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Motivation
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Dissemination of Verification Tools
m Application of formal methods to dedicated cases studies
m Towards technological transfer to industry

m Tools organised around formalisms

Academics # Developers &

m Need to share effort (platform, interfaces, distribution mechanisms)
m Need to share definitions (typically formalisms)

m Coordinated effort to better handle a complex context of interrelated formal
notations

» Variants of Petri nets
» Variants of automata
> etc.

V.
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Outline
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A Unified Representation of Formal Notations
m FML: Formalism Markup Language
m GrML: Graph Markup Language
m Architecture of Formalisms in Cosy Verif
m Automated Compliance Checking
m Good Practices to Create New Formalisms

Integration in CosyVerif
m The CosyVerif Verification Platform
m The Coloane User Interface
m Formalisms and Tools

Perspectives
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A Unified Representation
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CosyVerif, a new integration platform [AHHKLLP13]

m Based on Web services

m FEasy integration of tools (into services)

Needs to define formalisms

m Easy definition and share of formalisms

m [t is crucial to define formalisms in an easy and sustainable way

m [t is crucial to share portions of formalisms (e.g. inheritance)

m [t is crucial to combine portions of formalisms (e.g. modularity and hierarchy)
v
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A Unified Representation
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A two-layered XML-based modelling language

Meta-Meta FML

=

. . |

is an instance of .

|

1
User  [specialises

Meta I i 1  GrML
Formalism

. . |
is an instance of |
|

1

Inst User | complies with
nsvance Model |is structured by
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FML: Formalism Markup Language

Formalism
name * | xi:Include|
abstract: href
[0..1] =false
|
[*
* ComplexAttribute
LeafAttribute name * *
name refType: [0..1] NodeType ArcType
defaultValue: [0..1] | |combineChild: name name
refType: [0..1] interleave | choice
[0..1] = interleave *
Ref
T 1..x href
Child minOccurs: [0..1] =
refName 0
minOccurs: [0..1] = maxOccurs:
1 [0..1] =
maxOccurs:
[0..1] =0
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Example: The Automata Formalism
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<formalism name="Automaton" xmlins="http://cosyverif.org/ns/
formalism">
<leafAttribute name="initialState" />
<leafAttribute name="finalState" />
<complexAttribute name="type" refType="state">
<child refName="1initialState" minOccurs="0" maxOccurs="1"/>
<child refName="finalState" minOccurs="0" maxOccurs="1"/>
</ complexAtiribute>
<leafAttribute name="name" refType="state"/>
<leafAttribute name="label" refType="transition"/>
<nodeType name="state" />
<arcType name="transition" />
</ formalism>
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GrML: Graph Markup Language

Model
formalismUrl
¢
[ * | *
Node 1 Arc
id id
nodeType 1 arcType
¢
Attribute Ref
— | hame href
value

T—‘*
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Example: An Automaton

P @ (sv
Example of a GrML code:

<?xml version="1.0" encoding="UTF-8"7>

<model formalismUrl="http://formalisms.cosyverif.org/graph.fml"
xmins="http://cosyverif.org/ns/model">

<node i1d="1" nodeType="vertex">

<attribute name="name">u</attribute>

</node>

<node id="2" nodeType="vertex">

<attribute name="name">v</attribute>

</node>

<arc id="101" arcType="transition" source="1" target="2"/>
<arc 1d="102" arcType="transition" source="2" target="1"/>
</model>

Corresponding automaton:

W
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Architecture of Formalisms

. . . P @ (sv
Application to Automata and Petri Nets
Automaton Expressions apd abstractPN-Core
Boolean expressions
i Abstract .  abstract PN-
timed automaton SymmetricNet| | P/TNt | Modutes
"""" Abstract Timed Stochastic-Net Hierarchical
37/7yb7r[q automaton : Automaton Place/Transition-Net
Hybrid 'Abstract bé'r;arr'ﬁét'r}"cr Parametric Symmetric-Net
Automaton . timed automaton *| Timed Automaton with-Bags
[ ]
Linear Stopwatch Parametric Stopwatch
Hybrid Automaton Automaton Automaton
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===
oo Automated Compliance Checking

e @9 (sv

m GrML and FML syntaxes validated using RELAX-NG

m Compliance of a GrML model against its FML formalism

» Schematron rules derived from the XML description of the formalism

» Particular constraints such as “in a Petri net formalism, no arc should
connect two nodes of the same type”

