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Abstract—Presented is a system-level design framework for
complex automotive ECU networks, particularly considering
upcoming communication technologies like Ethernet AVB. A
sound tool flow is achieved by coupling a state-of-the-art ESL
framework with an established CASE-tool from the automotive
domain. The design space exploration is hereby equipped with
novel symbolic synthesis techniques as well as simulative (virtual
prototyping) and analytical (Modular Performance Analysis)
timing analysis approaches.

I. INTRODUCTION

Future automotive E/E architectures consist of more than
100 Electronic Control Units (ECUs), numerous sensors and
actuators, as well as a complex communication architecture
comprising a heterogeneous bus system that is connected via
gateways. As the commitment to a specific configuration of the
used hardware and software-architecture is a very challenging
task which can hardly be performed by a developer. Thus,
Computer-Aided Design tools (CAD) are required in the
overall development process to handle the huge design space.
Especially the optimization of the E/E architecture has to deal
with several different networking standards like upcoming IP-
based communications [2] and many new technologies like
Ethernet and Ethernet AVB [5]. Thus, an automatic design
space exploration tool to optimize such networks must be able
to handle all the available bus technologies and, moreover,
guide the developer to high-quality system implementations.

II. CONCEPTS

The specification we use as input is modeled in PREE-
vision [1], a widely used CASE-tool for designing E/E ar-
chitectures. PREEvision allows to independently model the
functional as well as the component network. The problem for
the design space exploration is given by additionally adding
a degree of freedom for task binding and message routing.
Moreover, to find the optimal implementation, we also search
for the best priorities, AVB traffic classes, CAN and FlexRay
parameters. To cope with the huge resulting design space, we
use recent technologies from meta-heuristic research, see [6].
Thus, our design space exploration is able to find appealing
solutions for real-world case studies.

The optimization objectives are monetary costs, power
consumption, and timing properties which are measured with
simulative and analytical approaches. The SystemC simulation
is based on high level virtual prototypes, creating an executable
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Fig. 1. Visualization of the established Toolflow. Starting from an existing
model in PREEvision, the plugin extracts all required information for the
design space exploration within the SystemCoDesigner. For the evaluation of
each solution, a virtual prototype is used. Finally, the designer is able to select
a pareto-optimal solution and reintegrate it in PREEvision.

system specification [8] to model the system behavior in con-
junction with the selected system hardware [4]. The analytical
evaluation, which can provide information about the best and
worst case behavior of the system [7] is used to assure that the
system works in the specified bounds. Additional evaluators
that consider reliability [3] or dynamic energy consumption as
well as third party tools can be seamlessly integrated according
to the demands of the designer.
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