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BBeaeHue

J_—[aHHaﬂ pa60Ta OCHOBBIBACTCA Ha pa60Te “My.HBTI/Ial"eHTHaSI CUCTCMA JOPOKHOIO

nBuxenus” [1].
Lenpto Hacrosimeld pabOTHI SBISAETCS HW3YYCHHE TEKCTOBOIO SI3bIKA AaBTOMATHOIO

NnporpaMmMHupoBaHusl H BO3MOXKHOCTEH €ro INPpUMCHCHUA Ha MNPHUMCPC CHUCTCMBI JOPOKHOIO

JABUXKCHUA.



1. MocTaHOBKa 3aa4aun

HGHB pa6OTBI — CO31aHHUC MYHBTHareHTHOﬁ CUCTCMBbI OOPOKHOTO ABUIKCHUSA aBTOMOOHJICH

Ha s13bIKe Java M TEKCTOBOM SI3bIKE aBTOMATHOTO MPOTrPaMMHUPOBAHUSI.
Taxke kak U B pabote “MynbTHareHTHas CHUCTeMa JOPOXKHOTO JBUKCHHS aBTOMOOWIN
OyAyT €3AUTh MO YIUIAM ropo/ia C COOIIOICHIEM MIPABUII IOPOKHOTO JBHKEHUSI.
B nmanHoii paboTe B3STa YNpoOIEHHAs CXeMa TaKOro JIBHKCHHUS: IOPOTHU UMEIOT MO OJTHOU

MMOJIOCC ABMIXKCHUA B KAXKAYIO CTOPOHY, KOTOPBIC Pa3CIICHbL HBOﬁHOﬁ MOJIOCOIA.



2. TeKCcTOBbIN A3bIK aBTOMATHOrro NporpamMmmMmMpoBaHUs

TeKCTOBBIH S3bIK ABTOMATHOTO MTPOrPaMMHUPOBAHUS, ONMCHIBAEMBIH B CIEAYIOIIEM pa3Jiene,
npenHa3zHaveH s (OpMaIbHON 3alMCH aBTOMATOB B BHJIE OJIM3KOM K MPEICTABICHUIO aBTOMATOB
B SWITCH-texnonoruu [2, 3].

I[Ipu wucnons3oBanuu SWITCH-TEXHONOTUN peau3alusg aBTOMATOB JIOJDKHA OBITh
nzomMoppHa rpady MNEPexoJ0B, OJHAKO HA MPAKTHKE MO KOAY MNPOTpaMMbl TSDKEIO TIOHSThH
JEHUCTBUTENBHO JM 3TO Tak. KoMImuisTop He cmocoOeH MOHATH, YTO BO BPEMsl peasi3aluu ObLia
nonyuieHa omuoka. Hanpumep, MOXKHO MPOMYCTUTh BCEro OJUH onepaTtop break u mporpamma
CTaHET HEKOPPEKTHOM.

Peanuszanust aBromMara Ha paccMaTpUBacMOM SI3bIKE aBTOMATHOTO IMPOTPAMMUPOBAHUS
MO3BOJISIET  rapaHTHpPOBaTh u30MOp(HOCTH Tpady mepexomoB, U30aBsLs, TEM  CaMbIM,
porpaMMHCTa OT LEJOro Kjacca OmHUOOK. XOTs, MOXHO ObUIO M paHbIlle T'€HEPHUpPOBATh KOJ
aBromaTta 1o rpady nepexojoB (HampuMmep, ¢ MOMOIILI0 MHCTPYMEHTaJdbHOro cpeactBa UniMod
[4]), 3HAaUNTENBHO yMEHBINAs BEPOSTHOCTh MOAOOHBIX omuOOK. OnHaKo rpaduueckoe omrcaHue
aBTOMATOB HE SIBJIIETCS E€IUHCTBEHHBIM, U UX TEKCTOBOE MPEJCTABIEHHE MOXET ObITh BecbMa
MIOJIE3HBIM IS TPAKTHYECKOTO MCIIOJIb30BaHUS.

[Tockonpky paccMaTpuBaeMblidi $I3bIK ABTOMATHOTO IPOrPAaMMHUpPOBaHUs He oOJsajaer
BBIUMCIIUTEIHHON MOITHOCTHIO MAITUHBI THIOPUHTA, TO MHUCATh MPOTPAMMBI TOJILKO HA HEM HEJNb3sl.
Jnis Toro, 4troObl HamucaTh MNPOrpaMMy B II€JIOM, HEOOXOJMMa HHTErpanus C KaKUM-IH00
YHHUBEPCATBHBIM SI3BIKOM MIPOrpaMMHUpOBaHus. B maHHOM citydae 310 si3bIK Java.

Takum o00pa3oM, TpH HCMOJIB30BAHUU PACCMATPUBAEMOTO SI3bIKA YJA€TCA COKPATHUTh
CEMaHTHYECKH Tpoben Mexay rpadoM TEpexoJOoB aBTOMaTa M €ro peaju3alueid Ha

TpaAULIUOHHOM UMIICPATHUBHOM S3BIKC IIPOIrpaMMHUPOBAHUS.



3. Peanunsauusn TEeKCTOBOIo A3blKa dBTOMaTHOIo

nporpaMmMupoBaHus

PaccmarpuBaemblii TEKCTOBBIN A3bIK ABTOMAaTHOTO IPOTPAaMMHUPOBAHUS PEAIM30BaH B CpeJie
MPS (Meta Programming System) [5], pa3paboTaHHO! B KOMIIaHUU JetBrains.

TpagunuoHHo mporpaMMa HHIIETCS B JIOOOM TEKCTOBOM peJakTope, a 3aTeM
KoMuiupyercs. OZHUM U3 STANOB KOMIWJIALUM SBISETCS CHHTAKCHMYECKUI aHalIM3, B XOJe
KOTOPOT'O CTPOUTCS a0CTPAKTHOE CUHTAKCHYECKOE JIEPEBO.

B MPS ¢da3za cuHTakcHueckoro aHaimsza OTCYTCTBYeT [6, 7], TaKk Kak TMOJb30BaTelbh C
MIOMOIIBIO  CIIEIHAJIBHOTO PENAaKTOpa MOMKET CTPOMTH TOJBKO CHHTAaKCHYECKH IPABUIIbHBIE
KOHCTpYKIMH. Takum oO0pa3oM, Ha camMOM Jeje I0Jb30BaTelIb CaM CTPOUT aOCTpaKTHOE

CHHTAKCHYCCKOC JICPCBO.

3.1. KpaTkoe onncaHue cMHTakcuca

OnuieM CUHTAKCUC TEKCTOBOTO SI3bIKa aBTOMATHOT'O MPOTPaMMHUPOBAHUS.
OcCHOBHBIE KOHCTPYKIUU A3bIKA:
e event <type> <name> () {<statements>}
C MOMOMIBIO 3TOM KOHCTPYKIIUHU OMUCHIBAIOTCS BO3ZMOKHBIE COOBITHSI.
Hanpuwmep:

event void e0 ( ) {<no statements>}

e initial state <name> {<statements>}
HauanbHoe cocTossHME aBTOMATA.

3nech <statements> — onucaHus Nepexo0B U BIOKEHHBIX aBTOMATOB .

e final state <name> {<no statements>}

Koneunoe cocrossHne aBToMara.

° on <event name> if (this.a.x1l( )) execute this.a.zl( ),

execute this.a.z2( ) transite to <new state name>;
DTa KOHCTPYKIUS 3a/1a€T Mepexo]] B COCTOsAHNEe <new state name> npu coOBITUH

<event name> u BXOJHOU nepeMeHHON x1 .



OTaenbHO CTOMT CKa3aTh Npo KOHCTpykuuio this.a.* (). [Ipeanonaraercs, uyto B
00J1aCTH BHJIMMOCTH aBTOMAaTa OIpeJie]icH OOBEKT a, B KOTOPOM PEalIn30BaHbI BXOIHBIC

U BBIXOJHBIC TIepeMeHHbIe. [Ipy oTom this.a.* ( ) ecTb oOpaiieHue K HUM.



4. CozpgaHne aBTomarta B cpeae VPS

Jus peanuzanuu aBromara B cpeae MPS HeoOX0auMo CO3/aTh MPOEKT U MOJKIIOYHTH K
HEMY TEKCTOBBIH SI3bIK aBTOMATHOTO NporpammupoBanus. [locme 3Toro B MPOEKTe MOXKHO
CO3/1aBaTh HOBBIE MOJIEIU C aBTOMAaTaMU BHYTPH.

Ha puc. 1 mokazan OTKpBITBINA MPOEKT vehicles (TPAaHCTIOPTHBIE CPEICTBA) C MOIKITFOYEHHBIM

SI3BIKOM aBTOMATHOT'O IporpamMMupoBanus (stateMachine).

