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Introduction

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

Objective 2 : creating a common collection of 
benchmarks 
https://mcc.lip6.fr/models.php

2
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The MCC Team
3

Fabrice Kordon 
(SU)

Hubert Garavel 
(Inria)

Pierre Bouvier 
(Inria)

Emmanuel Paviot-Adet 
(UP5)

Loïg Jezequel 
(U. Nantes)

Francis Hulin-Hubard 
(CNRS)

Managing 
Models

Managing 
Execution + 

analysis

Managing 
Formulas
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New Models etc.
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Categories of Models

«known» models 
Those from past years 
‣ Test the tool as used by its 

developers 

«Surprise» models 
New models proposed by the 
community this year 
‣ Test the tool as used by  

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

5

Model ➟ one Petri net, possibly with scaling parameter 
Instance ➟ one Petri-net with scaling parameters instantiated

Coefficients in 2022 
1411 «known» instances (x 1)  206 «surprise» instances (x 6)
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13 New Models for 2022 — 206 instances

Y. Thierry-Mieg 
BugTracking, DBSingleClientW, DoubleLock, FunctionPointer, Medical, 
RingSingleMessageInMbox, SieveSingleMsgMbox, Szymanski 

M. Jasper, F. Kordon & H. Garavel 
RERS’2022 

R. Mendas & F. kordon 
CANInsertWithFailure 

L. Muller & H. Garavel 
AutonomousCar 

L. Di Stefano & H. Garavel 
StigmergyCommit, StigmergyElection

6

Thanks!!! 
We really need different models
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12 Editions of MCC — Benchmarks

Extending the collection of benchmarks every year
7
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12 Editions of MCC — Benchmarks

Extending the collection of benchmarks every year
7
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Models Instances

127

1617

This year 
310 464 formulas proposed (GlobalProperties, UpperBound, Reachability, CTL, LTL)
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Participating Tools
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12 Editions of MCC — Tools over the Years

26 tools
9

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
ACTIVITY-LOCAL 🇨🇭

Alpina 🇨🇭
Crocodile 🇫🇷

Cunf 🇫🇷
enPAC 🇨🇳

GreatSPN- 🇮🇹
Helena 🇫🇷

irma 🇨🇭
ITS-Tools 🇫🇷
ITS-LoLA 🇫🇷

LoLA 🇩🇪
LTSMin 🇳🇱

M4M 🇨🇭
MARCIE 🇩🇪

neco 🇫🇷
PeCan 🇻🇳
pnmc 🇫🇷

PNXDD 🇫🇷
PeTe 🇩🇰
Sara 🇩🇪

smart 🇺🇸
smpt 🇫🇷
Spot 🇫🇷

Stratagem 🇨🇭
Tapaal 🇩🇰

TINA.tedd 🇫🇷
Yaspa 🇨🇭

ydd-pt 🇨🇭
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12 Editions of MCC — Tools over the Years

26 tools
9

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
ACTIVITY-LOCAL 🇨🇭

Alpina 🇨🇭
Crocodile 🇫🇷

Cunf 🇫🇷
enPAC 🇨🇳

GreatSPN- 🇮🇹
Helena 🇫🇷

irma 🇨🇭
ITS-Tools 🇫🇷
ITS-LoLA 🇫🇷

LoLA 🇩🇪
LTSMin 🇳🇱

M4M 🇨🇭
MARCIE 🇩🇪

neco 🇫🇷
PeCan 🇻🇳
pnmc 🇫🇷

PNXDD 🇫🇷
PeTe 🇩🇰
Sara 🇩🇪

smart 🇺🇸
smpt 🇫🇷
Spot 🇫🇷

Stratagem 🇨🇭
Tapaal 🇩🇰

TINA.tedd 🇫🇷
Yaspa 🇨🇭

ydd-pt 🇨🇭

2022 
6 tools and variants 

+ comparison to 2021 winner 
+  Best Virtual Tool

All VMs published 
For reproducibility
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Tools and Techniques Reported in 2022
10

