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Finite State Machines

m The system is characterised by explicitly depicting its states as well as the
transitions from one state to another.

m  One particular state is specified as the initial one
= States and transitions are in a finite number.
m Transitions are triggered by input events.

m Transitions generate outputs.

m FSMs are suitable for modeling control dominated reactive systems (react on
inputs with specific outputs)

(FSMs)sagasl | ledt 4T jailas
"The system is characterised by explicitly depicting its states as well as the transitions from one state to another.” .

" (states) =¥L=" of "&Lbj}{!" e e Mjm suses oy aldl roungll (2 L Lewld 5,860 o
Liallas Lple 00555 0 oSy Gl WSl

" (waiting for 552l (e a3l Hlazis” " (idle)alals" (65 o Sy Le¥l> . big il el s o
" (ready to select) w9 ,ad! ,LasY 55al>" cmoney)

oo Jlany) a8 @ Sons (Al e lgall (2 " (transitions) c¥Gud)” e JSKdg sums cc¥ladl Jl28La¥l o
"398l cya 3l HUanl Al ) Jais Ayais dakad Lilsoly Aeladl Al 3 LS 13)" 6,50 J) 21>

Al Ll LQ;T ke uae Al> a3 "One particular state is specified as the initial one” @

Ao Al s (§ Lasls T il cpllasdl Sy pods Lovie Aoiily Ayl Al Ll Alia 0 o e ©
Sakls" 2 RPN PL PN caed! 7 Jlwe J Baa=ll (initial state)

gdsee Y EYlg Y¥Lell suc"States and transitions are in a finite number.” o

e dls ‘3 ENH Qi ‘AUAJ.U ONes ¥ 39dzagy B9,a4 LS Y sue g el suce : (Finite)dogu=s  ©
ekl olag Un iy 390l s Jazey Lo 1ke Lis Ldyaty ot o] AaBgie

J oY Slast Al gy e¥land| 3Mb) e, "Transitions are triggered by input events.” @
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S lazis Soplanis ol Lo plasis (fy Leweds £Lals cyo Lus Jaas ¥ Lgl" (reactive) Sela"allas pll T O
(G0 By L@l ol ¢ ol o Sl Jgaog <) Aaius 5S4 O (Say Ssuzdl 1da. (input event) JLs-s)

Syl (triggers) zady” ol " Blkay" sl g Suxlllda O
Dol e I3 oLl "Transitions generate outputs.” @
Fonidy pgds Lo Bale 4l (Lo Jlanl @b pubeie 0
() i 3 dudy of) Bugur Wl ) plasdl Jazy 1
(output) b).zA Moy 2

(input g i 5Ll Lo Ll Al J) Jau¥ly (input event) 43K 3945 JLso] e <l U7 Jlw g o

"gyidl Ade Lilaw]" sag b yie wley Jlawl J) $33sws (53] event

"FSMs are suitable for modeling control dominated reactive systems (react on inputs with specific outputs)” @

(B3ems Sl yiras oMl g Jelazs) @ Smtll Lple crane (1 Ao Lanll Aelas¥l o i Bualin Bgael ] Al ¥

Arllas i) Budas wbils alblus il (3l alold Aeaimn couad (2. FSMs 898 Jla paslidhaaillsda O
(control logic)eS=all sl Lple (rane G 2alas¥l 3 30l 2 (3 R A GYON

s e Jelanlly Jaadl 385 8yl] (b Hssy ] dsialos allas ga” @Somill dile yan sl Jelasll alladl” o
e

Sl BLA) 3 eSatll Bumg
inggySolll § oSmtll Amp]

(" yleald 539 aBgs lasle 5y Laled) ulasedl G 13)" Sla) a9y 3 bl 51,800 3lssl glate @

eyl Aads A3Vl dyums IS (e el allas eolus Cago o] Alaung Aeliie Adsyls (£ B3guzll WLl &1 (jlLaisly
Badzme ol e Lie by Ao S e Lo (G 2Ll s o 3Lzl
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FSM Example-1