IH JetBrains MPS: C:\stateMachine\stateMachine.mpr [automobile]

File Edit Generate Go To Tools Windows Yersion Control Help

| Project - C:\stateMachine!

oject - C achine';stateMa . () AutomobileAutomata | (C) Automobile
Logical View | File View | i (&) JunctionAutomata |
[Fed Project e | /*package*/ statemachine Automobiledutomata extzﬂ
9 (5) pihicles ; =
¢ M < << static fields >>
- @junction :

e (£) Junctionautomnata Automobile a ;

¢ & autornobile

o= t) Automobile << constructors >> 4
o (1) sutormnobileAutornata ; =
o= @ statelMachine ] << methods >>

o IEl <java_stub
o (L) stateMachine (up-to-date)

<< static methods >

[4]

E event void e0 ( ) { «no statements> }

Substates:
<< ... 22

initial state si {
transite to =0 ;

}

Outgoing transitions:

E ; : state sD’{_
on:Rlt il Ehimc @eoaklol 1) i on &0 if ( this . a . %0 ( ) ) tran
onzEliaRi( khasy: soaadsl o )il : on 20 if ( this . a . x1 ( ) ) execu

H on =0 execute this . a . z1 ( ) :
: Internal transitions:

on =0 execute this . a . =1 {

}
state =1 {

2 on 0 if ( !'{ this . a . =0 ( ) ) )
! RActions on enter: }

state =2 |
on 20 if ( this . a . ®x0 ( )} ) execu

Rctions on exit:

[4] Il | [»]

] M I | I_"l-Me.ssages_'] W Output View |
Status [ 571 of O6M [ GC |

Puc. 1. Co3nanue aBToMara B cpene MPS
MogensamMu  ABIAIOTCSL  junction (NMEPEeKpPecToK) u automobile. Tlpu wucnonb30BaHUU
paccMaTpUBaeMoro si3bIKa aBTOMAT CO3JAETCS 3all0JIHEHHEM HEKOTOphIX IabioHoB. Hampumep, B
COCTOSTHHE MOKHO JT0OaBUTh KOHCTPYKIHMIO “on * if * execute * transite to *“u
3aIl0JIHUTh COOTBETCTBYIOIIKE 3JIEMEHTHI 3TOT0 1A0JIOHA.

[HoxpoGHO 0 co3nanuu Moeneii ¢ moMombio MPS MOXHO pouecTs B padote [S].



5. CTpyKTypa nporpamMmmbl

[TockonbKy TEKCTOBBIA fA3BIK ABTOMATHOI'O HMPOrPAMMHMPOBAHHUS MHTEIPUPYETCA C SI3BIKOM
Java, TO HeaBTOMaTHas 4acTh MpoekTa ‘“‘MyJbTHareHTHas CHUCTEMa JOPOKHOIO JBMKEHUS
NepBOHAYaIBHO co31anHas Ha C++, ObuTa epenucana Ha Java.

[IpoexT peanu3oBaH Kak amnruier.

Kitaccbl MOXKHO pa3ienuTh Ha IB€ KaTErOpHH: aBTOMATHBIE U BCTIOMOT'aTeJIbHBIE.

ABTOMAaTHEBIE KJIACCHI:

e Automobile - kJjlacc aBTOMOOUIL;
e AutomobileAutomata - aBTOMAaT, YNPABJISKIMN aBTOMOOUIIEM;
e AutomobileAutomataStates - COCTOSHUS arToMaTa,

yHnpaBJIidnomero aBTOMOOUIIEM ;

e AutomobileAutomataByHand - peanusanuusd aBsTomMarTa,

yopasagapmero arToMoOuieM, C noMombil SWITCH-TEeXHOJIOTUM;

e Junction - kJjlacC TEpPeKpecTOokK;

e JunctionAutomata - aBTOMAT, YIPAaBJIALIUY [IepPeKpPeCTKOM;

e JunctionAutomataStates - cocTogHUS aBTOMaTa, YHIPABJISOIETO
IEPEKPECTKOM;

e JunctionAutomata - aBTOMAT, YIPAaBJIALIUY IepPeKpPeCTKOM.

BcrniomorarenbHbIe KIIaCChI:
e CWorld - xJjlacc KapTH;
e MainFrame - anmjuer;
ABTOMAaTHBIE KJIACCHI MCIONB3YIOTCS JJIsi YIpaBieHUs MamuHaMud U cBetodopamu. OHU
MPUBEAECHBI B PUI0KECHUAX.
BcnomorarenbHbie Kiacchl MCHOJB3YIOTCS NIl oOecredeHus] padoThl OKHA, pEaKIMh Ha
JCHUCTBUS MOJIB30BATENsI, OTOOpaKEHUsS KapThl M MamyH. Kol BClOMOraTelbHBIX KJIacCoB B paboTe

He npuBoauTcs. OH omyOMKoBaH Ha caiite http://is.ifmo.ru B paznene “ABTOMaTHBIN S3bIK .




6. ABTOomMmaT Automobile (Al)

6.1. OnucaHue

JlaHHbBII aBTOMAT NpeaHAa3HAuYeH Uil YIPaBICHHsS aBTOMOOWJIEM. AJTOPUTM YIIPaBJICHUS
cnenytomuii. Mcxomueim siBrsiercss coctosinue 0 — “Edem”. B JaHHOM COCTOSSHUM MallliHa
nepemMeniaercs o gopore. Eciu Bepeayu okasbIBaeTcs Apyras MalldHA, TO aBTOMAT MEPEXOJIUT B
cocrostaue 1 — “JKoem mawumny”, v 5KJIET 10 TE€X MOP, IOKa OHA HE YelIeT. 3a HEKOTOPOE PacCTOsSTHUE
710 TIEPEKPECTKa aBTOMAT MEPEXOJUT B COCTOsIHUE 2 — “Edem neped nepexpecmkom’, CIy4aiHbIM
00pa3oM BBIOMpAETCS HAIPaBIICHUE MOBOPOTA, W BKJIIOYAIOTCS MOBOPOTHBIE OTHU. Ecnu Bnepeau
OKa3bIBACTCsl Apyras MallhHa, TO aBTOMAT MEPEXOJUT B coctosHue 3 — “JKdem mawuny nepeo
nepekpecmkom’, U KJIET, IOKa OHA He yeneT. Tak ke BO3MO)KHA OCTaHOBKA Mepe]l MEPEKPECTKOM,
eciu oH 3aHAT (cocrosiHue 4 — “Cmoum Ha nepekpecmrke’). Ecnu nepekpecTok cBOOOJEH, TO MbI
MOBOpPAauMBaeM, BBIOpAB COCTOSIHHME COOTBETCTBEHHO HalpaBiieHHI0 MmoBopora. [locie moBopoTa

aBTOMAT BO3BPAIACTCA B UCXOJHOC COCTOAHUC 0.

6.2. CoObiTHA

e(0 — mpouwro Bpems dt.

6.3. BxoagHble nepeMeHHble

%0 — Boepeau CTOUT MallnHa.

x1 — BHepeau NepEKPECTOK.

X2 — MEPEKPECTOK (CTOI JIMHUA).
X 3 — HaIpaBJIEHUE II0BOPOTA.

x4 — NepeKpecToK CBOOOJIECH.

x5 — 3eJIeHbIN CUTHAJ cBeTOdopa.

X 6 — IPOE3]] MePEKPECTKA 3aKOHUEH.

10



6.4. BbixogHble BoO3aencTBuUS

20 — BKJIFOUUTH (BBIKIIOYHTD) (aphbl.
z1 — mpoexarh dx .

Z2 — IIOBEPHYTh Ha dx .

Z 3 — 3a/1aTh HalpaBJIECHUE IIOBOPOTA.
z4 — 3aHSTH IIEPEKPECTOK.

z 5 — HayaTh IIOBOPOT.

76 — 0CBOOOIUTH MEPEKPECTOK.

6.5. Cxema cBfA3en aBTomarta A1

Cxewma cBa3elt apTomara A/ puBejieHa Ha puc. 2.

IIpomno Bpems dt e0

Brnepenu crout MamuHa BxirounTs (BBIKITIOUUTE) (hapsr

x0 z0
Brniepenn nepexpectox «1 41 IIpoexatp dx
ITepexpecTok (cTON JMHUA) Q 0 IToBepHyTh Ha dx
Hanpasnenue noBopota 3 23 3amarp HampasieHHE TIOBOPOTa
IepexpecTox cBOOOACH. <4 ” 3aHATb IEPEKPECTOK
3emneHsli curHai ceeTodopa <5 25 Hauate moBopot
IIpoesn nepexpecTka 3aKOHUEH 6 26 OcB0OOANTH IEPEKPECTOK

Puc. 2. Cxema cBs3eii aBTomaTa A/

11



6.6. 'pach nepexonoB aBTOoMmarta A7

I'pad nepexonoB aBTomara A/ npuBeaeH Ha puc. 3.

