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Motivation & Challenges

= Early design of Ethernet based
In-car networks

= Analysis of network and gateway
configurations

» Hardware requirement prediction

= Development and evaluation of
protocols and shaping strategies

Background

=Discrete event based simulation
Based on OMNeT++ [1]

» Real-time Ethernet models [2]
AS6802, AFDX, AVB, 802.1Q

»Fieldbus models [3]
CAN, FlexRay

» Gateway models:
Interconnecting fieldbusses and

Ethernet backbone
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In-Car Backbone Design

» Simulate real-world prototypes
s Assess large parameter sets

= Reduce bring-up time

» Sufficiently scale hardware

= Debug configuration and

schedule problems

Traffic Shaper Concepts
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=Design and evaluate shapers

= Merge credit based shaping with
time-triggered scheduler into a
new time-aware shaper

s Analyze influence of schedule
on asynchronous streams
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Gateway Strategies

Workflow of In-Car Network Simulation

translation by
simulation tool chain

translation

by hand or script
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result analysis
script/R/Origin/Excel
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»Connect legacy fieldbusses with
real-time Ethernet backbone
= Tunnel messages through (real-
time) Ethernet transparently
s Assess aggregation strategies
that preserve bandwidth
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translation by

simulation tool chain
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