19! — 2'AX 7N N'!TPNR
AYNNN 'WTn? 190 N'a

21NN MNPNNT HY DNIN
N TaA VN, NuSmyv novd
57999 NI

NA VP'N97 NTIAY
AYUNNN 'WTN 1YW IXIN

TIO [I'¥ |2 ;N



T021

ypH .1

.In1"2 0I* 12T 0'NN91 02 D'OR'NSI NIDIN ,ANNN YT'AN NIdAYN D71y
N2I21 N1 'O AW INT IR ,NVIYD X7 NN'Un 12'A N1DIN VRN [12ON
NI2Y NI'90D NIXRXINA XVAN' 'IPT 110N .NIYY7 D'¥N 1INIXY IXINN 7Y
DR 1% NUNT2AL0P'N5N 1Y qwnna

NTANI NIYATA [I'OX 170N Y107 DT'PON TWX PIva DAY 0'7) DIY!
07'ND] YPYIN DIV TIYV ANNIDI NPT NIXIN NIDIND 7W NIRNINNN
21 NTIAY NIy

AWN) AIX'AN NNIAR'T I'Y] 7'NNNY ,0%7W 1'70N MY ,7Na 0'No]
VNII97 N2 ,(AXIMN 27U NIANINNNTE NIYATA V'S IX? Nwnwn
D'YXINY D750 NXIAR oY NN WX NuSmv TI'7 "nim 81 SCXML
.0'7TIN% NP1 NP1

MmN .2
STATE CHART

Error! Reference ] UML NIMNAX'T JINN NNX N0'Y 11D 2NN DNAR'T
NN ¥ DNIANINN DX 7TN7 12'0 ATV YUK [source not found.

NN 7V D'WNNRI D'2AXN] NYNNYNA NNIAR'TN .0N7Y NIYATN DX 9N
D'10N 'NIN IXNN 2¥N 70 .NDIYN2 D'YXINNN 070NN qQUY DX INNYT
IN D''"9 ,0'WIN'NN YOWIN NI'MYT 210! KINLL,INW7D D'z 2xn ,Nd>yvna

IN 02T INIX IXY'NYT 710! 2¥nn yN'R 702 .N0wna DNIpY ,0MIx'N
Jn'ion n71y9 yx¥a? ,qonal ,ninnuny

YT AN NNNARTT? XNAIT

tl: ev/act B

‘e D '0A00- 2N ITRHARAN TN

TN 12YNI,0'A¥N 2 NIXNAN N'0'0] NNYAR'T O'RN X 1 kA
N19NN Dd0IMN |IN'oN 'S V) 'M7NNNN 2¥NN 12'n A 2ax¥NN .(N'¥P10)
7V 2 Tam B "7 122 "aynnl L, (D1axnn NN DX 7010 S axn? notda 19X



T021

—act 1,N0wNl "7Y'Y INY7D YN'R — ev n N1dINN, t1 arypraaon T
A¥NN L,NIPN t1 W INKT7 .NDYN2 N7V ev VIN'RY [NTA YXINNY N71Y9N0
.B N0 nk¥na nd>wwnn 1

TIT V' TANY N?'0IN0N 7V 0011 NNAX 2IX'NN NINTAXR'T 7W Np'0INON NN
Error! Reference source not | X¥11n 7V DINKRN2 TN [IINXRI 78N

. [found.

SCXML

NI'D10 21X NINTAN'T AIX"? VITIVO ' ,state chart xml (X' Mwa
Error! Reference ] 780 TIT ' Tan1 X'W "7XITIN 21X 7V NIooIaNN
W3C 1 7y yap1 vunvon XML nowa win'y T 7y ,[source not found.
VITIVON 12'N1,01NVI'RA D'71ZIVINDI D'VITIVO NY'AP 7V 'RINKN [N,
Error! Reference source not ] 21X NINIAR'T AIX"7 UIN'W7 DN7W MYIn
.[found.