Elevator controller
input event  output
r{/n P P ra/n
= Input events: {rq, ra, r3} N )
. kfj_\\ 'J\‘/
a rj: request from floor i. S1 ]

m Outputs: {dy, d1, n, uq, uz}
o dj: go down i floors
o uj: go up ifloors
o n: stay idle

m States: {S1, S2, S3}
o S;: elevator is at floor i.
Bagazll Wl AT e 1 Jlie

231531 (T e Jaad S ) galag ae Jlie e ¥ Lagdas Cigu Bagazell Al 1Y & Lol qualall Lo paial o) aay
-Globs A (10 09Sa G & (Elevator controller) aaal (Soxi8usg 9o JUll s

oSl 3laie 8yloY FSM plaeil Sy caiS gy 49 3lies Jlis Ida

Aol 5190 szms o Yol Ligle casall LI FSM ¢ 355 4

{S1,52, S3}:c¥l=tl @
dagasll Jldl adsll rgungs Jiesdl> K ©
J1 @lall §aaiall: ST o
Sl @l guanlliS2 o
LA gl 3 waallS3 0

{r1,r2, 131 Js oY &lusi @
Aalsll silglall e danall sleatal bl (o Wbl sia @ plaill L) camiun Sl Slusl poda O
(nall sleaal 53 e bais I Gl § pases) J¥ Glall e bl ©

Sl @l e cdlir2 o
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S Gl e dbir3 o
{d2, d1, n, u1, u2}:cl>,2ll @
ol s J) @ Soxtll s g Lyt 31 els¥l poda O
(asts lanlls J3sl a3 d1 M) alskall oo i Jadll J) can3lidli o
(ol el gai u2 Hlie) @alshall o i A1 Jl caadliuli o
(stayidle)LiSe § 5! /luds Jass¥in  ©
s oibed! Jalagell il
lae bsSLl sda US Lasys o) conaa! e il Iabasell IS5 (oo dagall Wlglao auini g ¢

s . (initial state) 4o Ll (& (Jo¥1 3slall) ST o Ly ST ) iy Al 6T oo Sl ¥ (61 ogand s Ayl Anis @
¥l Galladl 8 Tasls wasall 06 cpllasll Jiaas

S Golall s small il sy (S Bollall 3 oy 1 galiss @
S1 e allall Al A
2 @l e ol 12 Jo¥l Giamy 2
J0eS 12 dile 5iSag ST (0 o e (o8 Simis 3
12/ U1 odl e 2ol S2 JIST (0 Jaxhs gl el o 4

das)ul ¥l el asls . (r2) Gt @latl e s 4aliy (S1) Jo¥! @allatl G all 0680 beaier gl 5
(G @lladl 3 091 aaall) S22 sy Al ) Jazly (lass Lol

3 bk Ballall i § padedog (Jo¥1 Galladl § oymi 12 goylidue @
STl dl=ll
1 JBaYl Sy 2
J2aeS T dide 53S9 ST (e e s o8 e 3
M/n e 40udll ST ] sgag il Lo as 4

aiSIy 11 JU5¥) Lt ollaidl A8l (£ M8 csllall ollall 3 Jailly Togmge dasall G 131 pustll .5
(2 LS ST Alxtl gy (<blSe @ 3N ¥l Husay

Jo¥ Galladl e dasall callay paiedig (I GoUall § 3 gayliee @

$3 padlll a1
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M Jsdl Su=y 2
51‘}1%@@553 wlﬂﬁ«a&m 3
1/d2 & 4de el ol s 4

1) d2 a9 sy asls ¢ (1) Jo¥1 Galladl e culls 43l (S3) il Gylladl § wasall 058G Lotie: sl 5
(I St t3 oY daall) ST A Jazg (enanlls

o oFlanlg Badse Al Ml (Ayblgg bagume W ET1 oL Lol Lali,S3 @l paibiasdl S Jlie JSCAy sy JULT
oSt Blaie dde (rane Jelas pllaid (23908 Ui 4] Boums Sl piee adend JLso) Sl Ala sl gy LML)

Extended Finite State Machines

m Variables can be associated to the FSM.
o Changes to variables specified as actions associated to transitions.