3. HOes mMalKHy nepen
rf 1. ¥aem mawwmy w NEPEKPECT KoM w
| | el ) z0 |
. ) )
el"lx0 el"x &l iz el { z:0 a0/ z0
¥ * : ¥ {
- T E O el*x1 /34 s 7 ERem nepen el fz01
" - EAEM ] N NpPEKPECTHOM
I_.-—Iv
LS
el z0

rr4. CToMM Ha rlep-e:pecmaw

)

al*xd*x5%x3=1)/ 25

al*xd*x5%x3=2)/ .5

el 2 " x5 (x3=0) { .5

5, MoBopayvBEEm Hanemw rrE. MNosopa-HBEEEM HANPABD LU H;Ehxpﬂﬂpﬁﬂmfw

Q e0/z:0,2 e0/z:02 e0/z:02

al*xE f 2.6
- e0"x6 | 26

el*x6 / z:6
Puc. 3. I'pad mepexomos aBTomata A4/

Ha stom rpade cumBon ‘*’ — KOHBIOHKIHWSA, a, Hampumep, npeaukar (x3 = 1) ciemyer
MIOHUMATh, KakK IpeauKar, (GOPMUPYIOUIMM €IUHUIly NpPHU paBEHCTBE X3 €IMHHUIIE U HOJb B

MMPOTHUBHOM CJIy4ac.
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6.7. Peanusauun asTomata A7

B nmanHOl paboTe MpeacCTaBIICHO JBE pean3anuvu aBTomata Al —

TEKCTOBOM A3bIKC aBTOMATHOT'O MPOIrpaMMHUPOBAaHUA.

Ha sI3bIKe Java W Ha

Peanuzanmst Ha s3bike Java Hanucana o SWITCH-texnonoruu (ITpunoxxenue 1).

OmnuncaHue aBTOMaTa Ha TEKCTOBOM SI3bIKE aBTOMATHOTO IMporpaMMupOBaHuA UMECT BU!

event void e0 ( )

initial state si {
transite to sO0;

}

state s0 {
on e0 if (this.a
on e0 if (this.a

transite to

on e0 execute this.a.

}

state sl {
on e0 if (! (this
}
state s2 {
on e0 if (this.a
on e0 if (this.a
this.a
on e0 if (this.a
(this.a
on e0 if (this.a
(this.a
on e0 if (this.a
(this.a
}
state s5 {
on e0 if (this.a

on el execute this.a.

}
state so6 {

on e0 1if (this.a

on e0 execute this.a.

.x0 (
.x1(

.a.x0 (

.x0 (
.x2 (
.20 (
.x2 (
.x3(
.x2 (
.x3(
.x2 (
.x3(

. X6 (

.xX6 (

{<no statements>}

))
))

s2;

transite to sl;

z1( )7

)))

))
) && (! (this.a.x4(
) transite to s4;
(this.a.x4(
2))
(this.a.x4(
1))
(this.a.x4(

0))

))
this.a.z5(
))
this.a.z5(

))
this.a.z5(

))

z0( ),

))

z0( ),

13

execute this.a.z3(

transite to s0;

execute this.a.z0(

)))

&&

)
&&

)
&&

)

execute this.a.z6(

execute this.a.z2(

execute this.a.z6/(

execute this.a.z2(

)y

execute this.a.z4( )

) transite to sl;

(this.a.
transite

(this.a.
transite

(this.a.

transite

(! (this.a.x5(

))))
x5())
to s5;
x5())
to s6;
x5())
to s7;

&&

&&

&&

) transite to sO0;

)7

) transite to sO0;

) ;



state s7 {
on e0 if (this.a.x6( )) execute this.a.z6( ) transite to sO0;
on e0 execute this.a.z0( ), execute this.a.z2( );

}

Ot1o0 onucanue npuBeaeHo Takxke B [Ipunoskenun 2. OHo ObUTO HamucaHo B cpeae MPS.

[locne »T0oro mo Hemy ObUIM  AaBTOMATUYECKHM  CI€HEPUPOBAHBI  KJIACCHI
AutomobileAutomata.java u AutomobileAutomataStates.java (IIpunoxenue
3).

Kakas peanuzanus OyJaeT UCMONB30BaThCS, 3aBUCHUT OT 3HaYeHHs (prmara useAutolLang.

B Ilpunoxenuu 4 MOXKHO HallTH IPOrPaMMHBIN KOJ Kilacca Automobile. java. B Hem

pC€aIn30BaHbl BCC BXO/JHBIC U BBIXO/IHBLIC BO3JICHCTBHSL.

14



7. ABTOMaAT Junction (A2)

7.1. OnucaHwue

I[aHHBIﬁ ABTOMAT IPEAHA3HAYCH JI1 YIIPABJICHUSA IICPEKPECTKOM. OI[I/IH pas3 3a BpCMs dt on

oOpabaTbiBaeT coObITHE €0, TepeKiTovas TeKyIIUd CUTHAI cBeTodopa.

7.2. CoObITUA

e (0 — mpouwro Bpems dt.

7.3. Cxema cBfAizen aBTomaTta A2

Cxema cBa3elt aBTomara 42 npuBeieHa Ha puc. 4.

IIpomno Bpems dt e0

Puc. 4. Cxema cBsa3eii aBTomaTa 42

15



7.4. l'pach nepexonoB aBTomaTa A2

I'pad nepexonoB aBTomara A2 npuBeeH Ha pUC. 5.

rf 0. 3eneHLIA w
| |

e

3. KpacHeid v #enThin 1. HenTem

~

2. KpacHsii

| |
L )

Puc. 5. I'pad nepexonoB aBTomara A2

7.5. Peanusauna asTomarta A2

C peanuzanusamu aBTomara A2 Bce aHAJIOTUYHO peanu3aiusM apTomata A 1.

Peanuzanus Ha g3bike Java npuBeaeHa B [pumoxennu 5.

OnucaHue aBTOMara Ha TEKCTOBOM SI3bIKE aBTOMATHOI'O MPOTPaMMHUPOBAHUS MPUBEJIEHO B
[Ipunoxenun 6, a aBTOMAaTUYECKH Cre€HEpPUpOBaHble Kiacchl JunctionAutomata.java wu

JunctionAutomataStates.java - B IIpUIOKEHHH 7.
Kakas peanuzanus OyJaeT UCMONB30BaThCS, 3aBUCHUT OT 3Ha4eHHs (prmara useAutolLang.

B Ilpunoxenun 8 mnpuBeaeH kiacc Junction.java ¢ peaim3anuedl BXOAHBIX H

BBIXOJHEIX BO3JIEUCTBUH.
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8. Bzavmmopgencrteue aBTomMmatoB

Kak ormedeno Bbllle, B mporpamMme uMeeTcss Kiacc Automobile, OCHOBHOM 4YacTbiO
KOTOPOTO sIBIIsieTCsl aBToMatT ynpasieHust 4 /. Kaxapiii 00beKT-aBTOMOOWIIB SBIISIETCS K3EMIUIIPOM
naHHoro kimacca. [Ipu 3ToM Bce aBTOMOOMIM (areHTbl) UMEIOT OJUHAKOBYIO MOJIENb MOBEJIEHUS,
KOTOpas 3a/1a€Tcs aBTOMAaToM A /.

Kaxxapiit aBTOMOOUIIH pabOTaeT B OTIEIBHOM TTOTOKE.

B mo00if MOMEHT BpeMEHH B 3aBUCMMOCTH OT BHEIIHUX YCJIOBUH aBTOMOOWIb MOXET
HaXOJIUTHCS B OJJTHOM U3 MEPEUYUCIEHHBIX BOCBMU COCTOSIHHIA.

ABTOMATHI, YIPaBISIONIME MAIIMHAMHU, B JaHHOH paboTe B3aUMOJCHCTBYIOT HE
HETNOCPEJICTBEHHO, a C MOMOINBIO METOK (3HAYeHWW BBIXOAHBIX (DYHKIMH), “BBICTaBIIIEMBIX~ Ha
MePEeKpPecTKax.

Kaxxnas mammHa, moabesskas K MepeKpecTKy, CTABUT METKY B COOTBETCTBYIOIIEM MacCUBE
kiacca CJunction. Ilocne aToro mMammHa, mojbexaB K MEPEKPECTKY, IPOBEPSET, 3aHAT OH WIH
HET — HEOOXOJMMO JIM KOTO-JIMOO TOMYyCKaTh COTJACHO TpaBWJIaM JOPOKHOTO IBIKeHus? B
3aBHCHMOCTH OT 3aHATOCTH IEPEKPEeCTKa, aBTOMOOMIb NpPOE3IPKAET €ro WIM XKAET, Korja
nepekpecTok ocoboautcs. IlpoexaB ero, mammHa CHMMaeT METKy O ce0e, U TeM CaMbIM,

0CBOOOK/TAET MEPEKPECTOK.
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9. OnucaHue nHtepdenca

ITporpamma umeet nunTepdeiic, mokazaHHbIN Ha puc. 6.

