaynpexaeHue: Korga nepeMMeHoOBbLIBaOTCSA UNW KOMUPYIOTCSt aNieMeHTbl bubnuoTeku, ee
TEKCTOBbIE U MporpaMMHble CTPokuM He obHoBnsitoTcs MeHemkepom Bubnuotek 1ISaGRAF B
COOTBETCTBUWN C HOBLIMU MMEHaMW 3NIEMEHTOB W NOrNYECKMMU Homepamn. OHU JOMKHbI ObIiTb
0BHOBIEHDBI BPY4YHYtO B UcxofaHoM “C” chaiine.

darin \ISAWIN\LIB\USPNUMS  pgaeT cOOTHOLWEHVE MeXay WMeHaMu MW JOrMyecKMm
Homepamy ans “C” dyHKUMIA, pacnonoxeHHbIx B 6ubnuoteke 1ISaGRAF. lMNpumep Takoro
avina:

1 funct_A
10 funct_B
16 funct_C

®ann  \ISAWIN\LIB\FBLNUMS pfaeT COOTHOLWIEHWE Mexgy MWMeHaMu U NOorMveckumu
Homepamu ans “C” dyHKUMOHarbHbIX GIIOKOB, pacnonoXeHHbIX B 6ubnuoteke ISaGRAF.
Mpumep Takoro darna:

0 fbl_A
1 fol B
2 fbl_C

dann \ISAWIN\LIB\CNVNUMS paeT COOTHOLIEHWE Mexay WMeHaMu U NOrM4ecknumu
HoMepamu Anst pyHKUMI Nnpeobpa3oBaHusi, pacrnonoxeHHblx B bubnuoteke ISaGRAF.
Mpumep cogepkmmoro darna ans ctangapTHon 6ubnmotekm npeobpasoBaHuii:

0 SCALE

1 BCD
O1n dhaninbl aBTomaTmyeckn obHoBnsitoTca MeHemkepom Bubnuotek ISaGRAF kaxabin pas
npu npeobpa3oBaHWKM, C€O34aHUU PYHKUMM UM PyHKUMOHANbHOrO 6roka co3gaHuu,
NnepeuMeHOBaHNN, KOMMPOBaHWU UMM YHUHTOXEHUM (YHKUMOHanbHoro 6noka. [eHepatop
koga 1SaGRAF reHepupyeT criegytoLme dpainbl Npy co3gaHnm NpunoXeHus:

\isawin\apl\ppp\GRCNOLIB.C OObsiBIeHME B  BHAE MaccMBa  BCeX
($yHKIMH, TpeoOpa3oBaHUs HCIOIB3YyEMBIX
B TIPOEKTE.

\isawin\apl\ppp\GRUSOLIB.C OObsiBIeHME B  BHAE MaccMBa  BCeX
(YHKIMH, UCTIONB3YEMBIX B
IPOEKTE.

\isawin\apl\ppp\GRFBOLIB.C OObsiBIeHME B  BHAE MaccMBa  BCeX
(DYHKIMOHAITHBIX OJIOKOB, UCIIOJIB3YEMbIX
B TIPOEKTE.

(ppp vMs npekta ISaGRAF)
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3T alnbl MOryT MCMOMb30BaTbCs BO BPEMs BLIMOSIHEHWSA oOnepauyin NIMHKOBaHUA Ans
noctpoeHuss sigpa |SaGRAF, npegHasHauyeHHOro [Ans MpoeKTa, KOTOpbI  COAEpPXUT
npeobpasoBaHns, MYHKUMM K yHKUMOHArMbHbIE GMIOKM, MCMOMb3yemble TOMbKO B 3TOM
npoekTe.

= 3azpy3ka ucxoOHbIx ¢hatisioe 8 cucmemy

McxogHble  “C” dpainbl M dhannbl onpegeneHni, cosgaHHble MeHaxepom  Bubnuotek
ISaGRAF, moryT OblTb 3arpyxeHbl B LeneByw 3agadvy cuctembl ISaGRAF, ecnu 3to
NoAAepXMBAETCA  POAHBIM  KOMNMAATOPOM. [ns  9Toro  moxeT ObiTb  MCMonb3oBaH
cTaHaapTHbIn nHcTpymeHT TERMINAL, noctasnsiembin ¢ Windows.

Korpa ucxogHble annbl ynpaBnsaloTcs B LEneBor cucTeme, dbavinbl onpegeneHnn 6yayt
OOHOBMATLCA HOBbIMM — OMepauusaMu  3arpy3ku  kaxablid  pas, korga  (yHKUMOHAmbHbIiA
nHTepdenc nameHsietca MeHegxepom brnbnmortek ISaGRAF.

KomaHAOHble CTPOKM Ansa 3arpy3ku painoB MoryT GbiTb CrpynnupoBaHbl,  Hamnpumep, B
KOMaHOHbIX dhaiinax, a 3aTeM 3anylleHbl U3 MEHI WMHCTPYMEHTOB CUCTeMbl pa3paboTku
(cMOTpu PyKOBOACTBO Nosib3oBaTens: YnpaeneHve nporpaMmamm)

= Ucnonb3osaHue Kpocc - koMmnusassmopa

C wncxogHbiMM hannamm MOXHO paboTaTb HenocpencTBeHHO Ha Bawewm PC, ecnm PC
ABNSETCA LEneBoi CUCTEMOM, WNKU JOCTYMNeH Kpocc - KOMNuNsTop, 3anyweH Ha PC wu
reHepupyeT koAbl ANs LeneBo CUCTEMDI.

B atom cnyyae, nonb3oBaTtenb moxeT 3anycTutb MeHemxep Bubnuvotek 1ISaGRAF ans
co3paHns M MoauMdMKauMM  UCXOAHbIX — TEKCTOB  NpeobpasoBaHuwii,  pyHKUMA  ©
PyHKLMOHanbHbIX 6rOKOB.

KomaHZHble CTpoku [Ana 3arpy3ku painoB MoryT ObiTb CrpynnupoBaHbl, Hanpuvep B
KOMaHOHbIX harinax, a 3aTem 3anyleHbl U3 MEeHH WHCTPYMEHTOB CUCTEMbl paspaboTku
(CcMOTpY pyKOBOACTBO MoSib3oBaTenNs: YnpasneHue nporpammamm)

Korga npeoGpasoBaHusi, pyHKUMM M (bYHKUMOHanbHble Griokum ckomnunupoBaHbl Ha PC,
nonb3oBaTenb MPOCTO 3arpyaeT BHOBb creHepupoBaHHoe Aapo ISaGRAF (nuHkoBaHHOE C
HOBbLIMW KOMMOHEHTaMW) B LeNeByto 3afady CUCTEMbl nepen 3amnyckom npunoxeHwin. Ecnn
LeneBow cuctemon siensietca apyron PC, To BHOBb creHepupoBaHHoe sapo ISaGRAF moxeT
GblTb 3arpy’KeHo B 3Ty MaLLWHY C ANCKETbI U Yepes CeTb.

= JlunkoeaHue ¢ 6ubnuomekamu sidpa ISaGRAF

MpegynpexgeHue:
Oanee cnepyet obwas nHdopmMaumsi, KOTopasi MOXET HEe COBCEM COOTBETCTBOBATb BalleW

LienesoW cucteme.
B niobom crnyvae Bbl MoxeTe cnpaButbcsi B readme u .TXT cpaiinax, noctaBnsiemMbix Ha
LienieBOM AMCKe.

LleneBas pgncketa |SaGRAF copepXuT MHOro annoB yTWIUT AN KOMMUNSUMM ©
NMHKOBaHWUA npeobpa3oBaHni, yHKUMIA 1 yHKLMOHANbHBIX GrokoB Gubnnotekamun sippa
ISaGRAF.
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CyLecTByeT fBe peanusauum:

- ogHo3apayHbii ISaGRAF: Bce dyHKUMM BBINMOMHSAOTCA B OQHOW NporpaMme
- MHoro3agauHbln ISaGRAF: ansi cBsi3u BelaensieTcs oTAenbHas 3agada (M HUTb)

B niobom criyyae “C” KOMMOHEHTbI CrpynnupoBaHbl B OAMHaKoBbIX Gubnuotekax: ans “C”
NPOrpaMMMUCTOB HET pasHULbl B CO3AaHWUM OAHO3aAAYHON U MHOrO3adayHon cuctembl. Ans
ofHo3agauYHoi Bepcum “C” BubnMoTeku nonb3oBaTens NUHKYIOTCS B ofHY 3agady (06bl4HO
HasblBaeMylo isa), Toraa kak Afs MHOro3ajayHon Bepcun GuBNMOTEKM NUHKYITCS B 3adady
sinpa (0bbl4HO Ha3biBaeMyto isaker).

Cucrtema pa3paboTku LleneBas cucrema

WORKBENCH » COM

BHyTpeHHsAs yacTb nporpammHoro obecneyenns ISaGRAF He 3aBncuT OT annapaTHOW YacTw.
Ona BbinonHsieT IEC s3blk U UMeeT CBOI COBCTBEHHYI0 6a3dy AaHHbIX MEPEMEHHbIX.

MepBbiM LWAroM CO34aHUst CBA3M € SOPOM  SIBNSIETCH  MOCTpoeHve  Gubnuotek
npeobpa3oBaHni, YHKUMA M PyHKUMOHArbHLIX GrOKOB, HEOOXOAMMbIX ONS1 KOHKPETHOro
npoekTa:

Bubnuotek | CopepxxaHue
"
ISAUSP - 06bekTHbIN dhavin GRUSOLIB (maccmB aeknapnpoBaHHbIX OyHKLWIA)
- OOBbEKTHbIV haiin Kaxaon MHTErPUPOBAHHON (OYHKLIMK
ISAFBL - 06bekTHbIV hann GRFBOLIB (maccuB aeknaprpoBaHHbIX (YHKLMOHAMbHbIX
6rokoB)
- OGBbEKTHbIV (hawin KaXaoro MHTErpMpPOBaHHOrO (PyHKLUMOHANbHOro 6oka
ISACNV - 0OBEKTHBIN dann GRCNOLIB (maccuB [eKnapupoBaHHbIX
npeobpa3oBaHuin)
- OOBbEKTHbIV (haiin Kaxaon MHTErpUpoBaHHON OYHKLIMU Npeobpa3oBaHus
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3aTem MporpamMMWUCT AOIKEH CIIMHKOBATb 9TW HOBble GUONMOTEKW C APYrMMU OB6BEKTHBIMM
annamu n bubnuotekamm siapa ISaGRAF. PasnuyHble ctagum pa3paboTku “C” npunoxeHui
nokasaHbl Ha crneayoLlen guarpammve:

gren01ib.C grus0lib.C

grenOnnn.C grusOnnn.C

v

Bubnuoreunas
yTuauTa

isausp

grfbOnnn.C

v

bubnuoreunas
yrunura

bubnnoreunas
yrunura

isacnv

Hpyrue
6u6nf40'rel<u

Link utility

Cnucok OOBEeKTHbIX Mogyrnen u  6ubrvoTek, KOTOpble MPUCOEAUHSAIOTCA BO BpeMS
NMHKOBAHUS:

[MocTtpoeHue isaker:

O6bekTHbI Moaynb: tastOmal

O6bekTHbI Moaynb: tatsOcom

BubnuoTteka sgpa: isaker

BubnuoTteka sgpa: isaoem

Bubnunoteka nonb3oBaTens: isausp onpeaerneHHbIe Nonb3oBaTenem
PyHKUMM

Bubnuoteka none3oBartens: isafbl onpepgeneHHble Nonb3oBaTenem
PyHKLMOHanbHbIe 6roku

BubnnoTteka nonb3oBaTtens: isacnv onpeaerneHHbIe Nonb3oBaTenem
yHKLMM Npeobpa3oBaHus

Bubnuoteka sigpa: isasys

CucteMHble bubnmoTeku: (refer to your "C" compiler manual)

MocTtpoerue isa

O6bekTHbI Moaynb: tastOmal
O6bekTHbI Moaynb: tastOcom
Bubnuoteka sigpa: isaker

C-418 ICS Triplex ISaGRAF Inc.




PykoBoACTBO Mnonb3oBaTens Leneson 3agaun

BubnuoTteka sgpa: isatst

BubnuoTteka sgpa: isaoem

Bubnunoteka nonb3oBaTens: isausp onpeaerneHHbIe Nonb3oBaTenem
PyHKUMM

Bubnuoteka none3oBartens: isafbl onpepgeneHHble Nonb3oBaTenemMm
PyHKLMOHanbHbIe 6roku

BubnnoTteka nonb3oBaTtens: isacnv onpeaerneHHbIe Nonb3oBaTenem
yHKLMM Npeobpa3oBaHus

Bubnuoteka sigpa: isasys

CucteMHble bubnmoTeku: (refer to your "C" compiler manual)

MporpaMMnUCT MOXET NpuaepXMBaTbCs MNopsiaka CcrnefoBaHWs OBOBLEKTHbIX Moaynen wu
6ubnnoTek, MnokasaHHOro Ha npeabiaylieM pucyHke. O6bekTHble MogynuM u GubnuoTteku

UMelT CcTaHaapTHble pacwupenus (“lib”, “.obj”, “I”, “r” ...) B cOOTBETCTBUM C LeneBow
CUCTEMOW.
= Tpebyrowuecss onuuu KoMnunassyuu

Onumn npeo6pazoBaHUs MOryT GbiTb BblGpaHbl BO BPEMSI KOMIUIMPOBAHMS U FIMHKOBaHWSI.
OHM 3aBUCAT OT TuMa oOMepauuii, BbINOMHAEMbIX B Mpeobpa3oBaHusx, GYHKUMAX K
chyHKLMOHarbHbIX 6riokax. HekoTopble onepauuu TpebyroT ApyrMe CUCTEMHbIE BGUBNNOTEKM
(math, graphics ...) Bo Bpemsi NTMHKOBaHUS.

Bce ucxogHble gavinbl “C” Agpa 1ISaGRAF 6binv komnunupoBaHel B LARGE mogenu namaTtu.
[MporpaMmmMucT [OMMKEH UCMOMb30BaTb OAMHAKOBbIE MOZENW Anst  KOMMUIMPOBaHWS
npeobpasoBaHni, PYHKLUA U YHKLMOHArbHBLIX GIOKOB.

Mpn komnunupoBaHWM KOMMOHeHTOB “C” 6ubnMoTekn onpegensieTcs cneumarnbHas
koHCTaHTa. OHa ykasblBaeT TWN LENeBOW CUCTEMbl M MPOLECCOPOB, ANS TOro, YToObI
UCXOOHble TeKCTbl Npeobpa3oBaHuii, YHKUMA W YyHKUMOHANbHBIX OrokoB  Gbinu
He3aBMCMMbIMN OT CUCTEMbI. Hxe yKasaHbl 3HaYeHUst 3TOW KOHCTaHTbI:

DOS.......cccveeee. ans DOS 6asmpoBaHHbIx cuctem (npoueccop NTEL)
ISAWNT............ onst Windows-NT 6asmpoBaHHbix cuctem (npoueccop INTEL)
[0 157 T ans cuctem OS9 (npoueccop MOTOROLA)

VxWorks ans cuctem VxWorks (npoueccop MOTOROLA)

dainbl KOMaHAHbIX YTUIUT (4N KOMAUASILMK U NIMHKOBaHMUS), NOCTaBMsieMble C LENeBbIM
nporpaMmmMHbiM obecneveHnem ISaGRAF, nokasbiBalT Kak onpedenutb COOTBETCTBYHOLLEE
3HaYeHNe KOHCTaHTbI ANt KOMaHOHOW CTPOKM KoMMunATopa.

= lModdepxuesaembie KOMNUISIMOPbI

MopaepxuBaloTcs cneaylolme KOMIUIATOPLl AN CO34aHua npeobpasoBaHui, yHKUMA 1
yHKLMOHanNbHbIX 610KOB, U NMMHKOBKK € sapom |ISaGRAF:

Kommmstop Microsoft MSC 7.00 1A 1elieBoit 3amaun DOS
Kommmstop Microsoft MSVC 4.00  ayist nesteBoit 3amaun Windows-NT
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Kommmmsarop Microware ULTRA-C  ayia neseBoit 3amaun OS-9
Tornado 1.0; GNU Toolkit 2.6 1A 1eseBoit 3agaun VxWorks

Mo noBoay Ucnonb3oBaHWs ApPYrMx KOMNUMATOPOB KOHTakTupyiTe ¢ ICS Triplex ISaGRAF Inc.

Pe3rome

Hwxe npuBegeHa kpaTkasi cBogka onepaTopoB, KOTOpble OyayT BbIMOMHATLCS BO BpeMsi
€03[aHuns HOBbIX MpeobpasoBaHnii, PYHKLUMIA N YHKUMOHArbHbLIX GIIOKOB:

=1, Wcnonb3yetca ¢ MeHempkepom Bubnuotek ISaGRAF ansa co3gaHus HOBbIX
3MEeMEHTOB: [JaeT MM WMeHa W TeKCTOBble KOMMEHTapuu. ABTOMaTUYecKu
reHepupyeTcs dppeiim “C” ncxogHoro darina.

2. Wcnonbayetca ¢ MeHegxkepom Bubnuotek ISaGRAF, onucbiBaeT uHTepdenc (
BbI3blBAEeT U BO3BpaLLaeT napameTpbl) eCnv anemMeHTbl ABNSOTCS OYHKLUMSMA Unn
PYHKLMOHanNbHLIMY BnokaMn. ABTOMaTUHECKN FEHEPUPYIOTCS 3aronoBKN UCXOAHbIX
“C” cpaiinos.

=3. Wcnonb3yetca ¢ MeHemkepom Bubnuotek ISaGRAF, BBOAUT TekcT nogpobHoro
TEXHWYECKOrO OMMCaHWst AnemeHTa (PyKOBOACTBO Monb3oBaTens).

>4, Wcnonbayetca ¢ MeHepxepom Brubnuotek 1ISaGRAF, 3aBepluaeT ucxoaHsbliii cpaiin
“C” nytem pobaeneHunss “C” nporpammvpoBaHusi npeobpa3oBaHusi, YHKLUM Unu
anroputma yHKUMOHanNbHOro 6moka. IcxoaHbl ko, arneMeHTa Tenepb 3aBepLUeH.
MoxHO ncnonb3oBaTh ApYron pefakTop.

5. Bbibop onuum “lNokasaTb nornyeckuin Homep” MeHemkepa Bubnuvotek, 4TOOBI
y3HaTb, KakoW NOrMYeckuin HoMep NPUCOeAMHEH K HOBOMY 3fieMeHTy. OTOT HomMep
ucnonb3yeTcsi B UMeHN Nyt npeobpasoBaHus “.C” u “.H” ncxoaHeix dainos.

