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1 Background

Ethernet AVB is an Ethernet standard aimed at providing real-timed guarantees. Priorization
of messages is used to give latency-guarantees for high-priority messages, while traffic-shaping
techniques are used to avoid starvation of lower priorities. In Ethernet AVB, credit-based shaping is
used as a traffic shaping technique. This shaping technique sometimes leads to idling, which makes
the classical busy-period analysis taught in the Real-Time Systems course (2IMN20) pessimistic.
Recently, we have discovered a new method (using so-called eligible intervals) to analyse credit-
based shaping, which gives a tight estimate for the worst-case response time of individual messages
in a single switch [2, 3].

When studying a network, however, it is also important to consider how latencies accumulate
over several hops. Simply adding up single-switch latencies possibly gives unnecessary pessimism
in this situation, because the shaping ensures that messages arrive in a pattern that can be quickly
processed. Typically, bursts are spread-out after the first hop and will not lead to unnecessary
additional delay later.

To describe the way in which a shaper changes the burstiness of traffic, service-curves may be
used [1]. A service curve expresses the maximum and minimum amount of traffic that is expected
in any time interval of a given length. By describing how an input service-curve (i.e. an arrival
curve) transforms into an output service-curve, we expect to be able to study the influence of
traffic shaping over multiple hops more accurately.
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2 Assignment

The research question that we would like you to address, is whether the eligible interval analysis
can be extended from individual messages to service curves. This is an internal assignment,
performed at the System Architecture and Networking group. During your preliminary project (2
months, 10 ECTS) you study literature on eligible intervals, service curve analysis, and Ethernet
AVB. During the second phase of this project (6 months, 30 ECTS) you work on the service curve
transformation for Ethernet AVB, implement your results in (preferably) Matlab, compare your
results with classical results from busy-period analysis, and (ideally) write a paper on the topic
aimed at a scientific conference.

3 Prerequisites

As prerequisites, scoring well on the course 2IMN20 is strongly recommended.
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