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MCC in a nutshell

Every year since 2011
2024 is the 14t edition
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5.4. Winners in the Reachability Formulas Category § L
C 8 tools out of 11 participated in these examinations (ReachabilityCardinality and ReachabilityFireability). Results based on the scoring shown below is: Wl '
O * LTSMin+red ranked first (47 826 pts, 93.80% of computed values), . ) \(
-U * Tapaal ranked second (46 358 pts, 93.19% of computed values), 5 |
bl « smtp ranked third (46015 pts, 92.15% of computed values). AW Al i
\ - (¢ =4 .
O Then ITS-Tools got 47441 pts (94.04% of computed values), LTSMin+red got 46871 pts (92.49% of computed values), LoLA got< y | — -t o - — =
computed values), SVSKit got 801 pts (4.80% of computed values), and GreatSPN got 25880 pts (45.61% of computed values). The the gy ! \\h’ - - - ) h o )
¥ collected 47766 pts (94.56% of computed values). BVT-2024 (Best Virtual Tool) collected 49906 pts and computed 97.76% of the total numberSilles in this N h\‘
. category. n “

Note that SVSKit only computes Fireability formulas.
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Tools competing in 2024

GreatSPN+red 100,000% 53736 53736

LTSMin+red 100,000% 53097 53097

ITS-Tools 100,000% 53986 53986

LoLA 99,785% 45949 46048



What is performed by tools

Answering é classes of problems...

Examination Family
StateSpace StateSpace
.................... ReachaplilityDeadlock . ... ... .
. | o | Quasiliveness. ...
N e | StableMarkina. ... GlobalProperties
b D S Liveness T S
OneSafe
F UpperBounds UpperBounds
i<~ D ReachabilityCardinality. ... Reachability
'g ReachabilityFireability
S CTLCardinality. ... CTL
CTLFireability
........................... LT..L.Qa.rd.in.a_l.i.tv........................... LTL
LTLFireability

... on 137 models with a total of 1802 instances
23 426 queries (1 to 16 values to be returned per query)



5 surprise models in 2024

& BloksWorld (20 instances colored + 20 instances P/T)

¢ Sebastian Lassen & Henrik Ginnerup

i s
Q CO4 (2] InSTOnceS P/T) 124 total instances to be l
& Quentin Nivon & Hubert Garavel processed by tools 2
T T i e— e

ité — CC2024

 FireWire (20 instances P/T)

¢ Hubert Garavel

: - T 4

5 O MedleyA (23 InSTOnceS P/ ) We need new models for the l
| - ° next editions

o ©) on

¢ ¢ Hubert Garavel & Quentin Niv o1 Symmetic N

I O Res|50|qﬁ0n (20 iﬂSTOnceS P/T) Possibly parameterised

T e —

& Wendelin Serwe & Hubert Garavel



Sorbonne Université — CC2024

F. Kordon

Participating tools in 2024

tool PT Col who place Country
GreatSPN+red v v Y. Thierry-Mieg Univ. Torino & Sorbonne Universite A A
ITS-Tools v v Y. Thierry-Mieg Sorbonne Universite i A
LoLA v e K. Wolf Univ. Rostock =
LTSMin+red v v Y. Thierry-Mieg Univ. Twente & Sorbonne Universite —l A
NoHD v v B. Smith No affiliation
smpt v v N. Amat LAAS-CNRS & IMDEA A
SVSKit v v D. Morard Univ. Geneva o+
Tapaal v v J. Srba Aalborg University +—
TINA.tedd v v B. Berthomieu LAAS-CNRS i A
GreatSPN V4 4 Y. Thierry-Mieg Univ. Torino (+ wraping) i A
LTSMin v 4 Y. Thierry-Mieg Univ. Twente (+ wraping) —
Gold-2023 v v F. Kordon (assembling) ITS-Tools/LoLa/Tapaal/tedd L |5==
BVT V4 V4 F. Kordon (assembling) artificial fool .