=6. KonupoBatb/3arpyxatb .C 1 .H dpainbl B Bally LeneByto cucTemy (ecnu pogHow
KOMMNbIOTEP) UMM B COOTBETCTBYIOLLEE OKPYXXEHWE (ecnu Kpocc KOoMMnbloTep), rae
HaxopgATcs uenesble 6nbnuotekn ISAaGRAF 1 nHctannupoBaHbl 3agaudn.

7. 3anyctutb KomnungaTop “C” Ha HOBOM UCXOAHOM chavine 1 KOppeKTMPOBaTb
NMEIOLLNECS CUHTaKCUYECKNE OLLNBKN.

8. BcTaBuTb MMS HOBOTO arieMeHTa onpegeneHHoro cepsuca B “GR??0LIB.C”
NCXOAHBIV charn, KOTOPLIN OnpeAenseT MaccuB BCTABMEHHbIX 3NIEMEHTOB.

9. 3anyctutb komnunaTop “C” ana komnunuposaHus danna “GR?7?0LIB.C"..

=10. BcTaBuTh UMsi OGBEKTHOTO MOAYIS B CMUCOK OO BbEKTHBIX (haiinoB, NCMOMb3yeMbIX
NS NOCTPOEHUsi COOTBETCTBYIOLLMX OUONMOTEK..

=211, 3anyctutb noctpoutens “C” 6ubnmotek. 3anycTuTb NMHKoBLLKMK “C” ans
NOCTPOEHNS HOBOTO siApa.

=12, YCTaHOBUTb BHOBb CO3[aHHOE SiAPO Ha Ballen LeneBon MalunHe.
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=13. 3anyctutb npumep npurnoxeHuss ISaGRAF, koTopoe TecTupyeT BbI30OB WU
UHTepdenc HOBOro ANemMeHTa.
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C.8 CBsa3b no Modbus

Ecnun npunoXxeHue nosfiHoCTb paspa60TaHo N TeCTUpoBaHO, Bbl MOXeTe NpUCoeanHUTb ero K
cucrteme Bm3dyanmsaumm npouecca.

ISaGRAF siBnsieTcsl OTKPLITOW CUCTEMOW, MpeanaratoLenn 6onblioe YMCno pasHoobpasHbIX
CeTeBbIX BO3MOXHOCTEN.

MpocTelilen NpoMbILLNEHHON CeTbio siBNsieTcs npoTokon B ctaHaapte MODBUS/MODICON,
KOTOpbIN JOCTYNEH NOYTK Ha KaXKOoW cMcTEME BM3yanu3auuy npouecca, U KoTopbii TpebyeT
TONbKO NocrnenoBatenbHyto cBsasb (RS232, RS485, TokoBasi neTns).

OtnagoyHbin  npotokon cBasn ISaGRAF  saensetca MODBUS coBmecTumbiM - ansi
MCnonb30BaHUA pasfnnyHbIX BUOOB AOCTyna YTeHue/3anuck u3 Modbus mactepa.

C.8.1 Cetb MODBUS u npoTtokon

CeTb Modbus cocTouT TONbKO M3 OAHOW MacTep CTaHuum (0OblMHO cMcTeMa BM3yanmnsauun
npowecca) 1 ofHou unu 6onee NOAYNHEHHBIX CTaHLMIA (06bI4HO PLC).

MacTtep
MopunHé MopunHé MopunHé MopunHé
HHBbIA HHBbIA HHBbIA HHBbIA

MacTep kaxabld pa3 NocbiNaeT OAUH 3anpoc OAHOMY MOAYMHEHHOMY (MCMOMb3ysi HOMEpP
NMOAYMHEHHOrO) M XAET OTBeTa OT MOAYMHEHHOrO Mpexae Yem nocratb BTOPOW 3arnpoc.
Opyroii cBo6oaHbIA NOAYUHEHHBIN HE OTBEYAET.

Kaxablii chpeiim coaepxuT HOMEp MOAYMHEHHOro, HOMep 3ampoca W COOTBETCTBYHOLLME
OaHHble, a Takke 16-u BUTHBIN Ko KOHTporbHON cyMMbI(CRC).

Ecnn 3a Bpems TaimM-ayTa OTBET HE MPUXOQWT, 3arMpOC MOXET OblTb MOBTOPEH HEKOTOPOe
4YKCno pas Ao Toro, kak MacTep 0ObABUT NOAYUHEHHBIN “OTCOEAUHEHHBIM”.

3HauyeHne Tath-ayTa N YNCNO nepenoBTOPOB YyCTaHaBMBaAeTCA Ha MacTep CTaHuuu Ona
YCTaHOBKM 3anpoCoOB K NOA4YNHEHHOMY (B 3aBUCUMOCTU OT NPUNOXeHUd, n T.,El,.).

Ecnn npn obpaboTke 3anpoca obHapyxumBaeTcs owwmbka, TO NOAYMHEHHbI MOXeT nocnatb
coobLeHre 06 oLmnbke BMECTO OXMUAAEMOro OTBETHOMO dpeimva.
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Modbus siBnisieTcs npotokorniom Modicon, a He MexayHapoAHbIM CTaH4APTOM, KOTOPbIA UMeeT
MHOFO pasnuyHbIX peanusaunii Modbus COBMECTUMbIX MPOTOKOSOB, C GOMbWMM YUCHIOM
BO3MOXHbIX BapyaHToOB, Hanpumep:

- Cnincok nogaepXxmnBaembix beHKLI,VIOHaJ'IbeIX Koaos

- OTobpaxeHue agpecos
- RTU (aBownyHbI kog) unu ASCII npotokon u T.4.

C.8.2 Peanusauusn ISaGRAF

= Hocmyn k npuknadHbiM nepemMeHHbIM

KommyHwukaumoHHoe coeguHeHne ISaGRAF pacnosHaeT nsATb  PyHKUMOHAmbHbLIX KOAOB
Modbus:

1 yutaTtb N 6ut
3 yuTaTtb N
CrnoB
5 nucatb 1 6ut
6 nucatb 1
CrnoBo
16 nucatb N
crnos

HocTtyn k nepemeHHbIM npunoxeHns ISaGRAF MoxeT OCyLLecTBRATLCS Yepe3 Ux “‘ceTeBow
agpec ”, ecrnn KOHeYHO OHM Gbinu onpeaeneHsl B GMGNMoTeke MHCTPYMEHTANbHbLIX CPEACTB.
3TN nepemeHHbIe MOryT ObITb:

— ByneBbiMK nnu AHanoroBbIMM nepemMeHHbIMU

—  BxoaHbIMK, BbIXOAHBIMY UMW TEPMUHASBHBIMY NEPEMEHHBIMU

—  JlokanbHbIMW Unu rno6anbHbIMK NEPEMEHHBLIMU.

[ns 3anvucn Bynesow nepeMeHHON MOryT ucnonb3oBaTbca PyHKUuM 5, 6 nnm 16. 3HaveHue
TRUE ans 3anucu aBnsieTcst NoGbIM HEHYMNEBLIM 3HA4YEHVEM.

Onsa yTeHus byneBoin nepemMeHHOW MoOryT ucnonb3oBaTbCst PyHkuun 1 mnm 3. PyHkums 1
BO3BpalLaeT 3HavyeHue B GutoBoe nore, a dyHkuus 3 - B GantoBoe (3HayeHne TRUE
cooTBeTCTBYET 3HayeHuo OxFFFF).

Onsi 3anucu AHanoroBon NepemMeHHOW MOryT WUCMonb3oBaHbl hyHkUuMM 6 1 16. 3HaueHue
aBnsgeTcs 16-Tv 6UToBbIM LienbiM B AvanasoHe ot -32768 po +32768 (ueneBble NepeMeHHble
ISaGRAF siBnsitotcst 32-x GUTOBbLIMM).

[Onsa yTeHnss AHanoroBow NepeMeHHON MOXeT UCMOoNb30BaTbCs PYHKUMA 3. .
[MepemeHHble Tna Real He gocTynHbl No 3anpocam Modbus.

Mpenynpexaexve:
Peanusauusi ISaFRAF He ynpaBnsieT TakMmMu kodamu OLWMOKM Kak ‘HEM3BECTHBIN agpec
modbus’.
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0O603Ha4YeHus:
slv HOMEp NOAYUHEHHOIO
nbw 4YnCrno crnoe
nbb yucno Gant
nbi yucno out

addH CeTeBol agpec (cTapLumi

bawT)
addL ceTeBOM afpec (Mnagwumn
bawT)
vH 3HaudeHve (cTapLumin 6awT)
vL 3HayeHvie (MNapLwmui 6anT)
\% bainToBoe 3HaveHne
bfd 6utosoe none (nbb 6awT)
crcH KOHTpOsbHas cymma
(ctapwmn 6awT)
crcL KOHTpOsbHas cymma

(Mnagwwin 6anT)

®DyHKUMA 1: YuTaTb N GUT

YuTtaeT nbi 61T (ByneBckux 3HaueHUit), HaumMHas ¢ ceTeBoro agpeca addH/addL

I3anpoc |slv |01  [addH [addL |00  |nbi |crcH [crcL |
[Omer |siv |01 [nbb [bfd [.. | [creH [crol |
Byte 1 Byte nbb

roe bfd aBnsetca GutoBbiM nonem AnunHow nbb 6anT cnepytowero dopmara

Baiir 1

Baiir 2

Baiir nbb

Bur 8

Bur 1

Bur 9

Bur nbi

X

X

X

X

BuT 1 cooTBETCTBYET 3HAYEHNIO NEpPeMEHHON ¢ ceTeBbIM agpecom addH/addL.
BuT nbi cooTBETCTBYET 3HaYEHMIO NEpeMeHHoW ¢ ceTeBbiM agpecom addH/addL+nbi-1.

X 03Ha4aeT, YTO 3Ha4YeHne He ncnonb3dyetcs

®yHKuMA 3: ynuTaTb h cNoB
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YutaeT nbw crnos, HaunHas ¢ ceTeBoro agpeca addH/addL

I 3anpoc |slv |03  [addH [addL |00 |nbw |crcH |[crcL |

|[Omer |siv |03 [nbb [vH [vL ..  JocrcH [creL |

rae nbb cootBeTCcTBYET UMcny GaiiT Bo Bcex napax vH,vL.
®dyHkuma 5: 3anucatb 1 6uT

Banucatb 6uUT (GyneBckyo NnepemMeHHy0) no ceteBoMy agpecy addH/addL

I 3anpoc |slv  [05 |addH |addL [vH |00 |crcH [crcL |

|Omer |sv [05 [addH [addL [vH [00 |crcH [crcL |

®dyHKumMa 6: 3anucaTtb 1 cnoBo

3anucatb crnoBo no ceTeBomMy aapecy addH/addL

| 3anpoc |slv |06 |addH |addL [vH |vL  |crcH |ecrcL |

lomer |siv |06 |addH |addL [vH |vL  |ecreH |ecrcL |

®yHkuma 16: 3anucaTts N cnos

3anucatb nbw cnoB, HaunHas ¢ ceTeBoro agpeca addH/addL (nbb=2nbw)

|3ar|poc |s|v |1O |addH|addL |00 |nbw |nbb |vH |vL | |crcH |crcL|

IOTBeT |s|v |1O |addH |addL |00 |nbw |crcH |crcL |

Mpumepsbi:

— OyHkuma 1: npounTath 15 6UT, HaUnHasi ¢ ceTeBoro agpeca 0x1020 Ha nog4YMHEHHOM 1

| 3anpoc 01 [01 [10 [20 [oo [oF [79 o4 |

[Oreer |01 Jo1 [02 [o0 [12 |39 [F1 |

cunTaHHoe 3HauveHue - 0x0012, yto B GUTOBOM MpeacTaBrneHun akBuBaneHTHo 00000000
000100101.

B atom npumepe nepemeHHble 0x1029 u 0x102C mmetoT 3HadeHve TRUE, ocTanbHble -
FALSE.

— ®OyHkuma 16: 3anucbiBaeT 2 crnosa no agpecy 0x2100 Ha slave 1, 3anucaHHble 3Ha4YeHUs
paBHsoTCA: 0x1234 n 0x5678.
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| 3anpoc  [01 [10 |21 |00 [oo [o02 [o04 [12 |34 |56 [78 [1C [CA ]

|Oreer |01 |10 |21 Joo [o0 [02 [4B |F4 |

= lMepeHoc ¢hatisios
Mo CpaBHEHMKD C COBpeMeHHbIMMU UHOYCTPpUanbHbIMW  WIWHAMU  MNPOTOKON Modbus

obecneymBaeT o4YeHb CKPOMHbI€ BO3MOXHOCTU, €CnKn TOJIbKO Ha60p d)yHKLl,VIVI He paclumpeH
NOCTaBLUMKOM.

B Hawei cutyaumn npu 3anycke ISaGRAF nmeeTcs aBa orpaHunyeHus Ha npotokon Modbus
— [docTtynHbl ToNbko nepemeHHble ISaGRAF
— HeBo3moxHa ObicTpas nepefaya 6onbLux 06bEMOB AaHHbIX

Mmetotcss npuuuHbl, no koTtopbiM ISaGRAF noppepxuBaer Habop ‘Modbus-nogobHbix’

3anpocoB Ansi nepeHoca hansoB UM NPOTOKON ‘ynpaBneHns yaaneHHbIMy chainamm’:

— AunctaHumoHHas 3arpyska ASCII n GuHapHbIx dannos

— MNoprpyska ASCII n 6uHapHbIx dainos

— [OnHamnyecknin O0OMeH [daHHbIMU Yepe3 BUPTyamnbHbI MU U3NYECKU pasgensemMblin
danin

Takum obGpa3oM, Npu HanMUuUM KOMMYHUKaUMOHHOM cBsi3n ¢ ISaGRAF nto6oe npunoxeHue,
He3aBucumoe oT ISaGRAF, moxeT nerko cBA3bIBaTbCS C yAaNeHHOW LeneBo 3agaden.

MpoTokon 6asupyeTcsa Ha cnepyoLwyX NOHATUSAX:

— daiin co cTopoHbI Lieneson 3agayqn ISaGRAF HasbiBaeTcs yaaneHHbIM dainom

— ®ann Ha MacTep-KOMMbloTepe Ha3blBaeTCs NoKanbHbIM ¢hannom

— Kaxkgbii 6anT B channe umeet 32-6utoBbIVi 6a30BbIN agpec 1 16-6MTOBLINM agpec 6anTa

MmetoTcs 3anpockl BeiGopa MMeEHW yaaneHHoro gaiina, Bblibopa 6a3oBoro agpeca, cuutatb
Unu 3anvcaTtb AaHHble B yAarneHHbI dann, ncnonbays 16-6utosbin agpec 6anta.

®dyHKkuma 17: 3anucaTtb 6anTbl

nbb cooTBeTcTBYET UMcny 6anTt Bo BCex napax vH,vL

I3anpoc |siv |11 JaddH |addL |00 |mbb |nbb JvH v .. JercH [orcL |

|oteer  [siv |11 [addH [addL [00  [nbb [creH [creL |

3HayeHne 3Toro 3anpoca pasnmMyaeTcs B 3aBUCUMOCTM OT 3Ha4YeHus agpeca addH/addL:

— 0xF000: UHuuManu3npoBaTb UMS yaaneHHoro danna
nbb cooTBeTCcTBYET YMCIy CMMBOMOB B MMEHWU baina, pacnonaratoowerocs B nonsx vH,
vL 1 T.4. (B 3TOM criydae MoHATUS ‘CTapwmii’ v ‘MNaflwunii’ NyLeHbl CMbicra), BKIYas
cumBon \0 oOkoHuyaHus cTpoku. Ecnu dann He cyuwectByeT, TO OH CO34aeTcs C
aTpubyTtamu writable+readable+executable.

— 0xF002: UsmeHUTb 6a30BbLIN agpec Ha yKazaHHOe 3HavyeHue
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nbb gomkHO paBHATLCA 4. MNepBas napa vH,vL ecTb 3Ha4yeHne cTapLlero crioBa 3HavyeHus
agpeca. BoamoxHo nioGoe 32-6uTHoe 3HadeHue. Bce nocnegytolume 3anpockl YTeHUst u
3anvcy ByayT ucrnonb3oBaTh 3TOT 6a3oBbIi agpec. Ecnu 3anpoca naMeHeHus 6asoBoro
afpeca He enarnocb, Nno yMonyaHuio 6yaeT UCnosb3oBaTbCs HyNeBoe 3Ha4YeHue.

—  O0xF004: YHUUYTOXUTb hann
nbb pgomkHo paBHATbCA 0. ®ann OygeT YHUYTOXEH ecrnv OH CyLUecTBYeT M ecnv 3To
BO3MOXHO.

— Bonbue 0xF004: 3ape3epBrpoBaHo

— MeHbLe 0xF000: 3anucatb 6anThbl

Afpec 6aitTa, N0 KOTOPOMY HYXHO MPOM3BECTM 3anuch ykasbiBaetcsi B addH/addL. OH
pomkeH 6biTb mMeHble 0xFO000. 3anucbiBaloTcs 3HayeHus nbb 6aiT, ykasbiBaemble B
nonsix vH,vL 1 T.4., B 3agaHHOM nopsiake (CrieBa - HanpaBo) B yAaneHHbIA ann, nMs
KOTOpOoro paHee 6bino BeibpaHo. 3anucek NPou3BOAUTCH MO afapecy, KOTOpbIV Nory4aeTcs
CNOXeHnem paHee ycTaHoBMeHHoro 6a3oBoro agpeca C ykasbiBaeMblM afgpecom bHanTa.
Ecnn pesynbTupylolmn agpec BbIXoAWT 3a rpanuuy pavina, pasmep avina
yBenuumBaeTcsl. HeBO3MOXHO yMeHbLUNTL pa3mep darina.

®DyHKumMA 18: ynTaTh AaHHbIE

|3ar|poc |s|v |12 |addH|addL |OO |nbb |crcH |crcL |

IOTBeT |s|v |12 |nbb |V |V | |crcH |crcL|

Agnpec ans yteHus ykasbiBaetcs B addH/addL. OH pomkeH 6biTb MeHbLue FO0O. Mpoucxoant
cunTbiBaHve nbb 6anTt n3 yganeHHoro darna, Ybe MMms paHee 6Obino BbIOpaHO, HaunHasi c
agpeca, nornyyaemoro gobaeneHvem agpeca 6Gainta addH/addL k paHee ycTaHOBReHHOMY
6asoBomy afpecy. 3HaYeHWs NMEPEeHOCATCS B MOpsAKe Kak OHW rexat B danne (cneea -
Hanpago).

Mpumep:

BbibpaTb nms1 yaaneHHoro cavina: target.fil.

I3ampoc 01 |11 [Fo [oo Joo [oB oB |74 [.. oo [25 [oF |

|oteer  [o1 |11 [Fo [oo Joo [oB |8F JoE |

Beibpatb 6a3oBbivi agpec 0x10000.