) use automata written in SWITCH technology

(8] use automata written in automata language

Puc. 6. Uurepdetic nonp3oBaTems

HaxaTieM Ha COOTBETCTBYIOIIME KHOIKM IAHENIM YINPaBJICHHS MOXHO 3allyCKaThb H
IPUOCTaHABINBATD MPOLECC ABMKEHHS MalIMH. [Ipy moMoIy MBIIIM MOKHO JOOABIIATh U yIalsITh
aBToMOoOMIM. JloOaBiseMble aBTOMOOMIM MOSBIAIOTCA cpa3y Mociie OnmKalIiero mnepekpecTka.
VY 1anate MOXKHO TOJIBKO aBTOMOOMIIN, HAXOASAIINECS B COCTOSIHUN OJIUH.

Taxke B HIDKHEH TaHETM MOXHO BBIOMpaTh, Kakas peanu3alus aBTomMaTa Oyner
UCTIONIb30BAThCS: HA SI3bIKE ABTOMATHOTO IPOrPAMMHUPOBAHMSA WM CJEJaHHas IPH ITOMOIIH
SWITCH-texHonoruu. EcTecTBEHHO, OT 3TOro BhIOOpa HMYETO HE JODKHO M3MEHSATHCS, TaK Kak

oHM (popMaTbHO ¥ U30MOP(HO peann3yroT OJANH U TOT K€ aBTOMAT.
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3aknroyeHue

Hcnonb3zoBaHue TEKCTOBOTO  SI3bIKA AaBTOMATHOTO MNPOrPaMMHPOBAHHUS  [O3BOJIMIIO
U30MOP(HO OMKCHIBAThH rpadbl MEPEXOI0B.

Henocrarkamu Tekymiei peanu3anuu si3bIKa SBISIOTCS. OTHOCUTENBbHAS TPYIOEMKOCTh
3aIl0JIHEHUS MA0JIOHOB U OTCYTCTBUE BO3MOXXHOCTH KOMMUPOBAaHUS ()PArMEHTOB OTHUCAHUSI.

Ha caiite http://is.ifmo.ru/ B pa3nene “ABTOMAaTHBINA S3bIK” MOXHO HAaWTH MPHIOKEHUE U

€ro UCXOAHBIC KOJHI.

CCBIJ'IKy Ha A3bIK, aHHOTAaIlMsA
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MpunoxeHue 1. Peanu3auua aBtomata A7 Ha A3blKe

Java

void Main (int e) {
switch (a.y0) {
case 0:// Emem

if ((e == 0) && a.x0()) {
a.y0 = 1;
} else if ((e == 0) && a.x1()) {
a.z3();
a.z4();
a.y0 = 2;
} else 1if ((e == 0)) {
a.zl();
}
break;

case 1:// XmeMm MauuHy

if ((e == 0) && 'a.x0()) {
a.y0 = 0;

}

break;

case 2:// EmeMm mepen NOpeKpPeCTKOM

if ((e == 0) && a.x0()) {
a.z0();
a.y0 = 3;
} else if ((e == 0) && a.x2() && (la.x4() || 'a.x5(0))) {
a.z0();
a.y0 = 4;
} else if ((e == 0) && a.x2() && a.x4/()
&& a.x5() && (a.x3() == 0)) {
a.z5();
a.y0 = 7;
} else if ((e == 0) && a.x2() && a.x4()
&& a.x5() && (a.x3() == 1)) {
a.z5();
a.y0 = 6;
} else if ((e == 0) && a.x2() && a.x4()
&& a.x5() && (a.x3() == 2)) {
a.z5();
a.y0 = 5;
} else if ((e == 0)) {
a.z0();
a.zl();
}
break;

case 3:// Xmem MaumMHy NOpen NepPeKpPeCTKOM

if ((e == 0) && !a.x0()) {
a.z0();
a.y0 = 2;

} else if ((e == 0)) {
a.z0();

}

break;
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case 4:// CTomM Ha NepeKpecTKe

if ((e == 0) && a.x4() && a.x5() && (a.x3() == 0))
a.z5();
a.y0 = 7;

} else if ((e == 0) && a.x4() && a.x5() && (a.x3()
a.z5();
a.y0 = 5;

} else if ((e
a.z5();

0) && a.x4() && a.x5() && (a.x3()

a.y0 = 6;

} else 1if ((e == 0)) {
a.z0();

}

break;

case 5:// TloBopaumBaeM HAJIEBO
if ((e == 0) && a.x6()) {
a.z6();
a.y0 =
} else if
a.z0()
a.z2()

0;
((e == 0)) |

}

break;

case 6:// lloBopauMBaeM HAaNpPaBoO
if ((e == 0) && a.x6()) {
a.zo6();

a.y0 =
} else if (
a.z0();
a.z2();

0;
(e == 0)) {

}

break;

case 7:// lpoesxaeM IEPEKPECTOK MIPIMO

if ((e == 0) && a.x6()) {
a.zo6();
a.y0 = 0;

} else 1if ((e == 0)) {
a.z0();
a.z2();

}

break;

default:
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MpunoxeHune 2. Peanusauma aBTomata A7 Ha

TEKCTOBOM 5A3blKe aBTOMATHOIo nporpaMmmMmmpoBaHus

/*package*/ statemachine AutomobileAutomata extends <none> implements <none>{
<< static fields >>
Automobile a;

<< constructors >>
<< methods >>

<< static methods >>
event void e0 ( ) {<no statements>}

initial state si {
transite to sO0;
}
state s0O {
on e0 if (this.a.x0( )) transite to sl;
on e0 if (this.a.x1( )) execute this.a.z3( ), execute this.a.z4( )
transite to s2;
on e0 execute this.a.zl( );
}
state sl {
on e0 if (! (this.a.x0( ))) transite to s0;
}
state s2 {

on e0 if (this.a.x0( )) execute this.a.z0( ) transite to sl;
on e0 if (this.a.x2( ) && (! (this.a.x4( ))) [| (!(this.a.x5( ))))
this.a.z0( ) transite to s4;
on e0 if (this.a.x2( ) && (this.a.x4( )) && (this.a.x5( )) &&
(this.a.x3( ) == 2)) this.a.z5( ) transite to s5;
on e0 if (this.a.x2( ) && (this.a.x4( )) && (this.a.x5( )) &&
(this.a.x3( ) == 1)) this.a.z5( ) transite to s6;
on e0 if (this.a.x2( ) && (this.a.x4( )) && (this.a.x5( )) &&
(this.a.x3( ) == 0)) this.a.z5( ) transite to s7;
}
state s5 {
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on e0 if (this.a.x6(
on e0 execute this.a.

}

state s6 {
on e0 if (this.a.x6(
on e0 execute this.a.

}

state s7 {
on e0 if (this.a.x6(

on el execute this.a.

))
z0 (

transite to s0;

) ;

execute this.a.z6( )

), execute this.a.z2(

))
z0 (

transite to sO0;

) ;

execute this.a.z6( )

), execute this.a.z2(

))
z0 (

transite to s0;

)7

execute this.a.z6( )

)y

execute this.a.z2(
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NMpunoxeHne 3. Kopm aBtomata A1 Ha Java,
creHepupoBaHHbIn cpegon MPS no TeKCToOBOMY

OnMUCaHuio

AutomobileAutomata. java

package Vehicles;
/*Generated by MPS 09.01.2007 20:55:51 */

import java.util.Stack;
public class AutomobileAutomata {

public Automobile a;
public AutomobileAutomataStates myState;

public AutomobileAutomata() {
this.transiteToStable (AutomobileAutomataStates.ROOT) ;
}

public AutomobileAutomataStates getState () {
return this.myState;

}

public void setState (AutomobileAutomataStates state) {
this.myState = state;

}

public void enterState (AutomobileAutomataStates state) {

if (state == AutomobileAutomataStates.s0) {
if(state == AutomobileAutomataStates.sl) {
if(state == AutomobileAutomataStates.s2) {
if(state == AutomobileAutomataStates.s3) {
if(state == AutomobileAutomataStates.s4) {
if(state == AutomobileAutomataStates.sb) {
if(state == AutomobileAutomataStates.s6) {
if(state == AutomobileAutomataStates.s7) {

}
}
public void enterStateRange (AutomobileAutomataStates fromSuperstateExclusive,
AutomobileAutomataStates toSubstateInclusive) {
Stack<AutomobileAutomataStates> stack = new Stack<AutomobileAutomataStates> () ;
for (AutomobileAutomataStates curState = toSubstatelInclusive ;
curState != fromSuperstateExclusive ;
curState = curState.superstate) {
stack.push (curState) ;
}
while (! (stack.isEmpty())) {
AutomobileAutomataStates curState = stack.pop();
this.enterState (curState) ;
}
}
public AutomobileAutomataStates transiteToStable (AutomobileAutomataStates state) {
while(state.initialSubstate != null) {
this.transiteFromInitial (state.initialSubstate);
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}

