It is Time for FlexRay
In parallel to the definition of the FlexRay protocol, supporting development solutions have
been built. They rely on proven concepts for the design and test of in-vehicle systems and also
address the demands of a time-triggered protocol. This contribution by dSPACE gives an introduction to these solutions and describes how they can be used to develop advanced vehicle
control functions for the FlexRay protocol.
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products, while at the same time integrating support for FlexRay features at an early stage. Suitable development tools are needed to handle the
complexity of networked applications. Being one of
the first development partners in the FlexRay
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Figure 1: MicroAutoBox and AutoBox – automotive hardware platforms
from dSPACE with interfaces for LIN, CAN and FlexRay.
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Automotive hardware platforms for FlexRay
For years dSPACE has been offering powerful and proven
hardware platforms for function prototyping and ECU testing.
These platforms have been extended and can be equipped
with FlexRay communication controllers which are implemented as IP modules from DECOMSYS [3]. The use of IP
modules has proven successful in handling the dynamics in
the definition phase of the FlexRay protocol. Figure 1
shows two prototyping systems from dSPACE – the MicroAutoBox and the AutoBox [2]. Both of them are available with
interfaces for LIN, CAN and FlexRay.
The platforms are a continuation of proven hardware concepts into the realm of time-triggered bus systems. Thus, it is
not only possible to build pure FlexRay systems, but also to

The model based development process must be enriched by
tools which generate a communication matrix in the time
domain, i.e. which schedule message transmissions according
to the communication relationships and execution patterns
inherent in the FlexRay application. Such tools are available
from DECOMSYS [3] and they have been integrated into a
tool combination which first became available as products in
spring 2003 and which has been updated regularly since then.
The solution is called the dSPACE RTI FlexRay Blockset [2],
and allows simulation hardware from dSPACE to be integrated as nodes in a FlexRay network.
The DECOMSYS tools in the tool combination are primarily
intended for planning communication, generating code for the
fault-tolerant communication layer (FTCom) according to
OSEK/VDX [4], and configuring the FlexRay controller. The
RTI FlexRay Blockset from dSPACE is used for generating
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tion layer (FTCom) provides a reliable execution basis for a
FlexRay system. The infrastructure must synchronize the local time of the application simulation to the global time on the FlexRay bus. The
local time is the basis for guaranteeing the
correct timing of task execution. Error situations
can also be detected and responded to. Finally,
idling behavior is possible, i.e., the tasks can be
executed without being synchronized to a
FlexRay system. This makes it possible to
measure the execution times of the tasks, for
example. Resynchronization to the bus directly
from idling behavior is possible. The necessary
components of OSEKtime have been added to
the existing real-time kernel of dSPACE systems. This allows time-triggered and anglebased tasks to be executed in the same system,
with time-triggered tasks having higher priority
to guarantee deterministic behavior.

Conclusion and Outlook
The solutions presented here are currently
Figure 2: MATLAB/Simulink model of a sample FlexRay application.

demonstrating their capabilities in various projects by companies in the FlexRay Consortium,
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In the Simulink model a FlexRay task is annotated with addi-
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