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sintroduction.

& Objective 1 : promoting model checking tools

& Asynchronous systems

& Compare and debug

& Enhance reproducibility of results
& Encourage tools

» To enhance reliability
» To increase their features

& Encourage interoperability among tools

ite — CC2022

Univers

& Objective 2 : creating a common collection of
benchmarks

F Kordon — Sorbonne

& https://mcc.lipé.fr/models.php



F Kordon — Sorbonne Universite — CC2022

onalysis

I qu'

Hubert Garavel Pierre Bouvier

(Inria) ?;; @ 1 (inria) Modejs
Ma ngging E ’ \

o 4 Fabrice Kordon $ Francis Hulin-Hubard
Exch’HOf‘ (sU) (CNRS)

Loig Jezequel
(U. Nantes)

Emmanvuel Paviot-Adet o

(UP5)
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tegories ofgivi

/

odels

L= 3

& «known» models & «Surprisen» models

¢ Those from past years & New models proposed by the
» Test the tool as used by its community this year
developers » Test the tool as used by

«non-expert of the tool
» new situations for the tool

ite — CC2022

& Model = one Petri net, possibly with scaling parameter
¢ Instance = one Petri-net with scaling parameters instantiated

s

Coefficients in 2022

1411 «knowny) INnstances (x 1)
206 «surprisey instar ces (x 6)

—_—

F Kordon — Sorbonne Univers




BB S S

=) _,f, = ﬂ@ NewsModels fors2022"™=—="206 'instances

Y. Thierry-Mieg

¢ BugTracking, DBSingleClientW, DoublelLock, FunctionPointer, Medical,
RingSingleMessagelnMbox, SieveSingleMsgMbox, Szymanski

M. Jasper, F. Kordon & H. Garavel

:  §RERS'2022

)

: ¥ R. Mendas & F. kordon J

D & CANInsertWithFailure Thanks!!!

We really n |

| & L. Muller & H. Garavel y need different models

D
& AutonomousCar

L. Di Stefano & H. Garavel
& StigmergyCommit, StigmergyElection
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4 Models O Instances 1617

F Kordon — Sorbonne Universite — CC2022
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F Kordon — Sorbonne Univers

2 Models O Instances

’ / 1617

1350 .
This year
. 3]Q 464 formulas proposed
200 -1 (GlobalProperties, UpperBound, Reachability, CTL, LTL)
D i . S T - SRR e R

Og_ —

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
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-1-4- 12-Ed|t|ons of MCC _;Tool sfover the-Years
— —

[N

(2 26 tools

ACTIVITY-LOCAL
Alpina
Crocodile
Cunf
enPAC
GreatSPN-
Helena
Irma
ITS-Tools
ITS-LOLA
LOLA
LTSMin
M4M
MARCIE
neco
PeCan
oNnMc
PNXDD
Pele