I3ampoc [01 |11 [Fo [02 Joo [o4 Jo4 Joo [o1 Joo foo 76 |11 |

|oteer  fo1 |11 [Fo [02 Joo [o4 |6E |CA |
Banucartb 4 6avita: abcontoTHbIN agpec - 0x107D0, 3HayeHus - 01, 02, 03, 04.

I3ampoc 01 |11 Jo7 |Do Joo [o4 o4 Jo1 [02 03 Jo4 |28 |6F |
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|oteer  [01 |11 Jo7 [DO oo

[04

[FC |87

Cuutatb 4 6anTta: abcontoTHbIn agpec - 0x107D0.

I3ampoc 01 |12 Jo7 [Do Joo [o4 [B8 |87 |
|[oteer  [01 |12 Jo4 o1 Jo2 [03 Jo4 |58 [7D |
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C.9 YnpaBneHue npu oTkase NnUTaHusA

C.9.1 OcHoBbI

YHpaBneHme npu OTKase nuTaHua wumMmeeTt GonblUoe 3HayeHwe Aansi npunoXxeHua no
cneayrwnmM npudnHam:

- OHo 3aBUCUT OT 0cobeHHOoCTEN npouecca

- OHO 3aBUCKT OT BO3MOXHOCTEWN annapartypbl

- OHO 3aBUCUT OT METOOB nporpamMmmMmnpoBaHua

MoaTtomy pelueHne, 3anoxeHHoe B ISaGRAF He npeTeHayeT Ha MOMHOTY, yHMBEpPCanbHOCTb
1 abComnTHOCTb, a NpeacTasnseT cobolt Habop MPUHUMMNOB, METOAOB M MHCTPYMEHTAbHbIX
CPeAcTB, KOTOPble [AOIKHbI KOMOMHMPOBATLCA C Y4eTOM OCOBEHHOCTEN KOHKPETHOro
MPUIOXEHWS UNK, MO MEHbLUEW Mepe, annapaTypbl.

Onsa Toro, YTOObI ycnewHo nepes3anyCctutb npouecc B CUCTeMe YynpaslieHud, nocne
HacTynneHna oTkasa NuTaHuA, OOJDKHbI ObITb peLeHbl 3 3apauw:

q PesepBupoBanue
Apo —>| PesepsHas
ISaGRAF T
+
BoccranoBienne
baza maHapx «—

- Co3paHwe pes3epBHOI Konuu
- Mpw cTapTe cUcTEMBI pacno3HaBaH1e CUTyaLmu, 4TO UMEN MeCTO 0TKa3 NUTaHus
- BoccTaHoBneHWe CoxXpaHeHHbIX AaHHbIX

Btopas npobnema He VMeeT CTaHOApPTHOrO peLUeHUs OOHUMM JULWb  MPOrpaMMHbLIMU
cpeacTBamuy, HO MOCTAaBLUMK MOXET obecrneynTb COOTBETCTBYOLWME cpeacTBa AocTyna Ans
onpeaeneHns CoCTosiHMA annapaTypbl U3 npunoxernus 1ISaGRAF nnu nporpammel C.

[anee, BaxHO pewWTb KakMe [AaHHble CregyeT CoXpaHATb W BOCCTaHaBMMBATH.
OnpepensieTcs ABa BUAA AaHHbIX:
— MepemeHHble NPUNoXeHUs:
Takne nepemeHHble npouecca kak Yicno obpabaTbiBaeMbix 3NEMEHTOB, AaHHble 06 oTKase
nuTaHusi, 3Ha4YeHns NapameTpoB npouecca v T.4.
Takne nporpaMMHbIe MEepPeMEHHbIE, Kak CYETUMKU, TalMepbl, MPOMEXYTOYHbIE 3HAYEHUSA 1
dnaru.

ICS Triplex ISaGRAF Inc. C-429



PykoBoACTBO Nonb3oBaTens Leneson sagayun

— CocTosiHMe nporpaMmei:
370 ykasaTenb aKkTMBHbIX LLAroB, cTaTyc kaxaow “C” nporpammbl 1 T.4.

OTtun aBa Cly4vas nsy4arTcsd B crieqyowmnx rnasax.

C.9.2 CoxpaHeHue nepeMeHHbIX NPUNOXKEeHMS

= CoxpaHsieMble nepeMeHHbIe

Pepaktop nepemeHHbIXx cucTembl paspaboTkv nopdepxveaeT atpubyT ‘coxpaHats’ Ans
KXol BHYTPEHHEWN NepeMeHHOM (T.e. He BXOAHOW U HE BbIXO4HOM).

B KOHLE kaXaoro Lukia LeneBoin 3aaadm 3HaveHnsi coxpaHsieMblX NepeMEHHbIX KOMMPYHTCs
B creuuanbHyto obnacte namsTn. OTon obnacTblo 0ObIYHO ABMAETCS NuTaemas ot 6atapeun
RAM.

Bo Bpems cTapTa ecnu xoTsi 6bl oiHa NepeMeHHas umena aTpubyT coxpaHsiemon, ISaGRAF

ULLIET COXpaHseMble NepeMeHHbIe:

— Ecnn paHHoe npunoxeHue yxe 3anyckanocb paHee, ISaGRAF Haxogut coxpaHeHHble
3HaYeHns 1 NpUCBaMBaET UX COOTBETCTBYHOLLMM COXPaHSIEMbIM NEPEMEHHBIM.

— Ecnu paHee pabGoTtano gpyroe npunoxeHve unu He Obino Hukakoro, 1o ISaGRAF
MOHMMaeT, YTO COXpPaHEHHble 3Ha4YeHUs HeAenCTBUTENbHbI W NepeycTaHaBnMBaeT BCe
coxpaHsieMble nepemeHHble B 0.

O6nactb NaMsATU AN COXpaHEeHUs NepeMeHHbIX onpenensieTcs B cucTeme pas3paboTku B
MeHio Make/Onuuun BbinonHeHMsa npunoxeHus/CoxpaHsieMble nepeMeHHble. YKa3aHHasi
CTpoOKa AoMmKHa UMEeTb crieaytoLuuii oopmar:

| boo_add, boo_size, ana_add, ana_size , tmr_add , tmr_size , msg_add , msg_size

roe:

boo_add LlllectHaguaTepunyHbIl agpec, WCNOMb3yeMmbli AN COXpPaHeHWs OyrneBCKUx
nepemMeHHbix. [lormkeH 6biTb oTnnyeH ot 0.

boo_size LllecTHaguaTepuyHbIi pasmep namsatu B 6aiitax, BbloENsiEMbIN N0 3TOMY afpecy.
[nsa xpaHeHusi ByneBckon NnepemMeHHon TpebyeTcs 1 6anT.

ana_add LlectHaguaTepuyHbll agpec, WCNOMb3yeMbli Ans COXPaHEHUs aHanoroBbIX
nepemMeHHbix. [lormkeH GbiTb oTnnyeH ot 0.

ana_size llecTtHapguaTtepuyHbii pasmep namaTu B 6antax, BbigensieMbli Mo aTOMy agpecy.
Bcerpa tpebyetca muHuMym 4 Gavita nnioc 4 6anta ONs XpaHeHWUs Kaxaow
aHanoroBow NepeMeHHON.

tmr_add LllecTHaguaTepuyHbIi agpec, WUCNONb3yeMbli AN COXpaHeHUs TalMepHbIX
nepemMeHHbIx. [lormkeH 6biTb oTnnyeH ot 0.

tmr_size LlecTHaguaTepuyHbii pa3mep namsTy B 6anTax, BbliAensemblil Mo 3TOMy agpecy.
[Ina xpaHeHust TanMepHOW nepeMeHHoln TpebyeTtcs 5 6aiT.
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msg_add LllecTtHaguaTepunyHbIl  agpec, WCMONb3yeMbli ONSS  COXPaHEHUS CTPOKOBbIX
nepemMeHHbix. [lormkeH 6biTb oTnnyeH ot 0.

msg_size LllecTHaguaTepuyHbIi pasmep namsatu B 6avitax, BbloeNsieMbI N0 3TOMY afpecy.
[na xpaHeHusi TaMepHoOW NnepeMeHHol TpebyeTtcsa 256 6aiT.

TpeboBaHus

— JomxHbl BbITb  cneunduumpoBaHbl BCe NONs AN BCeX TUNOB fAaxe ecnu Bbl He
cobupaeTecb COXpaHsiTb BCE TWMbl NMEPeMeHHbIX. B Takom crnyyae Ansi Hemcnonb3yemoro
TUNa nepemMeHHbIX Bbl JOMKHBI yKkasaTb HyneBow pasmep (3a UCKMIoYeHMeM aHanoros, rae
MUWHUManbHbIA pasmMep - 4) 1 nboi OTAUYHBIA OT HyNst aapec.

Mpumep:
Mpennonoxum, TpebyeTcs pe3epBrpoBaHne
20 ByneBCKMX NepeMeHHbIX
0 aHanoroBbIX NEpeEMEHHbIX
0 TaiMepHbIX NePEMEHHbIX
3 CTPOKOBbIX NEPEMEHHbIX
MycTb NnamaATb, NMTaemas ot baTtapen, HaxoguTca no agpecy 0xA2F200.
Mpeanonoxum, yTo:
ByneBckne nepemeHHble OyayT xpaHuTbecs, no agpecy OxA2F200 n GygyT 3aHumatb B
ToYHOoCTM 20 GanT.
Ananoru 6yayT no agpecy 0xA2F214, n ans HUX Hy>HO 4 6ainTa.
DukTNBHLIN agpec Ans Taimepos byaet 0xA2F200, T.k. pa3mep namsTv - HyreBown.
CTpokoBble nepemeHHble ByayT xpaHutbest no agpecy 0xA2F218, npuyem um Tpebyetcs
3*256 GanT.
Takum obpa3om, B cucteme paspabdoTke JormkHa ObiTb BBEAEHA CTpoOKa

[A2F200,14,A2F214,4,A2F200,0,A2F218,300

= @yHKYUOHanbHbIU ebizoe SYSTEM

Ecnu HyXHO XpaHuTb GOMbLUMHCTBO MEPEMEHHbIX MPUMOXEHWS, TO credyeT MCnonb3oBaTh
dyHkumo SYSTEM, 4Tobbl MMETb Aeno co BCEM MHOXECTBOM MepeMeHHbIX (nogpobHee o
pyHkumm SYSTEM cm. B PykoBoactBe nonb3oBaTens). 3ameTum, 4TOo B 3TOM Chyvae
pe3epBMpOBaHVE U BOCCTAHOBIIEHME YNPaBNSOTCA NPOrPaMMUCTOM Ha YPOBHE NMPUIIOXKEHUS.

Mpexpae Bcero, Bbl 4OmkHBI oNpeaenTb MECTO PacnonoXeHWs pe3epBHbIX KOMWIA BCeX TUMOB
NepeMeHHbIX:
<HoBbIN_agpec>:=SYSTEM(SYS_INITxxx,<agpec>);
roe
— <agpec> agpec pacronoXeHus namaTu Ans pesepsupoBaHus (16#wecTHaguauepuyHoe
3HaveHve). OH [OomkeH MMeTb YeTHOe 3HayeHue, B NPOTMBHOM Criyvae onepauusi He
BbINOMHUTCS.
— SYS_INITxxx MOXeT ObITb:
* SYS_INTBOO gnsi onpefeneHus Havana namsTv nog 6yneBckmMe NepeMeHHbIe.
* SYS_INTANA ans onpegeneHust Havana namsitv nof aHarnoroBble NepeMeHHbIe.
* SYS_INTTMR ans onpefneneHns Havana namsitv nog, TaiMepHble NepeMeHHbIE.
* SYS_INTALL ans onpefeneHus Hayana namstv nod Bce GyneBckue, aHanorosble W
TaliMepHble NepeMeHHbIe.
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— <HOBbIN_agpec> 3HayeHue crepaylowero cBoboaHOro agpeca, KOTOpbI paBeH <agpec> +
3apesepBupoBaHHasi namsatb B GanTtax cormacHo SYS_INITxxx. 310 nossonsiet
NMPOKOHTPONIMPOBATL BbIAEMEHHBLIN 00beM namMsATU. Ecnu onepauus He BbINOMHUMACH,
<HOBbI_aapec> nonyyaeT HyNeBoe 3Ha4YeHUe.

Tenepb MOXHO cAenaTb 3anpoc Ha pes3epBUpoBaHWe. Ty npouenypy MOXHO Bbi3BaTb B
oo MOMEHT B NMPUOXEHWUW; pe3epBrpoBaHne ByaeT BbIMONTHEHO B KOHLIE TEKYLLEro Lukna.
Ecnn annapatypa pfaeT BO3MOXHOCTb WH(OPMUPOBATL MOMb3oBaTeENs C  MOMOLLbIO
6ynesckoro Bxofa unu C dyHKUuM 06 oTka3e nuTaHus U obecneynBaeT XoTs Gbl OAMH LMK
ISaGRAF nocne aToro, pe3epBupoBaHuMEe MOXHO [ernaTb TOMbKO Mpu oBHapy>XeHUu Takoro
oTKasa:

<owmnbka>:=SYSTEM(SYS_SAVxxx,0);

roe
— SYS_SAVxxx MOXeT OblTb:

* SYS_SAVBOO ans pesepBupoBaHnst Bcex OyneBCKMX NEPEMEHHbIX.

* SYS_SAVANA ansi pesepBupoBaHusi BCEX aHANOroBbIX NEPEMEHHBbIX.

* SYS_SAVTMR ans pe3epBupoBaHusi BCEX TallMEPHbIX NEPEMEHHbIX.

*SYS_SAVALL gnsi pesepBupoBaHus BCeX OyneBCKWUX, aHamNoroBbiX W TalMepHbIX

NepeMeHHbIX.
— <owwmbka> mnomy4aeT 3HaYeHWe HeHyneBoro Koga oOwubku ecnu onepauus He
BbinonHunack. (SYS_INITxxx He oTpaboTana).

HakoHeu, Bbl MoxeTe noxenaTb BOCCTaHOBUTL 3HAYEHUSI 3ape3epBUPOBAHHbIX NMepeMeHHbIX.
3Ty npoueaypy MOXHO Bbi3BaTb B NM06GOM MOMEHT B MPUIIOXKEHUW; pe3epBupoBaHue Gyaet
BbINOMHEHO B KOHLE TekyLero uykna. dopmaTt KomaHabl BOCCTAHOBMEHWUS CrEAYOLLMIA
<owmnbka>:=SYSTEM(SYS_RESTxxx,0);
roe
— SYS_RESTxxx MmoxeT 6bITb:
* SYS_RESTBOO ans BoccTaHOBMNEHNS BCEX OYNEBCKMX NEPEMEHHbIX.
* SYS_RESTANA ansi BOCCTaHOBIEHMS BCEX @aHAOroBbIX NEPEMEHHbIX.
* SYS_RESTTMR anst BOCCTaHOBIEHMS BCEX TAUMEPHbIX NEPEMEHHbIX.
*SYS_RESTALL gnsi BoccTtaHOBMneHWs Bcex OyneBCKMX, aHaroroBbIX U TallMepHbIX
NepeMeHHbIX.
— <owwubKka> MofyyaeT 3HaYeHWe HEeHyneBoro Koga oOWwMOKM ecnu  onepauus  He
BbinonHunack. (SYS_INITxxx He oTpaboTana).

BoTt cBogka komaHa dyHkumm SYSTEM ang ynpaeneHns pesepBrpoBaHNEM NepeMeHHbIX

KomaHnpa 3HaueHune
KnroyeBoe cnoBo 3Ha4yeHune

SYS_INITBOO 16#20 Wuuuman. PesepBupoBaHue
BOyneBcKMX

SYS SAVBOO 16#21 CoxpaHuTb bynesckve

SYS_RESTBOO 16#22 BoccTaHoBuTb ByneBckue

SYS_INITANA 16#24 Wuunuman. PesepBupoBaHue
aHarnoros

SYS SAVANA 16#25 CoxpaHuUTb aHanoru

SYS RESTANA 16#26 BoccTtaHoBUTL aHanoru
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SYS_INITTMR 16#28 WHnuman. PesepsupoBaHve
TaliMepoB

SYS_SAVTMR 16#29 CoxpaHuTb Tanmepsl

SYS RESTTMR 16#2A BoccTaHOBUTL Tanmepbl

SYS_INITALL 16#2C WHnuman. PesepBupoBaHue Bcex
TMnoB

SYS_SAVALL 16#2D CoxpaHuTb BCE TUMbI

SYS RESTALL 16#2E BoccTaHoBWTL BCe TUMbI

KomaHpa (knto4eBoe cnoBo) AprymeHT Bo3Bp. 3Ha4yeHune

SYS INITxxx agpec namsaTn cned. cBobofHbIV agpec

SYS_SAVxxx 0 0 ecnu ycnex

SYS RESTxxx 0] 0 ecnv ycnex

= lMonb3oeamenbckasi peanusayus

HakoHeu, ucnonb3yst dpyHkumm “C” mnu dyHKUMOHanbHble 6rnoku Bbl MoxeTe nocTpouTb
npoueaypbl 4OCTYNa K NaMATy, nuTaemon oT 6atapeu, 4Tobbl B N06OV MOMEHT COXPaHATb U
BOCCTaHaBNMBaTb NepeMEHHbIE B MPUIOXKEHUN.

