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Abstract

The digital world is expanding. Every day, hundreds of new systems
created around the world, and the need for validation is increasing due to
the high value of creating those systems. When one wants to create a new
software system, he first need to create a specification and model the
system, only then, the development phase is starting. The later that you
find a bug in life cycle of a project, the more it cost to fix it. As a result, the
popularity of a validation tools are increasing.

One of the most common tool to model a system is Statechart.

This languages is very popular with designers of safety-critical systems,
not only because of the intuitive graphical representation, but also because
that there is a verity of tools that have built in simulation capabilities.
Those methods give the designers the opportunity to model their system
and to get intuitive observation about the way that their specifications
runs. But still there is a problem, even if you model your system with
statechart, there is not any guaranty that you model your system the right
way, and safety critical systems need more formal approach to validate the
correctness of a statechart-design.

One of the methods to prove that given system meets its specification is
method that called model checking (4]. There is a verity of model checkers
tools, one of them is NuSmv, a language that extend the old SMV
symbolic model checker, that use CTL (computation tree logic), a
branching time logic formula to validate the design. One can model his
design in NuSmv language and test it by CTL formula that run above the
NuSmv model.

In this paper, I suggest a solution for this complicate process, by creating a
complete process from the statechart design throw the model checker, and
by doing so, basically overcome the problems with the old and Sisyphean
workflow.

The solution I give in paper divide into 4 steps:

1. Creating a statechart diagram

2. Convert the diagram into SCXML format
3. Convert the SCXML into NuSmv language
4. Run a CTL model checker to test the design

Every part of the steps gets it own solution. I searched and found the right
tool for creating and drawing a statechart diagram (1), part of the condition
for choosing the right tool is that it has converting to SCXML options (2).
The SCXML format is an establish format by the W3C organization for
representing a statechart by XML. So, I created a script written in Python
that convert the SCXML format into the correlate NuSmv module (3), then
[ run CTL formula and validate the design with the NuSmv capabilities (4).
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All these steps (beside the first one that is the creating of the diagram) is
done automatically and save the designer a lot of work, and as a result, he
can validate the safety and liveness of his system with ease.
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(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
nNIT DX |'2 0N2YN7 0NN XIN DAY NIXNY NIRYYT [N ,0NNN]
0NN ON"'NN 7Y NTIAYA X DAY NIXT TINN

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;

Figure 2. SMV program for Fig. |
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NuSmv 2 1¥""n IXY N1an? nXIWND nun'y NuSmv 7 Dn7¢ nnnn
29 a2 nTava

NINIAR'TN 7¥ NNaNN IR ,WIM'Y? 7 Online LP'NS 11'N VP'NOSN

7¥ 170 WIvnn Minn 70 N05095n1 10N TIKA N17 DN7Y Nnnnl
21X NINNAR'T

AXIN 127 umple VP'ND 7W AXIN 2 DRIYD DR, NIRNAAITN 7@ 77N2
J2w o' non v

VPNI9N YAYVY .S
state chart n9°%°9 099 99NN

VILIY NYOX'Y DY 07D 7V 7NN WA ,0R'N9N 7Y [IWUXRIN Q7W2
7Y NP'0IN0YT NIYN INNY 07171 NN NNIXA QXN NINAR'T Y
:D'701 'MINAY DRIMVPN 78N TIT 'S 2V NINNAR'TN

ﬂ'7|7l NN NYIX2 NIMNAR'T VLY N7 .1

'9 Y 21X NINNAXR'T Y AIWOKRN 795 NANT Nj7'vINoa nomn .2
NN TIT 7w DOYTIVON

AN UIN'WY? ¥'9n7 TwWoN NNty M1rn\o0S 7o . 3
XML% nnin nnn .4

:[10]n%xn 0250 3 1n1n21 ,0'7D 170 ANKY

JAVA TI7 v 27'va 00annw 0N X7 TIkn 0o Y70 — UMLET
ANK Y7RI0D00 21X 73 IXN XML yaIi7'7 qi'¥n IR XX NNWON 'R

