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BBepeHue

Kak moka3zano B Hacrosmed pabore, SWITCH-TexHONMOTHS, TpEIIOKEHHAs B
pabotax [1, 2], sBisercs, moxanyii, HauboIee ECTECTBEHHBIM PEIICHHEM IJI IIMPOKOTO
Kjlacca 3ajJad  ympaBieHHs COObITHMHHBIMU cucTtemMamu. [losTromy ee mnpuMeHEHUE
1esiecoo0pa3Ho AJIs pelIeHus 3a/1a4 MOCTPOSHUSI UMUTATOPOB MOAOOHBIX CHCTEM.

Iens HaAcTOsIIIEH pabOTHl — MOJIETMPOBAHUE aBTOMATHUECKOW KOPOOKHW Tiepenay Ha
ocHoBe SWITCH-TeXHOJIIOTUU U MHCTPYMEHTaJIbHOTO cpeactBa UniMod, npeaHa3HadYeHHOTO
JUTSL IOLIEP>KKK aBTOMATHOTO IPOrPAMMHUPOBAHMSL.

bonee moapoOHO 03HAKOMHUTBCS C OTOM TEXHOJOTHEH MOXHO Ha calTe
http://is.ifmo.ru, a ¢ UWHCTpyMEHTAIBbHBIM  cpeacTBoM  UniMod — Ha  caiiTe
http://unimod.sourceforge.net .

[Iporpamma co3mana ¢ MOMOIIBIO CHCTeMBl pa3pabotku Eclipse 3.1. Ilpu stom
UniMod sBnsercss NmiaardHOM K BBIIICO3HAYEHHOM HHTETPUPOBAHHON cpene pa3paboTKu.
Hcnonp3oBaincst penu3 MHCTpYMEHTalbHOTO cpeactBa UniMod 1.2.36, momnep:kuBaroniui
JDK 1.5.




1. MocTaHOBKa 3apgayu

Lenb mpoekTa — MOCTPOEHUE UMUTAIIMOHHON MO/IEM aBTOMAaTHUECKOM KOPOOKH repeaay.
Ona o/KHA YAOBJIETBOPATH CIEAYIOIIMM TPEOOBaHUSM.

1.

VYnpasienue KopoOKoii repeady aBTOMOOMIISE BBITTOJIHACTCS ITPH MTOMOILU TPeX
NIEUCTBUI:

a) BKJIIOUCHHE 3)KUTAHUS;
0) MepeKIIFOUCHIE HAPABIICHUSI IBH)KCHHS;
B) yAEprKaHUE MeJalu rasa.

Cucrema yrpaBiieHus, peaan3yeMas HA OCHOBE KOHEYHOI0 aBTOMaTa, JOJKHA
o0ecreynTh KOHTPOJIb Yhciia 000POTOB U CBOEBPEMEHHOE MEPEKITIOUEHHE MTepeIayuu.

[Ipeamonaraercs, 4To ABUraTelb HE MOXKET pabOTaTh MPHU KOJHUECTBAX 0OOPOTOB
ooiee yueMm 3000 06/MuH.

JlBuratens 3amyckaercs Haxxatuem kHonku BKJI (ON).

[Tonp30BaTens BeIOMpaeT HanpaBieHue (Buxenus B nanenu HAIIPABJIEHUE
(DIRECTION):

a) HampasieHue nBxeHus suepen — BIIEPE]] (FORWARD);
b) HanpaBnenue nBwkenus Hazan — HA3A/[ (BACKWARD);

¢) meitrpans — HEUTPAJIb (NEUTRAL). B 3To0ii cuTyaruu JBUraTens paboTaer, HO
aBTOMOOWJIb HE JIBUTACTCSI.

[pu ynepxanuu knonku /' A3 (GAS) neurarens HapamusaeT 060poTsl. [Ipu
noctmkeHrnr oTMeTKu 2000 060pOTOB MPOUCXOIUT NEPEKITIOUEHUE Ha OoJee
BBICOKYIO IIepeiady;

[Tonp30BaTENh MOXKET 3arNIyIIUTh JIBUTATENb, TOJIBKO HAXOASCh HA HEUTPAIbHOM
nepeaaue, npu nomouu kuonku BAIKJI. (OFF).

CKpUHIIIOT MPHIIOKEHUS N300pakeH Ha puc. 1.
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2. CueHapum ncnosiHeHusA

2.1. HegbopmarnbHbIU mekcm cyeHapusi

I[BI/IFaTeJIB ABTOMOOHIIS 3arjIymcH, Mo3ToMy BCC I[CﬁCTBHSI MOJIb30BAaTCJIA, KPOMC BKIIFOUCHUSA
JABUTATECNIsA, HC U3MCHSAKOT COCTOSIHHEC aBTOMOOUJIS.

[Tonp3oBaTens BKiItO4aeT aeurareinb. Ctpenka Taxomerpa nogaumaercs 10 3000 060poToB B
MUHYTY. Tenepb aBTOMOOUITL pearupyeT Ha Ha)kKaThe MeAalii Ta3a — OH YBEIMYUBAET CBOU
000pOTHI (CTpeIKa TaXOMETpa JBUTAETCS BIpaBo). [Ipu 3ToM, maxke eciau 000pOTHI IBUTATENS
npeBbicaT BennduHy 3000 00/MUH. IEPEKITIOYSHUS TIepeiaun He POU30IIET, TOTOMY UTO
ellle He yKa3aHa HalpaBJeHHe IBUKEHHS (KopoOka mepeaad HaXOAUTCS B HEUTPaIbHOM
TTOJIOKEHUN ).

[Tocne Toro kak MOIL30BATENb BEIOpAN HaMpaBieHue ABMxkeHus. Ha opme nosBiisiercst
WHIUKATOP, OTOOpaXKaromnii 000pOTHI ABUTATENS U HOMEp niepenayu. Tenepb, eciau BbIOpaHo
HaTpaBlIeHUE JBIKEHUS BIiepe, To ipu qoctrxernu 3000 06/MUH MPOUCXOTUT
NEePEeKIIIOUEHNE Ha CIEAYIOUYI0 repeaayy. Tenepb N3MEHUTh HAalPaBlIEHUE IBH)KEHUS WIH
3ariaylIuTh IBUTATENb MOKHO TOJBKO, BEPHYBIIUCH B HEUTPATHHOE TIOJIOKEHUE.

[Tpu aToM, ecu kopoOKa repenad yCTaHOBIIEHA Ha 5 Tiepeiady, TO MepeKIoueHs Ha Ooree
BBICOKYIO TIepeiady He TPOU30MUIeT, JaKe Mmocie nmpeBbiieHus mopora B 3000 060poToB.

2.2. dopmarnu3layusi cyeHapusi

[Tocne 3amycka NpuIOKEHUS 711 BKIIOYSHHS! IBUTaTeNsl OJIb30BaTEN0 HEOOX0AUMO HaXKaTh
kHonky BKJIL. JInst BEIKITIOUEHMSI IBUTATENS U BBIXOJIA U3 TPOTrPaMMBbI MOJIb30BATEINIO CIEAYET
HaxxaTh kKHONIKY BBIKJI. /lanee HeoOx0aMMO BRIOpATh HAMPABIICHUE BU)KEHUSI KHOTTKAMHU
BIIEPE/] u HA3ZA/I. [yis yBenuueHus: 000pOTOB JBUTATENS TOIB30BATENb YICPKUBACT
kHonky ['A3. [Ipu yBenumuennn o6opoTtoB asuraress 10 2000, mporucXoauT NepeKIToueHre
nepeayy Ha OBBIIICHHYIO (€ClIi, KOHEYHO, TeKYIIas epeaaya He Obuia msaToi). B To Bpems
KaK IeJaib raza oTIylleHa ABUTraTelb TepseT 000POThI U MPU YMEHBIIEHUH 000POTOB 10
2000 mpoucxoauT MEepeKIIOUeHIe Ha MOHIKEHHYIO Tiepeaavy (eciau, KOHEYHO, TeKyIas
nepeaayda He Oblia IEPBO).