Mpumepsbi:
1) [pouenypa, npegHa3HaYeHHasa AN NPUIOXKEHUS:
backup, restore_temp, restore_date, restore_cnt - “C” npoueaypbl nons3osarensi.

backup(temperature,date,cnt);  coxpaHeHWe Tpex KPUTUHECKUX NEPEMEHHBIX
temperature:=restore_temp();
data:=restore_date();
cnt:=restore_cnt();

BOCCTaHOBIIEHUE TeMnepaTypbl
BOCCTaHOBIEHWE OaTbl
BOCCTaHOBJI€EHNE CHEeTHUKa

2) [Mpouenypa obLiero HazHa4YeHus:
backup_init, backup_link, restore - “C” npoueaypbl nonb3oBaTtens.

save_id:=backup_init(address,size);
namsaTm
backup(save_id,cpt1,3);

BbIAENWTb 0BnacTb B 3HEProHe3aBVICMMOM
COXpaHuUTL cpt1 kak TPeTwWii anemMeHT

rest_id:=backup_link(address,size);
cpt1:=restore(rest_id,3);

NPUNMHKOBATL BblAENEeHHYI0 NaMATb
BOCCTaHOBUTb COXpaHEHHOE 3Ha4YeHne

C.9.3 CoxpaHeHue COCTOSIHMA NporpamMmmbi

CyLecTBYeT BO3MOXHOCTb COXpaHeHUs1 NoGOro CocTosHWS NMioGoii NpUKNagHoi NporpaMMel,
OfHaKo MpeaCTaBMseTCA PUCKOBAHHLIM BOCCTaHaBNMBaTbL MNPOrpaMmy B TOM COCTOSIHUMM,
KOTOpOe ObINo 3ahKCUPOBAHO B MOMEHT MOCMEAHErNO pPe3epBUPOBaHUs, NO KpalHen Mepe,
no Tpem NpuYnHaMm:

— HekoTopble npouecchl TpeGyloT OnpeaeneHHbIX NpeaBapuTEnbHbIX OEWCTBUIA Nepeq,
pectapTom
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— OYyeHb HYAHO BO3WUTLCA CO BCEMM MHOMOYUCIIEHHLIMU CTaTYCHbIMM XapakTepuUcTUKamm
COCTOsIHMSI MpoLecca

— HekoTopble BHELUHME peCypchbl, Takue kak nepudepuiiHbie YCTpoicTBa unv nporpammbl C
He MoryT 6bITb aBTOMATUYECKMN NepesanyLeHbl

MpenctaBnseTcsi, YTO Nydllee pelleHWe - 3TO COXPaHWTb aHanoroBble unu Gynesckue
nepeMeHHble, OMUCbIBAKOLLME COCTOSIHME npouecca, B Te MOMEHTbI, Korga, Mo MHEHWIo
nporpaMMuncTa, ecTb BO3MOXHOCTb UCMONb30BaTh MX Npu pectapte. MNocne aToro 6bino Obl
BO3MOXHO C MOMOLLbH0 BO3MOXHO HEMOJTHOTO, HO JOCTaTOYHO Pa3yMHOrO ‘CHUMKa' COCTOSIHUS
npouecca 3anyctutb, youTb WNM 3aMopo3nTb nporpamMmbl SFC U uHUUManM3vpoBaTb
nepemMeHHble, 4TOObl MPUMBECTM MNpUSIOXKEHWE B afdekBaTHoe coctosiHve. B ISaGRAF He
npeaycMOTPEHO HUKAKOM aBTOMaTUYECKON NpoLeaypbl cTapTa.

3aTteM MOXHO M3 HEe3aBepLUEHHOro, HO MHTEMnNekTyanbHoro 'obpasa’ npouecca 3anyckaTb,
ybuBaTb Unn 3amopaxuBatb nporpammbl SFC M vHULMANM3MpoBaTh NepeMeHHble, YToObI
NpMBECTU MPUSIOXKEHNEe B alekBaTHOe COCTosiHWe. Ho npoueaypa aBToMaTUyeckoro 3anycka
He MoxeT ObITb obecneveHa ISaGRAF.

MpencTaBnsieTcs, YTO Nydllee peLUeHUe - 3TO COXPaHUTb aHaroroBble unuM GyneBckue
nepeMeHHbIe, OMUCHIBAIOLLME COCTOSIHWE MpoLecca, B T€ MOMEHTbl, KOraa, Mo MHEHWo
MporpamMMncTa, ecTb BO3MOXHOCTb MCMONb30BaTh WX Mpu pectapTe. Mocne aToro Gbino Gbl
BO3MOXHO C NMOMOLLbIO BO3MOXHO HEMOMHOI0, HO OCTATOYHO Pa3yMHOTO ‘CHUMKA' COCTOSIHUS
mpouecca 3anyctuTb, yGWUTb WM 3aMopo3uTb nporpamMmbl SFC M vHULManManpoBaTtb
nepeMeHHble, 4TOGbl MPUBECTU MPUNOXEHWE B agekBaTHoe coctosHue. B ISaGRAF He
NPEeAYCMOTPEHO HUKAaKOM aBTOMaTUYeCKow NpoLieaypbl cTapTa.

Mpumep:
Munmmanmamys
Ppe3epBUpPOBaHHS
—— Orka3 miranus=false ~|— Otka3 muranus=true
CoxpaHurh BoccranoBurh
craryc TOJILKO CTATyC
Coxpanurb
—— craryc=xx —— craryc=yy
BCE
1 BoccraHoBurh BoccraHoBurb
BCE YKa3aHHbIE JJaHHbIE
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C.10 MpunoxeHue: CoobLieHns 06 owmnbKax n X onmcaHue

Cnucok oLunboK:

Koa | CoobweHue Tun
1 He Mory BblgenuTb namsite nop 6asy AaHHbIX Ans | cuctema
McnonHeHns
2 HenpasunbHas 6a3a OaHHbIX NPUIIOXKEHNS | NpUNoxeHre
(Motorola/Intel)
3 He Mory BblgenvTb NOYTOBbIV SLLMK ANS CBSA3N cucrtema
4 He mory npvBsasaTb 6a3y gaHHbIX S4pa cuctema
5 TavmayT no 3anpocy K aapy cucrtema
6 TanmayT no oTBeTy OT saapa cuctema
7 He Mory nHmumanusvnposaTtb CBA3b cucrtema
8 He MOry BblAenuTb MaMATb MOA4  COXpPaHseMble | npunoxexue
nepemeHHble
9 NpUNoXeHne OCTaHOBIIEHO npUnoxeHue
10 CMNWLLIKOM MHOro 0fHOBpeMeHHbIX gencteui N nnm P npunoxexue
11 CIMMLLKOM MHOr0 OJHOBPEMEHHbIX AeUCTBUIA setting npunoxexne
12 CMULLIKOM MHOTO OJHOBPEeMEeHHbIX AENCTBUI resetting npUNoxeHne
13 Heun3BecTHas MHcTpykums TIC npunoXxeHue
16 He MOry BbINOHUTB 3aMpPOC YTEHUSI AaHHbIX cucrema
17 He MOry BbINOSIHUTL 3aMpocC 3aMNCK AaHHbIX cucrtema
18 He MOry BbINOMHUTL 3aMpOC Ceccun oTrnagyvka cucrtema
19 He Mory BbINonMHWUTL 3anpoc modbus cuctema
20 He MOry BbINOMHUTL 3aMpOC NPUIIOXKEHWst oTNagymka cucrtema
21 He MOry OTBETUTb OTNaAunNKy cuctema
23 HEeM3BECTHbIN KOA 3anpoca cuctema
24 KOMMYHUMKaLMOHHas ownbka ethernet cuctema
25 KOMMYHMKaLMOHHAs owmMbKa CUHXPOHM3aLmu cucrtema
28 He MOry BbIAENUTb NaMsATb A5 NPUNOXeHUs cuctema
29 He Mory BbigenMUTb NaMATb AN obHoBneHws | cuctema
NpUNoXeHns
30 HensBecTHbI kog OEM npunoxexue
31 He MOTy MHALMannM3nMpoBaTb NnaTy 6yneBcKUX BXO40B npunoxeHne
32 He MOry MHMUMan1M3nMpoBaTb NNaTy aHanoroBbIX BXO4OB NpUNoXeHne
33 He MOTy MHULMAanM3npoBaTh NNaTy CTPOKOBbIX BXOA0B npunoxeHne
34 He MOory MHUUMannM3nmpoBaTb NNaTy 6yneBCcKUX BbIXO4O0B NpUNoXeHne
35 He MOTy MHALMAanM3nMpoBaTb NaTy aHanoroBbIX BbIXOAOB | npunoxexue
36 He MOry MHMUMan1M3nMpoBaTb NNaTy CTPOKOBbIX BbIXOAOB [ npunoxexve
37 He Mory npoyuTaTtb GyneBcKui BXoq NPUIOXeHNEe
38 He MOry NpoyYMTaTh aHanoroBbIvi BXOA npuUnoxeHve
39 He MOry NMpoynTaTh CTPOKOBbIV BXOA, NPUIOXeHNEe
40 He Mory BbIBECTU NEPEMEHHYH BYNEBCKUI BbIXOA npuUnoxeHve
M He MOry BbIBECTW NEPEMEHHYI0 aHanoroBbIv BbIXOA NpUroxeHne
42 He MOry BbIBECTU NEPEMEHHYI0 CTPOKOBbIV BbIXO, npuUnoxeHve
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43 He mory obpaboTtaTtb GyneBCcKylo NepeMEHHYH0 NPUIOXEHNE
44 He mory obpaboTaTb aHanoroByo nepemMeHHyto NpUNoXeHne
45 He Mory obpaboTaTb CTPOKOBYIO NePEMEHHYIO NPUIOXeHNe
46 He MOry OTKpbITb Nnaty MpunoxeHue
47 He MOry 3aKpbITb nnarty MpunoxeHue
50 He Mory nepenucaTtb NepeMeHHy ByneBCKuii BbIXOS [Mporpamma
51 He MOry nepenvcartb NepeMEHHYI0 aHanoroBbIi BbIXOA Mporpamma
52 He MOry nepenucarb NepeMeHHY0 CTPOKOBbIV BbIX0, [Mporpamma
61 HEV3BECTHbIN CUCTEMHbIV KOZ 3anpoca [Mporpamma
62 nepernonHeHve nepuoaa BoIGopkK [Mporpamma
63 YHKLUMS NoNnb3oBaTens He peannsoBaHa MpunoxeHue
64 nenexne uenoro Ha 0 [Mporpamma
65 dYHKUMS Npeobpas3oBaHnsa He peannsoBaHa Mpunoxexne
66 yHKL. BIOK He peanv3oBaH MpunoxeHue
67 CTaHgapTHas PyHKUMSA He peanvn3oBaHa MpunoxeHue
68 [enexHune BelllecTBeHHoro Ha 0 [Mporpamma
69 HenpasuibHble paboyve napameTpbl MpunoxeHue
72 napameTpbl NPUNOXeHUs HeMb3si MogUULMPOBaTh MpunoxeHne
73 He Mory o6HOBMTL: oTnuyaetcss Habop 6Gynesckux | Mpunoxerne
nepemMeHHbIX
74 He Mory OOHOBWTL: OTnMuyaeTca Habop aHanorosbix | Mpunoxexne
nepemMeHHbIX
75 He Mory 0BHOBWTbL: OTNMYaeTca Habop nepeMeHHbIX Tuna | Mpunoxexne
timer
76 He Mory 0BHOBWTbL: OTNMYaeTca Habop nepeMeHHbIX Tuna | Mpunoxetrne
message
77 He MOry O6HOBWTb: HE MOTYy HAaNTW HOBOE MPUIOXEHWE MpunoxeHue
>100 [ ocobbin OEM komg owwnbku, 3a Oonee peTanbHOW
nHdopmaumen obpallaiTech K BalleMy NOCTaBLUMKY.

3 Tvna owmbok COOTBETCTBYIOT pa3syin4HbIM UCTOYHUKaM HeVICI'IpaBHOCTeVIZ

-Cucrema:

Takme npobrnembl, BeposiTHO, OOYCNOBMNEHbl NPOrpamMMHbIM ~ WNKW  annapaTHbIM
obecrneyeHVeM LENeBoi 3afjaynM, a He HaCTPOWKOW MPUMOXEHWUS MMM BbINONHEHUEM
nporpaMmbi.

MonbiTarTeck NepesanycTUTb Bally Liefiesyto 3aaady, Unu 3anycTuTb Apyrne NpuUroxeHus.
O Takux owmbkax criegyeT AoKnaabiBaTh Bawen nogaepxke ISaGRAF.

-MpunoxeHwue:

Takme npobnembl  OGycroBreHbl NapameTpaMu  NPUNOXKEHUs,,  pa3MepoM  Unu
coepxaHuem.

Takune oWmMBKN OOMKHBI MCHE3aTb, KOrAa 3arpyXaeTcsl 3apaHee OTNaXEHHOe NPUMOXEHME.

Ecnu npobnema He ncyesaeT, TO OHa SIBMSIETCA CUCTEMHOMN OLUMGKOM, Kak ONMCaHO BblLLe.

-Mporpammbi:
Takue npobnembl 06ycnoBneHb! onNpeAeneHHon NocneaoBaTenbHOCTLIO MPOrpaMmbl.
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Taxoro copTa OLINOKM [OIKHBI McYe3aTb, Koraa npunoxeHne 3anyckaetca B nowaroBom
pexume, Uunu, Korga nporpamma yctaHoBreHa.

OnucaHue coobLeHut 06 owmnbkax:

| 1. He Mory BbiAenuUTbL NaMaATb NoA 6a3y AaHHbIX ANSA UCNONHEHUA | cucmema |

He xBaTaeT onepaTuBHOM NamsiTu.

| 2. HenpaBunbHas 6a3a aaHHLIX Npunoxenus (Motorolalintel) | npunoxenue |

HenpaBunbHbI dopMaT COXpaHEHHOrO UMM 3arpyXeHHoro danna npunoxeHus. Takas
owunbka BO3HMKAET ecnn npunoxeHue ObiNo creHepupoBaHo Ans Intel, a 3arpyxeHo B
Motorola nnn Hao6opoT nnu ecnu cann Obin N3MEHEH.

| 3. He mory BbIAENUTL NOUTOBLIN AWK ANs CBA3KM | cucmema |

3710 cooblieHne 06 olwmnbke BO3HMKAET Toraa, Korda 3ajada CBA3M He MOXEeT 3axBaTuTb
namsiTb Ana o6bekTa 3 Ans CBA3M MeXay 3agadami.

| 4. He mory npussizaTk 6a3y aaHHLIX sgpa | cucmema |

3710 coobLieHre 06 owmnbKe BbigaeTca 3aJadeit CBsA3WM eCNu OHa HEe MOXXET HaWTu Lienesoit
3agayv ¢ HOMepPOM MOAYMHEHHOrO onpeaeneHHbIM B KOMaHOHOM CTPOKe.

| 5. TanmayT no 3anpocy K agpy | cucmema |

3afjava cBsA3N He MOXeT nocnaTb 3anpoc Lenesoi 3agade. Llenesasi 3agaya oTcyTcTBYET
nmnobo 3aHsTa.

| 6. TaMmayT No OTBETY OT sigpa cucmema |

3ajava cBSi3M HEe MOXET Nony4YnTb OTBET OT LieneBon 3aaaun. Llenesas sagada otcyTcTByeT
nnobo 3aHsTa.

| 7. ve mory unmumanuauposars cessb | cucmema |

370 coobLUeHME BblAaeTcsl, Koraa ypoBeHb CBA3M HEe MOXET MHULManM3MpoBaTh usmndeckyto
CBs3b. JTO NpeaynpexaeHne BbiAaeTca Takke, Korga He ykasaH nyTb cBA3n. JTo coobLleHne
He O3HayaeT, 4YTO nporpamMma paboTaeT HenpaBuIIbHO, HO OHA HE MOXEeT CBsi3aTbCs C
noacmcTemon paspaboTku.

| 8. He Mory BblgenuTb NaMATbL NoA COXpaHAeMble NepeMeHHbIe | npuno»(eHuel
ISaGRAF He moxeT paboTaTb C COXpaHAEMbIMU MepeMeHHbIMU. BO3MOXHbI OBE MPUYUHBI
3TOro COOBLEHMS:

- CTpOKa, NepefiaHHasi kak NnapameTp LefneBol 3ajave CUHTaKCUYeCkn HeBepHa

- pasmep namaTu onpeaeneHHoro Ans kaxaoro 6roka HegocTaToueH

Bbl JOMKHBI NPOBEPUTL CUHTAKCWUC MapaMeTpa COXPaHSEMbIX NEPEMEHHbIX UM NOMbITaTbCs
YMEHbLUUTL KOMIMYECTBO COXPaHSiEMbIX NEPEMEHHbIX.
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| 9. npunoxenue ocraHosneHo | npunoxenue |

370 coobLieHne BbigaeTcs, ecnu npunoxexHue ObINO OCTAHOBIEHO OTNAAYNKOM.

| 10. CNMUILKOM MHOro ogHOBpeMeHHbIx gencteuin N unu P | npuno»(eHue|

OT0 coobLLeHVe BO3HMKAET, ecnu Lenesast 3agada AOSHKHA BbIMOSHATE CIMLIKOM MHOMO He
3anomMvHaeMblX, WMMYMbCHbIX AENCTBUA WM LUMKIUYECKMX OnokoB  OAHOBPEMEHHO.
MakcmmanbHoe KONMYecTBO OOHOBPEMEHHbIX OENCTBUIA 2 + 4 Ha nporpammy SFC.

| 11. cAnwukom MHoro ogHoBpPEeMeHHBLIX AeNCTBMIA setting | npunoxenue |

3710 coolleHe BO3HMKaET, €Cnn OAMH M3 LIMKITOB LeneBOW 3agayv OOIDKEH BbIMOSHUTL
CMNWLLIKOM MHOro AenNCTBUM YCTaHOBKU (BbII'IOJ'IHFleMbIX, Koraa war ctTaHoBUTCA aKTMBHbIM).

| 12. cAnwkom MHoro ogHoBpPeMeHHbLIX AenCTBMIA resetting | npunoxenue |

3710 coollleHe BO3HWKaET, €Cnn OAMH M3 LIMKITOB LeNneBOW 3agayv OOIDKEH BbIMOSHUTL
CMNWLLIKOM MHOro AenNCTBUM C6p0C8 (BbII'IOJ'IHFIeMbIX, Koraa war cCtTaHoBUTCA HeaKTMBHbIM).

| 13. HensBecTHas uHcTpykuma TIC | npunoxenue |

Llenesas 3apava onpefenuna ownbKy B kofe NpunoxeHus. BoamoxHbl ABa 0GbACHEHWS:

- BHelwHsig nporpaMmMa nuweT B Kof NpunoxeHusl. MNonbiTanTeck fokanusoBaTb OWMOKY B
pexume CC un ybeamTech, 4to nHTepdenc B/B He nmeeT HeBepHbIX MapameTpoB.

- Bala ueneBas 3agada MMeeT COKpalLeHHbIH Habop WHCTPYKUMWiA, M Balle MpUIIoKeHue
MCNOnb3yeT He CYLLEeCTBYOLLME MHCTPYKLMW U TUMbl NEPEMEHHbIX.

| 16. He MOry BbINOIHUTb 3aMNPOC YTEHUS AaHHbIX | cucmema |

OnpegeneHa owubka cBa3un npu oteeTe Ha 3anpoc ISaGRAF Modbus ¢ kogom 18 (4TeHue
anna). lMNpoBepbTe CBA3bL U KOHUrypaumio CUCTEMbI CO CTOPOHbI LIENIEBON 3afjayn u
nogcucTembl paspaboTku.

