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Beegpgenmne

[IporpaMMHOe oOeclieueHMe CUCTEMEl yIIpPaBJIeHUMS IOU3EJIb—I'eHepaTopoM
CO3O0aHO Ha OCHOBe IoIxXonma, WM3JOXEeHHOTO B cTaTbe llajgeiTo A.A.,
Tykkens H.M. "SWITCH-TexHOJOTMS — aBTOMATHBIM I[IOIOXOHO K CO3IOAaHUI
OpOoTpaMMHOTO obecrnedeHusda COOBITUMHEX cucreM" (www.softcraft.ru).

PazspaboTaHHas CHUCTeMa I[pelHas3HaueHa nOJisd ylpaBJIeHUS IOBYyMS
ou3eJib—TeHepaTopaMy, OQYHKUMOHMPYKRIMMM IO OOMHAKOBEIM aJITOPUTMaM.
Cucrema yopapJeHMsa colepxmuT okxojio 50 OMCKpPeTHHIX BXOIOB, 50
aHAJIOTOBHIX BXO0IoB, 50 HOMCKPEeTHHEIX BHEHXOHOB, IO 20 OOHOBPEMEHHO
AKTUBHEIX BHIEPXEK BpeMeHM U 5 BUIEOKAIPOB.

Ina oTjanky paspaboTaHHOM CHUCTEeMBl OBJI CO3IOaH [NPOCTeNluu
NPOTPaMMHBIM MMUTATOP OOBEKTa yIpaBJIeHUS, TakKXe CIPOEeKTUPOBAHHBI C
MCIIOJIb30BAHMEM NpenjlaraeMOy TEeXHOJIOTUU.

Cucrema YyIHIpPaBJIEHUS M MMUTATOP SABJSIOTCH OTIAEJIBHEMM IPpOoTpaMMaMM
“  QYHKUMOHMPYIOT KaK IapaJjijleJibHEEe [IPpOoLeCcCh. B  HUMX MOI'yT OBTb
MCIIOJIb30BAHE IIOBTOpAKmMecsa o0003HaUYeHMs, HalpUMep OPM HyMepauuu
COOHITUM WMJIM aBTOMATOB.

[IporpaMMEl NpenHasHaueHH OJid QYHKUMOHMPOBAHMSA II10I YyIPaBJIeHMEM
omnepaumMoHHOM cucTeMel QNX 4.25 u rpadbmueckom obosioukm Photon 1.14.

[IporpaMMHOE obecrieueHue CUCTEMH  yIpPaBJIEeHUS u  uMMUTaTopa
IIOCTPOEHO B COOTBETCTBMM C I[IPEOJIOXEHHOM aBTOopaMM CTPYKTypOM
coBuiTuiHbEx nporpamMm (puc. 1) .

Kax crnemyeT mu3 53TOM CTPYKTYPH, OpPOTPaMMeE, paspabaTilBaeMble I10

npenjsaraeMon TEeXHOJIOTUM, COCTOAT nus CUCTEMOHEe3aBUCHMOM "
CHMCTEeMO3aBUCKUMMOM uacTel. CHUCTEeMOHEe3aBMCHMMYK UYacTb obpas3yeT cucTema
B3aVMMOCBA3aHHEBEIX aBTOMaATOB. CucreMoz3aBUCUMAa A YJacCThb cocTOomUT mn3

MonOyJien, peanusyniumx obpaboTuuKy  COOBITUM, BXOIHEIE TII€PEMEHHEE,
BEIXOIOHEIE BOS3IEMCTBMS U BCIOMOTATEeJIbHEE QYHKLMM, B TOM UMCJIe
GYHKLIMIO OPOTOKOJIUPOBAHUS .

[TpuBeneMm [IepeyYeHb COKpalleHul, KOTOPEIE UCIIOJIb3YITCHA B
DaJibHEeNeM :
'O - ras’ooxXJjlamguTelib, I'a300TBOL;
T'IIK - TJlaBHBEM IIYCKOBOM KJIAIlaH;
O1CUB, I2CUB, I3CUB - maTumky 1-0M, 2-0M M 3-el CTYIeHelM UYaCTOTH
BpalleHud;
IOBIIM - maTuMk BaJIONPOBOPOTHOI'O MexXaHM3Ma;
Ir - IOM3eJIb—I'eHepaTop;
HOIIKB - maTumMk IpOBOPOTa KOJIeHBala;
HOIIIB - maTumMk I[IOJIOXEHMA MNPEeneJIbHOI'O BEIKJIIOUATEJIA;
IUB - OmDaTuMK 4YaCTOTH BpAalleHUd;
MBII - MexaHU3M BaJIONPOBOPOTHEI;
MIIH - MacJonpoxaumusaolMM HacoC;
OKC - obuwexopabesbHas CUCTEMA;
[IPEN - npeznesibHad YacToTa BpPalleHUH;
PUB - pabouas YWacTOoTa BpalleHUs, PETrYJIATOP YacTOTH BpAalleHUS;
Cy - CucTeMa ylIpaBJIeHUS;
UBI'3 - yacTOTa BpPAlleHMS OTKPBITMSA HAPYXHOM 3axJIOCNKM I'a300TBOIAa;
UBH3 - uyacToTa BpalleHMd Hadajla BajiMBaHUS;
UBO - uyacToTa BpalleHMsa OCTaHOBAa.

B HacToguen pabore He IPUBEIEHEL crenymoimye OOKYMEHTHI,
comepxauyecsa B IIOJIHOM BEepCUM IPOTPaMMHOM HOOKYMEHTAlUM: CTPYKTYypPHAasd
cxema CMCTeMbl YyIpaBJIeHUS, oTpaxawnias ee OpubOOpPHEM CcocTaB, U
BMIEOKAIOPE OIIepaTopCKOI0 MHTepderca CUCTEMEH.
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Puc. 1. IlpennaraeMas CTPYyKTypa COOBITUMHEX NPOIpaMM

1. Cucrema ympaBJeHUsT OUBENEL-T'€HEepaTOpPOM

1.1. CrpykTypHasa cxema NPpOTPaMMHOI'O ODeCledeHUd

PazpaboTaHHOe NpOoTIpaMMHOEe ofOecledeHue COCTOUT U3 OBYX dYacCTel:
CUCTEeMH yIIPaBJIEHUS U MMMTATOpa ODBeKTa ylhpaBJieHMs (puc. 2).
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1.2. llepedyeHb COOBITUU

[lepeuncamM Ha3BaHUS COOBITUN

yhnpaBJIeHUH,

2.

U MX HOMepa.

(e),

CTPpYKTypHAd CxeMa NPOoTpPaMMHOTO ofecleueHUd

Ha KOTOPHEE pPearupyeT

cucremMma
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BHemHMe oT OOBEKTa yHNpPaBJIEHUHA
BxiyoueHre CVY (OTKJIOUEHME PYYHOT'O YIPaBJIEHUE)
OrkyodeHre CY (BKJOYEHME PYUYHOT'O yIpaBJIEeHMA)
Haxatme xHonkum IIOOT'OTOBKA K IIYCKY
Haxatue xHonku IIYCK
Haxatme kHonkm OCTAHOB
HaxaTme kHomoku DKCTPEHHHI CTOII
Haxatme kHonku KBUTUPOBAHUE
Haxatme kHonku PASBEBJIOKVMPOBKA
[NoaesneHue curxHajyga MBI HE OTKJIOUEH
llogpyieHMe curHasa [IPENEJLHHM BHKJIOUATEIL
llcuesHOBeHMe cuTHaja [IPENEJLHHM BHKJIOUATEJL
[loaryienne curHaja BOIA B OXJIAINTEIJIE
CpabaTeiBaHMe ycTaBky YBO (UB < UBO)
CpabaTeiBaHMe ycTaBky PUB (UB > PUB)
CpabaTeiBaHMe ycTaBky PUB (UB < PUB)
CpabaTeiBaHMe ycTaBky YBH3 (UB < UBH3)
CpabaTeiBaHMe ycTaBku UBI'3
CpabaTeiBaHMe ycTaBky I[IPE]I
Mnysibc OT pmaTumka npoBopoTa [JIIKB
CpabaTeBaHMe JaTuMKa [IepBOM CTYIEeHM 4YacTOTH bpameHmuda HO1CUB
CpabaTeHBaHMe IOaTuMka BTOPOM CTYIIEHM YacCTOTH BpaleHus HO2CUB
CpabaTeHBaHMe IaTuMka TpeTbel CTYIeHM YacCTOTH BpaleHus LO3CUB
CpabaTelBaHMe ycCcTaBKM Pro
CpabaTeiBaHMe ycTaBky Pmno (Pm > Pwmm)
CHWXeHMe IaBJIeHMd Macjla HMXe yCTaBKM PMmn
Haxatue xHonkm PACINOPOBKA
HaxaTme xHONKM BeOOpa OT
Haxatme xuHonkuy IIPEIHIOYIIAA ABAPUA
Haxatme xuHonku CJIEOVIOMAS ABAPUA
Haxatme xuHonku IIOCJIEOHAS ABAPUA
SakpeTHE Ouajiora pacuUMOpOBKM abBapuM

BHemHMe oT CMEeXHBIX CUCTEM
lloaByeHue curHajJga BJIIOKMPOBKA IIYCKA ms CY OKC
Cuartue curHajsa BJIOKMPOBKA IIYCKA m3 CY OKC
llogpyenme curHaja BHEIHMA CTON m3 CY OKC
loaBieHue curHaJga HAPYXHAA 3AXJIOIIKA T'O OTKPHTA ms CY OKC

TaviMepel
JicTeueHMe BPEeMEeEHUM I[IPOBOPOTa
JicTeueHMe BpPeMeHUM IIyCKa
licTeueHre BPEMEHM Ha OTKPEITME HAPYXHOM 3axJIONKU
lilcTeueHre BpeMeHM NOHauM BOOE B CelapaTop I'a300TBOIa
lilcTedyeHre BpPEMEeHM IIPOKAUYKM MacJiOM
licTeueHre BpPEeMeHM 3aIOepPXKM KOHTPOJIA [IapaMeTpoOB
llcTeueHre BpeMeHM paboOTH HAacoCa OXJIaXIeHUSI
lcTreueHne BpeMeHM ocTaHOBkKM MIIH
llcTeueHre BpeMeHUu BblODaum curHaja I[IOJIHAS OCTAHOBKA JII' B reHepaTOPHEMU
WUT
VlcTeuenme BPEeMeHM OTKPHTMSA/3aKPHTUSA KilalaHa
licTeueHre BpPEeMeHM BBOAUM KOMAHIEl Ha 3allyCk HacOCa OXJIaXIeHU:d
CUHXPOUMIIYJIBC IJIS NIPOBEPKM YCJIOBUM INEepPexOonoB
CpabaTeBaHMe TalMepa permcrpauum napamerpos T
CpabaTeBaHMe TalVMepa MHOMKALUM HapamMeTpoB AT

BuyTpeHHME
VHuULManmMs3aumua BJIOXEHHEIX aBTOMaTOB
KoMaHIa Ha M3MeHEeHMEe YaCTOTH BpalleHUd
Komannma Ha ocrTaHos MIIH
KomMaHza Ha BeIOauy curHana I[IOJIHAS OCTAHOBKA JII' B I'eHEpPaTOPHBIM WUT
OTKPEITE KJlalaH (BHYTPEeHHee IJa aJiTOpPMTMa yHNpaBJIEeHMS KjalaHaMu)
BaKpHETh KJalaH (BHYTPEeHHee IJa aJiTOpMTMa yHNpaBJIEeHMSA KJalaHaMu)
VIsMeHeHMe Mepmona permcrpaumm napameTrpos IOT7
VIsMeHeHMe [epmona MHIMKaAUMM napameTrpos [T




1.3. IlepeueHb BXOIHBEIX I[I€PEMEHHEBIX

[TepeuncimMm Ha3BaHMUA BXOIIHEIX IIepeMEeHHBIX (X), KOTOpHE

ONpPAallMBAITCSA CUCTEMOM YINPAaBJIEHMS, M MX HOMEpa.
BHemHMe OT OpraHoOB YIPaBJIeHUA
10 [NepexyouaTresbs AVCTAHUVMOHHOE-MECTHOE B noJIOXeHUM «IMCTaHLUMOHHOE»
20 [NepexsouaTesb 3AIUTA OTKIIOUEHA BHKJIOUEH (3allMTa BKJIOUEHA)
BHemHre oOT oOOBEKTa YIPaBJIEHUA
210 YacToTa BpalleHusa OoJblle ycTabBky 4YBO
220 JacToTa BpalleHMs OoJiblle ycTaBkyu PUB
240 JacToTa BpalleHMS MeHblle ycTaBky UBH3
250 JacToTa BpalleHMs OoJblle ycTaBky UBI'3
260 JacToTa BpalleHMs Oomnblie ycTaBkyu IIPE]
280 [lepBas CTyIEeHb YaCTOTH BpalleHMUS
290 Bropas CTyIneHb UYacCcTOTH BpalleHMUS
300 TpeTbsa CTYyNEeHb YacCTOTH BpalleHUI
310 IaBJyieHrMe Ta30B B Ial300TBOoIme OoJiblle yCTaBKUM PTro
320 TeMIepaTypa Macja MeHblle TMM
330 TeMnepaTypa Macja OoJblie TMIOP
340 TeMnepaTypa Macia 6OoJeuie Tma
350 IaByieHre MacJja 0OoJiblle yCTaBKM PwMIl
360 IaBJieHMe Macja MeHblle ycTabkyu Pmnpl
370 IaBJieHMEe MacJjla MeHblle yCTabBky Pmnp2
380 IaBJieHMe MacJjla MeHblle yCcTabBkyu Pmap3
390 IaBJyieHre MacJja MeHblle ycTaBKu Pmal
400 IaBJyieHre MacJja MeHblle yCTaBKM PmaZ2
410 IaBJyieHMe MacJja MeHblle yCTaBKM Pma3
420 IaBJjieHVe BOIBl MeHblle yCTaBKM PBIP
430 TeMmriepaTypa BOIHE MeHblIEe YyCTaBKM TBM
440 TeMmriepaTypa BOOH OOJIblle yCTaBKM TBIIP
450 TemMmrnepaTypa BOOH OOJiblle yCTaBKM TBa
460 IaBiieHre HannoyBa OoJiblle yCTaBKM PHIOpP
470 TeMmnepaTypa BHXJIOMHEIX I'a30B BHIIE yCTaBKM TBT
480 IaBJyieHMe B OTCEeKe HMXe yCTaBKM PoTc
490 IaBJyieHMe B OTCEeKe HMXe yCTaBKM PoTc.a
500 Hannume curHasia BOJA B OXJIAIUTEJIE
510 Hanmume curHasa MBII HE OTKIJIOUEH
520 Hamnmmume curHasa HPEHEJ’[bHHﬁ BHKJIIOUATEJIb
900 KsjanaH OTKPBIT
910 KjlamaH 3BaKpHT
BHellHMe OT CMEXHEIX CUCTEM
700 Hammume curxajya BJIIOKVMPOBKA IIYCKA muz CY OKC
BuyTpeHHME

800 IBa npomBopoTa Baja
810 3amaHHasg YacTOTa BpalleHMS BHIUIE TeKylley
820 3amaHHag YacTOTa BpalleHMS HUXEe TeKylley
901 OTKPEIT KJIAllaH [NOIauy BOIH B I'al300XJIaguUTellb
1.4. TlepeyeHb BEIXOIHBEIX BO3IEMCTBUU

[lepeuncamMM Ha3BaHMSA BHXOIHEIX BO3IOEWCTBUM (z), bopMUPYEMEIX
CUCTEMON yIpaBJIeHMS, UM MX HOMEpa.

BHemHMe — MHIOIMKALMA

10 Tabso MNOAOTOTOBKA K IIYCKY (0 - OTKIIOUMTL, 1 — BKJIOYUTH) .

Cu-9yHKUMM, peanusyolye STO BHXOLHOE BOSBJAEMCTBEME HaSBHBAaKTCS

z10_0() u z10_1() coormeTcTBEHHO.
20 Tabjso [MPOKAYUKA MACJIOM (0 - oTKJJIOUMTE, 1 — BKJIOUUTE)
30 Tabjso [MPOBOPOT (0 - OTKJIOUUTL, 1 BKJIOUMTD )
40 Tabjgo HET IIPOBOPOTA (0 - oOTKJIOUMTE, 1 — [IOCTOSHHOE, 2 — MHUTapIee)
50 TaGso BHENHMIA CTOI (0 - OTKJIOUMTL, 1 — [OCTOSHHOE, 2 - MuTaoimee)
60 TaGmao SKCTPEHHHM CTON (0 - OTKJIOUMTL, 1 - MOOCTOSHHOe, 2 - MMTapimee)
70 Tabjgo ABAPUA (0 - OTKJIOUMTBL, 1 — IIOCTOSHHOe, 2 - MuTawiee)
80 TaGmo [PEIEJIbHHEM BHKJIOUATEJL (0 - OTKIIOUMTL, 1 - BKIIOUUTD)
90 Tabjgo HACOC OXJIAXIEHMA (0 - OTKJIOUMTL, 1 — BKJIOUUTH)



100
110
120
130
140
150

160
170

180
190

200
210
220
230

280
240
250
260
270

271
290

700

1140
1141
1200

1210
1220
1230
1240
1300

400
411
420
430
440
450
480
490
500
510
570

590

610

710
720
730
740
751

810

Tabjsgo IMYCK (0 - OTKIOUMTH, 1 — BKJIOUUTH)

Tabjgo OCTAHOBKA (0 - OTKJIOUMTE, 1 — BKJIOUMUTH)

Tabso MIYCK PA3PEINEH (0 - OTKJIOUMTL, 1 — BKJIOUMUTH)

Tabjgo HET IIYCKA (0 - oTKJIOUMTL, 1 — [OCTOSHHOE, 2 — MHUTanlee)

Tabjgo XOJIOOHOE MACJIO (0 - OTKJIOUMTBH, 1 — BKJIOUUTH)

Tabso MEPETPEBR MACJIA (0 - OTKJOUUTBH, 1 - XeJToe I[IOCTOSHHOE,

2 — XeJToe MuIrawnimee, 3 — KpaCHOe IOCTOSHHOe, 4 - KpacHOe Muramiee)

Tabso IOABJIEHME MACJIA (0 - OTKJIOUUTB, 1 — XeJToe I[IOCTOSHHOE,

2 — XeJToe MuIawimee, 3 — KpaCHOe IOCTOSHHOe, 4 - KpacHOoe Muramiee)

Tabmgo IOABJIEHME BOIH (0 - oTkI0OUMTE, 1 — XeJjiToe IOCTOSHHOE, 2 — XeJToe
MHrTawoimee)

Tabmgo XOJIOOHAA BOIA (0 - OTKJIOUMTL, 1 — BKJIOUMUTH)

Tabso MNEPETPEB BOIH (0 - oTkjouMTbL, 1 — XeJjToe IIOCTOSHHOeE,

2 — XeJToe MuIrawnumee, 3 — KpaCHOe IOCTOSHHOe, 4 - KpacHOoe Muramiee)

Tabso HAIOOYB BHIIE HOPMH (0 - OTKJIOUMTB, 1 — XeJTOe IMOCTOSHHOEe, 2 — XeJjiToe
MHrTawoiee)

Tabsmo TEMIEPATYPA TA30B BHIIE HOPMH (0 - oOTKJIIOUMUTL, 1 — XeJToe IIOCTOSHHOE,
2 — XeJiToe Murampuee)

Tabso IOABJIEHVE B OTCEKE HMXE HOPMH (0 - OTKJIOUMTBH, 1 — XeJToe I[IOCTOSHHOE,
2 - XeJiToe MMramoumee, 3 — KpacCHOe IIOCTOsSHHOe, 4 - KpacHOe MuTamwiee)

Tabso BOIOA B OXJIAIMTEJIE (0 - OTKJIOUMUTL, 1 — KpPACHOE IIOCTOSHHOEe, 2 -
KpacHOe Muramouee)

Tabso PABHOC (0 - oTkimouMThb, 1 - KpacHOe IOCTOSHHOe, 2 — KpacCHOe MHuramwiee)
[lepeBecTr BCe aBapuilHele TabJO B [IOCTOSHHOE CBeUEHUE

[loracuTh BCe aBapuMHble TabJIo

OBOHOBMTL MHIMKALMIO YAaCTOTHE BpalleHUS

VHOukaTop cocTosaHusa kjanaHa (0 - 3akpelT, 1 - OTKPHT, 2 -
3aKpHBaeTCca/OTKPEHBAETCS, 3 — HEUCIpPaBeH)

