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MOGENTES overview

= Model-Based GEneration of TEst-
Cases for dependable Embedded

MOGENTE,?/

Systems

= Objective:
¢ automatic generation of test cases to

enhance testing and verification of
dependable embedded systems

+ target applications: trains, agricultural
machines, cars

¢ acommon model-based approach
(framework) for test and validation
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MOGENTES overall framework

= Automatic generation of efficient test cases to
verify system safety correctness using formal
methods and fault injection

PROGRAMME

MOGENTES
. - demonstrators
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X Railway
User Requirements 2 o sl signalling
o Specification Software / System
_ ol Test Case
L Application
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" Bucket: off-highway machine
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Phase 1: user requirements and specs

= Highlight, analyze and validate

System requ irements Requirements classification
I

¢ Classification: requirements are

Not

grouped according to their
Functional

characteristics

¢ Management: system

specifications are generated and Requirements management

translated into product design

guidelines Definition Specification
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Phase 1: user requirements and specs
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Phase 2: model development

= Basing on system specifications, the model (prototype) of the final

system is developed.

MOGENTE,?/

¢ Behavioural specifications modelling (Matlab simulink/Stateflow, Visual Studio)

n
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13 ¢ Isobus specifications implementation
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Phase 2: model development (examples)
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= System behaviour
modelling (State Flow)

MOGENTE,?/

= |SOBUS implementation
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Phase 2: model development — Overall
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Phase 2: model development — CAN bus
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Phase 2: model development

= User Interface graphics implementation
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Phase 2.1: model validation

= At the end of the process, the model becomes the

MOGENTE,?/

reference for the validation of the final system
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Phase 2.1: model validation

e ) Graphic outputs
Validation of the graphics

MOGENTE,?/
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Phase 3: code generation

= Code generation: from the

validated model to the target L ket

REAL TIME WORKSHOP
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Phase 3: code generation

 From CAN blocks, Matlab/Simulink/StateFlow and Altia it is
possible to generate code for specific embedded targets.
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e Using this target it is possible to generate the C code firmware
for a specific microcontroller and to create directly a project file
ready for compilation with the proprietary toolchain.
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Phase 4: final system validation

Requirements
and specifications

MOGENTE,?/

Model
(virtual prototype)

Validation
comparing
Test Cases results

Final system
(sw and hw)
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Test case model (UML): signal
selected for the test case

Signals from CAN
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= Qutputs

| PC DATALOG >

CURRENT | VOLTAGE >

VS

Phase 4: final system validation

ey

= |nputs to the model and the final system are:

¢+ CAN messages, sent using the Vector CANoe tools together with the
generable CAN Blocks inside the Matlab/Simulink model
environment.

¢ Voltage and Current signals, generated by a Signal Machine.

| BUS DATALOG >

CURRENT / VOLTAGE >

Simulation ALTIA GRAPHICS Target Results DISPLAY GRAPHICS
Results (For Mon = ISOBLIS Application) {For Maon — 1508US Application)
T plication Graphics)
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Phase 4: final system validation

" Proprietary graphics validation
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Model outputs Final system outputs
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Phase 4: final system validation

= |SOBUS graphics validation

¢ Object Pools test is performed by testing the CAN
frames through the network bus and verifying if the
displayed Object Pool is the correct one with respect to
the Standard ISOBUS (ISO 11783).

Object pool (highlighted graphic element)
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Conclusions

MOGENTES: automatic generation of test cases to enhance testing and
verification of dependable embedded systems

Target RE:Lab application: agricultural machine bucket

Framework for test and validation

Requirements
and specifications

Model
(virtual prototype)

Signals from CAN
and
Signal Machine

Test case
validation

Final system
(sw and hw)
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