Selite
smart e
smpt

Spot
Stratagem
Tapaal
TINA.tedd
Yaspda
ydd-pt

F Kordon — Sorbonne Universite — CC2022




12-Ed'i't-im.s f VIC

J

C—Tools'over the-Years

i I ‘ f.ﬂ o

B
2011]2012)12013|2014]2015|2016|2017)12018|20192020|2021 |2022

{

(26 tools

ACTIVITY-LOCAL m
Alpina

gcodile " S ——

| 6 tools and voricn’rs.
+ comparison to 2021 winner
+ Best Virtual Tool

_ —
_—
—
MARCIE = _ s s ; ;
neco ulk P =
_
S
-_—

F Kordon — Sorbonne Universite — CC2022

Tapaal
TINA.tedd

Yaspa
ydd-pt

N =
- - Ry T
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F. Kordon

I N

Tools

enPAC
Tina.tedd-s
GreatSPN-Meddly
ITS-Tools
smpt
Tappal
TINA.tedd-c

TINA.tedd-s

=m==p [00IS*and=Techniql

PN type

P/T & Col

P/T & Col

P/T & Col

P/T & Col

P/T & Col

P/T & Col

parallelism

Colat

Colat

Colat

Colat

Colat

Colat

quessReported in*2022

Techniques

ABSTRACTIONS EXPLICIT SEQUENTIAL_PROCESSING
STATE_COMPRESSION STRUCTURAL_REDUCTION USE_NUPN

DECISION_DIAGRAMS EXPLICIT IMPLICIT LATTICE_POINTS_COUNTING
LINEAR_EQUATIONS SEQUENTIAL_PROCESSING
STRUCTURAL_REDUCTION TOPOLOGICAL UNFOLDING_TO_PT USE_NUPN

DECISION_DIAGRAMS PARALLEL_PROCESSING TOPOLOGICAL
UNFOLDING_TO_PT USE_NUPN

BESTFIRST_WALK CL_INSENSITIVE COLLATERAL_PROCESSING CPN_APPROX DEADLOCK_TEST
DECISION_DIAGRAMS EXHAUSTIVE_WALK EXPLICIT INITIAL_STATE INVARIANTS KNOWLEDGE K_INDUCTION
LTSMIN MARKED_SUFFIX_TEST OVER_APPROXIMATION PARIKH_WALK PARTIAL_ORDER PROBABILISTIC_WALK
QUASILIVENESS_TEST RANDOM_WALK REACHABILITY_KNOWLEDGE SAT_SMT SCC_TEST SIPHON_TEST
SKELETON_TEST SL_INSENSITIVE STACK_TEST STRUCTURAL STRUCTURAL _ REDUCTION STUTTER_TEST

A NI AL SN TE AT SIS Al A FIsrEEm A AN TEFEE AT IR A

BMC COLLATERAL_ PROéESSING IMPLICIT K-INDUCTION
NET_UNFOLDING PDR-COV PDR-REACH-SATURATED SAT-SMT
STATE_EQUATION STRUCTURAL_REDUCTION TOPOLIGICAL

IINNENI NINI2 TN DT IIQE NIIDN WAl W
AUTOMATON_HEUR AUT_STUB COLLATERAL_PROCESSING CPN_APPROX CTL_CZERO
DIST_HEUR EXPLICIT HEURISTIC LOGFIRECOUNT_HEUR(5000) LP_APPROX NDFS OPTIM-1
QUERY_REDUCTION RANDOM_HEUR SAT_SMT SIPHON_TRAP STATE_COMPRESSION
STRUCTURAL_REDUCTION STUBBORN STUBBORN_SETS TARJAN TOPOLOGICAL
TRACE ABSTRACTION REFINEMENT UNFOLDING TO PT WEAK SKIP

COLLATERAL_PROCESSING DECISION_DIAGRAMS EXPLICIT IMPLICIT
LATTICE_POINTS_COUNTING LINEAR_EQUATIONS
STRUCTURAL_REDUCTION TOPOLOGICAL UNFOLDING_TO_PT USE_NUPN

COLLATERAL_PROCESSING DECISION_DIAGRAMS EXPLICIT IMPLICIT
LATTICE_POINTS_COUNTING LINEAR_EQUATIONS
STRUCTURAL_REDUCTION TOPOLOGICAL UNFOLDING_TO_PT USE_NUPN
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13"examinations withini6*familie

S%

]4,
y

S e

o StateSpace
& GlobalProperties

& Liveness, OneSafe, QuasiLiveness, ReachabilityDeadlock, StableMarking

& UpperBound
& Reachability

& ReachabilityCardinality — atomic propositions refer to tokens

& ReachabilityFireability — atomic propositions refer to firing
@ CTL

& CTLCardinality

& CTLFireability
@ LTL

& LTLCardinality

& LTLFireability

F Kordon — Sorbonne Universite — CC2022

tomic propositions refer to tokens

+
®

+
Q

‘omicC propositions refer to firing

+
0

tomic propositions refer to fokens

+
®

tfomic propositions refer to firing
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& ~April 15, delivery of disk images