VHOVKATOP COCTOSHMSA HapyxXHOM 3axJjonku (0 - 3akpelT, 1 - OTKPHT, 2 -
3aKpHBaeTCca/OTKPEHBAETCS, 3 — HEUCIpPaBeH)

VunukaTop coctosaHusa OI' (0 - ocrTaHoBJEeH, 1 - BamnymeH, 2 - 3BalyckaeTcs, 3 -—
oCcTaHaBJIMBaeTCHd)

ObobueHHas 3BykoBasa curHammzauusa (0 — OTKIOUMTH, 1 — BKJIOUUTH)

VMunuxkauma napamMeTpon [IOTT

Peruvcrpauma napamerpon [OT'

[lokazaThk OKHO pacumdpoBKM aBapuli, YCTAaHOBUB BHOPAHHHM LOI' ¥ OUUCTUB
MHOQOPMALMOHHEIE I10JIS

[loxkazaTh MHOOPMALMIO O [OCJIENHEV aBapuu

[loxkazaTh MHOOPMALMIO O Npelenyllely aBapuu

[lokazaTh MHOOPMALMIO O cCJlenylllel aBapuu

VI3MEHUTL COCTOSHMEe KHOINKM PACIMOPOBKA (0 - OTKJIOUUTL, 1 — BKJIOUUTL)
IDoBaBUTL COOOIEHME B ouepelb CcoobumeHuy o aBapmax

BHemHMe — OOBEKT yNpaBJIeHUS
MarTHUTHEM nOyckartejb MIH (0 - OTKIOUMTH, 1 — BKJIOUMTH)
Komanma octTanHoBkyu MIIH (0 - cHsSTb, 1 - BHIOATH)
SnexTpoMarHUT ctomna PUB (0 - cHaTh nomuTaHMe, 1 - HomaThb HOMUTAHUE)
Knanmar nomaum Bozzmyxa k IOI' (0 - 3akpelTb, 1 — OTKPHTH)
KnanmaxH nomaum BO3IOyxXa HMBKOIO maBjeHusa (0 - 3akpelTb, 1 — OTKPHTH)
T'nmaBHEM OyckoBoOM kJjanadH (0 - 3akpelTb, 1 — OTKPHTH)
Knanmar nomaum BOmBl B raszooxjyamuresib (0 - 3akpelTb, 1 - OTKPHITH)
KnanmaeH camBa BOIBE M3 cemnapaTopa ras3oorsona (0 - 3akpelTb, 1 - OTKPHTH)
KnanaeH BeHTHMIAUMM cenapatopa Tonausa (0 - 3akpeTb, 1 — OTKPHTH)
KymanmaH nomaum TOIJIMBa OT cenapatopa Tomnamsa (0 - 3akpeTb, 1 — OTKPHTH)
OJIeKTPOMaTHUT NpenesibHOTO BHKJoUaTensa (0 - cHaTe nmuTaHme, 1 - nomarthb
OMTaHue)
Hacoc oxmaxmenus (0 - ocTaHOBMUTL, 1 - BHEIOATL KOMAHOY 3allyCK,
2 — CHATb KOMAaHZIy 3alycka)
IOIBuTaTesb peryyiaropa 4YacToTH BpameHus (0 - OCTaHOBUTEH,
1 - yBeIMumMBaThL YaCTOTy, 2 — YMEHBbIIATH UYaCTOTY)

BHemHMe — CMEeXHEBEE CUCTEMH
BeimaTe curHan IIOIOI'OTOBKA K IIYCKY B CY OKC
BumaTre curHan OTKPHTH HAPYXHYI0O 3AXJIOIKY B CY OKC
BomaTe curHasn 3AKPHTH HAPYXHYIO 3AXJIOIKY B CY OKC
BeimaTe curHan I[IOJIHAA OCTAHOBKA II' B CY OKC
CurHan IIOJIHAA OCTAHOBKA II' B reHepaTopH mmuT (0 - cHaTh, 1 - BHIOATH)

TarMepH
TavMep KOHTpoOJa BpeMmeHM nposopora 60 ¢ (0 - cbpocurh, 1 - BanyCcTUTh)
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820 TayMep KOHTPOJIS BPEMEHM OTKPHEITMS HapyxXHOM 3axJjonkm 5 ¢ (0 - cbpocurh, 1 -
3a0yCTUTH )
830 TayMep KOHTPOJA BpeMeHM nomaum BoIel 5 ¢ (0 - cbpocurh, 1 3alyCTUTh)
840 TayMep KOHTPOJS BpeMeHM nOpokauku macjgom 60 c¢ (0 - cbpocurh, 1 - 3anyCTUTh)
850 TaliMep KOHTpOJia BpeMeHu oxJjaxneHusa 180 c¢ (0 - cbpocurh, 1 - 3anyCcTUTh)
860 TaliMep KOHTpPOJIS BpeMeHU nycka 15 ¢ (0 - cbpocurh, 1 3alyCTUTh)
880 TaliMep 3amepXku KoHTpoJsdg napamMerpoB 10 ¢ (0 - cbpocurh, 1 - 3anyCcTMUTh)
890 TaliMep KOHTPOJIS BpeMeHu ocTaHoBku MIH 4 ¢ (0 - cbpocurh, 1 - 3anyCTuUTh)
900 TaliMep KOHTPOJIS BPEeMeHM BblIIDauM cuITHaja I[IO0JIHAA OCTAHOBKA IOI' 3 ¢ (0 -
cobpocuTrs, 1 3aNyCTUTh )
950 TaMep KOHTPOJIS BPEMEHM OTKPHTUS/3aKpPeTHS kKjanaHa (0 - cbpocurs, 1 -
3aMNyCTUTH )
1100 TarmMmep ompoca HmaTuuka naBjeHusa B orcexe 0.5 ¢ (0 - cbpocurn, 1 -
3an0yCTUTh )
1110 TarmMmep nepuonma permucrTpaumum napamerpos IOI' (0 - cbpocuTs, 1 3alyCTUTh)
1120 TarvmMmep nepuonma MHIMKauum napamerpos IOI' (0 - cBbpocuTh, 1 - 3adyCTUTh)
1130 TarmMep KOHTPOJIS BPEMEHM BEINAUM KOMaHIH 3allycka Hacoca oxJjaxneHmsa (0 -
cbpocuTrs, 1 3aMNyCTUTH )
BHyTpeHHME
750 Belmaua curHajna I[IO0JIHAA OCTAHOBKA [I' B I'eHEPATOPHBEIM WUT
410 OcranoBka MIIH Ha 4 c
460 BelIaTh KOMaHIy Ha YCTAHOBKY UYaCTOTH BpalleHMS 1-0M CTYIeHU
800 Cueruuk nposopoToB (0 - cbpocuTb, 1 — yBEIUUUTDH)
1000 Komanpma Ha xynanaH (0 - 3axpelTb, 1 - OTKPHITH)
MHnumanmsaumda
600 MHuumuanmus3aumusa BCEeX MCINOJIHMUTEJIbHBIX MEeXaHM3MOB
870 VHMuManmMsauusa BCexX YyNPpaBJIAOIMX aBTOMAaTOB
1.5. CxeMa B3aMMOIEMCTBMA aBTOMATOB
Kaxk oTMeuasioch BHIIE, CHUCTeMOHe3aBMucuMasa dYacTb COCTOUT U3
CUCTEME B3aMMOCBAB3aHHEIX ABTOMATOB, B3aMMOIEMCTBME KOTOPEX OTPaXeHO
Ha cxeme (puc. 3), KoTOopada HAIllOMMHAET ouarpaMMmy KJIaCCOB,
cos3maBaeMyn IIpM OOBEKTHO-OPMEHTUMPOBAHHOM I[IPOEKTUPOBaHuUM. OTMeTHUM,

YyTO UMCJIO aBTOMATOB B DBTOM CXeMe 31.

O6paboTInKN COOBITHI

Asromar A63

6cA01 A20 AGO A61 A80
Asromar pazbopa acimposKu OnMAT AsTomar ABTOMAT BBIIAYH ABTomar
(aitna - Beipmacrpuukne | P P Asromar
s aBapUHHBIX BKITIOUCHHS- OCTAHOBKI curnana [TOJIHAS YIpaBleHUs
pexovenauni cutyauuii orkmouenns CY h“lelliclfaol(l;'lioe]l(‘z- O IIANAHOM ¢
PN TeHepaTopHBIil IHT 0GpaTHOI CBA3BI0
<f Al0
A5 A3 A ABTOMAT 1oJy4aeT ‘ AG2
T T T T - o 3HAYCHMS [ICPEMCHHBIX, T . T T
ABTtomar ABTOMaT ABTOMAT aBapHHHOI I(O}'ll/lpyl(‘lllll/lg COCTOSHIS Asromar Astomar
ynpaBieHus YTpaBJICHHS " . /| yrux agromatos TIePEKITIOUCHIS MHINKALN 1K
4acToTOM HAcoCOM TpeRyNpeIMTEILHOH PEKMMOB PabOThI perucrpanun
BpAILEHUS OXJIKCHUS CHTHAI3AIHH cy napametpos JI"
ABTomar nepejiaer 3
N . ATLAZ, A3, Ad, AT, A8, AD,
AT, AI2 AT, AT2, A74, A77, A8 3HAUEHHS! [IEPEMEHHOI, AI0ALLAL A0
A0, AT, A2, A9, ATL AL, KOIMpYyIOIIeH ero A6
AS0 AL2 0.A13 COCTOSIHHE, B 9TH aBTOMATBI
ATl A72 AT3 AT4 A5 A AT6 A77 AT8 Al A2 A3 A4 A9 Al0 All Al12
oo | | Ao | fmom | Ao | oo | Ao | A Astomar | Asromar | Amowr Compon | ot | Avowar | Avrowar
rrpon 4 rrpon " TevmepaTyphi " ‘ npeycKoBbIX IKCTpeHHOrO e . aapuiinoii avapuiinoii
temeparype: samacuna | tevncparyps | aamnci < Jawiciis | yposa nots! cron: mycka | ocramoBa Tpettiio roromnoci K | apyoit puiitof a
macia BOILI navysa | PRORPY | porcere | Boxmmrere onepatit ¥ ocrarona X Tycky. AXIONKH Grokuposin sat
onepaunii
AOSAL T asaan A4 A3,A4,AT AS0 A7 A7
A7 A7 A7 A7 A7 A0 A0 ARG | poaL A A0 A0 A0 A0 AOALO
< AS, A60, AS, A60, AS, A60,
| AS,AGD, AR0 AG0, AS0 A6L ASO 6L ASO AG0, ASO A80 AGL ASO
ABromar 3aryCKaeT 5TH - ?
ABTOMATBI MX CBOMX [ s v 20
BBIXOJIHBIX BO3/IEHCTBHIH AsToMar Asrovar Avor
xonpozt Konrrpost
KOHTPOJLA npeseBHOro npeneLHOro
TnpoBopoTa BhnosaTe et
A4 AT, A12
Al —

Puc. 3. CxemMa B3auMMOIEMCTBMA aBTOMATOB
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B cuny OOJNBIIOTO KOJIMUECTBA aABTOMATOB B D2TOM CXeMe, »IOallbHelNlee

U3JIOXEHME TIMPOBeIeM Ha ee @QparMeHTe, IokasaHHOM Ha puc. 4. B »Tou

cxeMe, Takxe, KakK M B Opelplaylel, aBTOMATH B3aMMOINEMCTBYKT IIO
BJIOXEHHOCTNM, BBISEIBAEMOCTIUM U O@Mel—ly HOMEePpaMIM COCTOSHUM .

O6paboTUUKH COOBITHI

A20
AsTomar
BKJTFOYCHHSI-
orkmouenns CY

f

A7 A0
AsTomar A
ABapUITHOM M NpelyPeUTeIbHOM BIOMAT TEPCIUIIOtCHus
pesxumoB paborsl CY
CHTHAIM3ALIH
AT1, A72, A74, AT7, AT8 Al, A2, A3, A4, A7, A8, A9, A10, Al1, A12
A0, A1, A2, A9, Al1, Al12,A12 0,Al13 A62
Asromar A71 AT72 Al A3 A8
KOHTPOJIS Astomar AsTomar ABTOMAT OKHJIAHUS
remie F;] . KOHTPOJISI PETYCKOBBIX ABromar ocraHoBa Pa3pEILCHHUS BBIOIHEHUS!
Marc’:uayp JIABICHAA Maciia onepauuit TMPE/UTYCKOBBIX OTIEpaLHi
Al5, A3, A4, A7 A4
A7 A7 A0
A0 A0, Al, A2, A9
A5, A60, ASO A5, A60, A61, ASO
AlS
AsTomar
KOHTPOJISI
MpOBOPOTA
Al

Puc. 4. dparMeHT CXeMbl B3aMMOIEMNCTBUSA
aBTOMATOB

Oisa Kaxzmoro M3 aBTOMATOB, IPpUBEIOEHHEIX Ha DTOM  CXeMe,
pa3paboTaHEl dYeThpe MOOKYMEeHTAa: CJIOBECHOE OIMCaHMe; CXeMa CBA3eN;
rpad DepexomoB; TEeKCT OQYHKUIMM, peanmu3ywoumer asBTomaT. llpm sTOM IJ4
aBTOMATOBR, peaJlu3yllMX pPexXuMbel pab®oTe, HSBHO OINMCAHHEE B TEeXHUUYECKOM
3anaHuu, B KadecTBe CJIOBECHOTI'O ONMCaHUA IPUBOLOATCH ero
COOTRBETCTBYyUINE bparMeHTE. BrimosiHeHME YKa3aHHBIMU aBTOMAaTaMM,
IIOCTPOEHHEIMM '"ITO MOTMBaM" 53TUX ONMCAHUY, TpeOOBaHMM TEeXHUUECKOTO
3alaHMAa T[IOOTBEPXIAaeTCHd IIPOTOokoJiaMM paboTEl CHUCTEMH. I[lpmMep OOHOTIO
M3 TakMx NPOTOKOJIOB NPMBENEH B KOHLe pas3nesna 1.

1.6. ARTOMAT BKJIIOUEHUS—OTKJIIIOUEHUS CUCTEMH YIIPaBJIEHVA

1.6.1. CrnoBecHoOe omnmcahHue

ABTOMAaT, peaHMSYIOLLLMVI OaHHBIV aJiropmTM ABJIAEeTCA T"OJIOBHEBIM B

cxeme B3aMVMOIEVCTBUS aBTOMATORB. oTOoT aBTOMAT obecneuuBaeT
BLIIIOJIHEHME [IepEeunCIIeHHEIX HMXE IeMCTBUM u BLISOB BJIOXEHHEBIX
aBTOMATOB.

1. IOpr 3anycke OpOT'PaMMBl BHIIOJIHAETCS  MHMLMaIM3alMsa  BCeX
OPTaHOB YyIPaBJIEHUS.

2. Tlpu nepesone IeperJmdaTesid "aucTaHuMoHHOE /MecTHOoe" B
[IOJIOXEeHUM "MecTHOe" aBTOMAT BEHIIOJHAET MHMUMAJIM3ALUMKD MCIOJIHNTEJIbHBIX
MEXAHV3MOB U IIePexXOOUT B OTKJIIOUEeHHOE COCTOSHUE.

3. Tlpwm neperone IepeKJiodaTesd "OuMCTaHUMOHHOE/MecTHOoe" B
IIOJIOXEHUM "OuCcTaHUMOHHOEe" aBTOMAT 3anyckKaeT TeHepaTop
CUHXpOUMIIYJIbCOB (nepmon 0.5 Cc) ¥ HauMHAET BHIIOJIHEHME AaJIOPUTMa
yIpaBJIeHUS .
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[lpn 3TOM:

— nopu HaxaTum KHonkm "KeuruposaHue" BCe wMurammue  Tabio
IepeBOonATCsa B IIOCTOSHHOE  CBeUYeHMe UM OTKJIn4YaeTcsa  obobumeHHas
3ByKOBafA CUITHAIMU3ALMA;

— IpM OOABJIEHMM CcuTHaja '"llpelesbHBM BHKJIOUATEINL" BKIIOUYAETCH
cooTBReTCcTRywIEee TabJjo;

- Opu MCUYEe3HOBEHUNA CUTHAaJja "IlpenesbHBIM BBEIKJIIOUATEJD "
BEIKJIDUAETCHA COOTBeTCTByklee Tabjo.

CxeMma ceaszen aBTOMaTa n rpad Iepexonos NpMBEeOEeHE  Ha
puc. 5, 6.

1.6.2. Cxema ceazei

Brnoxennsie aBTomarsl: AO, A5, A7, A13, A62

A20
Mepexmouarens | 1o yoxepye "JIUCTAHLIMOHHOE"
JlncTaHIMOHHOE/

Orimounts Ta6710 [IPEJEJIbHBIN BBIKJIKOYATEJIb
x10 z80_0 t Muemocxema
MecrHoe" 480 | | BRaIOUHTE TaG0 MPEJEJIbHBIN BBIKJIFOYATEJIb
Tlepesectu Bee

7240 asapuiinbie 1a610 B
nocTosHoE CBENEHTE

Hnunuanusanus

2600 HCTIONHUTEIIBHBIX
MEXaHHU3MOB
OrxmiounTh
O6paboTunku Munnmanusanus npu nepBoM 3amycKe IPorpaMMbl
p: p u 1 1 pi D! porp: e0 z700_0 3BYKOBYIO
COOBITHH )|

Brouenne CY (OTK/IIOYEHHE MECTHOTO YIPABICHHUS) el curmazauio

Ortkutouenne CY (BKIFOUYCHHE MECTHOTO YIPABICHHS) @ 2870 Mununannszanus

BCEX aBTOMATOB

Hasxarue knonku KBUTHUPOBAHUE
TlosiBenue curxana l'[PE]:[EI[beIﬁ BBIKJIFOYATEJIb

OcranoBuTh TaliMmep Taiimep onpoca

o el20 z1100_0 N JlaTyuKa JIaBJICHUS B
Wcuesnosenne curnana [TPEJIEJIbHBIM BBIKJIIOYATEJIb el21 21100 1 3anycTHTh TaiiMep Ugcseke
Sc

Puc. 5. Cxema cBA3elM aBRToOMaTa BKJINOUEHMA—-OTKJIIIOUEHMS CUCTEMEBI
yIpaBJieHUd

1.6.3. I'pad nepexomos

( 0. HauyanbHoe \

— e0R10
e0 [x10 7:600;870
( 1. CY ortkiroueHa ) el 4 2. CVY BKkIIOYCHA \
> e50
AT7; AO; AS; A13; A62 Z:240;,700_0
z: 600; 870; 1100 _0 ) e2 \21100_1
el20 el21
z80 1 z80 0

Puc. 6. T'pad nepexomOB aBTOMaTa BKJIOUEHUS—-OTKJIIOUEHUS
CHUCTEMEI YIIPAaBJIEHUA

1.6.4. TexcT OyHKUMM, peajusyllell aBTOMAaT

#include "photon stuff.h"
#include "dg.h"

#include "log.h"

#include "defines.h"

void A20( int e, dg t *dg )
{
int y old = dg->y20 ;
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#ifdef HEAD EVENTS LOGGING
log exec( dg, "A20", y old, e ) ;
#endif

switch( dg->y20 )
{
case 0:
if( e == 0 && !'x10(dg) ) dg->y20
else
if( e == 0 && x10(dg) ) { z600(dg) ; z870(dg) ; dg->y20 =2 ; } ;
break ;

Il
=
~

case 1:
if( e == ) dg->y20
break ;

Il
N
~

case 2:
A7( e, dg ) ; AO( e, dg ) ; A5( e, dg ) ; Al3( e, dg ) ; A62( e, dg ) ;
if( e == ) dg->y20 = 1 ;
else
if( e == 50 ) { z240(dg) ; =z700 _0(dg) ; }
else
if( e == 121 ) { 280 _0(dg) ; }
else
if( e == 120 ) { z80_1(dg) ; } ;
break ;

default:
#ifdef GRAPH ERRORS_ LOGGING
log write( LOG_GRAPH ERROR, dg->number,
"ERROR IN A20: unknown state number!"™, 0 ) ;
#endif
break ;
o

if( y old == dg->y20 ) goto A20 end ;

{
#ifdef GRAPH TRANS LOGGING
log trans( dg, "A20", y old, dg->y20 ) ;
#endif

#ifdef DEBUG FRAME
update debug () ;

#endif

b

switch( dg->y20 )
{

case 1:
z600(dg) ; z870(dg) ; z1100 0(dg) -
break ;

case 2:
z1100 1 (dg)
break ;

o

A20 end:
#ifdef HEAD ENDS LOGGING

log end( dg, "A20", dg->y20, e ) ;
#endif

o

1.7. ABTOMAT I[EPEKJIOUEHUI PEXMMOB PaAOOTE CUCTEME
yIpaBJIeHNA

1.7.1. CrnoBecHoe omnmcaHue

ABTOMAT IMEpPeKJIDUEeHMs  PEexXyMMOB  paboTH  peajmM3yeT  OCHOBHOU
aJITOPUTM  YIPaBJIEHUS. ABTOMATH, BJIOXEHHEIE B €TI0  COCTOSHMA,
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obecneuymBamnT merTanMs3aumon  ajaropurMa padboTEl B COOTBETCTBYIIMX
pexrMax. llepeumrciMM 3TU PEeXMMEL.

