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Project description:
Modelling and analysis are important tools in the development of safety critical real-time systems. The
introduction of state-of-the-art analysis techniques in industry is however rather slow. One reason for this is
the pessimism in models and analysis, e.g., schedulability analysis for realistic systems are typically based
on simplifying assumptions which leads to pessimism that forces designers to make costly over-designs,
dimensioning the system for worst-case situations that may never occur. At the same time, the over all
system requirements is to satisfy a reliability measure of, say, at most 10-9 faults per hour.

This project proposes a reliability analysis method that considers the effects of faults and timing parameter
distributions (including execution time distributions, jitter distributions, and sporadic task inter-arrival time
distributions) on schedulability analysis. The goal is to provide designers with well-founded support that
allow them to make trade-offs between timing guarantees and reliability.

Results and achievements in 2001: The project started off with a small investigation on how to model
end-to-end response time for a producer-consumer scenario using a message queue [4].

The main effort has however been to reduce the level of pessimism when calculating worst-case latencies
of Controller Area Network (CAN) frames. We have improved and extended our previous model by
making it less pessimistic, resulting in the journal paper [1].  We have also developed a method and a
model to reduce the level of pessimism in the CAN message response-time analysis by using bit-stuffing
distributions instead of traditional worst case frame sizes. As a side result we developed a simple coding
scheme with a potential of substantially reducing the worst-case number off stuffed bits for real CAN
frames. These results are reported in [2], and will be extended to also consider jitter effects in 2002.

We have also started an investigation of the effects of phasings of message queuings. Preliminary results
are reported in [5].
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Relation to plan
According to plan the project should have the following 5 phases:



1. Start of project. Formalize the problem and perform a survey of related work.
2. Development of the framework and a supporting prototype tool.
3. Evaluate the framework and the tool on real systems and compare the results of the simulations

with monitored values.
4. Develop a design methodology based on this modeling framework.
5. Write Licentiate thesis. Including state of the art, state of the practice, models and methods, and

case studies.

Current status:
During the first year, phases 1 and 2 have been completed, and a comparison between a modeled and real
system has been performed (phase 3).

Comment:
The work has been slightly more focused on Can-bus communication than originally planned. This makes
the work more specific and the results probably more directly applicable, but will require further
development of theory and methods for more general applicability,

Statement from associated industries
The following companies have been/are associated to RATAD:

•  Datex-Ohmeda – contact person left the company; no longer involved.
•  Mecel - Ronald Hedström – no contact; contact planned during 2002.
•  ABB APR - Christer Hagman – no contact; contact planned during 2002.
•  Volvo CEC – not included in application; have provided valuable input to our analysis.
•  Volcano Communication Technology – new industrial partner; contact person Magnus Ahlmark

have provided a brief statement below.

Date: Mon, 25 Feb 2002 11:13:49 +0100
From: Magnus Ahlmark <magnus.ahlmark@vct.se>
Reply-To: Magnus Ahlmark <magnus.ahlmark@vct.se>
Subject: Re: Stödutalande
To: Christer Norstrom <christer.norstrom@mdh.se>

Hej!

Ett utalande kan vara enligt följande:

VCT is a company that develops and sales development tools for embedded
systems based on various communication solutions. We have up till now
focused on making absolute guarantees of message transfers. However, a
natural continuation would be to incorporate reliability analysis in our
tools. Thus, we are highly interested in the research performed in RATAD
and discuss the solutions developed.

Best regards

Magnus Ahlmark


