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Open Source Tools for Embedded Systems

Home About News and Events Technologies Safety Critical Community Contact Us

PolarSys Working Group

& Technologies

Open Innovation to create better methods and tools

Software tools for critical systems

Interoperability based on Open Standards

Foster exchanges between academics and industrial partners

Quality and maturity assessment

Very Long Term Support for more than 10 years

Component Highlight

TOPCASED migrates to
PolarSys

One of the original reasons why PolarSys has
been created is for organizing the Very Long
Term Support of TOPCASED. Now that
PolarSys begins to be operational, it is time to
start migrating TOPCASED components to
their new home. This migration will occur
component by component and step by step:
preparation of the source code, adaptation of
the dependent plug-ins, code freeze, IP

Events

SAE AeroTech Congress and
Exhibition
Date & Time:

September 24, 2013 - 12:00 to September 26,
2013 - 13:00

Join us for the SAE AeroTech conference in
Montreal this September.

i&a Members

é8a About Us

News
PolarSys talk at SAE Aerotech

Dominique Toupin, from Ericsson and
Patrick Farail from Airbus, will present a talk
entitlled: More

New Community link

Maybe you have noticed the new Community
item on PolarSys front page? More



ANV
N |
i\ 4N
AN

= eclipse




AN
N
i 4N
AL\ 4

History

® 2001 - Eclipse Project by IBM

® 2004 - Rich Client Platform

® 2004 - Independent Organization: Eclipse Foundation
® 2006 - Callisto Release Train

® 2008 - Top Level Runtime Project

® 2009 - Industry Working Groups

® 2013 — Eclipse Foundation Europe GmbH is incorporated
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An eco system relying on
an extensible platform

 |dentify precisely what your competitive differentiators are
for your customers

* Focus all possible energies there, and acquire everything
else from OSS, or help build it in OSS

Build this in and with open source,

Platform - even if that means working with
your direct competitors.

— Compete on (commercial) products
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72 Projects, 58 MLOC

80

70
60
50
40
30
20

10
10 7

3
, wm [

Eclipse 3.0 Eclipse 3.1 Callisto ~ Europa Ganymede Galileo Helios Indigo Juno Kepler

. Projects —— Million LOC

Next release « Luna »
to be launched this Wednesday!




Eclipse Working Groups
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So Eclipse Has...

* Millions of users
* Thousands of products
* One thousand developers

 Hundreds of companies, hundreds of
projects

 Predictable schedules

* World class intellectual property
management

« ~20 employees
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PolarSys Members (2014/06)

Steering Committee Members o

@) AIRBUS THALES S list 9 O ASTRIUM
ERICSSON

Participating members

ATOS CCMBITECH e '

() OElE SOUCEEL S f zeligsoft
the Brainware company
Academics / Universities
AR\ .
e eiire ECOLE More universities joining
UNIVERSITY POLYTECHNIQUE
OF SKOVDE MONTREAL
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Super communities
New generation of OSS ecosystems

User
Benefits

0SS
+

Community
+

User Centric

Ecosystem

0SS
.|.
Community
.|.

0SS Bl Polarsys,

¥ SR Eclipse Auto IWG,

Community 2o Linux foundation

OoW2

Apache, FSF

Ecosystem
Maturity



A balanced ecosystem where users
Control and Secure their Destiny!

End User
Requests
Requests
N
End User

Tool Requests

Vendor
End User End User
Requests Requests

Typically less than 20% of Requests For
Enhancement (RFE) get into the tool

C—

Proprietary Tool Vendor Ecosystem
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No lock-in!
You or many third party can add features
e

End User
Companies

Specification

Academics )
Consortium

Service
Providers

PoLARSYs A4
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Other Open
Source

Contributor

Value Added
Resellers

100 % of RFE are able to get into the tool
e.g. 80% generic, 20% as user extensions

O ——

PolarSys Open Source Ecosystem
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 Automotive  « Energy
 Aeronautic - Health
 Aerospace - Telecom
* Defense » Railway
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A technology vision

