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Abstract: This paper analyzes the performance of a buffered crossbar switch under bursty traffic. It derives the
saturated throughput for a buffered crossbar switch with multiple queues at each input port by the proposed analytic
model. The saturation throughput sharply decreases from 1 and converges to 0.5 with the increasing of average burst
length, and it approaches 1 as the number of queues per input increases. The accuracy of the theoretic analysis is
also investigated by extensive simulation. Results from this paper can be used as a guidance to design optimal
buffered crossbar switches.
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Fig.1 Architecture of buffered crosshar with multiple queues per input
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Fig.3 A 4x4 buffered crossbar switch with single queue per input
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Fig.4 The entering process of a burst to a crosspoint buffer
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Table 1 Saturation throughputs of analysis and simulation

R 1WA BT S AR
B 1 1.1 1.3 1.5 2 8 16 100 o (10 000 000)
A1Q 1.0 0.817 9 0.726 3 0.679 6 0.620 2 0.5247 0.5118 0.501 2 0.5000
S,1Q 0.927 7 0.814 6 0.7256 0.679 4 0.620 3 0.5245 05125 0.503 3 #
ERR (%) 7.79 0.15 0.03 0.03 0.02 0.04 0.14 0.22 #
A2Q 1.0 0.917 6 0.856 9 0.820 2 0.768 3 0.6737 0.660 2 0.649 2 0.647 2
S,2Q 0.9545 0.900 7 0.844 8 0.8112 0.762 0 0.6710 0.658 1 0.645 4 #
ERR (%) 4.76 1.88 1.49 1.11 0.83 0.40 0.32 0.59 #
A8Q 1.0 0.986 1 0.9708 0.959 2 0.939 2 0.8913 0.883 2 0.876 3 0.8750
S,8Q 0.982 4 0.9725 0.958 2 0.948 0 0.930 2 0.886 0 0.8797 0.8745 #
ERR (%) 1.79 1.40 1.31 1.18 0.97 0.60 0.40 0.21 #
A,64Q 1.0 0.9990 0.997 4 0.996 1 0.993 6 0.986 6 0.985 2 0.9840 0.983 8
S,64Q 0.996 5 0.995 8 0.994 3 0.993 6 0.991 8 0.9870 0.986 3 0.991 2 #
ERR (%) 0.35 0.32 0.30 0.25 0.18 0.16 0.11 0.73 #
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Fig.6 Saturation throughput with switch size under burst traffic
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