1. Iusesnp OCTAHOBJIEH. B paccMaTpMBAaEMOM pPEXMME OCYILEeCTBIISeTCSH
IpoBEepKa YCJIOBUM Hayasa BHIIIOJIHEHU A anropmuTMa IPEennyCcKOBEX
onepauun. Ecam nOpu HaxXOXOEHUM CUCTEMB YIPAaBJEHMSA B DSTOM pPeXMMe
oMseJib—T'eHepaTop OBUI 3alylleH B 0oOXOono ee, TO CHUCTeMa OTpearmpyeT Ha
3TO TIepexolOoM B YCTaHOBMBIIMMCA pexuM. CpabaTelBaHMEe OIOHOTO U3
QJITOPUTMOB aBapMMHOM U OpenylpelIuTeJIbHOM CUTHaJIM3alUuMM B DTOM
pexyMe NPUMBOIUT K I[€epexoly CUCTEMEl B PEXMM aBapUMHOM OJIOKMPOBKU.

2. IpenmnyCckoOBEe onepalmun. B paccMaTpruBaeMoOM pexume
BHIIOJIHAETCHA aJITOPUTM NIPENNYCKOBEX OIepaluy.
3. K nycky TOTOB. PexyM COOTBETCTBYET YIauyHOMY SBaBEpPIEHUO

BHIIOJIHEHMSA aJITOPMTMa NPENNYyCKOBEX Olepaumy. B sToOM pexmuMme cucreMa
IPOBEPAET COXPAHMIMCH JM YCJOBMA, pa3peuawnimye OyCcK. I[Ipm HaxaTmum
onepatTtopoM kHonkM "Ilyck" HauMHaeTCHd BHIIOJHEHME aJITOPUTMa IIyCKa.

4. BmmnojHgeTcsa Oyck. B paccMaTpmMBaeMOM peXMMe  BEHIIOJIHAETCH
aQJITOPUTM IIYCKa, Ipu  yCIEWNHOM OCYUWeCTBJIEHUM KOTOPOT'O CUuCTeMa
IepexXOoOuT B YCTAHOBUBIMUNICSA PEXUM.

5. YCTaHOBUBLMICHA PpPeXuM. B >3TOM pexuMmMe OpU HeOoOXOOVMOCTHU
BEIIIOJIHAETCA  QJTOPMTM  OTKPEITMS  HapPyXHOM  3aXJIONKH, peanms3yeMeit
aBTomaToM AlOQ. Brixonm mu3 3TOTO pPexyMa  IOPOMCXOoIOUT B Hauarle

BEIIIOJIHEHMA ONOHOTO M3 BMIOOB OCTaHOBa, NIpM Cpab®aTEBaHMM aJIlOpUTMa
aBAPMMHOM 3alMTH  WMJIM [IPpM OCTaHOBe IOM3eJib—I'eHepaTopa B 00Xon
CUCTEMEl yINpaBJIEHUA.

6. OcTaHOB. B paccMaTpuMBaeMOM peXuMe BEHIIOJIHAETCS aJITOPUTM
OCTaHOBA. YKasaHHBIN aJroOpMTM  MOXeEeT OBITb npepepaH B crydae
3KCTPEHHOT'O OCTaHOBaA.

7. DKCTPEHHHM OCTaHOB. B paccMaTpMBaeMOM pPeXMME BBIIOJIHAECTCH
AQITOPUTM BKCTPEHHOTI'O OCTaHoBa. I[locyle 3aBeplieHMa 3TOTO aJIloOpMTMa
cucTeMa IIepexXOIUT B PeXMM aBapMMHOM OJIOKUPOBKMU.

8. ABapuliHasa OJIOKMPOBKa. B DTOM pexuMmMe CHUCTeMa XIOeT IIoKa
onepaTop IHNOOTBEPIMUT CBOK pPeakLM Ha aBapuMio HaxaTueM  KHOIIKU
"KeuTuporaHue" 1, yCTPaHMB aBapuio, HaXMeT KHONKYy "Paszbioxkuporka'.

9. ABapuyHas 3auMTa. OTOT PEXUM aHaJOTMUEeH PEeXMUMy BKCTPEHHOTIO
OCTaHOBaA.

Cxema cpazen aBToMaTa 128 rpad [Iepexonos NpMBEOEHE Ha
puc. 7, 8.
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Bioken B aBromat A20. Brioxxennsie aBTomatsl: Al, A2, A3, A4, A8, A9, A10, All, Al12

Puc. 7.

P
Yacrora 6ompime PYB
JUB 4 - x220
B
ABTOMAT TOTOBHOCTB K ITyCKY y1=2
TPE/ITy CKOBBIX Her npoopora 1=3
onepanuit . y
Al BBINoTHEHHE IPEJITYCKOBBIX OMepaliiii IpeKpamieHo y1=0
YenemHsli myck 0-3
ABTOMaT IycKa ys=
A2 Her nmycka y2=4
Hauaro BeIOIHEHHE OCTAHOBA 3#0
ABTOMAT OCTaHOBA Y.
A3 3aBEpIICHO BBIIOIHEHHE OCTAHOBA ¥3=0
ABTOMAT IKCTPEHHOTO HauaTo BBIIIOIHEHHE YKCTPEHHOTO OCTAHOBA 40
OCTAaHOBA Yy
Ad 3aBEPIICHO BBINOIHEHHE S9KCTPEHHOT0 OCTAHOBA y4=0
ABTOMAT aBapHitHO# 1 ABapuiiHblii 0CTaHOB y1=2
TpeynpeuTeabHON
peaynpet Pasnoc _
curnammsaman A7 y7=4
ABTOMAT ONIPCACICHIT 3anpomIeHO U PAa3PENICHO BBIMOITHEHHE IPE/ITYCKOBBIX
CHIHATa HAYATA BEITOTHCHTIS omepanuii
oncpannii pay y8=2
ABTOMAT KOHTPOJIS o
FOTOBHOCTH K MyCKY TMEHA TOTOBHOCTH K ITyCKY ¥9=0
ABTOMAT OTKPBITHS 3
HapyKHOIH 3aXTOMKH aXJI0MKa HE OTKPBLIACh y10=5
ABTOMAT aBapHitHOM Pas6
GIOKHPOBKH 430/10KHPOBKA yl1=2
ABToMar aBapuiiHOH B ) o
3aUHTHI BITIOJTHEHHE AJITOPHTMA 3aBEPIICHO y12=0
O6paboTunku Hasxarue knonku ITYCK €20
CoOBITHIt

A0

2290 0
2290_1
2290 2
2290 3

Wnaukanus cocrosaus "I ocraHoBnen"

Wnaukamus cocrosuus "I samyuien"

Muukarms cocrosnus "I 3amyckaercs"

Muemocxema

Wnaukanus cocrosiHus "I ocranapiuBaercs”

CxeMa CBf3eM aBTOMaTa [NEepPeKJINUEHMS PEeXMMOB pPabOTH CUCTEME
yIIpaBJIeHUS
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1:y9=0 x220
0. Jlusesb ocTaHOBIICH 1. MpeamyckoBbie onepaumu =2 2. K mycky roros (3. Bomonmsercs IIyCK\ (" 4. Yeranommumiicn PexHM \
= 20 2=3
A4, A3, Al Y A4, A3, A9 ¢ A4, A3, A2 Y A4, A3,A10
2290 0 ) yl=o0 \7290_0 ) 2290 0 \2290_2 ) \7290_1
yl=3 y2=4 ylo=5
2:y7=2
2:(y7=2)0(y7=4)
A 4
7. ABapwuiinas 6mokHpoBKa 8. ABapl/IﬁHaﬂ 3amura
12=0
All < Al2 B
y11=2\2290_0 z290_3
A
y4=0
6. DKCTpEHHBIH cTOI
1:y4#0 )
A4 <
7290_3 )
Y
1:y4#0
5. Ocranos
¥3=0 V320
A4, A3 <
7290 3 )
Puc. 8. T'pad nepexomoB aBTOMAaTAa IIEPEeKJIOUEeHUS PEXMMOB pPaboTEH
CHUCTEMEL YIIPaBJIEHUA
1.7.4. Texcr QyHKUUM, PpeaIU3yOILEN aBTOMAT
#include "photon stuff.h"
#include "dg.h"
#include "log.h"
#include "defines.h"

void AO( int e, dg t *dg )

{

int y old =

dg->y0

’

#ifdef A0 BEGIN LOGGING
log begin( dg,
#endif

switch( dg->y0 )

{

case 0:

A8(el dg) ;
if( x220(dg)
else

if( dg->y7 ==
else

"AQ" ,

)

if( dg->y8 == 2
break ;

case 1:

Ad( e, dg )
if( dg->vy4
else
if( dg->y7 ==
else
if( dg->vy3
else
if( dg->y1

~.

A3 (

0

=0

y old, e

)

)

ey dg);

)
[l dg->y7 ==
)

)

) i

Al (

)

ey

dg->y0 = 4 ;
dg->y0 = 7 ;
dg->y0 = 1 ;
dg ) ;
dg->y0 = 6 ;
dg->y0 = 8 ;
dg->y0 = 5 ;
dg->y0 = 0 ;




else

if( dg->yl == 3 ) dg->y0 = 7 ;
else
if( dg->yl == 2 ) dg->y0 = 2 ;
break ;
case 2:
Ad( e, dg ) ; A3( e, dg ) ; A9( e, dg ) ;
if( dg->y4 '= 0 ) dg->y0 = 6 ;
else
if( dg->y7 == || dg->y7 == ) dg->y0 = 8 ;
else
if( dg->y3 !'= 0 ) dg->y0 = 5 ;
else
if( dg->y9 == ) dg->y0 = 0 ;
else
if( e == 20 ) dg->y0 = 3 ;
break ;
case 3:
Ad( e, dg ) ; A3( e, dg ) ; A2( e, dg ) ;
if( dg->y4 !'= 0 ) dg->y0 = 6 ;
else
if( dg->y7 == || dg->y7 == ) dg->y0 = 8 ;
else
if( dg->y3 !'= 0 ) dg->y0 = 5 ;
else
if( dg->y2 == 4 ) dg->y0 = 7 ;
else
if( dg->y2 == ) dg->y0 = 4 ;
break ;
case 4:
Ad( e, dg ) ; A3( e, dg ) ; ALO( e, dg ) -
if( dg->y4 !'= 0 ) dg->y0 = 6 ;
else
if( dg->y7 == || dg->y7 == 4 ) dg->y0 = 8 ;
else
if( dg->y3 !'= 0 ) dg->y0 = 5 ;
else
if( dg->yl0 == ) dg->y0 = 8 ;
else
if( !'x220(dg) ) dg->y0 = 0 ;
break ;
case 5:
A4d( e, dg ) ; A3( e, dg ) ;
if( dg->y4 !'= 0 ) dg->y0 = 6 ;
else
if( dg->y3 == ) dg->y0 = 0 ;
break ;
case 6:
Ad( e, dg ) ;
if( dg->y4 == 0 ) dg->y0 = 7 ;
break ;
case 7:
All( e, dg )
if( dg->yll == ) dg->y0 = 0 ;
break ;
case 8:
Al2( e, dg )
if( dg->yl2 == ) dg->y0 = 7 ;
break ;
default:

#ifdef A0 _ERRORS_ LOGGING
log write( LOG_GRAPH ERROR, dg->number,
"Oumbxa B aBToMaTe AQ: HeM3BECTHEM HOMep cocTosHua!",
#endif



if( y old == dg->y0 ) goto A0 _end ;

{
#ifdef A0 TRANS LOGGING
log trans( "AQO", y old, dg->yO0 ) ;
#endif

#ifdef DEBUG FRAME
update debug () ;

#endif

b

switch( dg->y0 )
{

case 0:
A8 ( Or dg) ;
z290 0(dg) ;

break ;

case 1:
A4 ( Or dg) ; A3( Or dg) ; AL( Or dg) ;
z290 0(dg) ;

break ;

case 2:
A4( 0, dg ) ; A3( 0, dg ) ; A9( 0, dg ) =
z290 0(dg) ;

break ;

case 3:
A4 ( Or dg) ; A3( Or dg) ; A2( Or dg) ;
z290 2 (dg) ;

break ;

case 4:
z290 1(dg) ;

break ;

case 5:
A4( 0, dg ) ; A3( 0, dg ) ;
z290 3(dg) ;

break ;

case 6:
A4 ( Or dg) ;
z290 3(dg) ;

break ;

case 7:
Al1( 0, dg ) ;
z290 0(dg) ;

break ;

case 8:
Al2( 0, dg ) ;
z290 3(dg) ;

break ;

oy
A0 _end: ;

#ifdef AO_END LOGGING

log end( dg, "AO", dg->y0, e ) ;
#endif
by

1.8. ABTOMAT MNPennNyCKOBHX OIlepalmun

1.8.1. CrnoBecHoe omnucaHue

1. TlepeumcamMM CUT'HaJH, BIokupymme
onepaumm.

1.1. ObobumeHHEM cuTHal "BJIOKMpPOBKAa
HaJIMuMM D2TOT'O CHUI'Hajla BHIOAETCH CUITHAJ
YKas3aHHYI CUCTEMY.

17

IpOBEeIEeHMEe NPEennyCKOBEX
nycka" w3 CY OKC. Ilpm
"IlogoroToBka nycka" B
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1.2. CurHan "MexaHWU3M BaJIONIPOBOPOTHEIM He OTKJIIUeH".

1.3. Currasn "llpeneJsbHHM BHKJIOUATEJDL".

1.4. JIusesb He OCTAHOBJIEH — YaCTOTa BpalleHUS IIpeBhIlaeT padouyio
J4acToTy.

1.5. KomMaHIa Ha BHIIOJIHEHMEe JI0OOTO BMIa OCTaHOBRA.

1.6. Hanmume curHaja "Boma B oxjlanureje" (aBapuMHBEIN YPOBEHB) .

2. lpu Hamuuum x0T OBl OOHOTO U3 CUITHAJIOB, YKa3aHHHX B
n.n.l.2...1.6, cucrema YyHOpPaBJIEHMsS HEe OOJIXKHA [IPUHMMATL YIIPaBJISOIYIO

KOMaHIy IMNOOTOTOBKM K IIYCKY.

3. Ilpy HaxaTuM OIepaTopoM KHONKM "IIoOTOTOBKA K NYyCKy" BHIOAETCH
curHays B CY OKC. Ilocyse cHaTmda curHajJa "Broxkumporka nycka" ms CY OKC
U OpUM OTCYTCTBUM OJIOKMPYRIMX CUI'HaAJIOB o n.mn. 1.2...1.6, cucrema
IOOJDKHA BHIIOJIHMTL I[ePEeUMCIJIEHHBEE HWXEe OeVCTBUS.

3.1. B3anoMHMTBL KOMAaHOy Ha INOATOTOBKY K IIYyCKY.

3.2. BxiouuThk Tabdjgo "logroToBKa K NyCcKy'".

3.3. BupmaTb KOMAaHOYy Ha BKJIOUEHME MacJonpoKauMBawmero Hacoca,
3aMKHYB KOHTaKT B LeEelM ero MaTlHMUTHOTO IIycKaTeJss.

3.4. BxiouuTs Tabdso "llpokauka wMacyioM" OpM 3aMEKaHMM KOHTaKTa
IyckaTeJsiad MacJjolpokauMBalleI'o Hacoca.

3.5. llogaTe NOMTaHME Ha DJEKTPOMATHUT CTOMIAa pPeryjJsaTopa dYacCTOTH
BpalleHMs .

3.6. llogaTe KOMaHIy Ha OTKPHTME KJjlalaHa [ooJauy BO3Idyxa K
OV3eJlb—T'€HepaTopy .

3.7. llomaTe KOMaHIYy Ha OTKPHTME KJlallaHa BO3OyXa HUBKOTO
OaBJIeHUS .

3.8. Bxiaouurs Tadjgo "IporopoT".

3.9. BKJOUMUTL KOHTPOJIL BPeMeHM npoBopoTa (60 c).

3.10. BelmaTh KOMaHIy B PEeryJISTOP YAaCTOTH BPAlleHUS HA YCTAaHOBKY
[IepBOM CTYIEHM 4YacCTOTH, M dYepes 4 C CHATb 3Ty KOMaHNy.

4. Tlocye IOJIyUeHUSd 3-X  UMIIYJILCOB oT oaTyuka IPOBOPOTA
KOJIeHUaToIro  Baja, 0O MCTeyeHMsS BpeMeHuM 1o 1. 3.9, cucrTeMma
yIOpaBJIeHMS OOJDKHA BHIIOJIHMUTH II€PEeUMCJIEHHBEIE HUWXEe IeVCTBMUS.

4.1. CHATHL IOMTaHMEe C DBJeKTPOMarHMTa KJjlallaHa BO3OyXa HUBKOTO
OaBJIeHUSA .

4.2. OrxmounTe Tabjo "IlposopoT".

4.3. OTKJIOUMTBL KOHTPOJIb BpeMeHu nposopora (60 c).

5. Ilpu NOpeBHIIEHUM JaBJIEHMEM Macjla I[IPpellyCKOBOT'O JaBJIEHUA U
oTpaboTKM KOMaHIE Ha yMeHbIIeHMe 3aJaHHOM YacCTOTH BpalleHMsa IO
IIepBOM CTYIEeHM, CHuCTeMa YyINpaBJIeHMs IOOJDKHA BEHIIOJHUTH IIepedMCIJIeHHble
HMXe IeMCTBUSA.

5.1. CHAT, KOMAaHIYy Ha BKJIOUEHME MacJolNpoKauMBawleI'o Hacoca.
5.2. CHATHL KOMAHIOH HAa NOINTOTOBKY K IIYyCKy, I[I€peuMcJIeHHBE B II.3.
5.3. OrkjwoumThk Tabdsgo "IlogroroBka K NOycky".

5.4. Bkiwouurh Tabjo "Illyck paspeumeH".

5.5. BKJIOUMTBL MIaMAThb SBaBEpUIeHMI MIPEenNnyCKOBHX Olepauui ¥ OaThb
paspeneHye Ha BHIIOJIHEHME IIyCKa.

6. B ciyuae CHMXeHUS JaBJIeHMS Macja HUXe JIIPednyCcKoBOI'O
OaBJIEHUS WM  yBEeJIUYEHUS 3aTAXKM  IOPYXUHHE  PEeryjJsaTopa dYaCTOTH
BpalleHMs IO TPeTbey NO3ULUM MM I[NOABJIEHMS OJIOKMPYIUMX CUITHAJIOB II0
om. 1.1-1.3, 1.5, 1.6 cucTeMa yIIpaBJIeHUS IOOJIKHA BHIIIOJIHUTD
I[IepeunCIJIeHHEIE HUXe IeNCTBUA.

6.1. OTKJIOUUTEL [IAMATL SBaBEPIEHUS NIPEeIONYyCKOBHEX OIepalui.

6.2. OrkjoounuTh Tabjo "Ilyck pa3z3peueH".

6.3. Pas’OMKHYTbL KOHTaAKT OCTAHOBKM MACJIONPOKaAUMBAKIETO HACOCA U
yepes 4 C BHOBb B3aMKHYTb €IO.

6.4. CHSTb T[@MTaHME C DBJIEKTPOMATHMTA OCTAHOBKM pPeryjasaTopa
YaCTOTH BpalleHMs.
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6.5. OrxjoumMTh Tabjo "llpoxauka MacjoM" NpM pa3MbIKaHMM KOHTAaKTa
IyckaTeJsid MacJoNpoKauMBawlero Hacoca.