}

state = state.initialSubstate.getPointedState();
this.enterState (state);

return state;

public void transiteFromInitial (AutomobileAutomataStates state) {
if (state == AutomobileAutomataStates.si) {

}

}

public void exitState (AutomobileAutomataStates state) {

}

if (state == AutomobileAutomataStates.s0) ({
if(state == AutomobileAutomataStates.sl) {
if(state == AutomobileAutomataStates.s2) {
if(state == AutomobileAutomataStates.s3) {
if(state == AutomobileAutomataStates.s4) {
if(state == AutomobileAutomataStates.s5) {
if(state == AutomobileAutomataStates.s6) {
if(state == AutomobileAutomataStates.s7) {

}

public void exitStateRange (AutomobileAutomataStates fromSubstatelInclusive,
AutomobileAutomataStates toSuperstateExclusive) {
for (AutomobileAutomataStates curState = fromSubstatelInclusive ;

}

curState != toSuperstateExclusive ;
curState = curState.superstate) {
this.exitState (curState);

public void eO0() {

for (AutomobileAutomataStates sourceState = this.getState() ;
sourceState != AutomobileAutomataStates.ROOT ;
sourceState = sourceState.superstate) {
if (((sourceState == AutomobileAutomataStates.s0) && (this.a.x0())) && (true)) {

this.exitStateRange (AutomobileAutomataStates.s0, AutomobileAutomataStates.ROOT) ;
this.enterStateRange (AutomobileAutomataStates.ROOT, AutomobileAutomataStates.sl);
this.setState(this.transiteToStable (AutomobileAutomataStates.sl));
break;

}

1if (((sourceState == AutomobileAutomataStates.s0) && (this.a.x1())) && (true)) {
this.exitStateRange (AutomobileAutomataStates.s0, AutomobileAutomataStates.ROOT) ;
this.a.z3();
this.a.z4();
this.enterStateRange (AutomobileAutomataStates.ROOT, AutomobileAutomataStates.s2);
this.setState(this.transiteToStable (AutomobileAutomataStates.s2));
break;

}

if (((sourceState == AutomobileAutomataStates.sl) && (! (this.a.x0()))) && (true)) {
this.exitStateRange (AutomobileAutomataStates.sl, AutomobileAutomataStates.ROOT) ;
this.enterStateRange (AutomobileAutomataStates.ROOT, AutomobileAutomataStates.sO);
this.setState(this.transiteToStable (AutomobileAutomataStates.s0));
break;

}

if (((sourceState == AutomobileAutomataStates.s2) && (this.a.x0())) && (true)) {
this.exitStateRange (AutomobileAutomataStates.s2, AutomobileAutomataStates.ROOT) ;
this.a.z0();
this.enterStateRange (AutomobileAutomataStates.ROOT, AutomobileAutomataStates.s3);
this.setState(this.transiteToStable (AutomobileAutomataStates.s3));
break;
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if (((sourceState == AutomobileAutomataStates.s2) && (this.a.x2() && (! (this.a.x4())

!'(this.a.x5())))) && (true)) {

this.exitStateRange (AutomobileAutomataStates.s2, AutomobileAutomataStates.ROOT) ;
this.a.z0();
this.enterStateRange (AutomobileAutomataStates.ROOT, AutomobileAutomataStates.s4d);
this.setState (this.transiteToStable (AutomobileAutomataStates.s4));
break;
}
if (((sourceState == AutomobileAutomataStates.s2?2) && (this.a.x2() && this.a.x4() &&
this.a.x5() && (this.a.x3() == 2))) && (true)) {
this.exitStateRange (AutomobileAutomataStates.s2, AutomobileAutomataStates.ROOT) ;
this.a.z5();
this.enterStateRange (AutomobileAutomataStates.ROOT, AutomobileAutomataStates.sb);
this.setState(this.transiteToStable (AutomobileAutomataStates.s5));
break;
}
if (((sourceState == AutomobileAutomataStates.s2) && (this.a.x2() && this.a.x4() &&
this.a.x5() && (this.a.x3() == 1))) && (true)) {
this.exitStateRange (AutomobileAutomataStates.s2, AutomobileAutomataStates.ROOT) ;
this.a.z5();
this.enterStateRange (AutomobileAutomataStates.ROOT, AutomobileAutomataStates.so6);
this.setState (this.transiteToStable (AutomobileAutomataStates.s6));
break;
}
if (((sourceState == AutomobileAutomataStates.s2) && (this.a.x2() && this.a.x4() &&
this.a.x5() && (this.a.x3() == 0))) && (true)) {
this.exitStateRange (AutomobileAutomataStates.s2, AutomobileAutomataStates.ROOT) ;
this.a.z5();
this.enterStateRange (AutomobileAutomataStates.ROOT, AutomobileAutomataStates.s7);
this.setState(this.transiteToStable (AutomobileAutomataStates.s7));
break;
}
if (((sourceState == AutomobileAutomataStates.s3) && (! (this.a.x0()))) && (true)) {
this.exitStateRange (AutomobileAutomataStates.s3, AutomobileAutomataStates.ROOT) ;
this.a.z0();
this.enterStateRange (AutomobileAutomataStates.ROOT, AutomobileAutomataStates.s2);
this.setState(this.transiteToStable (AutomobileAutomataStates.s2));
break;
}
if (((sourceState == AutomobileAutomataStates.s4) && (this.a.x4() && this.a.x5() &&
(this.a.x3() == 2))) && (true)) {
this.exitStateRange (AutomobileAutomataStates.s4, AutomobileAutomataStates.ROOT) ;
this.a.z5();
this.enterStateRange (AutomobileAutomataStates.ROOT, AutomobileAutomataStates.sb);
this.setState(this.transiteToStable (AutomobileAutomataStates.s5));
break;
}
if (((sourceState == AutomobileAutomataStates.s4) && (this.a.x4() && this.a.x5() &&
(this.a.x3() == 1))) && (true)) {
this.exitStateRange (AutomobileAutomataStates.s4, AutomobileAutomataStates.ROOT) ;
this.a.z5();
this.enterStateRange (AutomobileAutomataStates.ROOT, AutomobileAutomataStates.so6);
this.setState(this.transiteToStable (AutomobileAutomataStates.s6));
break;
}
if (((sourceState == AutomobileAutomataStates.s4) && (this.a.x4() && this.a.x5() &&
(this.a.x3() == 0))) && (true)) {
this.exitStateRange (AutomobileAutomataStates.s4, AutomobileAutomataStates.ROOT) ;
this.a.z5();
this.enterStateRange (AutomobileAutomataStates.ROOT, AutomobileAutomataStates.s7);
this.setState(this.transiteToStable (AutomobileAutomataStates.s7));
break;
}
1if (((sourceState == AutomobileAutomataStates.s5) && (this.a.x6())) && (true)) {
this.exitStateRange (AutomobileAutomataStates.s5, AutomobileAutomataStates.ROOT) ;
this.a.z6();
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this.enterStateRange (AutomobileAutomataStates.ROOT, AutomobileAutomataStates.sO);
this.setState(this.transiteToStable (AutomobileAutomataStates.s0));
break;

}

if (((sourceState == AutomobileAutomataStates.s6) && (this.a.x6())) && (true)) {
this.exitStateRange (AutomobileAutomataStates.s6, AutomobileAutomataStates.ROOT) ;
this.a.z6();
this.enterStateRange (AutomobileAutomataStates.ROOT, AutomobileAutomataStates.sO);
this.setState(this.transiteToStable (AutomobileAutomataStates.s0));
break;

}

if (((sourceState == AutomobileAutomataStates.s7) && (this.a.x6())) && (true)) {
this.exitStateRange (AutomobileAutomataStates.s7, AutomobileAutomataStates.ROOT) ;
this.a.z6();
this.enterStateRange (AutomobileAutomataStates.ROOT, AutomobileAutomataStates.sO);
this.setState(this.transiteToStable (AutomobileAutomataStates.s0));

break;

}

if (((sourceState == AutomobileAutomataStates.s0) && (true)) && (true)) {
this.a.z1l();
break;

}

if (((sourceState == AutomobileAutomataStates.s2) && (true)) && (true)) {

this.a.z0();
this.a.z1l();

break;

}

if (((sourceState == AutomobileAutomataStates.s3) && (true)) && (true)) {
this.a.z0();
break;

}

if (((sourceState == AutomobileAutomataStates.s4) && (true)) && (true)) {
this.a.z0();
break;

}

if (((sourceState == AutomobileAutomataStates.s5) && (true)) && (true)) {

this.a.z0();
this.a.z2();
break;
}
if (((sourceState == AutomobileAutomataStates.s6) && (true)) && (true)) {
this.a.z0();
this.a.z2();
break;
}
if (((sourceState == AutomobileAutomataStates.s7) && (true)) && (true)) {
this.a.z0();
this.a.z2();
break;