NYR TINA N'D'TIRA D'0'0Q D'M'YWAN 790N Y720 11X NI7ID' N1'Nan
D'RNN X7 X '"N1'N 2O0 .NIATM 2N NIMIAR'T NN IN'KR TIAY
117 0PN WIN'YY

U NOX AYWONN NINIAXRT N7 AN 0Tpnn 7 — STARUML
27 727 Nt 0'ynN'R ,0'XI7'R ,D'NIN 7Y 090IN1,0'd11IN 0D
NITY .NVIYD X7 NTIAY )I0X! VIYD ,"MYOKX D'AdIIN O'N'WAN NN
nn XML yaI7 nniar T 7w nxRxin "woxn on L(plugin) qom
200N .0j7'ND D1IA NNIXY NIDINYT ARXINND DX N17WY7 17 "WONnY
.017wUnN2 12D XIN (4 DO DIFN) TRN X ,MIYKRIN Mo OS nn
X71 ND'MN X7 KD ORNNR TIA?1 XIXN? 7TV QwWOX 1 N0Na DX
.nNn X7 XML 7 nannnl nTiay'? ndaion ndmn P 1nd NpTthinn

700 .D1IY DAION NINNAR'T N'X'Y7 TIKN 0Tpnn "5 = Yakindu
YITIN 'ANNN 707 nayn N, TIND NIANN1 NIFYOIN TWONN
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ni non' SCXML 7 niam nann nn' 757 .aI1xm Nim1an'T?

7v n'x¥7m'o yn'7 awonn xint ECLIPSE IDE ooian '"5n .nTay?
.DNIX PITA71 N'2A'VPRIVI'R NIIXD NYAY NINIAR'TN

D"? |3 N3 ,Non X7 wnnwn 957 man [rwn ovp IR ,0S 1k mn
N¥YNY M 737 waim 750 ,7v19aw 70,3 DA DI'NA 'RNTPK |I'YN DA
Y .1N7W VP'N9] DA D'RNTER DDIX7 WNWYT 21011 IN'X TIAYY?

17¢ 07'N9T7 DDMXY NIZID' 70 NX DNYORN NNDI'YAN

7w (WEB) n'u1ua'k nona oy nR¥' nnann ,2021 nanxT wTina
DAY [I1'N 750 DY TIAY? 7'NNnY% TIRN 770w nn Nz 795 oy o0
NN |'PNN7 XN DX TN 0T DALL,NNA NI NN 0727100 DDA
AN'R NTIAYN 0Y JANoN7i awnnn v "0

NTIAYY ATA D2 'Mana ,a7ynY? Dntxna NN 7D niapya
.ANAan LEP'Nd

XML 5 vVIv9Yn YV 990

SCXML ,7i'T N7 IX XML 12'D NARTT AIX™7 7N2IY AIX'N
NNTANT,01NVI'RA 2NN VIN'D 17 W' AIX' NINNAR'T 7W MY XY INT
17 YW"7 nIn 7Y N'waov nfn o NN P77, W3C X T 2y nfmnio
JINNKX NITIAY2 0'XI9)1 071919 DRAIX'" DY

1IX'Y NNIAXRTTN 7W NN CWORnN Lyakindu ,IN'R TIAW7? 'MNaY "0
'Y NNIXD SCXMLY

NUSMYV 5 XML »n D90

'MANOW TIRY7 07> N1 yakindu *7on narpw XML n yalg nx
L0790 SMV Y2l 10 XL YAIRD Y a1y TIzn nan NTiava
NM'YY TIRA NOY ITY 111 3.9 NoNAd [IN''D NOWA 'MAND TI7n NX
17¢ NNQVN WIN'Y NINRY 09M70D TIZN 7W NXIN NYONNIL NI
.NNIIDLY9 73 7Y yN'? 701 awnn? awnnn