Tools PN type parallelism Techniques

enPAC P/T / ABSTRACTIONS EXPLICIT SEQUENTIAL_PROCESSING 
STATE_COMPRESSION STRUCTURAL_REDUCTION USE_NUPN

Tina.tedd-s P/T & Col /
DECISION_DIAGRAMS EXPLICIT IMPLICIT LATTICE_POINTS_COUNTING 

LINEAR_EQUATIONS SEQUENTIAL_PROCESSING 
STRUCTURAL_REDUCTION TOPOLOGICAL UNFOLDING_TO_PT USE_NUPN

GreatSPN-Meddly P/T & Col Colat DECISION_DIAGRAMS PARALLEL_PROCESSING TOPOLOGICAL 
UNFOLDING_TO_PT USE_NUPN

ITS-Tools P/T & Col Colat
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 

TAUTOLOGY TOPOLOGICAL TRIVIAL_UNMARKED_SCC_TEST USE_NUPN

smpt P/T & Col Colat
BMC COLLATERAL_PROCESSING IMPLICIT K-INDUCTION 

NET_UNFOLDING PDR-COV PDR-REACH-SATURATED SAT-SMT 
STATE_EQUATION STRUCTURAL_REDUCTION TOPOLIGICAL 

UNFOLDING_TO_PT USE_NUPN WALK

Tappal P/T & Col Colat
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

TINA.tedd-c P/T & Col Colat
COLLATERAL_PROCESSING DECISION_DIAGRAMS EXPLICIT IMPLICIT 

LATTICE_POINTS_COUNTING LINEAR_EQUATIONS 
STRUCTURAL_REDUCTION TOPOLOGICAL UNFOLDING_TO_PT USE_NUPN

TINA.tedd-s P/T & Col Colat
COLLATERAL_PROCESSING DECISION_DIAGRAMS EXPLICIT IMPLICIT 

LATTICE_POINTS_COUNTING LINEAR_EQUATIONS 
STRUCTURAL_REDUCTION TOPOLOGICAL UNFOLDING_TO_PT USE_NUPN
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Examinations
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13 examinations within 6 families

StateSpace 
GlobalProperties 
Liveness, OneSafe, QuasiLiveness, ReachabilityDeadlock, StableMarking 

UpperBound  
Reachability 
ReachabilityCardinality  ➝ atomic propositions refer to tokens 
ReachabilityFireability  ➝ atomic propositions refer to firing 

CTL 
CTLCardinality    ➝ atomic propositions refer to tokens 
CTLFireability    ➝ atomic propositions refer to firing 

LTL 
LTLCardinality    ➝ atomic propositions refer to tokens 
LTLFireability     ➝ atomic propositions refer to firing

12
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Schedule & Tool confidence
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Submissions & timing

~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) 
Only physical cores allocated to VMs 

Mid June, feedback sent to developers

14
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Checks and Tool Confidence

Consistency checks 
Colored versus equivalent P/T nets 

Computing the “confidence rate” 
Section III.2 in http://mcc.lip6.fr/rules.php 

Computing V, the set of values with a majority of 3 or more tools 
For each tool t, selecting Vt, the values computed ∈ V 
For each tool t, selecting Vtt, the correct values computed ∈ Vt 
Confidence rate = |Vtt| 
      |Vt|

15
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Evolution of the confidence since it was introduced

70 %

77,5 %

85 %

92,5 %

100 %

2015 2016 2017 2018 2019 2020 2021 2022

99,88 %99,81 %99,71 %
98,55 %

99,97 %
97,34 %

94,2 %

89,65 %

average tool confidence

8 Editions of MCC — evolution of confidence
16
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Evolution of the confidence since it was introduced

70 %

77,5 %

85 %

92,5 %

100 %

2015 2016 2017 2018 2019 2020 2021 2022

99,88 %99,81 %99,71 %
98,55 %

99,97 %
97,34 %

94,2 %

89,65 %

average tool confidence

8 Editions of MCC — evolution of confidence
16

Also 
several tools are doing well to several examinations (increase of their flexibility)

Clearly «industrial quality» 

