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The parallel programming community has a lot of experience in exploiting
data parallelism in regular programs that deal with structured data such
as arrays and matrices. However, most client-side applications deal with
unstructured data represented using pointer-based data structures such as
trees and graphs. In her Turing award lecture, Fran Allen raised an
important question about such programs: do irregular programs have data
parallelism, and if so, how do we exploit it on multicore processors?

In this talk, we argue using concrete examples that irregular programs
have a generalized kind of data parallelism that arises from the use of
i1terative algorithms that manipulate worklists of various sorts. We then
describe the approach taken in the Galois project to exploit this data-
parallelism. There are three main aspects to the Galois system: (1) a
small number of syntactic constructs for packaging optimistic parallelism
as iteration over ordered and unordered sets, (2) assertions about methods
in class libraries, and (3) a runtime scheme for detecting and recovering
from potentially unsafe accesses to shared memory made by an optimistic
computation. We present experimental results that demonstrate that the
Galois approach is practical, and discuss ongoing work on this system.
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