» Implemented in GrML-Check
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===
S Good Practices for Defining Formalisms
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m Abstract vs. concrete formalisms
> Simalarity with object-oriented paradigm
» Definite concrete formalisms as late as possible in the hierarchy
» Only concrete formalisms can be instantiated

m Separate and reuse

» Separate data types (integers, colors, etc.)
» Ezample in our hierarchy: Ezpressions and Boolean ezpression

m Progress by small increments
» P/T nets extended to Stochastic nets
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Outline
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Integration in CosyVerif
m The CosyVerif Verification Platform
m The Coloane User Interface
m Formalisms and Tools
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S -
- The CosyVerif Verification Platform
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The CosyVerif Architecture
Cluster N
super
server
Cluster 2
super
— server
Authentication SOAP Web Service Bus
Server
“Formalisms & -
Models
Repository

/ "
BenchKit, a super
benchmark @ server
tool
Cluster 1
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The Coloane User Interface

The Coloane User interface
® Coloane File m Edit  Settings

800 = Local Tools > |
No Mode! Services Platform available yet | =~ "%
Models Nav... 88|
= Local Alligator 3 PN Behavioral Verification [ e
=% A Al alligators » PN Stochasitic Analysis b L | patene b
¥ Models =TT === PN Structural Analysis > [ Select
PN Import/Export > P
{1 Marguee
~ | outside (Refresh)
., cetag cnangez (= Connections %
(32) — T returnKeyBagAndEx|  — Arc
= gotBag  getKeyl returnkey —— / ™.
_ I/;\ B / (> Nodes ©
: bags' o Transition
E outline 58 = ale Qrics,
(= Other tools ®
- Note
———————————— D «»]| =zlink
] properties 5 ™ ¥ = O [ problems| B console *Ci-= 0
Properties are not available. No consoles to display at this time.
Y

Command-line client is also available for script-based access to tools
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Formalisms and Tools
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Formalisms Tools
PROD (Univ. Helsinki, Symmetric nets)
PNXDD (LIP6, Symmetric nets) [Hong et al., 2012]

Crocodile (LIP6, Symmetric nets w. bags) [Colange et al., 2011]

Cunf (LSV, P/T nets) [Baldan et al., 2012]

Petri Nets Cosmos (LSV, Stochastic Petri nets) [Ballarini et al., 2011]

GreatSPN invariants (Univ. Torino, P/T nets)

Structural bounds (LIP6, P/T nets)
Unfold into P/T nets (LIP6, Symmetric nets)
Various exports (LIP6, P/T nets)
ImiTaTOR (LIPN, Timed automata) [André et al., 2012]
Modgraph (LIPN, Synchronised automata) [Lakos and Petrucci, 2004]

Automata
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Download and Try!
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Two bundles available (http://download.cosyverif.org)

S~ -~

All services eovie S.W.. Petri Nets

Entirely open source (GPL/AGPL)
m Server
m Client(s)

m Bundles

m Tools
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Outline
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Perspectives
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o &, Perspec
Conclusion & Perspectives

Summary
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m A unified representation of formalisms (FML)
A description of models (GrML)

]
m Automated conformance checks

Implementation in Cosy Verif

Perspectives

m Formalism for properties

m Extension of FML to define composition

m Semantics

» Heterogeneous model composition
» Automated translation from formalisms to other formalisms
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License of this document

This presentation can be published, reused and modified under the
terms of the Creative Commons license
Attribution-NonCommercial-ShareAlike 3.0 Unported

(CC BY-NC-SA 3.0)

Author: The CosyVerif team

SIeiEle

https://creativecommons.org/licenses/by-nc-sa/3.0/
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