3. Onarpamma knaccosB

Ha puc.2 npeacrasnena nuarpaMMa KiaccoB JUisi HMMUTallMOHHON MOJIENIHM aBTOMAaTHYECKON
KOpoOKH mepenay, peaau3oBaHHou npu oMo SWITCH-TexXHOI0THH.



winterfaces

javax.swing.JFrame com.evelopers.unimod.runtime. EventProvider

ru.ifmo. hydro.HydroVisualizer,

7ay

HydroVisualizerForm

1 hydroVisualizer ru.ifmo.hydro. CustomEventProvider
wintarfaces
com.evelopers.unimod.runtime. ControlledObject
winterfaces
ru.ifmo. hydro.HydroHandle
-hydro ru.ifmo.hydro.Hydro Er

Puc.2. IlnarpamMmma kiaccoB

Kpatko onumiem ¢yHKIIMOHATLHOCTh KaXKI0TO Kjlacca Ha puc 2:
e 00BeKT Ki1acca Hydro — 0OBeKT yIpaBicHUS;

e wuHTepdeiic HydroHandler — COAEPKUT METOIbI, IEpEAArOIue BO3ICHCTBHE
IOJIb30BaTENId Ha COCTOSSHUE aBTOMATA;

e wuHTepdeiic ControlledObject —unTepdeiic cpencrsa UniMod. I'oBoput o
TOM, YTO KJIACC, PEANH3YIOUIH €ro, ABIseTca 00BEKTOM YIPaBICHHUS;

e 00bekT CutromEventProvider — NOCTaBUIUK COOBITHIA;

e wuHTepdeiic EventProvider —unrepdeiic cpeacrsa UniMod. 'oBopuT o TOM,
YTO KJIACC, BBIMOJHSIOIINM €T0, SIBJISETCS ITOCTABIIUKOM COOBITHIA,

e 00BekT Kiacca HydroVisualizerForm— peaau3yeT MOJIb30BaTEIbCKOE
yIIPaBICHUE IIPUIOKEHUEM;

e wuHTepdeiic HydroVisualizer — COOEPKUT METOABI, Uepe3 KOTOPhIS
rpaduueckas 000y0UKa epeaeT aBToMaTy AeHCTBHS MOJIb30BATENs;

e iacc JFrame — KJlacc nakera Swing peain3yrouil OKHO.

OObexToM yIpaBlIeHHs B JaHHOM IIPOEKTe sBiAeTCs 00BeKT kiacca Hydro. Kak u
npeamnonaraercss B makere  UniMod kmacc Hydro  peamusyer  uHTepdeiic
ControlledObject. Takxe 3TOT Kiacc peanusyer uHTepdeiic HydroHandle, KOTOpBIi
COJICP’)KUT METOABl YIpaBleHUsT O00beKTOM Hydro (meiicTBust monb3oBarens). Jlms
BU3yalIU3aluu COCTOSIHUS YIIPaBJISIEMOTO 00BbeKTa UCIIOJIB3YETCS KJIacc
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HydroVisualizerForm, KOTOpBIM Haciaeayer Kiacc OkHa JErame u3 makera Swing u
peanusyet uHtepdeiic HydrovVisualizer, cogepKauii METOABI BU3yaTH3allHH.

Bce coOwbitust 3amatorcss B kiacce CustomEventProvider, KOTOpble, Kak H
"mpenmonaraer”  UniMod,  peasmsyer  wmHTepdeiic  EventProvider.  Kiace
CustomEventProvider cOAepXUT BCe COOBITUS POUCXOSIIUE B JTAHHOM IPOEKTE.

4. OnucaHua Knaccos

4.1. Uhnmepgpelic HydroVisualizer

Coaep X UT METOABI 7Sl BBIMOTHEHHSI BU3yaIl3allii COCTOSIHUIM KOHEYHOTO aBTOMATa,
MOJICJTMPYIOMIETO MOBEACHIE KOPOOKH Mepeiad v TeHepaIluu MOJIb30BaTEIbCKIX COOBITHH.

4.1.1. OnucaHue meTogoB

I. MeTon public void setRotations (int rotations) — ycTaHaBIMBaeT
000pOTHI ABUTATEIA JIJIs1 OTPUCOBKH TaxoMeTpa Ha Gopme.

2. Meton public void setGear (int gear) — BBICTaBJISET HOMEP TEKYIIEH
Nepeaun Ha BU3yalln3aTope.

3. MeTtonm public void setStatus (int status) — BKIIOYACT UIH
BBIKJIFOYAET JBUTATEINb.

4.2. Knacc HydroVisualizerForm

Peanusyer unrepdeiic HydroVisualizer um Hachmenayer kinacc JEFrame m3 maxkeTa
Swing. Kitacc cogepKuT 35eMeHTsI yIIpaBiIeHHs aBTOMaTa, MOIEIUPYIOLIETO TIOBEICHUE
KOpOOKHM mepeaay.

4.3. Knacc JFrame

CranpaptHslii knace naketa SWING i oroOpaskeHus rpadudeckoro OKHa.

4.4. Knacc CustomEventProvider

OO0mwexT ynpasieHus — KOpoOka nepenad. Peanusyer unrepdeiic EventProvider u3
nakera UniMod. Kiacc coiepXKuT epeMeHHbIEC, XapaKTePU3YIOIIHE COCTOSTHHE KOPOOKH
nepeaay:

e  000pOTHI ABUTATENS;
e rmepejava.

4.5. Knacc EventProvider

Wutepdeiic makera UniMod, koTopslii peaau3yeT Bce MOCTABIIUKH COOBITHIA.

4.6. Knacc Hydro

Peanusyer untepdeiic HydroHandler wu mHTepderic ControlledObject us
nakera UniMod. Orobpaxkaer cocTosiHUs aBTOMaTa. ATpUOyTaMu IaHHOTO Kjlacca
SBIISIFOTCSL:

® COCTOSIHME JIBUTATENs (3amyIeH/3arIylieH);



e HampaBJICHHE JIBWKCHHUs (BIIEpel/Ha3am);
e TeKyllas rmepejaaya;
e 000pPOTHI IBUTATEIIS.

4.7. UuTtepdenc HydroHandler

Conep KuT METOIBI VIS TIEpeIavi COOOIICHUI aBTOMATy O COOBITHSX, IPONU3BOUMBIX
noJsib3oBareseM. [lepeuncnum ucnonb3yemble METOIbI:

e public

e public

e public

e public
rasa;

e public

void stop () —Hoab30BaTENb MONBITAICA 3arIYIIUTh JBUTATEND;
void start () — IoJb30BaTElb 3aBEJl IBUTATEIb;
void gasPedalPressed () — IOJb30BATEIb HAXAJ MEIAb I'a3a;

void gasPedalReleased () — moiab30BaTeib OTIYCTUI IEAAIIL

void switchToForward () — IOJb30BaTEIbh BRIOPAT PEKUM

TBUKCHHSI «BIIEPEY;

e public

void switchToBackward () — moib30BaTeNb BBIOpAT PEKUM

JABHMOXXCHUA «Ha3ama».

4.8. Knacc ControlledObject

WuTepdeiic makera UniMod, koTopslii peanu3yet Bce 00bEKThI YIIPABICHHU.



5. ABTOMaT Automata

5.1. OnucaHue
ABTOMAT 3MynupyeT paboTy aBTOMAaTU4eCKOi KOpOOKHU mepeaay.

5.2. Cxema cesizel

Ha puc.3 oToOpakeHa cxema CBsI3€i JJIsl TOCTABIIMKA COOBITUH, aBTOMAaTa 1
YIpaBIIEMOro 0ObEKTa.

T5 «eventproviders % sstatemachines ] «controlledobject
pl : ru.ifmo.hydro.CustomEventProvider Al : ...onfigManager ol : ru.ifmo.hydro.Hydro
#F e1: Siring = "e 1" {MEXT_GEAR} ol
F 22 String = "e2" {PREVIOUS_GEAR} 4 ® z1: boolean {Starting the engine}

$F e3: String = "e3" {FORWARDY

F e4: String = "e4” {BACKWARD?