6.6. CHATH KOMaHZy Ha OTKpPHTME KJjlallaHa [oHaux BO3IOyxXa K
OV3eJIb—T'€HepaTopy .

7. Ecam 1no wucTedyeHMM BpeMeHM (. 3.9) oOT nmaTumMka IIpOBOpOTa
KOJIeHBajla He I[IOCTYyNMJIO 3-X MMIYJBECOB, TO CUCTeMa ylpaBJIeHUs IOJDKHAa
BEINIOJIHUTEL I[I€pPeUMCJIeHHBIE HUXe IeMCTBUS.

7.1. BkaouuTh aBapumHoe Tabjio "HeT npomopoTa".

7.2. BrIOUUTL OOOOIEHHBM CUIHAJ 3BYKOBOM CUIHAJIM3ALUMA.

.3. Orkjgoumurs Tabjso "llooroTroBkKa K IOycky".

.4. CHATHL OMTaHMe C BJEeKTpOoMarHMTa KJjallaHa OYyCKOBOI'O BO3IOyxXa
O IaBJIEHUA.

5. OTKJIOUUTL KOHTPOJIL BpeMeHM HpoBopoTa (60 c).

.6. CHATb KOMAHIY Ha BKJIOUEeHMEe MacJIolIpokKauMBaKleI'0 Hacoca.

7. PasOMKHYTbH KOHTaKT OCTAHOBKM MacCJONpOokauMBaKIEeIO Hacoca U
yepe3 4 C BHOBb 3aMKHYTh B3TOT KOHTAKT.

7.8. OrkjouMTh Tadsno "llpoxkauka MmacyoMm" OpM pPasMBEIKAHMM KOHTaKTa
IyCckaTeJd MacJoNpoKauMBawlero Hacoca.

7.9. OTKJIOUMTL INaMATh KOMaHIE Ha HNOIAOTOTOBKY K IIYCKY.

7.10. CHATHL KOMAHIY Ha OTKPHITHME KJallaHa I[I10JauM BO3IOyXa K
OV3eJIb—T'€HepaTopy .

8. OrkiioueHMe O0OOOmMEHHOM SBBYKOBOW CUTHaAIM3ALUUM M IIEPeBOn
ABAPUMHOTO TabJo "HeT npoesopotTa" B IIOCTOSAHHOE CBeUeHMe
NPOM3BOOUTCA HaxaTmeM kHONku "KBurmposaHme".

9. PasbJIOKMPOBKA CUCTEMH YIPaBJEeHUS U OTKJIOUeHMe Tabno "Her
npopopoTa" NpoM3BOOMTCH HaXaTMeM KHONKM "PasOjoxkmpoBka'.

Cxema ceaszen aBToOMaTa n rpad Iepexonos NpMBEOEHE  Ha
puc. 9, 10.

1.8.2. Cxema ceazeit

Broxen B aBromat AO. Bioxxennsie aBromarsl: A15

Al
JA1CYB TepBas cTyneHb YacToThl 280 210_0 | Onenouns 1a61o IOATOTOBKA K IYCKY Miemocxeva
210 1 Brumounts Tabso MOATOTOBKA K ITYCKY
J2CYB Bropast cTyneHb 4acTOThI BpaLeH s X290 220 0 Orkmiounts Tadno [IPOKAYKA MACJIOM
220 1 Brmounts Tabs10 TIPOKAYKA MACJIOM
H3CqB Tpetbsi CTyIEHb YaCTOTHI BPALICHUS X300 230 0 Orkmounts Tab10 [IPOBOPOT
230 1 Bruounts tabno [IPOBOPOT
JlaTunk 1aBnenus I MacJia GoJIbLUIE IPE/ITYCKOBOIO X350 240 2 Brunouuts murawouee taéino HET IPOBOPOTA
Macna -
Hanunune curnana BOJIA B OXJIAJIUTEJIE T
Cumanma‘rop aBapUIiHbIl YPOBEHbD) %500 z400_0 Buuas komany na orcmouerme MITH (420) 121‘;;051’\:12'\1 ¢ oGparHoii MarHuTHbIiT
yposHst Bosl B 'O 2400 1 | BRUATE KOMary Ha Brmiouerne MITH €410) cnsznio ASD nyckarens MITH
JBIIM Hanuune curnana MBIT HE OTKJIIOYEH 510 Ja10 | OcTaoBiTL MITH Ha 4-¢ cexynsus (€390) A‘”"“"ﬁﬂﬂ"""""" Konrakt
i A60 ocranosku MITH
Haymune curnana ) CHATh MUTAHKE C FNeKTpoMaruuTa crona PYB
JIMB [PEJIEJIbHBIN BBIKJIKOYATEJIb X520 7420_0 DJIEKTPOMArHHUT CTONA
2420 1 TToaarth nUTaHKE Ha HIEKTPOMArHuT crona PYB PUB
. g BhiaTh KOMAHy Ha 3aKpLITHE KianaHa noja4n sosayxa k JIT (e420) ABTOMaT
ABTOMAT KOHTPOJIS Bau JII" npoussen tpu o6opora y1s=2 7430_0 , ] M — Knanan noua:ﬂ
POBOPOTA Her nposopora sea 24301 | usms konaury s onipurmne soranaa noswn mosayxa kT (e410) casanio ASD Bo3ayXa K JI]
Al5 y= 244() () | BHAATE KOMaNRY A SAKPHITIE KTAANA TIOAH BOYIYXA HSKOTO faBTeHiA (¢420) ABTOMAT Y] Knanan nonaun
- KJIAIaHOM ¢ 06paTHOM 0 3K
. BhL1aTh KOMAHJLY HA OTKPBITHe KJIANAHA [0/1a4H BO3AYXA HIIKOTO aBienis (e410) ; ASPO BO3ILYXa HHSKOTO
ABTOMAT OCTaHOBA BhINONHsAETCs aBTOMATH3HPOBAHHbII OCTAHOB 30 7440_1 CBA3BIO JaBJICHMS
Y o Lot o ABTOMAT YNpaBJicHHUs
2460 YCTaHOBUTB YacTOT -ii crynenu (e380) e —1
ABTOMAT 95KCTPEHHOIO e g N A5
OCTaHOBA BbIINOJIHACTCA IKCTPEHHBIH OCTaHOB V4% 0
A4
ABTOMAT aBapuiiHoii 1 ABapuitHplii OCTaHOB 7-2 BRaiounTh
Tpe;lypenTeNbHOT Pastoc Y 27001 SBYKOBYIO GO
A 7=4
CHMIHATH3AIHH y JloGasuTh cooGuete B
z1300 ouepesth cooBuenuii 06
apapisx
O6paboTunk AKTHBAaIUA BJIOYKEHHBIX ABTOMATOB 0 2810 0 OcTaHOBHTH TaliMep Taiimep KoHTpOIS
cobumuii [Nosinenue curnana 70 810 1 3anycTurs TaiimMep BPEMEHH IpOBOpoTa
BJIOKUPOBKA IIYCKA u3 CY OKC ¢ =0 60 ¢

Puc. 9. Cxema CBs3elM aBTOMaTa IMPENNyCKOBHX Ollepalun



1.8.3. I'pad nepexomos

r 0. HauansHoe \

L

e0

20

z:10_0;30_0;420_0;430 0440 0;810_0

( 1. ITpoBopot \

AlS
7:10_1;20_1;30_1;400_1;
420 1:430_1:440_1;460;810_1

(ylS = 2) k280 k290 (k300 (k350

2. ITyck pa3pereH

3. Her npoBopota

z:10_0;30_0;40_2;400_0;
410; 430_0; 440_0700_1; 1300,

2:10_0; 30_0; 400_0; 440_0
8100

Puc. 10. Tpad nepexomoB aBTOMaTa IIPelllyCKOBBIX OIlepalumuin

1.8.4. Tekcr byHKUMM, peaju3yolel aBTOMAT

#include "photon stuff.h"
#include "dg.h"

#include "log.h"

#include "defines.h"

void Al( int e, dg t *dg )
{
int y old = dg->yl ;

#ifdef GRAPH EVENTS LOGGING
log exec( dg, "Al", y old, e ) ;
#endif

switch( dg->y1 )
{
case 0:
if( e == )
dg->yl =1 ;
break ;

case 1:
Al 0( e, dg ) ;
if( e == 70 || x300(dg) || !x350(dg) || x500(dg) || x510(dg) || x520(dg)
|l dg->y3 != 0 || dg=->y4 != 0 || dg->y7 == 2 || dg->y7 == 4 )

{ z10 O0(dg) ; z30 0(dg) ; z420 0(dg) ; z430 0(dg) ; z440 0(dg) ; z810 0(dg)
dg->yl = 0 ; }

else

if ( dg->yl 0 == 3 )
dg->yl = 3 ;

else
if( dg->yl 0 == 2 && x350(dg) && x280(dg) && !x290(dg) && !x300(dg) )
dg->yl = 2 ;
break ;
case 2:
if( e == 0 )
dg->yl =1 ;
break ;
case 3:
if( e == )

dg->yl =1 ;

break ;

’

| . €700x300 0x350 Dx500 Dx510 0x520 D(y3#0) O(y4 #0) O(y7=2) O(y7 =4)
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default:
#ifdef GRAPH ERRORS_ LOGGING
log write( LOG_GRAPH ERROR, dg->number,
"ERROR IN Al: unknown state number!"™, 0 ) ;
#endif
break ;

b
if( y old == dg->yl ) goto Al end ;

{
#ifdef GRAPH TRANS LOGGING
log trans( dg, "Al", y old, dg->yl ) ;
#endif

#ifdef DEBUG FRAME
update debug () ;

#endif

b

switch( dg->y1 )
{
case 1:
Al 0( O,
z10 1 (dg
z430_1(d
break ;

dg )
) ; 2z20_1(dg) ; 2z30_1(dg) ; 2z400_1(dg) ; z420_1(dg) ;
g) ; 2440 1(dg) ; z460(dg) ; z810 1(dg) ;

case 2:
z10 0(dg) ; z30 0(dg) ; z400 0O(dg) ; z440 0(dg) ; z810 0(dg) -
break ;

case 3:
z10 0(dg) ; z30 0(dg) ; z40 2(dg) ; z400 O(dg) ; z430 _0(dg) ;
z440 0(dg) ; z410(dg) ;
z700_1(dg) ; z1300(dg, MSG NO TURN) ;

break ;

o

Al end:
#ifdef GRAPH ENDS LOGGING

log end( dg, "Al", dg->yl, e ) ;
#endif

o

1.9. ABTOMaAT KOHTPOJIA NPOBOPOTAa

1.9.1. CrnoBecHoOe omnmcahHue

ABTOMAT KOHTPOJIA IpoBROpPOTa peanusyerT 4acTh anropuTMa
IPEennyCcKOBEX Olepalumui, KOTOPBIM ONMCaH B NpPemHOylleM IoOpas3nelie
(ranpumMep, B n.0. 4, 7).

OBbpaTuM BHMMAHME, UYTO B KauduecTBe OOBEKTa YyIpaBJIEHMSa D3TOTO
apToMaTa BEHICTyIIaeT He "buzmuueckmum" o0bBEeKT, a  BBUMCIIMTEJIbHOE
YCTPOMCTBO, pealmus3yeMoe NPOTPaMMHO.

CxeMma ceaszen aBToOMaTa n rpad Iepexonos NpMBEOEHE  Ha
puc. 11, 12.
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1.9.3.

1.9.4.

#include
#include
#include
#include

void Al5(
{

int y o

CxeMa cBa3eUn
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Bnoxen B aBToMar Al

AlS

JUIKB | Coermm |—ZiBanposopora sana X800 28000

2800_1

COpOCHTb CYETYHK
POBOPOTOB

O6padoTunkn WHummann3aums Biic aBTOMAaTOB 0
coObITHIt
Hmmynse ot aTunka nposopota JINKB 180
Hcreuenue Bp NpoBOpOTA €220

VBenuuuTh
CUETUHMK
MPOBOPOTOB

Puc. 11. Cxema cCcBHA3eM¥ aBTOMaTa KOHTPOJIS MPOBOPOTAa

I'pad nepexonos

B)
D)

( 0. IToxcyer npoBopoTOB \

2800 0

€220
1:e180 x800

e0

(ﬁ 3. Her mpoBopora i\ (ﬁ 2. Ectb mpoBOpOT ﬂ\

Puc. 12. Tpad nepexoZOB aBTOMaTa KOHTPOJA

IpoBOpOTa
TexcT GyHKUIMM, pealu3yllley aBToMaT
"photon stuff.h"
"dg.h" -
"log-h"

"defines.h"
int e, dg_t *dg )

1d = dg->y15 ;

#ifdef GRAPH EVENTS LOGGING
log _exec( dg, "Al5", y old, e ) ;

#endif

switch (
{
case
if(
els
if(
els
if(
els
if(
break
case
if(
break

dg->y15 )

0:

e == 180 && x800(dg) ) dg->y15 = 2 ;
e

e == 220 ) dg->y1l5 = 3 ;
e

e == ) { z800 0(dg) ; }

e

e == 180 ) { z800 1(dg) : 1}

2:

e == ) dg->y15 = 0 ;

’
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case 3:
if( e == ) dg->y1l5 = 0 ;
break ;

default:
#ifdef GRAPH ERRORS_ LOGGING
log write( LOG_GRAPH ERROR, dg->number,
"ERROR IN Al5: unknown state number!"™, 0 ) ;
#endif
break ;
o

if( y old == dg->yl5 ) goto Al5 end ;

{
#ifdef GRAPH TRANS LOGGING
log trans( dg, "Al5", y old, dg->yl5 ) ;
#endif

#ifdef DEBUG FRAME
update debug () ;

#endif

b

switch( dg->y15 )
{
case 0:
z800 0 (dg) -
break ;
o

Al5 end:
#ifdef GRAPH ENDS LOGGING

log end( dg, "Al5", dg->yl5, e ) ;
#endif

oy

1.10. ABTOMAT OCTaHOBA

1.10.1. CrnoBecHoe omnmcanHue

1. Ipr HaxaTuM orepaTopoM KHomnku "OcTaHOB" cucTeMa ylpaBJIeHUS
IOOJDKHA BEHIIOJIHMUTL II€PEUMCJIEHHEIE HMXEe IeVCTBUA.

1.1. OTKJIOUMTE I[IaMATb KOMaHIE Ha I[IOOTOTOBKY K IIYCKy M TabJjo
"[logroToBka K TIIYyCKYy", HOaMaTb TOTOBHOCTM K TINYyCcKy M Tabjo "Ilyck
pazpeuwen", namMsaThb KOMaHOEI IyCcK u TabJo "TIIyck", ecnu
COOTBETCTRyKIIME OllepallMM B MOMEHT I[IOOA4YM KOMAaHIEBl BEBIIOJIHAJNUCE .

1.2. BxJOUMTH [IaMATb KOMAaHIE OCTAHOB.

1.3. BxjaouuTs Tabjo "OcTaHOB".

1.4. IomaTe NOMTaHME Ha DJIEKTPOMaI'HUT OCTAaHOBKM peryjgaTopa
YaCTOTH BpalleHUS .

1.5. BelmaTh KOMaHIY Ha YMeEHbIIEHME 3aTAXKM IIPYXMHE peryjsgTopa
YaCTOTH BpalleHMSa OO BEeJMUMHE COOTBETCTBYOIEN I[IepBOM HNO3ULUUM U
depes 4 C CHATb 3Ty KOMaHIy.

2. Mpm yMEeHBIIEHMM YaCTOTH BpAlleHMS HMWXEe dYacTOTH '"Hauaja
3aJIMBaHMA" cucTeMa yIOpaBJIeHMS OOJIKHa BeHOATh B CY OKC curHan
"3aKPETh HAPYXHY 3axJionky".

3. Ilpu yMeHBUIIEHMM YaCTOTH BpalleHMsa HMxe padboueld dYacTOTH
cucTeMa yNpaBJIEHMS OOJDKHA BHIIOJIHUTL II€PEUMCJIEHHEIE HMXEe IeVNCTBUA.

3.1. BomaTb KOMaHZIy Ha BKJIOUEHME MacCJIoNpoKauMBaklleIro Hacoca.

3.2. BKJIOUMTBL OTCUET BPEMeHUu Ipokauky MmacjoMm (60 c).

3.3. BxjoumuTh Tabjso "lIpokauka Macjom".

4. lpy yMeHBIIEHMM dYaCTOTH BpalleHMT HMXe YacCTOTH BpalleHUS
OCTaHOBa CUCTeMa YyIpaBJIeHMS IOJDKHA BHIIOJHUTEL IIe€pedMCJIeHHBIe HUXe
OeICTBUSA .
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4.1. Bomats B CY OKC curHal

4.2.BuogaTe B TI'€HEPATOPHHM MWUT CUTHAJ
OJIMTEeJIbLHOCTRID 3 C.

"IloslHag ocTaHoOBKa HOI'".
"IlonHas ocTaHoBKa HIOI'"

4.3. BbIILaTb KOMaHIOYy Ha SAaKPEITHE KJilallaHa I1ooadm BOOBI B
ras’0o0xXJlamguTesib M Ha BaKpHTME KjlallaHa CJMBa BOIEL M3 CcellapaTopa
rasoo0TBOOA.

5. Uepes YyCTaHOBJIEHHOE BpeMsa (m. 3.2) rnocie 3anycka
MacJionpoKauMpamlero Hacoca CUucTeMa ylIpaBJIeHMs IOJDKHAa  BHIIOJIHUTH

IIepedUrCJIECHHBIE HUMXE JIGIZCTBMFI.
5.1. CHATr KOMaAHOY Ha BKJIIOUEHME MacJoNpokKauMBamleIro Hacoca.
5.2. PaB3OMKHYTb KOHTaKT OCTAHOBKM MacCJIONpOKauMBalIeI'o Hacoca U
gepes 4 Cc BHOBDb 3aMKHYTBE S5TOT KOHTAaKT.
5.3. OrxyounTe Tabno "lIpokauka MacioMm"
IyckKaTeJsisd MacJolpokauduMBaKmeIro Hacoca.

1PV PasMBIKAHVNM KOHTaKTa

5.4. CHATp IOMTaHME C DBJEKTPOMarHMTa OCTAaHOBKM peryJuaTropa
YaCTOTEI BpalleHMA.
5.5. OTkJIOUMTL I[IaMaSTb KOMAaHIB OCTAHOB.
5.6.0 6 "O "
.0. TKIIOYMTE TalOJIO CTaHOB .
-
Cxema cBA3en aBTOMaTa n rpad Iepexonos NpMBEOEHE  Ha
puc. 13, 14.
1.10.2 %
. .<2. Cxema cBazen
Broxen B aromar A0
. A3
B Yactota Gombwe yeraski YBO @10 120_0 |Qusmoums Ta0 IPOKAUKA MACTIOM o
1 O | 20 | | Brmounts Tagio [IPOKAYKA MACJIOM
P ~ B
JUB q Yacrora Bpamenus Gonbue ycrapku PYB X220 2110 0 Orkmounts Tabno OCTAHOB
B Bxmiounts Tabno OCTAHOB
— 2110 1
;3‘ Yacrora Bpamenus menbie yeraskn YBH3 X240 2710 TloracHTh HHAMKATOP COCTOSHHS HAPYIKHOH 3aXJIONKH
3
B I MITH (420
ABTOM@Z;‘:;S:HHON Havato BEITIOHERHE KCTPEHHOr0 0CTAHOBA 420 2400_0 [PRUAATE KOMAHLY 1A OTINIONCHHE (e420) fn‘:“;&‘:‘iﬁ; ' obpartoii | MarmuTHbi myckare:,
A4 400 1 | Bouams Kovanay na pmoucme MITH (c410) comsnio ASOD MITH
2410 Ocranosuth MITH Ha 4-¢ cexynsi (€390) AETOM;\FA?[C;&HDBK" KoHTakT ocTaHOBKH
A60 MITH
420 ¢ | Crams miTanme ¢ serrpovarmvTa crona PUB
2420_ DIEKTPOMATHHT CTOMA
Monath nuTanke Ha 1eKTpoMarsuT crona PYB
7420 1
S ——— Lt rymen (380) Awroust ympanneia
AS
L4850 0 | 3aKpHITE Knanan nonatm ot B rasooxnaes (¢420) ,‘(\n‘;ﬂ;@;yg‘gg‘;’;m; Konanan o« 5oyt 5
- casnio ASO ra300X A Teb
ST Epp—— I Pl S ——
- ensznio ASO cenaparopa ra3ooTBoa
2730 Beinats curnan 3SAKPBITh HAPYIKHYIO 3AXJIOTIKY
740 | BovtaTe curan [IOJIHAS| OCTAHOBKA I CY OKC
o R e
- e0 OCTAHOBKA I . 00 ABTOMAT BbIJIaYH CHTHANA
coObITHil Hacaryio xeioma: OCTAHOB 750 | Boars cursas IOTHAS ars i (e400) TIOJIHAS OCTAHOBKA JIT" 8
30 renpatopubiii mur A61
VcTeueH e BPEMEHH MPOKAYKH MAcIIoM 260
OcranoBuTs Taiime Tatmep xouTpons
28400 L BPEMEHH IIPOKAUKH
2840 1 3anycTuth TaiiMep MaciIoM
- 60c
9]
Puc. 13. Cxema cCBg3eM aBTOMaTa OCTAaHOBA
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I'pad nmepexomnos

(y420)
28400

0. HauansHoe

2:20_0; 110_0; 400_0

25

2. OcraHoB

3. 3aKpBITh 3aXJIOIKY

X220

4. Bxmounts MITH

x210

5. OcranoBien \

z: 110_1; 420 _1; 460

X240

z:271_0; 730

2:20_1;400_1; 840_1

7: 740; 480_0; 490_0; 750 l

1.10.4.