Model checkers

AXRINAN NDWN 7W 77N DR NPT ATINN IR N0'Y N T Nt
NP7 AWOK .17 MTANY |I'9X] TIY ,N'SI0 0'A¥N NIdN NIYXAXKA
NE'TA7 W'Y nwnwn no'wN L2TIin 1y "nnp Nt Rt nprTat
XN NY'IN) NdIWNN NIFNY "0 'RIN DY TWUX NDNIN IX N1DIN NDvN
NOM 7w 2¥n Ny In N*AT) NIN'VA 7¥ 'NdN 'RIN IR (deadlock 7w

'9 7V TI77 1MNT AWOKR NNIRY D719 NNIXA axim 77imn .(nd>ynn
(11N nowa andaw) "7TM NEP'T" wnnwn? nnav Y20 7w annn
[I'9X 7V NooIANN NU'WUN 11'0,0'7TIN NPT 7W NIV'WA 'TDIN DINN
.([4] ;a2 07N Nixa ninonnw NI7imNe) LTL formula 7w nnixa anoa
.NuSmv :*722 1>7M1 VP'ND] 1INIX ,0'7 T NP'TA? DAY D7D DIY!

NuSmv

[6] SMV 750 7w nann iqn Y7200 L[8] DmvIno D7 TN NP NEPTAY YD
VT’ N1an ,N"IXI'2 N07NN NNIAR'T) BDD-BASED n 2y ooiann " Int
wUNNw1 0P'N91 NNIX .([7] N'72120'0 NIXQ NIMIXI NINZAID AIXYY
NIIYKXIN X0AN 7V No0oIan n*M90n 7w 2 X0 .NuSmv 7w 2.6 X012
7wun7 ,011Y DY ANIK N2'NN XL (N7YN7 AIRINY 19D NuSmv)

VO DXRN 7W N1 ,SAT SOLVER) SAT-BASED nj7'1a Ni7*10L 7w 217'wn
.([9] n@o10n NI'n? 71D 0N D'VOWN Y



T021

CTL

NNd W' NIV 112'X T'NYN 12 AT NIFIDYNON X' NN YV 'NT A17 7T
>"Ta wnwn Nt TN .wnnnn% 710 onn TNX 7w 021v 0'a'n)
NnM'on N7 NdAyN [*ox? nn 7y (nyn? y™) "np'ma 7Tm" nivtva
N7W) NIN'V2 'Y [N PTIA DTN 7TIMNY NIRIDNN .AYP'DMI1 DNV YXaTI
7TMN) nirnt (7TM2 09X NI7N 7wn% 9 TINa 0MIoX DNAT DN
n'7nmn @70 10 CTL .( DEADLOCK 2 yna X71 ntn 72 TIay'? y'wnn
7170nn\2'man 12) LTL DA DN, ovivnn "Droswn” a7 o' Tmn
CTL 7 .(uR M YIT T'NYI 771N 112Y7 TWOKX 12 TNX 2'NI W' VIR KIN
NIXYTY71 X7 NN 7Y N NTIAA 12 wnnwa nNaXRENuSmy 2 win'tm o'y
NIARTTZ DX'Y NINNN 7Y ND0I



T021

NMIYNI NIV NHIVN NN .3

TV ,NOYNAN |I'OXI 112NN 2A7wn 07w 1'70N X7 N1'D VP'NO5N NVN
NIDIYN ,0MTIZN 0'9'W0A INK'MY '9) . [11DNN NIIDY DX PITA7 N7D'0n
N1ID1 NP'TA7 DO DXI7'R DAY TWK L (NTMIN IR NIDIN) NIMAIAN
D'YNNYN ,(NONIP NDYNN 1AW 2x¥n ny'm IX deadlock Ny*an) nd>ayvnn
y¥2% NIn 7Y X .I'ONI 120N Y¥A7 'awva state diagram 0 NO'wa ANY
model N 722 WNNWNT7 11X ,21¥M NIMMAR'T W IR 757 nnpa nz'1a
NIDNN NOYW 0'01 7V NNTANI NITIRO 7w VO VY7D D'7aN YW checkers
12 wnNnwn? nanav *7on v

