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BBepeHue

B nanno#i paGoTe mpuBeneH mpuMep MPUMEHEHHs] aBTOMATHOTO MOIXOa s
NPOEKTUPOBAHUS TIACCAKUPCKOTO JH(PTa € HMCHOIB30BAHUEM CpPEIbl Pa3padOTKH
Unimod.

JIis anropuTMH3AIMA W MPOTPAMMHUPOBAHUS 3a/ad JIOTHYECKOTO YIPaBICHHUS
TEXHUYECKUMU 00BEKTaMH yJ00€H aBTOMATHBIM MOAXO0/, MMOCKOIBKY rpad MepexomaoB
MOCTPOEHHOTO aBTOMATa HAIJISITHO MPECTaBIsIeT paboTy 00beKTa. DTO MPUBOIUT K
TOMY, YTO MOJKHO JIETKO YBUIECTh BO3MOXKHBIE OIIMOKM B MPOCKTHUPOBAHUH, TAKUE KAK
OTCYTCTBHE HEKOTOPOTO MEePEeX0/1a, HEJOCTYITHOCTh COCTOSIHUS U JPYTHE.

Hcnons3oBanue cpensl paszpabotku Unimod TO3BOJSET ¢ caMOTO Hadaja
pa3paboOTKM  MporpaMMbl  HWCXOAWTH W3 aABTOMATHOTO Tmonxona. llpuHiun
MPOCKTUPOBAHMSI 3AKITIOUAETCS B TTOCTPOSHUU CUCTEMBI B3aMMOCBS3aHHBIX aBTOMATOB
s hopMaTu3auu nporiecca paboTel  (MOBeAEHUs) CHUCTeMbl. biaromaps
WCITOJIb30BAHUIO aBTOMATOB, IMporpamMMa pas3feisieTcss Ha OTIeIbHBbIC HE3aBUCHUMBIC
O0KM, B pe3yJdbTaTe »dTOTO OOJIeT4aeTcsl €€ HaluCaHWe, W CHIDKAETCS PUCK

BO3HMKHOBEHHS OITHOOK.



1. NMocTaHoOBKa 3agayuu

3amadeil, pemraeMoll B HacTOsIIeH paboTe, SBISICTCS NPOEKTHPOBAHMeE
POrpaMMbl, KOTOpasi yIpaBisieT paboTON MacCaXUpPCKOTo JudTa.

JlanHasi 3ajaya HE MPEACTaBIseT OCOOOr0 WHTEpeca B Clydyae, eCiau JUQPT
BBITIOJIHSET BCE 3a/laHUsl MOCJIEN0BATENbHO, HE BIIYCKasl JIIOJIEH Ha MPOMEKYTOUHBIX
sTaxkax. bonee wuHTEepecHO mnoBeneHue nu@Ta, KOraa OH HMMEET BO3MOXKHOCTD
BHITIOJIHATHh 3a7aHusi HE B Topsiake ux mnoctymwieHns. CymecTByeT mpobiaema
ONTUMANbHOCTU JBWXKEHUS JU(PTa — cymMMapHOe BpeMsl OXXKHMIAIIMUX JudTa JTHoaeH
JOJDKHO OBITh MUHUMAJTLHBIM.

OpHOI 13 BO3MOXKHBIX peaau3aluii «yMHOTO» JIU(PTa MOKET ObITh CIEIYIOLIAs:
audT 3HAET, KOrJla OH €AeT BHU3, a Korja BBepX. [Ipu NBMXKEHHH BBEpPX JOTHYHO
BITYCKaTh TOJIBKO TE€X JIIOJIEH, KTO MJIAHUPYET €XaTh BBEPX, a MPHU JIBUKEHUU BHU3 TEX,
KTO moefeT BHM3. Ha kaxaoMm sTaxke A BbI3oBa Ju@Ta YCTAaHOBJIEHA MaHEb
yOpaBi€HUs] C JBYMsI KHONKAaMH: KHOIKA «BBEPX», O3HAYAIOllas, 4YTO MACCAXHUP
JKEJaeT exaTh ¢ JAHHOIO 3Ta)ka BBEPX M AHAJOTMYHas KHONKAa «BHM3». IIpm Takom
MOJXO0/I€ K OpraHu3allMd BbI30Ba JHU(PTa MOXKHO MOCTPOUTH AITOPUTM, COIJIACHO
KOTOpOMY JIU(PT TPUHUMAET HEKOTOPHIM BBI30B WM BPEMEHHO €T0 WTHOPHUPYET.
3aMeTHM, YTO UMEHHO TaKOW «3JEMEHTAPHBIN» MOJIX0J] YK€ JaBHO HUCTIOIB3YETCS IS
yIpaBiieHus JTM(pTaMu BO MHOTHX Pa3BUTHIX CTPaHAX.

ABTOMATHBI TIOJXOJT YK€ HMCIHOJB30BAJICS ISl peanu3anud padoThl JTHQTOB,
Hanpumep, B pabotax Haymoa A.C., [llanbiTo A.A. «Cuctema yrpaBieHus: JuQTom»
[1] u Haymoma JI.A., Ilaneito A.A. «ABTOMaTHOe pemieHue 3amauu Jl. Kuyra o
mudTe» [2]. Bo3MOXHBIMU HEAOCTaTKaMU AaHHBIX IPOTPaMM MOKET ObITh, HAIIPUMeED,
TO, YTO 3aja4a pemraercs ajst (PUKCUPOBAHHOTO YUCHIA dTAXKEH.

Ha puc. 1 nuzo6paxeH nonbp3oBaTenbCKUil HHTEP(PENC MPOrpaMMBl.
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Puc. 1. Ilons3oBarensckuii nHTEPPEIC MporpaMMbl

B neBoit wactTm TpWIOKEHHS pacHojiaraeTcsi BHYTPEHHSS TMaHeNdb JHQTa.
Kaxxnmast kpyriasi KHOIIKa COOTBETCTBYET KHOIKe BHyTpH ymdTa. Kaxasi pas, koraa
MacCAKUP HAKUMAET KHOIKY BHYTpU Ju(dTa, OHA TMOACBEUMBACTCS, U JUQPT AOJKEH

OyJIeT MOCETUTh TaHHBIN ITAK.



B uentpanpHOil wactu aHumupoBaH cam JUGT. [IpsmoyronpHas o6sacTs,
OTBEACHHAS VISl SMYJISIITUN JBIKEHUS JTU(Ta, TOPU30HTATHHBIMH JIMHUSMU pa3ielicHa
Ha FLOORS COUNT 4acrteil, Kaxaas U3 KOTOPBIX SBJSETCS  YPOBHEM
COOTBETCTBYIOILIETO dTaka. B J1eBOM HMXKHEM YTy AaHHOM oOjacTu oToOpa)kaercs
TEKYIIUI HOMEP 3TaKa C TOYHOCTHIO /10 AECATON JOJIH.

B mnpaBoil 4YacTM NIPUIOKEHHS pa3MellleHbl MaHeld BbI3oBa JHUQTA,
pacnoyiararomuecss Ha KaxaoMm s3Taxe. KHomka «BBepx» (TpeyroiabHUK BHYTpU
KHOIIKM HAampaBJieH BBEpPX) O3HAYAET, YTO MACCAXKUDP JKENAeT e€XaTh BBEpPX, KHOIKa
«BHU3» (TpeyrojibHUK BHYTPU KHOMKHU HAMPABJIEH BHU3), UTO OH JKEJIA€T €XaTh BHU3.
Ha ka0l KHONIKE B LIEHTPE HAMKMCAH HOMEP 3TaKa, HA KOTOPOM OHa pacIoyiaraercs.
3aMeTrM, YTO Ha MEPBOM J3TaK€ HET KHONKH «BHU3», a Ha mocienHem «Baepx»,
MOTOMY KaK 3TH HAIPaBJIEHUS C KPAaWHUX 3TAKEWU HE JOITYyCTUMBI.

B HmwxkHEH 4YacTH pacnoJiaraercs TEKCTOBOE OKHO, B KOTOPOE BBIBOJIUTCS
uH(popMaIusi O BbI30BAX M TEKylllee cocTosiHue nudra. B mpaBoM HUKHEM yriy
HAXOJUTCS KHOMKA «BbIX0m», 10 HAKATHIO HA KOTOPYIO NPHIIOKEHHUE 3aBEPLIAET CBOKO
paborty.

B paszpaboranHOil mporpaMme KOJIHYECTBO OTaXEH MOXKHO 3a7aTh ITyTEM
n3MeHeHus: koHcTtaHTel FLOORS COUNT B aiine Liftjava. Ilpu sToM aBTOMAT
OCTaHEeTCS HEU3MEHHBIM, a COOTBETCTBYIOIINM o0Opazom U3MEHUTCS

MIOJIB30BATENBCKUN HHTEPEHC.



2. dopmanbHbIA TEKCT cueHapus

Paboty nudta MOXXHO pa30oUTh Ha HECKOJILKO COCTOSTHUN, B KOTOPBIX OH JKJIET
coOBITMI 1711 JanbHeummero  GyHKIUMOHUpOBaHUA. DOpMalbHO  BO3MOXXHO
paccMoTpeHue caeayromux ¢a3 padoTsl udTa.

1. Oxupanue cjeayouero 3aJaHmsl.

JIndpt HAXOAUTCA B CTAaTUYHOM COCTOSHUM Ha ofHOM u3 »Taxeil. Korma mudry
MOCTYIIUT CUTHAJ O HOBOM 3aJ]JaHUU WJIM O TOM, YTO CJIEIYIOIIEe 3alaHne BRIOPAHO, OH
MEePEeUIET B JBMXKEHUE «BBEPX» WM «BHHU3». ITH COCTOSIHUS SIBIISIFOTCSI PA3JIMYHBIMU,
TaK KaK MpU BOCXOJSIIEM M HUCXOMSIIEM JBHKEHUM MOTYT pealiu30BbIBATHCS
HEOIMHAKOBBIC AJITOPUTMBI BEIOOpA MMPOMEKYTOUHBIX OCTAHOBOK.

2. Bocxoasiimee ABUKeHHE.

JInpt nBwxkercss BBepx. OH OCTaHABIMBACTCS B Ciy4yae IOCTIDKCHHS TpPeOyeMoro
ATaxa, JUO0 MpPHU TOCTYIUICHHWM CHUTHaja O TOM, 4YTO CJIEIyeT OCTAaHOBHUThCS Ha
MPOMEKYTOUYHOM STaXKE.

3. Hucxoasuee ABHKEHHE.

CocCTOsiIHUE aHAJIOTUYHO COCTOSIHUIO «2». AJTOPUTM OCTaHOBA Ha IMPOMEKYTOUYHBIX
ATaKaX MOXKET OTJIMYAThLCS.

4. JIupT CTOUT ¢ OTKPBITHIMH JABepbMH. OKHIaET, MOKA MMACCAKHUPLI
3aliMyT MeCTO B JIU(TE.

5. JIugr ciaoman.

Koneuno, mudt He uaeaneH. MoXeT CIyduThCs, 4TO OH ciioMaeTcs. B atoMm ciyuae

(T He QYHKIHMOHHUPYET, TOKa HE Oy/1eT MOYMHEH.



3. ABTOMaTHaa peanusauus

OnucanHas BBIIIE CHCTEMa pcain30BaHa C IMMOMOIIBKO aBTOMATHOI'O ImoAaxoJga B

BUJC CXCMBI, HpCHCTaBHCHHOﬁ HHIKE Ha pHC. 2.

] «controlledobjects

oForm: ru.ifmao.lift. MainForm

@ closeForm: void {3akpsl...
@ updateButtons: void {0...

T @ showBreakageMsg: voi...
1 «eventproviders

liftEventP...: ....LiftEventProvider
% seExit: String = "Exit" {KHo...
% seGolUp: String = "GoUp" {...
#F seGoDown: String = "GoDa... 33 «statemachine» oForm
% seHasBroken: String = "Ha... lift...: ...hConfigManager
¥ seNewTaskAdded: String =...
% seOpenTheDoors: String =...
@ seQueuelsEmpty: String = ...
@ seCloseTheDoors: String =...

@ seHasBeenRepaired: String...