Puc. 14. T'pad nepexomos aBToOMaTa OCTaHOBA

TexcT byHKUUM,

#include "photon stuff.h"
#include "dg.h"

#include "log.h"
#include "defines.h"

void A3 ( int e,

{
int y old

dg t *dg )

dg->y3 ;

#ifdef GRAPH EVENTS LOGGING
log exec( dg, "A3", y old, e ) ;

#endif

switch( dg->y3 )

{

)

case 0:
if( e == 30
break ;
case 2:
if( dg->vy4
else
if( x240(dg)
break ;
case 3:
if ( dg->vy4
else
if( !'x220(dg)
break ;
case 4:
if( dg->vy4
else
if( !'x210(dg)
break ;
case 5:
if( dg->vy4
else
if( e == 260
break ;
default:

#ifdef GRAPH ERRORS LOGGING

)

)

)

) { z410(dg)

peanu3synlney apToMaT

’

'= 0 ) { z840 _0(dg) -

'= 0 ) { z840 0(dg) -

'= 0 ) { z840 0(dg) -

'= 0 ) { z840 0(dg) -

z420

dg->y3

dg->y3

dg->y3

dg->y3

dg->y3

dg->y3

dg->y3

dg->y3

dg->vy3

log write( LOG_GRAPH ERROR, dg->number,

#endif
break ;

b

"ERROR IN A3:

unknown state number!",

0)

€260
7:420_0;410
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if( y old == dg->y3 ) goto A3 end ;

{
#ifdef GRAPH TRANS LOGGING
log trans( dg, "A3", y old, dg->y3 ) ;
#endif

#ifdef DEBUG_FRAME
update debug () ;

#endif

s

switch( dg->y3 )

{

case 0:
z20 0(dg) ; z110 0(dg) ; z400 _0(dg) ;
break ;

case 2:
2110 1(dg) ; z420 1(dg) ; z460(dg) ;
break ;

case 3:
z271 0(dg) ; z730(dg) ;
break ;

case 4:
z20 1(dg) ; z400 1(dg) ; z840 1(dg) ;
break ;

case 5:

z480_0(dg) ; z490_0(dg) ; z740(dg) ; z750(dg) ;
break ;
o

A3 end:
#ifdef GRAPH ENDS LOGGING

log end( dg, "A3", dg->y3, e ) ;
#endif

’

o

1.11. ABTOMaT OXMIAHMSA Ppas3pPelleHMS BEHIIOJIHEHUSA I[IPEenyCKOBEIX
onepauum

1.11.1. CroBecHOe omomcaHue

ABTOMAT peaM3yeT dYacThb aJIopUTMa [NOPenlyCKOBEIX oOolepauul,
ONMCaAHHOTO B nompaszmesie 1.5. Ilpum HaxaTtum kHonku "IllogroroBka K
Oycky" aBTOMaT NPOBEPHAEeT 3HAUEHMS CUTHAJIOB, 3alpellaiklMX BEIIOJIHEHME
aITopUTMa IIPEennyCKOBHX OlepaluuM M, OpM HeoOxoouMmMocTM, BeIOaeT B CVY
OKC curHan "llogroToBka kK nOycky".

Cxema cpaszen aBToMaTa 128 rpad [Iepexonos NpUBEOEHE Ha
puc. 15, 16.
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1.11.2. Cxema ceazeit

Bioxxen B aBTomar AO

A8
Hannume curnana BJIOKMPOBKA ITYCKA X700 2710 Bsiaars curnan [IOATOTOBKA K ITYCKY CY OKC
P ! [§ PUB
TTUB y aCTOTA BPAIICHHs GOJIBIIC YCTABKH X220
B
Hanuune curnana BOJIA B OXJIAJIUTEJIE
Curnanmusarop (aBapuiiHBIH YPOBEHD) X500
ypoBHs Bozbl B 'O
JIBIIM Hanunune curnana MBIT HE OTKJIIOYEH %510
Hanuune cursana
JIIB ITPEJIEJIbHBIN BBIKJIOYATEJIb X520
O6paboTunku VHHUIMAIM3AIHS BIOKEHHBIX aBTOMATOB 0
cobpruil Hasatne kronxe [TOJITOTOBKA K ITYCKY ol0

Cusitne curnana BJIOKUPOBKA ITYCKA
u3 CY OKC

e80

Puc. 15. Cxema cBA3eM aBTOMaATa OXMIOAHMA pPa3pelleHMs BHIIOJIHEHUS
NIPennyCKOBEX Ollepalun

1.11.3. T'pad nepexomos

( 0. HauanpHOE W

e10[(x220 Ox500 Ox510 0x520)

1: e10[(x220 Ox500 Ox510 Ox520 O0x700)

x220 O x500 O
x510 Ox520 O
e0

1. Oxunanune paspeuieHus
yCcKa

e0
z710

2. BBINOJIHHUTD IPEIITyCKOBBIC
OmepaLuK

e80[(x220 Ox500 Ox510 Ox520)

Puc. 16. T'pad mnepexomoB aBToOMaTa OXMUIOAHUS
praspelieHMAd BHIIOJIHEHNMA IIPEeNIlyCKOBEIX onepaumﬁ

1.11.4. Tekcr byHKUMU, peanmMs3ybolel aBToOMaT

#include "photon stuff.h"
#include "dg.h"

#include "log.h"

#include "defines.h"

void A8( int e, dg t *dg )
{
int y old = dg->y8 ;

#ifdef GRAPH EVENTS LOGGING
log exec( dg, "A8", y old, e ) ;
#endif
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switch( dg->y8 )
{

case 0:
if( e == 10 && ! ( x220(dg) || x500(dg) || x510(dg) || x520(dg) || x700(dg)))
dg->y8 = 2 ;
else
if( e == 10 && ! ( x220(dg) || x500(dg) || x510(dg) || x520(dg) ))
dg->y8 =1 ;
break ;
case 1:
if( x220(dg) || x500(dg) || x510(dg) || x520(dg) || e == )
dg->y8 = 0 ;
else
if( e == 80 && ! ( x220(dg) || x500(dg) || x510(dg) || x520(dg)))
dg->y8 = 2 ;
break ;
case 2:
if( e == )
dg->y8 = 0 ;
break ;
default:
#ifdef GRAPH ERRORS_ LOGGING
log write( LOG_GRAPH ERROR, dg->number,
"ERROR IN A8: unknown state number!"™, 0 ) ;
#endif

break ;
oy

if( y old == dg->y8 ) goto A8 end ;

{
#ifdef GRAPH TRANS LOGGING
log trans( dg, "A8", y old, dg->y8 ) ;
#endif

#ifdef DEBUG_FRAME
update debug () ;

#endif

o

switch( dg->y8 )

{

case 1:

z710 (dg)
break ;
o

A8 end:
#ifdef GRAPH ENDS LOGGING

log end( dg, "A8", dg->y8, e ) ;
#endif

}og
1.12. ARTOMAT aBAPUMHON U NPpelylNpelIMTeJIbHOM CUITHaIMU3aLUU

1.12.1. CrnoBecHOe onmcaHue

ABToMaT obOobmaeT pPaboTy aBTOMATOB KOHTPOJS HapaMeTpOoBR OM3EJIb-—
TeHpaTopa. BelOesyieHBl UYeTHpe pexuMa padoTE aJiropMTMa aBapuUMHOM U
npenynpeIuTesIbHOM CUTHAaIM3aLUUM.

1. Pabouun pexmuM. Bce mnapaMeTphl B OONyCKe.

2. ABaApMUMHEIM OCTaHOB. ABapMMHOE OTKJIOHEHME KakK MMHUMYM ONHOTO
M3 KOHTPOJIMPYEMBIX [1apaMeTpOB.

3. ABapusa 6e3 oCTaHOBa. ABapMUMHOE OTKJIOHEHME TeMIepaTyps Maca
WY TeMIepaTyph BOIBL IIPM OTKJIOUEHHOM 3alMTe IO 3TUMM IapaMeTpaM.

4. PasHOC. YacToTa BpalleHmA Oy3eJib—TeHepaTopa [peBEICUIIA
npenejibHO OONYyCTUMYN.

Cxewma cpaszen aBToMaTa " rpad [Iepexonos NpMBEOEHE Ha
puc. 17, 18.
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CxeMa cBa3eUn
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Bnoxen B aBromat A20. Brioskennsie aBromatel: A71, A72, A73, A74, A75, A76, A77, A78

A7

2280 0
2280_1
2280 2

z1300

Ortkmounts Tabno PASHOC

Brunounts nocrosunoe tabao PASHOC

Brunounts Muratomee tabiao PASHOC

Maemocxema

TyseT 3amura BKIOYEHA 20
higi:) Tnpex Yacrota Bpamenus oousure [IPEJT X260
ABTOMAT KOHTPOJISt S .
TeMIepaTypEL MaCTa ABapuitHbIi IEperpeB Macia y71=4
ABTOMAT KOHTPOJISt .
J@BIICHIS MacTa ABapuiiHOe CHIKCHHE JaBICHHS Macia y12=5
ABTOMAT KOHTPOJISt S
TEMHCPX%E‘H BOIBI ABapHitHbIi TIEperpeB BOIb yI4=4
ABTOMAT KOHTPOJISt o
B OTCCKE ABapuitHOe CHIDKCHHE J1aBIEHHs B OTCEKe y77=3
AT77
ABTOMAT KOHTPOJISt N
YPOBHS BOTHI B ABapuitHblil yPOBEHb BOJIBI y78=2
oxnazmrene A78
O6paboTunku Hasxarue xnonku KBUTUPOBAHUE 50
coObITHit
Puc. 17. Cxema ceaszen

1.12.3.

1.12.4.

T'pad nepexomnos

c7.2

3.ABapusi 6e3 ocraHOBa

Jlo6aButhb coobuienne B
ouepeb coodIeHHit 00
aBapHsX

aBTOMAaTa aBaAPMMHOM UM NpenylnpelnTesibHOM
CUTHaJIM3aLUn

C7_1=x20 E((yﬂ =4)0(y74 :4)) O(y72=5)0(y77=3) 0(y78=2)

€72=

(0. Pabounit peskiv

20 E((y7l =4)0(y74 :4))

x260

2280_0 4. Pasnoc )

AT1, A72, AT3, AT4, AT5,
AT6, ATT, AT8

AT1, A72, AT3, AT4, AT5,
» AT6, AT7, AT8

J

7.1

1:C7.2 (2. ABapuiinblii OCTaHOB\

ATL, AT2, AT3, ATH, ATS, [®
AT76, AT7, AT8

1:C7_1

AT, AT2, AT3, AT4, ATS,
»| A76,A77,A78

X260

1:C7.1

z:280_2; 1300

2:x260

Puc. 18.

npenynpelnuTeslbHOY CUTHAaJIU3alum

TexcT byHKUUM,

#include "photon stuff.h"
#include "dg.h"

#include "log.h"

#include "defines.h"

int C7 1( dg t *dg )
{

peanu3symniley aBToOMaT

return ( x20(dg) && ( dg->y71 == 4 || dg->y74 == 4 ))
|| dg->y72 == dg->y77 == 3 || dg->y78 == 2 ;
}os
int C7 2( dg t *dg )
{
=4 || dg->y74 == 4 ) ;

b

return !x20(dg) && ( dg->y71

e50
7280 1

I'pad nepexoIOB aBTOMaTa aBaAPUMHOUM U



void A7( int e, dg t *dg )

{

int y old = dg->y7 ;

#ifdef GRAPH EVENTS LOGGING

log exec( dg,
#endif

switch( dg->y7
{

)

n A7W,

Y_Oldr e ) ;

case 0:
A71(e,dg) ; A72(e,dg) ; AT73(e,dg) ; AT74(e,dg) ; AT75(e,dq)
A76(e,dg) ; A77(e,dg) ; A78(e,dg)
if( C7_1(dg) ) dg->y7 = 2 ;
else
if( C7_2(dg) ) dg->y7 = 3 ;
else
if( x260(dg) ) dg->y7 = 4 ;
break ;
case 2:
A71(e,dg) ; A72(e,dg) ; AT73(e,dg) ; AT74(e,dg) ; AT75(e,dq)
A76(e,dg) ; A77(e,dg) ; A78(e,dg)
if( C7_2(dg) ) dg->y7 = 3 ;
else
if( IC7_1(dg) ) dg->y7 = 0 ;
break ;
case 3:
A71(e,dg) ; A72(e,dg) ; A73(e,dg) ; AT74(e,dg) ; AT75(e,dq)
A76(e,dg) ; A77(e,dg) ; A78(e,dg)
if( C7_1(dg) ) dg->y7 = 2 ;
else
if( x260(dg) ) dg->y7 = 4 ;
else
if( IC7_2(dg) ) dg->y7 = 0 ;
break ;
case 4:
A71(e,dg) ; A72(e,dg) ; AT73(e,dg) ; AT74(e,dg) ; AT75(e,dq)
A76(e,dg) ; A77(e,dg) ; A78(e,dg)
if( !'x260(dg) ) { z280_0(dg) ; dg->y7 =0 ; }
else
if( e == 50 ) { 2280 _1(dg) ; }
break ;
default:
#ifdef GRAPH ERRORS_ LOGGING
log write( LOG_GRAPH ERROR, dg->number,
"ERROR IN A7: unknown state number!"™, 0 ) ;
#endif
break ;
o
if( y old == dg->y7 ) goto A7 end ;
{
#ifdef GRAPH TRANS LOGGING
log trans( dg, "A7", y old, dg->y7 ) ;
#endif
#ifdef DEBUG_FRAME
update debug() ;
#endif
oy
switch( dg->y7 )
{
case 0:
A71(0,dg) ; A72(0,dg) ; A73(0,dg) ; A74(0,dg) ; A75(0,dg)
A76(0,dg) ; A77(0,dg) ; A78(0,dg) ;
break ;
case 2:
A71(0,dg) ; A72(0,dg) ; A73(0,dg) ; A74(0,dg) ; A75(0,dg)
A76(0,dg) ; A77(0,dg) ; A78(0,dg) ;

break ;

’

’

’

’

’

’
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case 3:
A71(0,dg) ; A72(0,dg) ; A73(0,dg) ; A74(0,dg) ; A75(0,dg) ;
A76(0,dg) ; A77(0,dg) ; A78(0,dg) ;

break ;

case 4:
A71(0,dg) ; A72(0,dg) ; A73(0,dg) ; A74(0,dg) ; A75(0,dg) ;
A76(0,dg) ; A77(0,dg) ; A78(0,dg) ;
2280 2(dg) ; z1300(dg, MSG_RAZNOS FAIL) ;

break ;

o

A7 end:
#ifdef GRAPH ENDS LOGGING

log end( dg, "A7", dg->y7, e ) ;
#endif

o

1.13. ABTOMAT KOHTPOJIA TEMIEepaTyps Macia

1.13.1. CrnoBecHoe onmucanme

ABTOMaAT IMNPOM3BOOMT KOHTPOJIb TEMIEpaTypeE Macja, OoIpenesyigdeT U
BHIIOJIHAET MHIOMKALMIO CJIEeOYKIMX CUTyaLUM:

— HM3BKada TeMIeparypa. TeMmnepaTrypa Macja HMXe yCcTaBkuM TMmM;

— NpenynpenuTesibHBIM leperpes. TemMmnepatTypa Macrsa BHILIE
ycTaBku TMnop;

— aBaAPMUVHBIM IIeperpeB. TeMmMmepaTypa Macja BhIIe yCTaBkKM TMma.
Cxema cpaszen aBToMaTa n rpad [Iepexonos NpUBEOEHE Ha
puc. 19, 20.

1.13.2. Cxema cegzeilt

Biroxen B aBromar A7

A7l
ITyner 3amura BKIIOYEHA 20 2140 0 Ortkitounts 12610 XOJIOJAHOE MACJIO Muenmocxema
140 1 Brurounts 3eneHoe tadino XOJIOAHOE MACJIO
T Temnepatypa macna Hike TMm z1au_
Jlarunk " x320 150 o | Omwotuts Tabno NEPETPEB MACIIA
T Temneparypa Macia Bbiue Tmmp z150_
TeMneparypsr | Thnp x330 150 | | Brmounth xenroe Tabno MEPEIPEB MACJIA
macna T Temneparypa macia Beiie Tma zI50_
e X340 2150 2 | BEmOUHTE KenToe Muraromee Tabno NEPEIPEB MACTIA
215073 Brxmounts kpacHoe Tabno [TEPETPEB MACJIA
21 5074 Brkutounts kpactoe murarouiee Tabiio IEPETPEB MACJTIA
O6paboTunKn Haxarne knonku KBUTUPOBAHUE 50 yKoBY a
cobbimuil Hasarne kironki PA3BJIOKMPOBKA Hobasus, coobmerne 5
e60 z1300 ouepeanb coobieHHii 00
aBapusax

Puc. 19. Cxema CBg3eM aBTOMaATa KOHTPOJIS TeMIepaType MacJa
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1.13.3. T'pad nepexomnos

(ﬁ 0. HopmaunbHas i\

7: 140_0; 150_0
x320
x330
Z1300; 700_1
600x20 ) 5340
X320 x330 (e X
( 2Hwkan ) (e ™ Y 1:(e60 szo)timo k340 (4 Asapuitnuii neperpes )

7 140_1; 1300 JJ {EISO 2 X340 2150 4,700 1 JJ
L - 7tv) /1171300 NG

)

e50 e50
z150 1 z150 3

Puc. 20. T'pad mepexomoB aBTOMaTa KOHTPOJIS TeMIepaTyps MacJia

1.13.4. TexcT byHKLUMU, peanmMs3ybomell aBToMaT

#include "photon stuff.h"
#include "dg.h"

#include "log.h"

#include "defines.h"

void A71( int e, dg_t *dg )
{
int y old = dg->y71 ;

#ifdef GRAPH EVENTS LOGGING
log exec( dg, "A71", y old, e ) ;
#endif

switch( dg->y71 )
{

case 0:
if( x320(dg) ) dg->y71 = 2 ;
else
if( x330(dg) ) { z1300(dg, MSG OIL TEMP HIGH ALARM) ; z700 1(dg) ;
dg->y71 = 3 ; }
break ;
case 2:
if( !'x320(dg) ) dg->y71 = 0 ;
break ;
case 3:
if( x340(dg) ) { z1300(dg, MSG OIL TEMP HIGH FAIL) ;
dg->y71 = 4 ; }
else
if( !'x330(dg) ) dg->y71 = 0 ;
else
if( e == 50 ) { z150 1(dg) ; }
break ;
case 4:
if( (e == 60 || !x20(dg) ) && x330(dg) && !x340(dg))
dg->y71 = 3 ;
else
if( (e == 60 || !x20(dg) ) && !x340(dg) )
dg->y71 = 0 ;
else
if( e == 50 ) { z150 3(dg) ; }

break ;
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default:
#ifdef GRAPH ERRORS_ LOGGING
log write( LOG_GRAPH ERROR, dg->number,
"ERROR IN A71: unknown state number!™, 0 ) ;
#endif
break ;

b
if( y old == dg->y71 ) goto A71 end ;

{
#ifdef GRAPH TRANS LOGGING
log trans( dg, "A71", y old, dg->y71 ) ;
#endif

#ifdef DEBUG FRAME
update debug () ;

#endif

b

switch( dg->y71 )
{

case 0:
z140 0(dg) ; z150 0(dg) -
break ;

case 2:
z140 1(dg) ; z1300(dg, MSG OIL TEMP LOW ALARM) ;
break ;

case 3:
z150 2 (dg) ;
break ;

case 4:

z150 4(dg) ; z700_1(dg) -
break ;
o

A71 end:
#ifdef GRAPH ENDS LOGGING

log end( dg, "A71", dg->y71, e ) ;
#endif

}og
1.14. ABTOMAT KOHTPOJIA IOaBJIEHMSA MacJja

1.14.1. CrnoBecHOe omnmcaHue

ABTOMAT TMPOU3BOIMT KOHTPOJbL IaBJIEHMS Macja, OIpelesigeT U
BHIIIOJIHAET MHIOMKALMIO CJEOYIIMX CUTYaLU:

— [NpenynpeiuTesibHOe CHUWXeHMe. JlaBJjieHMe Macjla HMXe YCTaBKU
Pvmopi, rme 1 - Tekylmas CTYyINeHb YACTOTH BPpalleHUS;

— aBapuliHoe CHWXeHMe. [aBJIeHME MacJja HMXe yCTaBKM Pwmai.

