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Fast and Exact Computation of Betweenness Centrality
on Post peta-scale Supercomputer

8

Exact computation = All pairs shortest paths

Ex. USA (23,947,347 nodes, 58,333,344 edges ) s i scaw
1 thread = over 35 days B i~y e
1M threads = only 3 minutes = real-time analysis

Many applications o

Analyzing massive social networks

Optimizing smart grid networks

Health care (disease spread) O =]
Understanding complex life system o

10,000 - Random Sampling

15 minutes : 48 cores

CPU : AMD Opteron 6174 x4
RAM : 256GB

460 M TEPS

(traversed edges per second)

important

’\ not important
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=A% (Betweenness centrality; BC)
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Betweenness centrality of a node v is the sum of the fraction of all-
pairs shortest paths that pass through v:

08

| 06




Current_flow betweenness_centrality
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Current-flow betweenness centrality uses an electrical current model for information
spreading in contrast to betweenness centrality which uses shortest paths.
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Closeness centrality at a node is 1/average distance to all other nodes.




communicability _centrality
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Communicability centrality, also called subgraph centrality, of a node nis the
sum of closed walks of all lengths starting and ending at node n.
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edge_ betweenness_centrality
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Betweenness centrality of an edge e is the sum of the fraction of all-
pairs shortest paths that pass through e:
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Compute the eigenvector.céntrality for the graph G.
Uses the power method to find the eigenvector for the largest eigenvalue of the adjacency

matrix of G. EEEITIADRRKEBEICWT IEENT L)




katz_centrality
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Katz centrality computes the relative influence of a node within a network by measuring the
number of the immediate neighbors (first degree nodes).
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