] «controlledobjects
oLift: ru.ifmo.lift.Lift

oLift

@ goUp: void {NudT gew...
@ goDown: void {NudT a...
@ waitOpened: void {Mud...
@ openTheDoors: void {/1...
@ closeTheDoors: void {/1...
@ changeDirection: void £...
@ chooseDirection: void {...

Puc. 2. Cxema cBs3eit

3.1. Aemomam

Paccmotpum aBToMar /iftAutomat, KOTOpBIA OTpakaeT JIOTUKY paboThl JudTa.

OH npexcraBiieH Ha puc. 3.
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Puc. 3. ABromar liftAutomat

Ha cxeme I/I306pa)KCHI>I CICAyromre COCTOSAHHA aBTOMATa JId YIIPaBJICHUA

AuPTOM:

e «Buvibop Hnanpasnenusy — nudT HAXOAUTCA B COCTOSHUU OXKHUIAHUU

HOBOTI'O 3aJJaHU,

L «ﬂ@u:)fceHue 66€epx) — J'II/I(I)T ABHUIKCTCA BBEPX, INOIMYTHO OCTAaHABJIMWBAsCH

Ha HY’KHBIX 3TaKaXx,

L ((ﬂ@quCGHue 6HU3)» — J'II/I(bT JABUKCTCA BHHU3,

o «llocaoka naccaxcupos 1,2» — mu)T HAXOAUTCS B COCTOSHUM OXKHUAHUS,

MOKa MAcCaXUpbl HE 3alTyT BHYTPh JIU(PTA;

o «Cnomanca no nymu 66epx/é6nuzy — JUPT CIOMAaH U HAXOAUTCA B

COCTOAHHHA OXXHNJaHUA PEMOHTA.



3.2. eHepamop cobbimulu
Jlanee OyaeT omucaH reHepatop coOwiTuil liftEventProvider. JlaHHBIH OOBEKT
OTIMCHIBACT COOBITHS, TIEpeaaBacMble TUPTY.
CoObITus:
o «NewTaskAdded» — yBenomiieHre 0 OSIBJICHUM HOBOTO 3a/IaHMS;
e «GoUp» — yBegomiieHHE O TOM, 4TO JIU(DT JOKEH €XaTh BBEPX;
o «GoDowny — yBenoMJICHUE O TOM, 4TO TU(PT TOJDKEH eXaTh BHU3,
o «QueuelsEmpty» — yBeIOMJICHHE O TOM, YTO OUYEPE/Ib 3aIaHUM ITYCTa;
o «OpenTheDoorsy» — yBenomieHne 00 OTKPBITUH JIBEPEHl;
e «CloseTheDoors» — yBe1OMJIEHUE O 3aKPBITHH JIBEPEH;
o «HasBroken» — yBenomienue o mojgomMke nadra;

o «HasBeenRepaired» — yBenomiieHrue 0 TOM, 9TO JUQPT ObLIT MOYMHEH.

3.3. O6Bbekmsbl ynpasseHusi
OOmbekT ynpasneHus oLift onuceiBaeT neicTBUs TudTra.
MeTtoasl 00OBEKTA:
e «goUpy» — exatb BBEPX;
e «goDowny — exaTb BHU3,;
o «waitOpenedy — *1aTh IOCA/IKU TTACCAXKUPOB;
o «openTheDoorsy — OTKPBITh IBEPH;
e «closeTheDoors» — 3aKpbITh IBEPU;

e «changeDirection» — N"3MEHUTb HAIIPABJICHNUE JABUKEHMUS,;

«chooseDirection» — BbIOpaTh HaNPaBJICHUE JIBHXKEHUSI.
OOBekT ynpaBieHus: oForm ONUCHIBACT BCIIOMOTATENbHEIE, TOMUMO JBUKCHHS
audTa, IeHCTBUS.
MeTtoas! oObeKTa:
® «updateButtons» — 0OHOBUTH COCTOSTHUSI KHOTIOK Ha BCEX ATaXKaX;
e «showBreakageMsg» — cOOOUTUTDH O TTOJIOMKE;

e «closeFormy — 3aBepIUTh pabOTy CUCTEMBI.
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4. Peanusauusa nporpaMmmbl

[Iporpamma peanusyercss ¢ ucHoJib30BaHWeM IaruHa Unimod Kk cpene
paspabotku Java-npunoxenuil Eclipse. C NOMOIIBIO [aHHOTO IUIarMHAa ObUIN
IIOCTPOEHBI BCE CXEMBI CBsI3€H, CKOHCTPYMPOBAH CaM aBTOMAT, a TaKke HHTepdeiic
00BEKTOB ynpasiieHus. Peanuzanus caMux METO/I0B MPOBOANIACH BPYUHYIO Ha A3BIKE
IporpaMMHupoBanus Java.

Cy1uecTByIOT JBa MOAXOMA VISl CO3IaHUS NMPWIOKECHUN: UHmMEPNpemayuoHHblU

U KOMNUISIMUBHBIL.

4.1. MHmenpemayuoHHbIU M0OX00

JlaHHBIN TOJXO0J OCHOBAaH Ha MCIOJIb30BaHUU Oubnuotexk Unimod nns paboThI
MPUIIOKEHUS.

[ToctpoennsIit aBToMat coxpansiercs B daitine XML-popmarta (IIpunoxenue 1),
3aTeM KOMITMJIMPYIOTCS HAaIMCAHHbIE BPYYHYIO KJIACChl, PEATU3YIOIINE MOCTaBIIMKU
coObITU M 00BEKTHl yrpabieHus. Ilociae aToro, ucnonbzys Oubmuoreku Unimod,
XML-daiin u CKOMIWINPOBAHHBIE KJIACCHI, 3amycKaeTcs mpuioxkenue. [Ipu padote B
IPOTOKON BBIBOIATCA KOMMeHTapun Unimod 0 TPOUCXOASAIIUX COOBITUAX U
COBEpILIaeMbIX Mepexoaax B aBroMmare. Jlamee mpuBeeH NpUMeEpP TAaKOro MpOTOKOJIa
JUIS CACAYIONIMX ACMCTBUIA: 3amMyCTHJIM MPWIOKEHHE, HAaXKalh KHOIKY Ha MSITOM

9TAXKEC, HAXKaJIM KHOIIKY BbIXO4d.

20:36:56,421 INFO [Run] Start event [Start] processing. In state
[/1liftAutomat:Top]

20:36:56,421 INFO [Run] Transition to go found [InitialState#Brbop
HanpaBJeHus##true]

20:36:56,421 INFO [Run] Start on-enter action [oLift.chooseDirection] execution
20:36:56,437 INFO [Run] Finish on-enter action [oLift.chooseDirection] execution
20:36:56,437 INFO [Run] Finish event [Start] processing. In state

[/1liftAutomat :Bubop HamnpaBJIeHUH ]

20:36:57,156 INFO [Run] Start event [NewTaskAdded] processing. In state
[/liftAutomat :Bei®op HaNpaBJIEHMSA ]

20:36:57,156 DEBUG [Run] Try transition [BuBop HamnpabBJeHUA#BHOOP
HanpasneuusafNewTaskAdded#true]

20:36:57,156 INFO [Run] Transition to go found [BuGop HamnpabBieHUAH#BHOOP
nanpasJyeHus#NewTaskAdded#true]

20:36:57,156 INFO [Run] Start on-enter action [oLift.chooseDirection] execution
20:36:57,156 INFO [Run] Finish on-enter action [oLift.chooseDirection] execution
20:36:57,156 INFO [Run] Finish event [NewTaskAdded] processing. In state
[/1liftAutomat :Bubop HamnpaBJIeHUH ]

20:36:57,156 INFO [Run] Start event [GoUp] processing. In state
[/liftAutomat : Bei®op HaNpaBJIEHMSA ]
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20:36:57,156 DEBUG [Run] Try transition [Bufop HamnpaBieHua#IBUXeHUE
BBepx#GoUp#true]

20:36:57,156 INFO [Run] Transition to go found [Breibop HanpabjeHusa#IBMXEHME
BBepx#GoUp#true]

20:36:57,156 INFO [Run] Start on-enter action [oLift.goUp] execution
20:36:57,156 INFO [Run] Finish on-enter action [oLift.goUp] execution
20:36:57,156 INFO [Run] Finish event [GoUp] processing. In state
[/1liftAutomat :IBmxeHne BBEpPX]

20:36:57,156 INFO [Run] Start event [QueuelsEmpty] processing. In state
[/liftAutomat :IBmxeHne BBEpPX]

20:36:57,156 DEBUG [Run] Try transition [IBmxeHre BBepx#BrOOP
HanpaBJeHusa#QueuelsEmptyf#true]

20:36:57,156 INFO [Run] Transition to go found [IOBmxeHre BBepX#BrOOP
HanpaBJeHus#QueueIlsEmpty#true]

20:36:57,171 INFO [Run] Start output action [oLift.changeDirection] execution
20:36:57,171 INFO [Run] Finish output action [oLift.changeDirection] execution
20:36:57,171 INFO [Run] Start on-enter action [oLift.chooseDirection] execution
20:36:57,171 INFO [Run] Finish on-enter action [oLift.chooseDirection] execution
20:36:57,171 INFO [Run] Finish event [QueuelsEmpty] processing. In state
[/liftAutomat :Bubop HamnpaBJIeHUA ]

20:36:57,171 INFO [Run] Start event [GoDown] processing. In state
[/1liftAutomat :Bufop HampaBJIeHUH ]

20:36:57,171 DEBUG [Run] Try transition [BeBop HanpasijeHMSH#IBMXeHME
BHM3#GoDown#true]

20:36:57,171 INFO [Run] Transition to go found [Bufop HamnpabBiieHua#BUXEHUE
BHU3#GoDown#true]

20:36:57,171 INFO Start on-enter action [oLift.goDown] execution
20:37:00,265 INFO Finish on-enter action [oLift.goDown] execution
20:37:00,265 INFO [Run] Finish event [GoDown] processing. In state
[/1liftAutomat :IBMXeHMEe BHUS]

20:37:00,265 INFO [Run] Start event [OpenTheDoors] processing. In state
[/1liftAutomat : IBMXEeHME BHUS]

20:37:00,265 DEBUG [Run] Try transition [IBwmxeHme BHU3#IloCamka IacCCaxupoB

2#0OpenTheDoors#true]

20:37:00,265 INFO [Run] Transition to go found [IOBwxeHre BHM3#IloCamKa MIacCCaxmupoOB
2#0penTheDoors#true]

20:37:00,265 INFO [Run] Start output action [oForm.updateButtons] execution
20:37:00,265 INFO [Run] Finish output action [oForm.updateButtons] execution
20:37:00,265 INFO [Run] Start output action [oLift.openTheDoors] execution
20:37:01,000 INFO [Run] Finish output action [oLift.openTheDoors] execution
20:37:01,000 INFO [Run] Start on-enter action [oLift.waitOpened] execution
20:37:04,000 INFO [Run] Finish on-enter action [oLift.waitOpened] execution

20:37:04,000 INFO [Run] Finish event [OpenTheDoors] processing. In state
[/liftAutomat:[locamka maccaxmpon 2]

20:37:04,000 INFO [Run] Start event [CloseTheDoors] processing. In state
[/1liftAutomat:llocagka maccaxmpoB 2]

20:37:04,000 DEBUG [Run] Try transition [Ilocamka naccaxupob 2#IBumxeHue
Buus#CloseTheDoors#true]
20:37:04,000 INFO [Run] Transition to go found [[locamka naccaxmpor 2#IBUxeHME
Bun3#CloseTheDoors#true]
20:37:04,000 INFO [Run] Start output action [oLift.closeTheDoors] execution
20:37:04,734 INFO [Run] Finish output action [oLift.closeTheDoors] execution
20:37:04,734 INFO [Run] Start on-enter action [oLift.goDown] execution
20:37:04,734 INFO [Run] Finish on-enter action [oLift.goDown] execution
20:37:04,734 INFO [Run] Finish event [CloseTheDoors] processing. In state
[/1liftAutomat : IBMXEeHME BHUS]

20:37:04,734 INFO [Run] Start event [QueuelsEmpty] processing. In state
[/1liftAutomat : IBMXEeHME BHUS]