New Iin 2024

. Generic ratio surprise models / known models

¢ Surprise models score should weight approx 1/2 od known models
¢ ~ x10 (exactly 10.7 but rounded o 10)

. Reuse of «difficult formulas» between 2023 and 2024

¢ Difficulté = less than 3 tools could cope with it

itée — CC2024

& @ no time for detailed analysis yet

» check if tools could cope with these formulas
» check if this increased the overall difficulty

< A new set of formulas
¢ 201824 formulas (UpperBound, reachability, CTL, LTL)

» including the some reused from 2023 (specifically tagged)
» CTL, LTL, Reachability only

F. Kordon — Sorbonne Univers



Execution In 2024

Thank youl!!!

& Sorbonne Universite & University of Rostock

tall Small Tajo
Physical Cores 15x32 @ 2.1GHz 23x12 @ 2.4GHz 96 @ 2.4GHz

Memory (GB) 15x384 23x64 2048

. 15x31, 23x3, 05,
Used Cores (sequential tools) 12x31 VMin//  9x3VMin // 95 VM in //

15x28 (4 per
23x8 (4 per VM), 92 (4 per VM),
Used Cores (parallel tools) VM), 952 VM in // 23 VM in //
11x7 VM in //
Number of runs 169572 89273 22152 281112

2 203d, 20h, 1163d, 6h, 11m, 474d, 1h, 48m, 3 841d, 4h, 34m,
30m, 23s 15s 33s 10s

Total CPU about 10 years, 6 months and 9 days —
Time spent to complete benchmarks about 20 days —

Estimated boot time of VMs + about 12d (Included in total CPU) so = 3.0 %o
management (overhead) overhead

Sorbonne Université — CC2024

Total CPU consumed

F Kordon




F. Kordon — Sorbonne Université — CC2024

StateSpace Examination
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tedd
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T R e e —

confidence

99.904%
100.000%
100.000%
100.000%
100.000%
100.000%

99.904%

SUCcCessS

4184
3010
1666
4378
4380
4381
4182

\ tedd

- 273 times

\ GreatSPN+red
- 221 times

compuvuted
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3010
1666
4378
4380
4381
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“W



F. Kordon — Sorbonne Université — CC2024

GlobalProperties Examination
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\ GreatSPN+red|f
y 98.570/0 | ‘

confidence

100,000 7%
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99.807 %
99.986 7%
100,000 7%
100,000 7%
100,000 7%

SUCCesSsS

8302
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8342
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4698

! LoLA
" 6 647 times

! LoLA
- 4 515 times

compuvuted
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F. Kordon — Sorbonne Université — CC2024

UpperBounds Examination
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\ GreatSPN+red|f
y 95.26"/0 | ‘

confidence

100.000%
100.000%
100.000%
98.005%

100.000%
100.000%
100.000%
100.000%

SUCCesSsS

26456
26097
26435
20824
25394
26386
26468
16251

! LoLA
- 720 times

\ Tapaal
483 times

compuvuted
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25394
26386
26468
16251
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F. Kordon — Sorbonne Université — CC2024

Reachability Examination
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A ITS-Tools
" 94.04%

ored

confidence

100,000 7%
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100,000 7%
99.782 %

100,000 7
100,000 7
97,590 7%

99.989 7%

100,000 7%
100,000 7%
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53346
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52504
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\ Tapaal
- 905 times

\ Tapaal
- 1940 times
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CTL Examination

Surprise&P/T
B Surprise&Colored ; L-sglt-'A
> : Known&P/T piics
40000 Known&Colored
36000 5 4
32000 Tapaal \ GreatSPN+red
S ' 74.16% - 93 times
3 28000
| :
2 24000
2 —— : confidence success compuvuted
) 1
GreatSPN+red | 99,996 % 26711 26712
w‘? s LTSMin+red 100,000 % 12160 12160
g 12000 I1s-Tools | 99,996 % 28213 28214
2 8000 LoLA 99,942 % 20818 20830
4000 Tapaal 99,994 % 32142 32144
SVSKit 98,465 % 385 391
O g |
@ 5 Z!5 & 2 8B T O 2023-gold | 99,994% 32104 32106
2 £ 7 > 8 & 8 g 28
= 5 8 a = 4 8 5 BVT-2024 100,000 % 32428 32428
"0 s Y o N "0
s 2 e N = GreatSPN | 100,000 % 20189 20189
g} A e I
Q.