Positive impact of contests observed in 

numerous fields
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Tools Confidence success selected Examinations

enPAC 99.965 % 42  251 42  266 2 — LTLCardinality, LTLFireability

tedd-s 99.762 % 3  772 3  781 1 — StateSpace

GreatSPN 99.569 % 83  815 84  178
13 — StateSpace, Liveness, OneSafe, QuasiLiveness, 
ReachabilityDeadlock, StableMarking, UpperBounds, 

ReachabilityCardinality, ReachabilityFireability, CTLCardinality, 
CTLFireability, LTLCardinality

ITS-Tools 99.999 % 149 757 149 758
13 — StateSpace, Liveness, OneSafe, QuasiLiveness, 
ReachabilityDeadlock, StableMarking, UpperBounds, 

ReachabilityCardinality, ReachabilityFireability, CTLCardinality, 
CTLFireability, LTLCardinality

smpt 100.000 % 45  585 45  585 2 —ReachabilityCardinality, 
ReachabilityFireability

Tapaal 99.999 % 149 868 149 870
12 — Liveness, OneSafe, QuasiLiveness, 

ReachabilityDeadlock, StableMarking, UpperBounds, 
ReachabilityCardinality, ReachabilityFireability, 
CTLCardinality, CTLFireability, LTLCardinality

tedd-c 99.762 % 3  774 3  783 1 — StateSpace

2021-gold 99.998 % 149 561 149 564
13 — StateSpace, Liveness, OneSafe, QuasiLiveness, 
ReachabilityDeadlock, StableMarking, UpperBounds, 

ReachabilityCardinality, ReachabilityFireability, CTLCardinality, 
CTLFireability, LTLCardinality

BVT-2022 100.000 % 155 901 155 901
13 — StateSpace, Liveness, OneSafe, QuasiLiveness, 
ReachabilityDeadlock, StableMarking, UpperBounds, 

ReachabilityCardinality, ReachabilityFireability, CTLCardinality, 
CTLFireability, LTLCardinality

Global Tool Confidence
17
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Computing Results in 2019
18

Tall Small Octoginta-2 Tajo Total

Physcal cores 13x32 @ 
2.4GHz

14x12 @ 
2.4GHz 80 @ 2.4GHz 96 @ 2.4GHz -

Memory (GB) 13x384 14x64 1536 2048 -

Cores (1 per VM) 
for sequential tools

13x23 
13x23 VM in //

14x2 
14x2 VM in //

79 
79 VM in //

95 
95 VM in // -

Cores (4 per VM) 
for  parallel tools

13x28, 
13x7 VM in //

14x3 
14x3 VM in //

76 
19 VM in //

92, 
23 VM in // -

Number of runs 98  592 42  640 9  152 17  784 168168

Total CPU required 1613d, 20h, 
56m, 41s

548d, 17h, 38m, 
29s

112d, 17h, 14m, 
33s

270d, 16h, 25m, 
41s

2546d, 0h, 
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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Computing Results in 2019
18

Tall Small Octoginta-2 Tajo Total

Physcal cores 13x32 @ 
2.4GHz

14x12 @ 
2.4GHz 80 @ 2.4GHz 96 @ 2.4GHz -

Memory (GB) 13x384 14x64 1536 2048 -

Cores (1 per VM) 
for sequential tools

13x23 
13x23 VM in //

14x2 
14x2 VM in //

79 
79 VM in //

95 
95 VM in // -

Cores (4 per VM) 
for  parallel tools

13x28, 
13x7 VM in //

14x3 
14x3 VM in //

76 
19 VM in //

92, 
23 VM in // -

Number of runs 98  592 42  640 9  152 17  784 168168

Total CPU required 1613d, 20h, 
56m, 41s

548d, 17h, 38m, 
29s

112d, 17h, 14m, 
33s

270d, 16h, 25m, 
41s

2546d, 0h, 
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) -

🇫🇷 🇩🇪🇫🇷🇫🇷

Thank you very much 
Rostock University 

Université Nanterre 
Sorbonne Université
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Results
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StateSpace Examination
20

StateSpace confidence success selected

GreatSPN 99.918 % 3648 3651

ITS-Tools 100.000 % 2691 2691

tedd-c 99.762 % 3774 3783

tedd-s 99.762 % 3772 3781

2021-gold 100.000 % 3669 3669

BVT-2022 100.000 % 3774 3774

GreatSPN
591 times

GreatSPN
480 times
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Remark about «infinite» on StateSpace