20:37:04,734 DEBUG [Run] Try transition [IBmwxeHre BHMU3#BHOOP
HanpaBJeHus#QueueIlsEmpty#true]

20:37:04,734 INFO [Run] Transition to go found [IBwxeHue BHUI#BHOOP
HanpaBJeHusa#QueuelsEmptyf#true]

20:37:04,734 INFO [Run] Start output action [oLift.changeDirection] execution
20:37:04,734 INFO [Run] Finish output action [oLift.changeDirection] execution
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20:37:04,734 INFO [Run] Start on-enter action [oLift.chooseDirection] execution
20:37:04,734 INFO [Run] Finish on-enter action [oLift.chooseDirection] execution
20:37:04,734 INFO [Run] Finish event [QueuelsEmpty] processing. In state
[/liftAutomat :Bei®op HaNpaBJIEHMA ]

20:37:07,406 INFO [Run] Start event [Exit] processing. In state

[/1liftAutomat :Bubop HampaBJIeHUH ]

20:37:07,406 DEBUG [Run] Try transition [BufBop HamnpaBieHusa#FinalState#Exit#true]
20:37:07,406 INFO [Run] Transition to go found [Brebop
HanpaByeHus#FinalState#Exit#true]

20:37:07,406 INFO [Run] Start output action [oForm.closeForm] execution
20:37:07,421 INFO [Run] Finish output action [oForm.closeForm] execution
20:37:07,421 INFO [Run] State machine came to final state
[/1liftAutomat:FinalState]

20:37:07,421 INFO [Run] Finish event [Exit] processing. In state
[/1liftAutomat:FinalState]

4.2. KoMmnunsmueHbIlU nooxood

B atom nonxoxe ¢ momotbto cpenacts Unimod w3 XML-daiina (Ilpunoxenue 1),
OTMCHIBAIOIIETO CTPYKTYpy MpOorpaMMbl W aBTOMara, reHepupyercs Java-daitn. K
aToMy ainy no0aBisitoTcs (haiisibl, HAlKMCAaHHBIE BPYYHYIO, KOTOPBIE PEaIU3yIOT
MOCTABIIMKK YIPaBJICHUS U KOHTPOJIbHbIE 00BeKThl. I1si ero paboTbl HEOOXOIUMBbI
Tak)Ke HEKOTOpbIe Kiacchl oubnuorexk Unimod.

OTMeTuM, UYTO B  MCHOJIB3yeMbIX B  HACTOSIIEE BpeMsi  BEPCHSX
UHCTpYMEHTaNbHOU cpenbl Unimod, TnaBHBIA Kiacc, OOECHEUMBAIOIIMN 3amyCK

NPWIOKEHUS, BPYYHYIO TUCATh HE NpUXOoAUTCs. OH reHepupyeTCcss aBTOMAaTUYECKHU.
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BbiBOAbI

ABTOMATHBIH TOAXOJ YIAOOEH I TPOSKTUPOBAHHUS CHUCTEM YIPABICHHUS
MeXaHHYeCKUMH TporeccaMud. C OJHOWM CTOPOHBI, OH MO3BOJISIET PA3JIEIUTh CHCTEMY
Ha OTJEIbHBIC HECBSI3aHHBIE OOBEKTHI, UYTO CHJIBHO YIIPOINAET €€ MPOTPaMMHUPOBAHUE,
a Cc JIpyrod — HariisigHas guarpaMma aBTOMara TO3BOJISIET YENIOBEKY Jerde BUICTh
cxemy paboThI MPOrPaMMbl U HAXOJUTh BO3ZMOXKHBIEC OITHOKHU.

HaGop wncTpymMeHnTtoB Unimod [3] cunbHO ympomaer 3aaady peaau3aiuu

CHpOCKTHpOBaHHOﬁ CHUCTCMEI.
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MpunoxeHue 1. CreHepupoBaHHoe XML-onucaHue

<?xml version="1.0" encoding="UTF-8"?><!DOCTYPE model PUBLIC "-//eVelopers
Corp.//DTD State machine model V1.0//EN"
"http://www.evelopers.com/dtd/unimod/statemachine.dtd">
<model name="Modell">
<controlledObject class="ru.ifmo.lift.MainForm" name="oForm"/>
<controlledObject class="ru.ifmo.lift.Lift" name="oLift"/>

<eventProvider class="ru.ifmo.lift.LiftEventProvider" name="liftEventProvider">

<association clientRole="liftEventProvider" targetRef="1liftAutomat"/>
</eventProvider>
<rootStateMachine>
<stateMachineRef name="1liftAutomat"/>
</rootStateMachine>
<stateMachine name="liftAutomat">
<configStore
class="com.evelopers.unimod.runtime.config.DistinguishConfigManager"/>
<association clientRole="liftAutomat" supplierRole="oForm"
targetRef="oForm" />
<association clientRole="1liftAutomat" supplierRole="oLift"
targetRef="oLift"/>
<state name="Top" type="NORMAL">
<state name="BrokenUp" type="NORMAL">
<outputAction ident="oForm.showBreakageMsg"/>
</state>
<state name="UpPicking" type="NORMAL">
<outputAction ident="oLift.goUp"/>
</state>
<state name="BeforeClosingUp" type="NORMAL">
<outputAction ident="oLift.waitOpened"/>
</state>
<state name="ChoosingDirection" type="NORMAL">
<outputAction ident="oLift.chooseDirection"/>
</state>
<state name="InitialState" type="INITIAL"/>
<state name="DownPicking" type="NORMAL">
<outputAction ident="oLift.goDown"/>
</state>
<state name="BeforeClosingDown" type="NORMAL">
<outputAction ident="oLift.waitOpened"/>
</state>
<state name="FinalState" type="FINAL"/>
<state name="BrokenDown" type="NORMAL">
<outputAction ident="oForm.showBreakageMsg"/>
</state>
</state>
<transition event="HasBeenRepaired" sourceRef="BrokenUp"
targetRef="UpPicking"/>
<transition event="HasBroken" sourceRef="UpPicking" targetRef="BrokenUp"/>
<transition event="OpenTheDoors" sourceRef="UpPicking"
targetRef="BeforeClosingUp">
<outputAction ident="oForm.updateButtons"/>
<outputAction ident="oLift.openTheDoors"/>
</transition>
<transition event="QueuelsEmpty" sourceRef="UpPicking"
targetRef="ChoosingDirection">
<outputAction ident="oLift.changeDirection"/>
</transition>
<transition event="CloseTheDoors" sourceRef="BeforeClosingUp"
targetRef="UpPicking">
<outputAction ident="oLift.closeTheDoors"/>
</transition>
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<transition event="GoUp" sourceRef="ChoosingDirection"
targetRef="UpPicking"/>

<transition event="NewTaskAdded" sourceRef="ChoosingDirection"
targetRef="ChoosingDirection"/>

<transition event="GoDown" sourceRef="ChoosingDirection"
targetRef="DownPicking"/>

<transition event="Exit" sourceRef="ChoosingDirection"
targetRef="FinalState">

<outputAction ident="oForm.closeForm"/>
</transition>

<transition sourceRef="InitialState" targetRef="ChoosingDirection"/>

<transition event="QueuelsEmpty" sourceRef="DownPicking"
targetRef="ChoosingDirection">
<outputAction ident="oLift.changeDirection"/>
</transition>
<transition event="OpenTheDoors" sourceRef="DownPicking"
targetRef="BeforeClosingDown">
<outputAction ident="oForm.updateButtons"/>
<outputAction ident="oLift.openTheDoors"/>
</transition>
<transition event="HasBroken" sourceRef="DownPicking"
targetRef="BrokenDown"/>
<transition event="CloseTheDoors" sourceRef="BeforeClosingDown"
targetRef="DownPicking">
<outputAction ident="oLift.closeTheDoors"/>
</transition>
<transition event="HasBeenRepaired" sourceRef="BrokenDown"
targetRef="DownPicking"/>
</stateMachine>
</model>
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MpunoxeHue 2. UcxoaHbIN Koa NporpamMmmbl

ModellEventProcessor.java

/% %

/
* This file was generated from model [Modell] on [Fri Oct 13 19:07:20 MSD 2006].
* Do not change content of this file.
*/

package ru.ifmo.lift;

import java.io.IOException;
import java.util.*;

import org.apache.commons.lang.BooleanUtils;
import org.apache.commons.lang.math.NumberUtils;
import org.apache.commons.lang.StringUtils;
import org.apache.commons.logging.Log;

import org.apache.commons.logging.LogFactory;

import com.evelopers.common.exception.*;

import com.evelopers.unimod.core.stateworks. *;

import com.evelopers.unimod.debug.app.AppDebugger;

import com.evelopers.unimod.debug.protocol.JavaSpecificMessageCoder;
import com.evelopers.unimod.runtime. *;

import com.evelopers.unimod.runtime.context.*;

import com.evelopers.unimod.runtime.logger.SimpleLogger;

public class ModellEventProcessor extends AbstractEventProcessor {
private ModelStructure modelStructure;
private static final int liftAutomat = 1;

private int decodeStateMachine(String sm) {
if ("liftAutomat" .equals(sm)) {
return liftAutomat;

}

return -1;

}

private liftAutomatEventProcessor _liftAutomat;

public ModellEventProcessor() {
modelStructure = new Modell ModelStructure();
_liftAutomat = new liftAutomatEventProcessor();

}

public static void run(int debuggerPort, boolean debuggerSuspend) throws
InterruptedException, EventProcessorException, CommonException,
IOException {

/* Create runtime engine */
ModelEngine engine = createModelEngine(true);
/* Setup logger */
final Log log = LogFactory.getLog(Modell EventProcessor.class);
engine.getEventProcessor().addEventProcessorListener(new SimpleLogger(log));
/* Setup exception handler */
engine.getEventProcessor().addExceptionHandler(new ExceptionHandler() {
public void handleException(StateMachineContext context, SystemException ¢€) {
log.fatal(e.getChainedMessage(), e.getRootException());
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H
1)
if (debuggerPort > 0) {
AppDebugger d = new AppDebugger(
debuggerPort, debuggerSuspend,
new JavaSpecificMessageCoder(), engine);
d.start();

}

engine.start();

}

public static void main(String[] args) throws Exception {
int debuggerPort = NumberUtils.stringTolInt(System.getProperty('' debugger.port'), -1);
boolean debuggerSuspend = BooleanUtils.toBoolean(System.getProperty(''debugger.suspend"));
ModellEventProcessor.run(debuggerPort, debuggerSuspend);

}

public static ModelEngine createModelEngine(boolean useEventQueue) throws CommonException {
ObjectsManager objectsManager = new ObjectsManager();
return ModelEngine.createStand Alone(
useEventQueue ? (EventManager) new QueuedHandler() : (EventManager) new StrictHandler(),
new ModellEventProcessor(),
objectsManager.getControlledObjectsManager(),
objectsManager.getEventProvidersManager());

}

public static class ObjectsManager {
private ru.ifmo.lift. MainForm oForm = null;
private ru.ifmo.lift.Lift oLift = null;
private ru.ifmo.lift.LiftEventProvider liftEventProvider = null;

private ControlledObjectsManager controlledObjectsManager = new ControlledObjectsManagerImpl();
private EventProvidersManager eventProvidersManager = new EventProvidersManagerImpl();

public ControlledObjectsManager getControlledObjectsManager() {
return controlledObjectsManager;

}

public EventProvidersManager getEventProvidersManager() {
return eventProvidersManager;

}

private class ControlledObjectsManagerlmpl implements ControlledObjectsManager {
public void init(ModelEngine engine) throws CommonException {}

public void dispose() {}

public ControlledObject getControlledObject(String coName) {
if (StringUtils.equals(coName, "oForm")) {
if (oForm == null) {
oForm = new ru.ifmo.lift. MainForm();

}

return oForm;
}
if (StringUtils.equals(coName, "oLift")) {
if (oLift == null) {
oLift = new ru.ifmo.lift.Lift();
}

return oLift;

}

throw new Illegal ArgumentException(''Controlled object with name ["" + coName + "] wasn't found");

H
}

19



private class EventProvidersManagerImpl implements EventProvidersManager {
private List nonameEventProviders = new ArrayList();

public void init(ModelEngine engine) throws CommonException {
EventProvider ep;
ep = getEventProvider("'liftEventProvider");
ep.init(engine);