}

return;
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AutomobileAutomataStates. java

package Vehicles;
/*Generated by MPS 09.01.2007 20:55:51 */

public enum AutomobileAutomataStates {

ROOT ()

’

si (AutomobileAutomataStates.ROOT, true, false)

s0
sl
s2
s3
s4
s5
s6
s7

Aut

Aut

public
public
public
public
public

Automob
this
this
this

}

AutomobileAutomataStates (AutomobileAutomataStates superstate,

this
this
this
if(t

AutomobileAutomataStates.ROOT, false, false
AutomobileAutomataStates.ROOT, false, false

AutomobileAutomataStates.ROOT, false, false
AutomobileAutomataStates.ROOT, false, false

)
)
)
AutomobileAutomataStates.ROOT, false, false),
)
)
AutomobileAutomataStates.ROOT, false, false)
)

omobileAutomataStates.ROOT, false, false

omobileAutomataStates.ROOT, false, false

AutomobileAutomataStates superstate;
AutomobileAutomataStates initialSubstate;
AutomobileAutomataStates pointedState;
boolean isFinal;

boolean isInitial;

ileAutomataStates () {
.isInitial = false;
.isFinal = false;
.superstate = null;

boolean isFinal) {
.superstate = superstate;
.isInitial = isInitial;
.isFinal = isFinal;
his.isInitial) {

this.superstate.initialSubstate = this;

}
}

public static void initPointedState() {
AutomobileAutomataStates.si.pointedState = AutomobileAutomataStates.sO;

}

public AutomobileAutomataStates getPointedState ()
if (this.isInitial) {
if (this.pointedState == null) {

}

AutomobileAutomataStates.initPointedState();

return this.pointedState;
} else

return null;
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NMpunoxeHune 4. Knacc Automobile

package Vehicles;
import java.awt.*;
/**
* @author Nick
*/

public class Automobile implements Runnable {
boolean useAutolang = true;

// CocrosaHus

final
final
final
final
final
final
final
final

static
static
static
static
static
static
static
static

int
int
int
int
int
int
int
int

AUTOMOBILE STATE RUN = 0;
AUTOMOBILE_STATE WAIT CAR = 1;
AUTOMOBILE STATE NEAR JUNC = 2;
AUTOMOBILE STATE WAIT CAR NEAR JUNC
AUTOMOBILE STATE WAIT ON JANC = 4;
AUTOMOBILE STATE TURN LEFT = 5
AUTOMOBILE STATE TURN RIGHT =
AUTOMOBILE_STATE TURN THROUGH

’

I oy~

7;

3;

// CobuTusa

final static int

// HanpaBjeHus

final
final
final
final

final
final
final

static
static
static
static

static
static
static

int
int
int
int
int
int
int

EVENT CLOCK

DIRECTION N
DIRECTION E
DIRECTION_ S

w NP o
~

DIRECTION W =

0;

~.

PN

DIRECTION THROUGH = O;
DIRECTION RIGHT = 1;

DIRECTION LEFT = 2;

int yO0;

int automobileModel;

boolean lights;

int

int
int
int
int
int
int

int

velociti;

startdJunc;
endJunc;

oldDirection;
currentJdunc;
turnDirection;

turnPosition;

distance;

boolean stop;
Point point = new Point();

Junction[] juncs;
Automobile[] cars;

AutomobileAutomata auto = new AutomobileAutomata () ;

AutomobileAutomataByHand autoByHand = new AutomobileAutomataByHand() ;
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private Thread thread = null;

Automobile () {
auto.a = this;
autoByHand.a = this;

auto.setState (auto.myState.s0);

}
void Start () {
if (thread == null) {
stop = false;
thread = new Thread(this);
thread.start () ;
}
void Stop() {
stop = true;

thread = null;
}

boolean x0() // Bhnepemny CTOMT MamMHa

{
boolean i1 = IsCarNear();
return i;

}

boolean x1() // Bunepemu nepekpecTOK
{
boolean i = IsJunctionNear () ;
return i;

}

boolean x2 () // lepekpecToK (CTOMN JIMHMA)

{
boolean i1 = IsJunction();
return 1i;

int x3() // HampaBieHue noBOpPOTa
int i = turnDirection;

return i;

}

boolean x4 () // llepekpecTok CBOBOIEH

{
boolean i = IsJuncFree();
return i;

}

boolean x5() // 3BejyeHwlM cuUrHan ceBeTobopa

{
boolean i1 = IsGreenLight();
return i;

}

boolean x6() // llpoe3n mepekpecTKa 3aKOHUEH
{

boolean 1 = true;

if (y0 == AUTOMOBILE_STATE_TURN_THROUGH)
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i (turnPosition > 10);

% = AUTOMOBILE STATE TURN LEFT)
i = (turnPosition > 10);

v = AUTOMOBILE STATE TURN_ RIGHT)
i (turnPosition > 6);

return i;

void z0() // BrIOUMTH (BHKJIOUMTL) GQapel
{
lights = !lights;
}
void z1() // Tpoexars dx
{
Run () ;
}
void z2() // ToBepHyTb Ha dx
{
turnPosition++;
}
void z3() // 3amaTh HampaBJIeHME IOBOPOTA
{
turnDirection = GenerateTurnDirection () ;
}
void z4 () // 3aHATbL NEPEeKPecTOK
{
currentJunc = endJunc;

oldDirection = GetDirection () ;

if (turnDirection == DIRECTION THROUGH)

juncs [currentJunc] .carsRunThrough[GetDirection () ]++;
if (turnDirection == DIRECTION RIGHT)

juncs [currentJunc] .carsTurnRight [GetDirection () ]++;
if (turnDirection == DIRECTION_LEFT)

juncs [currentJunc] .carsTurnLeft [GetDirection () ]++;

void z5() // HauaTe moBoOpoOT
{
turnPosition = 0;
if (turnDirection == DIRECTION_THROUGH)
y0 = AUTOMOBILE STATE TURN_ THROUGH;
if (turnDirection == DIRECTION_RIGHT)
y0 = AUTOMOBILE STATE TURN RIGHT;
if (turnDirection == DIRECTION LEFT)

y0 = AUTOMOBILE STATE TURN LEFT;

SetDirection (turnDirection) ;

void z6() // OcCBOBOIMTBE MNEepPeKpeCcTOK
{
if (turnDirection == DIRECTION_THROUGH)
juncs [currentJunc] .carsRunThrough[oldDirection] --;
if (turnDirection == DIRECTION_RIGHT)
juncs [currentJunc] .carsTurnRight [oldDirection]--;
if (turnDirection == DIRECTION LEFT)
juncs [currentJunc] .carsTurnLeft[oldDirection]--;
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//
//
//

void Run () {
distance += velociti;

}

int GetDirection () {
if ((juncs[endJunc].x -
(juncs[endJunc] .y -
return DIRECTION E;
}

if ((juncs[endJunc].x -
(juncs[endJunc] .y -
return DIRECTION N;

}

if ((juncs[endJunc].x -
(juncs[endJunc] .y -
return DIRECTION_ S;

}

if ((juncs[endJunc].x -

(juncs[endJunc] .y -
return DIRECTION W;
}

return 0;

int GetDirection (int sj, int
if ((juncs[ej]l.x - juncs
return DIRECTION E;
}
if ((juncs[ej]l.x - juncs
return DIRECTION N;
}
if ((juncs[ej]l.x - juncs
return DIRECTION_ S;
}
if ((juncs[ej].x - juncs

return DIRECTION W;
}

return 0;

int GenerateTurnDirection ()

while (true) {
int random

(int)

int oldEndJunc
int oldStartJunc

if

int oldDirection
int newDirection

if (oldDirection
if

return D
if

(Math.random()

((juncs[oldEndJunc] .
(juncs[oldEndJunc] .

juncs[startJunc] .x) >= 0 &&
juncs[startJunc].y) >= 0) {
juncs[startdunc] .x) >= &&
juncs[startJunc].y) < 0) {
juncs[startJunc] .x) < 0 &&
juncs[startJunc].y) >= 0) {
juncs[startJunc].x) < 0 &&
juncs[startJunc].y) < 0) {

[2%;.;) >= 0 && (juncs[e]j].y - juncs[sj].y)
[sj].x) >= 0 && (juncs[ej]l.y - juncs[sjl.y)
[sj].x) < 0 && (juncs[ej]l.y - juncs[sjl.y)
[s§].x) < 0 && (juncs[ej]l.y - juncs[sjl.y)

{

* 3.5);

endJunc;
startJdunc;

neighbours [random]
neighbours[random]
GetDirection () ;
GetDirection (endJunc,

juncs [oldEndJunc] .neighbours|[random]) ;

= -1) &&
!'= oldStartJunc)) {

== DIRECTION N) {

(newDirection == DIRECTION N)

IRECTION THROUGH;