§F e5: String = "e5" {SWITCH_TO_MELITRAL}
%F e6: String = "e6" {SWITCH_OFF}

%F e7: String = "e 7" {SWITCH_ON}

72! boolean {5topping the enging}

23: boolean {is something correct}

4 boolean {is something correct}

75! boolean {is something correct}
: boolean {is something correct}

z7: boolean {is something correct}

73: boolean {is something correct}
79: boolean {Low rotations to MIN_ROTATIO...
z10; boalean {Up rotations to MAX_ROTATL...

e T ®© @ © © ® ¢ 0 @
ki
[a)

Puc.3. Cxema cBs3eii aBToMara

PaccmoTpuM 3TH 00BEKTHI O0JIee eTalbHO.

EventProvider

ConepXUT COOBITHSI, KOTOPBIC CO3/IAET U TI0JIb30BATEIb U aBTOMOOMITb.

e ¢l — coOpITHE NEPEKIIIOYCHHE Ha MTOBBILICHHYIO IIepeaayy;

® e2 — coObITHE MEPEKITIOUEHNE Ha MIOHMKCHHYIO TIepeiayy;

e &3 — nepekioYeHue HanpapiieHus apurareis B nonoxenue «BIIEPE»;
e c4 —nepekIoUYeHUE HanpaBieHus apuraresns B nonoxenue «HA3AJ»;
e o5 —nepeKiIoYeHre Ha HEUTpaJIbHYIO Iepeaayy;

° €6 — BBIKJIFOUYECHUE JABUTATCIIA,

e &7 — BKIIIOYEHUE JIBUTaTels.

ControlledObject

e 21 —CoOONIAET MOJIB30BATEIIO O TOM, YTO BAWTATEb OBLI 3aITyIICH;

e 72 — co00IAeT MOIL30BATEIO O TOM, YTO BIAUTaTENhb OB BEIKIIOUEH;

e 73 — CcoOOIIAeT MOIH30BATEIO O TOM, UTO IMPOU3OIIEIN MTePEX0/1 Ha TIEPBYIO Mepeady;
e 74 — coo0IaeT MOJIH30BATEIIIO O TOM, YTO IMPOM3OIIEIT ITEPEX0/1 Ha BTOPYIO Tepeaady;
e 75— CcoOOIIAeT MOIH30BATEIO O TOM, UTO IMPOHU3OIIEIN MIEPEX0/1 Ha TPETHIO Mepenady;
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® 76— co00IIaeT MOJIB30BATEIIO O TOM, YTO TIPOM3OIIET IMEPEX0]l Ha YETBEPTYIO
nepeaavy;

e 77 — coo0mmaeT NoJab30BATEIO O TOM, YTO MPOU30IIET IEPEX0]] Ha MATYIO IIepeaaqy;

e 78 — CcoOOIIaeT MOIH30BATEIIO O TOM, YTO IMPOH3OIIEI MTePeXo1 Ha 00pPaTHYIO
nepenavy;

e 29 —HeceT co00¥ HHGOPMAIIHIO O TOM, YTO KOJTMYECTBO 0OOPOTOB JIBUTATEIIS
JOCTHUTJIO 3HAYEHUS, TPH KOTOPOM HEOOXOIMMO TIOBBICUTH TIepeIavy;

e 210 —HeceT co00il MHPOPMAIIHIO O TOM, YTO KOJIMYECTBO 0OOPOTOB JIBUTATEIS
JOCTHUTJIO 3HAYEHUS, TPH KOTOPOM HEOOXOIUMO TIOHU3UTH Mepeaayy;

5.3. 'pagh nepexodos

Ha puc.4 oto6paxeHn rpa¢ nepexonoB aBTomara.

Sleep Meutral Reverse
ed
e7
\ : wenter jol.zl 4 \enter fol.zg8 )
ed eb
e o ez
" Gear1 | _ Gear2 _ Gear3
el jol.2% el fol.z8
_ e2 fol.z10 _ e2 fol.z10 )
wenter fol.z3 J wenter fol.z4 » wenter folzd )
el/ol.29 e2 fol.z10
o -
Geard ) " Gears
el fol.z9
_ e2 fol.z10 )
enter jol.z7 enter jol.z6

Puc.4. I'pad nepexonoB
e Sleep — B 3TO COCTOSIHHE TIOTIA/IAET Cpasy MOCHE 3amycKa MPUIOKCHHUS.
e Neutral — B 3T0 COCTOSIHUE TTPOUCXOUT MEPEXO/ MOCIIE BKIFOUSHUE IBUTATEIIS.
® Reverse — COCTOSTHHE B KOTOPOM aBTOMOOMITb IBHKETCSI Ha3a/l.

e Gearl-Gear5 — cocTosiHUSI, B KOTOPBIX KOpOOKa mepeiad HaXOUTCs Ha TIEPBOM —
ISATOM Meperayax COOTBETCTBEHHO.

6.Peanu3auus

6.1. Uumepnpemauyus

NHTepnperaninoHHbBIN MOAX0 MPEAnoiaraeT uCnojib3oBanue XML-onvcanue apTomaTta Ha
KQKJOM Im1are padoThl. DTOT Noaxo 1 TpedyeT Hamuuwms makera UniMod.

B mpunoxenunn 1 mpencraBieHo XML-omucaHue aBTOMAara, MOJIYYEHHOE MPU MOMOILU
UHCTpyMeHTaJIbHOTO cpeactBa UniMod.
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B nmpuioskenun 2 mpencTaBieHbl MCXOAHBIE KOJbI MOCTABIIMKOB COOBITHMH M OOBEKTOB
YIIPABJICHHUS.

6.2. Komnunsyusi

Komnwmsiimss  mo3Bonsier mo  XML-onucaHuio aBToMaTa MOCTpouTh Java-knacc,
MPEJICTaBIISIIONINIM aBTOMAT. TeM caMbIM MOSBISETCS BO3MOXKHOCTh U30€KaTh UCIOIb30BaHUS
oubmmorek UniMod s 3anmycka MpUIToKeHHS.

B npunoxxennn 3 mpeacTaBieH Koj Kiacca crenepupoBanHoro cpeactBom UniMod mo
rpady nepexo 0B aBTOMAaTa.

B npunosxennn 4 mpencTaBiieHbl KOOI HHTEepdelica MPUI0KEHHUS.

BbiBOAbI

SWITCH-TexHonorusi MOXeT ObIThb J0CTaTOYHO 3()(PEeKTHBHO MpHMEHEHa IpH ee
WHCTPYMEHTAIBHOMU TMOJIEPXKKE ¢ TToMoIIbto aketa UniMod tipu pazpaboTKe TporpaMMHOTO
o0ecreyeHusl.

[lpu sTOM aHMarpaMMbl HCHOJB3YIOTCS HE TOJIBKO Ha CTaIuU TPOCKTUPOBAHUS
IPOTPaMMHOTO MPOAYKTa, HO TAK)K€ M IPU €ro IMpOBEpKe Ha COOTBETCTBUE TEXHUYECKOMY
3aJJaHUIO TIPH OTJIAJIKE IPOTPAMMBI U €€ JATbHEHIIIEM COTIPOBOXKICHHUH.

HuctpymenTansHoe cpeactBo UniMod obecnieunBaeT GpopMaibHYIO MPOBEPKY psla
CBOMCTB rpada aBToMara, 4To MO3BOJISIET BO MHOTHX ClTydasx (B OTJIMYHE OT aHAJIOTOB) Cpa3y
NOJIy4aTh KOPPEKTHO pabOTaroIIre MPOrPaMMBI.

INntepartypa

1. Hlanvimo A. A. SWITCH-texHon0orHsa. AnropuTMu3anus U IporpaMMUpOBaHuE 3a1a4
noruueckoro ynpasieHus. CI10.: Hayka, 1998. http://is.ifmo.ru/books/switch/1

2. Ulanvimo A.A., Tyxkeno H. M. SWITCH-TexH0IOTHSI — aBTOMATHBIN OJX0/1 K CO3/1aHUIO
nporpaMmmMHOTO obecrieueHus "peakTuBHBIX " cucteM //TIporpammupoBanmne. 2001. Ne 5.
http://is.ifmo.ru/works/switch/1/

MpunoxeHune 1. XML-onncaHue aBTomara
®aiin cremepuposan nakerom UniMod.