KoHTposb IaBJieHMA Macja BKJouaeTca depes 10 ¢ nocjye Bamnycka
OM3eJib—TeHepaTopa.

CxeMma ceaszen aBToOMaTa n rpad Iepexonos NpMBEeOEeHE  Ha
puc. 21, 22.
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1.14.2. Cxema ceazei

Broxen B aBTomar A7

A72
P - VR .
| acrora Bpamenus bompme PHB 00000000000 |
JTYB q Yacrora Bpamenus 6onbme PYB X220 21600 Orxmounts Tabno JTABJIEHUE MACJIA MHemocxema
B 2160 1 Brurounts skenroe tabno JJABJJEHUE MACJIA
Z[ICLIB | IlepBas cTyneHb 4acTOTbI BpaIeHHs X280 2160 2 Brmounts xkentoe muratoutee Tabno JABJIEHUE MACJTIA
2160 3 Brmounts kpacHoe Tabn0 JABJIEHUE MACJIA
ﬂquB Bropas cTyneHb 4acTOThI BpalleHuUst X290 2160 4 BrunounTs kpacHoe muratouiee tadno JIABJIEHUE MACIIA
ﬂ3CqB TpeTbsi CTYIIEHb YaCTOThL X300
purpl | Jlapienne wacna mivke yerapku Punpl | 560
Heous obtanro
it Macia Hike yeraki Puip2 YKOBY! o
Pamp2 x370
Jlo6aBuTh coobLIEHNE B
z1300 ouepe/ib CoobIIeHMI 00
Tarank punp3 | JaBreHme Macna mike yerapku Pump3 | 4, aBapusx
JIaBJICHUS
macia Puanl | ZlaBiicHue Macia minke yeragku Pvasl | 54,
Puas2 it MacJia HUKe ycTaBku Pmas2 X400
Pan3 JlaBrenne Macia Hike ycraBku Pmas3 <410
O6paboTunku Hasxarue xnonku KBUTUPOBAHUE 50
colurmuii Haatue kuonku PA3BTIOKHPOBKA 6
ot N €0 3 . TaiiMep 3aJ1CPKKH
CTeUCHHE BPCMCHH 3a/ICPXKH KOHTDOIIA 1APAMETPOB ¢y 28801 | 3amyeTas Taitvep KOHTPOA HapaveTpos
10¢

Puc. 21. Cxema cBA3e¥ aBTOMaTa KOHTPOJIA IaBJIEHMS Maca

1.14.3. T'pad nepexomos

C721=x220 [x280 k360 0x290 k370 Ox300 D(380)

C722=x220 (A x280 [k390 O0x290 [k400 Ox300 B(410)

0. Oxkupnanne PUB \

x220
A
e50 e50
7160 1 7160 3
1:x220
— C721 /—L
3. 3ajieprkKa KOHTPOJIS 1. HopmanbHoe 2:1300;700 1 4 Hpe?g:ieei:?mme 1: 2(3173%%) 5. ABapuiiHoe CHIOKCHHE
e261 —
7880 1 7160 0 — \zl60 2 z: 160 _4; 700 1
1:e60 [C721

C721

e60 [C722

Puc. 22. T'pad nepexomoB aBTOMaTa KOHTPOJS HOAaBJIEHMS MacJja

1.14.4. Tekcr byHKUMU, peanmMs3ybolel aBToOMaT

#include "photon stuff.h"
#include "dg.h"

#include "log.h"

#include "defines.h"

int C721( dg_t *dg )
{

return %220 (dg) && ( ( %280 (dg) && x360(dg) )
[l ( x290(dg) && x370(dg) )
[l ( x300(dg) && x380(dg) )



int C722( dg t *dg )
{
return %220 (dg) && ( (

(

\
\
)
b
void A72( int e, dg_t *dg )

{
int y old = dg->y72 ;

#ifdef GRAPH EVENTS LOGGING

%280 (dg) && x390(dg) )
%290 (dg) && x400(dg) )
%300 (dg) && x410(dg) )

log exec( dg, "AT2", y old, e ) ;

#endif

switch( dg->y72 )
{

case 0:
if( x220(dg) ) dg->y72
break ;
case 1:
if( !'x220(dg) ) dg->y72
else
if( C721(dg) ) { z1300(dg, MSG OIL PRESS ALARM)
dg->y72
break ;
case 3:
if( e == 261 ) dg->y72
break ;
case 4:
if( C722(dg) ) { z1300(dg, MSG OIL PRESS FAIL)
dg->y72
else
if( !C721(dg) ) dg->y72
else
if( e == 50 ) { z160_1(dg) ; }
break ;
case 5:
if( e == 60 && C721(dg) ) dg->y72
else
if( e == 60 && !C722(dg) ) dg->y72
else
if( e == 50 ) { z160_3(dg) ; }
break ;
default:

#ifdef GRAPH ERRORS_ LOGGING
log write( LOG_GRAPH ERROR, dg->number,
"ERROR IN A72: unknown state number!™, 0 ) ;

#endif
break ;
o

if( y old == dg->y72 ) goto A72 end ;

{

#ifdef GRAPH TRANS LOGGING

log_trans(_dg, "AT2", y_old, dg->y72 ) ;

#endif

#ifdef DEBUG_ FRAME
update debug () ;

#endif

b

switch( dg->y72 )
{
case 1:
z160 _0(dg) ;
break ;

’

0 ;

2700 1(dg) ;

4 ; }
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case 3:
z880 1 (dg) ;
break ;

case 4:
z160 2 (dg) ;
break ;

case 5:
z160 4 (dg) ;
break ;

b

z700_1(dg)

A72 end:
#ifdef GRAPH ENDS LOGGING

log end( dg, "A72", dg->y72, e ) ;
#endif

s

1.15. ObpaboTumMKy COOBITUN

36

B xauecTBe nNpuMepa IIPUBEIeM HECKOJIbBKO 00OpaboTuMKOB COOBITUM,

BBEISBIBAIMX aBTOMATEL.

int el0( PtWidget t *widget, ApInfo t *apinfo,

{

if ( widget == ABW dgl prepare btn )
A20( 10, &dgs[DG1l] ) ;

else if( widget == ABW dg2 prepare btn )
A20( 10, &dgs[DG2] ) ;

return( Pt CONTINUE ) ;
s

int e220( void *data, pid t pid, void *msg,
{
dg t

*dg = (dg_t*)data ;

A20( 220, dg ) ;
return Pt END ;

b

int e266( void *data, pid t pid, void *msg,
{
dg t

*dg = (dg_t*)data ;

A13( 266, dg ) ;

return Pt END ;
boi

1.16. BxXOOHEIE [epeMeHHBE

B kauecTBe npumMmepa
[IEPEMEHHEIX .
int x10( dg_t *dg )
{
int result = 0 ;
#ifdef IMITATOR MODE
{
message t msg, rmsg ;
if( imitator pid == -1 )
result = 0 ;
else

{
msg.type = X10 MSG ;
msg.dg num = dg->number - 1 ;

size t msg size )

size t msg size )

npmBeneM peaJim3alllio

PtCallbackInfo t *cbinfo )

HEeCKOJIbKMX

BXOIOHBIX



37

Send( imitator pid, &msg, &rmsg, sizeof (msg), sizeof (rmsg) ) ;

result = rmsg.data ;
}
b
#endif

#ifdef INPUTS LOGGING

log input ( dg,

"x10 - IOuMcTaHUMOHHOE yIpaBlleHMe BkJoueHo -", result ) ;
#endif

return result ;

b

int x20( dg_t *dg )
{

int result = 0 ;

result = dg->number == 2 ? is wgt set (ABW dg2 protection btn)
is wgt set (ABW dgl protection btn) ;

#ifdef INPUTS LOGGING
log input( dg, "x20 - zammra BkKJKUeHa -", result ) ;
#endif

return result ;

b

int x320( dg t *dg )
{

int result = 0 ;
result = get dg oil temp(dg) < Tmm ;

#ifdef INPUTS LOGGING
log input( dg, "x320 - remmeparypa Macjiia MeHbme Tmm -", result ) ;
#endif

return result ;

b

1.17. BHIXOOHLIE BO3IOEMCTBULA

B KadecCcTBe anMepa anBeneM peanmsaumw HECKOJIBKUX BEIXOIIHEBIX
BORIEVICTRUM.

void z10 0( dg_t *dg )
{
#ifdef ACTIONS LOGGING
log write( LOG_ACTION, dg->number,
"z10 0. OrkmouuTe Tatno IOATOTOBKA K IYCKY.", 0 ) ;
#endif

tab off ( dg->prepare tab ) ;
b

void z10 1( dg_t *dg )
{
#ifdef ACTIONS LOGGING
log write( LOG_ACTION, dg->number,
"z10 1. BrumoumTh Tabiyo MNOIOI'OTOBKA K IIYCKY.", 0 ) ;
#endif

tab on( dg->prepare tab, on tab color ) ;
bod

void z810 0( dg_t *dg )
{
#ifdef ACTIONS LOGGING
log write( LOG_ACTION, dg->number,
"z810 0. COpocuTh TariMep KOHTpoJa mnposopora.", 0 ) ;
#endif

disarm timer( dg->e220 timer id ) ;
dg->e220 timer id = -1 ;
b
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void z810 1( dg_t *dg )
{
#ifdef ACTIONS LOGGING
log write( LOG_ACTION, dg->number,
"z810 1. BanycTuTh TalMep KOHTpoJa npoeopora.", 0 ) ;
#endif

dg->e220 timer id = arm timer( turn timer delay, 0, 0, 0, 220, dg ) ;
boi

1.18. BcnomMorarTeJsibHEE MOIYJIU

BcrioMoTaTe b HEle MO Iy JIV B 3aBUCUMOCTHU oT xapakTepa
peanmMs3yeMoro MMM aJITOPMTMa MOT'YyT KakK COIepXaThb aBTOMAaTH, TaK M He
comepxaThb UX . B KauecTBe nprMepa npueeneM peanmnsaumo

BCIIOMOT@TEJIbHHX OGOYHKUUM M3 MOOYJIA YIPABJIEHUS BUIXETAMMU.

// OTkjouuTL TaBJOo.
//
void tab off ( PtWidget t *wgt )
{

PtArg t args[5]
int n=20;

if( 'wgt ) return ;

PtSetArg( &args[n++], Pt ARG FLAGS, Pt GHOST, Pt GHOST ) ;
PtSetArg( &args[n++], Pt ARG FILL COLOR, Pg GREY, 0 ) ;
PtSetArg( &args[n++], Pt ARG COLOR, PgRGB(144,144,144), 0 ) ;

PtSetResources( wgt, n, args ) ;

/[ ======
// BKJIOUMUTL TabJio.
//
void tab_on( PtWidget t *wgt, PgColor t color )
{
PtArg t args([5]
int n=20;
if( 'wgt ) return ;

PtSetArg( &args[n++], Pt ARG FLAGS, ~Pt GHOST, Pt GHOST ) ;
PtSetArg( &args[n++], Pt ARG FILL COLOR, color, 0 ) ;
PtSetArg( &args[n++], Pt ARG COLOR, Pg BLACK, 0 ) ;

PtSetResources( wgt, n, args ) ;

b

1.19. IpoTokoJbE OYHKLUMOHMPOBAHMSA CUCTEMB YIIPABJIEHUS

[lpyBenmeM IMPUMEPEL IIPOTOKOJIOB paboOTEl OJIg CUCTEMBl YyIpPaBJIEHUMSA B
uejioM nOpm obpaboTke HaxaTmsa kHoOkM "IllooroToBka k NOycKy" (coOwelTHe
el0), nosyyeHHBM aAaBTOMATUUYECKM C BHIIEJIEHHBMY BPYUYHYI STallaMu.

IrarHoCcTUupyoLMy (IIOJIHEIM) OPOTOKOJI MMeeT CJIenyolMy BUI.

HaxaTue xHONkM "IloOTroToOBKa K MIyCcKy":

11:34:02.507{ DG1l: A20: B cocTogHUM 2 sanyumeH c cobeirueMm €10
11:34:02.507{ DG1l: A7: B cocrogHum 0 zBanymeH c cobwTueMm €10
11:34:02.507{ DG1l: A71: B cocToguum 0 sanymeH c cobeitueMm €10
11:34:02.507> DG1l: x320 - TeMmnepaTypa MacJja MeHbme TumMm - BepHysa 0
11:34:02.507> DG1l: x330 - TeMmnepaTypa Macja Oojybme Tmnp - BepHyHa 0
11:34:02.507} DGl: A71: =maBepumn obpaborky cobuTusa e€l0 B cocTtosHuu 0
11:34:02.507{ DG1l: A72: B cocToguum 0 sanymeH c cobeiruem €10
11:34:02.507> DGl: x220 - uwacToTa BpaumeHus Oosvme PUB - BepHysn 0O
11:34:02.507} DGl: A72: =maBepumn obpaborky coburusa e€l0 B cocrtosHunu 0
11:34:02.507{ DG1l: A73: B cocTosguum 0 sanymeH c cobeiruem €10
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x220 - uactToTra BpameHus Oonbule PUB - Bepuyis 0
A73: zaBepumy obpaboTky cobetusa e€l0 B cocroguum 0
A74: B cocrogHum 0 BanymeH c cobweiTuem el1l0

x430 - TemnepaTypa BOIH MeHblle TBM - BepHyis 0
x440 - TemnepaTypa BoOIu Oonblle TBHp - BepHys 0
A74: zaBepumy obpaborTky cobeitusa e€l0 B cocrogHum 0O
A75: B cocrogHum 0 BanymeH c cobweiTuem €10

x460 - paBJyieHMe HangyBa OoJiblle PHNp — BepHys 0
A75: zaBepumy obpaborTky cobuTusa e€l0 B cocrogHum 0
A76: B cocTtogHum 0 szanymeH c cobweiTuem €10

x470 - TemnepaTypa TasoB Oonblie TBT - BepHyN 0
A76: zaBepumy obpadorTky cobeTusa e€l0 B cocrogHum 0O
A77: B cocrogHum 0 sBanymeH c cobweiTuem €10

x480 - namByieHMe B oTceke Hmxe Porc - Bepuyn 0

A77: zaBepumy obpaborTky cobeTusa e€l0 B cocrogHum 0
A78: B cocTtogHum 0 BanymeH c cobweiTuem €10
x500 - cmrrasn BOJA B OXJIAIMTEJIE - Beprysn 0
A78: zaBepums obpadoTky cobuTusa e€l0 B cocrogHum 0

x20 - BammTa BKIJIOYEHA - BEpHYJ 1
x20 - BammTa BKJIOYEHA - BEpHYJ 1
x260 - uwacrora BpameHus Oonbue [IIPEN - BeprHyn 0

A7: BaBepumy obpaborky coburusa e€l0 B cocrosHum 0
AQ: B cocrogHum 0 BanymeH ¢ cobeirmem e€l0

A8: B cocrogHum 0 BanymeH ¢ cobeirmem e€l0

x220 - uactTora BpameHus OGombule PUB - Bepuys 0
x500 - cmrras BOJA B OXJIAIUTEJIE - Beprys 0

x510 - cmrHas MBI HE OTKJIOUEH - BeprHysn O

%520 - currasn [NPEIEJBHEM BHKJIOUATEJL - BepHys 0
x700 - cmrHas BJIOKMPOBKA IIYCKA u3 CY OKC - Bepnyn 0O
A8: nepemen m3 cocrosaHusa 0 B cocTodHue 2

AB8: BaBepumy obpaborTky coburusa e€l0 B cocTosHMM 2
AQ: nepemen m3 cocrosaHusa 0 B cocTosgHue 1

Ad4: B cocrosgHuu 0 BanymeH ¢ cobeirueMm e0

A4 0: B cocroanmm 0 zanymeH c cobumTyeMm e0

A4 0: saBepumy obpaborTky cobeitus e0 B cocrToanmu 0
A4: zapepumyl obpaboTky coburTuga €0 B cocrogHum 0O
A3: B cocrosgHuu 0 zBanymeH ¢ cobeirueMm e0

A3: BaBepumyl obpaboTky coburTua €0 B cocrogHuu 0
Al: B cocrosgHuu 0 BanymeH c cobeirueMm e0

Al: nepewmen u3 cocrosHusa 0 B cocTogHue 1

Al 0: B cocroanmm 0 z3anymeH c cobumTyem e0

z800 0. COpocCHTb CUETUMK MNPOBOPOTOB.

Al 0: saBepumy obpaboTky cobeitus e0 B cocToanmu 0
z10 1. BxymounTb Tabmo IMOATOTOBKA K IIYVCKY.

z20 1. BxyounThb Tabmgo MPOKAUKA MACJIOM.

z30 1. BxyounThb Tabmo MMPOBOPOT.

3anyCcTuTb MacJIONpOKauMBaomMY HACOC:

11:
11:
11:
11:
11:
11:
11:
11:

11:

34:
34:
34:
34:
34:
34:
34:
34:

34:

02.
02.
02.
02.
02.
02.
02.
02.

02.

507*
507
507>
507T
507*
507*
507*
507}

507*

DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:

DG1:

z400 1. BKJIOUMTBH MaATHUTHBEIN IyckaTejsb MIIH.

A8O(_Z4OO ): B cocTosaHum 0 sanymeH c cobeirmem €410

x900( z400 ) - xJjanaH OTKPHT - BepHyJ 0

AB0( z400 ): mepemen uz3 cocrogHumsa 0 B cocrogHue 3

z270 2( z400 ). MHOukKauMsa COCTOAHMA KJlarnaHa - 3aKpHIBAETCS/OTKPLHIBAETCSH .
z950 1( z400 ). BanycTuTh TalMep KOHTPOJA CpabaThHBaHMA.

z1000_1( z400 ). OTKPBITE / 3aNyCTUTH .

AB0( z400 ): maBepumn obpaborky cobrTus €410 B cocTosHuM 3

z420 1. TlogaTh NUTaHME Ha B3JIEKTPOMATHUT CToma PUB.

OTKPBITH KJIAllaH [NoJauM BO3IyXa K IOM3eJIb—T'eHepaTopy:

11:
11:
11:
11:
11:
11:
11:
11:

34:
34:
34:
34:
34:
34:
34:
34:

02.
02.
02.
02.
02.
02.
02.
02.

507*
507
507>
507T
507*
507*
507*
507}

DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:

z430 1. OTKpHITH KJIallaH nomauy BO3IyxXa k MAT.

A80( z430 ): B cocrosgsuum 0 3anymeH c cobwrveMm €410

x900( z430 ) - xJjanaH OTKPHT - BepHyJ 0

AB0( z430 ): nmepemen uz3 cocroguHmusa 0 B cocrogHue 3

z270 2( z430 ). MHOuKaUMA COCTOAHMA KJjlarnaHa - 3aKpHIBAETCS/OTKPEIBAETCSH .
z950 1( z430 ). BanycTuTh TalMep KOHTPOJiA CpabaThHBaHMA.

z1000 _1( z430 ). OTKPBITE / 3aNIyCTUTH .

AB0( z430 ): maBepumn obpaborky cobrTus €410 B cocTosHuM 3

OTKpHTb KJIallaH IIoadlM BO3IOyXa HM3KOI'O IaBJIEHWMA:

11:34:02.507* DG1:
11:34:02.507{ DG1:
11:34:02.507> DG1:

z440 1. OTKpPHTE KJIallaH NOJauM BO3Iyxa HM3KOTO HaBJICHUSA.
A80( z440 ): B cocrosguum 0 sanymeH c cobeiruem €410
x900( z440 ) - kJjanaH OTKPHT - BepHyJa 0



11:
11:
11:
11:
11:

34:02.
34:02.
34:02.
34:02.
34:02.

