A Functional Approach to External Graph Algorithms

James Abello Adam L. Buchsbaum Jeffery R. Westbrook

AT&T Labs, 180 Park Ave., Florham Park, NJ 07932, USA

fabello,alb,jeffwg@research.att.com

Abstract

We present a new approach for designing external graph algorithms and use it to design simple external algorithms for computing connected components, minimum spanning trees, bottleneck minimum spanning trees, and maximal matchings in undirected graphs and multi-graphs. Our I/O bounds compete with those of previous approaches. Unlike previous approaches, ours is purely functionalŮwithout side effectsŮand thus is amenable to standard checkpointing and programming language optimization techniques. This is an important practical consideration for applications that may take hours to run.