01 <?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">

02 <model name="Modell">

03 <controlledObject class="ru.ifmo.hydro.Hydro" name="ol"/>

04 <eventProvider class="ru.ifmo.hydro.CustomEventProvider" name="pl">
05 <association clientRole="pl" targetRef="Automata"/>

06 </eventProvider>

07 <rootStateMachine>

08 <stateMachineRef name="Automata"/>

09 </rootStateMachine>

10 <stateMachine name="Automata'>

11 <configStore
class="com.evelopers.unimod.runtime.config.DistinguishConfigManager"/>
12 <association clientRole="Automata" supplierRole="ol" targetRef="ol"/>
13 <state name="Top" type="NORMAL">

14 <state name="Gear3" type="NORMAL">

15 <outputAction ident="ol.z5"/>

16 </state>
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17 <state name="Neutral" type="NORMAL">

18 <outputAction ident="ol.zl"/>
19 </state>
20 <state name="Gearl" type="NORMAL">
21 <outputAction ident="o0l.z3"/>
22 </state>
23 <state name="Sleep" type="NORMAL"/>
24 <state name="Reverce" type="NORMAL">
25 <outputAction ident="o0l.z8"/>
6 </state>
27 <state name="Gear2" type="NORMAL">
28 <outputAction ident="ol.z4"/>
29 </state>
30 <state name="Gearb" type="NORMAL">
31 <outputAction ident="ol.z7"/>
32 </state>
33 <state name="sl" type="INITIAL"/>
34 <state name="Gear4" type="NORMAL">
35 <outputAction ident="ol.z6"/>
6 </state>
37 <state name="s2" type="FINAL"/>
38 </state>
39 <transition event="e2" sourceRef="Gear3" targetRef="Gear2">
40 <outputAction ident="ol.z10"/>
41 </transition>
42 <transition event="el" sourceRef="Gear3" targetRef="Gear4">
3 <outputAction ident="ol.z9"/>
44 </transition>
45 <transition event="e3" sourceRef="Neutral" targetRef="Gearl"/>
46 <transition event="e4" sourceRef="Neutral" targetRef="Reverce"/>
47 <transition event="e6" sourceRef="Neutral" targetRef="s2">
48 <outputAction ident="ol.z2"/>
49 </transition>
50 <transition event="e5" sourceRef="Gearl" targetRef="Neutral"/>

<transition event="el" sourceRef="Gearl" targetRef="Gear2">
<outputAction ident="o0l.z9"/>

</transition>

<transition event="e7" sourceRef="Sleep" targetRef="Neutral"/>

<transition event="e5" sourceRef="Reverce" targetRef="Neutral"/>

<transition event="e2" sourceRef="Gear2" targetRef="Gearl">
<outputAction ident="ol.z10"/>

</transition>

o1 O Oy O O O O U1
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<transition event="el" sourceRef="Gear2" targetRef="Gear3">
60 <outputAction ident="o0l.z9"/>
61 </transition>
62 <transition event="e2" sourceRef="Gear5" targetRef="Gear4">
63 <outputAction ident="ol.z10"/>
64 </transition>
65 <transition sourceRef="sl" targetRef="Sleep"/>
66 <transition event="el" sourceRef="Gear4" targetRef="Gear5">
67 <outputAction ident="ol.z9"/>
68 </transition>
69 <transition event="e2" sourceRef="Gear4" targetRef="Gear3">
70 <outputAction ident="ol.z10"/>

71 </transition>
72 </stateMachine>
73 </model>

MpunoxeHune 2. UcxogHble KoAbl NOCTaBLUMKa COObLITUN U
00BLEKTOB ynpaBneHus

CustomEventProvider. java

[TocTaBiuk cOOBITHIA, TPOU3BOIUMBIX MTOJTH30BATEICM.

01 package ru.ifmo.hydro;
02
03 import com.evelopers.common.exception.CommonException;



04 import com.evelopers.unimod.runtime.EventProvider;
05 import com.evelopers.unimod.runtime.ModelEngine;

06

07 public class CustomEventProvider implements EventProvider {
08

09 /**

10 * @unimod.event.descr NEXT GEAR

11 */

12 public static final String el = "el";
13 /**

14 * @unimod.event.descr PREVIOUS GEAR
15 */

16 public static final String e2 = "e2";
17 /**

18 * @unimod.event.descr FORWARD

19 */

20 public static final String e3 = "e3";
21 /**

22 * @unimod.event.descr BACKWARD

23 */

24 public static final String e4 = "ed";
25 /**

26 * @unimod.event.descr SWITCH TO NEUTRAL
27 */

28 public static final String e5 = "eb";
29 /**

30 * @unimod.event.descr SWITCH OFF

31 */

32 public static final String e6 = "eb6";
33 /x*

34 * @Qunimod.event.descr SWITCH ON

35 */

36 public static final String e7 = "e7";
37

38 public void init (ModelEngine engine) throws CommonException {
39 Hydro.init (engine) ;

40 }

41

42 public void dispose () {

43 // TODO Auto-generated method stub
44

45 }

46

47 '}

Hydro. java
O6nexT ynpasinenus. [IpencraBnser coboit aBTOMaTHYyCKYIO0 KOPOOKY Tmepead.

001 package ru.ifmo.hydro;

002

003 import com.evelopers.unimod.core.stateworks.Event;

004 import com.evelopers.unimod.runtime.ControlledObject;

005 import com.evelopers.unimod.runtime.ModelEngine;

006 import com.evelopers.unimod.runtime.context.StateMachineContext;

007 import com.evelopers.unimod.runtime.context.StateMachineContextImpl;
008

009

010

011 public class Hydro implements ControlledObject, HydroHandle {
012

013 public static final int MAX ROTATIONS = 2000;
014 public static final int MIN_ROTATIONS = 3000;
015

016 private ModelEngine engine;

017

018 private static Hydro ol;

019

020 private HydroVisualizer hydroVisualizer;
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021

022 private volatile int rotations = 0;

023 public volatile int gear = 0;

024 private volatile boolean gasPedalPressed;
025 private volatile boolean switchedOn;

026

027 private CustomThread customThread;

028

029 public Hydro () {

030 System.out.println ("Default constructor");
031 }

032

033 private Hydro (ModelEngine engine) {

034 System.out.println ("Constructor");
035 this.engine = engine;

036 hydroVisualizer = new HydroVisualizerForm ("Omynsauwmus paborTer AKIII",
this) ;

037 hydroVisualizer.setStatus(0);

038 customThread = new CustomThread () ;
039 }

040

041 public static void init (ModelEngine engine) {
042 ol = new Hydro (engine);

043 }

044

045 private void lowGear () {

046 notify (CustomEventProvider.e2);

047 }

048

049 private void upGear () {

050 notify (CustomEventProvider.el);

051 }

052

053 private void checkRotations () {

054 if (ol.rotations >= MAX ROTATIONS) {
055 if (ol.gear > 0 && ol.gear < 5) {
056 ol.upGear () ;

057 }

058 } else if (ol.rotations <= MIN ROTATIONS) {
059 if (ol.gear > 1) {

060 ol.lowGear () ;

061 }

062 }

063 if (ol.rotations < MIN ROTATIONS) {
064 ol.rotations = MIN ROTATIONS;

065 }

066 if (ol.rotations > MAX ROTATIONS) {
067 ol.rotations = MAX ROTATIONS;

068 }

069 }

070

071 public void notify(String event) {

072 ol.engine.getEventManager () .handle (new Event (event),
StateMachineContextImpl.create());

073 }

074

075 public void start () {

076 ol.notify(CustomEventProvider.e7);
077 }

078

079 public void stop() {

080 ol.notify(CustomEventProvider.e6) ;
081 }

082

083 public void gasPedalPressed() {

084 ol.gasPedalPressed = true;

085 }

086

087 public void gasPedalReleased() {

088 ol.gasPedalPressed = false;

089 }



090
091
092
093
094
095
096
097
098
099
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160

public void switchToForward() {
notify (CustomEventProvider.e3);

