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ABSTRACT

Over the years many interesting and efficient parallel algorithms
have been developed to solve a wide variety of problems, but not
much attention has been paid to studying the inherent
parallelism in sequential algorithms—i.e., understanding the
depth of their dependence structure, and how shallow
dependence structures might be used to develop efficient parallel
implementations.

In this talk I will describe recent work on analyzing the
dependence depth of iterative sequential algorithms—ones that
loop over a collection of elements. Many of these algorithms
have deep dependence chains in the worst case, but shallow
chains (polylog w.h.p.) if the elements are randomly ordered.
Examples include many fundamental algorithms: the Knuth
shuffle for random permutations, sorting by insertion into a
binary search tree, greedy maximal independent set (MIS),
greedy maximal matching, greedy graph-coloring, counting
cycles in a permutation, incremental k-dimensional linear
programming, and incremental 2d Delaunay triangulation. An
advantage of the approach is that it can lead to very simple and
efficient parallel algorithms. Our MIS algorithm, for example can
be coded in a dozen or so lines, and is significantly faster than
Luby’s algorithm on modern multicore machines. Also the
approach encourages snapping the view that sequential and
parallel algorithms are distinct, and instead thinking of
algorithms, in general, as collections of instructions with
dependences among them
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