(UD'-]FOI-] Nn"p'ma o'y nimYy ']"]X) input.scxml :UI7|7 Yal?
(voMZON NN NXIN INKR? XIIM) output.smV (V7O yaIp
NUSMV2.6 n9tya x21pn YW N8N

NOYWI NNIAR'TN NN Ax'n WWK , Output.smv yaip N1y TNKY
:NTIP9 Nty Yalrn nX Yyt CMD p17n nno vopon ,NUSMV
N'90 NITYA YaIZn DX YN NTIRoN . "nusmy output.smv"

N'¥INI NNIARTA 7y (validation) nim'x yxan , 2.6 nonaa NuSmv
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7w 0790 '9 7V) X7 IX D'XYT71 NNV NNNAR'TN DX N7W U790 DX

.(NuSmv nmoso0

100 v FLOW 0

NIX9 7 n aom NuSmv 7 sexml 2 nann Ix? 'naaw Tipn
(In2von 170 '© V) :NIrrdN

vN'o N'¥71190

NIX I'7X NANIDI 0790 JNON NX NX'N initSmvFile
NuSmv n yalp 7w n1ann

NNIAN'TN 7W DA¥YNNI D'YN'RD NN NN defVars
N 7w 27n2 onixk n1an ,NuSmv nowa
079 yalpa VAR

NNIYI NNIAXR'TN 7w guards N 72 DX Nx'nN defGuards
TIPN 'ANN2 WIN'W? DNIN

DN7¢ NNTANN 'O 7V guards N DX N7NNKN initVars

7w INIT 0 2702 DNIX NAND .NNIAXK'TA
NuSmv i yaip

N'¥[7119N .NNIAR'TA DAYNAN 7D IR DTN
NN'TAN ,NNIAR'TA transitions N 72 72y nNaly
N 7¥ 77N DNIX NANDI DN7Y D'RINN DX

NuSmv yaija DEFINE

defineTrans

.NuSmv yaipa ASSIGN 7w ?7nn NX n'Tan
7¢ NINTANN DX X' KD DY 'MINN 770 107
NNIAN'TN 7w D'WIN'RNI D'AYNN 7W DNavnn

assignSection

'9 7V NIN'RN LY [INNRD 7700 I X'
.0'YUn1 D'WN'RN 7w CTL

ctlspec

, 072NN 0'P'7N1 719'07 N'RINKY NY19
22 Yo W'y NnTn X' DK 70 N7WID KN
Modules n NX NXI' N'¥71190 XML 2
NI'7'2PNn NINAXR'T NN 7W 090N

parallelSectionHandler

N'X¥71'oa Naww 7220 NuSmv 117 1ayn noon A T?1 9'oIn? 'Mna
D'Y'A1 D'2A¥NN 72w NRTHNL CTL *T* 7V n'wy A T20n .0xaxnn 7y
X ,0NAN NTIAY NINAY N'NN2N N1'RY A1 DT .deadlocks |'Ni
NNIAR'TN NIN AX'AI1 210 KN XY TIZNW 210 2IWKRY 1IN NINA RN

.(umple NXAWN2) INIX 'MO0IN P71 NINXI NIXA

“TIpn 1Y



.SMV Y2I7d 17W N'Mal 079 yaipn Ny

DNOTANI DAXANI D'WIN'RD 7W ARXINE xml YAz 7y 7ayn

DN7Y 7INNXRI DNYTAN, guardsn 7w ARXINE xml yaie 7y N1ayn
DMAYNN 75 D'TAIN 12,079 yaipa DEFINE 7w yop nye
DN'NIN '9 7V NnIAR'TA

guards N ,0'WN'RN 0DNTAIN 12,079 yalpa ASSIGN yor Nyt
757 NTAINY 0'RINN 'O 7Y (next) Dn%w D'RaN DA7WA Daxnnl
am

XTI X7 CTL A P70 nvye
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D wWwN R