}

public void switchToBackward() ({
notify (CustomEventProvider.ed);

}

public void switchToNeutral () {
notify (CustomEventProvider.eb);

}
/**

* @unimod.action.descr is something correct
*/
public boolean z3(StateMachineContext context)
ol.gear = 1;
ol.hydroVisualizer.setGear (ol.gear);
return true;

}
/‘k‘k

* @unimod.action.descr is something correct
*/
public boolean z4 (StateMachineContext context)
ol.gear = 2;
ol.hydroVisualizer.setGear (ol.gear);
return true;

}
/‘k‘k

* @unimod.action.descr is something correct
*/
public boolean z5(StateMachineContext context)
ol.gear = 3;
ol.hydroVisualizer.setGear (ol.gear);
return true;

}
/**

* @unimod.action.descr is something correct
*/
public boolean z6 (StateMachineContext context)
ol.gear = 4;
ol.hydroVisualizer.setGear (ol.gear);
return true;

}
/‘k‘k

* @unimod.action.descr is something correct
*/
public boolean z7 (StateMachineContext context)
ol.gear = 5;
ol.hydroVisualizer.setGear (ol.gear);
return true;

}
/‘k‘k

* @unimod.action.descr is something correct
*/
public boolean z8 (StateMachineContext context)
ol.gear = -1;
ol.hydroVisualizer.setGear (ol.gear);
return true;

}
/**

* @unimod.action.descr Starting the engine
*/
public boolean z1 (StateMachineContext context)
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161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226 }

ol.switchedOn = true;

ol.rotations = MIN ROTATIONS;
ol.gear = 0;
ol.hydroVisualizer.setGear (ol.gear);
ol.hydroVisualizer.setStatus (1) ;

if (!'ol.customThread.isAlive()) {
ol.customThread.start () ;

}

return false;

}
/‘k‘k

* @unimod.action.descr Stopping the engine
*/
public boolean z2 (StateMachineContext context) {

ol.switchedOn = false;
ol.rotations = 0;
ol.hydroVisualizer.setRotations (ol.rotations);
ol.hydroVisualizer.setStatus (0);
System.exit (0) ;
return false;

}

public class CustomThread extends Thread {
public void run() {
System.out.println("In the customThread.run");
while (ol.switchedOn) {

if (ol.gasPedalPressed) {
ol.rotations++;

} else {
ol.rotations--;

}

if (ol.rotations < MIN ROTATIONS) {
ol.rotations = MIN ROTATIONS;

}

if (ol.gear != 0) {
checkRotations () ;

}

ol.hydroVisualizer.setRotations (ol.rotations);

try {
Thread.sleep(10);

} catch (InterruptedException e) {
e.printStackTrace() ;

}

}
/**

* @unimod.action.descr Low rotations to MIN ROTATIONS value
*/
public boolean z9 (StateMachineContext context) {
ol.rotations = MIN ROTATIONS;
return true;

}

/**
* @unimod.action.descr Up rotations to MAX ROTATIONS value
*/
public boolean z10 (StateMachineContext context) {
ol.rotations = MAX ROTATIONS;
return true;
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MpunoxeHune 3. Java-knacc, creHepupoBaHHbIN
UHCTPYMeHTanbHbIM cpeacTBomMm UniMod no rpady
nepexoaoB aBTomMaTta

001 package ru.ifmo.hydro;

002

003 /**

004 * This file was generated from model [Modell] on [Tue Mar 07 14:21:15 MSK
20067 .

005 * Do not change content of this file.

006 */

007

008 //

009

010 import java.util.x*;
011

012 import com.evelopers.common.exception.*;

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

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

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

016

017

018 public class ModellEventProcessor extends AbstractEventProcessor ({
019

020 private ModelStructure modelStructure;
021

022 private static final int Al = 1;

023

024 private int decodeStateMachine (String sm) {
025

026 if ("Al".equals(sm)) {

027 return Al;

028 }

029

030 return -1;

}

[N

private AlEventProcessor Al;

public ModellEventProcessor () {
modelStructure = new ModellModelStructure();

O OO O OO O oo
W wwwwwwww
~ o U b W

8 Al = new AlEventProcessor();

9 }
040
041 public ModelStructure getModelStructure() {
042 return modelStructure;
043 }
044
045 public void setControlledObjectsMap (ControlledObjectsMap
controlledObjectsMap) {
046 super.setControlledObjectsMap (controlledObjectsMap) ;
047
048 _Al.init (controlledObjectsMap) ;
049 }
050
051 protected StateMachineConfig process (
052 Event event, StateMachineContext context,
053 StateMachinePath path, StateMachineConfig config) throws
SystemException {
054
055 // get state machine from path
056 int sm = decodeStateMachine (path.getStateMachine());
057
058 try {
059 switch (sm) {
060 case Al:

061l return Al.process(event, context, path, config);



062 default:

063 throw new EventProcessorException ("Unknown state machine ["
+ path.getStateMachine() + "1");

064 }

065 } catch (Exception e) {

066 if (e instanceof SystemException) {

067 throw (SystemException)e;

068 } else {

069 throw new SystemException(e);

070 }

071 }

072 }

073

074 protected StateMachineConfig transiteToStableState (

075 StateMachineContext context,

076 StateMachinePath path, StateMachineConfig config) throws
SystemException {

077

078 // get state machine from path

079 int sm = decodeStateMachine (path.getStateMachine());

080

081 try {

082 switch (sm) {

083 case Al:

084 return Al.transiteToStableState (context, path, config);
085 default:

086 throw new EventProcessorException ("Unknown state machine ["
+ path.getStateMachine() + "1");

087 }

088 } catch (Exception e) {

089 if (e instanceof SystemException) {

090 throw (SystemException)e;

091 } else {

092 throw new SystemException(e);

093 }

094 }

095 }

096

097 private class ModellModelStructure implements ModelStructure {

098

099 private Map configManagers = new HashMap () ;

100

101 private ModellModelStructure () {

102 configManagers.put ("A1l", new
com.evelopers.unimod.runtime.config.DistinguishConfigManager ()) ;

103 }

104

105 public StateMachinePath getRootPath () throws EventProcessorException {
106 return new StateMachinePath ("A1");

107 }

108

109 public StateMachineConfigManager getConfigManager (String stateMachine)
throws EventProcessorException {

110 return (StateMachineConfigManager)configManagers.get (stateMachine);
111 }

112

113 public StateMachineConfig getTopConfig(String stateMachine) throws
EventProcessorException {

114 int sm = decodeStateMachine (stateMachine);

115

116 switch (sm) {

117 case Al:

118 return new StateMachineConfig("Top");

119 default:

120 throw new EventProcessorException ("Unknown state machine ["
+ stateMachine + "]1");

121 }

122 }

123

124 public boolean isFinal (String stateMachine, StateMachineConfig config)

throws EventProcessorException {
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125
126
127
128
129
130
131
132
133
134
135
136
137
138
139

+ stateMachine +

140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194

// get state machine from path
int sm = decodeStateMachine (stateMachine);
int state;

switch (sm)

case Al:
state = .
switch (state) {

case AlEventProcessor.s2:

}

}

{

Al.decodeState (config.getActiveState());

retu

default:

default:
throw new EventProcessorException ("Unknown state machine ["

ll]ll),.

retu

rn true;

rn false;

private class AlEventProcessor {

// states

private
private
private
private
private
private
private
private
private
private
private

private

if

static
static
static
static
static
static
static
static
static
static
static

final
final
final
final
final
final
final
final
final
final
final

int
int
int
int
int
int
int
int
int
int
int

Top = 1;
s5 = 2;
Sleep = 3;
sl = 4;

s9 = 5;

s7T = 6;
Gearl = 7;
s4 = 8;

s2 = 9;
sl10 = 10;
s8 = 11;

int decodeState (String state) {

("Top".equals (state)) {

return

} else

Top;

if ("s5".equals(state)) {
return s5;

} else

if

("Sleep".equals (state)) {
return Sleep;
} else

if ("sl".equals(state)) {

} el

retu
se

if (

} el

rn sl;