0 Extended FSMs are suitable for systems which are both control and
computation intensive.

m  Guards (expressed as conditions) may be specified for transitions: The
transition is performed when the associated event(s) occur and if the
associated guard is true

AST liallas ol 53130 (ST Jayusdl @Sl laie Ao daid Aadly (FSM) 8agazell Aol &1 )1 i gslaad) JULI § Ly )
STasly 39 O 13) Al e iy o of Tl als @l oIl s ey O el e O 5130 STgaas

290 Gl L e e 1dag <Ol ) (e S sue JST L) ¥l e il suie ) 7 lioms 1B ccnlSslaadl sda Jio Az e
z3sadl e 35l (e (i iyl @I <" (Extended Finite State Machines - EFSMs)dausl| 3agazl| Ll o¥1”
.gwlé&l

(Extended Finite State Machines)aawgl! 8595l &Lzl =1
"2S3 g, "5 "5,813" Ll Canig Bagimll Al AT GG rilaay 3,541

Bagazll Aladl Al wlpdil | dasy Sey"Variables can be associated to the FSM." o
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el s o dadd Al 4l e dainy plladl aay oI (Variables) ol il ¢ S0l d¥laslayl poda O
Lipd @B (o355 43800y 5,513 ayd

ihie aie ol csgllall Glall cisedd pade (01 saad slie el T lpaall sia 0sSG of oSay ©
Aluall pisg @ daall G 13] Lo sy (true/false)

e ol aaddl wass qi"Changes to variables specified as actions associated to transitions.” o

A LEUYL Ala e olel € ol il
Idag " (action)elya]" s alall Loyl diSay czy5m0 adss J) ALY 16 (Jlanl ey Losie (Y1 @
byl as 2ad Jidad 095 Le Bale ¢,

trip_counter :=trip_counter + 1 s|,2¥| ag3, O 0% 3 3ilb oo dagall Jazi e Jla ®

JUh PN (Y RVSLAN L )

"Extended FSMs are suitable for systems which are both control and computation intensive." o

e Sillucelly @S] 2aS 0985 1 Alaidll Aolin Aasogl| Y|

Jadig Jy e Jadd oSl e Lhos yunzay ¥ Zalail 2o dos LlSal ol ccolslya¥ls wolpaall Jas,
Apadlodl Aadai S 8T Llasy Las «biledl Adlagg Sllucdl (an Loy

"Guards (expressed as conditions) may be specified for transitions: The transition is performed whenthe o
(dog,iS Lpe pall) Lolyzedl sz Sy associated event(s) occur and if the associated guard is true." (
(true)lemss 45 Lol Lol oS 1309 dy Aoyl (&) &zl 999 wie JLan| dudis oy ¥ andl

JLndl e angs 3Ls] ibie bk ga (el . (Guards) gl pdl: gall 2ol 28LsY1 poda ©

tlae ols s 3asn O com (M1 . 1add JLs ¥ L»&QTL&SMM‘MJL&BIL.\@@ o

(13 clbdl 3 baas Slie) Jlaw¥l g, U Js oyl s 2 O A
sl @b oo 3azis Lo sole oy ddl lda . (true) (PPN (guard condition) _u;lxt! Loy idl 0955 ols 2
sl Jie O

r2 Sosdl s S2 JIST oo Jlams! o] ®
[weight < max_weight] :Lu)\:- aile s olliSey ®

O 131 ¥] ¢ (r2) )3 paust lass of G G ) Jo¥) @slladl e dasall Sy () Sl gl ®
old o(falsediod Luylxll) wl ¢y 39s Saren dagall I8 13) j_z_oqa[weight <max_weight] 1o, &l
()-"T C)MS) )l.}.’yl gy )\.\4@! = Lo..s) Ala Q daall Ay 4JL5.U§“ ok