}

public void dispose() {
EventProvider ep;
ep = getEventProvider("liftEventProvider");
ep.dispose();
for (Iterator i = nonameEventProviders.iterator(); i.hasNext();) {
ep = (EventProvider) i.next();
ep.dispose();
}
b

public EventProvider getEventProvider(String epName) {
if (StringUtils.equals(epName, "liftEventProvider')) {
if (liftEventProvider == null) {
liftEventProvider = new ru.ifmo.lift.LiftEventProvider();

}

return liftEventProvider;

}
throw new Illegal ArgumentException('"'Event provider with name ["" + epName + "'| wasn't found");
}
}
}

public ModelStructure getModelStructure() {
return modelStructure;
}

public void setControlledObjectsMap(ControlledObjectsMap controlledObjectsMap) {
super.setControlledObjectsMap(controlledObjectsMap);

_liftAutomat.init(controlledObjectsMap);
}

protected StateMachineConfig process(
Event event, StateMachineContext context,
StateMachinePath path, StateMachineConfig config) throws SystemException {

// get state machine from path
int sm = decodeStateMachine(path.getStateMachine());
try {
switch (sm) {
case liftAutomat:
return _liftAutomat.process(event, context, path, config);
default:
throw new EventProcessorException(""Unknown state machine [" + path.getStateMachine() + "|");
b

} catch (Exception e) {
if (e instanceof SystemException) {
throw (SystemException)e;
} else {
throw new SystemException(e);
}
}
}
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protected StateMachineConfig transiteToStableState(
StateMachineContext context,
StateMachinePath path, StateMachineConfig config) throws SystemException {

// get state machine from path
int sm = decodeStateMachine(path.getStateMachine());
try {
switch (sm) {
case liftAutomat:
return _liftAutomat.transiteToStableState(context, path, config);
default:
throw new EventProcessorException(''Unknown state machine [" + path.getStateMachine() + "|");
H
} catch (Exception e) {
if (e instanceof SystemException) {
throw (SystemException)e;
} else {
throw new SystemException(e);
H
}
}

private class Modell ModelStructure implements ModelStructure {
private Map configManagers = new HashMap();

private ModellModelStructure() {
configManagers.put("liftAutomat", new com.evelopers.unimod.runtime.config.DistinguishConfigManager());

}

public StateMachinePath getRootPath()
throws EventProcessorException {
return new StateMachinePath("liftAutomat');

}

public StateMachineConfigManager getConfigManager(String stateMachine)
throws EventProcessorException {
return (StateMachineConfigManager)configManagers.get(stateMachine);

}

public StateMachineConfig getTopConfig(String stateMachine)
throws EventProcessorException {
int sm = decodeStateMachine(stateMachine);

switch (sm) {
case liftAutomat:
return new StateMachineConfig("Top");
default:
throw new EventProcessorException("Unknown state machine [" + stateMachine + "|");
H
}

public boolean isFinal(String stateMachine, StateMachineConfig config)
throws EventProcessorException {
/* Get state machine from path */
int sm = decodeStateMachine(stateMachine);
int state;
switch (sm) {
case liftAutomat:
state = _liftAutomat.decodeState(config.getActiveState());
switch (state) {
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case liftAutomatEventProcessor.FinalState:
return true;

default:
return false;

}
default:

i
}

throw new EventProcessorException("Unknown state machine [" + stateMachine + "|");

}

private class liftAutomatEventProcessor {
// states
private static final int Top = 1;
private static final int BrokenUp = 2;
private static final int UpPicking = 3;
private static final int BeforeClosingUp = 4;
private static final int ChoosingDirection = 5;
private static final int InitialState = 6;
private static final int DownPicking = 7,
private static final int BeforeClosingDown = &;
private static final int FinalState = 9;
private static final int BrokenDown = 10;

private int decodeState(String state) {
if (""Top".equals(state)) {
return Top;
} else
if ("BrokenUp".equals(state)) {
return BrokenUp;
} else
if ("UpPicking'".equals(state)) {
return UpPicking;
} else
if ("BeforeClosingUp''.equals(state)) {
return BeforeClosingUp;
} else
if (""ChoosingDirection'.equals(state)) {
return ChoosingDirection;
} else
if ("InitialState'".equals(state)) {
return InitialState;
} else
if ("DownPicking'" .equals(state)) {
return DownPicking;
} else
if (""BeforeClosingDown'.equals(state)) {
return BeforeClosingDown;
} else
if ("FinalState' .equals(state)) {
return FinalState;
} else
if ("BrokenDown" .equals(state)) {
return BrokenDown,;

}

return -1;

}

// events

private static final int HasBroken = 1;
private static final int Exit = 2;

private static final int HasBeenRepaired = 3;
private static final int OpenTheDoors = 4;

22



private static final int GoDown = 5;
private static final int GoUp = 6;

private static final int NewTaskAdded = 7,
private static final int QueuelsEmpty = §;
private static final int CloseTheDoors = 9;

private int decodeEvent(String event) {
if ("HasBroken".equals(event)) {
return HasBroken;
} else
if ("Exit".equals(event)) {
return Exit;
} else
if (""HasBeenRepaired' .equals(event)) {
return HasBeenRepaired;
} else
if (""OpenTheDoors'".equals(event)) {
return OpenTheDoors;
} else
if ("GoDown" .equals(event)) {
return GoDown;
} else
if ("GoUp".equals(event)) {
return GoUp;
} else
if (""NewTaskAdded".equals(event)) {
return NewTaskAdded;
} else
if ("QueuelsEmpty".equals(event)) {
return QueuelsEmpty;
} else
if ("CloseTheDoors" .equals(event)) {
return CloseTheDoors;
}

return -1;

}

private ru.ifmo.lift. MainForm oForm;
private ru.ifmo.lift.Lift oLift;

private void init(ControlledObjectsMap controlledObjectsMap) {
oForm = (ru.ifmo.lift. MainForm)controlledObjectsMap.getControlledObject(" oForm');
oLift = (ru.ifmo.lift.Lift)controlledObjectsMap.getControlledObject(" oLift");

}

private StateMachineConfig process(Event event, StateMachineContext context, StateMachinePath path,
StateMachineConfig config) throws Exception {
config = lookForTransition(event, context, path, config);
config = transiteToStableState(context, path, config);
// execute included state machines
executeSubmachines(event, context, path, config);
return config;

}

private void executeSubmachines(Event event, StateMachineContext context, StateMachinePath path,
StateMachineConfig config) throws Exception {
int state = decodeState(config.getActiveState());
while (true) {
switch (state) {
case BrokenUp:
return;
case UpPicking:
return;
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case BeforeClosingUp:
return;

case ChoosingDirection:
return;

case InitialState:
return;

case DownPicking:
return;

case BeforeClosingDown:
return;

case FinalState:
return;

case BrokenDown:
return;

default:
throw new EventProcessorException(''State with name [" + config.getActiveState() + '] is unknown

for state machine [liftAutomat]");
}
H
}

private StateMachineConfig transiteToStableState(StateMachineContext context, StateMachinePath path,
StateMachineConfig config) throws Exception {
int s = decodeState(config.getActiveState());
Event event;

switch (s) {
case Top:
fireComeToState(context, path, "InitialState');
// InitialState->ChoosingDirection [true]/
event = Event NO_EVENT;
fireTransitionFound(context, path, "InitialState", event, "InitialState#ChoosingDirection##true');
firecComeToState(context, path, ""ChoosingDirection");
// ChoosingDirection [oLift.chooseDirection]
fireBeforeOutputActionExecution(context, path, "InitialState#ChoosingDirection##true",
"oLift.chooseDirection");
oLift.chooseDirection(context);
fireAfterOutputActionExecution(context, path, "InitialState#ChoosingDirection##true",
"oLift.chooseDirection");
return new StateMachineConfig("'ChoosingDirection");

}

return config;

}

private StateMachineConfig lookForTransition(Event event, StateMachineContext context, StateMachinePath path,
StateMachineConfig config) throws Exception {
BitSet calculatedInputActions = new BitSet(0);
int s = decodeState(config.getActiveState());
int e = decodeEvent(event.getName());
while (true) {
switch (s) {
case BrokenUp:
switch (e) {
case HasBeenRepaired:
// BrokenUp->UpPicking HasBeenRepaired[true]/
fireTransitionCandidate(context, path, ""BrokenUp", event,
"BrokenUp#UpPicking#HasBeenRepaired#true");
fireTransitionFound(context, path, "BrokenUp", event,
"BrokenUp#UpPicking#HasBeenRepaired#true");
fireComeToState(context, path, "UpPicking");
// UpPicking [oLift.goUp]
fireBeforeOutputActionExecution(context, path, '""BrokenUp#UpPicking#HasBeenRepaired#true",
"oLift.goUp");
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oLift.goUp(context);
fireAfterOutputActionExecution(context, path, "BrokenUp#UpPicking#HasBeenRepaired#true",
"oLift.goUp");
return new StateMachineConfig(""UpPicking'");
default:
// transition not found
return config;

case UpPicking:
switch (e) {
case HasBroken:
// UpPicking->BrokenUp HasBroken[true]/
fireTransitionCandidate(context, path, ""UpPicking", event,
"UpPicking#BrokenUp#HasBroken#true");
fireTransitionFound(context, path, ""UpPicking", event,
"UpPicking#BrokenUp#HasBroken#true");
fireComeToState(context, path, "BrokenUp");
// BrokenUp [oForm.showBreakageMsg
fireBeforeOutputActionExecution(context, path, "UpPicking#BrokenUp#HasBroken#true',
"oForm.showBreakageMsg');
oForm.showBreakageMsg(context);
fireAfterOutputActionExecution(context, path, "UpPicking#BrokenUp#HasBroken#true",
"oForm.showBreakageMsg');
return new StateMachineConfig(''BrokenUp");
case OpenTheDoors:
// UpPicking->BeforeClosingUp OpenTheDoors[true] /oForm.updateButtons,oLift.openTheDoors
fireTransitionCandidate(context, path, ""UpPicking", event,
"UpPicking#BeforeClosingUp#OpenTheDoors#true');
fireTransitionFound(context, path, "UpPicking", event,
"UpPicking#BeforeClosingUp#OpenTheDoors#true");
fireBeforeOutputActionExecution(context, path,
"UpPicking#BeforeClosingUp#OpenTheDoors#true", "oForm.updateButtons');
oForm.updateButtons(context);
fireAfterOutputActionExecution(context, path,
"UpPicking#BeforeClosingUp#OpenTheDoors#true", "oForm.updateButtons');
fireBeforeOutputActionExecution(context, path,
"UpPicking#BeforeClosingUp#OpenTheDoors#true", "oLift.openTheDoors");
oLift.openTheDoors(context);
fireAfterOutputActionExecution(context, path,
"UpPicking#BeforeClosingUp#OpenTheDoors#true", "oLift.openTheDoors");
fireComeToState(context, path, ""BeforeClosingUp");
// BeforeClosingUp [oLift.waitOpened]
fireBeforeOutputActionExecution(context, path,
"UpPicking#BeforeClosingUp#OpenTheDoors#true", "oLift.waitOpened");
oLift.waitOpened(context);
fireAfterOutputActionExecution(context, path,
"UpPicking#BeforeClosingUp#OpenTheDoors#true", "oLift.waitOpened");
return new StateMachineConfig("'BeforeClosingUp");
case QueuelsEmpty:
// UpPicking->ChoosingDirection QueuelsEmpty[true]/oLift.changeDirection
fireTransitionCandidate(context, path, "UpPicking", event,
"UpPicking#ChoosingDirection#QueuelsEmpty#true');
fireTransitionFound(context, path, ""UpPicking", event,
"UpPicking#ChoosingDirection#QueuelsEmpty#true");
fireBeforeOutputActionExecution(context, path,
"UpPicking#ChoosingDirection#QueuelsEmpty#true", "oLift.changeDirection');
oLift.changeDirection(context);
fireAfterOutputActionExecution(context, path,
"UpPicking#ChoosingDirection#QueuelsEmpty#true", "oLift.changeDirection");
fireComeToState(context, path, ""ChoosingDirection");
// ChoosingDirection [oLift.chooseDirection]
fireBeforeOutputActionExecution(context, path,
"UpPicking#ChoosingDirection#QueuelsEmpty#true'", "oLift.chooseDirection");