"s9".equals (state)) {
return s9;
se

if ("s7".equals(state)) {
return s7;
} else

if ("Gearl".equals(state))
return Gearl;
} else

{
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195

196 if ("s4".equals(state)) {

197 return s4;

198 } else

199

200 if ("s2".equals(state)) {

201 return s2;

202 } else

203

204 if ("sl0".equals(state)) {
205 return s10;

206 } else

207

208 if ("s8".equals(state)) {
209 return s8;

210 }

211

212 return -1;

213 }

214

215 // events

216 private static final int e4 =
217 private static final int e2 =
218 private static final int e7 =
219 private static final int e5 =
220 private static final int el =
221 private static final int e3 =
222 private static final int e6 =
223

224 private int decodeEvent (String event) {

225

226 if ("e4d".equals(event)) {

227 return e4;

228 } else

229

230 if ("e2".equals(event)) {

231 return e2;

232 } else

233

234 if ("e7".equals(event)) {

235 return e7;

236 } else

237

238 if ("eb".equals(event)) {

239 return e5;

240 } else

241

242 if ("el".equals(event)) {

243 return el;

244 } else

245

246 if ("e3".equals(event)) {

247 return e3;

248 } else

249

250 if ("eo6".equals(event)) {

251 return e6;

252 }

253

254 return -1;

255 }

256

257 private ru.ifmo.hydro.Hydro ol;

258

259 private void init (ControlledObjectsMap controlledObjectsMap) {

260 ol =

(ru.ifmo.hydro.Hydro) controlledObjectsMap.getControlledObject ("ol");

261 }

262

263 private StateMachineConfig process (Event event, StateMachineContext
context, StateMachinePath path, StateMachineConfig config) throws Exception {
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264
265
266
267
268
269
270
271
272
273
274
context,
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310

config.getActiveState ()

311
312
313
314
315
context,
316
317
318
319
320
321
322
323
324
325
326
327
328

config

config

// execute included state machines
executeSubmachines (event,

return config;

}

lookForTransition (event,

context,

context,

transiteToStableState (context, path,

path,

private void executeSubmachines (Event event,

StateMachinePath path,
int state =

while

}
}
}

(true) {
switch

(state)
case sb5:

return;
case Sleep:

return;
case sl:

return;
case s9:

return;
case s7:

return;
case Gearl:

return;
case s4:

return;
case s2:

return;
case s10:

return;
case s8:

return;
default:

{

StateMachineConfig config)
decodeState (config.getActiveState())

path, config);

confiqg);

confiqg);

StateMachineContext
throws Exception {

throw new EventProcessorException ("State with name ["

+ H]

is unknown for state machine

[AL]")

private StateMachineConfig transiteToStableState (StateMachineContext

StateMachinePath path,

int s

switch

StateMachineConfig config)

throws Exception {

decodeState (config.getActiveState())
Event event;

(s) A

case Top:

"sl#Sleep##true);

329
330

fireComeToState (context,

// sl->Sleep

event =

[true]/
Event.NO EVENT;
fireTransitionFound (context,

path,

path,

"Sl"),’

"sl", event,

+
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331
332
333
334
335
336 }
337

fireComeToState (context, path, "Sleep");
// Sleep []

return new StateMachineConfig("Sleep");

338 return config;

339 }
340

341 private StateMachineConfig lookForTransition (Event event,
StateMachineContext context, StateMachinePath path, StateMachineConfig config)

throws Exception {
342
343
344
345
346

347 BitSet calculatedInputActions = new BitSet (0);

348
349 int s =
350 int e =
351

decodeState (config.getActiveState())
decodeEvent (event.getName () ) ;

352 while (true) {
353 switch (s) {

354
355
356
357
358
359
360
361
362
event, "sS#sd#eS#true");
363
364
365
366
367
368
"sS5#sd#eb#true");
369
370
371
372
373
374

case sb:

switch (e) {
case eb5:

// s5->s4 e5[true]/

fireTransitionCandidate (context, path, "s5",

fireTransitionFound (context, path, "s5", event,

fireComeToState (context, path, "s4");

// s4 [ol.zl]
fireBeforeOutputActionExecution (context, path,

"sS#sd#eSttrue”, "ol.zl");

375
376
377
378

ol.zl (context);

fireAfterOutputActionExecution (context, path,

"sS#sd#eSttrue”, "ol.zl");

379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395

return new StateMachineConfig("s4");

default:

// transition not found
return config;

}

case Sleep:

switch (e) {
case e7:

// Sleep->s4 e7[truel/
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396
397
event,
398
399
400
401
402
403
event,
404
405
406
407
408
409

"Sleep#sd#eT#true",

410
411
412
413

"Sleep#sdteTftrue",

414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
event,
433
434
435
436
437
438

"sO9#slO0#e2#true");

439
440
"s9#sl0#e2#true",
441
442
443
444
"s9#sl0#e2#true",
445
446
447
448
449
"s9#sl0#e2#true",
450
451
452
453
"s9#slO0#elftrue",
454
455
456

"ol.

"ol.

"ol.

"ol.

fireTransitionCandidate (context, path, "Sleep"

"Sleep#sdteTftrue") ;

fireTransitionFound (context, path, "Sleep",

"Sleep#sd#eT#true");

fireComeToState (context, path, "s4");

// s4 [ol.zl]
fireBeforeOutputActionExecution (context, path,

"ol.z1");
ol.zl (context);
fireAfterOutputActionExecution (context, path,

"ol.z1l");
return new StateMachineConfig("s4");

default:

// transition not found
return config;

}
case s9:
switch (e) {
case e2:
// s9->s10 e2[true]/0l.z10
fireTransitionCandidate (context,

path, "s9",

"s9#s10#e2#true™);

fireTransitionFound (context, path, "s9",

fireBeforeOutputActionExecution (context, path,

z10") ;

01.z10 (context) ;

fireAfterOutputActionExecution (context, path,
z10") ;

fireComeToState (context, path, "sl1l0");
// s10 [o0l.z6]
fireBeforeOutputActionExecution (context, path,
z6");

ol.z6 (context) ;
fireAfterOutputActionExecution (context, path,

z6") ;
return new StateMachineConfig("s10");

’

event,
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457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472

}

case s7:

switch

event, "s7#Gearl#el#true");

473

474

475

476

477

478
"sT7#Gearl#el#true");
479

480
"sT7#Gearlfelftrue",
481

482

483

484
"sT7#Gearlfe2#true",
485

486

487

488

489
"sT7#Gearlfe2#true",
490

491

492

493
"sT7#Gearlfelftrue",
494

495

496

497

498

499

500

501

"ol

"ol

"ol

"ol.

.z10") ;

.z10") ;

.z3");

z3");

event, "sT7#s8#el#true");

502
503
504
505
506
507
"sT7#s8#elftrue");
508
509

"sT#s8#elfftrue", "ol.z9");

510
511
512
513

"sT7#s8#elftrue”™, "o0l.z9");

514
515
516
517

default:

// transition not found
return config;

(e) |
case e2:

// s7->Gearl e2[true]/0l.z10

fireTransitionCandidate (context, path, "s7",

fireTransitionFound (context, path, "s7", event,

fireBeforeOutputActionExecution (context, path,

01.z10 (context) ;

fireAfterOutputActionExecution (context, path,

fireComeToState (context, path, "Gearl");

// Gearl [o0l.z3]
fireBeforeOutputActionExecution (context, path,
ol.z3 (context) ;
fireAfterOutputActionExecution (context, path,

return new StateMachineConfig("Gearl");

case el:

// s7->s8 el[true]/o0l.z9

fireTransitionCandidate (context, path, "s7",

fireTransitionFound (context, path, "s7", event,

fireBeforeOutputActionExecution (context, path,

0l.z9 (context) ;

fireAfterOutputActionExecution (context, path,

fireComeToState (context, path, "s8");

// s8 [0l.z5]
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518
"sT#s8#elfftrue", "ol.z5");
519
520
521
522
"sT7#s8#elftrue”™, "ol.z5");
523
524
525
526
527
528
529
530

531 }

532

533 case Gearl:

