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1

The algorithms described in this thesis are designed to schedule cells in a very high-speed,

parallel, input-queued crossbar switch. We present several novel scheduling algorithms that we

have devised, each aims to match the set of inputs of an input-queued switch to the set of outputs

more efficiently, fairly and quickly than existing techniques.

In Chapter 2 we present the simplest and fastest of these algorithms: SLIP — a parallel algo-

rithm that uses rotating priority (“round-robin”) arbitration. SLIP is simple: it is readily imple-

mented in hardware and can operate at high speed. SLIP has high performance: for uniform i.i.d.

Bernoulli arrivals, SLIP is stable for any admissible load, because the arbiters tend todesynchro-

nize. We present analytical results to model this behavior. However, SLIP is not always stable and

is not always monotonic: adding more traffic can actually make the algorithm operate more effi-

ciently. We present an approximate analytical model of this behavior. SLIP prevents starvation: all

contending inputs are eventually served. We present simulation results, indicating SLIP’s perfor-

mance. We argue that SLIP can be readily implemented for a 32x32 switch on a single chip.

In Chapter 3 we presenti-SLIP, an iterative algorithm that improves upon SLIP by converging

on a maximal size match. The performance ofi-SLIP improves with up to log2N iterations. We

show that although it has a longer running time than SLIP, ani-SLIP scheduler is little more com-

plex to implement.

In Chapter 4 we describe maximum or maximalweight matching algorithms based on the

occupancy of queues, or waiting times of cells. These algorithms are stable over a wider range of

traffic loads. We describe two algorithms,longest queue first(LQF) andoldest cell first (OCF) and

consider their performance. We prove that LQF, although too complex to implement in hardware,

is stable under all admissible i.i.d. offered loads. We consider two implementable, iterative algo-

rithms i-LQF andi-OCF which converge on a maximal weight matching. Finally, we present two

interesting implementations of the Gale-Shapley algorithm, designed to solve thestable marriage

problem.
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