Be careful with +Inf******** 
There are a few infinite models but…

21
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Remark about «infinite» on StateSpace

Be careful with +Inf******** 
There are a few infinite models but…

21

Limit of my Ada analysis programs 
Size of Long_Long_Float 

Max = 1.0E+4932
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Important note on StateSpace

There is something wrong with RERS2020
22

2021-gold is tedd 
they are all wrong
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Important note on StateSpace

There is something wrong with RERS2020
22

2021-gold is tedd 
they are all wrong

The model form 
contradicts (CAESAR-BDD)



F. 
K

or
do

n 
—

 S
or

bo
nn

e 
U

ni
ve

rs
ité

 —
 C

C
20

22

Important note on StateSpace

There is something wrong with RERS2020
22

2021-gold is tedd 
they are all wrong

The model form 
contradicts (CAESAR-BDD)

It’s a limit of the qualifier! 
Very difficult to handle 

No impact in the ranking 

Confidence rate/core updated (manually) on the slides 

probably some 10 false negatives among 1369599 computed values < 

0,0002% ≈ 2 out of 104 runs
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0
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130  000

G
reatSPN

ITS-Tools

Tapaal

2021-gold

BVT-2022

Known&Colored
Known&P/T
Surprise&Colored
Surprise&P/T

GlobalProperties Examination
23

UpperBound confidence success selected

GreatSPN 100.000 % 4160 4160

ITS-Tools 100.000 % 7004 7004

Tapaal 100.000 % 6624 6624

2021-gold 100.000 % 6937 6937

BVT-2022 100.000 % 7007 7007

Tapaal
5609 times

Tapaal
4262 times
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UpperBound Examination
24

UpperBound confidence success selected

GreatSPN 100.000 % 14343 14343

ITS-Tools 100.000 % 23203 23203

Tapaal 100.000 % 22317 22317

2021-gold 100.000 % 22958 22958

BVT-2022 100.000 % 23206 23206

Tapaal
923 times

ITS-Tools
562 times
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Reachability Examinations
25

Reachability confidence success selected

GreatSPN 99.996 % 22531 22532

ITS-Tools 100.000 % 45269 45269

smpt 100.000 % 45585 45585

Tapaal 100.000 % 47419 47419

2021-gold 100.000 % 47981 47981

BVT-2022 100.000 % 48295 48295

Tapaal
1950 times

Tapaal
1143 times
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CTL Examinations
26

CTL confidence success selected

GreatSPN 100.000 % 17856 17856

ITS-Tools 99.996 % 25297 25298

Tapaal 99.992 % 26491 26493

2021-gold 99.996 % 25157 25158

BVT-2022 100.000 % 26546 26546

GreatSPN
641 times

GreatSPN
777 times
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LTL Examinations
27

LTL confidence success selected

GreatSPN 98.341 % 21277 21636

ITS-Tools 100.000 % 46293 46293

Tapaal 100.000 % 47017 47017

enPAC 99.965 % 42251 42266

2021-gold 99.995 % 42859 42861

BVT-2022 100.000 % 47073 47073

Tapaal
1147 times

Tapaal
920 times
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Conclusive remarks
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Many generated web pages (about 112K in 2022) 
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Feel free to reuse in papers 
EPS available on demand 

Kindly cite the MCC (see bibtex at mcc.lip6.fr)
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Next year? 

Handling some bugs in 2022 surprise models? 
Maybe fine renaming of some 
surprise models 
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To see evolution of the state of the art?



F. 
K

or
do

n 
—

 S
or

bo
nn

e 
U

ni
ve

rs
ité

 —
 C

C
20

22

Next year? 
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The return of TOOLympics 
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‣ Arnd Hartmanns (NL) 
‣ Fabrice Kordon (FR) 

‣ Proceedings planned 
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submission of legacy tools? 

To see evolution of the state of the art?

Participate next year!!! 

It is not so difficult (simple protocol) 

A way to have «free» evaluation and comparison to the state of the art 

An excellent way to find bugs



And now…
let’s have time for discussion