Shared
Capella System Papyrus

Engineering

] Components || UML/SysML )
KltAlpha GF:ndoc Customizable CDT Trac'"Q

Reqcycle Editor & &

Code Generators . .
Si ri us Model Transformation Debug Monitoring
Model checking

Eclipse
EMF, Ecore, GMF, UML?2

Eclipse Platform
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uses

A () PolarSys use cases

System engineer




ESA use case: Cordet
Developed by University of Padova
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Data view Component view Hardware /
[data type concerns] [functional concerns] Dep|oyment view
" p [communication and
Data type P > Interface definition B
definition v
- o
Component type definition Hardware
Behavioural view A definition
_[behavioural o_onger_ns] Component implementation definition P
| Behaviour P f’/ v
| definition i Intra-component bindings P
| [UML state machines,
| Simulink...] ' - = Component
I- _____________ F:_ Component instance deﬁr"t'on lnstance a"ocat.on
,  Component }‘ v on processing unit
initialization — Com t bindi
' /] ponent bindings
__________________ Z K
g. ; PUS view | Instance Non-functional view | |
® : [Domain-specific view 12 non-fqnctlonal [declarative non-functional | User-defined |
c | e e = - attributes concemns} | : !
o | " 0 N allocation rules on
D i, PUS definitions | g ———. = ——— = == - . | I
[ | . L i containers
o] ¥ and annotations | | End-to-end non- ) User-defined I Sy -t
Saiiaiiaiiain \—fL | functional attributes ) release protocols /
IS o e il il Bl —
- —— = —> precedence constraint
Bch Implementation / z — ~ | Mandatory step |
b %’ g Analysis view Generation of Generation of [—————=
§! k! o [Realization of containers / . connectors ;  Optional step J'
= allocation on (communication | | T T ==
© .| non-functional concerns]
= g S S\ | Automatically generated containers code) p Workin parallel by muitiple
desngners is possible



Cordet: Hardware Diagram

. Hardware Diagram(System Hardware) £3

v Ry & 2y v vre s = [100% u i

< <Processor board>> <<Processor board>> <<SpaceWire>> <<Processor board>>
Test-PC l‘l CDMU H5L TTRM S-band transponder
o <<Ethemet>> ethl I I
testConnection
band transponder
<<AF link>>
<<Mass Memory>>» “ S.band link
<<Sensors> MEM : 256 GByte 52 <<R5422>> <<RF link>>
STR b2 serial X-band link

S-band receiver

<15538>>
CommandBus

X-band receiver

<<RS422>> RS422
sil << >
<<RS422>> ” <4

si3

tl

<Sensor>>
Thermistor_1

AN
N
Zh 4N
AL\ 4

|-
. Palette P
R
L
> Nodes
> Devices

= Connections
& Space Ha... «

ok MIL-
STD-15538

) SpaceWire
) RS422

s RFLInk

o Ethemet
) Ground

@ 1553B dock

u SpaceWire
dock

u RS422 dock

@ RFLink dock

u Ethemnet
dock
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Cordet: Process Board Diagram

. Processor Board Diagram(Processor Board COMU) _ -
5 * :,:_:. ‘J - - - -" ~ » = 100°% v m

<<mamony> > BootMemory-B
PROM - 54 Kbyte

<<memeny>> BootMemony A <<memony>> DOR2
PROM : 64 Kbyte SDRAM : 4056 Kbyte

<Coee>> RASTA-1_ProcA_Cored
80 MHz

COMU_ProcA

<<Processon >
COMU_Proc8
<<Core>> Board1_Proc-B_CoreA

Q 80 MHz

> Processing

Processor

) Processce Core
> Memory

i@ Cache

& Memory

» Connections

o Connection
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Chess Goals

Definition of a Multi-Concern Component Methodology
and Toolset

* Provide a Multi-Concern Component Modeling
Language and a Graphical Modelling Environment
that fits multiple industrial domains