,2AIXM NINNAR'TA 0'02 7V (120NN 11AY7 TWONI NNIX N7W VR'IND2

7V ,N'ONIVIX NIX] ,N7W 2.6 X012 NuSmv NooIanN NI NE'T1a7
IITYY 1INIX D2 .NNNIE NP NN ,NXP7 N¥7Nn 07¢ '70N XYY nn
D'XINA TAIY NDIWNT YXINN VIONNI,NXP PN NOdN IIDNN D KITIA
AN VPY 272 winm% 0TRENNT 7011 1021 ,0'9¥N NNIXY D'XI7'RAI

MNYP MNAY NPMI90 APV .4

N7 070 TWUR NRIY DITIAYE DNNRND 'NNZ0 ,Nan NTIavn @7nd
IWUNY'Y NINAINN DX 7277 'N'01 11K 70N .*7¢ N2 VP NB7 DNIYY
J2¢ DTN 1A% D1 NIRNTTN DLW DT MIR
NI Mpn Nx'¥n? 205 NuSmyv 2 o'wnnwun ,xnaiT? [11] nTh Inkna
NO'X'7 NU'WYW NX AINKRAN NI AIXT NINNAR'T NI00IANN NIdYNY
X L ,NuSmv 1 2y nd>vn 7w I'9xr 0'02 7V DMVNIVIX [N MM Y
NIN'IoN NININ NNN
INKRN K7D 7T T 7Y aivmn NNOART 7w X'm rox oty L1
DX IXNNY 77N ,"deterministic labeled transition system" :0w2a
27U NNIX2 NNIARTA NIANINN
,IDIYN1 DaxNN 70 NX Xvan SL WK ML =(SL, sinit, RL)
ANNN RL 1 ,N0ynn 7¢ 0"N7NNNN 01NN 72 NX XVAN Sinit
.D'2A¥NN ['2 D2YNN NN
2YNN NIANINN DX NIXRNN WWUR SMV n'im nnye .
71ayna action — N 9w P72 vk nirn? 20 X9 nn nknn .3
JINTD NTIAYA NNE? 0210' 1D'RY NNIN — D'axXN |2

N

DXI' DNY 1'70NN DX DNV YNNI NIMOAR'T 7W NIRNAIT XN 1NKRNn
N'TAY XNNAIT NN NOWNN 7Y NI pn XNINT Nan 7y anxnn 17nna
NuSmv 2w nx¥x1n nooiann

n1dmMm NuSmv nirnim 07 NiM'pw nnan N NINNAIT DX X' 2N INRNN



T021

(NIM2INN DR X' XN )'R7 1RN2 NION'NN X77) Vi X KINY IR
nN"EN DTN KNAITA L17W 122000 DX YN [D201 NINNAR'T? NIMdIN
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MODULE main

1

2 VAR

3 pc : {51, 52, 53};

4 ev @ {evl, evi, evi, evi};
5

6 ASSIGHN

7 init (pec) = 51;

8 next (pc) := case

9 pc = 51 & ev = evl : 52;
1o pc = 52 & ev = ev2 : 53;
11 pc = 52 & ev = evd : 51;
12 pc = 53 & ev = ev3 : 52;
13 1 : pc;

14 esac;
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traffidight

I

region working

———

o -

goRed [guard1l <= 3 8&& flag1] / raise startGoingRed entry / raise goRed
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MINPINT .7

trafficLight - 1 Nn2IT

AIXMN NNOAR'T

working

red

entry / raise
startGoinaGreen: flaal = tre

after |s

yellow

rl

switchToGreen after 2s

.—> entry / raise goGreen;

flagl = true

after 1s [flagl == true }/ flag2 = true

15 switchToRed
green

entry / guardl += 1; raise startGoingRed
2

Q

V9"POoNN XY SMV n Yalp

[guard1 > 3]

NNIAX'TNN XY SCXML n yalyp

i

output.smv

i

traffidight.scxml
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:output.smv nx¥1n 7w V79N