BoimaTe

11

11:
11:

11

11:
11:

11:
11:

11

11:
11:

11

11:
11:

11

11:
11:

11

11:
11:

11

11:

HaXaTrnda KHOIIKM

11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:
11:

:34:02.
34:02.
34:02.
:34:02.
34:02.
34:02.

34:02.
34:02.
:34:02.
34:02.
34:02.
:34:02.
34:02.
34:02.
:34:02.
34:02.
34:02.
:34:02.
34:02.
34:02.
:34:02.
34:02.

507T
507*
507*
507*
507}

DG1:
DG1:
DG1:
DG1:
DG1:
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ABO( z440 ): nmepemen u3 cocrogHmusa 0 B cocrogHue 3

z270 2( z440 ). MHOukaUMsa COCTOAHMA KJjlarnaHa - 3aKpEIBAETCS/OTKPEIBAETCSH .
z950 1( z440 ). BanycTuTh TalMep KOHTPOJA CpabaThHBaHMUA.

z1000_1( =z440 ). OTKPBITE / 3aNIyCTUTH .

AB0( z440 ): maBepumn obpaborky cobrTus €410 B cocTosHuM 3

KOMaHIOy Ha YCTaHOBKY 4YaCTOTEI BpalleHMA ITGFHBOﬁi CTYIIeHM:

507*
507
507>
507T
507*
507}

507%*
507}
507%*
507}
507¢
507>
517>
517}
517¢
517}
517¢
517T
517%*
517%*
517}
517}

Huxe

41:06.
41:06.
41:06.
41:06.
41:06.
41:06.
41:06.
41:06.
41:06.
41:06.
41:06.
41:06.
41:06.
41:06.
41:06.
41:06.
41:06.
41:06.
41:06.
41:06.
41:06.
41:06.
41:06.
41:06.
41:06.

188
188x*
188x*
188x*
188%
188%*
188%
188%
188%
188%
188%*
188%
188%
188%
188%
188*
188*
188*
188*
188*
188*
188%*
188*
188*
188}

DG1:
DG1:
DG1:
DG1:
DG1:
DG1:

DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:

z460. BrelIaTh KOMAHIY Ha YCTAHOBKY YaCTOTH BpalleHMs INePBOM CTYIEHN.
A5: B cocroguum 0 sBanymeH c cobeTueMm €380

x810 - BazaHHas YacTOTa BpAalleHMUs BHIIE YCTAHOBJIEHHOM - BEPHYJ 1

A5: nepemen m3 coctosHusa 0 B cocTosHue 2

261071. YBEeJIMUNUTL YCTAHOBJIEHHYK YacToTy PUB.

A5: zaBepumn obpaboTky coburusa €380 B cocTogHuM 2

z810 1. 3anycTuTh TalMep KOHTPOJA MNPOBOPOTA.

Al: zaBepumn o6paboTky cobutusa €0 B cocTogHum 1

z290 0. ¥Vugukaumsa cocToaHMA [I' - OCTaHOBJIEH.

AQ: zaBepumn obpaborky coburusa e€l0 B cocTogHum 1

A5: B cocTosHMM 2 3anymeH c cobweitueM el10

x810 - 3azaHHas YacTOTa BpAalleHMUs BHIIE YyCTAHOBJIEHHOM - BEPHYJ 1
x820 - B3azaHHas YacTOTa BpalleHUsS HWXEe YyCTaHOBJIEHHOM - BepHys 0O
A5: zaBepumn obpaborTky coburua e€l0 B cocTogHUM 2

Al3: B coctosaHuu (0 zanymeH c cobweitueMm el0

Al3: zaBepumn obpaborTky cobutusa e€l0 B cocrogHum 0O

A62: B coctosaHuu (0 zanymeH c cobwetueMm el0

A62: nepemes u3 cocrTosHusa 0 B cocTosHue 1

z1110 1. 3BanycTuThs TalMep perucTpauuM IapaMeTpoB.

21120 1. 3BanycTuTs TalMep MHAMKALMM NapaMeTpOB.

A62: zaBepums obpaboTky cobutusa el0 B cocTogHum 1

A20: zaBepumn obpaboTky cobutusa el0 B cocTogHum 2

IPUBOOMTCHA HNPOBepAuMY (KOPOTKMUIM) NIPOTOKOJ 00paboTku

DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:
DG1:

"TlonroToBka kK nycky" (cobmrme €10) .

A20: B cocTOogHUM 2 3anymeH c cobweituem €10
z800 0. COpoOCUTB CUETUMK MNPOBOPOTOB.

z10 1. BxymounTh Tabmo IMOATOTOBKA K IYCKY.
z20 1. BrxyounTb Tabso MMPOKAUKA MACJIOM.
z30 1. BrxuounTb Tabno ITPOBOPOT.

z400 1. BKJOUMTBL MATHUTHHM NOyckaTeJsbs MIIH.

2270:2( z400 ). MHIOVKALUMUA COCTOSHMSA KJanaHa - BaKpHBaeTcsa/OTKPHBAETCH.
z950 1( z400 ). BanycTuTh TalMep KOHTPOJA CpabaThHBaHMUA.
z1000_1( z400 ). OTKPBITE / 3aNyCTUTE .

z420 1. TlomaTh NUTaHME Ha B3JIEKTPOMaATHUT CToma PUB.
z430 1. OTkKpeITH KJaNaH nomadu Bo3dyxa kK [II'.

z270 2( z430 ). MHOuKaUua COCTOSAHMA KJjlarnaHa - 3aKpEIBAETCS/OTKPLHIBAETCH .
z950 1( z430 ). BanycTuTh TalMep KOHTPOJA CpabaThHBaHMA.

z1000_1( z430 ). OTKPBITE / 3aNIyCTUTH .

z440 1. OTKpBEITH KJaNaH MNONauyM BO3JyXa HMUBKOT'O NaBJIEHMA.

z270 2( z440 ). MHOuKaUMa COCTOSAHMA KJlarnaHa - 3aKpEIBAETCS/OTKPLHBAETCH .
z950 1( z440 ). BanyCcTuTh TalMep KOHTPOJA CpabaThHBaHMUA.

z1000_1( z440 ). OTKPBITE / 3aNIyCTUTH .

z460. BeaTh KOMaHIy Ha YCTAaHOBKY YaCTOTH BpalleHMS [IePBOM CTYIEeHU.
z610 1. YBenmuuuTb yCTaHOBJIEHHYK YacTOTy PUB.

z810 1. 3anycTuTb TarMep KOHTPOJA MNPOBOPOTA.

z290 0. Vugukauma cocToaHuA II' - OCTaHOBJIEH.

z1110 1. BanycTuTh TaiMep permMcrpauuyr IapaMeTpoB.

z1120 1. BanycTuTh TaiMep MHAMKALWM NapaMeTpOB.

A20: zaBepums obpaboTky coburTusa e€l0 B cocrogHum 2

IOnsa wimocTpaumuy pad®oTH BJIOXEHHHX aBTOMATORBR IIPUBEINEM CTPYKTYPY
PaCcCMOTPEHHOT'O IIOJIHOT'O IIPOTOKOJIA .

el0 & 2 B cocToguue 2 aBToMaTa A20 BJIOXEHH
A7,20,A5,A13,A62
. AT el0s 0 _____  Broxen B_cocrosmte 2 asromata A20 -
el 8 0 Brnoxen B cocrtoaume 0 aBTomara A7
x330==0

1. A20
A7

3. A71
x320==0,
A7l

4. A72
x220==0
AT72

Baeepums obpatorky €10 B cocrosuum 0

el0 8 0 Brioxen B cocrosHue 0 aBTomaTa A7

BaBepums obpatorky €10 B cocrosumm 0



A73 el0 8 0 Brioxen B cocrosHue 0 aBTomaTa A7
x220==0

A73 BaBepums obpaborky €10 B cocrosumm 0
A74 el0 8 0 Byioxen B cocrTosHue 0 aBTomaTa A7
x430==0, x440==0
A74 Baeepums obpaborky €10 B cocrosuum 0
A75 el0 8 0 Brioxen B cocrTosHue 0 aBTomaTa A7
x460==0
A75 BaBepums obpaborky €10 B cocrosumm 0
A76 el0 8 0 Bioxen B cocrToaume 0 aBTomara A7
x470==0
A76 Baeepums obpaborky €10 B cocrosuum 0
AT7 el0 8 0 Brioxen B cocrosHue 0 aBTomaTa A7
x480==0
ATT7 BaBepums obpaborky €10 B cocrosumm 0
10. A78 el0 8 0 Broxen B cocroauve 0 aBTomara A7
x500==0
A78 ______ Baeepumn obpaGorxy €10 s cocroswme O
x20==1, x260==0
__A7 _______S3asepumn obpaborxy €10 s cocroamms O
_1.A0 €10 =0  _Broxen B cocrosmme 2 asromara A20
12. A8 el0 8 0 Brioxen B cocrosHue 0 aBTomMaTa A0
x220==0, x500==0, x510==0, x520==0, x700==
A8 0 - 2
A8 _______ Baeepumn obpatorky €10 s cocroswm 2
A0 0 - 2 B cocrosgHue 2 aBToMaTa AQ BIIOXEHH
M AN A
13.A4 €0 =0_ ________Bnoxen B cocrosmme 2 asromara A0 |
14. AMA O e0 8 0 Bioxen B cocrosHue 0 aBTomMaTa A4
A4 0 Baeepumn obpaborky €0 s cocwosmmn O
A4 _______ Baeepumn obpatorky €0 s cocwosmws O __
15. A3 e0 B O BjioxeH B cocTogHue 2 aBToMmMaTa AQ
A3 _______ Saeepumn obpaborky €0 s cocrosmmn O
[16. Al e0 2 0 BjioxeH B cocTosHue 2 aBToMaTa AQ
Al ______ 0 -1 ________B cocroamne 1 aeromara Al Bnoxer AL 0 _
17. A1 O e0 B O
z800_0 Ha nerse B cocrosumu 0O
AL O__ ____ Baeepumn obpaborky €0 s cocrosmmn O
2101, 2201, 2303 B cocroamme 1 aeromara Al _
~ z400_1 B cocrogHue 1 aBTomaTa Al
18. A80(z400) e410 B8 0
x900 (z400) ==
A80(z400) 0 - 3
2270 2(z400), 2950 1(z400), z1000 1(z400)
A80(z400) __ 3amepumn obpaGorxy edl0 B cocroswwm 3 .
z420 1 __________B. cocroamme 1 aeromara Al
~ z430_1 B cocrosgHue 1 aBTomaTa Al
19. A80(z430) ed410 B 0
x900 (z430) ==
A80(z430) 0 - 3
2270 2(z430), 2950 1(z430), z1000 1(z430)
A80(z430) __ 3amepumn obpaGorxy edl0 B cocroswym 3 .
- z440_1 B cocrosiHme 1 aBTomaTa Al
20. A80(z440) e410 B 0
x900 (z440) ==
A80 (z440) 0 - 3
z270 2(z440), z950 1(z440), z1000 1(z440)
A80(z440) _ 3amepumn obpaSorxy e410 B cocrommwst 3
~ 2460 B cocrosauue 1 arTomara Al
21. A5 e380 8 0 BuzBan u3 2460
x810==
A5 0 - 2
z610_1

A5 Bapepumn obpaborky €380 B COCTOSHUM 2
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z810 1 __________B. cocroamme 1 aeromara Al
Al _______ 3Basepumn obpaborky €0 B cocroswswt 1
z290_0 B cocrosirue 2 asromaTa A0
| A0 _______ Baeepumn obpaborky e0 B cocwosmwt 2 ______
22. A5 eld & 2 BiioxeH B cocTosHue 2 aBromara A20
x810==1, x820==0
| _AS _______ Baeepumn ofpaGorky elQ B cocroamwnwt 2 .
23. Al13 el0 8 0 Biioxen B cocTosHue 2 asTomarTa A20
| A3 ___ Baeepumn obpaborky el0 B cocrosmwmt O
24. A62 eld 8 0 BiioxeH B cocTosaHue 2 aBromara A20
A62 0 - 1
z1110_1, z1120_ 1, z1140
| A62 ___ Basepmwmn obpaGorky el0 ® cocrosmywt 1
A20 BaBepums obpaborky €10 B cocTosaHUM 2

2. [lporpaMMHEM MMMTATOP IOMUBENL-T'eHepaTopa

[loxaxeM, dYTO HOpenjaraeMeHM [IOOXOXO [IPMMEHMM He TOJIbKO NOJIid
paspaboTkM OPOTPAMMHOI'O oOOecledeHMs CHUCTeM YyIpaBJIeHMS, HO UM IOJ4d
CO3IaHMag MMMTATOpa O0BeKTa yNpaBJIeHMS, HeOOXOIMMOTO OJII aBTOHOMHOMU
OTJIadKM YKa3aHHOW CUCTEMEH.

Taxk kak cpenou UYeTHpexX pas3paboTaHHEIX aBTOMAaTOB Mexdy CcoDou
B3aMMOIENMCTBYIOT TOJbKO aBToMaTe A30 m A3l (o BJOXEHHOCTM), TO
cxXeMma B3aMMOIEMCTBUS aBTOMaTOB He INIPUBOOUTCSH.

ObpaTuM BHMMaHME, UYUTO HEKOTOPHE U3 peajus3yllMX UMUTATOP
aBTOMATOB OCYIECTRBJAT YyIOpaBJIeHME aHaJIOTOBBIMM IHapaMeTpaMu. Cpenu
aBTOMATOB, PACCMOTPEHHEX HMxe, aBTomMaT A20 BHIOJHAET MUMMUTALUIO
VM3MEHEeHMI 3aTaXKM IIPYXMHE perylsaTopa dYacTOoOTH BpalleHMs, a abBToMarT
A3]1l wuMMTHPYyEeT M3MEHEeHMEe UYaCTOTH BpalleHMd OU3eIb-TeHepaTopa. 3ITO
BOBMOXHO OJjaromapd TOMYy, UYTO BXOHHBEIE II€PEMEHHBIE U BBIXOIHEIE
BOBIEVICTBUS aBTOMAaTOB peanm3ynTcs byHKUMAMM, KOTOpPHE MOTYT
BBIIIOJIHATE IIPOM3BOJILHEIE IOEVICTBUSA.

2.1. llepeueHb COOHTUMN

[lepeuncamM  Ha3BaHUA COOBITUM (e), Ha KOTOPHIE  pearmpyeT
VMUTATOP, U MX HOMEepa.

0 VHMUManM3aumusa BJIOXKEHHHX aBTOMATOB (BHYyTpeHHee COOHTHE)

10 OTKPLITH KJIalaH

20 BaKpETh KJjalaH

30 JicTeueHre BPEMEeHM MCIIOJHEHMS KOMAaHIE

11 OCTaHOBUTHL PETYJIATOP YaCTOTH BpalleHMs

21 YBENIMUUTEL 3aTAXKY NPYXMHE PEeTyJIaTOopa YacTOTH BpalleHMUs

31 YMEHBUIUTE 3aTAXKY NPYXMHE PEeTyJIATOpa YacCcTOTH BpalleHUs

41 JOCTUTHYTO MMHMMAJIbLHOE SBHAUEeHMe BaTAXKM NPYXMHE PEeTyJiaTopa YacCTOTH BpalleHMs
51 IOCTUIHYTO MaKCHMMaJibHOE BHaueHue -—'-

61 CuTHaJl OT TaliMepa CUHXPOUMIIYJBCOB MOIEJM PeryssTopa YaCTOTH BpalleHMUSI
70 OTKPLITME KJlAallaHa HMBKOTO IaBJIEHUS

71 BaKpLITYE KJlallaHa HMBKOTO IaBJIEHUS

72 BaKpLITME KJlallaHa [ozaumM Bo3nyxa k IT

73 BaKpLITME IJIABHOTO IIYCKOBOTO KJlallaHa

80 YacToTa BpaleHus Oojbie ycTaBky UYBO

81 JacToTa BpalleHMs MeHblle ycTaBku UBO

90 CuTHaAJI OT TaliMepa CUHXPOUMIIYJLCOB MOIEJM [IPOBOPOTA

100 CurHaJl OT TaliMepa MMUTALUM BalepXKu IycKa

110 CurHajsl OT TalMepa CHMHXPOMMIIYJIbCOB MOOENM IU3eJia

200 O6obmeHHas KoMaHIOa OCTaHOBa OM3eJid
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2.2. llepeyeHb BXOIHHX I[I€pPEMEHHEX

[lepeuncamuM Has3BaHUA BXOIHEIX [IepEeMEHHEIX (x), KOTOpPHE
onpalMBanTCsa MMUTATOPOM, M UMX HOMepa.

10 Knanau nomaum BO3OyxXa K JII' OTKPHEIT

20 KiamaH nmomaum BO3OyXa HM3KOT'O HabjieHMAa K JI' OTKPHET

30 T'JIaBHBL IIYCKOBOM KJlallaH OTKPHT

40 Texylas dYacTOTa BpalleHMsa OOJiblle YyCTAHOBJIEHHOM Ha peryJsTope
50 Texyllas 4YacTOTa BpalleHMS MeHblle YyCTAaHOBJIEHHOM Ha peryJsaTope

2.3. llepeueHb BHXOIHBIX BO3IEUCTBUMN

[lepeuncaMM Ha3BaHMSA BHXOIHEIX BO3OEUCTBUM (z), bopMUPYEMEIX
VMUTATOPOM, M MX HOMepa.

10 TanMep 3alepPXKM BBHIIOJIHEHMS KOMAaHIB MCIIOJIHMTEJIbHEIM YyCTPOMCTBOM
(0 - cbpocurs, 1 - 3anyCcTuUTh)
20 TaViMep CHMHXPOUMIIYJIbCOB MOIEJNM PpeIlysisTopa YacTOThH BpalleHMS
(0 - cbpocurs, 1 - 3anyCcTuUTh)
30 VI3MEHUTb BaTAXKY IPYXMHE PeryJjisTopa YacCTOTH BpaleHUs
(0 - yMeHbUMTH, 1 - yBEJIUUUTH)
50 TaViMep CMHXPOMUMIIYJIBCOB Monmeyu mnposopora (0 - cbpocuTb, 1 - 3amyCcTUTH)
60 BeimaTe B CY [I' cuMI'HaJl OT JaTuMKa OPOBOPOTAa KOJIEHUaTOT'O Bajia
70 TarimMep mMMMTauuM 3anepxky nycka (0 - cbpocuTh, 1 - 3alyCcTUTH)
80 YCTaHOBUTBE YACTOTY BpalleHMs OM3esid Ha OTMETKY HYacToTa BpalleHUd
ocraHoea muoc 10
90 TaViMep CMHMHXPOUMIYJILCOB Momenu nuszens (0 - cbpocuTb, 1 - 3anyCcTUTh)
100 VIBMeHUTL YacToTy BpalleHusa nmzens (0 - yMeHbIMTH, 1 - yBeJIMUUTH,
2 - peskKOo YyMEHBUMTH)

2.4. ABTOMAT MMUTAULUUU MCIIOJIHUTEJILHOTO YCTPOMCTBA

2.4.1. CrnoBecHOe omnmcaHue

ABTOMAT npeiHa3HaueH oJyis VMU T Al KJIarnaHa (mym JII0OOTO

AHAJIOTMYHOT'O infe) JIOTUKE pPaboTE UCIIOJIHUTEJIBEHOT O YyCTPOMCTBa,
HanpmMmep, BIJIEKTPOOBUTATETA, VCIIOJIb3YyEeMOT O B paccMaTpruBaeMon
cucreMme) , CHaObOXeHHOT'O CUTHaIM3aTopaMm OTKPBEITOT'O U 3aKPBITOT'O
TIOJIOXEHUM .

[lp [NOOCTPOEHMM aBTOMaATa YYMTHBAKTCS Clenyoiye OCODEHHOCTU
MOIEeJIMPYyEMOTO YCTPOMCTRA.

1. IIpr ODOCTyHJIEHMM KOMAHIOE OTKPBITMS WM 3aKPHTUA KJallaHa
BKJIIOUAETCHA 3amepXKa BPEMEHM MCIOJHEeHMA  KOMAaHIH, IO MCTEUYEHUU
KOTOPOM MMUTUPyEeTCs cpabaTEBaHMe CUTHAJIM3aTOopa COOTBETCTBYKUWEIO
MIOJIOXEHMSA .