# Qualification phase (finished mid May)
» ~37 000 test runs

& May 14, starting to operate tools

& 168 168 runs distributed on 4 different machines (France & Germany)

& VM with 4 cores / 16GB

» GreatSPN-meddly, ITS-Tools, Tapa, TINA.tedd-c
& VM with 1 core / 16 GB

» enPAC, TINA.tedd-s
& Time confinement, 1h (30mn for GlobalPoperties)

Universitée — CC2022

F Kordon — Sorbonne

& Only physical cores allocated to VMs

& Mid June, feedback sent to developers
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y=rChecks+and Tool ,Confidence®
y " : SJ '{ P I‘

_ /

& Consistency checks

& Colored versus equivalent P/T nets

& Computing the “confidence rate”
& Section Ill.2 in hitp://mcc.lipé.fr/rules.php

ite — CC2022

& Computing V, the set of values with a majority of 3 or more tools

Univers

& For each tool t, selecting Vi, the values computed € V
& For each tool t, selecting Vi, the correct values computed € V;

F Kordon — Sorbonne

& Confidence rate = | Vi |
Vi
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jm=r8 Editions. offMCC —evolution of‘confidence

i .
l\"x
_— 2 - : _— — = T
/.'-"-__‘_“’ N o :
£ =
[

/

99,71 % 99,81 % 99,838 %
98,55 %

925% A 2 Sl

89,65 %

F Kordon — Sorbonne Universite — CC2022
(0]
(&) ]
(o)
o~

70 %
2015 2016 2017 2018 2019 2020 2021 2022

e



\

= 8'Editions of

S——

!

“Clearly windustrial qualityn % 99,88 %
in
Positive impact of con’rgs’rs observed
§ 92,5 % / numerOUS f\e\ds ---------------------------
: 89,65 %
S 85% T — ’ --------------------------------------------------------------------------------------------------------------
Also
|
: 75% o several fools are doing well to severq

examinations (increase of their flexibility)
S ——
"'—-'_"—-—-—-—*

70 %
2015 2016 2017 2018 2019 2020 2021 2022
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Tools
enPAC
tedd-s

GreatSPN
ITS-Tools
smpt
Tapaal
tedd-c
2021-gold

BVT-2022

Confidence success selected

99.965 % 42251 42266

99.762 7% 3772 3781

99.569 % 83815 84178
99.999 % 149757 149758
100.000 7 45585 45585
99.999 % 149868 149870
99.762 % 3774 3783
99.998 % 149561 149564
100.000 7% 155901 155901

Examinations

2 — LTLCardinality, LTLFireability

1 — StateSpace

13 — StateSpace, Liveness, OneSafe, QuasiLiveness,
ReachabilityDeadlock, StableMarking, UpperBounds,
ReachabilityCardinality, ReachabilityFireability, CTLCardinality,
CTLFireability, LTLCardinality

13 — StateSpace, Liveness, OneSafe, QuasiLiveness,
ReachabilityDeadlock, StableMarking, UpperBounds,
ReachabilityCardinality, ReachabilityFireability, CTLCardinality,
CTLFireability, LTLCardinality

2 —ReachabilityCardinality,
ReachabilityFireability

12 — Liveness, OneSafe, QuasiLiveness,
ReachabilityDeadlock, StableMarking, UpperBounds,
ReachabilityCardinality, ReachabilityFireability,
CTLCardinality, CTLFireability, LTLCardinality

1 — StateSpace

13 — StateSpace, Liveness, OneSafe, QuasiLiveness,
ReachabilityDeadlock, StableMarking, UpperBounds,
ReachabilityCardinality, ReachabilityFireability, CTLCardinality,
CTLFireability, LTLCardinality