« Enable the specification of functional and extra-
functional properties of software components

 Integrate tools for the verification of extra-functional
properties

* Preserve verified properties at code level and run
time
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Chess Goals

Adaptation of standards and open sources
« OMG modeling languages
« Eclipse Environment

« Validation through multi-domain industrial case
studies

Chess results contributed to PolarSys
Chess Continued by the Concerto project
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Chess methodology

9 C1 Component
c3 Model
nie2

—
adopts <& 4

. c )
Cyclic Sporadic Computational
task T1 Task T2 Model
] - — J
relates with | |
. . N
Analysis Theories R
1 - ] e |
R™=B,+C,+ > |=|C,
ot | T |
prescribes viep@| =
hd Programming
task T1 (TP: Priority; task T2 (TP: Priority;
Period: Milliseconds); MIAT: Milliseconds); MOdel
task body T1 is.. task body TZ is...

4:5 requires
Execution Platform




Chess modeling tools

Papyrus customization by Intecs and Univ of Padova

|
B3 Packags Disgram | ™ DataTypes B Inis

_::vaumie

L .hmbs
5 <<componentView>> <Packaq

™ Name

- 1 wahdty

The system is schedulable

[ schedulabdity Analysis Report
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ae )\ ‘] ¢ w m > .
s o W ;:.%-___.-~- 05 - n e o) v > - v — 0 S
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E z Producer Store x
B «C€55s protectedOperatenMode 8 €SS Runctifew
™ faqurensntien s modeRequreTentiien [ Padkage
B Syetemiiens moddSysheniien + Producef) + Fush() ) -
. + Store( + in & Integes{unique]) %) CompanentType
- (Component]
- (Vio-w'r few P«&C«i yrsentien A £ Componentinglementaton
£ «analyssiien » modelnalyssien Yy A (Component)
¥ . Addtonal Resources ! T £ Interface
| Resimater Reakzaten] @ Openaten
: Property
N N £ Component
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POP
Contributed by Inria

Simulink functional models AADL architecture model
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|
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— “5}. "er
| " . Vverification and

= N - simulation code
' B0 = generation
infrastructure

Co-simulation, profiling, scheduling,
verification, performance evaluation
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Papyrus customization by Airbus
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Papyrus customization by Airbus
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Tophoo

Papyrus customization by Airbus
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Capella

Thales contributes Melody Advanced tools

~,
08

Operational
Analysis

System
Analysis

Logical

= @D Search &Rescue

(= @ Manage Skuation
& Route Aircraft towards Distress Ship
= @ Manage Rescue Means
@ Select Ships to reroute
@ Deliver Rescue Raft
= @ Assess Sikuation
@ Localize & identify ships on zone
@ Determine Poskion of Distress Ship
= @ Manage Sensors
= @ Manage Radar
@ Acquire radar tracks
@ Acquire radar image
® Acquire FLIR image
@ Orive Navigation
@ Send Goal Position to Navigation
@ Send Flight Plan to Navigation

m

®
£
£
%
§

@ Provide Meteo & Sea & Ship Data
@ Compute appropriate Search Patterns
@ Compute Presence Likelhood Zone
@ Buld Mission Report
@ Interact with Ships on zone to find ship in distress
@ Determine Position and steer Aircraft
@ Deliver Radar stuation
@D Deliver FLIR images
@D Buid & coordinate Tactical Sikuation

== Capella
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Add new components
Integrate the components

Shared
Capella System Papyrus

Engineering
. Components || UML/SysML :
KItAlpha Glzndoc Customizable CDT Trac"‘g

Reqeycle Editor & &

Code Generators . .
- : Monitoring
Sl rius Model Transformation Debug

Model checking

Eclipse
EMF, Ecore, GMF, UML?2

Eclipse Platform
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Join the initiative!

* Not only modeling
 \We welcome

— Users
— Software vendors
— Universities

* Open Governance
* Open to new technologies

» Qutreach to a larger community of
Industrial users and partners
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