(newDirection == DIRECTION E)
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return DIRECTION RIGHT;

if (newDirection == DIRECTION_3S)
return -1;
if (newDirection == DIRECTION W)

return DIRECTION_ LEFT;

if (oldDirection == DIRECTION E) {

if (newDirection == DIRECTION N)
return DIRECTION LEFT;

if (newDirection == DIRECTION E)
return DIRECTION THROUGH;

if (newDirection == DIRECTION_3S)
return DIRECTION RIGHT;

if (newDirection == DIRECTION W)

return -1;

if (oldDirection == DIRECTION S) {

if (newDirection == DIRECTION N)
return -1;

if (newDirection == DIRECTION E)
return DIRECTION LEFT;

if (newDirection == DIRECTION S)
return DIRECTION THROUGH;

if (newDirection == DIRECTION W)

return DIRECTION RIGHT;

if (oldDirection == DIRECTION W) {

if (newDirection == DIRECTION N)
return DIRECTION RIGHT;

if (newDirection == DIRECTION E)
return -1;

if (newDirection == DIRECTION S)
return DIRECTION LEFT;

if (newDirection == DIRECTION W)

return DIRECTION THROUGH;

break;

return DIRECTION THROUGH;
}

void SetDirection (int td) {
int direction = GetDirection();
int newDirection = DIRECTION N;

if (direction == DIRECTION N) {
if (td == DIRECTION_THROUGH)
newDirection = DIRECTION N;
if (td == DIRECTION RIGHT)
newDirection = DIRECTION E;
if (td == DIRECTION_LEFT)

newDirection = DIRECTION W;
}

if (direction == DIRECTION E) ({
if (td == DIRECTION THROUGH)
newDirection = DIRECTION E;
if (td == DIRECTION_RIGHT)
newDirection = DIRECTION S;
if (td == DIRECTION_LEFT)

newDirection = DIRECTION N;

}
if (direction == DIRECTION S) ({
if (td == DIRECTION_THROUGH)
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newDirection = DIRECTION S;

if (td == DIRECTION RIGHT)
newDirection = DIRECTION W;
if (td == DIRECTION LEFT)

newDirection = DIRECTION E;
}

if (direction == DIRECTION W) {
if (td == DIRECTION_THROUGH)
newDirection = DIRECTION W;
if (td == DIRECTION RIGHT)
newDirection = DIRECTION N;
if (td == DIRECTION LEFT)

newDirection = DIRECTION S;

distance = 37;

startJunc = enddJunc;
endJunc = juncs[endJunc] .neighbours[newDirection];

int GetNextJunc (int td) {
int direction = GetDirection();
int newDirection = DIRECTION N;

if (direction == DIRECTION N) {
if (td == DIRECTION THROUGH)
newDirection = DIRECTION N;
if (td == DIRECTION_RIGHT)
newDirection = DIRECTION E;
if (td == DIRECTION_LEFT)

newDirection = DIRECTION W;
}

if (direction == DIRECTION E) ({
if (td == DIRECTION THROUGH)
newDirection = DIRECTION E;
if (td == DIRECTION_RIGHT)
newDirection = DIRECTION S;
if (td == DIRECTION_LEFT)

newDirection = DIRECTION N;
}

if (direction == DIRECTION S) ({
if (td == DIRECTION THROUGH)
newDirection = DIRECTION S;
if (td == DIRECTION_RIGHT)
newDirection = DIRECTION W;
if (td == DIRECTION LEFT)

newDirection = DIRECTION E;
}

if (direction == DIRECTION W) {
if (td == DIRECTION_THROUGH)
newDirection = DIRECTION W;
if (td == DIRECTION RIGHT)
newDirection = DIRECTION N;
if (td == DIRECTION_LEFT)

newDirection = DIRECTION S;

return juncs[endJunc].neighbours|[newDirection];

boolean IsCarNear () {
for (Automobile car : cars) {
if (car != this) {
if ((car.startJunc == startJunc) && (car.endJunc == endJunc) &&
((car.distance - distance) < 60) &&
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((car.distance - distance) > 0)) {
return true;

return false;

boolean IsJunction () {
int distanceBetweenJuncs = (int) Math.sgrt (Math.pow (juncs[endJunc].y -
juncs[startJunc] .y, 2.0) + Math.pow(juncs[endJunc].x - juncs[startdunc].x, 2.0));

if ((distanceBetweenJuncs - distance) <= 25) {
distance = distanceBetweenJuncs - 25;
return true;

return false;

}

boolean IsJunctionNear () {
int distanceBetweenJuncs = (int) Math.sqgrt (Math.pow(juncs[endJunc].y -
juncs[startJunc] .y, 2.0) + Math.pow(juncs[endJunc].x - juncs[startdunc]l.x, 2.0));

return (distanceBetweenJuncs - distance) < 60;

}

int GetTurnFromDirection (int d) {
return 0;

boolean IsGreenLight () {
int direction = GetDirection();

return ((juncs[currentJunc].type == Junction.JUNC_TYPE NO_TL) ||
((Juncs[currentJunc] .yl == Junction.JUNC STATE GREEN NS) && (direction ==
DIRECTION N || direction == DIRECTION S)) ||
((Juncs[currentJunc] .yl == Junction.JUNC STATE GREEN EW) && (direction ==
DIRECTION W || direction == DIRECTION_E)));

}

boolean IsJuncFree () {
int direction = GetDirection();

if (juncs[currentJunc].carsRunThrough[direction] +
juncs [currentJunc] .carsTurnlLeft [direction] +
juncs [currentJunc] .carsTurnRight[direction] != 1)
return false;

for (Automobile car : cars) {
if (car != this) {
if ((car.startJunc == currentJunc) && (car.endJunc ==
GetNextJunc (turnDirection)) &&
((car.distance) < 60)) {
return false;

if (direction == DIRECTION N) {
if (turnDirection == DIRECTION_LEFT)
if ((juncs[currentJunc].carsRunThrough[DIRECTION_S] =
(juncs[currentJunc].carsTurnRight [DIRECTION_ S]
return false;
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if (direction == DIRECTION E) {
if (turnDirection == DIRECTION LEFT)

if ((juncs[currentJunc].carsRunThrough[DIRECTION_W] = 0) ||
(Juncs[currentJunc].carsTurnRight [DIRECTION W] != 0))
return false;
}
if (direction == DIRECTION_ S) {
if (turnDirection == DIRECTION_LEFT)
if ((Juncs[currentJunc].carsRunThrough[DIRECTION N] != 0) ||
(jJuncs[currentJunc].carsTurnRight [DIRECTION N] != 0))
return false;
}
if (direction == DIRECTION W) ({
if (turnDirection == DIRECTION_LEFT)
if ((Juncs[currentJunc].carsRunThrough[DIRECTION E] != 0) ||
(juncs[currentJunc].carsTurnRight [DIRECTION E] != 0))
return false;
}
return true;
}
public synchronized void run() {
while (!stop) {
if (useAutolang) {
auto.e0();
if (auto.getState() == AutomobileAutomataStates.s0) y0 = 0;
if (auto.getState() == AutomobileAutomataStates.sl) y0 = 1;
if (auto.getState() == AutomobileAutomataStates.s2) y0 2;
if (auto.getState() == AutomobileAutomataStates.s3) y0 3;
if (auto.getState() == AutomobileAutomataStates.s4) y0 = 4;
if (auto.getState() == AutomobileAutomataStates.s5) y0 = 5;
if (auto.getState() == AutomobileAutomataStates.s6) y0 = 6;
if (auto.getState() == AutomobileAutomataStates.s7) y0 = 7;
} else {

autoByHand.Main (0) ;

if (y0 == 0) auto.setState (AutomobileAutomataStates.sO);
if (y0 == 1) auto.setState (AutomobileAutomataStates.sl);
if (y0 == 2) auto.setState (AutomobileAutomataStates.s2);
if (y0 == 3) auto.setState (AutomobileAutomataStates.s3);
if (y0 == 4) auto.setState (AutomobileAutomataStates.s4);
if (yO 5) auto.setState (AutomobileAutomataStates.s5);
if (y0 == 6) auto.setState (AutomobileAutomataStates.s6);
if (y0 == 7) auto.setState (AutomobileAutomataStates.s7);

}

try |

Thread.sleep((long) (30));
}

catch (InterruptedException e) {
System.out.println ("InterruptedException in Vehicles.Automobile");
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MpunoxeHue 5. Peanu3auua aBtomata A2 Ha A3blKe

Java

void Main (int e) {
switch (j.y1l) {
case 0:// 3eyeHHM
if ((e == 0)) |
j.yl = 1;
}

break;

case 1:// XentTwix
if ((e == 0)) |
j.yl = 2;
}

break;

case 2:// KpacHn
if ((e == 0))
j.yl = 3;

}

break;

case 3:// KpacCHH M XeJITHI
if ((e == 0)) |
j.yl = 0;
}

break;
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MpunoxeHue

<< static fields >>
<< fields >>
<< constructors >>
<< methods >>

<< static methods >

event void e0 ( ) {<no statements>}

initial state si {
transite to sO0;
}
state s0O {
on e0 transite
}
state sl{
on e0 transite
}
state s2{
on e0 transite
}
state s3{

on e0 transite

6.