VY|
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(2S5 Jagyd) puly> + (8,513) Sl pia + Bsaluall| FSM = EFSM : &l Lty 2 (EFSM) &asasll 33gd) AlLnll a1

Blais (e (¥ andly ¥l (3 392 sll) @Sxill slaie Jhady L oy 45 (oladl FSM (40 iS5 861S ASTy 531 7 3g0idl I
Lo Lo e (@1 "ol lomis) S an" iz § e UKo bike Ly 1a (el yzelly ol paall 3 392 51) colluedly bl

FSM Example-1 Modified
Elevator controller with extended FSM
m We associate to the FSM a variable storing the current floor.

input event guard action&output

rilcurr_floor < iJ/curr_floor:=i;Ui-curr floor

o
L)
P

initial stateW S ;xri[curr_floor > i)fcurr_floor:=i;dcurr_floor-i

( )

rifcu rr_fl.éor =il/n

= You might wonder: Do we really have one single state of the system?
Of course not!

The global system state is now encoded in the FSM state and the value of the
associated variable.

(EFSM)5.iad | 539zl | ddlatl T plasianl 5l i Sy caaiall Jls (uai L (o0 4 adl s da

dld @sladl o35 T viie Adt UL doiy5 "We associate to the FSM a variable storing the current floor.” @

cdaiall adgs Judatd (51,52, 53) Upadin ¥l 0 Ly 0556 0 oo Y ¥ il sl galda O
Gl @8y csxat curr_floor 4ewl (variable) pdie 5.5 Lpowdn Jadd Suslg pSios AUl (¥ piseiudn
W sl 4 NEPTRAL

conlyadlg ol aail) 88 Cotu (Ses 1 L) 923 ¥ EEN) Sy S Ulxld baad suslg 3yl e Gtz (N1 balasell o) Lasdls

: g9 (action) ¢lya] ol Tyes p9dsg S Ul Uy 4lé allaidl JiaiS sy it (Initial State) M Ul o
@bl Jull 8 LS Lolas e Jo¥1 gallatl yo Lasls Ty diagall 0 (s 1 curr_floor:= 1.

ks 2¥ / [l ] J oYl _Gias: e Gl Suyazdl Zagall 1asdl (Transitions): c¥lawdl e
el @l Jf saall cdb 1 gyl ©

ri [curr_floor <i] / curr_floor :=i; ui-curr_floor : gglall Jlazs¥! &CG.J -
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el Gilall e s Jlg (curr_floor =1 il of 61) Jo¥1 @slall § aasall o (o4l : S I
(3 sa&axlly i=3 o i)

L, all ceai$1<3 Ja S [curr_floor <i] L, &l Ja: (Guard) _wyl=d! doiy .1
> Tl sl paz=d o
JLE.L»Y‘.\.A.MJ‘Q.Q o u‘)wlﬁﬁjj‘:’“\zjldﬂ-‘-}‘w

ol pllad! "yay" (¥ curr_floor = 3. ‘zgi <curr_floor:=i: (Action)s )2l Jedis oy .2
el Aad Couety agad S Gl 2 Buasdl disg
poase &bl hnas

ozl SNl galia. u2 sagu(3-1) ‘__;T < ui-curr_floor: (Output)zydell udlgs o 3
- | PN LN PN §|

u’-’i é"ua J! daall g/.Ua :23_9[_;_?_“ o
:ri [curr_floor>i] /... Lol Jany) -

ke« (i=1)Je¥ GUall (e s sLog (curr_floor = 3) Ll sl Gl o813 il gl
)d2 &1d(3-1) a1 luse] ey ccurr_floor:=1 pasll S PIN PPN ¥ kB | IV |