13 — StateSpace, Liveness, OneSafe, QuasiLiveness,
ReachabilityDeadlock, StableMarking, UpperBounds,
ReachabilityCardinality, ReachabilityFireability, CTLCardinality,
CTLFireability, LTLCardinality
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Tall Small Octoginta-2 Tajo Total
13x32 @ 14x12 @
Physcal cores > AGH, > AGH, 80 @ 2.4GHz | 96 @ 2.4GHz -
Memory (GB) 13x384 14x64 1536 2048 -
Cores (1 per VM) 13x23 14x2 79 95 ]
for sequential tools| 13x23 VM in // 14x2 VM in // 79 VM in // 95 VMin //
Cores (4 per VM) 13x28, 14x3 76 92, .
for parallel tools| 13x7 VMin // 14x3 VM in // 19 VM in // 23VMin //
Number of runs 98592 42640 2152 17784 168168
Total CPU required 1613d, 20nh, |548d, 17h, 38m,|112d, 1/7h, 14m, |270d, 16h, 25m, 2546d, Oh,
9 56m, 41s 29s 335 41s 15m, 25s

Total CPU

About 6 years, 11 months and 26 days

Time spent to complete
benchmarks

about 19 days

VM boot time of VMs +
management (overhead)

About 10d (Included in total CPU)
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Number of runs

Total CPU required

Octoginta-2

m tall 1@ T '
m octoginta2 B
=] hank you very much
a tajo Rc?sfock bniversh‘y
P Universijté Nanterre

Wn //

98592

Sorbonne Universijté

42640 7152 177384 8168

1613d, 20h, [548d, 17h, 38m,[112d, 17h, 14m, [270d, 16h, 25m,| 254éd, Oh,

56m, 41s

29s 33s 41s 15m, 25s

Total CPU

About 6 years, 11 months and 26 days -

Time spent to complete

benchmarks

about 19 days -

VM boot time of VMs +
management (overhead)

About 10d (Included in total CPU) -
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StateSpace Examination™
‘ - N SJ '{ | “

Surprise&P/T
B Surprise&Colored | GreatSPN
R g  Known&P/T 480 times
© Known&Colored
------ GreatSPN
- 591 times

F Kordon — Sorbonne Universite — CC2022
llll:.llll:.llll:.llll:.llll:.llllz.llll:.llll:.llll.llll

10000~ . p— - StateSpace | confidence success selected
el N B B H B GreatSPN | 99.918 % 3648 3651
6000 - - NN - - T - B
ITS-Tools | 100.000 % 2691 2691
e == =B OB =
tedd-c 99.762 % 3774 3783
0008 = = OB B =
tedd-s 99.762 % 3772 3781
0
%’ 2 & 2 g 2 ~ 2021-gold | 100.000 % 3669 3669
9 o o s i N |
ZRNRCa I ¢ Sy T NS ~ BVT-2022 | 100.000% 3774 3774
Z e o N |
e ES———



1'_‘.! T— ,_
Remark-about «|nf|n|te»»o StateSpace-—

I Dm q

@ Be careful with +nfx*&x&x®s*

& There are a few infinite models but...

“/

Philosophers — Colored (87.31 pts max)
GreatSPN ITS-Tools tedd-c tedd-s 2021-gold BVT-2022

Score 60.48 58.80 73.91 73.91 73.91 73.91
- fastest 5 1 6 0 0 0
§ smallest memory 6 4 1 0 0 1
U 243 9451 10 2432110 243945110 243945110 243945110 243945110
| 000005 TTTT T-TT TTTT TTTT TTTT TTTT
9 M /6.72 " /588 W -——P-/672 ™ /672 W - [672 ™ - [6.72 ™
: ~a 59049 459277 aqo- Y701 701 ° 4592701 590" 77 1
2
5 1 3
2 P BT2 W e oW e e-M / 6.72
S ke ko
2 DNF DNF *'"f1 o0 0?1 cc cc [undef]
3 050000 i 3
! e o —-:PM /0.00 *» e . il N
3
v



& Be careful with +nf###sssss

& There are a few infinite models but...

