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DEPLOY Project (2008-2012) d

Industrial deployment of advanced system engineering methods for high
productivity and dependability

4 industrial partners
Bosch, Siemens, SAP, SSF

3 industrial service providers
Systerel, Clearsy, Cetic

5 academic partners initially
Newcastle, Aabo, Dusseldorf, ETH Zurich, Southampton

2 Romanian new academic partners (joined on June 2010)
Bucharest, Pitesti

www.deploy project.eu



People working in Deploy
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DEPLQOY Projectin FP7 call 1

Objective 1.2 Software & Services — FP7 call 1 Project portfolio

Users & service front-ends

Persist, ServFace, m:Ciudad, FAST, OPEN ) i
Engineering

(complexity, dependability)

DEPLOY, S-CUBE.
Protest, Q-Impress,
ALIVE. COMPAS,
MANCOOSI,
MOST, DIVA

infrastructure/Virtualisation

Reference service architecture

Support actions
MESSI 2010, Service Web 3.0, Flossinclude
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DEPLOY Evolution

—— Event-B applied to

R&D Microelectronics

Atelier B natively
supporting Event-B

Automatic refinement,
as developed by
Siemens TS
in Atelier B

\u .
: ' \ 3 e » Deployment of
Cﬂﬂe’ - w0 Event-B in industry
AL AD
pes Gl Development of the
e Development of the Rodin platform
Rodin platform
suppeorting Event-B
CLEARSY Clog,o”

ars %
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Industrial deployment

The industrial deployment is in 4 major sectors

Bosch: automotive

— Cruise control

Siemens: rail transportation
— Computer-based train control

Space Systems Finland: space systems
— BepiColombo probe instrument software

SAP: business information

— Business service engineering
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A small history of B

m Born and matured in the 90’s

= Based on scientific results
(Dijkstra, Hoare, Jones, Morgan, Jifeng)

m Features:
Abstract specification
Refinement
Implementable models proved to
comply with specifications

= First tool:
Developped by Alstom (Mejia)
Aimed at safety critical software
Translation of models in Ada

nilEmet Sl

Abrial, J.R.

Inventor of the B method
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Intrinsics
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B into industrial existence

® Support
. Prototype tool strengthened

| ), through a 3M€ programme (RATP,
areier §) French Railways, INRETS) over 5
. , years
m METEOR Line 14 (Paris)
Automatic refinement to come
m But turned out to be a real success:

Released in dec. 19098 oY 2 By W .

still in v1.0 today, no bug detected
so far
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Some implementations (B)

Mairo 11, —
Paris
Metro L1 m:
Algiers
SHUTTL Metro
ROISSY AIRPORT L2 L3
Paris Sao Paulc
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Metro 4 New York Paris
Mexico B .
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Hong Kong
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Event-B was born with the new century

m Building models for systems instead of software
m With events instead of operations/methods

m With one strong objective: to provide a system-level
justification for a software specification

» Time for experimenting and researching ....

[ Foundation papers: |
J.R. Abrial, « Extending B without changing it », 1996
J.-R. Abrial and L. Mussat, "Introducing Dynamic Constraints in B," 1008
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A simple Event-B example
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MACHINE
mo
SEES
c o
VARIABLES
birthdate
INVARIANTS
invl : birthdateesPERSON-+DATE
EVENTS

INITIALISATION =
STATUS
ordinary
BEGIN
actl birthdate=g
END

addBirthday =
STATUS
ordinary
ANY
P
d
WHERE
grdl pePERSON
qrdz2 : deDATE
THEN
actl : birthdate=birthdateu{p=d}
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Automatic proving of invariants




In a nutshell d

State-transition model (like ASM, B, VDM, 2Z)
set theory as mathematical language

Refinement (based on action systems by Back)
data refinement
one-to-many event refinement
new events (stuttering steps)

Proof method
Refinement proof obligations (POs) generated from
models
automated and interactive provers for POs
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Formal modelling can be applied to systems

Role of formal modelling:
Increase understanding
decrease errors
Role of verification:
Improve quality of models (consistency, invariants)
Role of tools:
make verification as automatic as possible, pin-
pointing errors and even suggesting improvements
Methods needed:
stronger guidelines for abstraction, refinement and
decomposition needed
good structures help to ease their application
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Early stage analysis
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Rodin platform for Event-B d

Extension of Eclipse IDE (Java based)
Proof manager
Rodin Plug-ins
AtelierB provers
UML-B
ProB: animation, consistency and model-checking
AnimB
Brama
Camille (texteditor)
Decomposition
Team-work
Code generation
etc.
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More information about DEPLOY project can be found on its webpage:

http://www.deploy-project.eu/

There is also a repository with the publications of the project at:

http://deploy-eprints.ecs.soton.ac.uk/

Moreover, you can take a look at the SAP use case in DEPLOY at:

http://www.deploy-project.eu/pdf/D21-pilot-deployme nt-in-business-information-software(4).pdf
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