I 17. He MOry BbIMOJIHUTb 3anpocC 3annucu aHHbIX | cucmema I

OnpepgeneHa owwnbka cBA3u npu otBeTe Ha 3anpoc ISaGRAF Modbus ¢ kogom 17 (3anuch B
ann). lMpoBepbTe CBSI3b U KOHUrypaLMlo CUCTEMbI CO CTOPOHbI LENEeBON 3adauv u
noacncTeMbl pa3paboTku.

| 18. He Mory BbINOMHUTbL 3anNpPoc CeCCUUN oTnagvuka | cucmema |

Onpe,u,eneHa owmnbka cBsi3n npu OTBeTe Ha 3anpoc oTnag4uka. I'IpOBepre CBA3b U
KOchmrypaumo CUCTEMbI CO CTOPOHbI LeneBow 3a4ayn 1 NoacucTeMbI pa3pa60TKV|.
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| 19. He Mory BbINoNHUTL 3anpoc modbus | cucmema |

OnpepeneHa owubka cBsi3M npu oTBeTe Ha 3anpoc Modbus. [MpoBepbTe cBs3b U
KOHGpUrypaLyio CMCTeMbI CO CTOPOHBI LIENEBON 3aa4u U NoACUCTEMbI pa3paboTKU.

| 20. He MOTy BbINMONHUTbL 3aNpPOC NPUIOXEHUA OTNnag4YmMKa | cucmema |

Onpe,u,eneHa owunbka cBsi3n npu OTBeTe Ha 3anpoc oTnag4uka. I'IpOBepre CBA3b U
KOchmrypaumo CUCTEMbI CO CTOPOHbI LeneBow 3agayn 1 NoacucTeMbI pa3pa60TKV|.

| 21. He MOry OTBETUTb OTNaA4UKy | cucmema |

Onpe,u,eneHa owmnbka cBsi3n npu OTBeTe Ha 3anpoc oTnag4uka. I'IpOBepre CBA3b U
KOchmrypaumo CUCTEMbI CO CTOPOHbI LeneBow 3agayn 1 noacucTeMbI pa3pa60TKV|.

| 23. HeM3BeCTHbIV Ko 3anpoca | cucmema |

HeBepHbIN 3anpoc oTnagynka

| 24. kommyHMKauMoHHas owKGKa ethernet | cucmema |

CoobLeHve Bo3HUKaeT, ecnu Bbin 3akpbIT oTrnaguuk. B atom cnyyae nporpamma pa6otaet
npaBunbHO. B ApyrMx cnydasx 3To o3Ha4aeT, YTo Oblna obHapyxeHa olmubka CBA3M Mo
ETHERNET. lNpoBepbTe CBSA3b M KOHUIypaLmlo CUCTEMbl CO CTOPOHbI LieNeBoW 3agayv u
nogcucTembl paspaboTku.

BTopoe none o3Havaer:

1.0wwubka nNpu NockIfke Unu npueme

2.0wubka npu co3gaHum coketa

3.0wubKa Npu CBA3M UNK NPOCIYLUMBAHUM COKETA

4.0wnbka npy NpMeme HOBOTO KIMEHTa

| 25. KOMMYHVKaLMOHHasA olwMGKka CUHXPOHN3aLMmn | cucmema |

Mnoxas CUHXpPOHM3aUMA 3adayn CBA3U U noacucTeMon paspa60TKV|. I'Ipoaepre CBA3b U
KOHCbVII'ypaLl,VIIO CUCTEMbI CO CTOPOHbI LeneBow 3agayn 1 noacucTeMbI pa3pa60TKV|.

| 28. He Mory BLIgeNUTL NamaTL Ans npunoxexns | cucmema |

He xBaTaeT onepaTuBHOW namsTu. CpaBHUTE pasMep MaMsaTU NPUNOXKEHUs U pasmep
cBODOAHOW OnepaTMBHON NamMsATy.

| 29. He Mory BLIAENUTL NamMATL ANs 06HOBMEHNA NPUOXKEHMS | cucmema |

He xBaTaeT onepaTuBHOW namsTu. CpaBHUTE pasMep MaMsaTU NPUNOXKEHUs U pasmep
cBODOAHOW OnepaTMBHON NamMATy.
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| 30. Hen3BecTHbIN kop OEM | npuno»(eHue|

MpunoxeHue ncnonb3yeT NnaTy KoY, KOTOpbIA He pacno3HaeTcs LeneBon 3agayeil.
MpoBepbTe coeavHeHve B/B B cucteme paspabotku u ucnonb3ywte atpubyt 'VIRTUAL'
4TOGbI NOKanM3oBaTb HeMpaBUnbHytO NnaTty. Bawa 6ubnuoTeka cucTembl pa3paboTkn MOXET
He COOTBETCTBOBAaTbL BEPCUW BalleN LEENEBON 3a4auqu.

| 31. He Mory nHMUManuanpoBaTk Nnaty GyneBCKUX BXOAOR | npunoxenue |

HenpaBunbHO  MHMUManuaMpoBaHa nnata uudposoro Beoda. [lpoBepbTe  CBS3b
BBOZJa/BbIBOJA B NOACKUCTEME pa3paboTki 1 NapamMeTpsl Baluei nnaTbl LM poBoro BBoaa.

| 32. He Mory MHMuMannanpoBaTL NNaTy aHanoroBbLIX BXOA0B | npunoxenue |

Hel'lpaBMJ'leO MHUUManu3mposaHa nnarta adanoroBoro BBOAa. I'IpOBepre CBA3b
BBOAa/BbIBOAA B NoAcncteme pa3p860TKVI M napameTpbl Bawen nnatbl aHanorosoro BBoAa.

| 33. He Mory nHMUManuanpoBaTk NNaTy CTPOKOBLIX BXOAOB | npunoxenue |

HenpaBunbHO  uMHUUManu3vpoBaHa nnaTta BBoaa coobuieHuit. [poBepbTe  CBS3b
BBOAA/BbIBOAA B Mogcucteme pas3paboTkv n napameTpbl Ballern nnatsl BBOAa COOOLLEHWIA.

| 34. He Mory nHMUManuanpoBsaTtk Nnaty GynNeBCKUX BbIXOAOE | npunoxenue |

HenpaBunbHO  MHMUMaNU3MpoBaHa nnata UugpoBoro BbiBoaa. [lpoBepbTe  CBA3b
BBOZa/BbIBOZA B NOACKCTEME Pa3paboTku U NapameTpbl Ballei nnaTbl LMPOBOro BLIBOAA.

| 35. He Mory MHMUManNManpoBaTL NNaTy aHaNOroBbIX BLIXOA0B | npunoxenue |

Hel'lpaBMJ'leO MHUUManu3mposaHa nnata adHanorosoro BbiBOAa. I'IpOBepre CBA3b
BBOAA/BbIBOAA B NoAcucTteme pa3p860TKVI N napameTpbl Bawen nnatbl aHanoroeoro BeIBOAA.

| 36. He Mory HMUManu3aMpoBaTE NNaTy CTPOKOBLIX BLIXOAOB | npunoxenue |

HenpaBunbHO uHWUManNM3vMpoBaHa nnata BbiBoga coobuleHuid. [poBepbTe  CBSA3b
BBOAA/BbIBOAA B Mogcucteme paspaboTkv n napameTpbl Baller nnatbl BbiIBoga COOOLLEHMIA.

| 37. He Mory npoyuTaTb GyneBCKUI BXOA | npuno»(eHue|

OwwuBka npu YTeHuM nnatbl uUugpoBoro BBoda. [lpoBepbTe CBA3b BBOAA/BbiBOAA B
nopcucTeme paspaboTkv 1 napameTpbl Balwel nnatbl LydpoBoro BBoAa.

| 38. He MOry npoyuTaTh aHanoroBbiv BXoA4 | npuno»(eHue|

Owmbka npu YTeHn nnatbl aHanorosoro BBOAa. I'IpOBepre cBsisb BBOAa/BblBOAA B
noacucreme pa3pa60TKV| 1 napameTpbl Bawen nnatbl aHanorosoro Beoaa.
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| 39. He MOry npoYuTaTb CTPOKOBbLIN BXOA | npuno»(eHue|

Owwnbka npu YTeHuM nnatbl BBOAA cooOLieHuWid. lpoBepbTe CBA3b BBOAA/BbIBOAA B
nogcucteme pa3paboTku 1 napameTpbl Bawen nnatel BBoAA COOBLLEHNIA.

| 40. He MOry BbIBECTU NEePEMEHHYH GYneBCKUN BbIXOA | npuno»(eHue|

Ownbka npu 3anucu nnatbl UMGPOBOro BbiBoda. [lpoBepbTe CBA3b BBOAA/BbIBOAA B
nogcucTteme paspaboTkv 1 napameTpbl Baweii nnatel LMdpoBoro BbIBoAa.

| 41. He Mory BbIBeCTM NepeMeHHyIO aHaNoOroBLIN BbIXOA | npunoxenue |

Owmbka npuy 3anucu aHanoroBoro BbiBoAa. I'Iposepre CBSI3b BBOAA/BbIBOAA B noacucteme
paspa60TKM N napameTpbl Baluen nnatbl aHanoroeoro BbIBOAA.

| 42. He Mory BLIBeCTM NepeMeHHyIO CTPOKOBbIN BbIXOA | npunoxenue |

Ownbka npu 3anucym nnatbl BbiBO4a coobweHui. [MpoBepbTe CBS3b BBOAA/BbIBOAA B
nogcucrteme paspaboTkv 1 napameTpbl Baleii nnatel BbiBoAa COOGLLEHUIA.

| 43. He mory o6paboTaTh GyneBckylo nepeMeHHyo | npunoxenue |

Ownbka npu ucnonHeHun BbizoBa OPERATE pans 6GoneBor nepemeHHon. [poBepbTe
napameTpsbl Ballero Bois3oBa OPERATE.

| 44. He mory o6pa6oTaTh aHanoroByto nepemMeHHyo | npunoxenue |

Owwnbka npu umcnonHeHnn BbidoBa OPERATE pnsi aHanoroBoi nepemeHHon. poBepbTe
napameTpsbl Ballero Bois3oBa OPERATE.

| 45. He mory o6paboTaTh CTPOKOBYIO NEPEMEHHYIO | npunoxenue |

Ownbka npu ucnonHeHun BbizoBa OPERATE pns nepemeHHorn coobuieHus. lNpoeepbTe
napameTpsbl Ballero BbisoBa OPERATE.

| 46. He mory oTkpbITL Nnaty | npunoxenue |

MpunoxxeHne NCNONbL3YET CCbINKy Ha MnaTy HEM3BECTHYIO LieneBoii 3ajaye. MNpoBepbTe CBS3b
BBOZA/BbIBOZA B MoacucTemMe paspaboTku. BoamoxHo, GubnnoTteka noacuctemsl paspaboTku
He COOTBETCTBYET Ballei BEpCcUn LIeNeBoii 3aaun.

| 47. He MOry 3aKpbITb NNarty | npusoxeHue |

I'Ipmno»(eHme MCNONb3yeT CCbIIKYy Ha nnaTty HeU3BeCTHYIO Lenesou 3agade. I'Ipoaepre CBA3b
BBOAA/BbIBOAA B MoAcucTeMe pa3pa60TKV|.
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| 50. He Mory nepenucaTb NepemMeHHy GyneBCKUi BbIXoa | npoz2pamMmma |

[Ose SFC nocnegoBaTenbHOCTU MULLYT OAHY M Ty e NepeMeHHyl UMGpOBOro BbiBoda B
OAHOM UMKre. OTOro HyxHO u3beraTb. B cnyyae Takoro KOHGrMKTa NpUOpPUTET UMeEeT
nporpammMa 3aHuMatowlasi Goree BbICOKOe MecTo B uepapxuu. Ecnv OBe nporpaMmbl
pasMeLLeHbl Ha OLHOM M TOM e YPOBHE pe3yrnbTaT HENpeackasyem.

| 51. He Mory nepenucarb NepPeMeHHYI aHanorosbin BbIXo4 | npoz2pamMma |

Ose SFC nocnenoBaTenbHOCTU NUWYT O4HY N Ty Xe NepemMeHHyo aHanorosoro BbiBoOAa B
OOHOM LMKIie. 3JToro HYXHO n3beratb. B cny4yae TaKoro KOHd)J'IVIKTa npuoputeT mnmeet
nporpamMma 3aHumMaroLllas Gornee BbICOKOE MeCTO B nepapxuu. Ecrnn gBse nporpamMmmbl
pasmeLlleHbl Ha O4HOM U TOM Ke YPOBHE pe3yrbTaT Henpeackasyem.

| 52. He Mory nepenucartb NepeMeHHy CTPOKOBbIN BbIXOA4 | npoz2pamMma |

[Ose SFC nocrnegoBaTternbHOCTM MULWYT OOHY U Ty e NEpPeMeHHylo BbiBoda COOBLeHU B
OOHOM UuMKre. OTOro HyXHO u3beraTb. B cnyyae Takoro KOHMKTa NpUOPUTET UMeEeT
nporpammMa 3aHuMarowiasi Goree BbICOKOe MecTo B uepapxuu. Ecny OBe nporpaMmbl
pasmMeLLeHbl Ha OLHOM M TOM e YPOBHE pe3yrnbTaT HENpenckayem.

| 61. HeM3BeCTHbLIN CMCTEMHBLIN KOZ 3anpoca | npozpamma |

I'Iporpamma ncnonb3dyet Hel'lpaBMJ'IbeIIZ CUCTEMHbIN BbI3OB.

| 62. nepenonnenue nepnona BLIGOpKY | npozpamma |

Livkn uenesoi 3agaun [Jonblue, 4eM OH onpedeneH B noacucteme paspabotku. B
MHOro3afa4Hoi CUCTeMe 3TO O3Ha4aeT YTO ASNA BLINONMHEHUA LMKIa He XBaTaeT BpemMeHu
Jaxke ecnu Tekyllas [ANWMTEeNbHOCTb LMKNa MeHblle YeM onpefeneHHbli nepuon. B
0HO33[a4YHON CcuUCTeMe 9TO Bcerda O3HadyaeT, YTO Ha OAMH LMKM LeneBoW 3ajayu
NPUXOAUTCS CIILLKOM MHOFO onepauui.

CyLecTBYeT HECKOMBbKO CNOCOBOB YCTPaHEHWS 3TOro COOBLLEHUS:

— YMEHbLUMTb KONMNYECTBO onepauuii B ToM MecTe, rae 6bino BeigaHo coobLueHne

— YMEHbLUMTb KONMMYECTBO NEPEeXoaoB, ONTUMU3MNPOBATL CIIOXKHYHO 06paboTky U T.4.

— YMEeHbLIMTb 3arpysky npoueccopa ApyrMMu 3agadamu Ans Toro, 4Tobbl AaTb Gonblue
BpemeHn ISaGRAF

— YMEHbLUMTb Harpy3Ky Ha CBsA3b Ansi TOro, YTobbl AaTb GonbLlue BpemeHn ISaGRAF

— UCMonb30BaTh AMHAMUYECKYIO MOAMMDUKALMIO ANIMTENBHOCTY LIMKIOB, YTOGLI adanTupoBaTth
ANUTENBbHOCTb LIMKIIOB K Pa3nuyHbIM 3Tanam npotecca

— YCTaHOBUTb HYNEBYIO ANUTENBbHOCTb LMKIA U AaTb BO3MOXHOCTb ISaGraf Tak 6bicTpo Kak
oHa MoXeT 6e3 KOHTPOS NPEBLILLIEHNS BPEMEHW LMKNA.

| 63. doyHKUMA nonb3oBaTens He peanusoBaHa | npunoxenue |

MporpaMma uMcnonb3yeT Heu3BecTHylo uenesoi 3ajave C dyHkumio. Bawa 6ubnuoTeka
noAcucTeMbl pa3paboTku MOXET He COOTBETCTBOBATL BEPCUM LIENIEBOV 3adauu.
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| 64. nenexue uenoro Ha 0 | npozpamMmma |

Mporpamma nbiTaeTcs pasgenutb Lenoe 4yucro Ha 0. Korga Takoe cnydaetcs 1ISaGRAF
ucnonb3yeT B KayecTBe pesynbTata MakcumarbHoe yucro. Ecnu onepaHg oTpuuatenbHbiv
TO YMCIO MHBEPTUPYETCS.

Korpa ato cnydaetcqd, ISaGRAF wucnonb3dyeT B KavecTBe pesyrnbTata MakCMmanbHoe
aHanoroBoe 3HayveHue.

Ecnun onepana oTpuuaTenbHbiin, pe3ynbTaT MHBEpTUpyeTCs.

| 65. byHKLUS Nnpeo6Gpa3oBaHUA He peanu3oBaHa | npusIoKeHuUe |

Mporpamma mcnonb3yeT C dyHKUMIO NpeobpasoBaHnsa HEU3BECTHYIO LieneBol 3aaade. Bawa
6nbnuoTteka nogcucTeMbl pa3paboTky MOXET He COOTBETCTBOBaTbL BEPCUM LIENEBON 3adaun.
Korpa Takoe cnyyaetcsi ISaGRAF He npeobpa3syeT 3HaueHue.

| 66. dpyHku. 6rok He peannzoBaH | npunoxenue |

Mporpamma ucnonb3yet C yHKUMOHAaNbHbLIM OrOK HEM3BECTHBIN LeneBov 3agade. Bawa
6ubnuoTeka cucTembl paspaboTkv He COOTBETCTBYET BEpCUM Ballei LieneBoi 3aaayn.

| 67. cTangapTHas dyHKuMA He peanu3oBaHa | npunoxenue |
Mporpamma ncnonb3yeT yHKUMOHambHbIA 610K HEM3BECTHBIN LIENEBO 3aJave.

| 68. nenenue BewecTBEHHOrO Ha 0 | npozpamma |

Mporpamma nbiTaeTca pasgenutb AencteutenbHoe yucno Ha 0. Korga Takoe cnyyaetcs
ISaGRAF wucnonb3yeT B kayecTBe pesynbrata MakcumanbHoe uucrio. Ecnu onepaHp
oTpuLaTenbHbIN TO YNCIIO MHBEPTUPYETCS.

Korgpa ato cnydvaetcsi, 1SaGRAF ucnonb3yeT B KavecTBe pesynbTaTta MakcumarnbHoe
aHanorosoe 3HaveHve.