- s — Colored (87.31 pts max)
reatSPN ITS-Tools t
edd-c tedd-s 20
8676 60.48 =R 21-gold BVT-2022
- . 73.91
~ fastest 5 L 73.91 73.91
3 : : 0
S smallest memory 6 4 1 0 0
O 2439451 10 243 7 . ; L
| i g X 110 243945110 243945110 243945110 243945
o oL . T TTTT 110
g 59(;49 45:92 il DS M P BTN el QTSN et [QTE WD .-/ 6.72 "™
2 - S : \ - . : T
5 R R1.98 1270 1 701 © 1592701 59r 7 4
g . T (I |
_8 "".P' / 6.72 e - - o 8 ————e— / L """M / 6 7
‘§ DNF DNF +Inf******** ?1 : S
| 050000 100000 cC cc [undef]
S ~-:PM /0.00 0. 0 ceeeie- /0,00 W
(0]
AV
L
STATE SPACE STATES
115540963049058989114459602920070681374497690061206026941554712943408460136535859076048‘7539‘7122389218463011266954858098278273990593288037371713876892
TECHNIQUES COLLATERAL PROCESSING DECIS!I T™DT,ICIT LINEAR_EQUATIONS UNFOLDING_TO_PT

STRUCTURAL_ REDUCTION TOPOLOGICAL USE_NUPN
STATE SPACE TRANSITIONS -1 TECHNIQUES COLI

UNFOLDING TO PT STRUCTURAL | REDUCTION TOPOLOGTI! LI ml
it of my Ada nalysis programs

STATE SPACE MAX TOKEN_IN_. PLACE 1 TECHNIQUES C

U'NFOLDING TO_PT STRUCTURAI- REDUCTION TOPOLOGI
MAX TOKEN__ PER | MARKING 100000

Zi'fi‘iifi‘l‘:ii‘:’il‘:‘:i‘:"““ = Sizeé of Long_Long_Float %
Max = 1.0E+4932 -

W_-
—— e




2021-gold is tedd
they are all wrong

2115 (expected value)
(confidence rate)

2.00 2.00 3.00 3.00

F Kordon — Sorbonne Universite — CC2022

Score
fastest

st memory

pb101

pb102

pb103

pb104

pb105

pb106

pb107

pb108

pb109

0.00
0
0

DNF

O™

DNF

DNF

O™

DNF

DNF

0™
DNF
0™
DNF
0™
DNF

0"

DNF

0O "»

Ve 8195

"‘:QSZOZO - r'\

345421715
Ve--i- /-81.95 @
3.8037E+0008 ?

V---:-- /-81.95 W
6.4658E+0007 ?

Ve--i- / -81.95 "
8.0169E+0012 ?

V---:-- [ -81.95 "=
1.0137E+0013 ?

Ve-ei- /-81.95
2.4371E+0013 ?

V---ie- /-81.95
2.5304E+0016 ?

Ve--i- /-81.95 "
6.3468E+0016 ?

2118

]

Veoic 1.81.05 s —P-181.95 ®

2.4269E+0010 ?

2119

]

---:PM /81.95

—

\ '..ﬁ.-'
. BT

21113

—-=-/81.95 W

21116

--=:P-/81.95 " ---:-M/81.95 "»

. : .

