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Outline 
Building a collection of benchmarks and running 
 a software competition are different problems 
Five collections of benchmarks: 

 VLTS    (Very Large Transition Systems) 
 VLPN   (Very Large Petri Nets) 
 MCC    (Model Checking Contest) 
 REC      (Rewrite Engines Competition) 
 MARS  (Models for Analysis of Real Systems) 

Conclusion 
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1. VLTS 
Very Large Transition Systems 
http://cadp.inria.fr/resources/vlts  
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Origins of VLTS 
Labelled Transition Systems: 

 the semantic model for process calculi, bisimulations… 
 states and transitions (explicit-state verification) 
 all information attached to transitions (action-based) 
 can get huge (billions of states and transitions) 

Need for LTS benchmarks: 
 A. Dovier, C. Piazza, A. Politicri (CAV 2001): 
"To the best of our knowledge, there is no 'official' set  
of benchmarks for testing a [bisimulation] algorithm 
such as the one we propose in our paper." 
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The VLTS benchmark collection (1/2) 
A Dutch-French project (INRIA and CWI) 
Designed in 2003 (joint work with Stefan Blom) 
A collection of 40 LTSs: 

 sorted by increasing sizes 
     from 300 to 33,000,000 states 

 many of them coming from industrial case studies 
 ⇒ scrambling (renaming all labels to A1, A2, A3, etc.) 
 deliberate addition of "pathological" examples 
 (e.g., disconnected graphs with unreachable states) 
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The VLTS benchmark collection (2/2) 
Main issues: 

 Each LTS is potentially a large file 
 Problem #1: disk storage 
 Problem #2: network bandwidth 

Approch followed:  
 BCG file format of CADP (specific data compression) 
 + bzip2 tool (generic data compression) 
 the VLTS collection takes 500 Mbytes 
 distribution via anonymous FTP 

VLTS used and cited in 47 publications so far 
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The 40 VLTS benchmarks 
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Dispersion of VLTS benchmarks 
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2. VLPN 
Very Large Petri Nets 
http://cadp.inria.fr/resources/vlpn  
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Nested-Unit Petri Nets (NUPNs) 
A new model for 
concurrency 
Extension of Petri 
nets with hierarchy 
and concurrent 
processes 
Easy to generate 
from higher-level 
textual languages 
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NUPNs in software competitions 
NUPNs make verification easier: 

 logarithmic reduction (-40%) in bits to encode markings 
 already implemented in 13 tools  

Two file formats for NUPNs: 
 .pnml XML-based format, with "toolspecific" section 
 .nupn text format (30 times smaller than PNML) 

The Model Checking Contest uses NUPNs 
⇒ 1/3 of MCC benchmarks are NUPNs 
The RERS challenge (parallel track) uses NUPNs 
 ⇒ benchmarks are either NUPNs or Promela  
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A collection of NUPN benchmarks 
VLPN: 

 collection under construction 
 350 carefully chosen NUPNs among 13,000+ examples 
 generated from large (often industrial) examples 

Various sources: 
 CHP, EXP (communicating automata), FCR (Fiacre),  
LOT(OS), LNT, PIC(alculus), and MCC 

Organization: 
 the VLPN collection is divided into 8 groups 
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VLPN groups G1−5 
G1 to G4: 
collection 
of "corner" 
cases 

 

G5: "trivial" 
NUPNs 
(Petri nets 
without 
NUPN 
structure) 
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VLPN groups G6−G8 
G6: commu-
nicating 
automata 
G7: pseudo 
communi-
cating 
automata 
G8: genuine 
NUPNs with 
hierarchy 
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3. MCC 
Model Checking Contest 
http://mcc.lip6.fr/models.php  
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The MCC collection of benchmarks 
Each benchmark is a Petri net encoded in PNML 

 P/T nets (33% being NUPNs) or colored nets 
A companion PDF file gives history and properties 
Support for scalable benchmarks of increasing size 
Already cited in 76 papers 
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A collection growing every year 
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4. REC 
Rewrite Engines Competition 
http://rec.gforge.inria.fr  
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The REC competitions 
A satellite event of WRLA (Workshop on Rewriting 
Logic and Applications) 
Past editions: 2006, 2008, 2010, 2018 
Focus on term rewriting problems 
4 different categories: 

 unconditional and conditional term rewrite systems 
 rewriting modulo equations and modulo strategies 

Benchmarks expressed in a generic language REC 
 2 versions: REC-2008 and REC-2017 
 translators from REC to the tools' input languages 
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Simple REC-2017 benchmark 
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18 tools involved in REC competitions 

21 



Evolution of REC benchmarks 
Growing number of benchmarks 
Evolving REC language (versions 2008 and 2017) 
Support for scalable benchmarks of increasing size 

 8-bit, 16-bit, 32-bit binary adders and multipliers 
 MAA cryptographic algorithm (13 sorts, 684 rewrite rules) 
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5. MARS 
Models for Analysis of Real Systems 
http://mars-workshop.org/repository.html  
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The MARS workshops 
A new series of events in computer science 
Past workhops: 2015, 2017 (ETAPS), 2018 (ETAPS) 
Focus on case studies done using formal methods 

 12-page papers published in the EPTCS journal (arXiv) 
 each paper comes with source files 
 Creative Commons 4.0 license (Attribution, 
NonCommercial, ShareAlike) 

Repository of case studies (joint work with Peter Hoefner) 
 multiple languages allowed for the same case study 
 multiple versions supported (SVN on INRIA Gforge) 
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Current MARS repository: 21 models 
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Conclusion 
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Conclusion 
Large collections of benchmarks raise specific issues 
Taxonomy of benchmarks 

 produced by humans vs. randomly generated 
 anonymous/scrambled (VLTS, VLPN) vs. with an history 
(MARS, MCC, REC) 
 normal-size files (MARS) vs. large-size files (VLTS, MCC) 

Taxonomy of collections 
 homogeneous (VLTS, MCC) vs. heterogeneous (MARS) 
 sorted (VLTS, VLPN) vs. unsorted (MCC, REC, MARS) 
 stable (VLTS) vs. growing (MCC, REC, MARS) 
 encoded in fixed language vs. evolving language (REC) 
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