F. Kordon — Sorbonne Université — CC2024

LTL Examination
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99.990 %
99.846 7
99.998 7%
99.949 7
100,000 7%
99.986 7%
100,000 7%
98,057 7%
98,588 7%

SUCcCessS

49124
50416
49857
29139
49403
51280
51416
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41480

\ Tapaal
' 690 times

\ Tapaal
- 621 times

compuvuted
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50494
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51287
51416
24710
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Concluding remarks

. Details soon available online

¢ hitps://mcc.lipb.ir

¢ 177 950 charts (execution, comparisons, etc.

¢ 195 582 web pages (exécution report, tool comparaison, etc.)

T
N
o
(ol ==
O ey are displayed in the table below, together with scores (total, sum per category of model and sum per model).
| .
'
\8 )
= GreatSPN+red LTSMin+red ITS-Tools LolLA smpt Tapaal 2023-gold BVT-2024 GreatSPN |
CIL) Total Points 24264.48 23729.38 24003.73 20737.01 23195.09 23916.01 24146.98 25026.98 12949.22 t
2
5
()
E GreatSPN+red LTSMin+red ITS-Tools LolLA smpt Tapaal 2023-gold BVT-2024 GreatSPN
_8 Total Points 7642.20 7234.50 7321.70 6079.40 6933.70 7194.40 7433.30 7932.40 4975.30
C fastest 3 7 20 18 4 43 3 16 4
mo less memory 2 1 0 20 2 67 1 21 4
- GreatSPN+red LTSMin+red ITS-Tools LolLA smpt Tapaal 2023-gold BVT-2024 GreatSPN
(o) Score 1010.00 1010.00 1010.00 1010.00 514.59 410.59 1010.00 1010.00 0.00
1 fastest 0 3 0 17 0 0 0 0 0
Q smallest memory 0 0 0 20 0 0 0 0 0 '
X [TETETFFTTTFTTTE TTFTFTFFTTTFTTTF TETETFFTTTETTTF TTFTFTFFTTTFTTTF [TETFTFFTTFFTFTF TTFTFTFFTTFFTFTF FTETETEFTTTFTTTR TTFTFTFFTTTFTTTF DNF
L 01 TTTTI ITTTTTTT (T TTTTTTTTTTTTTITTT TITTTTTTTd (TTTTT TITTTTTTTTITT] (T TTITTTITTTXTIXTT TITTTITTTTTIXTIXTT TTTT ITTTTTTT T TTTT ITTTTTTIT I
/ 50.50 / 50.50 50.50 PM / 50.50 Veweze=  31.59 Voreiee | 31.59 50.50 0
FTETTTTTTETTTRFT TTFTTTTTTFTTTFFT TETTTTTTETTTRFT TTFTTTTTTRTTTFFI (TETTTTTTEFTTFFT TTFTTTTTTFF?TFFT FTETTTTTTETTTRFT TTFTTTTTTFTTTRFT DNF
02 TTTTT ITTTTTTT (T TTTTTTTTTITTTTTIT TITTTTTTT (TTTTT TITTTTTTTITTTT (T TTITTTITTIXTITTT TTTTTTTTTIX-TTTT T (TTTTTTTT T TTTT ITTTTTTTT I
/ 50.50 / 50.50 50.50 PM / 50.50 Veerie [ 41.00 Verei=e | 37.90 50.50 50.50 0
[FTTFTFFFFTTTFFF TFTTFTFFFFTTTFFF [FTTETFFFFTTTFFF TFTTFTFFFFTTTFFF [ETTFTFFEETTTTFF TFTTFTFFFFTTTTFF FTTETFFEFTTTFFF TFTTFTFFFFTTTFFF DNF