TEKCTOBOM 5A3blKe aBTOMATHOIo nporpaMmmMmmpoBaHus

>

to

to

to

to

Peanusauus

sl;

s2

s3

s0
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A2

/*package*/ statemachine AutomobileAutomata extends <none> implements <none>{
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NMpunoxeHne 7. Kop aBTOMaTa
creHepupoBaHHbIU cpepon MPS

OnncaHuio.

JunctionAutomata. java

package Vehicles;

/*Generated by MPS 09.01.2007 20:57:58 *x/
import java.util.Stack;
public class JunctionAutomata {

public JunctionAutomataStates myState;

public JunctionAutomata () {

this.transiteToStable (JunctionAutomataStates.ROOT) ;

public JunctionAutomataStates getState () {
return this.myState;

}

public void setState (JunctionAutomataStates state) {
this.myState = state;

}

public void enterState (JunctionAutomataStates state) {

if (state == JunctionAutomataStates.s0) {
}
if (state == JunctionAutomataStates.sl) {
}
if (state == JunctionAutomataStates.s2) {
}
if (state == JunctionAutomataStates.s3) {

}
}

A2 Ha Java,

NOoO TEeKCTOBOMY

public void enterStateRange (JunctionAutomataStates fromSuperstateExclusive,

JunctionAutomataStates toSubstateInclusive) ({

Stack<JunctionAutomataStates> stack = new Stack<JunctionAutomataStates> () :;

for (JunctionAutomataStates curState = toSubstatelInclusive

curState != fromSuperstateExclusive ;
curState = curState.superstate) {

stack.push (curState) ;

40

’



}
while (! (stack.isEmpty())) {
JunctionAutomataStates curState = stack.pop();

this.enterState (curState) ;

}

public JunctionAutomataStates transiteToStable (JunctionAutomataStates state) {
while (state.initialSubstate != null) {
this.transiteFromInitial (state.initialSubstate);
state = state.initialSubstate.getPointedState();
this.enterState (state);
}
return state;
}
public void transiteFromInitial (JunctionAutomataStates state) {
if (state == JunctionAutomataStates.si) {
}
}

public void exitState (JunctionAutomataStates state) {

if (state == JunctionAutomataStates.s0) {
}
if (state == JunctionAutomataStates.sl) {
}
if (state == JunctionAutomataStates.s2) {
}
if (state == JunctionAutomataStates.s3) {

}
}

public void exitStateRange (JunctionAutomataStates fromSubstatelInclusive,
JunctionAutomataStates toSuperstateExclusive) {
for (JunctionAutomataStates curState = fromSubstateInclusive ;
curState != toSuperstateExclusive ;
curState = curState.superstate) {

this.exitState (curState) ;

}
public void e0() {
for (JunctionAutomataStates sourceState = this.getState() ;
sourceState != JunctionAutomataStates.ROOT ;
sourceState = sourceState.superstate) {
if (((sourceState == JunctionAutomataStates.s0) && (true)) && (true)) {
this.exitStateRange (JunctionAutomataStates.s0, JunctionAutomataStates.ROOT) ;
this.enterStateRange (JunctionAutomataStates.ROOT, JunctionAutomataStates.sl);

this.setState (this.transiteToStable (JunctionAutomataStates.sl));
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break;

}

if (((sourceState == JunctionAutomataStates.sl) && (true)) && (true)) {
this.exitStateRange (JunctionAutomataStates.sl, JunctionAutomataStates.ROOT) ;
this.enterStateRange (JunctionAutomataStates.ROOT, JunctionAutomataStates.s2);
this.setState(this.transiteToStable (JunctionAutomataStates.s2));
break;

}

if (((sourceState == JunctionAutomataStates.s2) && (true)) && (true)) {
this.exitStateRange (JunctionAutomataStates.s2, JunctionAutomataStates.ROOT) ;
this.enterStateRange (JunctionAutomataStates.ROOT, JunctionAutomataStates.s3);
this.setState (this.transiteToStable (JunctionAutomataStates.s3));
break;

}

if (((sourceState == JunctionAutomataStates.s3) && (true)) && (true)) {
this.exitStateRange (JunctionAutomataStates.s3, JunctionAutomataStates.ROOT) ;
this.enterStateRange (JunctionAutomataStates.ROOT, JunctionAutomataStates.sO);
this.setState(this.transiteToStable (JunctionAutomataStates.s0));

break;

return;

JunctionAutomataStates. java

package Vehicles;
/*Generated by MPS 09.01.2007 20:57:59 *x/

public enum JunctionAutomataStates {
ROOT (),
si (JunctionAutomataStates.ROOT, true, false),
sO (JunctionAutomataStates.ROOT, false, false),
sl (JunctionAutomataStates.ROOT, false, false),
s2 (JunctionAutomataStates.ROOT, false, false)
s3 (JunctionAutomataStates.ROOT, false, false)

’

’

public JunctionAutomataStates superstate;
public JunctionAutomataStates initialSubstate;
public JunctionAutomataStates pointedState;
public boolean isFinal;

public boolean isInitial;

JunctionAutomataStates () {
this.isInitial = false;
this.isFinal = false;

this.superstate = null;
}

JunctionAutomataStates (JunctionAutomataStates superstate, boolean isInitial,
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boolean isFinal) {

this.superstate = superstate;
this.isInitial = isInitial;
this.isFinal = isFinal;

if (this.isInitial) {
this.superstate.initialSubstate = this;

public static void initPointedState() {
JunctionAutomataStates.si.pointedState = JunctionAutomataStates.sO;

}

public JunctionAutomataStates getPointedState() {
if(this.isInitial) {
if (this.pointedState == null) {
JunctionAutomataStates.initPointedState () ;
}
return this.pointedState;
} else

{

return null;
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NMpunoxeHue 8. Knacc Junction

package Vehicles;

/**
* @author Nick
*/

public class Junction implements Runnable {
boolean useAutolang = true;

// CocrosaHus

final static int JUNC_STATE RED = 2;

final static int JUNC_STATE YELLOW TO RED = 1;
final static int JUNC_STATE YELLOW TO GREEN =
final static int JUNC_STATE GREEN = 0;

3;

// Komnuu Has3BaHUM COCTOSHMIA

final static int JUNC_STATE RED NS = 2;

final static int JUNC_STATE YELLOW TO RED NS =
final static int JUNC_STATE YELLOW TO_GREEN NS
final static int JUNC_STATE GREEN NS = 0;

I =
w
<~

final static int JUNC STATE RED EW = 0;

final static int JUNC STATE YELLOW TO RED EW =
final static int JUNC STATE YELLOW TO GREEN EW = 1;
final static int JUNC_ STATE GREEN EW = 2;

w

// CoGelTus
final static int EVENT CLOCK = 0;

// THUNBE NEPEeKPeCcTKOB

final static int JUNC TYPE NO TL
final static int JUNC TYPE X = 0O;
final static int JUNC TYPE T N =
final static int JUNC TYPE T W
final static int JUNC TYPE T S
final static int JUNC TYPE T E

= -1;

Il
~e Ne S

Il
B w N

~.

int yl;

int x, vy;
int neighbours|[] = new int[4];

int type;

int intervalRed;

int intervalGreen;

int intervalYellowToRed;
int intervalYellowToGreen;

int carsTurnlLeft[] = new int[4];
int carsTurnRight[] = new int[4];
int carsRunThrough[] = new int[4];

private Thread thread;

JunctionAutomata auto = new JunctionAutomata();
JunctionAutomataByHand autoByHand = new JunctionAutomataByHand() ;

Junction () {
autoByHand.j = this;

thread = new Thread(this);
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for (int i = 0; 1 < 4; 1i++) {
carsTurnLeft[i] = 0;
carsTurnRight[i] = 0O;
carsRunThrough[i] = 0;

}
auto.setState (auto.myState.s0);

yl = JUNC_STATE GREEN;
}

void Start () {
thread.start () ;
}

public synchronized void run () {
while (true) {

if (useAutolang) {
auto.e0();

if (auto.getState

( = auto.myState.s0
if (auto.getState

(

(

== auto.myState.sl

)
)
)
)

if (auto.getState == auto.myState.s2
if (auto.getState == auto.myState.s3
} else {

autoByHand.Main (0) ;
}

try {

if (yl == JUNC_STATE RED)
Thread.sleep(intervalRed) ;

if (yl == JUNC_STATE GREEN)
Thread.sleep (intervalGreen) ;

if (yl == JUNC_ STATE YELLOW TO GREEN)
Thread.sleep (intervalYellowToGreen) ;

if (yl == JUNC_STATE YELLOW TO_RED)

Thread.sleep(intervalYellowToRed) ;
}

catch (InterruptedException e) {

}
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