2021-gold

BVT-2022
737.63

2117

—-=-/81.95 W

2118

----M /81.95 »



&=

nportant=note on StateSpace

———— 4

y

Ao,

2021-gold is tedd _=
they are all wrong

(,.
I N f-\
R TT e

GreatSPN ST - 2021-gold BVT-2022
Score 0.00 -737.63 7 737.63 737.63 737.63 737.63

9115 (expected value) fastest 0 0 9 0 0 0
. st memo 0 0 6 2 0 1
2.00 3.00 3.00 (confidence rate) ¥ s
2.00 2. . DNF 345421215 2115 2115 2115
pb101 X-TT ____,P'M' /' 8'1 e TTTT 7T TTTT
0 » Voo /8195 T NIOTSS 8105 W e /81.95 W i /81.95 W
DNF 3'8037:5‘;0008? 2117 2117 2117 2117
pb102 e TTTT TTTT TTTT 71T
0 » <P-/81.95 W M /81.95 W -i-/81.95 W -ci--/81.95

V---:-- / -81.95 "

The mOdeI form DNF 6.4658E+0007 ? 2118 2118 2118 2118
contradicts (CAESAR-BDD) ona PO . SN, SN ... SRR S ..

Ve--ie- /-81.95

F Kordon — Sorbonne Universite — CC2022

Size of the marking graphs DNF chciTU)y  ells 2119 2119 2119
p 19 TTTT TTTT TTTT T
adas 0™ i ;(_';I — "":PM‘im'gs we-i=-/81.95 W  -oi--/81.95 W —-i--/81.95 W
Parameter Nurﬂfer oﬁeaaf- DNE 8.01691E;-10012 ? 211r!r;1 51111 51114 21111
able marki pb105 X-TT —-:PM/81.95 i T JALLS
problem 101 S ngs 0 G gie e old i /81.95 W - /81.95 W i/ 81.95 @
345421 DNE 1.0137E+0013? 21112 21112 21112 21112
T
problem 102 > 1.14736e+07 (W) pb106 )1(1T2T —-:PM/81.95 I 1. O . S | 1L
problem 103 : - 0 > IR+ - i /81.95 W eeie- /81,95 W ceie [ 81.95
bl 465766+07 X DNF SIS EOIS Y el 21113 21113 21113
problem 104 > 3.92045e+06 (ab) pb107 )1(1T?+ ----:Pmtgs s s o (B ol
problem 105 S50 ( 0 > P o . vl i/ 81.95 W weie-/81.95 W -1/ 81.95
bl = 490022676109 DNF 2304E:00167 21115 21115 21115 21115
problem 106 > 3.75815e+08 (ah) p108 XTT  —pwjetes _ TTTT_ . TOOT T
problem 107 > 6.593430307 &) 0 T > P 4 i /81.95 W - /81.95 W -/ 81.95 *»
robl 1 — e DNF 63468151”0016? 21116 21116 21116 21116
p em 108 > 2.61085e+08 (an) pb109 LS TTTT TTTT TTTT TTTT
0 > _ ceeeiP-/81.95 W M /81.95 W i /81.95 W ——ni-/81.95 *®

e ———ee
e —
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There is something wrong with RERSZOZO

’*p*orta‘n-tonote on Swtra.teS pace ~

——— %

2021-gold is fedd pr——— —— ’j}; f‘*’:' —
they are

GreatSPN ITS- n, s b

737.63

2021-gold

BVT-2022

Score 0.00 -737.63 s 737.63 737.63 737.63
2115 (expeCted value) est 0 0 9 0 n 0
- : 2
N 2. 00 2.00 3. pn 2 AN {~anfiden I ;Ts 2%5
It's a limit of the qualifier: e o irese
| iy 2117
Very difficult 10 handle G
5 confi No impact in the ranking e : m *
;g Sizeof ~,.fidence rate/core updated (manually) on the slide .
O "
A 9 com UTed VO‘UeS < 95 w» —-/81.95 W
. Parame probably some 10 false negatives Gmor;gi;(;fé?ni‘? P B s
5 8 orobioal 0,0002% = 2 out of 1071V e B85
L robl . - . T 112 21112 21112
problem 104 > 436 3;33;07 z)( b) one BT s e T
; a b107 !
Problem 105 ; 2 965226+O6 (ac) ’ 0 TR ;(;1T 95 'PM181'95 --:--/81.95 " - /81.95 W  ----:--/81.95 &
problem 106 — e+06 DNF S St e 21115 21115 21115
> 3.75815e+-08 (ah) o108 R T TR . IR .. I
problem 107 > 6.59343e+-07 (@k) Fel=i R0 -
bl — DNF 6.3400E400167 5 44.4g 21116 21116 21116
problem 108 > 2.61085e+08 (an) pb109 LS TTTT TTTT TTTT TTTT
0w . -—:P-/81.95 ®» —-:-M/81.95 ®» —---/81.95 % —---/81.95 W
problem 109 > 4.82768e+06 (29) D ——— ———
S S———