03 TTTTT ITTTTTTTT (T TTTTITTTTTTTTTTT TITTTTTTTd (TTTTT TITTTTTTTTITT (T TTTTTTITTTITTTXTT TITTITTTTTIITTTXTT 77T ITTTTTTT T TTTT ITTTTTTT I
/ 50.50 / 50.50 50.50 PM / 50.50 Veweze= [ 41.00 Vereie= | 41.00 50.50 50.50 0
(TFFFFTTTETFTFFT TTFFFFTTTFTFTFFT ITEEFFTTTETFTFFT TTFFFFTTTFTFTFFI [TEFFFFFTTTFFFFT TTFFFFFFTTTFFFFT [TEFFFTTTETFTFFT TTFFFFTTTFTFTFFT DNF
04 TTTTT ITTTTTTT (T TTTTTTTTTTTITTTTT TITTTTTTT (TTTTT TITTTTTTTITITT (T TTTTTIOCTIXTTXTTT TTTTTTXXTXTIXTTT TITTH (TTTTTTTT T TTTT ITTTTTTT I
/ 50.50 50.50 PM / 50.50 Vemrien [ 12.59 Vereiee | 12.59 50.50 0
FFFFFTTFTFFFFFFT FFFFFTTFTFFFFFFT FFEEFTTFTEFFFFFT FFFFFTTFTFFFFFFT FFEFFTTFFETFFFFT FRFFFTTFFFTFFFFT FFFFFTTFTFFFFFFT FRFFFTTFTFFFFFFT DNF
05 TTTTT ITTTTTTT (T TITTITTTTTTTTTTT TITTTTTTTd (TTTTT TITTTTTTTTTTT (T TTTTTTITXTXTTTTT TITTITTIXTXTITTT 7177 ITTTTTTT T TTTT ITTTTTTT I
/ 50.50 P- /50.50 50.50 M / 50.50 Veweze= [ 31.59 Vereiee | 31.59 50.50 0
FTETTTTTFFFFFFT TETFTTTTTFFFFFFT TFTETTTTTFFFFFFT TFTFTTTTTFFFFFFT (FTFTFT?TFFFFFFT TFTFTFTFTFFFFFFT FTFTTTTTEFFFFFT TETFTTTTTFFFFFFT DNF
06 TTTTT ITTTTTTT (T TTTTTTTTTTTTTITTT TITTTTTTTd (TTTTT TITTTTTTTTITT (T TTTTIXT-TITTTTTT TTTTTXTXTITITTTT TTTT ITTTTTTT T TTTT ITTTTTTT I
/ 50.50  50.50 PM / 50.50 Vemeiee [ 37.90 Vet | 31.59 50.50 0
FFTEFTTFTETTTTFF FFTFFTTFTFTTTTFF FETEFTTFTETTTTFF FFTFFTTFTFTTTTFF FTFFFTTFTETT?TFF FTFFFTTFTFTTFTFF FFTEFTTFTETTTTFF FFTFFTTFTFTTTTFF DNF
07 TTTTT ITTTTTTT (T TTTTITTTTTTTTTTT TITTTTTTTd (TTTTT TITTTTTTTITITIT] (T XOCTTTTTTTE-TTT TXXTTTTTTTTTXTTT TTTT ITTTTTTT T TTrTT ITTTTTTTT I
/ 50.50  50.50 50.50 PM / 50.50 Vemsrion [ 28.40 Veseiee | 22.09 0
FTETTTFTTTRFTFFF TTFTTTFTTTFFTRFF TTETTTETTTEFTFFF TTFTTTFTTTRFTFFF TET?TTTTFFFTFFF TTFT?TTTTFFFTFF? [TETTTETTTEFTFFF TTFTTTFTTTRFTFFF DNF
08 TTTTT ITTTTTTTT (T TTTTTTTTTTTTITITTT TITTTTTTTd (TTTTT TITTTTTTTTTTT (T TTTE-TXTIXTITIIT  TITT-TXTIXTTITT- TTTT ITTTTTTT T TTTT ITTTTTTT I
/ 50.50 | 50.50  50.50 PM / 50.50 Vemeze= | 28.40 Vet | 25.30 50.50 0
FTTEFTETTTRTFFTT TTTFFTFTTTFTFFTI [TTEFTFTTTETEFTT TTTFFTFTTTFTFFTT FTTEETTTTTZTRETT TTTFFTTTTTTTFFTT FTTEFTETTTETFFTT TTTFFTFTTTRTFFTT DNF
09 TTTTTTTTTTTITI (T TTTTTTTTTTTTTTTT TITTTTTTTd (TTTTT TITTTTTTTTITT] (T TTTTTIXTT-TTTITT TITTIIXTIIXTITTT 7177 ITTTTTTT T TTTTT (TTTTTTTT I
| B0 &N 'we | 50.50 PM / 50.50 Vemsze= | 37.90 Veseie | 31.59 0
e TETTTTTTTRERFFTTE TETTTTTTTFFFFTTE DNF
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Concluding remarks