25



oLift.chooseDirection(context);
fireAfterOutputActionExecution(context, path,
"UpPicking#ChoosingDirection#QueuelsEmpty#true'", "oLift.chooseDirection");
return new StateMachineConfig(" ChoosingDirection');
default:
// transition not found
return config;

case BeforeClosingUp:
switch (e) {
case CloseTheDoors:
// BeforeClosingUp->UpPicking CloseTheDoors[true] /oLift.closeTheDoors
fireTransitionCandidate(context, path, ""BeforeClosingUp"', event,
"BeforeClosingUp#UpPicking#CloseTheDoors#true");
fireTransitionFound(context, path, '"BeforeClosingUp", event,
"BeforeClosingUp#UpPicking#CloseTheDoors#true");
fireBeforeOutputActionExecution(context, path,
"BeforeClosingUp#UpPicking#CloseTheDoors#true", "oLift.closeTheDoors");
oLift.closeTheDoors(context);
fireAfterOutputActionExecution(context, path,
"BeforeClosingUp#UpPicking#CloseTheDoors#true", "oLift.closeTheDoors");
fireComeToState(context, path, "UpPicking'");
// UpPicking [oLift.goUp]
fireBeforeOutputActionExecution(context, path,
"BeforeClosingUp#UpPicking#CloseTheDoors#true', "oLift.goUp");
oLift.goUp(context);
fireAfterOutputActionExecution(context, path,
"BeforeClosingUp#UpPicking#CloseTheDoors#true', "oLift.goUp");
return new StateMachineConfig(""UpPicking'");
default:
// transition not found
return config;
b
case ChoosingDirection:
switch (e) {
case Exit:
// ChoosingDirection->FinalState Exit[true]/oForm.closeForm
fireTransitionCandidate(context, path, ""ChoosingDirection", event,
"ChoosingDirection#FinalState#Exit#true');
fireTransitionFound(context, path, '"ChoosingDirection", event,
"ChoosingDirection#FinalState#Exit#true');
fireBeforeOutputActionExecution(context, path, ""ChoosingDirection#FinalState#Exit#true",
"oForm.closeForm");
oForm.closeForm(context);
fireAfterOutputActionExecution(context, path, ""ChoosingDirection#FinalState#Exit#true",
"oForm.closeForm");
fireComeToState(context, path, "FinalState');
// FinalState []
return new StateMachineConfig("'FinalState');
case GoDown:
// ChoosingDirection->DownPicking GoDown[true]/
fireTransitionCandidate(context, path, ""ChoosingDirection", event,
"ChoosingDirection#DownPicking#GoDown#true');
fireTransitionFound(context, path, ""ChoosingDirection", event,
"ChoosingDirection#DownPicking#GoDown#true');
firecComeToState(context, path, "DownPicking');
// DownPicking [oLift.goDown]
fireBeforeOutputActionExecution(context, path,
"ChoosingDirection#DownPicking#GoDown#true', "oLift.goDown");
oLift.goDown(context);
fireAfterOutputActionExecution(context, path,
"ChoosingDirection#DownPicking#GoDown#true', "oLift.goDown");
return new StateMachineConfig(""DownPicking");
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case GoUp:
// ChoosingDirection->UpPicking GoUp[true]/
fireTransitionCandidate(context, path, ""ChoosingDirection", event,
"ChoosingDirection#UpPicking#GoUp#true');
fireTransitionFound(context, path, '""ChoosingDirection", event,
"ChoosingDirection#UpPicking#GoUp#true');
firecComeToState(context, path, "UpPicking'");
// UpPicking [oLift.goUp]
fireBeforeOutputActionExecution(context, path, ""ChoosingDirection#UpPicking#GoUp#true",
"oLift.goUp");
oLift.goUp(context);
fireAfterOutputActionExecution(context, path, ""ChoosingDirection#UpPicking#GoUp#true",
"oLift.goUp");
return new StateMachineConfig(""UpPicking'");
case NewTaskAdded:
// ChoosingDirection->ChoosingDirection NewTaskAdded[true]/
fireTransitionCandidate(context, path, ""ChoosingDirection", event,
"ChoosingDirection#ChoosingDirection#NewTaskAdded#true");
fireTransitionFound(context, path, '""ChoosingDirection", event,
"ChoosingDirection#ChoosingDirection#NewTaskAdded#true");
firecComeToState(context, path, ""ChoosingDirection");
// ChoosingDirection [oLift.chooseDirection]
fireBeforeOutputActionExecution(context, path,
"ChoosingDirection#ChoosingDirection#NewTaskAdded#true", "oLift.chooseDirection");
oLift.chooseDirection(context);
fireAfterOutputActionExecution(context, path,
"ChoosingDirection#ChoosingDirection#NewTaskAdded#true", "oLift.chooseDirection");
return new StateMachineConfig(" ChoosingDirection');
default:
// transition not found
return config;
H
case DownPicking:
switch (e) {
case HasBroken:
// DownPicking->BrokenDown HasBroken[true]/
fireTransitionCandidate(context, path, ""DownPicking", event,
"DownPicking#BrokenDown#HasBroken#true');
fireTransitionFound(context, path, ""DownPicking", event,
"DownPicking#BrokenDown#HasBroken#true');
fireComeToState(context, path, "BrokenDown');
// BrokenDown [oForm.showBreakageMsg]
fireBeforeOutputActionExecution(context, path, "DownPicking#BrokenDown#HasBroken#true',
"oForm.showBreakageMsg');
oForm.showBreakageMsg(context);
fireAfterOutputActionExecution(context, path, "DownPicking#BrokenDown#HasBroken#true",
"oForm.showBreakageMsg");
return new StateMachineConfig("'BrokenDown'");
case OpenTheDoors:
// DownPicking->BeforeClosingDown
OpenTheDoors[true] /oForm.updateButtons,oLift.openTheDoors
fireTransitionCandidate(context, path, ""DownPicking", event,
"DownPicking#BeforeClosingDown#OpenTheDoors#true");
fireTransitionFound(context, path, ""DownPicking", event,
"DownPicking#BeforeClosingDown#OpenTheDoors#true");
fireBeforeOutputActionExecution(context, path,
"DownPicking#BeforeClosingDown#OpenTheDoors#true", "oForm.updateButtons");
oForm.updateButtons(context);
fireAfterOutputActionExecution(context, path,
"DownPicking#BeforeClosingDown#OpenTheDoors#true', "oForm.updateButtons");
fireBeforeOutputActionExecution(context, path,
"DownPicking#BeforeClosingDown#OpenTheDoors#true'", "oLift.openTheDoors");
oLift.openTheDoors(context);
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fireAfterOutputActionExecution(context, path,
"DownPicking#BeforeClosingDown#OpenTheDoors#true'", "oLift.openTheDoors");
fireComeToState(context, path, ""BeforeClosingDown");
// BeforeClosingDown [oLift.waitOpened]
fireBeforeOutputActionExecution(context, path,
"DownPicking#BeforeClosingDown#OpenTheDoors#true', "oLift.waitOpened");
oLift.waitOpened(context);
fireAfterOutputActionExecution(context, path,
"DownPicking#BeforeClosingDown#OpenTheDoors#true", "oLift.waitOpened");
return new StateMachineConfig(''BeforeClosingDown'");
case QueuelsEmpty:
// DownPicking->ChoosingDirection QueuelsEmpty[true]/oLifi.changeDirection
fireTransitionCandidate(context, path, ""DownPicking", event,
"DownPicking#ChoosingDirection#QueuelsEmpty#true');
fireTransitionFound(context, path, ""DownPicking", event,
"DownPicking#ChoosingDirection#QueuelsEmpty#true');
fireBeforeOutputActionExecution(context, path,
"DownPicking#ChoosingDirection#QueuelsEmpty#true', "oLift.changeDirection");
oLift.changeDirection(context);
fireAfterOutputActionExecution(context, path,
"DownPicking#ChoosingDirection#QueuelsEmpty#true", "oLift.changeDirection");
firecComeToState(context, path, ""ChoosingDirection");
// ChoosingDirection [oLift.chooseDirection]
fireBeforeOutputActionExecution(context, path,
"DownPicking#ChoosingDirection#QueuelsEmpty#true', "oLift.chooseDirection");
oLift.chooseDirection(context);
fireAfterOutputActionExecution(context, path,
"DownPicking#ChoosingDirection#QueuelsEmpty#true", "oLift.chooseDirection");
return new StateMachineConfig(" ChoosingDirection');
default:
// transition not found
return config;
b
case BeforeClosingDown:
switch (e) {
case CloseTheDoors:
// BeforeClosingDown->DownPicking CloseTheDoors/[true]/oLift.closeTheDoors
fireTransitionCandidate(context, path, ""BeforeClosingDown", event,
"BeforeClosingDown#DownPicking#CloseTheDoors#true');
fireTransitionFound(context, path, '"BeforeClosingDown", event,
"BeforeClosingDown#DownPicking#CloseTheDoors#true');
fireBeforeOutputActionExecution(context, path,
"BeforeClosingDown#DownPicking#CloseTheDoors#true", "oLift.closeTheDoors");
oLift.closeTheDoors(context);
fireAfterOutputActionExecution(context, path,
"BeforeClosingDown#DownPicking#CloseTheDoors#true", "oLift.closeTheDoors");
fireComeToState(context, path, "DownPicking");
// DownPicking [oLift.goDown]
fireBeforeOutputActionExecution(context, path,
"BeforeClosingDown#DownPicking#CloseTheDoors#true', "oLift.goDown");
oLift.goDown(context);
fireAfterOutputActionExecution(context, path,
"BeforeClosingDown#DownPicking#CloseTheDoors#true", "oLift.goDown");
return new StateMachineConfig(""DownPicking);
default:
// transition not found
return config;
b
case BrokenDown:
switch (e) {
case HasBeenRepaired:
// BrokenDown->DownPicking HasBeenRepaired[true]/
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fireTransitionCandidate(context, path, ""BrokenDown", event,

"BrokenDown#DownPicking#HasBeenRepaired#true");
fireTransitionFound(context, path, "BrokenDown'"', event,
"BrokenDown#DownPicking#HasBeenRepaired#true");
fireComeToState(context, path, "DownPicking'");
// DownPicking [oLift.goDown]
fireBeforeOutputActionExecution(context, path,
"BrokenDown#DownPicking#HasBeenRepaired#true", "oLift.goDown");
oLift.goDown(context);
fireAfterOutputActionExecution(context, path,
"BrokenDown#DownPicking#HasBeenRepaired#true", "oLift.goDown");
return new StateMachineConfig(""DownPicking);
default:
// transition not found
return config;

}
default:

throw new EventProcessorException(''Incorrect stable state ['" + config.getActiveState() + "] in state

machine [liftAutomat]");

}
H
}
}

private static boolean isInputActionCalculated(BitSet calculatedInputActions, int k) {

boolean b = calculatedInputActions.get(k);
if (b) {
calculatedInputActions.set(k);
}
return b;
}
}
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LiftEventProvider.java

package ru.ifmo.lift;
import com.evelopers.common.exception. CommonException;

import com.evelopers.unimod.runtime.*;
import com.evelopers.unimod.runtime.context.*;
import com.evelopers.unimod.core.stateworks.*;

/>X<>X<

sk

* Event provider class.
*

*/
public class LiftEventProvider implements EventProvider {
/ ok sk

* @unimod.event.descr Knonka "Exit" 6vina nasxcama.
*/
public static final String seExit = "Exit"";

/>X<>X<
* @unimod.event.descr [Jobasneno nosoe 3adaue.
*/
public static final String seNewTaskAdded = ""NewTaskAdded";

/**
* @unimod.event.descr Jlughm oonowcen examo 6gepx.
*/

public static final String seGoUp = "GoUp";

/>X<>X<
* @unimod.event.descr Jlughm dondxwcen examo enus3.
*/

public static final String seGoDown = "GoDown'"';

/**
* @unimod.event.descr Ouepeow 3adanuil nycma.
*/
public static final String seQueuelsEmpty = "QueuelsEmpty";