534
535

536 switch

537
538
539
540
541
event, "Gearl#sd#eS#true");
542
543
544
545
546
547
event, "Gearl#sd#eb#true");
548
549
550
551
552
553

"Gearl#s4#eS#true", "ol.zl");

554
555
556
557

"Gearl#s4#eS#true", "ol.zl");

558
559
560
5601
562
563
564
565
event, "Gearl#sT#el#true");
566
567
568
569
570
571
event, "Gearl#sT7#elftrue");
572
573

"Gearl#sT7#el#true", "o0l.z9");

574
575
576
577

"Gearl#sT7#el#true™, "o0l.z9");

578

fireBeforeOutputActionExecution (context, path,

ol.z5(context) ;
fireAfterOutputActionExecution (context, path,

return new StateMachineConfig("s8");

default:

// transition not found
return config;

(e) |

case eb:

// Gearl->s4 eb5[true]l/

fireTransitionCandidate (context, path, "Gearl"

fireTransitionFound (context, path, "Gearl",

fireComeToState (context, path, "s4");

// s4 [ol.zl]
fireBeforeOutputActionExecution (context, path,
ol.zl (context);
fireAfterOutputActionExecution (context, path,

return new StateMachineConfig("s4");

case el:

// Gearl->s7 el[true]/ol.z9

fireTransitionCandidate (context, path, "Gearl"

fireTransitionFound (context, path, "Gearl",

fireBeforeOutputActionExecution (context, path,

0l.z9 (context) ;

fireAfterOutputActionExecution (context, path,

’

’
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579
580
581
582

fireComeToState (context, path, "s7");

// sT7 [0l.z4]
fireBeforeOutputActionExecution (context

"Gearl#sT7#el#true", "ol.z4d");

583
584
585
586

ol.z4 (context) ;

fireAfterOutputActionExecution (context,

"Gearl#s7#el#true™, "ol.z4d");

587
588
589
590
591
592
593
594
595
596

return new StateMachineConfig("s7");

default:

// transition not found
return config;

}

597 case s4:

598

599

600

601

602

603

604

605

event, "s4d#sS5#ed#true");
606

607

608

609

610

011
"sd#sS#ed#ttrue") ;
612

613

614

615

616

617
"s4#sS5#edftrue”™, "o0l.z8");
618

619

620

621
"sd#sb#edftrue", "ol.z8");
622

623

624

625

626

627

628

629

event, "s4#Gearl#e3#true");

630
631
632
633
634
635
"sd4#Gearl#e3ftrue");
636
637
638
639
640
041

switch (e) {
case e4:

// s4->s5 e4d[truel/

fireTransitionCandidate (context, path,

fireTransitionFound (context, path, "s4"

fireComeToState (context, path, "s5");
// s5 [0l.z8]
fireBeforeOutputActionExecution (context
o0l.z8 (context) ;
fireAfterOutputActionExecution (context,

return new StateMachineConfig("sb5");

case e3:
// sd4->Gearl e3[true]l/

fireTransitionCandidate (context, path,

fireTransitionFound (context, path, "s4"

fireComeToState (context, path, "Gearl");

// Gearl [0l.z3]
fireBeforeOutputActionExecution (context

, path,

path,

"54",

, event,

, path,

path,

"84",

, event,

’

, path,
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"sd#Gearl#e3ftrue"
642
643
044
645
"sd4#Gearl#e3ftrue"
646
647
648
649
650
651
652
653

, "ol.z3");
ol.z3 (context) ;
fireAfterOutputActionExecution (context, path,
, "ol.z3");
return new StateMachineConfig("Gearl");
case e6:

// s4->s2 e6[true]/ol.z2

fireTransitionCandidate (context, path, "s4",

event, "sd#s2#e6#true");

654
655
656
657
658
659
"sd#s2#ebftrue") ;
660
661

fireTransitionFound (context, path, "s4", event,

fireBeforeOutputActionExecution (context, path,

"s4#s2#eoftrue”™, "ol.z2");

662
663
664
665

0l.z2 (context) ;

fireAfterOutputActionExecution (context, path,

"s4#s2#eoftrue”™, "ol.z2");

666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688

fireComeToState (context, path, "s2");
// s2 []
return new StateMachineConfig("s2");

default:

// transition not found
return config;

}
case s10:
switch (e) {
case e2:
// s10->s8 e2[true]/0l.z10

fireTransitionCandidate (context, path, "s10",

event, "slO#s8#e2#true");

689
690
691
692
693
694

fireTransitionFound (context, path, "s10",

event, "slO#s8#el#true");

695
696
"slO0#s8#el2f#true",
697
698
699
700
"slO0#s8#e2#true",
701
702

fireBeforeOutputActionExecution (context, path,
"o0l.z10");

01.z10 (context) ;

fireAfterOutputActionExecution (context, path,
"ol.z1l0");

fireComeToState (context, path, "s8");
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703
704
705
"slO0#s8#elftrue",
706
707
708
709
"sl0#s8#e2#true",
710
711
712
713
714
715
716
717

"ol.

"ol.

z5") ;

z5") ;

event, "slO0#s9#el#true");

718
719
720
721
722
723

event, "slO#s9#el#true");

724
725
"s1l0#s9#el#true",
726
727
728
729
"sl0#s9#elftrue",
730
731
732
733
734
"sl0#s9#elftrue",
735
736
737
738
"s1l0#s9#el#true",
739
740
741
742
743
744
745
746
7477
748
749
750
751
752
753
754
755
756
757

"ol.

"ol.

"ol.

"ol.

z9") ;

z9");

z7") ;

z7") ;

case s8:

event, "s8#s7#el2#true");

758
759
760
761
762
763
"s8#sTH#el#true") ;

// s8 [ol.z5]
fireBeforeOutputActionExecution (context, path,
ol.z5(context);
fireAfterOutputActionExecution (context, path,

return new StateMachineConfig("s8");

case el:

// s10->s9 el[true]/ol.z9

fireTransitionCandidate (context, path, "s10",

fireTransitionFound (context, path, "s10",

fireBeforeOutputActionExecution (context, path,

0l.z9 (context) ;

fireAfterOutputActionExecution (context, path,

fireComeToState (context, path, "s9");

// s9 [0l.z7]
fireBeforeOutputActionExecution (context, path,
ol.z7 (context) ;
fireAfterOutputActionExecution (context, path,

return new StateMachineConfig("s9");

default:

// transition not found
return config;

(e) A

case e2:

// s8->s7 e2[true]/ol.z9

fireTransitionCandidate (context, path, "s8",

fireTransitionFound (context, path, "s8", event,
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764

765
"s8#sTHel2#true",
766

767

768

769
"s8#sTH#e2#true",
770

771

772

773

774
"s8#sTH#e2ftrue",
775

776

7777

778
"s8#sTHel2#true",
779
780
781
782
783
784
785
786
event,
787
788
789
790
791
792

"s8#slO0#elftrue™);

793

794
"s8#sl10#el#true",
795

796

797

798
"s8#sl0#elftrue",
799

800

801

802

803
"s8#sl0#elftrue",
804

805

806

807
"s8#sl0#elftrue",
808
809
810
811
812
813
814
815
816
817
818
819
state
820
821 }
822 }

823

"ol.

"ol.

"ol.

"ol.

’

"ol.

"ol.

"ol.

"ol.