Ecnu onepaHnf oTpuuaTenbHbIi, pedynbTaT MHBEPTUpYyeTCs.

| 69. HenpaBuIbHbIe paboyne napameTpbl | npusIoKeHue |

Bawe npunoxenne ncnonbsyet Bbi3oB OPERATE ¢ HenpaBunbHbIMu napameTpamu. O6bI4HO
3TO OTUNBLTPOBLIBAETCA KOMMUIATOPOM. 3TO MOXET ObiTb TalMMep NUGO BHYTPEHHSS
nepemeHHasl.

| 72. napameTpbl NPUNOXEHUA Henb3sa MmoauduumMpoBaTb | npuno»(eHue|

|_|pI/1 nonbITKe MO,ElM(*)VILI,MpOBaTb npunoxexHwue, MO,EI,I/ICbMLWIpOBaHHOG npunoXxeHune He MOXeT
HavaTb pa60Ty TaK Kak CMMBOIbI OTNM4YaloTcs. BO3MOXHO oHa Miu HECKOMNbKO nepemMeHHbIX,
mnn nepexonos, wunn beHKLI,MOHaJ'IbeIX 6rnokoB Gbinu  goGaBnEHs!, yoaneHbl wunu
MO,D,VICbVILI,VIpOBaHbI No CpaBHEHUIO C TEKYLLIMM NPUIOXXEHUEM.
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73. He Mory OOHOBUTb: OTNMYaeTcs Habop OyneBCKWUX | MpusioxeHue
nepeMeHHbIX

MogamnuLmpoBaHHOe NPUNOXEHUE He MOXET HavaTb paBboTy, NOTOMY YTO HEKOTOpble ByneBbl
nepeMeHHble Gbinv oGaBneHbl UMK yaaneHsl, MO CPAaBHEHUIO C TEKYLLIUM MPUITOXKEHUEM.

74. He MoOry OGHOBWUTb: OTNMWYaeTCA Habop aHanoroBbIX | MPUJIOKEHUEe
nepemMeHHbIX

MoauncuumpoBaHHoe NPUMOXEHWEe He MOXeT HayaTb paBoTy, MOTOMY 4YTO HEeKoTopble
aHarnoroBble MepeMeHHble Gbiny AoGaBneHbl UMM yAaneHbl, MO CPaBHEHWIO C TEKYLLMM
NPUMNOXEHUEM.

| 75. He Mory 06HOBUTL: oTNMuaeTcs HaGop NepeMeHHbLIX TuNa timer | npunoxerue |

MOﬂ,Md)MuMpOBaHHOE npunoXxeHne He MOXeT Ha4aTb pa60Ty, NOTOMY YTO HEKOTOpble
nepemeHHble-TaﬂMepu Obinu  pobaBneHsl  wnu yoaneHbl, N0 CpaBHEHUD C TeKyLnUm
NPUNoOXeHnem.

76. He Mory OGHOBWUTbL: OTNM4YaeTcs Habop MepeMeHHbIX Tuna | MpusloXKeHue
message

MoauncuumpoBaHHoe NPUMOXEHWEe He MOXeT HayaTb paBoTy, MOTOMY 4YTO HEeKoTopble
nepeMeHHble-CooGLLEeHNst Obinu [oGaBneHbl UnW yaaneHbl, MO CPaBHEHWIO C TEKYLUMM
NPUNOXEHUEM.

| 77. He Mory 06HOBUTL: He Mory HailTM HOBOE NpUOXeHUe | npunoxenue |

MogamncuumpoBaHHOe NPUNOXEHNe He HalAeHO B MaMsATW, YTO-TO HEBEPHOE Cy4Mnoch npu
3arpyske.
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D. Moccapun

Action

Action (FC)

Activity of a
step

Analog
Attribute

Begin
section

Beginning

step
Boolean

Boolean
action

Breakpoint

C function

C language

C source
code

C source
header

Cell

Child SFC
program

LencTtene

Lencrtene
(FC)

AKTMBHOCTb
wara

AHanoroskIn
ATpnbyT

HavanbHas
cekuus

HavanbHbin
war
Bynesckui
™n

Bynesckoe
nencTene

Touka
OCTaHoBa

«C»-
PyHKUNS

A3blk «C»

«C»-kop

3aronoBou-
HbIn  hann
«C»

Avenka

[ouepHss
SFC
nporpaMmMa

Cnvcok onepaTopoB UK NPUCBaNBaHWIA BbIMOITHEHHbIX 3@ OAWH
war nporpamMmbl SFC B aKTUBHOM COCTOSIHUN.

Cumson [loTokoBon [Ouarpammbl. [edAcTBUe npeacTaBnsieT
coboli CNNCOK MHCTPYKLUIA, KOTOPbIE JOMKHbI ObiTh BbIMOMHEHbI
, KOla AVHaMUYeCKUIA MOTOK BCTpeYaeT CMMBOS AENCTBYUSI.

ATpubyT Lwara, KOTOpbIA onpefensieTcsi BblpaxeHnuem SFC.
[leicTBuSA, CBSA3aHHbIE C LIAroM, BbIMOMHSAKTCA B COOTBETCTBUM
C VX aKTUBHOCTbIO.

Tun nepemeHHoi. 3TO ANWHHOE LErNoe Wnu BeLleCTBEHHOoe
yucro.

Knacc nepemeHHbIX. Bo3MOXHble aTpubyTbl MEPEMEHHbIX -
BHYTPEHHWe, BBOZA UMK BbIBOAA.

lpynna nocrnepoBaTenbHbIX MPOTPaMM,  BbIMOMHAEMbIX B
Havane Kaxaoro LMKna 3anycka.

MepBbI War B Tene makpoca. HayanbHbIN War He CBSi3aH C
KakMMu-nv6o npeablaywmnMm AenCTBUSMU.

Tun nepemeHHbix. [lepeMeHHble pgaHHOro Tuna  MoryT
NPVHUMATb TOJNbKO UCTUHHOE WIN JIOXKHOE 3HaYeHne

Henctene SFC: OyneBcko nepeMeHHOV npucBavMBaeTCcs
3HayYeHVe akTMBHOCTY curHana wara

MecTto B nporpamme, nomeveHHoOe Monb3oBaTenieM BO BPeMsi
oTnapkn. Touka octaHoBa - war SFC unu nepexod. Cucrtema
ocTaHaBnuBaeTcs, koraa SFC gocturaeTt Toukn ocTaHoBa.
®yHKUMS, HanucaHHas Ha «C», Bbl3BaHHAs M3 MporpaMMbl
ISaGRAF (HanucaHHOW Ha ApYyroM $3blKe) CUHXPOHHO. «Cx»-
dyHKumn noctaensatotces ICS Triplex ISaGRAF Inc unu nuwyTca
nonb3oBaTtenem

Asbik nporpaMMmnpoBaHus BbICOKOIO YPOBHS,
npegHasHa4yeHHbI  ANs OnucaHus OeNcTBUMA  KOMMbIOTepa,
Takux Kkak «C»-pyHKUMM 1 yHKLMM npeobpasoBaHms
TekcToBbIV haiin, coaepxalyuii nporpammy Ha sisblke «C»

TekcToBbI  (palrn, coaepXaliMin npoTOTUMbI  OYHKUMA U
onpegeneHns TUnoB, HeobxoanMbIX AN NPOrpaMMbl Ha A3blke
«C»

OnemeHTapHass obnactb B rpaduyeckon matpuue Ans
rpacpuyeckux s3bikoB, Takux kak SFC, FBD unm LD.

SFC- nporpamma, ynpasnsemass gpyron SFC- nporpammoi,
Ha3blBaeMOW poAUTENBCKON
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Clearing a OcBoboxage- Onepaunsi BO BpeMsi BbINOMHEHMS NPOrpaMMbl: BCe MapKepbl,
transition HVWe nepexo- co3aaHHble paHee, yaansaTcs. BblpaxeHue co3paértcs Ha
na KaxgoMm criegytoLlem Liare.
Coll BuTtok padhuueckas coctasnsiowas LD-nporpammbl, mcnonb3yemas
Ans oToBpaXKeHNs1 NpMcBaMBaHNA NePeMeHHbIX BbIBOAA.
Comment KommeHTa-  TeKcCT, BKMIOYEHHbIN B NPOrpammy, HO He UMEIOLLMIA BNUSHWA Ha
pui €€ BbINOSIHEHNE
Comment KommeHTa-  TekcT, npucoeauHéHHbin k SFC- wary unu nepexopgy, HO He
(SFC) pvn (SFC)  vmetowmn BNNSAHUS Ha €€ BbINOMHeHne
Common O6Lwwmn [OnanasoH o6baBneHust crnoB. Takve 06bekTbl MOryT ObiTb
MCnonb30BaHbI 6o NporpaMmmon n3 noboro NpoekTa.
Condition Ycnosusi  ( ByneBo BblpaxeHue npucoeamHéHHoe k SFC- nepexopy.
(fora onsa nepexo- [lepexon He MOXET ObITb COBEPLUEH, €CIM BbIPaXXEHNE JTOXHO.
transition) na)
Connector CoepnHu- pachuyeckas komnoHeHTa FC, koTopasi npefcTaBnseT cBs3b,
(FC) Tenb (FC) OT TOYKM MOTOKOBOW Auarpammbl dencteumio un Tecty FC.
pachuyecknii cMMBON MNpbbKKA — 3TO MamneHbKUN KPYXXOK C
HOMEPOM CCbINKN 3IeMeHTa Ha3HauYeHus.
Constant KoHcTanTa BykBeHHOe  BbIpaXKeHWe, wucnonb3yemoe ANs  ONuUCaHus
expression NMOCTOSIHHOTO 3HayeHusi. KOHCTaHTbl CBA3aHbl C OAHMM TUMOM.
Contact KoHTakT lpachmueckass coctaBnsawowas LD- nporpammbl. OHa
oTobpaxaeT cTaTyc nepeMeHHol BBOAA.
Conversion  lNpeobpaso- PunbTp, CBsI3aHHbLIA C AHANOroBOM MEpPEeMEHHOW BBOAA WM
BaHue BbiBoAa. [lpeobpa3oBaHne aBTOMaTMYeCKW NPOW3BOAUTCS
BCAKMN pas3, Korga 3Ha4yeHue MepemMeHHON BBOAUTCA WNnn
BbIBOAUTCSI.
Conversion  ®yHKuus «C»- dyHKUMS, KoTOpas onvcbiBaeT npeobpasoBaHve. Takoe
function npeobpaso- npeobpaszoBaHMe MOXET ObiTb MpucoeaMHeHo K nobon
BaHus aHaroroBov nepeMeHHon BBoAa / BbiBoAa
Conversion  Tabnuua Habop Touek, KoTopble onpeaensitoT NMHENHOe (MOCErMEHTHOE)
table npeobpaso- npeobpasoBaHne. Takoe npeobpas3oBaHMe MOXeT ObITb
BaHus npucoeanHeHo K nobon aHanorosow nepemeHHon Beoga /
BbIBOAA
Cross Mepekpéct- UHdbopmauusi, cobpaHHas cuctemon paspaboTkn ISaGRAF,
references Has ccblflka  MpO CrnoBapb MEepeMeHHbIX, a Takke Npo WX UCNoNb3oBaHe B
nporpamme.
Current Tekywni PesynbtaT uHcTpykummn B IL-nporpamme. Tekywwmn pesynbtaT
result (IL) pesynbTar MOXET OblTb MU3MEHEH MHCTPYKUMEA MMM MCMONb30oBaThCsA ANst
(B a3bike IL ) cospgaHus nepeMeHHON.
Cycle timing BpemeHHon  [OnuTenbHOCTb UCMOMNHEHMS TekyLero uukna.0000
upmKn
Cycle to Pexum BbINONHAEMbIN pexuM: B 9TOM PeXUME LiMKIbl UCMOMHATCSA No
cycle mode nocnegoBa- ouvepeau, B COOTBETCTBUMM C WMHCTPYKUMSIMKA NOnb3oBaTtens,
TenbHOro AaHHbIMM OTNaauvKy.
BbINONHe-
HWS LIMKINOB
Cyclic Linknnyec- ATpnbyT nporpammbl, KOTOpasi BCeraa BbINOMHSAETCS.
Knn
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Decision
(FC)

Defined
word

Delayed
operation

(L)
Diary

Dictionary

Edge

End section
Ending step
Expression

Father SFC
program

FBD
FC

Flow Chart

Function
block

Functional
Block
Diagram

Global

Hierarchy

Pelwenune
(FC)

Makpoonpe-
AenexHve

Onepauusi
3agepxkn (B
a3blke IL)

[OHeBHUK

CnoBapb

DpoHT

Cekuust End

MocnegHnin
war
BobipaxeHue

Pogutens-
ckas  SFC-
nporpamMmMa
FBD

FC

MoTokoBas
Ounarpamma

DyHKUMO-
HanbHbIN
6nok
[Ounarpamma
dyHKUMO-
HarnbHOro
6noka.
nobGanb-
HbIN

Mepapxus

(Take HasbiBaeTca TecT) CumBON MNOTOKOBOW Auarpammbl
NMPUCOEAMHEHHBIN K BGyneBckoMy  BblpaxeHuto.  [loTok
HanpaenseTcs no cumeonam Ja wnu HeT B 3aBucuMMocTv OT
COCTOSIHUSI BbIPaXXeHUsI.

YHUKanbHbIi  naeHTUudukaTop, KOTOPbIA UCMOMNb3yeTca Ans
MoACTaHOBKM B Ni0G0e BblpaXXeHne TeKcTa Nporpammbl.

Onepauua B IL-nporpamme, KoTopasi BbINOSHAETCA Npu
06HapYXEHUN UHCTPYKLUMK «(» B Mporpamme.

TekcToBbIV (hann, cogepxalimin Bce 3anucym 06 M3MEHEHUsX,
cOoenaHHblX Hag opHou nporpammon. Kaxgas  3anucb
3aBepLUAETCS [ATON U3MEHEHUS.

Cnncok BHELLHUX MEePEeMEHHbIX, NePEMEHHbIX BBOAA/BbIBOAA U
MaKpOCOB, UCMOMb3yeMbIX B MPOrpaMmmax npoekTa.

M3meHeHne 3HauveHusi OyneBckol nepemeHHon. [lepegHuit
(POHT 03HaA4YaeT MW3MEHEHWE C JIOKHOrO 3Ha4YeHust Ha
WUCTUHHOE, 3aHWUIN PPOHT - C UCTUHHOIO Ha MOXHOE.

pynna uUMKIMYECKUX nporpaMM, WCMOMHSeMas B  KOHLEe
KaXKJoro ykasaHHOro Lukna.

MocnepHee pevicteue B Tene makpo wara SFC.

Habop  onepatopoB 1 NOEHTUUKATOPOB, KOTOpble
oTOOpaxatoT BbluMCneHne opMynbl.
SFC-nporpamma, KoTopas  ynpaensetr  pgpyron  SFC-
nporpaMmMomn, Ha3blBaeMow 4O4EepHEN.

Asbik grarpamm gyHKUMOHabHbIX 6r10K0B
"MoTokoBas uarpamma”.

"padmyecknin A3biK UCMOMb3YHOLWNACA A1 ONUCaHUSI NMOTOKOB.
Onarpamma cocToUT U3  OEWCTBUIA, KOTOpbIE  OOMKHbI
BbIMOMHATLCS W PELUEHW, KOTOpble [omnyckail Bblibop w3
pasnu4yHbIX HanpaBneHu notoka. Asbik [NoTokoBbIX Ouarpamm
No3BOSSieT pUCOBaTb LTKIbl, KOTOPbIE OOMKHbI BbINOMHATLCA
Ha nocriegoBaTenbHbIX LMKMax.

padpuyecknii komnoHeHT a3blka FBD, koTopbi npeacTtasnsieT
CTaHOapTHYI aneMeHTapHyo dyHkumo 6ubnmortekn ISaGRAF.

lpadunyecknin A3bIK : paBeHCTBA COCTOST M3 CTaHAAPTHbIX
anemeHTapHbix 6nokoB 6ubnuotekn ISaGRAF u cBsizaHbl
BMeCTe B AuarpaMmmy.

[unanasoH obnactu BWOMMOCTM MNEPEMEHHbIX U MaKpOCOB.
mobanbHble OGbekTbl MOryT OblTb WCMOMb30BaHbl 6O
NPOrpaMMon, BXOOSALLEN B MPOEKT.

ApPXUTEKTYpa NpOeKTa, pa3genéHHOro Ha HECKOMbKO Nporpamm.
Wepapxuyeckoe  [OepeBO  MNokasbiBaeT  CBA3N  Mexay
pPOAMTENBCKUMU 1 AOHEPHUMM NpOrpamMmMamMu.
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1/0O board MnaTa AnnapaTHbii  pecypc. [Mnata xapaktepusyetcss TUMOM MU
BBOAa/ HanpaBneHueMm ( BBOg wnu BbiBog4 ). [NapameTpbl nnatbl
BbIBOAA onucaHbl B oubnmoteke ISaGRAF.
I/0 channel Kanan Toyka coeguHeHust nnatbl BBOoAa - BbiBoga. Kanan moxet
BBOAa/ norny4atb OA4HY NEepeMeHHy0 BBOAA - BbIBOAA.
BblBOAA
1/0 CoepguHe- OnpepeneHne cBsA3er Mexay NepeMeHHbIMM MporpaMmbl U
connection Hve BBoAa/ KaHanamu nnatbl, CyLLECTBYOLLMMU B BbIGPAHHOWM CUCTEME.
BbIBOAA
I/O variable  NepemeH- [MepemeHHasn, coeauMHEHHass C YCTPOMCTBOM BBOAA WM
Hasa BBoja/ BbiBoga. [lepemMeHHas BBoga - BbiBoAa [AOmkHa ObITb
BblBOAA coeflMHeHa ¢ KaHarnom nnaTbl BBOAaA - BbIBOAA.
Identifier MpeHTndm-  YHukanbHoe CrnoBO, UCMONb3yemMoe And  MpeAcTaBreHus
KaTop nepeMeHHOM UM KOHCTaHTbl B MPOrpamMMUpOBaHUM.
IL Cnncok Asbik Cnncka NHCTpykumii
MHcTpyKumn
Initial CoctosiHme  Cnmcok HavanbHbix genctBun SFC- nporpammbl, KoTopble
situation MHUUManM-  onpeaensitoT COCTOsIHWE NporpaMMbl B MOMEHT €€ cTapTa.
3aumn
Initial step LWar uHu- CneumanbHas onepauus SFC-nporpammel, KoTopas
uManusauum  BbINOMHSAETCS B MOMEHT 3arycka.
Input Beoa ATpubyT nepemeHHon. Takasi nepemMeHHasi MoOXeT ObITb
CBsi3aHa C yCTPOMCTBOM BBOAA.
Instruction WHcTpykuusi  OnemeHTapHas onepauusi  IL-mporpammbl, BHECEHHasi B
TEKCTOBYIO CTPOKY.
Instruction Cnncok A3bIK HU3KOrO YPOBHS, COCTOALMIA U3 MOCHEeAoBaTENbHOrO
List MHCTpyKUMiA  crnmcka anemMeHTapHbIX onepauyin.
Integer Lienoe Knacc aHanoroBbIx NepeMeHHbIX, XpaHawmxes B dopmarte 32-
OMTOBOrO LIErioro co 3HaKoM.
Internal BHyTpeHHsIs  ATpuOyT nepemeHHoW, He CBSiI3aHHOW C YCTPOWCTBOM BBOAA -
BbIBOAA.
Jump to a Mpbpkok  k [pachmueckuin komnoHeHT SFC, koTopbii M306paxaeT CBsA3b
step wary nepexoda C BbINONHeHWeM onepaumu. [pacduyeckunii cuMmBorn
npbbkKa - CTpernka ¢ HOMEpPOM [EWNCTBWS, Ha KoTopoe OyaeT
OCYLLIECTBIEH MPbPKOK.
Keyword Kntouesoe 3ape3epBrpoBaHHOE CIOBO si3blka NPOrpaMMUPOBaHMSL.
CnoBo
Label (IL) Metka (B IL) WpoeHTudmkatop B Havane IL-MHCTpyKUMM, KOTOPbIN MOXET
ObITb CNONBb30BaH kak onepaHg onepartopa JMP.
Ladder Penennas pacdmyeckmin  53blK, OOBLEAMHSIIOLIMA KOHTAKTbl U BUTKM.
Diagram onarpamma  NpepgHasHayeH OAnst NpoeKTMpoBaHusi ByneBCKnX ypaBHEHUN.
LD £A3bIK peneriHbix guarpamm
Level 1 of 1- ypoBeHb B [naBHoe onncaHve SFC-nporpammbl. 1-ypoBeHb rpynnupyet
the SFC SFC CXeMbl 1 NPUCOEeaMHSIET KOMMEHTapUK.
Level 2 of 2- ypoBeHb B [letanbHoe onucanne SFC-nporpammbl. B aTOoM onucaHum
the SFC SFC OEeNCTBUA BHYTPM LIAroB U GyneBckue yCrnoBusi CBA3bIBAKOTCS C
nepexogamu.
Library Bubnunoteka Habop nporpaMMHbIX U annapaTHbIX PeCYpCcoB, KOTOPbIE MOTYT
ObITb HENOCPEACTBEHHO BCTaBMEHbI B Mporpammy.
Local JlokanbHbii  [uanasoH ob6nact BMOAMMOCTM MNEPEMEHHBbIX W  MaKPOCOB.
JlokanbHble 06bEKTBI MOTYT GbITb MCMONB30BaHbl TOMLKO OAHON
13 NporpaMm rnpoekTa.
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Locked 1/0