/>X<>X<
* @unimod.event.descr Jlugpm cromancs.
*/
public static final String seHasBroken = ""HasBroken'';

/**
* @unimod.event.descr Jlughm 6vin nouunen.
*/
public static final String seHasBeenRepaired = ""HasBeenRepaired'’;

Vaoko

* @unimod.event.descr Jlughm oondcern omxpovims 0sepu.
*/
public static final String seOpenTheDoors = "OpenTheDoors";

/>X< *
* @unimod.event.descr Jlughm oondwcen 3axkpvims 0gepu.
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*/
public static final String seCloseTheDoors = ""CloseTheDoors';

* Initializes application.
*/
public void init(ModelEngine engine) throws CommonException

{

EventManager eventManager = engine.getEventManager();

Lift lift = (Lift)engine.getControlledObjectsManager().getControlledObject( "oLift" );
lift.setEventManager( eventManager );

MainForm form = (MainForm)engine.getControlledObjectsManager().getControlledObject( "oForm' );
form.setEventManager( eventManager );

form.setLift( lift );

lift.setForm( form );

form.setVisible( true );

eventManager.handle( new Event("'Start'), StateMachineContextlmpl.create() );

}

/>[< %
* This calls after application finish.
*/

public void dispose()

{

}
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MainForm. java

package ru.ifmo.lift;

import com.evelopers.unimod.runtime.*;
import com.evelopers.unimod.runtime.context.*;

import java.awt.*;
import java.awt.event.*;

import javax.swing.*;

/%%
%
* Represents main form of application.
%

k /
*/

public class MainForm extends JFrame implements ControlledObject

{

private static final long serialVersionUID = 0;

public static final int POS_X = 400;
public static final int POS_Y = 150;
public static final int WIDTH = 400;
public static final int HEIGHT = 750;

public static final Color LEFT PANEL COLOR = new Color( 240, 230, 220 );

public static final Color RIGHT PANEL COLOR = new Color( 240, 230, 220 );

public static final Color CENTRAL PANEL COLOR = Color.BLACK;

public static final Color BOTTOM_PANEL COLOR = new Color( 240, 230, 220 );

public static final Color OUTER_UPPER BUTTON_ COLOR = new Color( 128, 255, 128 );

public static final Color OUTER LOWER BUTTON_COLOR = new Color( 128, 128, 255 );

public static final Color OUTER BUTTON_COLOR?2 = Color.WHITE;

public static final Color INNER_ BUTTON_COLOR = new Color( 255, 255, 128 );
public static final Color INNER_ BUTTON_ COLOR?2 = Color.WHITE;

public static final Color HIGHLIGHTED COLOR = Color.ORANGE;

public static final Color TEXT COLOR = Color.BLACK;

public static final Color INFO TEXT COLOR = Color.BLACK;

public static final Color TEXT AREA COLOR = Color.WHITE;

public static final String FONT NAME = "ARIAL";

private EventManager eventManager;
private Lift lift;

JLabel inControlLabel;
JLabel outControlLabel;
JLabel stateLabel;

private JPanel liftPanel;
private JPanel inButtonsPanel;
private JPanel outButtonsPanel;
private JPanel statePanel;

private Rectangle liftRect;

private Rectangle insideCtrlRect;
private Rectangle outwardCtrlRect;
private Rectangle stateRect;
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private JTextArea textArea;
private JScrollPane scrollPane;
private JButton btnExit;

private CallButton[] outCallButtons;
private CallButton[] inCallButtons;

Vel
* Default constructor.
»
*/

public MainForm()

{
super( "SmartLift" );

insideCtrlRect = new Rectangle( 0, 0, (int)( WIDTH * 0.2), (int)( HEIGHT * 0.8 ) );

liftRect = new Rectangle( (int)( WIDTH * 0.2), 0, (int)( WIDTH * 0.58 ), (int)( HEIGHT * 0.8 ) );
outwardCtrlRect = new Rectangle( (int)( WIDTH * 0.78 ), 0, (int)( WIDTH * 0.22), (int)( HEIGHT * 0.8 ) );
stateRect = new Rectangle( 0, (int)( HEIGHT * 0.8 ), (int)( WIDTH * 0.985 ), (int)( HEIGHT * 0.16 ) );

this.setLocation( POS_X, POS Y );

this.setSize( WIDTH, HEIGHT );

this.setResizable( false );

this.setDefaultCloseOperation( JFrame.DISPOSE ON_CLOSE );

initializeComponents();
eventSubscription();
additionallnitializations();

}

Vel

* Closes the form.

* @param context Context

* @unimod.action.descr 3axpuims gopmy.

*/
public void closeForm( StateMachineContext context )
{

this.dispose();
}

/**
* Updates the lift buttons state.
* @param context Context
* @unimod.action.descr O6rosums cocmosnue KHONOK.
*/
public void updateButtons( StateMachineContext context )
{
drawInsideControls();
drawOutwardControls();

}

/* *
* Shows auxillary window with lift breakage information.
* @param context
* @unimod.action.descr [lokazams coobuenue o nonomxe.
*/
public void showBreakageMsg( StateMachineContext context )
BreakageForm form = new BreakageForm( eventManager );
form.setVisible( true );

}



/**
* Obrains lift object.
* @param [ Lift

*/
public void setLift( Lift 1)
{
lift=1;
}
Vol

* Obtains event manager.
* @param manager Event manager
*/
public void setEventManager( EventManager manager )

{

eventManager = manager;

Vel

* Returns graphics where lift will be drawn.
* @return Graphics

*/

public Graphics getLiftGraphics()

{

}

/* %
* Returns rectangle where lift will be drawn.
* @return Rectangle

return liftPanel.getGraphics();

*/
public Rectangle getLiftRectangle()
{
Rectangle rect = liftPanel.getBounds();
rect.x = 3;
rect.y = 10;

rect.width = 6;
rect.height -= 15;
return rect;

}

/ kK
* Prints info to the info control.
* @param s String for printing
*/
public void printInfo( String s )
{
textArea.append( s + "\n');
JScrollBar scrollBar = scrollPane.getVerticalScrollBar();
scrollBar.setValue( scrollBar.getMaximum() - 1 );

}

Vel
* Overrides standart frame paint method.
*/
public void paint( Graphics g )
{
super.paint( g );
drawInsideControls();
drawOutwardControls();
drawLift();
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private void initializeComponents()

{
this.getContentPane().setLayout( null );

//lift panel
liftPanel = new JPanel( true )
{
private static final long serialVersionUID = 0;
public void paint( Graphics g )
{
super.paint( g );
MainForm.this.drawLift();

H
15
liftPanel.setBackground( CENTRAL PANEL COLOR );

liftPanel.setBounds( liftRect );
this.getContentPane().add( liftPanel );

//inner control
inControlLabel = new JLabel( "Buyrpu" );
inControlLabel.setFont( new Font( FONT NAME, Font.BOLD, 16 ) );
inControlLabel.setHorizontal Alignment( JLabel. CENTER );
inButtonsPanel = new JPanel( new BorderLayout(), true )
{
private static final long serialVersionUID = 0;
public void paint( Graphics g )
{
super.paint( g );
MainForm.this.drawlnsideControls();
}
3
inButtonsPanel.setBackground( LEFT _PANEL COLOR );
inButtonsPanel.add( inControlLabel, BorderLayout. NORTH );
inButtonsPanel.setBounds( insideCtrlRect );
this.getContentPane().add( inButtonsPanel );

/outward control
outControlLabel = new JLabel( "Cuapy:xu" ),
outControlLabel.setFont( new Font( FONT NAME, Font.BOLD, 16 ) );
outControlLabel.setHorizontal Alignment( JLabel. CENTER );
outButtonsPanel = new JPanel( new BorderLayout(), true )
{
private static final long serialVersionUID = 0;
public void paint( Graphics g )
{
super.paint( g );
MainForm.this.drawOutwardControls();
H
3
outButtonsPanel.setBackground( RIGHT PANEL COLOR );
outButtonsPanel.add( outControlLabel, BorderLayout. NORTH );
outButtonsPanel.setBounds( outwardCtrlRect );
this.getContentPane().add( outButtonsPanel );

//status panel

statePanel = new JPanel( new BorderLayout() );
statePanel.setBackground( BOTTOM_PANEL COLOR );
statePanel.setBounds( stateRect );
this.getContentPane().add( statePanel );

//status label
stateLabel = new JLabel( " TonoanuTeabHast uHpopmamusi:" );
statePanel.add( stateLabel, BorderLayout. NORTH );
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//text area

textArea = new JTextArea();

textArea.setEditable( false );

textArea.setBackground( TEXT AREA COLOR );

textArea.setForeground( INFO_TEXT COLOR );

textArea.setSelectionColor( new Color( (int)(Math.pow(2, 23) - 1) ~INFO_TEXT COLOR.getRGB() ) );

//scroll pane

scrollPane = new JScrollPane( textArea );

scrollPane.setVerticalScrollBarPolicy( JScrollPane. VERTICAL SCROLLBAR AS NEEDED );
scrollPane.setHorizontalScrollBarPolicy( JScrollPane. HORIZONTAL SCROLLBAR AS NEEDED );
scrollPane.setBackground( BOTTOM_PANEL COLOR );

statePanel.add( scrollPane, BorderLayout. CENTER );

//exit button

btnExit = new JButton( ""Bsixoa" );
btnExit.setBackground( BOTTOM_PANEL COLOR );
statePanel.add( btnExit, BorderLayout. EAST );

}

private void eventSubscription()
{
//exit button
btnExit.addActionListener( new ActionListener(){
public void actionPerformed( ActionEvent e )

{

com.evelopers.unimod.core.stateworks.Event event;
event = new com.evelopers.unimod.core.stateworks.Event( LiftEventProvider.seExit );
eventManager.handle( event, StateMachineContextImpl.create() );

}
P)s

//adds mouse listening
outButtonsPanel.addMouseListener( new MouseAdapter() {
public void mousePressed( MouseEvent e )
{
int x = e.getX();
int y = e.getY();
for (int i = 0; i < outCallButtons.length; i++ )
{
CallButton outBtn = outCallButtons][i];
Rectangle rect = outBtn.rect;
if ((x >=rect.x ) && ( x <=rect.x + rect.width ) &&
(y>=recty ) && (y <=rect.y + rect.height) )
{
lift.addNewTask( outBtn.floor, outBtn.direction, true );
MainForm.this.repaint();
break;
}
}
H
)

inButtonsPanel.addMouseListener( new MouseAdapter() {
public void mousePressed( MouseEvent ¢ )
{
int x = e.getX();
int y = e.getY();
for (inti= 0; i <inCallButtons.length; i++ )
{
CallButton inBtn = inCallButtons][i];



}

1)

Rectangle rect = inBtn.rect;

int x0 = rect.x + rect.width / 2;
int y0 = rect.y + rect.height / 2;
int r = inBtn.radius;

if ( Math.pow( x - x0, 2 ) + Math.pow( y - y0, 2 ) < Math.pow(r,2))

lift.addNewTask( inBtn.floor, inBtn.direction, false );
MainForm.this.repaint();
break;

}

private void additionallnitializations()

{

outCallButtons = new CallButton[ 2 * Lift. FLOORS COUNT - 2 |;
inCallButtons = new CallButton[ Lift. FLOORS COUNT J;

Rectangle outwardCtrlRect = outButtonsPanel.getBounds();
outwardCtrlRect.x = 0;
outwardCtrlRect.y = 0;

int y0 = (int)( outwardCtrlRect.y + outwardCtrlRect.height * 0.05 );
int dy = (int)( outwardCtrlRect.height * 0.9 / ( Lift FLOORS _COUNT -1)/2);
for (int floor = 0; floor < Lift. FLOORS COUNT; floor++ )

{

Rectangle rect;

rect = new Rectangle( outwardCtrlRect.x, y0 + dy * ( floor * 2 - 1 ), outwardCtrlRect.width, dy );
if (floor>0 )

