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FONL : 9,5

1 Set FONL to be a two-dimensional array of size |V|

2 for each u € V do in parallel

3 foreach v e NL, do

4 if u < vthen add v to FONLu

5 sort vertices in FONLy based on Total Order

6 return FONL
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FONL :559,9

(TVS) o sla ol aegozme & Jl tlSS | sl TUSUP) oy ol o295
1 Set P to be the number of threads
2 Set Sup to be a map from an edge e to its support as an atomic integer
3 Set TVs to be an array of maps with size P
4 for each u € V do in parallel
5 for each v e FONL, do
6 let vi be the index of v in FONLy
7 let FLy be the length of FONLy
8 let SFyy be a sub-array of FONLy as FONL [vi+ 1 ... FLy]
9 ¢ = intersection between SFy and FONLy
10 foreachwincdo

11 increment sup (u, v)

12 increment sup (u, w)

13 increment sup (v, w)

14 let t be 1d of the current thread
15 addwto TVs[t] (u, V)

16 adduto TVs[t] (v, w)

17 addvto TVs[t] (u, w)

18 return Sup and TVs
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ABSTRACT

Cohesive subgraph detection has an important role in many applications like search engines and biological
networks. Among the cohesive subgraphs, K-Truss is getting important because of its simplicity and many usages,
e.g., graph visualization and finding dense parts from the graph. Considering big graphs, parallel algorithms should
be taken into account in order to get reasonable response time. In this regards, to mine K-Truss subgraphs, we have
proposed a parallel algorithm in two phases. For the first phase, a concurrent method has been developed to find all
the triangles from the given graph. In addition, a new data structure, called triangle vertices (TVs), has been
designed to maintain a set of vertices constructing a triangle with an edge. In the second phase, iteratively, invalid
edges are excluded from TVs by a parallel algorithm until no edge disobeying the K-Truss attributes is found.
According to the experiments on a machine with 12 cores, using the real graphs, the performance of the proposed
approach is proved against the other competitors. Moreover, by configuring different cores, the scalability of our
method is presented.

Keywords: Cohesive Communities, Social Networks, Parallel Processing, Triangle Counting, K-Truss.



