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Introduction
Community search problem (defined upon a large graph G)
• Given a query vertex q in G, to find as out-put all the densely connected subgraphs of G, each 

of which contains the query v.

In real world：
• it opens the door to personalized community discovery, and has thus found a wide range of 

applications in expert recommendation and team formation, personal context discovery, social 
contagion modeling, and gene/protein regulation.

• Example: we want to know a student Max join in which clubs in FSU.
Here graph G := FSU_students, 

query vertex q := Max, 
communities := football_clubs, poem_clubs.



Background
Community Search methods: clique, quasi-clique, k-core, k-truss ...

• Prior Work: TCP-Index
• Uses vertex-centric max spanning trees (MSTs) to encode communities
• Cons: Each edge of G might be maintained in multiple MSTs.

It’s also costly, repeated accesses to G and making community search 
extremely inefficient. Hard to maintain under graph updates.\

Equitruss diminishes this drawbacks and has no repeated accesses, result in 
efficient update.



Methodology - Equivalence is all you need

This paper introduces a novel notion, k-truss equivalence, to capture 
the intrinsic relationship of edges in truss-based communities. Based on 
this new concept, partitioning any graph G into a series of truss-preserving 
equivalence classes for community search is applicable;

The authors also design and develop a truss-equivalence based 
index, EquiTruss, that is space-efficient, cost-effective,and amenable 
to dynamic changes in the graph G. More importantly, community search 
can be performed directly upon EquiTruss without costly revisits to G, 
which is theoretical optimal.



Methodology - Preliminaries



Methodology - Algo.1



Methodology - Algo.2



Methodology - Algo.3



Methodology - Algo.4



Experiments

EquiTruss is more efficient to construct.
Uses significantly less time and space than TCP-Index.



Experiments

Equitruss is the fastest in query response among 3 methods(TCP, index-free(brute-
force), Equitruss) in different dataset.



Discussion & Conclusion
• Equitruss is the best model for community search above all 

discussed models. Since:
– fast query in super graph without repeating.
– fast update only in affected subgraph.
– support rapid batch update.

• In the future, we can support more complex query rather than 
sheer community search.
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