(ol J3s!
St uds o waall cdb 3 90luw O
sri [eurr_floor =i] / nlase¥l Jlam¥l =

[curr_floor = _uldl lé « (curr_floor =) I dagall 4ud a9 gl Bl e cdb el 13 7y
(blSe § @) s zpslly cpdall padlelir] ol azgy ¥ iz 055 ]

"You might wonder: Do we really have one single state of the system? Of course not!" o

o gl Aagal § (S hdd susly Al J) ¥l SO (e 7 3geidl Lian Ll g a8 . Syas> Jlgw lda O
Aadais Sale] cues (Jy ccaisey

"The global system state is now encoded in the FSM state andthe value of the associated o

e bl il | Zeudy FSM YT A>3 8yade oY1 2801 allatll &> variable.”

pon Bagdy oSt Al (o0 guiie (2 Ui ¢ (S)eSimtll Al Laad ad o pllaal) "4 Wl
ey

D Liollasl "2 lasll” el J3)
ST dasasall Ldls Jolas a..'\.a (S,curr_floor=1) =
S2 Aoyt Ll Jolas a_'\.m (S,curr_floor=2) =

$3 sl Lidls Jsbad sia[<] (S, curr_floor=3) =
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S Ul I.ia 13U

Toaiae Juseid. puasatl] @ &3lailly sl 2yls AST Aas Lol e o8 " Seliadl 1ia S 13Leld (L (@ Lladll ¥l S 13"
e By @Sxs Al Ly 0585 o0 Juad¥l (g o Sl GBI Slieg Ul 100 sy oF Lad¥) (e Ja . 3ills 100 (0 s 3
bl e @ Sl slaie Juady tuaanll 5,l0¥ atSs Juadl (EFSM) 2asll 2191 Tae 01 $100 J1 1 oo Laud ds Ly o ey sl
"Nl sl A" el Golall L e Lo g

FSM Example-2
Parking counter

= Input events: {in, out}

o in: car enters;

o out: car leaves. initial state
\ in&lout/1 in&lout/2 in&!out/3 in&!out/N
O SRE-N
= Outputs: {1,2, 3, ... N} So  (Sy) 82 83 o é@
“~ T - s \\\ -
o i:display value i out&lin/0 out&lin/1 out&lin/2 out&lin/N-1

m States: {Sp, S1, S2, ... SN}

o Sj: icars in the parking.

FSM Example-2
parki i .

m We associate to the FSM a variable ¢ storing the number of cars.

in&lout[c < N]/c:=c+1;c
O

\\ -
initial state oﬁi‘-CS<

e
N
out&lin[c > 0)/c:=c-1;c
Dogumg ST IS Byl 1ia g 5T Yl G0 casall 7 3505 (EFSM) Zasesll A0¥) cuiies a8 Lol oo my

Onalizes (ntdsshay ddlies LegSd ¢ (Parking counter) oyl yUatil A Lud slde g9 calladdl uas o Lsyad oliss 401 o la

Lolas
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Ladadl FSM ﬂ.\.éu-.i.ml.g z.’:g.a.i.” :Jﬂt a:r.:)i&.”
SIS Bagusel| W) Al plaseiwl alladl Cams Lia
{So, S1, S2, -.- Sp} ;=¥ (]

Bulg8yliw 3929 523 Sy ‘a_c,ua:uﬂoi@_.sso.a_a_\_,a}wlésayjlmbwu.mdmaﬂ,ﬁ o
Loles alien 2> Ll J2a5 31 Sy (5> 1Sag

bl o NJ s slie ket s N#1 Q) gliss ©
Hin, out} oYl &lusi @
Asbudl Jsussbwting ©
AsLadl jolad sylwiout O
Alaselll uds § ady o out 7oyl Gusg a9 in Jesudl Sius o gadt in&lout el e Wasds O
{1,2,3,..Njol>,zxll o
Shleadd St saadl (o ye Abluy g2zl O
: (FSM)Jalasel | Juloes
(28,8 25111 Sg Al Wl ppafas @
152 2pielly St QIS0 e Jatis o(in Biis) Byl S5 otie @
2 sa7,5ll9Sy J1S1 (e Jail e T fliw S5 losie @
Aladdt gadlt bl J) blass Js a5 5yl S 1 iSag @
1 52 z,5llsS1 dIS2 oo Slie AayLadl Al ) Ja1is o(out) Esas 3yl yolaTledicy @

