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How to...

have a common repository for both manager and
engineers”?

do early testing of project feasibility and check
hypotheses soundness?

verify functional and non-functional properties on
the model?

easily explore design space?
test the conformance of final product?
ease the maintainability of the system?




Virtual prototyping from
SysMVIL

* Write a unigue specification in SysML, the lingua
franca of system engineers

* Do virtual-prototyping from it
» Derive tests from the specification
* Test and optimize with hardware-in-the-loop

RTaW SysML-Companion automatically generates
from SysML specification simulable and formally
analysable models.




Simulate your SysML
model!

The SysML model

A simulation trace

)L ClecTica . ElecTical
res - F | : Selfinductance




Top reasons to virtual-
prototype your model

 Keep documentation and model up-to-date
 Enable early testing of hypotheses and feasibility

* Enable to verify hardware and software at the
same time (hardware in the loop)

> Cut prototype cost
> Shorten time-to-market




Why SysML?

* “Lingua franca” between managers and engineers
from different background

« Capture all important facets of your product
* Tools independent

» Standardized by OMG

* Technology independent

« Powerful extensible modelling language




How It works

The SysML model

Simulation trace

. CElectical
res - F | : Selfinductance

Sysml-Companion

Vhdl-Ams
simulator




Why Vhdl-Ams?

Vendor independent: IEEE Standard (1076.1)
Multi-domalin: continuous and discrete
Many tools available

Plan for Modelica and more
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The following slides illustrate the

mixes electronic anoc

orocess on a simple circult that
loal

1C.




Description of a test

circult

ibd [block ] network [network circuit]

src . SimpleClock

L]
output : BIT
imput : BIT
b : Electrical L] dac : DAConvertor s ground
[=] RS
=] =] ,
m : Electrical
p : Electrical m : Electrical
res : Resistor [:]}] ;] 1: Selfinductance
[T [T

m : Electrical P Electrical




Definition of the
digital-analogic converter

bdd [package] rl-sinus-extended [DAConvertor definition]

<<block>= e <<constraint==
DAConvertor DABehaviour

D : Electrical
m : Electrical TS
IF (input='0") USE v_out == -2.0;

+v_out : Voltage
impLt . BIT

Description of the “real” thing The behaviour of the DAConvertor




Parametric diagram
describes the
iINput/output relation

par [block] DaConvertar [C8 Conve

<<constraint>
da_k
: Electricalkirchhoff?

The two electrical pin respect

the Kirschhoff law.

This is how the
, behaviour constraint
R ~ the voltage to the

behaw

: DABehawviour




Vhdl-Ams conversion

ENTITY DECLARATION DAConvertor
ENTITY DAConvertor 1S

PORT(TERMINAL p : Electrical;
TERMINAL m : Electrical;
SIGNAL 1nput : IN BIT);

END ENTITY DAConvertor;

ARCHITECTURE DECLARATION behav
ARCHITECTURE behav OF DAConvertor 1S

QUANTITY v_out ACROSS 1_out THROUGH p TO m;
BEGIN
IF (input="0") USE
Vv_out -2.0;
ELSE
v_out 2.0;
END USE;
BREAK ON mnput;
END ARCHITECTURE behav;




Simulation trace of the

circult
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