.6

7n2 NuSmv nTipo 1 2V IR Yyl 079> smy yaip 7'on Tipn
.cmd

0VPM991 YNNI MNAI9IM .6

7170N2 .0'T20 NNd2 NIMdYIM 7721 winm 01w n'n X7 0j7'NoON
VIOX ,NTIAVN 17NN IXXY NIIY NI'YYA DY TTINNN? 'MY7X1 07'1N90
[N "M7PNIY NIFTOINN NN |'A NND |XD

I'2 2'N7 IMVNY VR'NY D1 1D — (syntax) 1 ann niva .1
2'ANNN ['2 Y921 NIQN NI'YA] 'M77N) [XD DA L,DIY D'UNID
Now 70 7w n9DNa 0'7TaN VYN X7 DR NISYN MY 7Y
DAONY YTI'Y 12210 X7 11X MDY D N7 annni
.07'NO5N NINNAY N1AI7N NONNN TA7n N8 DNYS DY TTINNNYI
NINNAIT 150N
7v 217'w DY Nnw ©WOKnN state chart — ninw nonX .a
— N1 12T WOKRN X7 NUSMvV X y¥nxa N1
DAXNN NN INNN 1777 0TI 72 79 nnn Dmmmnn
.DWN'RNI
2 D"IV9IRN DY state chart 2 DMIVDIX - DMIVIODIX .b
1 =779 == 1 && 7 1917 1x & 7wn? 10 NuSmv
nN7N
D)'N 0"IN'™712 DINWN state chart 2 — n™Ix'™12 pnwn .
|]2amd>1 FALSE 1 TRUE nn NuSmv 1 )~ false 1 true
.case sensitive ntvy
state a1 integer aion nna'ka nd>'NN NuSmva 'x .d
NuSmv 2 ' 1an%? Xin 8> wanv qpynin . chart
n1037 7awa 100 7-100 |1a) o*722m 00N D'INWnN
(nIrxoIRN 75 NN
NII'N XD RNTERN D71Y7 Dainn N nown — NuSmv now .2
TnX PDF qnon) 0771 TIXn 07w n'xLnipimn .nnon? N\



7w NN .N9WA 7'Nnn NNo9NY? N pwnn 'R (7211001 1NK
NN NTNY7 NIV TR NIRAAIT NN 'R NOTO TIKN NOWN
programmer manual n NIrfn7 M NNy nn 7y 1'nn 1ayn
YT N0INN NN |'2N7 72w 71 KIN Nnd NIKYYI [16] Dn7w
JINTD NOWT7 NIN'O Ny 'Win'y

D'71YY 0P'N9N 190N .N7'NP2 2N YIN'W2A NII'R NODWN ,q01]
21,750 102 0'o' NS 169 n7yn GitHub 2 NuSmv 7w wio'na
NTN RWIRN 7Y Ni7rw 209 750 Yoo stack overflow

NI712'N DYI NOUN DY NITTINNNA 'O TINA DD DT 2DINN
.NOWUN 7Y IN'XIVIDN XM MIYNYN 10yn DIl L, NY

v 17191 'MXANY D'INXNA IND — ]'II'7'3|7YJ NMNIAX'T Y winnm .

