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TOPCASED R&] Spices

L

* Toolkit in OPen source for Critical Application and SystEm
Development

= Started in 2004

= Covers Specification, Design & Coding stages, including common
tools like configuration & changes management, interoperability.

= MDE oriented, but language agnostic : ECORE, UML, AADL, and

several DSL.
* More than 35 partners (big companies, SMEs, universities,
laboratories). e

File Edit Navigate Search Project Scripts Run Window Help

= Around 60 committers and contributors =
= Based on Eclipse t

* Around 80.000 downloads in 2008
* More information at www.topcased.org
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http://www.topcased.org/

ITEA SPICES R&] Spices

= Support for Predictable Integration of mission Critical Embedded
Systems

= Started in 2006

= Cover AADL improvements (hardware support, behavioral
modeling, etc.) & experimentations (avionics, telecom), models
verification (behavior) and analysis (schedulability, power
consumption).

= |[nvolves several tools (ADELE, Tina, BIP, AADS, CAT, etc.) around
the TOPCASED platform.

= 13 partners from Belgium, France and Spain.
» More information at http://www.spices-itea.org ) ITEA
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http://www.spices-itea.org/

OPCASED

Tookitin Open-Sourcefor Crical Appliction & Syskems Development
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@TopcAsm Air Traffic Control (2) RB& Spices:

Toolkit in Open-Source for Critical Application & Systems Development

=Target specification, design, coding
activities and connection to product
verification.

*\alidate AADL for static software
architecture and dynamic software
architecture. ACARS SERVICE

*Test and improve ADELE.

*Define design rules.

. FILE TRANSFER
*Prototype semi-automated tools between SERVICE

dev. stages — SAM to AADL, AADL to code.

=Static model verification using OCL.

*Dynamic model verification/simulation
using SPICES tools — Tina, BIP, MAST, etc.
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Direct mapping for
threads and process

ARINC 653 Partition
are represented by
virtual processors

Intra-partition objects
are represented by
typed DATA

Inter-partition objects are

B&] Spices
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represented by DATA and EVENT

DATA ports
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:«3' OPCASED Static Architecture B& Spices:

Toolitin Open:Sourefor Crical Applicaton & Sysems Devlopment

= How to represent Software
Components ?

= ...When you come from HOOD. e s o g :
= Using AADL package hierarchy

» Ok for data types, subprogram — = -

= Caveats S I N B TS S :

= no implemented_by < ;
relationship between :

packages interfaces

= not really adapted to
represent constants...

= Others approachs
= Use System ?
= Use Abstract ?

Pierre GAUFILLET AADL Experimentation at AIRBUS AADL Users Day, 02/02/2009



Behavior Modeling RR Spices:

‘®00 M exemple.aad|

TCATORL.T

drz : IN EVENT DATA PORT behavior::boolean;
dz2 @ OUT EVENT DATA PORT behavior::boolean;
EMD throw;

THREAD IMPLEMEMTATION throv.others
SUBCOMPONENTS

| For nOW, behaViorS partia”y PREﬁERT[I)E;A bhehavior : thoo lean ;

mOdeled USing textual Compute_Execution_Time == 1 ms .. 1 m=;

Period == & mz;

behaViOr annexes #Nziztgzhuvior_ﬁpecificutiun [k

zt: initial complete state;

. BUt a graphical tOOI iS trunsii;nzﬂmpmte states

. st -[dr2?(b2)]-= st;
required to go further. % ) b ooy
st -[on timeout & sec]-= st [ds2!(false); };
= Use also standard AADL 1 i e e S g ey i
properties .

EMD throw.others;

MEMORY mem
PROPERTIES
Read_Time == B nz .. 1 mz;

Chif remre s
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= Automated transformations from AADL to FIACRE, and
FIACRE to Tina / Selt and verification of contracts.

Behavioral contracts : looking for something simple.
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OPCASED

TOPCASED DMA - Modeling B&] Spices

= A mean to describe and compare architectures

= Adapted to industrial constraints
= Requirements management
= Code / Doc generation

= A support for analysis and verification

ChipSet o

= power
consumption {

= stacks size

= absence of | PowePCBUS
common 4 b,
pathologies
(deadlocks,
buffers overflows,
starving, etc.)
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OPCASED DMA - Behaviors

Toolkitin Open-Source for Citcal Application & Sysiems Development
-
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i tuwmes |® Overall approach
T goLsoram R, adapted to non AADL
| expert engineers.
ey e = A graphical view of
e TN behaviors is required

a\ade —(a>— 1] = Modeled using

| p +5EWI_D MA_Al o L/ ‘ III AD E L E c

e DMA Y S Readt . .

o= GORAM. = Verification tools /
i methods to be

. | experimented soon.
A ]
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To Conclude... R&] Spices

L

= Modeling

= AADL is definitely a first class real time architecture modeling
language.

= But combining static and dynamic designs in a unique model still
requires some work.

= Seems also to be adapted to some hardware contexts like globally
digital systems.

= Behavioral Verifications

= AADL > FIACRE + FIACRE > Tina is currently being experimented on
simple use cases.

= |nteresting perspectives for real time architecture verification

= But there are open points : modeling to verification tools is beginning
to be ok, but what about verification to modeling tools ?

= Engineers without formal-methods expertize should be able to
express contracts.

= Scalability still to be experimented...
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