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Abstract The CICQ switch fabric is an ideal solution to multi-terabit switch implementation owing to its
nice distributed scheduling property. Round-robin algorithms have been extensively studied because of their
simplicity for hardware implementation. It is known that round-robin algorithms provide high throughput
under uniform traffic however the performance is degraded under nonuniform traffic. In this paper the
reason for the performance degradation of the existing round-robin algorithms is pointed out and then a class
of dual round-robin algorithms is proposed. For the proposed algorithms each input arbiter is associated
with dual round-robin pointers named the primary pointer and the secondary pointer respectively. The input
queue corresponding to the primary pointer has the highest priority being scheduled and the decision for
updating the primary pointer can be dynamically made relying on the input queue status. When the input
queue corresponding to the primary pointer is blocked other input queues can be uniformly scheduled
according to the secondary pointer position. Simulations show that the dual round-robin algorithms can

significantly improve the performance of the CICQ switch under nonuniform traffic.
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Table 1 The Throughput for Logdiagonal and Diagonal Traffic

1 Log-diagonal Diagonal
Traffic CIXB-1 MCBF RR-AF FD-RR
Log-diagonal 0.863 0.932 0.941 0.994
Diagonal 0.87 0.872 0.912 0.993
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with an unbuffered crossbar a combined input-crosspoint-queued CICQ switch is more attractive because of its distributed
scheduling property. Among the different types of scheduling algorithms for CICQ switch it is known that round-robin algorithms
are the easiest to implement by hardware. Although the previously proposed round-robin algorithms achieve 100% throughput
asymptotically under uniform traffic these algorithms do not provide a satisfactory performance under nonuniform traffic. In this
paper we propose a class of dual round-robin algorithm for a CICQ switch with one-cell crosspoint buffers. With our algorithms each
input arbiter is associated with dual round-robin pointers. Unlike the previous round-robin algorithms our algorithm has distinctive
round-robin pointer updating rules which are powerful to cope with nonuniform traffic patterns. Extensive simulation results show
that our algorithm achieves a satisfactory performance under both uniform and a broad class of nonuniform traffic patterns. Finally

we argue that the proposed algorithm is suitable to apply to implement multi-terabit capacity routers.