NINNAR'T OY NITTIANNN ,"NNIYRE NITI2YE D'NNSo nyo”
2 2I¥'N NINNAX'T WINM2A NI 217N 'wign A Nirapm
X77 NXTH n'wan oy TTMNN7? 101 DIY onkn ,NuSmv
NITTIANN? NIYINN (DY 7192 LIN'D IXT) D'VPID NNINND
:NI2'0 NNON NYAN NI7apn NINNAX'T DY
nomn e 'R, NuSmv 7w n'mwan n'xomipiTa '97 .a
|'2 NIND2'0-X NTIAY TWONNW NN Processes 1IvI9INA
.01IY 0'71TIM
7w 'wwvaon FLOW N nX "av n'72apn nnan' T 7w oy b
2 — 7 D"axnn NX Y7 xonw [1nn ,TIign 7w axdnn
NINWN 12 'I¥IN 2¥NN NNv7 .7 0mepn 0DIY 01axn
NY7N — X¥N1 NNX 12 'NDIN 2¥NN DX 7N T'an state
CTL 2 specifications na'mda 1j'va
state 7w n'0'0an NO'S NN NX NINIO NI 7w DX .C
TNN QX DA TR ,N7'VO X7 '"NW7D NNIaX'T-NN DRW chart
NI'7apn wnn'? 0T PREL 7Y X7 N7W 0''N9N Daxnnn
U NTAIN 7721) 7'w9 N0 0191 DPaXNN TNRY 1
D713 ,001w modules 'a X' nir'apna Tay NuSmv
(TR, 73 o'
stack overflow 2 n7xw 'mno1o ,n'van oy TTIMNNY? 7"ava
NIYN QX X77 NN NYRYUN IR DINTN DITTIMNNT Nvann [17]
.0D'2Y 0 NAYY NNNY
win'y T 2 NI v nTIaya munm ovtwpn nnne
Y 'R 7720 Nrf7vapnn NiMMax'T DNN 1Y DRIY 0Y71TinA
7'ap7na ntn 70 0rTa 0'2mn nnn 7D Ty NuSmy
NXIYNN DX ,(processes 11019IK] win'y 'R 7721) nifindroal
NY'ON 7w 191 VIN' IX) [14] "IXN? NNITA "MwnmMI 'M72y
guardsini D'VN'RN DX 70 X, 1mn NI X L(NMiNson
07NN 0'721TIMN NN DNIX 7™ main 71mna
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traffidight

T

region working

———

goRed [guardl <= 3 && flagl] / raise startGoingRed entry / raise goRed

T021

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 J/ flag2 = true

13 switchToRed
green

entry / guardl += 1; raise startGoingRed
2

V9"POoNN XY SMV n Yalp

[guard1 > 3]

NNIAX'TNN XY SCXML n yalyp

]

output.smv

=

traffid ight.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 = C;
raise light.off

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

On

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 yalgzn 7w nxnn 7w 0790

C:\Users\Ofek\Documents\ state charts\examples\lightSwitch>nusmv output.smv
*** This is NuSMV 2.6.@ (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) 2010-2014, 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) 20@3-2086, Niklas Een, Niklas Sorensson

* Copyright (c) 2007-2018, 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 nn1I90791 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 2w NTAIVN TA'M ,0MIT TINN TINA O'¥270 QWYY NIKTT? N2
D'XINNI DNAYNN ,AT? 12N X X7 7Y UOMFoNI 07T MNY 077NN
LRXIN DNIX NN ARXINNY NIRYYT N2 TIRA DTN DYDY
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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 YW nxIn

C: \Users\Ofek\Documents\EEI 2l \state charts\examples\courseSection from umple>nusmv courseSection.smv
**% 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) 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) 2@@3-28e6, Niklas Een, Niklas Sorensson

¥ Copyright (c) 2007-20818, Niklas Sorensson

specification EF courseSectionStatus_Machine.courseSectionStatus. = Status_Planned is true

specification EF courseSectionStatus_Machine.courseSectionStatus. Status_OpenNotEnoughStudents is true
specification EF courseSectionStatus_Machine.courseSectionStatus. Status_OpenEnoughStudents is true
specification EF courseSectionStatus_Machine.courseSectionStatus. Status_Cancelled is true
specification EF courseSectionStatus_Machine.courseSectionStatus. 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

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

:NNIAXR'TNN XX'W SCXML yalzn

=

input.soxml

:TIA'VN NK XX'YW SMV yaipgn

=

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
NNM2D NN NIX? CTL 'oown X" M2 071 17w 0faxnn

NIMT NIR'TA '0IN7 1XYW 2D 17w Daxnn v 71 ,7Thn
I901
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