Llsll s e pe Al 501 ) 2 limieed (3less N'= 500 Sle 1808 HAmidl) & L Faae i 13]: Lia Aol 20SCaL

EFSM?‘.\..&LHAL) GS}A—L” gyY-x gl &:ug).f«."
(S) doid ity @Ko Wl> (¥ Lo Wl> N1 0¥y 0
hleadl sae (st ¢ 4ol (variable) piie Lyls  ©

: (EFSM) Jalasell Joloes
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0l pdiaty agdi ol €20 slya] il s psdin S Wladl Yoz ol Al @
(Sl e slalndl) oGy o
in&lout [c<N]/ c:=c+1; ¢ : (glall daladl) 8yl Jg53  ©

(in&lout) S5 05 8ylew: &sazdl ®

el shlead! sae o8 13 9] Jaxyl s @ o) S byadl sa lia [c<N]: (Guard) joyl=dl =
Ailies ALl ol 13) Sl J5 piay 1da . N Gguaddl dadl e J3I

iy Rasall € aliall Bash 5Ly apdi c=c+1 : (Action) ¢p2¥1
Slaallsugaztl Aeall (ayaic: (Output) zyxll =

out&lin [c>0] / c:=c-1; ¢ 2 (aeldwd! dalell) 5)lews 9y ©
(out&lin) yolad 8slew: Esuzdl ™

pllasd) aiey lia. yaio (o AST clliadl sue 813 Y] Jlandl da ez o) [c> 0] : (Guard) uyld|
Sl 22,18 2o Ladl o8 13) slaadl olas) Uoles e

gy € 3l0all Aayd olasls pgai c=c-1: (Action) ¢|,2¥1 =

Slaallsuyaztl 2egall (ayaic: (Output) gyl ®

S ESI PP
WM.B)S\.U‘J dadl e 90 g_Siul-“-éj-zm"g_j"\“ Mm&%!&m&ﬂﬁjww5 ‘LJBJM:FSM Tiged @
Sbledl gz a0yl Sy

190 LeS Lalazell (i 85ls 1000 of lyliss 10 &Ll Zais w6 g . pang il Lil89 ¢ juaiien (3451 EFSM z3gas @

O3y cusly paie Buslg Ul
(c skl @ 435ell) Slibed! fye ("Jeaadl” (2 dadd uslo Ul o) oSl Glaie Jindy Lic aal @

Lo 59 L Jaally ;AL Jodl 2 (EFSMs) 3utzall ¥ o) Sy ol lomisil 28" pogil s’ Jundl 52 JUiLl 1a
aslall A, a1 § Jamaally dic Gimting
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State Explosion

m Complex systems tend to have very large number of states. This particularly
is the case in the presence of concurrency.
The phenomenon is called state explosion.

m  Every global state of a concurrent system must be represented individually
= interleaving of independent actions leads to exponential number of states.

m Expressing such a system as a FSM (or extended FSM) is very difficult.

