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Automotive Infotainment SIEMENS VDO

The modern automobile is a rolling office and entertainment center.
In-vehicle infotainment refers to all the digital applications that can be used by
all passengers:
Internal connectivity
Navigation and location-based services
Entertainment
External communications
Tuner
Complex Automotive entertainment and information systems.
TTCN-3 challenges shift towards concept creation, smart design and test

strategy definition. /fi——rr—_—mm
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MOST Protocol Overview SIEMENS VDO

Media Oriented System Transport (MOST)

IS a networking standard intended for optically interconnecting

multimedia components in automotive industry.
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Features: e
< —%{?:::::.
Network protocol St
Wide Application Range

Ring Topology
Asynchronous and Synchronous data transfer

Plug and Play feature for adding and removing devices
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MOST Architecture Mapping to TTCN-3 SIEMENS VDO

MOST - good possibilities for type and codec generation
TTCN-3 — provides the foreign type systems interface
Allows to focus on test suite creation

MOST Properties and Methods follow well defined patterns.

We created:

Structured library of functions to support MOST flow and specifications
MOST patterns integrated in the functions library
Function generator improved our development time

TTCN-3
L =0 b e
\“’fr‘l} e \_/I - > E Q
Properties
Properties Properties Properties > Properties (param)
Methods

Methods Methods Methods

v

Methods (param)

© Siemens VDO Automotive AG 2007 | Maria Teodorescu | | IS 2007-05-15 5



Code Reusability.
Test Cases Patterns

Test Case design consists of
combining the right function calls
and controlling the test verdict and
execution

Maintenance is done mainly in
the function library

Changes are propagated
automatically to a large sets of test
cases
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Test Approaches for MOST

SIEMENS VDO

Smoke Test — boundary analysis and equivalence classes
Integration tests - message sequence charts
System integration tests — component interaction based tests

test suites.
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We apply concrete test strategies to design test scenarios and complete

Execution

Test Report

Bug Report
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Human Machine Interface Stimulation ~ > EMENS VDO
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Send user actions to SUT via MOST specific function blocks

Simulate the function blocks and spy at incoming messages from HMI
Compare the HMI calls against the sequence charts
Test how the HMI communicates with the function blocks

Ensure the right data is sent through MOST on user action and the expected
behavior is achieved
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Function Blocks Simulation in TTCN-3 SIEMENS VDO
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TTCN-3 test cases will stimulate a controller (e.g. HMI) of the function blocks
Verify if the expected application behavior is met

In order to test our test system we chose to simulate the application layer of the
SUT at the communication level

TTCN-3 will encapsulate both communicating parties
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Mixing MOST with Different Protocols SIEMENS VDO
and Layers

System Under Test design for testability can offer additional layers of

verification.
TTCN-3
MOST traces compared . r M@SII:
with messages in e
other system layers ,:Hi;}};{emumpqe,prg_mcols - A
to verify correct behavior. R
Defined ports and system [
architecture to handle
multiple protocol. R
_ s r
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Test Support MOST Function Blocks

Unique TTCN-3 Test Adapter

Test PC connection to the SUT
via specific Application chain

Use any of the protocols: TCP/IP,
CAN, Physical MOST

All test interfaces for SUT testing
given for remote access via
Function Blocks registered to a
MOST logical ring

Internal Message Dispatcher
manages logical internal MOST and
provides outside interface

A special Function Block for
management of test Function
Blocks (load/unload) provided for
the PC Test Framework

SIEMENS VDO
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One of the following:

1. TCP/IP based

2. Based on other
connection (e.g. CAN)
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SIEMENS VDO
Lessons Learned

Good understanding of the SUT is necessary
Quality of the test suite is very important
Synchronize with the subcontractors regularly
Involvement in requirements right from the beginning
Test management tool integration eases reporting

Coverage metrics very important

SN T
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Conclusions SIEMENS VDO

TTCN-3 MOST Challenges Our Approaches

Code reusability Generic functions structure
Complex MOST ring testing Use of multiple devices

Support any kind of specification on Use of multiple dynamic string
string encoding level encoding

Stimulate the HMI Use of MOST with TTCN-3
Testing the test system Implement reactive architecture to

simulate the function blocks

Mixing MOST with different protocols and  Defined ports and system architecture

layers to handle multiple protocols
Design for Testability SUT test interfaces are given for remote
access via MOST Function Blocks
@
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SIEMENS VDO

There is along way to consume it all but
new possibilities lead us to search for the best solutions!
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= TBI4 te_Bluwetosth BluatoothEsable Eet

= Procondition Bat operation warking properly o= HlustooathEnabla

= Dasoriptian Engura that tka SUT cots the Paranmstars BloaTootROndEf = Om.
= Rafareeca Tell 10 Fkt Talafon JenlE.pdf

= huthor EIEHENS IAEI - ROMAHIA

=

Raviewad by

testesse te_Hlueteoth_BlustoothEnabkla_Sat() Tens on coktrollerConp syetas htComp |
var 1Eteger w_Tratornval:

lowg ( "ETARTING TESTCASE. ")
mapinte: controllerPort, aystem: bitPort):
log ( "START ETEP 1! Parforming & sat and gat oparation. )

Ww_reteraVal f= f_BlustoothEnsble Bat OGot( 000000018, 7, 7]1:
F_Set¥Wardien(falaa, Ttrues W_rotureVal):

unmap (mte: comtrallerPort, efetam! brPaort):

lag { "ALL STEPE COWMFLETEDI"]:
}
with {
axtension "Descriptisn: Ensure that the EUT sets BleatoeothOROEf = Om."
"Pracondition: dat aperation workiss properly on BleuetosthEsablae . ®:
artension "Rafaranca: Tail I00 Fkt Talefon JonDe.pdE®:

: Thank you!
TTCN-3 Team lasi Romania
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