Macro step

Matrix

Message

Modbus

Modifier (IL)

Network
address

Non-stored
action

OEM key
code (I/0
board)

OEM
parameter
(/0 board)
Operand (IL)
Operation
(IL)

Output

Parameter
(C function)

Parameter
(/0 board)
Parent
program

Power rail

Program

3aKpbIThIN
BBOA/ BbIBOA

Makpo war

MaTtpuua

CoobLeHne

CeTeBol
NPOTOKON
Modbus
Mogudumka-
Top (BIL)
CeTeBon
agpec

He coxpaHs-
emoe
nevnctene
Koa naro-
TOBUTENS
obopypno-
BaHWsA

OnepaHg
Onepauus
BbiBog

MapameTp
«C» -
PyHKUMM
MapameTp
nnatbl
BBoAa/
BblBOAA
Pogutens-
ckasi
nporpamma
WuHa
nuTaHns
Mporpamma

lMepemeHHas BBOAA MM BbIBOAA, NTOTMYECKM pasbeanHEHHas C
coobLiarLwmmest yCTpoicTBOM BBOAA MU BbIBOAA MPY NMOMOLLM
KOMaHAbl «3aKpbITb», JAHHOW NOMb30BaTENeM B OTNagumke.
pacpuyeckmin komnoHeHT SFC. Makpo Lwar - 3To yHuKanbHas
rpynna LuaroB M nepexofos, NpeAcTaBrieHHas onpeaenéHHbIM
CVYMBOJIOM B [MaBHOW AnarpamMmme 1 ornvcaHHas oTAernbHO.
Jlornyeckoe pasgeneHne  pepgakTupyemon obnactm  Ha
NPSIMOYrOnbHbIE SYENKN BO BPEMS BbINOMHEHWUS NPOrpaMMbl Ha
rpadonyeckom A3bIKe.

Tun nepemeHHol. [lepeMeHHble 3TOro TUnNa cofepxaTt CTPOKY
nepemMeHHOW AMWHbI.

Master-Slave npotokon. LleneBasi cuctema 1ISaGRAF moxet
ObITb NOAYMHEHHBIM MO OTHOLLEHWIO K BHELLHEW cucTeme (Takow
Kak ynpasrnsitoLLiasi cuctema ) B MOSHOM apXUTEKTYpe.
OQMHOYHBIV CMMBOS1, MOMELLEHHbIV B KOHLIE KITHOYEBOro CroBa
IL, KOTOPbIN N3MEHSsIET 3HaYeHne onepaTopa.

dopmarnbHbI  LecTHagUaTePUYHbIA aapec, KOTOpbIA MOXEeT
ObITb onpenenéH ans Kaxkaon nepemeHHon. JToT agpec
ncnonb3yeTcs npoTokoriom Modbus npu coeaMHeHnn cuctembl
C BHELUHEN CUCTEMOWN.

SFC- gencraue : CNMCOK ONepaTopoB, BbINOMHAEMbIX B KaXO0M
LUMKINe LUeneBOW 3ajauyu, Korga COOTBETCTBYHOLMA Liar - B
AKTVBHOM COCTOSIHUW.

LecTHaguaTepuyHblin  16-6MTOBBIN KOA, ONpPedenéHHbI Ans
KaXOon nnaTbl BBoAA - BbiBoga B 6ubnuoteke ISaGRAF. OH
MOEHTUULMPYET N3rOTOBUTENS NNaThl.

MaoeHTMdMKaUMOHHBLIM NapamMeTp nnatbl, OonpedeneHHbln eé
pa3pabotumkomM. ITO MOXeT ObiTb Kak KOHCTaHTa, TaKk W
rnepemMeHHasi, ornpegenseMasi nofb3oBaTeneM BO Bpemsi
CoeauHeHVs BBOAA-BbIBOAA.

MepemeHHas unn KoHCTaHTa, obpabaTbiBaemasi anemMeHTapHoN
VHCTpyKUmen IL.

OcHoBHasi MHCTPyKumMs n3sbika IL. B ocHoBHOM cBsizaHa C
onepaHAamu B UHCTPYKLMSX.

ATpubyT nepemeHHoi. Takue nepemeHHble CBA3aHbl C
YCTPOVCTBOM BbIBOAA LIENeBON MalUWHbI.

3HaueHue, nepepaHHoe «C»- cyHkuun. . Xapakrtepusyetcs
€ro TUrnom.

KoHcTaHTa wnmn onpe,qenéHHoe nonb3oBaTtenemMm 3HayvyeHune -
napameTp CTaH,D,apTHOVI nnaTel BBOAa-BbiBofda. MoxeT ObiTb
3a4aHo nporpaMmMHO BO BpeMsd coeaunHeHUsA BBOOa-BbiBOAA.

Mporpamma, HanucaHHas Ha Ntbom A3blke, kKoTopas ynpasnseT
( vnu BbI3bIBAET ) Apyryto nporpammy ( HanucaHHyto He Ha SFC
), HasbiBaeMyto e€ noanporpamMmmon.

MmaBHble neBble W  MpaBble  BepTUKamnbHble  LUWHBI,
pacnonoXeHHbIE C Kpar penenHon gnarpammbl.

OcHOBHOV MporpaMMHbIA - aneMeHT npoekta. [porpamma
MULIETCS HA OAHOM $3blke M MOMELLAETCH B Mepapxuyeckoe
[epeBo NpoekTa.
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Project MpoekT MporpammHas obnacTtb, kOTOpas COAEPXUT BCHO MHAOPMaLMIO
( nporpammbl, NepemMeHHble, ... ) AN OAHOro MNPUIIOXEHUSI
1ISaGRAF.

Pulse action Umnynb- SFC- peilcTBue : CNUCOK OMepaTopoB, BbIMOMHSAEMbIX TOMNbKO
CHoe OOMH pa3 Npuv aKkTMBM3aLUMM COOTBETCTBYHIOLLIETO Lara.
nencTtene

Range [nana3oH YacTb nporpammbl, B KOTOPON MOXET MCMONb30BaTbCA OOBLEKT.
MpenonpenenénHble  avanasoHa ISaGRAF - obwwi,
rnobanbHbIN, NOKanbHbIN.

Real BeuwiectBeH- Knacc aHanoroBon nepemMeHHoW, KOTopasi XpaHUTCS Kak Yncro

HbI C MnaBaloLLEN TOYKON C OAMHAPHOM TOYHOCTbIO B 32- OUTOBOM
dopmarte.

Real board PeanbHas Mnata BBOAa-BbIBOAA, dusmyeckn COeNHEHHas [
nnaTa YCTPOMCTBOM BBOAa-BbIBOAA LIENEBOr0 KOMMbIOTEPA.

Real time Pexnm HopmanbHbI pexum MCMNOMHEHWS: Lenesom LMKI

mode pearnbHoro nepekrnyYaeTcss npyv MNOMOLWM MPOrpaMMHOrO  BPEMEHHOTO
BpEMEHMN uukna.

Reference Howmep OecatuuHoe uucno ( 1...65535 ) , koTopoe uaeHTUdULMpyeT

number CCbINKN SFC- war unn SFC- nepexoa.

(SFC)

Register (IL) Peructp Tekywmn pesynbtaT nocrnegoBaTenbHOCTN AencTeum IL.

Return value BosBpawa- 3HayeHne, Bo3BpallaemMoe MoAnNporpamMMol B KOHLUe

of a sub- emoe BbINnonHeHns. OHO MCronb3yeTca B onepauusix Bbli3biBaBLUEN

program 3HayeHue noanporpaMmbl.
noanpo-
rpammbi.

Run time Owwubka npn Owwnbka npunoxenns, obHapyxeHHas |SaGRAF Bo Bpewms

error BbIMOSIHEHUW  BbIMNOMHEHUSI.

Section Cekuusi Fpynna  nporpamm, BbIMOMHSIEMasi MO OAWMHAKOBbIM

OVHaMUYeCKUM npasBunam.

Separator Pasnenu- CneuuanbHbIi CMMBOMN UMM Fpynna CUMMBOJSIOB, MCMONb3yemMasi
Tenb Ons pasfgeneHns NAeHTUMMKaTopoB B A3bIKe.

Sequential MocnepgoBa- [padunyeckun A3biK : NPOLIECC OMUCLIBAETCS KaK CMMCOK LLaros,

Function TenbHas CBfA3aHHbIX nepexojamu. [lencTBuS CBsi3aHbl C  LUaramu.

Chart dyHKUMO- Mepexonpl onpeaenstoTcs GyNeBCKUMY YCIOBUSIMU.

HanbHas
Ounarpamma

Sequential Mocnepgosa- [pynna nporpamMM npoekta. BbinonHeHne 3Tux nporpamm

section TenbHbI NoAYMHEHO AMHAaMUYeckuM npasunam ssbika SFC.
pasgen

SFC Asbik NMocnegoBatenbHbIx PyHKLUMOHaNbHBIX Cxem

ST Asbik CTPYKTYpPMPOBaHHOTO TeKCTa

Statement Onepatop OcHoBHasi nonHas onepauus ST.

Step LWar OcHoBHoW rpadmnyeckmin komnoHeHT SFC. Lar npepcraBnser
YCTOMYMBYKO CTagmio npouecca M un3obpaxaeTcs KBaapaToM.
Kaxgomy lary cTaBuTCA B COOTBETCTBME €r0 HOMeEp.
AKTVBHOCTb LIa@ra MCnonb3yeTcsl Ansl KOHTPOMs BbINOMHEHUS
COOTBETCTBYHLLErO NpoLecca.

String CTpoka Habop cMMBONOB, XpaHsILLMICS B NEPEMEHHON TUNa message.
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Structured CTpyKTypK-

Text pOBaHHbLIN
TeKCT

Sub- Moanpo-

program rpamma

Target Llenb

Target cycle Lleneson
LK

Technical TexHuuec-

note Kne npwm-
MeyvaHus

Test (FC) Tect (FC)

Timer Tavimep

Token (SFC) Mapkep

Toolbox Komnnexr
WHCTPYMEH-
TanbHbIX
cpeacTts
Top level Mporpamma
program BEPXHEro
YPOBHS
Transition Mepexon
Type Tun
Validity of a ~ MicTuHHOCTB
transition nepexoga
Variable Mepemen-
Has
Virtual board BwupTyanb-
Has nnata

CTpYKTYpUpPOBaHHBIN A3bIK BbICOKOrO YPOBHS, COYeTaroLwui
NnpuUcBamMBaHWsl, KOHCTPYKLMU BbICOKOrO YPOBHSI ( Takue Kak
if/then/else ) n BbI30BbI DYHKUMIA.

Mporpamma, HanUcaHHasi Ha KakOM-NNGO SA3bIKe U Bbi3biBaeMast
Opyror nporpammon, Ha3biBaeMol €€ poauTENbCKOW.

LleneBas mawuHa ISaGRAF, koTopasi nogaepxuBaeTt 6asoBoe
MO 1ISaGRAF.

Habop [pencTBuiA, BLINOMHSIEMbIA  KaxAbll  pa3, Korda
aKTuBusupyetcs cuctema ISaGRAF. DencTteus
nepekrYvalTcsl B COOTBETCTBMM C NPOrpaMMHbIM BPEMEHHbBIM
LIMKITOM.

PykoBoacTtBo nonb3oBatenss no 3nemeHTam 6ubnuoTteku
1ISaGRAF ( «C»- dpyHKuMM, DyHKUMOHANbHbIE G6oKW, OyHKLMK
npeobpa3oBaHusa UNK NNaTbl BBOAA-BbIBOAA ).

(Take HasbiBaeTcs pelueHVe)CMMBOMN MOTOKOBOW Auarpammbl
NpUCOeaMHEHHbI K OyneBckoMmy  BbipaxkeHuto.  [oTok
HanpaensieTca no cumeonam [a wnv HeTt B 3aBMCMMOCTM OT
COCTOSIHMS BbIpaXEHUS.

Tun nepemeHHol. Takue nepemeHHble copepxaT 3HayYeHve
BPEMEHWN U MOryT ObITb aBTOMAaTU4eCkn OBHOBNEHbI CUCTEMOW
BO BPeMsi BbINOSTHEHWS NMPOrpaMMbl.

padmyeckun mapkep, UCMonb3yemMbll ONs  M306paxeHus
akTuBHoro wara SFC- nporpaMmmbil.

ManeHbkoe rpadmyeckoe OKHO, MpuHaAnexallee OKHY
MHCTPYMeHTa rpachudeckoro pegaktmposaHnusi. OHo rpynnupyeT
rnaBHble knasmwy Ans Belibopa rpadnyecknx KOMNOHEHTOB.

Mporpamma, pa3melléHHas Ha BepXy Mepapxuyeckoro gepesa.
Bhi3biBaeTcs cMCTEMOMN.

"maBHbIN rpadpmyeckuii komnoHeHT SFC. Mepexon onpenensieT
OTHOLLEHNe Mexay pa3nuuHbiMu SFC-waramu. Nepexon nveet
noeHTuuKaumorHHeln  Homep. K kaxgomy — nepexogy
npucoeanHseTcs bynesckoe ycrosue.

Knacc nepemeHHbIx ognHakoBoro popmata. OCHOBHbIE TUMbI -
OyrneBCKuWiA, aHanoroBbIi, TaMep 1 CoobLLeHVE.

ATpubyt nepexopa. [lepexog npoBepsieTcs, Korga Bce
npeaplgyLime Lwarn akTMBHbI.

YHuKanbHoe npecTaBfieHne anemMeHTapHbIX AaHHbIX, KOTOpoe
obpabaTbiBaeTCa B Nporpamme Unv npoekTe.

MnaTa BBOAA- BbIBOAA , KOTOpPasi PM3MYECKN He coeduHeHa C
YCTPOWCTBOM BBOAA-BbIBOAA LIeNIeBOW MaLUVHbI.
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MpeameTHLIN yKasaTenb

E. lNpeameTHbIN YKa3aTesb

%, A-98, B-193

=, A-145

:= (ST npucsoenue), B-241
=1, B-263

1 yposens SFC, D-447
AnyTarget, A-111
appli.tst, C-345, C-373
appli.x8m, C-345, C-373
ARCREATE, B-325
ARREAD, B-326
ARWRITE, B-327

ASCII, B-317

ASIN, B-304

Begin, A-27

BinaryFile, A-110
Boolean, A-87, D-444

C 3aromnoBok, D-444

C xom, A-107

C ¢ynkuum, C-382, C-389
C ¢yuknuonanpHbie O10ku, C-382
C ¢yHKIMOHANBHBIN 070K, A-158
C dynxmus, A-158, D-444
CHAR, B-317

Cycle, A-147
DAY_TIME, B-324

DDE, A-126

DELETE, B-318

EN, A-59

End, A-27, A-150

ENO, A-59

Ethernet, A-37

F _CLOSE, B-329
F_EOF, B-330
F_ROPEN, B-328
F_WOPEN, B-328

FA READ, B-331

FA WRITE, B-333
FALSE, A-87

FBD, A-66, C-390, D-446
FC, A-49, B-213, D-446

FC nognporpamma, B-215

FC coenunurens, A-52
FIND, B-319

FM_READ, B-335

From, A-111

Goto, A-148

If, A-149

IF, B-217

IL, A-129, D-447

INSERT, B-320

Integer, A-87

ISA 3amaga (OS9), C-347
isa_main, C-358, C-360
isa_register_slave, C-357
ISAKER 3agaua (0S9), C-348
ISAKERET.O (VxWorks), C-359
ISAKERSE.O (VxWorks), C-359
ISAMOD (VxWorks), C-356
ISANET 3agaua (0S9), C-349
ISATST 3amaua (OS9), C-348
ISAx0, C-353

