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There were several factors and considerations
we used to get high performance for end-
to-end (I/O-preprocessing-execution) analy-
sis of the web crawl.

Why should we analyze and attempt to un-
derstand the structure of the Internet?

We calculate approximate
K-core wvalue and note
they are quite large; 20 M
vertices have a value of
over 1 K. This imposes |
additional challenges '
for balanced work dis-
tribution on a dis-
tributed system.

In-degree is very skewed:
5% of vertices own 83%
of all incoming edges.
This skew imposes
challenges for scalable
graph algorithm im-
plementations due to
potential work imbal-
ances.
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e Identifying possible cyberattack vectors
e We striped the 1 TB graph file across 160 stor-

age units of Blue Waters’ scratch filesystem
and ingested the file in parallel

e Understanding the social and economic influ-
ences that drive its growth
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What makes supercomputers ideal for web
graph analysis?

e Due to inherent locality within the crawl, we
_ were able to easily create a quality 1D % par- |
titioning with an efficient CSR-like per-task |
oraph representation in memory

Used MPI + OpenMP model with one multi-
threaded task per node

e Web graphs are large and complex (3.5 B+
pages and 129 B+ hyperlinks)

e Supercomputers are more energy efficient with
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Vertices in Community
preprocessing, and each algorithm along with

portion of total time spent in communication
: for running on 4 K cores of Blue Waters with |
' the web crawl and equal-sized G(n, p) graph |

We are the first group to our knowledge to
analyze this graph on a distributed-memory
system. We also reveal previously unknown Out-degrea T PageRank Mmoo

insights into the community structure, page o

I/O and preprocessing completes in minutes
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e The above table shows the results for various centrality measures, including in-degree, out-degree,
PageRank, and Harmonic Centrality for the full page-level web graph

e Out-degree is observed to be relatively meaningless as a centrality measure; however, this might be an
artitact of crawl methodology
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