[" + config.getActiveState()

}

fireBeforeOutputActionExecution (context, path,

z9");
0l.z9 (context) ;

fireAfterOutputActionExecution (context, path,
z9") ;

fireComeToState (context, path, "s7");
// s7 [ol.z4]
fireBeforeOutputActionExecution (context, path,
z4");

ol.z4 (context);

fireAfterOutputActionExecution (context, path,

z4");
return new StateMachineConfig("s7");

case el:
// s8->s10 el[true]/ol.z9
"58",

fireTransitionCandidate (context, path,

"s8#s10#elfftrue™);

fireTransitionFound (context, path, "s8", event,

fireBeforeOutputActionExecution (context, path,

z9");
0l.z9 (context) ;

fireAfterOutputActionExecution (context, path,
z9") ;

fireComeToState (context, path, "sl1l0");

// s10 [0l.z6]

fireBeforeOutputActionExecution (context, path,

z6") ;
ol.z6 (context);
fireAfterOutputActionExecution (context, path,

z6") ;
return new StateMachineConfig("s10");

default:

// transition not found
return config;

}
default:

throw new EventProcessorException ("Incorrect stable
+ "] in state machine [A1]");
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824
825
826
827

calculatedInputActions,

828
829
830
831
832
833
834
835
836
837

}

private static boolean isInputActionCalculated(BitSet

boo
if

}

lean b

('b) |

int k) {

= calculatedInputActions.get (k) ;

calculatedInputActions.set (k) ;

return b;

}

MpunoxeHune 4. UcxoaHble Koabl UHTepdenca NnpunoXxeHus

HydroVisualizerForm. java

001 package ru.ifmo.hydro;

002

003 import javax.swing.*;

004 import javax.swing.border.Border;

005 import javax.swing.border.TitledBorder;

006 import java.awt.*;

007 import java.awt.event.ActionEvent;

008 import java.awt.event.ActionListener;

009 import java.awt.event.MouselListener;

010 import java.awt.event.MouseEvent;

011

012 public class HydroVisualizerForm extends JFrame implements HydroVisualizer,
ActionListener, MouselListener {

013 public static final long serialVersionUID = 1234567890521;
014 public static final String OFF = "BHKJI";

015 public static final String ON = "BKJI";

016 public static final String FORWARD = "BIEPEN";

017 public static final String BACKWARD = "HA3ALI";

018 public static final String NEUTRAL = "HEWTPAJIL";

019 public static final String GAS = "T'A3";

020 public static final String HYDRO STATE = "HAIIPABJIEHVE";
021

022 private JButton btnRotations;

023 private JButton btnOn;

024 private JButton btnOff;

025 private JRadioButton rbnForward;

026 private JRadioButton rbnBackward;

027 private JRadioButton rbnNeutral;

028 private TachometerPanel tachometerPanel;

029

030 private Hydro hydro;

031

032 public HydroVisualizerForm(String title, Hydro hydro) {
033 super (title);

034

035 this.hydro = hydro;

036

037 setSize (400, 300);

038

039 getContentPane () .setLayout (new GridBagLayout());
040 GridBagConstraints ¢ = new GridBagConstraints();
041 c.insets new Insets (2, 5, 2, 5);

042

043 c.gridx = 0;

044 c.gridy = 0;

045 btnOn = new JButton (ON) ;

046 btnOn.addActionListener (this);
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047
048
049
050
051
052
053
054
055
056

HYDRO STATE

057
058
059
060
061
062
063
064
065
066
067
068
069
070
071
072
073
074
075
076
077
078
079
080
081
082
083
084
085
086
087
088
089
090
091
092
093
094
095
096
097
098
099
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116

}

getContentPane () .add (btnOn, c);

c.gridx = 1;

btnOff = new JButton (OFF) ;
btnOff.addActionlListener (this) ;
getContentPane () .add (btnOff, c);

JPanel switchPanel = new JPanel (new GridBagLayout());

Border etched = BorderFactory.createEtchedBorder();

TitledBorder titledBorder = BorderFactory.createTitledBorder (etched,
+ ":"),.

switchPanel.setBorder (titledBorder) ;

c.gridx 0;

c.gridy = 1;

c.gridwidth = 2;
getContentPane () .add (switchPanel, c);

c.gridx = 2;
c.weightx = 1.0;

c.fill = GridBagConstraints.BOTH;

tachometerPanel = new TachometerPanel () ;
tachometerPanel.setBorder (BorderFactory.createEtchedBorder()) ;
getContentPane () .add (tachometerPanel, c);

rbnNeutral = new JRadioButton (NEUTRAL) ;
rbnNeutral.addActionListener (this);
rbnForward = new JRadioButton (FORWARD) ;
rbnForward.addActionListener (this) ;
rbnBackward = new JRadioButton (BACKWARD) ;
rbnBackward.addActionListener (this) ;
ButtonGroup buttonGroup = new ButtonGroup();
buttonGroup.add (rbnNeutral) ;

buttonGroup.add (rbnForward) ;

buttonGroup.add (rbnBackward) ;

c.gridx = 0;

c.weightx = 0.0;

c.gridy = 0;

c.anchor = GridBagConstraints.WEST;

switchPanel.add (rbnForward, c);

c.gridy = 1;
switchPanel.add (rbnBackward, c);

c.gridy = 2;
switchPanel.add (rbnNeutral, c);

.gridy = 2;

.gridwidth = 4;

.anchor = GridBagConstraints.CENTER;
.fill = GridBagConstraints.NONE;
c.weightx = 1.0;

btnRotations = new JButton (GAS) ;
btnRotations.addMouselListener (this) ;
getContentPane () .add (btnRotations, c);

Q Q0

setVisible (true) ;

setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;

public void setRotations (int rotations) {

}

tachometerPanel.setRotations (rotations);
repaint () ;

public void setGear (int gear) {

}

tachometerPanel.setGear (gear) ;
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117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141

public

public
if

if

if

if

if

}

void setStatus (int status) {

void actionPerformed (ActionEvent ae) {
(ae.getSource () == btnOn) {
hydro.start () ;

(ae.getSource () == btnOff) ({
hydro.stop() ;
(ae.getSource () == rbnForward) {

hydro.switchToForward() ;

(ae.getSource () == rbnBackward) {
hydro.switchToBackward() ;

(ae.getSource () == rbnNeutral) {
hydro.switchToNeutral () ;

public void mouseClicked (MouseEvent e) {
//To change body of implemented methods use File | Settings

Templates.

142
143
144
145
146
147
148
149
150
151
152
153

}

public void mousePressed (MouseEvent e) {
hydro.gasPedalPressed() ;

}

public void mouseReleased (MouseEvent e) {
hydro.gasPedalReleased() ;

}

public void mouseEntered (MouseEvent e) {
//To change body of implemented methods use File | Settings

Templates.

154
155
156
157

}

public void mouseExited (MouseEvent e) {
//To change body of implemented methods use File | Settings

Templates.

158
159

}
}

TachometrPanel. java

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21

package ru.ifmo.hydro;

import javax.swing.*;

import java.awt.*;

* Created by Andrey Vokin.

* Date: 28.12.2005

00:40

/**
* User: admin
* Time: 1:
*/

public class TachometerPanel extends JPanel ({

public

public
public
public
public

public

static

static
static
static
static

static

final

final
final
final
final

final

long serialVersionUID = 1234567890561;

int RADIUS X = 50;
int RADIUS Y = 50;
int CENTER X = 125;
int CENTER Y = 90;

String ROTATIONS = "OGopoTe";

File

File

File
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

public static final String GEAR = "nepegnaua';
/**

* Maximal value of the engine rotations.

*/

public static final int MAX ROTATIONS = 3000;
private JLabel 1lblRotations;

private int rotations;

private int gear;

public TachometerPanel () {
super () ;

1blRotations = new JLabel();
add (1blRotations) ;
}

public void drawlLine (Graphics g, double angle) ({
int y = CENTER Y - (int) (Math.sin(Math.PI * angle / 180) * RADIUS Y);
int x = CENTER X - (int) (Math.cos(Math.PI * angle / 180) * RADIUS X);
g.drawLine (CENTER X, CENTER Y, x, y);

}

public void paint (Graphics g) {
super.paint (g);
double angle = 1.0 * rotations / MAX ROTATIONS * 180;
g.drawArc (CENTER X - RADIUS X, CENTER Y - RADIUS Y, 2 * RADIUS X, 2 *

RADIUS Y, 0, 180);

52
53
54
55
56
57
gear) ;
58
59
60
6l
62
63
64
65
66
67
68
69 }

drawLine (g, angle);
g.drawOval (200, 150, 2, 2);
}

private wvoid write () {
lblRotations.setText (ROTATIONS + ": " + rotations + ", " 4+ GEAR + ": "

}

public void setRotations (int rotations) {
this.rotations = rotations;
write();

}

public void setGear (int gear) {
this.gear = gear;
write () ;
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