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Abstract

Switch simulations based on extensive workload patterns and periodic arrival patterns.
Zheng Qiang (Computer Application Technology)
Directed By He Simin
The performance evaluation of the switch fabric and scheduling algorithm is significant to

the switch research. Due to its good practicability, the simulation is widely used. But the
traditional simulation method, which adopts sporadic workload patterns and stochastic arrival
patterns, has some drawbacks. Firstly, the simulation based on few traffic patterns is hard to
draw reliable conclusions. Secondly, it is difficult to find the stuck state through few of traffic
patterns, at which the algorithm shows quite poor performance. Thirdly, the performance of
some algorithms has been partially proved. But the traditional simulation is incapable of
systematically identifying whether the performance beyond the proved condition is all the
same or not. Fourthly, the stochastic arrival makes it hard to accurately determine the steady
state in a simulation, and unable to guarantee the accuracy of the measured throughput.

In this dissertation, we propose a new simulation method for the performance evaluation
of the switch fabric, including extensive workload patterns and periodic arrival patterns.

The first aspect is to generate extensive workload patterns. By means of enumerating or
randomly generating doubly stochastic matrices, we can obtain as many workload patterns as
we wish, far exceeding the traditional few ones. The simulation based on such traffic pattern
set is not only able to reflect an algorithm’s performance more comprehensively, but also find
out the potential poor performance of an algorithm.

The second aspect is to determine the periodically scheduling via the state of the switch
fabric and scheduling algorithm, and then accurately measure the throughput. For the
scheduling algorithm without random policies, it is very probably to enter periodic scheduling
after running enough time. At that time, the steady state is the periodic scheduling stage and the
throughput in multiple periods is exactly equal to that in any period. Thus we can measure the
throughput of an algorithm accurately in the simulation, making the result as convincible as the
theoretic conclusion.

The above two parts can be used separately or combined together. Their combination can
not only make the simulation conclusion much more reliable, but also provide a systematic
method to check the theoretic conclusion on the throughput. Additionally, it is able to
systematically testify whether the throughput of the algorithm, whose throughput has been

partially proved, beyond the proved condition is all the same or not.
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Finally, we choose some typical scheduling algorithms under the crossbar fabric and
buffered crossbar fabric as the test-bed of our performance evaluation method. The simulation
draws conclusions about the throughput of these scheduling algorithms more comprehensive

than ever before. And it exhibits the good practicability of our method.

Keywords: switch fabric; scheduling algorithm; traffic pattern; periodic arrival;

throughput
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