:\Users\Ofek\Documents state charts\examples\trafficlight>nusmv output.smv
k*¥* This is NuSMV 2.6.8 (compiled on Wed Oct 14 15:37:51 2015)
*** Enabled addons are: compass
* For more information on NuSMV see <http://nusmv.fbk.eu>
‘ or email to <nusmv-users@list.fbk.eu>.
* Please report bugs to <Please report bugs to <nusmv-users@fbk.eu>>

* Copyright (c) 2e1e-2014, Fondazione Bruno Kessler

* This version of NuSMV is linked to the CUDD library version 2.4.1
- Copyright (c) 1995-2884, Regents of the University of Colorado

¥ This version of NuSMV is linked to the MiniSat SAT solver.

** See http://minisat.se/MiniSat.html
* Copyright (c) 2e@3-2e06, Niklas Een, Niklas Sorensson
* Copyright (c) 20@7-2018, Niklas Sorensson

specification EF state = yellow is true
specification EF state = switchToRed is true
specification EF state = working is true
specification EF state = switchToGreen is true
specification EF state = trafficlight is true
specification EF state = working_final ©& is true
specification EF state = red is true
specification EF state = green is true

lightSwitch — 2 XnaIT

main region

Off
entry /
light.brightness = 0;
raise light.off

user.on_button /
light.brightness = 1 user.off_button

Oon

entry /
raise light.on

user.on_button [light.brightness < 10]/

light.brightness += 1
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UORONN XYW SMV Yol NNIAN'TAN XN SCXML yalp
output.smv LightSwitch .soxml

- SMV yalgn 7w nxnn 7w 0790

C \Users\Ofek\Documents\ \state charts\examples\llghtSwltch>nusmv output.smv
k% This is NuSMV 2.6.@ (complled on Ned Oct 14 15:37:51 2015)
* Enabled addons are: compass
* For more information on NuSMV see <http://nusmv.fbk.eu>
* or email to <nusmv-users@list.fbk.eu>.
* Please report bugs to <Please report bugs to <nusmv-users@fbk.eu>>

* Copyright (c) 2010-2814, Fondazione Bruno Kessler

* This version of NuSMV is linked to the CUDD library version 2.4.1
* Copyright (c) 1995-2084, Regents of the University of Colorado

¥ This version of NuSMV is linked to the MiniSat SAT solver.
* See http://minisat.se/MiniSat.html

¥ Copyright (c) 2@83-2806, Niklas Een, Niklas Sorensson

* Copyright (c) 2e07-2018, Niklas Sorensson

-- specification EF state = main_region is true
-- specification EF state = Off is true
-- specification EF state = On is true
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Umple 7Im nXIwn — courseSection — 3 XnaIT

7w N'-WEB N nnI50791 NnIAR'T 7W DILY NX' , NINTN KNAITA
MXIN TR L,NNIAR'TN 7w SMV yalz Dal SCXML yalp Da nxxinl ,Umple
7¢ NRXINT ARXINND DX NRNWNIE SCXML yalzn 7y 7w 99700 NX

.Umple
NNAXR'TN
t2: openRegistration
[OpenNotEnoughSrudents)D t3: requestToRegister
t6: classSizeExceedsMinimum
tl: cancel

OpenEnoughStudents [ > t8: requestToRegister

t10: classSizeExceedsMaximum t4: closeRegistration \ t5: cancel

\tﬁfl

Cancelled

t9: closeRegistration

t7: cance Closed

:NNIAXR'TNN RX'W SCXML yalzn

i

oourseSection.soxml

ANX'W NuSmv D Y "2 IRIWN

:09"PONN RX'Y yaln :Umple 7w yaipn
output.smv courseSection.smv

umple AW NTAIWA TA7N ,0MIT TIXA TIXN D'¥APN MUY NIRYY N1
D'XINNI DNAYNN ,AT? 12N X X7 "¢ UOMFoNI D7 TIM 'MNY 077NN
QXXM NNIX NN ARXINNY NIKYY [N TINA D17 DAXAY
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‘output.smv yaIp 7w n¥x1nn 7w 0790