B —
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GlobalProperties . Examination

------- © Tapaal | 100000% 6624 6624

13000 -

Surprise&P/T
B Surprise&Colored | Ligf!m
130000 “ Known&P/T =S
! Known&Colored

117000 »

104000 -~ F - E - I Tapaal
§ 21000 1 - " 5609 times
O . S
L 78000 RN :

% 65000 UpperBound | confidence success selected
2 52000 - BN g

"’T rF N B H @B ~ GreatSPN | 100.000 % 4160 4160
: 39000 - 2 A

S og000 L L H B ITS-Tools | 100.000% 7004 7004

2021-gold | 100.000 % 6937 6937

jppdp]

BVT-2022 | 100.000 % /007 7007

3 7
= o
(%2, (@)
2 @

plob-120¢
2202-1Ag



Surprise&P/T
- B Surprise&Colored | |TSTT°°|S
N " Known&P/T 962 times
=" /1 ¥ Known&Colored
T H B Tapaal

- 923 times

UpperBound | confidence success selected

.................... - GreatSPN | 100.000% 14343 14343

F Kordon — Sorbonne Universite — CC2022

: ITS-Tools | 100.000% 23203 23203
_______ S 0 Tapaal | 100000% 22317 22317
R S e 2021-gold | 100.000% 22958 22958
greTTRE FONERARN T
& o o & S ~ BVT-2022 | 100.000% 23206 23206
Z ¢ o N |
e ES———
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NdSip3I1D
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S|0O]-SllI

eacha

jdwis

i

bility-Exam

B

Inations™

Pre . P
y g
4
5

Surprise&P/T
B Surprise&Colored

T © Known&P/T

EEnm

jpodn]

plob-120¢

¢C0cC-1Ad

© Known&Colored

99.996 %

GreaiSPN

ITS-Tools | 100.000 %

smpt 100.000 %

Tapaadl 100.000 %

2021-gold | 100.000 7%
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The return of TOOLympics
& ETAPS'2023, Paris, April 22-27

& So, a shorter path to next MCC

e Ll

TOOLYMP'Cg EQTQ e

Organizers
D. Beyer (LMU Munich Germany)

M. Huisman (University of Twente, Netherlands)
F. Kordon (Sorbonne Université France)
B. Steffen (TU Dortmung Germany)

April 6-7, 2019
Prague, Czech Republic

https://tacas.info/toolympics.php

Involved Competitions
ADE ATP Syste

m Competition
G. Sutcliffe (University of Miam;, USA)

CHC-comp

(Princeton, USA)

(Uppsala University, Sweden)
Confluence Competition
London, UK), K. Shintanj (JAIST Japan)

Ordon (Sorbonne Universite

France), H. Garave| (Inria, France), |_. M. M
F. Huiin-Hubard (CNRS/Sorbonne Université.

E
Parison of Too/s for the Analysijs of

Rigorous Examination

B. Steffen (TU Do

of Reacti ve
F. Vaandrager (Radboud Universj

rnmund, Germany), E. Howar (TU Dort

mu
ty, Netheriands), D. H

endriks (ES (TNO),

Netheriands)
SAT Competition 2018

In Prague, Czech Repubilic)
gic Competition

Unrversrty Paris Dide
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