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1. Introduction:

The work described in this statement is to be performed within the ARTES project with
the same name as above. The project has been active since January 2000. The described
areas of focus only account for a part of the ARTES project. This work package,
together with the survey of research and industrial applications, accounts for the work
to be done during the first year.

Current work is based on previous work reported in [1 - 5]. The network, referred to as
control channel based fibre ribbon ring (CC-FPR), is based on fibre ribbon links
connected together in a ring topology, see fig. 1. Each link is unidirectional and consists
of 10 fibres. A medium access method referred to here as one cycle method (OCM) was
proposed in [1,2]. The medium access method together with the network provides
support for, among other services, slot reservation and spatial reuse of slots. The
medium access method uses a separate fibre or channel for sending network arbitration
information between the nodes in the network. This implies that there is no arbitration
overhead sent over the data channel. The medium access method supports both fair
sharing and reservation of bandwidth.

The future work proposed in this report is aimed at an increased understanding of how
different classes of real-time traffic (hard and soft traffic) affect each other in a CC-FPR
network. Simulation of the network loading will be used as a method to gather results.
We believe that this study also will result in a more general understanding, or at least
directions for further study, in the area of integrated support for hard and soft real-time
traffic.

Previous work [3, 4] has shown that it is possible to extend the functionality of the
network with functions for parallel processing. This support may increase performance
in parallel processing applications and will be further studied and analysed with focus
on real-time support. Again, simulation will account for a large part of the results
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In [5] a new medium access method referred to as the two cycle method (TCM) was
proposed in order to get better support for heterogeneous real-time traffic. Its properties
will be analysed and compared to the original method OCM by making simulations. A
comparative study will be performed based on simulations of both OCM and TCM.
Conclusions will be drawn as to the two methods suitability for different applications.

Lastly a case study of current and emerging real-time communication methods and
network technologies will be performed in parallel with this first-year work-package.
Possible target applications, which future work may be directed towards, will be
identified.

2. Main areas of focus (work package)

2.1. Extra functionality
In the studied network a separate fibre is used for distributing network arbitration
information. This control fibre may also be used for “special services”; sending extra
information such as barrier synchronisation, global reduction, acknowledge of packets
and flow control. Services such as global reduction and barrier synchronisation, are
useful in parallel processing and may increase performance. Some research has already
been published [3, 4]. The extended functionality of the control channel will be further
investigated and the results of it studied, especially in terms of real-time support.
Implications of its use, latency of packet acknowledgement etc. will also be studied.
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Fig 1. The control channel based fibre ribbon
pipeline ring network.



2.2. A new medium access method
A proposition of a new medium access method, two-cycle method (TCM), was reported
in [5]. The method has not yet been presented or published at an international
conference. TCM differs from the original method, OCM, in that the nodes in the
network may vote for access to slots. A control package is sent twice around the ring as
opposed to once in OCM. This gives some drawbacks such as latency but also, as
further research may prove, advantages. For example since it is always the message
with highest priority, e.g., earliest deadline that gets to reserve a slot, one can regard the
TCM method as to provide global optimisation of message timing constraints. How to
best make use of this will be investigated. The integration with already supportedd real-
time services in OCM will also be investigated. Simulations of TCM will be carried out,
see below. Average- and worst case analysis of the method will confirm the simulation
results.

2.3. A study and simulation of network load
A study of the implications of combining hard real-time traffic with soft quality of
service (QoS) constrained real-time traffic in a ring network, such as previously studied,
will be conducted. The motivation for this study is to see how useful the network
capacity, remaining after a network already has a certain load of hard real-time (HRT)
traffic, is to soft real-time (SRT) traffic. In other words, the capacity overhead required
in a network to successfully perform certain tasks will be investigated? This knowledge
is useful when designing networks and making capacity planning and performance
predictions.

The questions posed in the part of the research will be answered partly by doing
simulations. Statistical models of hard real-time, QoS constrained soft real-time will be
defined together with a definition of the network, see fig. 2. These parameters may be
decided by studying similar work and by using common sense.

The simulation will be executed with the notion that the HRT load will affect the
possible load of SRT traffic and that it may not be possible to schedule traffic to 100%
of maximum network capacity.

Fig 2. The model used for simulation
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Questions that simulation will try to answer:
• How does a certain load level of hard traffic effect incoming soft traffic, e.g. reject

rate, jitter etc.?
• How much QoS SRT traffic the network can be loaded with at a certain HRT load

level.
• Can an optimum balance of traffic be found?

Simulations will be carried out with varying parameters on a basic network
configuration. The performance of TCM and OCM will be evaluated and compared.
Conclusions may be drawn as to the suitability of the two methods in different
situations. A metric for best describing network load will be chosen or developed.

2.4. Case study and future work
A survey of state of the art communication networks will be conducted in parallel to the
rest of the work. This will also give an opportunity to study emerging industrial
applications with high communications demands and will thus give guidelines for
future work. In the survey it will thus be possible to identify applications that may draw
benefit from the technology conceived within the scope of this work. Further research
efforts may be directed towards studying particular applications. Examples of systems
that have previously been studied are radar signal processing systems [6].

3. Summary
CC-FPR, the network that this research is based on has in previous work demonstrated
promising properties of determinism etc. In this work proposal, we present ideas for
further investigation and improvements towards integration of heterogeneous real-time
services. We believe that the simulations and study will give indications of how to best
integrate soft and hard real-time communication in high performance networks.
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