C:\Users\Ofek\Documents\EEFEEER ERE BFEEE ERFE\state charts\examples\courseSection from umple>nusmv output.smv
**¥*¥ This is NuSMV 2.6.8 (compiled on Wed Oct 14 15:37:51 2@15)

*** Enabled addons are: compass

*** For more information on NuSMV see <http://nusmv.fbk.eu>

***¥ op email to <nusmv-users@list.fbk.eu>.

**+* Please report bugs to <Please report bugs to <nusmv-users@fbk.eu>>

¥ Copyright (c) 201©-2014, Fondazione Bruno Kessler

¥ This version of NuSMV is linked to the CUDD library version 2.4.1
¥ Copyright (c) 1995-2004, Regents of the University of Colorado

¥ This version of NuSMV is linked to the MiniSat SAT solver.
¥ See http://minisat.se/MiniSat.html

k Copyright (c) 20@3-2006, Niklas Een, Niklas Sorensson

¥ Copyright (c) 2007-201@, Niklas Sorensson

specification state = Cancelled is true
specification state = Closed is true

specification state = Planned is true

specification state = OpenEnoughStudents is true
specification state = OpenNotEnoughStudents is true

:umple 2 ¥NY yalpn 7w nxIn

C: \Users\Ofek\Documents\EEEEEEE E FRF\state charts\examples\courseSection from umple>nusmv courseSection.smv
*** This Is NuSMV 2.6.8 (compiled on Wed Oct 14 15:37:51 2@15)

*#* Enabled addons are: compass

*** For more information on NuSMV see <http://nusmv.fbk.eu>

**% or email to <nusmv-users@list.fbk.eu>.

*** Please report bugs to <Please report bugs to <nusmv-users@fbk.eu>>

* Copyright (c) 2016-2014, Fondazione Bruno Kessler

¥ This version of NuSMV is linked to the CUDD library version 2.4.1
¥ Copyright (c) 1995-2004, Regents of the University of Colorado

¥ This version of NuSMV is linked to the MiniSat SAT solver.
 See http://minisat.se/MiniSat.html

¥ Copyright (c) 2003-2006, Niklas Een, Niklas Sorensson

¥ Copyright (c) 20e7-2018, Niklas Sorensson

specification EF courseSectionStatus_Machine.courseSectionStatus.state = Status_Planned 1is true

specification EF courseSectionStatus_Machine.courseSectionStatus.state = Status_OpenNotEnoughStudents is true
specification EF courseSectionStatus_Machine.courseSectionStatus.state = Status_OpenEnoughStudents is true
specification EF courseSectionStatus_Machine.courseSectionStatus.state = Status_Cancelled is true
specification EF courseSectionStatus_Machine.courseSectionStatus.state = Status_Closed is true
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parallel example — 4 xnaIT
N'2N7 NIn 7y N1aN7 nVIYO N'ON' N'7'2N NNIAR'T 'NIX' ,NINTN XNAITY
TIPN 7Y "7pnin winm? XnaT

main region
l off_event
on 1 > off
2 on_event
enterConmp exitComp / brightnessi=
composite
! ri 2 r2
onComp
. state1
on_event
2
on_event off_event
off_event |/ brightness 4= after 10s / raisehistoryConmp
offComp state2 » State3
parallelMove

:NNIAXR'TNN XX'W SCXML yalzn

i

input.soxml

:TIA'VN NK XX'YW SMV yaign

i

output.snwv
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‘output.smv yaIp 7w n¥x1nn 7w 0790

' C\Users\benzion\AppData\Local\ Programs\Python\Launcher\py.exe

@-20814, Fondazione Bruno Kessler

s linked to the CUDD 1
84, Regents of the Unive

linked to the MiniSat SAT solver.

zion\Do

NX 1 "on" main 0 ,NNAR'TA 07 AN DYLRN 7722
DAXNN 72V 77 N'0219T AT VA7 M7 P71 1PY Draxnn
U901 NIMT NIR'TA 9'0IN7 1XYW 2D .17
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