{

}

Rectangle upperRect = new Rectangle();

upperRect.x = (int)( rect.x + rect.width * 0.2 );

upperRect.y = (int)( rect.y + rect.height * 0.2 );

upperRect.width = (int)( rect.width * 0.6 );

upperRect.height = (int)( rect.height * 0.75 );

outCallButtons| floor * 2 - 1 ] = new CallButton( Lift. FLOORS COUNT - floor, Lift. UPWARD, upperRect );

rect = new Rectangle( outwardCtrlRect.x, y0 + dy * 2 * floor, outwardCtrlRect.width, dy );
if ( floor < Lift. FLOORS COUNT - 1)

{

H
}

Rectangle lowerRect;

lowerRect = new Rectangle();

lowerRect.x = (int)( rect.x + rect.width * 0.2 );

lowerRect.y = (int)( rect.y );

lowerRect.width = (int)( rect.width * 0.6 );

lowerRect.height = (int)( rect.height * 0.75 );

outCallButtons| floor * 2 | = new CallButton( Lift. FLOORS COUNT - floor, Lift. DOWNWARD, lowerRect );

Rectangle insideCtrIRect = inButtonsPanel.getBounds();
insideCtrlRect.x = 0;
insideCtrlRect.y = 0;

y0=
dy =

(int)( insideCtrIRect.y + insideCtrlRect.height * 0.05 );
(int)( insideCtrlRect.height * 0.9 / Lift FLOORS COUNT );

for ( int floor = 0; floor < Lift. FLOORS COUNT; floor++ )
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}

{

Rectangle rect;
rect = new Rectangle( insideCtrlRect.x, y0 + dy * floor, insideCtrlRect.width, dy );
inCallButtons[ floor ] = new CallButton( Lift. FLOORS COUNT - floor, Lift. UNKNOWN, rect );

}

private void drawlnsideControls()

{

}

Graphics g = inButtonsPanel.getGraphics();
g.setFont( new Font( FONT NAME, Font.BOLD, 16 ) );

for (int k = 0; k < inCallButtons.length; k++)
{

CallButton btn = inCallButtons[ k ];

Rectangle rect = btn.rect;

int x0 = rect.x + rect.width / 2;

int yO = rect.y + rect.height / 2;

rect.x = x0 - btn.radius;

rect.y = y0 - btn.radius;

rect.width = 2 * btn.radius;

rect.height =2 * btn.radius;

//button

g.setColor( INNER_ BUTTON_COLOR );
g.fillOval( rect.x, rect.y, rect.width, rect.height );
g.setColor( Color.black );

g.drawOval( rect.x, rect.y, rect.width, rect.height );

if ( lift.isButtonHighlighted( btn.floor, Lift. UNKNOWN, false ) )
g.setColor( HIGHLIGHTED COLOR );
else
g.setColor( INNER_ BUTTON_COLOR?2 );
g.fillOval( rect.x + 8, rect.y + 8, rect.width - 16, rect.height - 16 );
g.setColor( TEXT COLOR );
g.drawOval( rect.x + 8, rect.y + 8, rect.width - 16, rect.height - 16 );
String str = String.valueOf{( btn.floor );
g.drawString( str, rect.x + rect.width / 2 - 4, rect.y + rect.height /2 + 6 );

}

private void drawOutwardControls()

{

Graphics g = outButtonsPanel.getGraphics();
g.setFont( new Font( FONT NAME, Font.BOLD, 16 ) );

for (int k = 0; k < outCallButtons.length; k-++ )
{

Rectangle rect;

CallButton btn = outCallButtons[k];

//lower button
if ( btn.getDirection() == Lift DOWNWARD )
{
rect = btn.rect;
g.setColor( OUTER_ LOWER BUTTON_ COLOR );
g fillRect( rect.x, rect.y, rect.width, rect.height );
g.setColor( TEXT COLOR );
g.drawRect( rect.x, rect.y, rect.width, rect.height );
if ( lift.isButtonHighlighted( btn.floor, btn.direction, true ) )
g.setColor( HIGHLIGHTED COLOR );
else
g.setColor( OUTER_ BUTTON_COLOR?2 );
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int[] x = new int[3];

int[] y = new int[3];

x[0] =rect.x +5;

y[0] = rect.y + 10;

x[1] = rect.x + rect.width - 5;
y[1] =rect.y + 10;

x[2] = rect.x + rect.width / 2;
y[2] = rect.y + rect.height - 5;

g fillPolygon( x, y, 3 );

g.setColor( TEXT COLOR );

g.drawPolygon( x, y, 3 );

g.drawString( String.valueOf{( btn.floor ), rect.x + rect.width / 2 - 4, rect.y + rect.height /2 + 6 );
H

else
{
//upper button
rect = btn.rect;
g.setColor( OUTER _UPPER BUTTON COLOR );
g.fillRect( rect.x, rect.y, rect.width, rect.height );
g.setColor( TEXT COLOR );
g.drawRect( rect.x, rect.y, rect.width, rect.height );
if ( lift.isButtonHighlighted( btn.floor, btn.direction, true ) )
g.setColor( HIGHLIGHTED COLOR );
else
g.setColor( OUTER_ BUTTON_COLOR?2 );

int[] x = new int[3];

int[] y = new int[3];

x[0] = rect.x + 5;

y[0] = rect.y + rect.height - 10;
x[1] = rect.x + rect.width - 5;
y[1] = rect.y + rect.height - 10;
x[2] = rect.x + rect.width / 2;
y[2] =recty + 5;

g.fillPolygon( x, y, 3 );
g.setColor( TEXT COLOR );
g.drawPolygon( x, y, 3 );
g.drawString( String.valueOf{( btn.floor ), rect.x + rect.width / 2 - 4, rect.y + rect.height /2 + 6 );
H
}
}

private void drawLift()
{
if (lift = null)

{
lift.drawLift();

* Lift button custom class.
ES
:{:/
final class CallButton {
public int direction;
public int floor;
public int radius;
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}

public Rectangle rect;

/**
* Constructor.
* @param f Floor number
* @param dir Direction
* @param r Rectangle for button painting
*/
public CallButton( int f, int dir, Rectangle r )
{

floor = f;

direction = dir;

rect=r;

radius = Math.min( rect.width, rect.height ) / 3;
}
/ sk

* Returns direction what this button points on.
*/

public int getDirection()

{

}

return direction;
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Lift.java

package ru.ifmo.lift;

import java.awt.Color;

import java.awt.Font;

import java.awt.Graphics;

import java.awt.Rectangle;

import java.awt.image.BufferedImage;
import java.util. Random;

import com.evelopers.unimod.runtime. *;
import com.evelopers.unimod.runtime.context.*;
import com.evelopers.unimod.core.stateworks.*;

/%

£ 3

* Lift class. Contains all functionality.
;z://
public class Lift implements ControlledObject
{
public static final int FLOORS COUNT =5;
public static final int STOP_DELAY = 3000;
public static final int OVERALL MOTION_TIME = 1500;
public static final int UPWARD = 1;
public static final int UNKNOWN = 0;
public static final int DOWNWARD = -1;

public static final String FONT NAME = "ARIAL";

private static final Color DOORS_COLOR = new Color( 192, 192, 255 );
private static final Color LIFT _COLOR = new Color( 128, 128, 255);
private static final Color TEXT COLOR = Color. WHITE;

private EventManager eventManager;
private MainForm mainForm;

private TaskList upperList;
private TaskList lowerList;

private int motionDirection;

private double curFloor;
private double doorsState;

boolean wasBreakage;
//>1< *

* Default constructor.
%

>[<//
public Lift()
{
upperList = new TaskList();
lowerList = new TaskList();



motionDirection = UPWARD;
curFloor = 1.0;
doorsState = 0.0;

wasBreakage = false;

}

/**
* Chooses direction.
* @param context Recieved context
* @unimod.action.descr Jlugm svibupaem nanpaenenue 08uxCeHUs.
*/
public void chooseDirection( StateMachineContext context )
//print info
mainForm.printinfo( "COCTOSAHME: oxxunanue 3aganus." ),

Event event;

if ( upperList.isEmpty() && lowerList.isEmpty() )
return;

if ( motionDirection == UPWARD )

event = new Event( LiftEventProvider.seGoUp );
else

event = new Event( LiftEventProvider.seGoDown );
eventManager.handle( event, StateMachineContextImpl.create() );

}

/* *
* Changes direction of lift movement (DOWNWARD to UPWARD and vice versa).
* @param context Recieved context
* @unimod.action.descr Jlugpm mensem nanpasnenue 08udICeHuUs.
*/
public void changeDirection( StateMachineContext context )
{
if ( motionDirection == UPWARD )
motionDirection = DOWNWARD;
else
motionDirection = UPWARD;

}

/ ok k
* Makes lift moving up.
* @param context Recieved context
* @unimod.action.descr Jlugm osusicemcs ssepx.
*/
public void goUp( StateMachineContext context )
{
int minFloor = Integer MAX VALUE;
boolean ok = false;
for (int i=0; i <upperList.size(); i++)
if ( ( upperList.itemFloor(i) >= curFloor ) && (upperList.itemFloor(i) < minFloor ) )
{
ok = true;
minFloor = upperList.itemFloor(i);
}
if ( (!ok ) && (upperList.size() >0))
{
ok = true;
minFloor = upperList.itemFloor(0);
}
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}

if (ok)
{
//print info
if ( minFloor > curFloor )
mainForm.printinfo( "COCTOAHMUE: nBu:kenue BBepx." );
else if ( minFloor < curFloor )
mainForm.printInfo( "COCTOSIHHUE: neu:xenne BHu3." );

double destFloor = getFloorConsBreak( curFloor, minFloor );
moveToFloor( destFloor );
if ( destFloor != minFloor )
{
Event e = new Event( LiftEventProvider.seHasBroken );
eventManager.handle( e, StateMachineContextImpl.create() );

}

else
{
upperList.removeTask( minFloor );
try
{
Thread.sleep( 500 );
iatch( Exception ¢ )
{
}

Event e = new Event( LiftEventProvider.seOpenTheDoors );
eventManager.handle( e, StateMachineContextImpl.create() );
}
}
else
{
Event event = new Event( LiftEventProvider.seQueuelsEmpty );
eventManager.handle( event, StateMachineContextImpl.create() );

}

* Makes lift moving down.
* @param context Recieved context
* @unimod.action.descr Jlugm osuscemcsa eHus.
*/
public void goDown( StateMachineContext context )

{

int maxFloor = Integer. MIN_ VALUE;
boolean ok = false;
for (inti=0;1i<lowerList.size(); i++)
if ( (lowerList.itemFloor(i) <= curFloor ) && ( lowerList.itemFloor(i) > maxFloor ) )

{
ok = true;
maxFloor = lowerList.itemFloor(i);
I
if ( (lok ) && (lowerList.size() >0))
{
ok = true;
maxFloor = lowerList.itemFloor(0);
}
if (ok)
{

//print info
if ( maxFloor > curFloor )
mainForm.printinfo( "COCTOAHUE: nBu:kenue BBepx." );
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else if ( maxFloor < curFloor )
mainForm.printinfo( "COCTOAHUE: nBu:kenue Buu3." );

double destFloor = getFloorConsBreak( curFloor, maxFloor );
moveToFloor( destFloor );
if ( destFloor != maxFloor )
{
Event e = new Event( LiftEventProvider.seHasBroken );
eventManager.handle( e, StateMachineContextImpl.create() );
H
else
{
lowerList.removeTask( maxFloor );
try
{
Thread.sleep( 500 );
}
catch( Exception ¢ )
{
}

Event e = new Event( LiftEventProvider.seOpenTheDoors );
eventManager.handle( e, StateMachineContextImpl.create() );
}
}
else
{
Event event = new Event( LiftEventProvider.seQueuelsEmpty );
eventManager.handle( event, StateMachineContextImpl.create() );
}
}

Vel
* Makes lift opening the doors.
* @param context Recieved context
* @unimod.action.descr Jlugpm omxpvisaem osepu.
*/
public void openTheDoors( StateMachineContext context )

{
//print info
mainForm.printInfo( "COCTOSIHUE: nBepu oTkpbiBaoTcs." );

for (inti=0;i<=50;i++)
{
doorsState =1 * 0.02;
drawLift();
try
{
Thread.sleep( 5 );
}
catch( Exception e )
{
}

Yol
* Makes lift waiting for some time before doors closing.
* @param context Recieved context
* @unimod.action.descr Jlugm scoem ¢ omkpvimuviyvu 08epoMu.
*/
public void waitOpened( StateMachineContext context )



//print info
mainForm.printInfo( "COCTOSHHUE: oxunanue ¢ OTKPHITHIMHU IBePbMU." );

try
Thread.sleep( STOP_DELAY );

catch( Exception ¢ )

{
}

Event event = new Event( LiftEventProvider.seCloseTheDoors );
eventManager.handle( event, StateMachineContextImpl.create() );

}

/>X<>X<
* Makes lift closing the doors.
* @param context Recieved context
* @unimod.action.descr Jlugm 3axpvieaem ogepu.
*/
public void closeTheDoors( StateMachineContext context )
{
//print info
mainForm.printInfo( "COCTOSHUE: nBepu 3akpbiBaioTes." );

for (inti=50;1>=0;i--)
{
doorsState =1 * 0.02;
drawLift();

try

Thread.sleep( 5 );
}

catch( Exception ¢ )

{
H

/>X< k
* Obtains event manager.
* @param manager Event manager

*/
public void setEventManager( EventManager manager )
{
eventManager = manager;
}
/ koK

* Obtains main form
* @param f Form

*/
public void setForm( MainForm f)
{
mainForm = f}
}
/ sk

* Adds a new task to the queue.