ISAx1, C-353

ISAx1 -(VxWorks), C-364
ISAx2, C-353

ISAx3, C-353

ISAx4, C-353

ISAxS, C-353

ISAx6, C-353

Label, A-148

LD, A-47, A-55, A-57, D-447
LEFT, B-320

LIMIT, B-311

MAX, B-311

Message, A-87

MID, B-321

MIN, B-310

MLEN, B-322

MOD, B-312

Modbus, D-448

MODBUS, A-90
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MUX4, B-313

MUXS, B-314

N monudukarop, A-45

NOT, A-68, A-69

ODD, B-315

OEM kitou, A-155

OEM mnapawmetp, A-155

OEM mnapawmerp (ruiata B/B), D-448

OR, A-67

P momudukatop, A-45

PO monuduxarop, A-45

P1 monuduxarop, A-45

Print, A-146

PrintTime, A-146

Quick LD, A-47, A-55, A-57

RAND, B-315

Real, A-87

REPEAT, B-217

REPLACE, B-323

Return, A-58, A-68

RIGHT, B-324

Run-time, A-33

SEL, B-316

Sequential, A-27

SFC, A-38, A-106, A-120, A-165, C-
390, D-449

SFC ranepes, A-47

SHL, B-309

SHR, B-309

SIN, B-306

SlavesLink, C-362

ST, A-46, A-129, C-398, D-449

SYSTEM, B-279

Target, A-111

TextFile, A-110

Timer, A-87

To, A-112

TP, B-290

TRUE, A-87

tst_ main_ex, C-361

ULongData, A-109

VarList, A-109

AxTuBH3UpOBaTH, A-117
AKTHUBHOCTH 11ara, B-247, D-444
AKTHUBHOCTSH 111ara, B-198

Amnanor, C-384, D-444

Amnanoru, C-383

Aprymenr, A-158

Apkcunyc, B-304

Apxus, A-26, A-153, A-160, A-169
Atpubyr, D-444

Bubnnoteka, A-26, A-32, A-96, A-114,
A-140, A-151, A-160, C-382, D-447

bunapHslit cenexrop, B-316
butmar, A-130

burosoe nose, A-131
Brnoxuposats, A-119
Brnokuposka, A-170
Bbynesckoe neiictue, D-444
Bynesckoe neiictue, A-45

B/B, A-34, A-95, A-96, A-115, A-119,

A-139, A-154, A-155, A-170
B/B cnenuduyeckuii, B-216
Beeoa, A-155
Beox, A-95, A-115, A-139, A-141
BepxHuit yposens, A-27
Bupryansnas miara, A-170, D-450
BuptyaneHas niara, A-96
Butok, A-57, A-67, D-445
Bkneuts LD, A-63
Buytpennuii, D-447
BosBpaiaemoe 3Hauenue, D-449

BoccranoButs, A-26, A-153, A-160, A-

161, A-169
Bpemennoii nuki, D-445
Bpemennoii uki, A-33, A-118
BcerubiBaromue kommeHTapuu, A-64
Bcraeuts FBD, A-70, A-71
Bcraeuts FC, A-53
Bcraeuts SFC, A-42
BcraButh BUTOK, A-61
BcraButh KOHTAKT, A-61
BcraBuTh nepemenHyto, A-44, A-86
BcraButh noacrpoky, B-320

Wait, A-147 BcraButs ciot, A-95

WHILE, B-217 BcraButh crynens, A-62

XOR, B-263 BcraButh TekcT, A-76
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BceraButs daiii, A-76
BcraButs snement FBD, A-68
Bcerasuts anement FC, A-50

Bcerpoennslit ucxoausiii kox, A-136

Bxon, B-188, D-447
Bri6pats [Ipoxxextop, A-132
Bri6pats anement FBD, A-68
Bri6pats anement FC, A-51

BeiBog, A-95, A-115, A-139, A-155

Brirpysurs, A-135

Beirpysuts (moarotosurs), A-136

Boimonauth oquH Uk, A-118
Bripaxxenue, D-446
Bripesats FBD, A-70
Beipesars FC, A-53
Beipeszats LD, A-63
Bripesats SFC, A-42
Bripesats nepemennyo, A-86
Bripesats Teket, A-76
Beixon, B-188, D-448
lanepes, A-47

I'enepauus xoma, A-32, A-104
I'noOaneHslii, D-446
I'paduxa, A-130, A-134
I'pynma, A-25, A-132

I'pynna npoekros, A-25
Jamm, A-128

Jsurats FBD, A-69

JBurats FC, A-52

JBurats SFC, A-43

JBurate miary, A-95
[Jsurats IIpoxexrop, A-132
JBunyThIpOrpamMmy, A-31
JeiicTBue, A-49, B-216, D-444
JletictBuTeapHas miara, A-96
JetictButenbHbIl, D-449
JetictBus, B-214
Heckpunrop, A-23, A-34
Heckpunrop npoexta, A-24
JnarHoctuka, A-138
Juamnason, D-449
Hupexropus, A-174

JlnuHa coooduienus, B-322
Jnuna crpoku, B-322

JlnutenbHOCTh akTUBHOCTH, B-198, B-
247

JueBnuk, A-30, D-446

Jokymenrt, A-24, A-34, A-163

JlokymeHT npoekra, A-24

JlokymeHT npoekra, A-34, A-163

Houepnsas, B-185

Houepnsas SFC, B-185

Jouepnss nporpamma, A-28

Houepnsas nporpamma SFC, A-28, D-
444

3aromnoeku C, C-385, C-391

3arosoBok C, C-413

3anepkanHas oneparusd (IL), D-446

3akpsIThlit B/B, D-448

3akpbITh daiin, B-329

3amenuth, A-43, A-53, A-63, A-70, A-
76

3aMeHUTh MOACTPOKy, B-323

3anuch B daitn, B-333

3anuck maccusa, B-327

3amura, A-24, A-99, A-152, A-167, A-
169

Unentuduxarop, D-447

Uepapxus, A-27, A-31, B-184, D-446

M3Bneuenue moacTpoku (B cepeinHe),
B-321

W3Bneuenue nmoacrpoku (cnesa), B-320

M3Bneuenue noactpoku (crpasa), B-324

W3meHenHslIi ctiib, A-74

W3menutb, A-118

M3meHuTh nepeMeHHyto, A-86

W3smenuts pazmep FC, A-53

N3smenuts pazmep Ilpoxkekropa, A-132

Hkonka, A-131

Wmmopt, A-90

VmMnopTtupoBath QyHKIMOHAIBHBIHI
60k, A-32

Wmnopruposats GyHKIHIO, A-32

Wmnynsce, A-45

WmmynscHoe neiicteue, D-449

NmnynecHoe TalimupoBanue, B-290

WuBepTupoBaHHas cBs3b, A-68, A-69

Wuctpykuus, D-447

Unrepdeiic, A-30, A-158
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Hctunnocts nepexona, D-450

Hcrtopus, A-24, A-34

Hcxomuuk C, C-386, C-392, C-402, C-
413

Ucxoausiii ko C, D-444

Kanan, A-97, A-98, A-155

Kanan B/B, D-447

KnroueBoe ciioBo, D-447

xmoueBoi kog OEM, D-448

Kononka, A-131

Kommenrapuii, B-216, D-445

kommMmeHTtapuit FBD, A-69

Kommenrapuii FC, A-51

Kommenrapuii nporpammel, A-30

Kommenrapuii crynenu, A-60, A-64

Kommerapuii (SFC), D-445

Kommynukanus, A-36, A-119, A-135,
A-173

Komnunuposats, A-33, A-104, A-152,
A-157

Kommunsarop C, C-382, C-413

Konen, B-213

Koneunsrii mar, A-42

Koncranra, D-445

Konrakt, A-57, A-67, D-445

KOHTAaKT ¢ OTpULATENbHBIM (PPOHTOM,
B-227

KOHTAaKT ¢ MOJI0KUTENEHBIM (PPOHTOM,
B-227

koH¢urypauus B/B, A-154

Konpurypauus B/B, A-23

Komuposats FBD, A-70

Konuposats FC, A-53

Konuposarts LD, A-63

Komuposats SFC, A-42

KonupoBats neemennyo, A-86

Konuposats nporpammy, A-31

Konuposats Teker, A-76

Komus, A-153, A-160, A-161, A-169

Kocuuce, A-33

Kpugas, A-130, A-131, A-134

Kpcaucs, A-105

JlokanpHas, A-157

Jlokanbhbii, D-447

Makpoonpeznenenue, D-446

Makpoc, A-83, A-87

Makporar, D-448

Makporuar, A-40, A-42

Maxkcumym, B-311

Mapxkep (SFC), D-450

Macmirab, A-56, A-64, A-72

Martpuna, D-448

Muuduxarop (IL), D-448

Menemxep 6ubanorex, A-151

Menemxep 6udmnorex, C-384, C-397

Menemxep nporpamm, A-27

MeH10 HHCTpyMeHTHI, A-35

Mertadaiin, A-130

Mertka, A-67, B-220, B-232

Merka (IL), D-447

Mertka crynenu, A-61

MunnmyMm, B-310

Moaunduxkanus Ha xoay, A-118

Monudukanus Ha xoxy, A-122

Monayns, B-312

MynbTumuiekcop ¢ 4 Bxonamu, B-313

Mynbruruiekcop ¢ 8 Bxonamu, B-314

Ha nunun, A-35

Ha xony, A-116

Habop nHcTpymenTo, D-450

Haiitu, A-43, A-53, A-63, A-70, A-76,
A-82

Haiitu noacrpoky, B-319

Hauamno, B-213

Hauanenas cutyanus, D-447

HauaneHeiii mar, D-444, D-447

HauaneHeiii mar, A-40, A-42

He coxpanennoe, A-45

He coxpanennoe neiicrsue, D-448

HenocpeacTBeHHO npencTaBlIeHHbIE
nepemeHHsle, A-98, B-193

Hogsas nepemennas, A-86

Hogsas nporpamma, A-29

Hosas ctynens, A-60

Hogas dynknus, A-29

Hoselit npoexr, A-23

HoBslit pyHKIMOHANBHBIH 650K, A-29

Hosgsriii anement 6ubnmorexn, A-151

Howmep Bepcun, A-118

Howmep noguunennoro, A-36
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Howmep ccruikn, D-449

Hopwmasbhslit ctuns, A-74

Oo0mactp geicTBus, A-83, A-85

Ob6uiue, A-160

Oomuii, D-445

OO0spsBaenune, A-30, A-83

OkHO BbIBOJA, A-82

Omnepang (IL), D-448

Omneparop, D-449

Omneparopsl (IL), B-253

Omnepauus (IL), D-448

Omnucarens npoekra, A-34

Onrtumuzarop, A-106

Onuuu komnuisTopa, A-33, A-105, A-
136

OcBoboxaenue nepexona, D-445

OTkpBITh Iporpammy, A-30, A-115

OTKpBITH POEKT, A-24

OtkpoITh daiin, B-328

Ornanuuk, A-35, A-116, A-138

OTpuuaTtenbHbIi KOHTAKT, B-227

OrtcaexxuBaHue U3MeHeHul, A-74

Oumbdka, A-108

Ommbka BeIToaHeHus, A-119

Ommbka ucnojanenus, D-449

Ommbka ucrnoanenus, A-33

ITamste, A-12

[Tanens ynpaBnenus, A-116

[Tapamerep, A-30

ITapametp, A-158

[Mapamerp (C ¢pynxuun), C-390

[Mapamerp (C ¢yukums), D-448

[Mapamerp (ITnara B/B), D-448

[MTapamerp (pyHKIMOHATBHBIH 6110K), C-
399

[Tapamerp matel, A-97, A-155

[Tapons, A-24, A-99, A-152, A-167, A-
169

[lepeiitu, A-43, A-53, A-76

IlepexpectHas ccouika, D-445

IlepexpectHble ccpliky, A-34, A-114

Ilepemennas, A-30, A-44, A-62, A-68,
A-71, A-76, A-83, A-114, A-115, A-
120, A-157, D-450

[Tepemennas B/B, D-447

ITepemennsie BB, C-383, C-384
[lepenymepoBats, A-43
[Tepexon, A-38, A-120, D-450
[TeyaTats nmporpammy, A-80
Ileuats, A-24, A-34, A-86, A-165
[Teuats, A-163
[Tnata, A-95, A-96
[Inata B/B, A-155, D-447
ITonnporpamma, B-215
ITonnporpamma, A-28, B-186, D-450
[Tonnporpamma FC, A-28
[ToncmoTpeTs nepeMenHyo, A-127
[ToyoXUTENBbHBIN KOHTAKT, B-227
ITopsinox BeimonHenus, A-71
[Tocnemuuii mar, D-446
ITocnenosarensnas OyHKIHOHAILHAS
Juarpamma, D-449
[TocnegoBarensHbli, B-184
[TocnegoBaTensHbIN KaHam, A-36
[Torok, A-52, B-214, B-216, B-218
IToTokoBas nquarpamma, A-49
[ToroxoBast luarpamma, D-446
[TorokoBble nuarpammsl, B-213
Ilomarosslit pexxum, D-445
ITomarosslit pexxum, A-33
IIpaBo moctyma, A-167
[Ipeobpazosanue, A-101, D-445
[Ipeo6pazosanue ASCII -> cumBoa, B-
317
[Ipeobpazosanue cumBoia -> ASCII, B-
317
IIpuBon apxusa, A-161
[TIpussizka B/B, A-34
IIpucBoenue (B ST,
=), B-241
[IpoBeputs, A-33, A-104, A-157
[IpoBepka yeTHOCTH YeT/HeveT, B-315
[Iporpamma, A-27, A-78, A-141, B-184,
D-448
ITporpamma BepxHero yposHs, D-450
[Tpoekt, A-160, D-449
ITposxexTop, A-130
ITperkok, A-58, A-68, B-220, B-232
ITpsrKok Ha miar, D-447
ITpspKok Ha mar, A-40
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IIceBmonum, A-64

Pabouee npocTtpancTBo oTnanxu, A-36

Paz6noxupoBats, A-119

Paznenurenu npoexTos, A-23

Pasnenurens, D-449

Pazegunnts, A-132

Pacxoxnenue, A-39, A-41

Peanbnas mara, D-449

Peanbhoe Bpems, A-33, A-118

Peructp (IL), D-449

PenakTrpoBath JECKPUNTOP HPOEKTa, A-
24

Penaxrop FBD, A-66, A-78

Penaxrop FC, A-49

Penaxrop IL, A-78

Penaxrop LD, A-57

Penakrop Quick LD, A-78

Penaxrop SFC, A-38, A-78

Penaxrop ST, A-78

Penaxrop IloTokoBsix Jurpamm, A-49

Pexum peansHOro Bpemenu, D-449

Peneiinas {uarpamma, D-447

Pecypc, A-108

Pecypcsr, A-33

Pemenue, A-49, A-53, B-214, D-446

Poaurensckas nporpamma, D-448

Poaurensckas nporpamma SFC, D-446

CBs13b, A-36, A-68, A-69, A-70, A-119,
A-135, A-173, B-214, B-216, B-218

Caa3b FC, A-52

Cngur BieBo, B-309

Cagur Brpaso, B-309

CIBUHYTH NPOEKT, A-23

Cexkuus, A-27, D-449

Cexuus Begin, D-444

Cekuus End, D-446

Cexuus Sequential, D-449

CereBoil agpec, D-448

CereBoil agpec, A-85, A-87

Ceresble aznpeca, A-90

Cetka, A-60

Cixkarue, A-161

Cumynsarop, A-35, A-141, A-143

Cumynanus, A-139

Cunyc, B-306

Ckopocts nepenaun, A-36

Ckpunr, A-143, A-144

CnoBaps, A-30, A-83, A-115, A-157, C-
384, C-397, D-446

Cnoxnoe ob6opynoBanue B/B, A-154

Crnot, A-96, A-98

Cayuaitnoe yucno, B-315

Copnepxanue, A-163

Coenunenue, A-68, A-69, A-70

CoenunenneB/B, D-447

Coenunenus B/B, A-95

Coenunutens, A-52, B-216, D-445

Coznanue Maccua, B-325

Cosnats, A-32, A-104

Cooo6iienne, A-128, D-448

Coobmmenne komnunsaTopa, A-108

Coobmrenne 06 omrbke, A-82

Coptuposats, A-87

Coxpanutb, A-26

CoxpaHHTb CUCOK, A-127

Crienu¢uueckuit B/B, B-214

Crnucok nepemMeHHsix, A-127, A-129, A-
132

Crucok npoekTos, A-23, A-25

CnmMcok Muctpykumii, D-447

Crapr, A-117

Ctuib, A-74, A-133

Cromn, A-117

Crpanuua, A-165

Crpoxka, D-449

CrpykTypHbIii TekcT, D-450

Crynens, A-63, A-70

Cxoxaenue, A-39, A-41

Tabauna npeobpazoanuii, A-101

Tabauna npeodpazoBanus, D-445

Tabauna npeodpazoBanus, A-102

Tabauna cumBosios, A-175

Taiimayt, A-36

Taiimep, D-450

TalimupoBanue 1ukia, A-141

Teker, A-130

Texyuwii pesynsrat (IL), D-445

Tect, A-49, A-53, A-116, A-139, B-214,
D-450

Texunueckue 3ameuanus, D-450
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Texunueckue 3ameyanus, A-96, C-383

Texunueckoe 3ameuanue, A-153

Tum, A-83, A-85, A-95, A-114, A-155,
D-450

Tun Butka, A-62

Tun xonTakra, A-62

Tun mater, A-96

Touka, A-101, A-102

Touka ocranoBa, A-119, A-120, D-444

Vron, A-68

VY nanennslii ctuib, A-74

Vnamute FBD, A-70

Vnamuts FC, A-53

Vnamuts LD, A-63

Vnamuts SFC, A-42

Y nanuts mnary, A-96

Y aamute noxactpoky, B-318

Y aanuts nporpammy, A-32

Vnanute TeKcT, A-76

VYposens 2 SFC, D-447

YpoBens 3amuThl, A-167

Vcnosue, B-214

VYcnosue (0is nepexona), D-445

®Daiin
ompezeneHre KoHua ¢aiina, B-330

®aiin apxuBa, A-162

®aiin onpenenenus pecypcos, A-109

®doHoBas kapTHHKa, A-130

®ponr, D-446

®poHT KOHTaKTa, B-227

Oynkimu nmpeobpaszosanus, C-382, C-
383

®yHkunoHanbHasg binounas /Iuarpamma,
D-446

OyHKIMOHANBHBIHN 050K, A-27, D-446

OyHKUMOHANBHBIHN 050K, A-30, A-58, A-
67, A-71, A-84, A-87, A-152, B-187,
C-396

Oynxuus, A-27, A-30, A-152, A-157, B-
186

Oynxuus npeodbpazopanus, A-159

Lenesas 3amaya, A-105

Lenesoit muki, D-450

Lenoe, D-447

Lens, D-450

Iukia, B-184, B-188

Huki 3a Hukmom, A-118

[ukn npodunepa, A-141

Huxnuueckuii, B-184, D-445

YerHocth, A-36

Yrenne maccuBa, B-326

Yrenue daiina, B-331

Yrenue daiina, B-335

[lar, A-38, A-120, D-449

Hluna, A-57, A-58

HIuna nutanus, D-448

Iuna nutanus, A-57, A-58, A-66

Inwown, A-127, A-129, A-130

Mpudr, A-165

Ox3eMIuisip, A-84, A-87

Ox3eMIusIp GYHKIHOHAIBHOTO OJI0Ka,
C-397

Okenopt, A-90

DKcnopTHpoBaTh (YHKIHMOHAIBHbBINA
60K, A-32

DkcnopTrpoBath GyHKIHIO, A-32

SI3pik, A-28, B-188

3wk C, C-382

3k C, C-382, C-385, C-386, C-391,
C-402, C-413, D-444

Slueiika, D-444
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