Chgan (M1 c3iall Lalas! qrarad § Sldall ST e uimly azad &1 5 "Ll jlomas) A A" J) BasLud) Azl 3 Uy al il
hade [ AL sda e Cbyam

"Complex systems tend to have very large number of states. This particularly is the case in the presence of o
oo T S sue Ml J) sudall Aaas¥ Jias  concurrency. The phenomenon is called state explosion.”
Ll lmasly 8 pallatl oda (eud . (el 3929 § pols JSda lda Siusmg ¥ L

STy TS Toas 203 (08 a8l A o Jas IS sl el sae o canS Lyl cahliadl 8l0e Jle 3 ©
e i (565G Latie c._ST « (concurrency) eyl Lot (3550 Ledie Giames ¢ yleai¥I” of cia @l AL ©
ol W&dﬁwﬁéb@@d@eﬂéﬂlé&%ji;bqi

"Every global state of a concurrent system must be represented individually = interleaving of o
IS ol sl a€ Ul S Jies = independent actions leads to exponential number of states."
el p P P
Nl e (féwl) Bl soe J) ga5 Uaiad | Slely2¥) S5 15 <-- $3s9

AL s yuas Gl Lyagadl dnadl peda O
Aigna Aazd § allaill 8L ¢152Y1 erax ALt (snapshot) Akaal Ly §" (Global State) S AlxtI” 2L ©
Aanadl el @l e lads o (S @) 1Sl Gylall par 52 §" (Interleaving) Jsludl" sa ke ©
8ySall mepgid lux by Jle O

3 e Jatua 7 luae JSy lads orobuan (e 058 Lallas o Jesend

{L:.Ia.a n'-Lg'a.A} ZQUJ\: 4 (T) CLHA-L‘ "
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{labas sbae) Lo o> () Zluall @
TSl LYl S (p Led o o Lall pllaid "4 Alll” Carmg Lnyi 13 @
labo o labae T 1
clae o ek i 2
laha o elna 3
clas o slias ! 4
el 422 %2 4 S allss Loge g5 ol 4 Lo S ollagn Olollas
N> 822 %2 % 2 2K ¥l e mrar () W Luas camd (81
LS Al 1024=210 Ll oS mlian10 Ll oS 13 =

Nl sue ol Tagas Galiie BsSe Liasi LIS . (exponential growth) (éw?‘j.a.d‘ salda ®
gl oSl e el sue § ol pllasd) 401

P1{Y plad! lia Jie oo peaidl "Expressing such a system as a FSM (or extended FSM) is very difficult.” o
Akl oo (A a1 91) Bagusme Ul

Lpws LY 8¥Tg alls
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Example
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State Explosion

After starting the system, it waits simultaneously for event a followed by x, and
event b followed by y. Events can arrive in any order, except that x follows a and
y follows b. Once the events are received, output o is emitted. Then the system

waits for the reset signal r to return into the initial state.

= Inputevents: {a, b, x,y, r}

= Output: {0} wait for x _waitfory |
= States: {Sq, S1, ..., Sg} ;ﬁ_ _
! - “emit
| \i\n'al:[ for r
| "
, - State Explosion
b L A
! | TN ST 11
| | waitfora ) Wait for b ) !
| i{\_w_yvaitforxr o waitfory \}
T
34— initial state

( waitforr

— ..
.

|
|
} 7 emito
|
|
|

e e e e e —a
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L |

.;' State Explosion

I 2 )
|| waitfora ) waitforb | a
| | waitforx ) ( waitfory |
| I TN - ~_ _)//' - AN —_ _/_,/F' - i
| TTTTTTTT o
} — A initial state
: emito
| ( waitforr |
| N / b8,
/S g

(

\ 7

| &4

\\
\ '
r - State Explosion
B bRt ettt
~“waitfora ~waitforb

: ) ( ) ab
|
|

( waitforx
T - —
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T e N

(_ wait for y )

|

| —
‘ I - initial state
| ¢ emito ,

| _ waitforr
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. 1 State Explosion

— e N

‘wait for a ! wait for b \ ] abx
i waitforx | ( waitfory J
[N — T

~ — S

A . initial state

~—

( wait for r

'{, State Explosion

|
: 1 J ~— e — ‘--\_7_\_ 1
L waitfora | ( wait for b | abxy
1| wait for x (_waitfory J
| ; . . e R . G~ i
!

N initial state
7 emito
:‘f, wait for r
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State Explosion
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H; State Explosion
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