* @param floor Number of a floor

* @param direction Direction of the request (UPWARD, DOWNWARD or UNKNOWN)
* @param outCall Flag that represents outer call
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*/
public void addNewTask( int floor, int direction, boolean outCall )
{
boolean added = false;
if ( ( direction == UPWARD ) && ( !upperList.contains( floor, outCall ) ) )
{
upperList.add( floor, outCall );
added = true;

//print info
mainForm.printInfo( ""Beix mosxy4en 3anpoc ¢ "' + String.valueOf( floor) + " 3Ta:ka. [laccaskup xouer exaThb

BBepx." );
}
else if ( ( direction == DOWNWARD ) && ( !lowerList.contains( floor, outCall ) ) )
{
lowerList.add( floor, outCall );
added = true;

//print info
mainForm.printInfo( ""Bbeix mosxy4en 3anpoc ¢ "' + String.valueOf( floor) + " 3Ta:ka. [laccaskup xouer exaThb
BHH3." );

}
else if ( ( direction == UNKNOWN ) && ( !lowerList.contains( floor, outCall ) ) )
{

if ( floor >= curFloor )

upperList.add( floor, outCall );

else
lowerList.add( floor, outCall );
added = true;

//print info
mainForm.printInfo( "HaxkaTa knonka BuyTpu Judra. [laccaxup xoder exath Ha " + String.valueOf( floor )
+ " srax." );

}

if (added )

{
Event event = new Event( LiftEventProvider.seNewTaskAdded );
eventManager.handle( event, StateMachineContextImpl.create() );

}
}

/>[< %
* Draws lift.
ES
*/
public void drawLift()
{

Rectangle rect = mainForm.getLiftRectangle();

BufferedImage buflmage = new BufferedImage( rect.width, rect.height, Bufferedlmage. TYPE 3BYTE BGR );
Graphics g = buflmage.getGraphics();

drawWell( g, rect );

int x0 = rect.x + rect.width / 2;

int y0 = rect.y + rect.height - 15;
int dy = rect.height - 20;

int IHeight = dy / FLOORS_COUNT;
int IWidth = IHeight * 2 / 3;

String floorText = "Jrax: " + String.valueOf( Math.floor( curFloor * 10 )/ 10 );
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Rectangle liftBody = new Rectangle( x0 - IWidth / 2, (int)( yO - IHeight * curFloor ), IWidth, IHeight );
Rectangle leftDoor = new Rectangle( (int)( x0 - IWidth * 0.5 * ( 1 + doorsState ) + 1), (int)( yO - IHeight * (

curFloor - 0.1) ), IWidth / 2, (int)( [Height * 0.8 ) );

0.1

}
/

Rectangle rightDoor = new Rectangle( (int)( x0 + 1Width * 0.5 * doorsState + 1), (int)( yO - IHeight * ( curFloor -
)), IWidth / 2, (int)( IHeight * 0.8 ) );
Rectangle textRect = new Rectangle( rect.x, (int)( rect.y + rect.height - 10 ), floorText.length() * §, 10 );

//draw lift body

g.setColor( LIFT _COLOR );

g fillRect( liftBody.x, liftBody.y, liftBody.width, liftBody.height );
g.setColor( Color.black );

g.drawRect( liftBody.x, liftBody.y, liftBody.width, liftBody.height );

//draw left door

g.setColor( DOORS COLOR );

g fillRect( leftDoor.x, leftDoor.y, leftDoor.width, leftDoor.height );
g.setColor( Color.black );

g.drawRect( leftDoor.x, leftDoor.y, leftDoor.width, leftDoor.height );

//draw right door

g.setColor( DOORS COLOR );

g fillRect( rightDoor.x, rightDoor.y, rightDoor.width, rightDoor.height );
g.setColor( Color.black );

g.drawRect( rightDoor.x, rightDoor.y, rightDoor.width, rightDoor.height );

g.setColor( TEXT COLOR );
g.setFont( new Font( FONT NAME, Font.BOLD, 16 ) );
g.drawString( floorText, textRect.x, textRect.y );

Graphics liftGraphics = mainForm.getLiftGraphics();
liftGraphics.drawlmage( buflmage, 0, 0, rect.width, rect.height, mainForm );

sk

* Shows specified button highlighting

* @param floor Number of the floor

* @param direction Direction of the request

* @param outCall Flag that represents outer call

* @return Returns true if specified button is highlighted and false otherwise

¥/

public boolean isButtonHighlighted( int floor, int direction, boolean outCall )

{

}

boolean up = upperList.contains( floor, outCall );
boolean down = lowerList.contains( floor, outCall );
if ( direction == UPWARD )

return up;
else if ( direction == DOWNWARD )

return down;
else

return (up | down );

private void drawWell( Graphics g, Rectangle rect )

{

int y = rect.y + rect.height - 15;
int dy = ( rect.height - 20 ) / FLOORS_COUNT;
intdx=dy *2/3;

g.setColor( TEXT COLOR );

for (inti=1;1<FLOORS COUNT; it++)
{
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g.drawLine( rect.x, y - dy * i, rect.x + rect.width, y - dy *1);

}

g.drawLine( rect.x + rect.width /2 - dx /2, y - dy * FLOORS COUNT, rect.x + rect.width /2 -dx/2,y);
g.drawLine( rect.x + rect.width /2 + dx /2, y - dy * FLOORS COUNT, rect.x + rect.width /2 +dx /2,y );
}

private void moveToFloor( double f)
{

double delta = f - curFloor;

double floor = curFloor;

int steps = 200;
int time = OVERALL MOTION TIME / steps;
double iter = Math.max( 10, (int)Math.abs( delta * steps / Lift FLOORS COUNT ) );

for (inti=0;1<=iter;it++)
{
curFloor = floor + delta * i/ iter;
drawLift();
try
{
Thread.sleep( time );
}
catch( Exception e )
{
}
}
}

private double getFloorConsBreak( double fromFloor, double toFloor )

{
if ( wasBreakage )

{
wasBreakage = false;
return toFloor;

}

Random rand = new Random( System.currentTimeMillis() );
if ( rand.nextBoolean() && rand.nextBoolean() )

{

wasBreakage = true;
return fromFloor + ( toFloor - fromFloor ) * ( Math.abs( rand.nextInt( 9 ) ) + 1) / 10;
}

return toFloor;



BreakageForm. java

package ru.ifmo.lift;

import java.awt.BorderLayout;
import java.awt.event. ActionEvent;
import java.awt.event. ActionListener;

import javax.swing.*;

import com.evelopers.unimod.core.stateworks.Event;
import com.evelopers.unimod.runtime. EventManager;
import com.evelopers.unimod.runtime.context.StateMachineContextImpl;

/% sk
/>I>I

*

* Form that will be shown when lift is broken.
ES
:k/
public class BreakageForm extends JFrame {
private static final long serialVersionUID = 0;

private static final int WIDTH = 400;
private static final int HEIGHT = 80;

JLabel message;
JButton button;

EventManager eventManager;

/'* *

* Constructor.

* @param eM Event manager

:{:/
BreakageForm( EventManager eM )
{

super( "Buumanue' );
eventManager = eM;

int posX = MainForm.POS_X + MainForm. WIDTH / 2 - WIDTH / 2;
int posY = MainForm.POS_Y + MainForm. HEIGHT / 2 - HEIGHT / 2;
this.setLocation( posX, posY );

this.setSize( WIDTH, HEIGHT );

this.setResizable( false );

this.setDefaultCloseOperation( JFrame.DO_NOTHING ON_CLOSE );

this.getContentPane().setLayout( new BorderLayout() );

message = new JLabel( "H3Bunmure, Ho audt caomaincs. [lounanrn?" );
message.setHorizontal Alignment( JLabel. CENTER );
this.getContentPane().add( message, BorderLayout. CENTER );

button = new JButton( ""/Ia" );
button.addActionListener( new ActionListener() {
public void actionPerformed(ActionEvent arg0) {
BreakageForm.this.setVisible( false );
Event e = new Event( LiftEventProvider.seHasBeenRepaired );
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BreakageForm.this.eventManager.handle( e, StateMachineContextImpl.create() );
BreakageForm.this.dispose();
H

3
this.getContentPane().add( button, BorderLayout. EAST );
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package ru.ifmo.lift;
import java.util. *;

/**
*

* List of the tasks for a lift.
%

*/
public class TaskList {
private ArrayList array;

private int minValue = Integer. MAX VALUE;
private int maxValue = Integer. MIN_VALUE;

/**

* Constructor.
%

*/
TaskList()
{
array = new ArrayList();
H

/ kok
* Returns minimal floor number in the list.
*/

public int minElem()

{

return minValue;

}

/ sk
* Returns maximal floor number in the list.
*/

public int maxElem()

{

return maxValue;

}

/**
* Adds new task to list.
* @param i Floor number
* @param outCall equal to true if'it's outer call and to false otherwise
*/
public void add( int i, boolean outCall )

{
array.add( new Task( i, outCall) );

if (1 <minValue )
minValue = i;
if (1> maxValue )
maxValue = i;
}

/**
* Removes task with specified floor number from the list
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*/
public void removeTask( int iTask )
{
ArrayList tempArray = new ArrayList();
for (inti=0; i <array.size(); i++)
if ( ( ( Task )array.get( i) ).floor !=iTask )
tempArray.add( array.get( i) );

array = tempArray;

definesMinMax();
}

* Defines either the list contains specified task or not.
*/
public boolean contains( int floor, boolean outCall )
{
for (inti=0;i < array.size(); i++)
{
Task t = (Task)array.get( 1 );
if ( (t.floor == floor ) && ( t.outCall == outCall ) )
return true;

}

return false;

}

/**
* Returns true if list is empty and false otherwise.
*/

public boolean isEmpty()

{

return array.isEmpty();

}

/**
* Returns number of the tasks in the list.
*/

public int size()

{

return array.size();

}

Yol
* Returns i-th task.
*/
public int itemFloor( int i)
{
if ((1<0)] (i>=array.size() ))
return 0;
return ( (Task)array.get( i) ).floor;

}

/**
* Returns outCall flag of i-th task.
*/
public boolean itemOutCall( int i)
{
if ((1<0)] (i>= array.size() ))
return false;
return ( (Task)array.get( i) ).outCall,

}



private void definesMinMax()

{
int max = Integer. MIN VALUE;
int min = Integer MAX VALUE;
for (inti=0; i <array.size(); i++)

if ( (( Task )array.get( i) ).floor > max )
max = ( ( Task )array.get( i) ).floor;
if ( (( Task )array.get( 1) ).floor < min)
min = ( ( Task )array.get( i) ).floor;
}
minValue = min;
maxValue = max;
}
}

sk
* Task class.
“
*/
final class Task
{
public int floor;
public boolean outCall;

* Constructor.
* @param f Floor number
* @param out outCall flag
*/
public Task( int f, boolean out )
{
floor = f;
outCall = out;
}
}
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