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Abstract 
 
The concept of virtual integration platform plays a key role in 
any novel methodology that is trying to address earlier valida-
tion of distributed applications in regular and faulty conditions. 
The methodology must rely upon libraries that model the most 
important features of the commonly used IP’s in the automotive 
segment such as FlexRay, the emerging bus protocol for safety 
critical applications supported by BMW, Daimler-Chrysler, 
Philips, Bosch, and Motorola, OSEK compliant RTOSes and 
protocol stacks, microprocessors such as Motorola/IBM 
PowerPC, Infineon 167, NEC v850, Tricore, ST 10, and Janus. 
We believe that tools must support the easy plug and play of the 
IP models in a seamless way to the user. For example, it must be 
possible to run a fast simulation at the token level (frames) to 
provide insights about the best network protocol configuration 
within a reasonable accuracy for the estimated frame latency. 
Next, it must be possible to export such a configuration to 
(semi)-automatically configure the downstream and more re-
fined bus protocol models for the finer grain validation step. 
Both steps must rely upon interchangeable IP’s with clear inter-
faces and trade-offs between simulation speed and accuracy of 
the timing estimates. In this paper, we present two examples of 
models of IP’s that can be used at two different steps in the de-
sign exploration, the token-level/cycle approximate transaction 
based level and the cycle accurate level. The first example is the 
Universal Communication Model (UCM) that captures the main 
common features of the most relevant bus protocols such as  

 
 
topology, redundancy, arbitration, etc. The model enables quick 
token-level simulations. The user is able to determine the 
communication cycle layout and bus scheduling, k-matrix, and 
then export it for the configuration of downstream more refined 
models such as the Motorola FlexRay cycle accurate transaction 
based model. Bus delays are as important as task execution de-
lays and RTOS switching overheads. In the second example we 
introduce Janus, a multi-processor micro-controller for power 
train applications. The cycle approximate transaction based 
model of Janus can be used to assess the ECU HW/SW parti-
tioning, in particular to quickly explore different task scheduling 
and allocation. Then, this model is refined and exported to con-
figure a HW/SW co-verification tool for the cycle accurate vali-
dation of the ECU HW/SW architecture. 
In an example scenario, an engine control ECU is providing 
information about the engine (e.g. engine revolution speed) to a 
gear control ECU over a CAN bus (the latter typically requires 
precise revolution speed to operate and could also require to set 
the engine operation condition). In this scenario, car and sub-
system makers play different roles in order to provide a virtual 
model of the system to validate the functionality and the per-
formance before going to implementation. The same models can 
then be used to march toward implementation. 
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