2. Ecam 10O UCTeYeHUs BPEMEHM SBaIdepPXKM MCIOJIHEHMS  KOMAaHIE
IOoCTyIIaeT KOMaHIa I[Ieperona KJjallaHa B MCXOIOHOE IIOJIOXEeHMEe, 3alepXxKa
BKJIOUAETCS 3aHOBO M BHIIOJIHAETCH OTpaboTKa HOBOM KOMAaHIEL.

Cxema cpaszen aBToMaTa 128 rpad [Iepexonos NpMBEOEHE Ha
puc. 23, 24.

2.4.2. Cxema cBasmel

Al0

10 10 0 C6pocuts Taiimep Taiimep 3anepxku

€ z10_ BBIIIOJIHEHHsT KOMaH/1bl
3anycTuTh TalMe;

e20 z10_1 Y p HCHOJHHUTENBHBIM

O6paboTanku OTKpBITh KJIANAH
COOBITHIT

3aKpHTB KJaraH

HcTeueHne BpeMeHH HCTIONHEHHS KOMAHbI 30 YCTPOHCTBOM

Puc. 23. CxemMa CBA3eM aBToMaTa MMUTALUM MKCIOJHUTEJIBHOTO YyCTPOMCTBA



2.4.3. T'pad nepexomos

( 0. 3aKpbIT (OCTAaHOBIICH) \

x//////////i\ €30

€20 3. 3aKpbIBaeTes
ﬂ OtkpbIBaeTCS (Janycxaema) 210 0 ( ((,C'Taﬂagnmem)

N

10_1 el0 10_1
L z10 0 G —

e3
1. OtkpsIT (3amyLieH) \
€20

I'pad mepexomor aBTOMaATa MMUTALUU
VCIIOJIHUTEJIBHOTIT' O yCTpOMCTBa

2.4.4. Texcr QyHKUUM, peanm3yolUell aBTOMaT

#include "photon stuff.h"

#include "dg.h"

void AlQO( int e, dg_t *dg, valve t *v )
{
int y old = v->y ;

switch( v->y )
{
case 0:
if( e == 10 ) v=>y = 2
break ;

case 1:
if( == 20 ) v->y = 3 ;
break ;

case 2:
if( == 30 ) v->y = 1 ;
else
if( == 20 ) { z10 O(dg,v) ; v->y = 3 ; } ;
break ;

case 3:
if( == 30 ) v->y = 0 ;
else
if( == 10 ) { z10 O(dg,v) ; v->y =2 ; } ;
break ;
o

if( y old == v->y ) return ;

switch( v->y )
{
case 2:
z10 1(dg,v) ;
break ;

case 3:
z10 1(dg,v) ;
break ;
o

44
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2.5. ARTOMAT MMUTALUM PeTryJjiaTopa YacCTOTHE BpalleHUS

2.5.1. CrnoBecHoe omnmcaxue

ABTOMAT nIpenHa3HaudeH 14 VIMUT AL peryndaropa YaCTOTEHL
BpameHusa. Illpy sTOM apToMaT oOpabaTelBaeT KOMAaHIB Ha YMEHBbIEHME WM
yBeJIMUYEeHMEe  BaTAXKM [NPYXMHEL PeryJAaTopa, VMUTUPYA  CcpabaTeBaHue
CUTHaIM3aTOPOB KPAaMHUX I[IOJIOXEHMY peryJsaTropa.

Cxema cpaszen aBToMaTa " rpad [Iepexonos NpMBEOEHE Ha
puc. 25, 26.

2.5.2. Cxema cmBgsel

O6paboTduKH OCTaHOBHTB PETYJISTOP YACTOTHI BPALLCHHSI 1 20 0 CGpocuTb Taiimep Taitmep
COBLITHI € 220 CHHXPOUMITYJIbCOB
VBEIHYHTD 3aTSAKKY TPYKHHBI 021 20 1 3arycTuts TaiiMep MOJIEJH peryJsTopa
VMEHBIIUTE 3aTSHKKY TIPYKHHBL 31 HaCTOThI BPAIICHUA
JIOCTHIHYTO MHHHMAJIbHOE 3HAYEHHE 3aTSKKH 4l
. VMEeHBIINTE
JIOCTHTHYTO MaKCHMaJIbHOE 3HAYCHUE 3aTSKKH C6pocuts Taiimep
e51 z30_0 3aTSKKY TIPYKHHBI | ——
CurHan ot TaiiMepa CHHXPOUMITYJIbCOB 61 peryasTopa
. VBenuuuTh
3amycTuTh Taiimep
z30_1 3aTSKKY TIPYKHHBI | ——
peryasTopa

Puc. 25. CxemMa cBdA3eM aBToMaTa MMUTALUM PEeryJiaTopa YacCTOTEH
BpalleHUA

2.5.3. Tpad nepexomos

e21 ( 0. OcraHOBIICH \ e31

ell0e51 ell0edl

( 1. YBenmuuuBath ) e21 4 2. YMeHbIIaTh w
31
J° \_
U e61 Ueél
730 1 730 0

Puc. 26. I'pad mnepexonmoB aBToOMaTa MMUTALUU
perynaTopa YacTOTH BpPAllEHUS

2.5.4. Texcr QyHKUUM, peann3ypoUel aBTOMAaT

#include "photon stuff.h"
#include "dg.h"

void A20( int e, dg_t *dg )

{
int y old = dg->y20 ;

switch( dg->y20 )
{

case 0:
if( e ==21) { 220 1(dg) ; dg->y20 = 1 ; }
else
if( e == 31 ) { 220 _1(dg) ; dg->y20 = 2 ; }

break ;
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case 1:
if( == 11 || e == 51 ) dg->y20
else
if( == 31 ) dg->y20
else
if( e ==61) { z30 1(dg) ;7 } ;

break ;

Il
o
~.

case 2:
if( == 11 || e == 41 ) dg->y20
else
if( e == 21 ) dg->y20 = 1 ;
else
if( == 61 ) { 2z30_0(dg) ; } 7

break ;

o

if( y old == dg->y20 ) return ;

switch( dg->y20 )
{

case 0:

z20 0(dg)
break ;
o
o

2.6. ABTOMAT MMMUTALUMM IOM3EJIb-T'eHepaTopa

2.0.1. CrnoBecHoe omnmcaHue

ABTOMAT NpelHa3HadeH JIA MMUTALUMM OCHOBHEIX COCTOSHMUM IOU3EJIb-—
reHepaTopa. B HeM BHOEJIEHHEl COCTOAHMUA, II€PEUMCIJIEHHEIE HMXEe.

1. OcTaHOBJEH.

2. IposoporT. MuTaTop Ion3eJlb-TeHepaTopa [nepexonuT B 3TO
COCTOSHMEe Npu Ccpab®aTEBaHUM MMUTATOPOB CUTHAIM3aTOPOB  OTKPBITEIX
IIOJIOXEHMM  KJIAaHOB I[NOOAauM BO3OyxXa M HOOAUM BO3AOyxa  HU3KOTO
naBJjleHMs. B 5TOM COCTOSAHMM C 3aOaHHOM dYacTOTOM MMUTHMPYETCH BBIOAYA
CUTHaJIOB OT IaTuMKa [IPpOBOPOTa KOJIEHBaja.

3. Banyck. ViMmTaTop ou3eJib—T'eHepaTopa epexonuT B 3TO
cocToAHME Inpu Cpaf®aTEBaHMM MMMUTATOPOB CUTHaJIM3ATOPOB OTKPHTOIO
IIOJIOXKEHMA KJlallaHa [oaduyM BO3OyXa M IJIABHOT'O IIYCKOBOIO KJjlanaHa. Ilpwm
5TOM 3alycKaeTcsa 3alepXKa BpPEeMeHM IyCcKa, [0 MCTEYEeHUM KOTOPOM
VIMUTUPYETCsA 3allyCK IOU3eJib—I'eHepaTopa.

4. Pabora. B ©5TOM COCTOAHMM BHIIOJHAETCSH aJITOPUTM MMUTALUMU
VM3MEeHEHMS YacCTOTE BpalleHMs, ONMCAHHBM B CJenyoleM oapasnelie.

Cxema cpaszen aBToMaTa " rpad [Iepexonos NpUBEOEHE Ha
puc. 27, 28.



47

2.6.2. CxeMma cBssel

Brnoxentsie aBromatsl: A31

OTKpBIT KJIaNaH 110/1a4H BO3yXa <10 250 0 CopocuTs TaliMmep Taiimep
01 321HyCTPlTL TaﬁMEp CUHXPOUMITYJIBCOB  [—
[TapameTpsl OTKpBIT 1<nanzli_|-1 10JIaYM BO3]TyXa HH3KOTO 250_ MOJIENH IPOBOPOTA
MOJIeNTH JaBieHus K /1 X20
OTKpBHIT I71aBHbII TyCKOBOI KJIaNaH 30
B ITKB
260 | BBUATb cHIHal oT il cy Ir
AJNTOPUTM HMHTALUH
M3MEHEHHS YaCTOTHI Ausens ocranosmies y31=4
spauenns A31 70 0 Cbpocuts Taiimep .
z70_ Taiimep nmMuTaLIK
270 1 3anmycTuTh TaiiMep 3aJIePXKKH IycKa
YcranoBuTH
z80 4acTOTy BpallleHHs | ——
YBO + 10
O6paboTunku Curnaz oT TaliMepa mpoBopoTa
- €90
coGermit C i Copocuts Taiime Taii
MIHAJ OT TaiiMepa 3a1epiKKH mycKa 100 290_0 D P aiimep
O000uIeHHas KOMaH/1a OCTaHOBA JIH3EJIs 200 290 1 3anycTuTh TaiiMep CHHXPOUMITYIBCOB [
- MOJIECIIN TU3CIIA

Puc. 27. Cxema CBg3eMV aBTOMATAa MMUTALUM OMU3EJIb-TeHepaTopa

2.6.3. Tpad nmepexomos

y31=4

( 1. IIpoBopot x10 (k20 0. OcraHoBIeH E DE) 0e200 2. 3amyck €100
€90 A 0 z80
260

z50_1 <100x20 O0c200 \Z 50_0;90 0 x10 X30 z70_1

Puc. 28. TI'pad nepexomoB aBTOMaTa MMMUTALMM OMU3EJIL-TeHepaTopa

2.6.4. Texcr QyHKUUM, peanm3ypUell aBTOMaT
#include "photon stuff.h"
#include "dg.h"
void A30( int e, dg_t *dg )
{
int y old = dg->y30 ;

switch( dg->y30 )

{

case 0:
if( x10(dg) && x20(dg) ) dg->y30 = 1 ;
else
if( x10(dg) && x30(dg) ) dg->y30 = 2 ;

break ;

case 1:
if( !'x10(dg) || !'x20(dg) || e == 200 ) dg->y30 = 0 ;
else
if( e == 90 ) { z60(dg) ; } ;

break ;

case 2:
if( !'x10(dg) || !x30(dg) || e == 200 ) dg->y30 = 0 ;
else
if( e == 100 ) { z80(dg) - dg->y30 = 3 ; } ;

break ;
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case 3:
A31( e, dg )
if( dg->y31 == ) dg->y30 = 0 ;

break ;
o

if( y old == dg->y30 ) return ;

switch( dg->y30 )
{

case 0:
z50 0(dg) ; z90 _0(dg) ;
break ;

case 1:
z50 _1(dg) ;
break ;

case 2:
z70_1(dg) ;
break ;

case 3:
A31(0,dg)
z90 1(dg) ;

break ;

o

2.7. ABTOMAT MMMTAaUMM M3SMEHEHMA YaCTOTEI BpalleHMA

2.7.1. CrnoBecHOe omnmcaHue

ABTOMAT MNpeldHa3HadeH IJIS MMUTALUUM M3MEeHEeHMS UYaCTOTH BpPalleHUA
ou3eJib—-TeHepaTopa.

Ecam Tekyllagd 4YacToTa BpalleHUS IOM3eJIb—TeHepaTopa OTJMudaeTcd OT
YCTAHOBJIEHHOV Ha pPeryjgaTope, TO UMUTUPYETCs IIJIJaBHOE U3MEeHeHUe
YacTOTH BpalleHUS .

[Ipy T[OCTYIIJIEHMM OT CHUCTEMH YyIpaBJIeHMS KOMAaHIOH Ha OCTAaHOB
OM3eJib—-TeHepaTopa (PToM KOMaHIOM CUMTaeTCsd KOoMaHIa Ha 3akKpHTHUe
HAPYyXHOM 3BaXJIOIKM I'a300TBOINA), BHIIOJHAETCH OBCTPOE YMEHBIIEHUE eTIo
YacTOTH BpPAalleHUS OO HYJIA.

CxemMma ceaszen aBToOMaTa n rpad Iepexonos NpMBEOEHE  Ha
puc. 29, 30.

2.7.2. Cxema cBaszel

A3l

YacroTa BpaiieHus 00JIbIIe 331aHHO VYMeHBIIHTH
pau A x40 2100_0
- HacTOTy BpalllCHUA

x50

ITapamerpst
MOJIENH

Yacrora BpalieHus MEHbIIEC SE,HZHHOﬁ

BCIIMYUTH
2100_1 Vben -
- ‘iﬁCTOTy Bpaﬂleﬂﬂﬂ

Pe3ko ymMeHbIINTH
2100_2 Y —
= YACTOTY BPALICHHS

O6paboTunku VHnnmann3anus BIOKEHHBIX aBTOMAaTOB
COOBITHI

e0

Cpa6aTBIBaHI/Ie CTaBKH YaCTOThI BpALICHHUA OCTaHOBA

CwurHai ot TaiiMepa MOJICITH JIH3eIs 110

O60o01IeHHast KOMaH/[a OCTaHOBA JM3ElIst 200

Puc. 29. Cxema CBg3eMV aBTOMATAa MMUTALUUM M3MEHEHUS UYACTOTH BpPaAlleHUS



2.7.3. T'pad nepexonos

(O. YcranoBuBmuiics pemumw

x50

x50 r 1. Pasronsiercs w

€200 e110
2100 _1

( 4. OcraHoBIIEH ) 4 3. OcraHaBiaMBaeTCs

S
L o8l J;) el10
7100 2

J \_

Puc. 30. T'pad mnepexonmoB aBToOMaTa MMMUTALMM MBMEHEHMUS YaCTOTH
BpaleHns

r 2. Topmosurcs w

e0

2.7.4. Texcr QyHKUUM, Ppeann3yoUE aBTOMAaT

#include "photon stuff.h"
#include "dg.h"

void A31( int e, dg_t *dg )
{
int y old = dg->y31 ;

switch( dg->y31 )
{

case 0:
if ( x40 (dg) ) dg->y31 = 2 ;
else
if( x50(dg) ) dg->y31 =1 ;
else
if( e == 200 ) dg->y31 = 3 ;
break ;
case 1:
if( !'x50(dg) ) dg->y31 = 0 ;
else
if( e == 110 ) { z100 1(dg) ; }
else
if( e == 200 ) dg->y31 = 3 ;
break ;
case 2:
if( !'x40(dg) ) dg->y31 = 0 ;
else
if( e == 110 ) { z100 0(dg) ; }
else
if( e == 200 ) dg->y31 = 3 ;
break ;
case 3:
if( e == 81 ) dg->y31 = 4 ;
else
if( e == 110 ) { z100 _2(dg) ; }
break ;
case 4:
if( e == ) dg->y31 = 0 ;

break ;

b
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2.8. 00paboTumMKM COOBITUMN

B xauecTBe nNpuMepa IIPUBEIeM HECKOJIBKO 0OpaboTuMKOB COOBITUM,
BBEIBEIBAIIMX ABTOMATEH.

int e30( void *data, pid t pid, void *msg, size t msg size )
{
valve t *v = (valve t*)data ;
dg t *dg = (char*)v > (char*)&dgs[DG2] ? &dgs[DG2] : &dgs[DG1l] ;

Al10( 30, dg, v )

return Pt END ;
bod

int e6l( void *data, pid t pid, void *msg, size t msg size )
{
dg t *dg = (dg_t*)data ;

A20( 61, dg ) ;

return Pt CONTINUE ;
s

2.9. BxXOonHBEIE II€pPEMEHHEE

B kauecTBe nNpuMepa NpUBEIEM peaM3alMi0 HECKOJBbKMX BXONHHIX
II€PEMEHHEIX .

int x10( dg_t * dg )
{
return dg->air valve.y == ;

b

int x20( dg_t * dg )
{
return dg->low air valve.y == ;

b

2.10. BHIXOIHEIE BO3IEMCTBUA

B KadecCcTRBe anMepa anBeneM peanmsaumw HECKOJIBKUX BEIXOIIHEBIX
BOBIEVICTRUM.

void z10 0( dg t *dg, valve t *v )
{

disarm timer ( v->timer id ) ;
v->timer id = -1 ;

b

void z10 1( dg t *dg, valve t *v )
{
v->timer id = arm timer( v->timeout, 0, 0, 0, 30, v ) ;

b

void z80( dg_t *dg )

{

set freg( dg, 10 ) ;
}os

2.11. BcnomMoraTeJsibHEIE MOIYJIM

B xauecTBe IpuMepa IOIpUBeIeM MOIOYJb, peanusynimMy  odepelnb
COOBITUM .

#include "photon stuff.h"
#include "dg.h"
#include "events queue.h"

enum { QUEUE SIZE = 1000 } ; // MakcuMaJIbHEII pasMep odepemnm.
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event in queue t eq[QUEUE_SIZE] ; // Maccus nOya XpaHeHUS oOuepenu.
uint32 t readpos, // VIHODeKC MOCJIeOHEeT'O CYMTaHHOTO.

writepos ; // VIHOEKC MOCJIeNHEeIrO BalMCAaHHOTO.
/) ======

// YBenuuuTh napamerp Ha 1,
// OBHYyJIMB €T0 B CJlydae eCJM OH MNPEBHCUII
// MaKCUMaJIbHYK® IJIMHY OUepelln.
//
uint32 t eq inc( uint32 t value )
{

value++ ;

if ( value >= QUEUE_SIZE )

{

value = 0 ;

o

return value ;

// 3BanmucaTb B Oyepenb HOBEIL BJIEMEHT.
//
void eq write( uint32 t dg index, uint32 t e )
{
if( eq inc( writepos ) == readpos )
{

// TlepenojiHeHME OdYepenu.

if( writepos == )
writepos = QUEUE SIZE - 1 ;

else
writepos-- ;
return ;
b
writepos = eq inc( writepos ) ;

eq[writepos].dg num = dg_index ;
eg[writepos].e = e ;

// CumMTaTb OUYEpPEeImHOM DJIEMEHT.
/7

event in queue t *eq read()

{

if ( readpos == writepos ) return NULL ; // Ouepenmb nycra.
readpos = eq inc( readpos ) ;

return &eqgl[readpos] ;
}os

BakJsoueHue

PaccMoTpeHMe MNPenNCTaBJEHHOM BHIIE OOKYMEHTAIIMM CBUIETEJLCTBYET
O TOM, UTO paspaboTaHHEE OPOTPAMMHE PEeaJu3ylnT BeCbMa  CJIOXHEE

aJIT'OPMTMEI YIIpaBJIEHNA . Vx HeInIpoCcTO IIOHATH, Ioaxe VICIIOJIb3Yy A
NPEenJIOXEHHYD TEeXHOJIOTHMIO, BKJOUAIYD PAa3JIMUYHEE CXEMH, OMarpaMMbl U
IIPOTOKOJIBL. ABTOpaM oCcTaeTcda TOJIBKO JorangelBaTbCH, HaACKOJIBKO
BO3poOcCia OBl CJIOXHOCTb IpoIrpPaMMMPOBaHMA OAaHHOM 3a0a4n "
nocJsiegymomero [IOHMMAaHMA [IOCTPOEHHEIX [nporpaMm npu [NIpMMEeHEeHUN
TPaIMUIVMOHHOI'O rnogxona, B KOTOpPOM IJIA peaninmzaumm JIOTVIKIN
UCHOJNIbL3YITCA dJjarm.

[To-namemy MHEHUIO, o1 3amay paccMaTpmMBaeMoro KJjlacca

MCIIOJIb30BaHMe OOBEKTHO-OPMEHTUMPOBAHHOT'O I[OOXOHa He  pemmyo O
npobJjieMy I[OHMMAaHMSA IIOCTPOEHHBIX IIPOT'PaMM.

OTMeTHMM  Takxe, uTOo IIPM  CTOJb CJIOXHOM  JIOTUKE, Kak B
PaCcCMOTPEHHOM npuMepe, OIpUMEHEHUE OoMarpaMMm B3aVMOIENCTBUM u
nuarpamMm cocTosHur n3 UVML npakTryecku HEeBOSMOXHO.



