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Problem: How To Make BFS Faster

Previous Ideas

Parallel BFS implementations

Bottom-Up approach (Beamer et al.)

New Idea

Most applications require more than a single BFS traversal

Instead of making one BFS faster, can we make batches of BFS
traversals run faster?
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Intuition

Due to the small-world principle
most real large graphs have a
relatively small diameter compared
to their size. Because of this most
vertices are explored within a few
steps of the BFS traversal.

Concurrent BFS traversals are likely
have a large overlap of what
vertices they are exploring within a
single step of a BFS traversal.

Is there a way to efficiently store
this overlap instead of each BFS
maintaining their own data
structures?
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Multi-Source BFS Algorithm
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Walk-Through
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Walk-Through
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Walk-Through
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Bitmap Implementation

A short coming of Iteration 1 was the
overhead of runtime in maintaining
the traversal sets (bi ∈ β) when
doing set operations. A solution to
this was to this was the usage of
bitmaps that have constant time
operations.
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Cache Optimization

Many neighbors of a single vertex in
the visit set are the neighbors of
other vertices in the visit set. To
avoid exploring the same neighbors
multiple times (and possibly multiple
cache misses for the same vertex), all
neighbors are accumulated first
before exploring them and adding
them to the visitNext set
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