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Research Objective ARL Facilities and Capabilities Available
e Theory, practical algorithms and techniques to to Support Collaborative Research
manipulate functionality, and predict behaviorand « Network Science Research Laboratory
evolution in heterogeneous networks, both friendly = |ntegrated framework for experimentation on networks
and adversarial e MATLAB code for visualization and homology
= Data-driven analysis of (primarily social-cognitive) network computation
datasets to discover structural characteristics e Results:

= Use simplicial complexes instead of graphs to better
capture group interactions and relationships

= Power law distribution in the number of vertices with facet

degree k
" Near linear growth relation between 2D holes and minimal-
_POF of dearees (SCwith 1110 nodes) non faces
| = Strong collapsing techniques enable efficient homology
computations without HPC and reduce complexity by roughly
" an order of magnitude

Generating Simplicial Complex Using CNCTA Model
Vertices: 449, Facets: 293, iteration: 300
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Elementary collapse

Generative model of large collaboration network (DBLP) with
accompanying facet (group) degree distribution

Challenges Strong collapse

Research in social-cognitive networks using
simplicial complexes is not well-developed

o High complexity is inherent in simplicial complexes Strong collapsing preserves homology and hole “locations” while
due to its combinatoric nature being less computationally complex to other approaches

Complementary Expertise/ Facilities/

: —+*— Homology Computation of Onginal Complex
| | —+— Collapse + Homology Computation of Reduced Complex

| Capabilities Sought in Collaboration

 Desire expertise in advanced topology and
combinatorics theory and applications

 Exploring potential extension of persistent homology

e coee approaches in social network dynamics

T * Currently adapting approaches for applications in

communications sensor networks

Time complexity for computing Betti
sequence

Singapore e Publications:

chat/email T * Hoang, Ramanathan, Moore, Swami, “Structural and collaborative

Enron email ~ 3,32,9,0,1,0,... - - properties of team science networks,” BASNA 2013

= Wilkerson, Moore, Swami, Krim, “Simplifying the homology of
networks via strong collapses,” ICASSP 2013

Reduction of computational complexity to due to collapsing in
random network and small chat/email datasets
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