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Figure 5: A comparison of the execution time on the reference sequential platform and a single MTA-2 processor,
as the bucket-width A is varied.
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Figure 6: A-stepping execution time and relative speedup on the MTA-2 for Random4-n (left) and ScaleFree4-n
(right) graph instances (directed graph, n=22% vertices and m = 4n edges, random edge weights).

single processor of the MTA-2 is two orders of magni-
tude slower than the reference sequential processor. In
case of square grid graphs, there is sufficient parallelism
to utilize up to 4 processors for a graph instance of 224
vertices. For all smaller instances, the running time
does not scale for multiprocessor runs. The ratio of the
running time to BFS is about 5 in this case, and the
A-stepping MTA-2 single processor time is comparable
to the sequential reference platform running time for
smaller instances. For the road networks, we note that
the execution time does not scale well with the number
of processors, as the problem instances are quite small.
We observe better performance (lower execution time,
better speedup) on USA-road-d graphs than on USA-
road-t graphs.

6 Conclusions and Future Work

In this paper, we present an efficient implementation
of the parallel A-stepping NSSP algorithm along with
an experimental evaluation. We study the perfor-
mance for several graph families on the Cray MTA-2,
and observe that our implementation execution time
scales very well with number of processors for low-
diameter sparse graphs. Few prior implementations
achieve parallel speedup for NSSP, whereas we attain
near-linear speedup for several large-scale low-diameter
graph families. We also analyze the performance using
platform-independent A-stepping algorithm operation
counts such as the number of phases and the request set
sizes to explain performance across graph instances.
We intend to further study the dependence of the
bucket-width A on the parallel performance of the
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algorithm. For high diameter graphs, there is a trade-off
between the number of phases and the amount of work
done (proportional to the number of bucket insertions).
The execution time is dependent on the value of A as
well as the number of processors. We need to reduce
the number of phases for parallel runs and increase
the system utilization by choosing an appropriate value
of A. Our parallel performance studies have been
restricted to the Cray MTA-2 in this paper. We
have designed and have a preliminary implementation
of A-stepping for multi-core processors and symmetric
multiprocessors (SMPs), and for future work we will
analyze its performance.
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