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Extended Abstract
The performance of parallel computers for many interesting classes of applications is often limited
by the speed of data transfers rather than the speed of computation. This observation has motivated the
argument that the performance of a parallel computer system should be measured in terms of its data
transfer rates, both within the system and across a network, instead of the peak oating-point computation
rate 9, 7]. This data transfer bottleneck is especially apparent in the case of I/O data transfers. Technology
and application trends indicate that this I/O bottleneck is likely to become increasingly important in the
future 1, 2, and references therein],
While the I/O bottleneck has been receiving increasing attention in the past few years, most solutions
have focused on improving the performance of a few components of the parallel computer system. Typically,
attention has been paid to improving the performance of I/O devices using fairly low-level parallelism in
techniques such as disk striping and interleaving 8, 1, and references therein]. Widely applicable solutions,
however, will require an integrated approach which addresses the problem at multiple system levels, including
applications, systems software, and architecture. We have proposed that within the context of such an integrated approach, scheduling parallel I/O operations will become increasingly attractive and can potentially
provide substantial performance benets 5, 4]. We have developed a family of algorithms for scheduling
parallel I/O operations under various architectural and logical constraints in the context of a general model
for specifying scheduling problems 6, 3, 2].
In this talk we describe a simple parallel I/O scheduling problem and show that it can be represented
as the problem of edge-coloring a bipartite graph, i.e., to color the edges so that adjacent edges receive
dierent colors. We also describe a related problem, the constrained edge-coloring problem, in which each
color may be used to color at most k edges. Optimal algorithms for these problems use the minimum number
of colors to color the edges. We consider approximation algorithms for constrained and unconstrained edgecoloring of bipartite graphs. For the unconstrained problem, bounds on the number of colors used by the
approximation algorithms to color the graph are known we show that these bounds are tight. For the
constrained problem we obtain bounds on the number of colors used by the approximation algorithms, and
their time complexities.
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We summarize some experimental simulation results which indicate that, in exchange for a small
execution time overhead, these approximate scheduling algorithms can provide substantial improvements in
I/O completion times.

Index terms: Data transfer scheduling, graph edge coloring, I/O bottleneck, multiprocessor operating
systems, parallel I/O, scheduling heuristics, simultaneous resource scheduling.
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