. Details soon available online
¢ https://mcc.lipéb.fr

¢ 177 950 charts (execution, comparisons, efc.

¢ 195 582 web pages (exécution report, tool comparaison, etc.)
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gy are displayed in the table below, together with scores (total, sum per category of model and sum per model). TUJou
| lax Memo
ry Timewait C
P
‘9 : Used (MB) (ms) L(Jmusf'age /O Wait (m
= GreatSPN+red  LTSMin+red ITS-Tools LolLA smpt Tapaal 2023-gold BVT- 262063 5197.00 ) s) Computed Result EXecution
5 Total Points 24264.48 23729.38 24003.73 20737.01 23195.09 23916.01 24146.98 250; e 227.30 FFTTTFFFFTTTT Status
: TFF
2 xecution Chart normal
5
2 display belo
w the i
) execution chart for this examination (boot time h
_ a
E GreatSPN+red LTSMin+red ITS-Tools LolLA smpt Tapaal 2023-gold BV s been removed).
_8 Total Points 7642.20 7234.50 7321.70 6079.40 6933.70 7194.40 7433.30 4
. fastest 3 7 20 18 4 43 3 ReSOurCeS C
Q less memory 2 1 0 20 2 67 1 R e -onsumption for IT
3 achabilityCardinality on Airpl ~Tools
: 100% iIrplaneLD-PT-0050
- GreatSPN+red LTSMin+red ITS-Tools LoLA smpt Tapaal 2023-gold B
(0] Score 1010.00 1010.00 1010.00 1010.00 514.59 410.59 1010.00
-E fastest 0 3 0 17 0 0 0 800/ [ — N .
o] ; / ———
Q smallest memory 0 0 0 20 0 0 0 ; / -
X [TETETFFTTTFTTTR TIFTFTFFTTTFTTIF TTETETFFTTTETTTF TTFTFTFFTTTFTTTF [TETFTFFTTFFTFTF TTFTFTFFTTFFTFTF TTFTFTFFTTTFTTTF TTFT v "
LL U1"T"HH""‘HIH'T"IHH""HIH""'IHI"""IHII""'H(“HHIHXHXHIHTT"HlXHX'I'T"'HH""'H"" 600/ ‘ /
[ 50.50 / 50.50 / 50.50 PM / 50.50 Vemie [ 31.59 Voreiee | 31.59 / 50.50 o I /
FTETTTTTTETTTRFT TTFTTTTTTFTTTFFT TETTTTTTETTTRFT TTFTTTTTTRTTTRFT TTETTTTITEETTFFT TTFTTTTTTRF?TRFT TTETTTTTTFTTTRFT TTF)
02 TTTTTTTTITITTITTT TITTTTTTTTTTITT  RRRRARRARRARRRMRARRRRRRRRRRRRAL FTTTTTITTTIXTITIT TTTTTTTTTTX-TTTI IITTTTTTTTITITTTTT TT1 B
[ 50.50 / 50.50 1= | 50.50 PM / 50.50 Vemeies [ 41.00 Varei=e | 37.90 / 50.50 40% [ s TN
TFTTETFFFFTTTFFF TFTTFTFFFFTTTFFF [FTTETFFFFTTTFFF TFTTFTFFFFTTTFFF [ETTFTFFEETTTTFF TFTTFTFFFFTTTTFF TFTTFTFFFFTTTFFF TFT N -
