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Packet Scheduling for Fibre Channel Switched Fabric
Under Hard Real Time Constraints

LIN Qiang XIONG Hua-Gang ZHANG Qi-Shan

(School of Electronic and Information Engineering » Behang University ., Beijing 100083)

Abstract  Fibre channel is a computer communications protocol designed to meet many require-
ments related to the ever increasing demand for high performance information transfer. Switched
fabric is one of basic fibre channel topology. Fixed-length packet scheme is mainly used in fibre
channel switches. Taking the study on fibre channel switched fabric under hard real-time con-
straints as background, a new packet scheduling algorithm is proposed based on Weighted Round
Robin. The necessary and sufficient conditions of guaranteeing message deadlines under the pack-
et scheduling algorithm has been derived. Taking the achievable utilization of the worst case as
the main index, the merit of the algorithm has also been derived and tested with simulation re-

sults.
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communication network.
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Background

Fibre Channel is a new serial communication protocol
approved by ANSIL It is widely used in the domains of net-
work and high speed bus gradually with its good-compatibili-
ty, high-speed and long-distance. The original fibre channel
protocol cannot be directly exploited for avionics real-time
systems because its extension ensures the delivery of messa-
ges rather than guaranteeing a deterministic latency. Sugges-
tion have been made by fibre channel working group members
on how to extend fibre channel to support real-time applica-
tions in avionics environments (FC-AE), but the problem of
providing real-time capability in fibre channel network for
general purpose is not solved satisfactorily and remains to be
answered.

The authors have made researches on the fields of Avi-

onics “Unified Network” design, the real-time performance
and reliability of fibre channel. According to protocol and pe-
riodic task model, The problem to deliver periodic messages
on time with minimum amounts of resources and good utiliza-
tion of every resource is studied. A new packet scheduling al-
gorithm is proposed based on node load matching. The neces-
sary and sufficient conditions of guaranteeing message dead-
lines under the packet scheduling algorithm has been derived.
The bound of the worst case achievable utilization for the al-
gorithm has also been derived and formally proved. As a re-
sult, the above mentioned works lay a theory foundation for
engineering applications of fibre channel switched fabric un-

der hard real time constraints,



