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Abstract

A Self-Timed Pipeline Implementation of
Class Based QoS Control Mechanisms

Toshihiko Hosomi

With the advancement of the photonic transmission technology, there is about to realize
true information communication that allows us to transfer all kind of information via networks
freely. To provide many kind of flexible services in these information networks, the most
important thing is to realize an ultra high-speed programmable router chip that can accept

multiple packet-streams at speed of each optical link.

This paper proposes an ultra high-speed QoS control scheme per service or per flow which
will be an essential function to implement the router chip that have flexible forwarding capa-
bility. In this scheme, there can realize an autonomous queuing mechanism implemented by
a self-timed folded pipeline circuit although conventional synchronous circuit implementation
of priority queuing was limited in function. Furthermore, this paper proposes a configuration
scheme for a high-performance data-driven multiprocessor chip employing the proposed queuing
mechanism and a novel instruction set dedicated to class based QoS control functions such as
bandwidth cintrol, delay or jitter control and rejection control. Simulation results indicate that
the proposed queuing mechanism can flexibly and efficiently differentiate mixed IP datagrams
in accordance with their own priority of the class even if the QoS policy is decided through
service level agreement (SLA) between network carriers. Furthermore, estimation results show
the proposed multiprocessor can control the typical mixed IP packet streams at about 59 G b/s.

Remaining future work will be to establish a high-performance packet classification scheme.
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