f.’i‘w'TT"Hll'w'"‘HIHIT"IHHT"'HIH}“"HHTTTT"HIH'T"'HIHHH‘T’HIXH FITTTTTTTTTTTXTT TITTTTTTTTrrTTTT 1T O ~
/ 50.50 / 50.50 ' 50.50 PM / 50.50 \Veuete= [ 41.00 Veeete | 41.00 / 50.50 (J) 22 o
(TFFFFTTTETFTFFT TTFFFFTTTFTFTFFT [TEEFFTTTFTFTFFT TTFFFFTTTFTFTFFT TTEFFFFFTTTEFFFT TTFFFFFFTTTFFFFT TTFFFFTTTFTFTFFT TTFE ¥ O /o ~
04 TTTTTTTTTTITTTTT TITTITTTTTTTIT  RRRAASRRRRRARRRARRRRRRRRRRERR) FTTTTTXXTXTTXTTT TTTTTTXXTXTTXTTI TITTTTTTTITTITTIT TTT . -
/ 50.50 / 50.50 / 50.50 PM / 50.50 Vemrien [ 12.59 Vereiee | 12.59 / 50.50 <t
FFEFFTTFTFFFFFFT FFFFFTTFTRFFFFFT FFEEFTTFTEFFFFFT FFFFFTTFTFFFFFFT FFEFFTTFFETFFFFT FFFFFTTFFFTFFFFT FFFFFTTFTFFFFFFT i QN Ocy :
UGT'T“HH""'HHi""HHI""HIH“"'HH"T"'IHH""‘HT“HHIXIXHHIHIH"D(‘)(H"I""'IHI"T"H"‘O © e i
/ 50.50 P- / 50.50 = | 50.50 M / 50.50 Veweze= [ 31.59 Vereie= | 31.59 /50.50 Q 7 ' S
FTETTTTTFFFFFFT TETFTTTTTFFFFFFT TFTETTTTTFFFFFFT TFTFTTTTTFFFFFFT TFTETET?TFFFFFFT TFTFTFTFTFFFFFFT rererrrrTeeerrrT TF QO ?3 <o — —t
mim:r"mm"'nm:r“mw:*'mn:"”mw:r:"mu'x“'u TTTTIXT-TTTTTTTT FITTTXTXTTITTTTTT TITTTTTTTTrIroTTT 1 o b4 R -
/ 50.50 / 50.50 / 50.50 PM / 50.50 Vemeiee [ 37.90 Vorei=e | 31.59 / 50.50 lt E . . é
FFTEFTTFTETTTTFF FFTFFTTFTFTTTTFF FETEFTTFTETTTTFF FFTFFTTFTFTTTTFF FTFFFTTFTETT?TFF FTFFFTTFTFTTFTFF FFTFFTTFTFTTTTFF F y= ’\/Iemor XeCUt|On tlme (Second
l.»?r:r“uu'r“'um:r"mmr“mn:""mw:r:"mn'r”‘u IXXTTTTTTTTT-TTT XXTTTTTTTTTXTIT TITTTTTTTTTTITT T i y ’ COr 1 S)
/ 50.50  50.50 = | 50.50 PM / 50.50 Vemsrion [ 28.40 Vereiee | 22.09 / 50.50 l/ O Walt 9 Cor e 3
FTETTTETTTEFTFFF TTFTTTFTTTRFTFFF TETTTETTTEFTFFF TTFTTTFTTTFFTFFF TTET?TTTTFEFTFFF TTFTZTTTTFFFTFF? TTFTTTFTTTFFTFFF Core 2 i C
me"uu'r"'nm:r"mw:*'mn:'“‘mw:r:"mu'r“'u FTTT-TXTTXTTTITT  TTITT-TXTIXTTIT: S ARRRRRARRRRRRRINEN - T or
/ 50.50  50.50 / 50.50 PM / 50.50 Vemse- | 28.40 Vomeie= | 25.30 [ 50.50 e from the execution e4 7
TTTEETETTTETFFTT TTTFFTFTTTRTFFTT [TTEETFTTTETFFTT TTTFFTFTTTFTFFTI FTTEFTTTTTZTRFTT TTTFFTTTTTTTFFTT TTTFFTFTTTFTFFTT Forms
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Time for discussion!

Send us your benchmarks

and models |

See you next year!






