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2Raghavan, Albert and Kumara (RAK)
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! Message Passing Interface (MPI)
2 Speed-up
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2 Modular Multiscale Approach to Overlapping Community
Detection (MMOCD)

% Overlapping Community DetectionCollective Friendship Group
Inference (CDCFGI)

* Fast Unfolding of Communities in Large Networks (FUCLN)
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* Open Multi-Processing (OMP)



Y28 by o F o louds cpiiid Jluo ¢ (g ol g (Soig Sl widlay” cole &y pid

Shasl o b slwo 5 S9a Jloel 5l ms oz (S
o5 2 e slaalaes 4 Loz p JUESl 5 oz
28l Bolas Ojgoa |, Gulbbalues 10 59250 sz 5
adabls slocwz 4]y (8L, Gloces » IS5 o i s
SIS ($8L,0 ez piz AS (50 50 WS e LSl 353>
ool (Bolai oygon (S ol ol 5wl S5 ante
2 es)lid ad> e 5l (28l 50 ez Sl 4y 05 2 WS o
‘5}"“‘5 TR as L‘z"’)f J"L“” G ""‘SLS"" "‘SJ‘"“’ TR )L“"""
gy add dalol 095 S Les 3 oz by 4l lo
2 @l (iS58 edigidmeiy oS ez p Lil
el 0 1) (V) oS!

3o ez el (i o o801 50t ool S
ol eaiec 8l sla ezl iz lal al> e slas]
At ;500 sl ezl dcgeme 1 45T Sl ezl U aigd o
Ol Gl e b il jo sl ) by peasl celd
4 loirazl s 5 5 anil 39 95 A5 ailne &
Gl 13,951 (639,9 lasbinl Jlade 51 o oyl oS> alss
RS o0 Sgute |y oaiazdly sla ezl gl

CdeS eSSl (ool Sl 90 1 l3)) s ylre
009 g Oogmalis L8 5l cdl g0 y0 caldcdl sla el
aS S5l 6l NMI s 5135 o oolictul Lo pass]
L as [¥V] sgi oo ool ol pglao o] oadly (slocpass]
Gl ol 0 )l Jlse ol 5l adlie o] LSl @ amgs
MOT a3 s 5l atias aseie sl pems! slls a5 slsosls
el ghls a8 ol sl Yo ane [¥Y] 555 o oolic]
)a_m.u U"‘L""‘ = ‘Lg‘d.)Lo.u )La..uo o.A.J‘ JJLJ‘SQ M UL"”}’TVQ
b iz e sladl sl 51 SIS 55 el slass (s
az dn ailgs e 0,8 o Liged o rezml [ el Bolas
olasy ay g lavcal, o 5l o 98 I all asbls 3lay ol
lreelrd Gl @ea B osdioo )l 05 2 sl e
Lo ozl 6l slaslon b aulbxe (A) alal, 59 )
SIS Slaod w5l A Gl j0 a5 sas o plis 1) loges
9 Ay KU o€ ool o j b 3o o Tijc
359959 Jbo 3l Jlesx! Sije 0,5 58959 42,0 Ki™ o5
g Joe ol 5l (2o Jb 3l ot 00,8 4
ol GBI sla b slows M g " x> e

out ,In
1 K; Kj
Qov = —Xcec Zijev |TijcAij = Sije = 9]

m

¥ Normalized Mutual Information (MMI)
2 Modularity Overlapping (MO)
% Reference Null Model (RNM)
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Input: G (V,E), HPP, K, T, r
Output: C={c;; U =G}
1- For each n in nodes do
Set unique label to n.memory
2- Shuffle network nodes
3- For each k sequence of nodes do
Add node n to HubNodes where with degree of n max in k nodes and
all neighbor’s degree of n less than degree of n
4- Parallel for each node n in HubNodes do
For all nb in neighbors of n do
If degree(n)/degree(nb)<HPP then
Push label of n to memory of nb
5- Parallel for i=1 to T do
Shuffle network nodes
Fore each n in nodes do
If memory(n)<I then
For each nb in neighbors of n do
LabelQueue.add (random label from nb’s memory)
n.memory.add (LabelQueue.mustFrequent)
6- For each node n in network do
If all labels in memory of n are less frequent than r then
Remove all except greatest frequent labels of n.memory
Else
Remove labels of n.memory where frequents less than r
7- Remove label from node.memory where no path exists from node to any
nodes that have the label in their memory
8- Remove small community that is sub community of larger one.
9- Merge each two communities where jaccard similarity of them greater
than JACSIM
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ABSTRACT

Detection of overlapping communities in large complex social networks with intelligent agents, is an NP
problem with great time complexity and large memory usage and no simultaneous online solution.
Proposing a novel distributed label propagation approach can help to decrease the searching time and
reduce the memory space usage. This paper presents a scalable distributed overlapping community
detection approach based on the label propagation method by proposing a novel algorithm and three new
metrics to expand scalability and improve modularity through agent-based implementation and good
memory allocation in a multi-core architecture. The experimental results of large real datasets over the
state-of-the-art SLPA approach show that the execution time speeds up by 900% and the modularity
improves by 3% to 100% thus producing fast and accurate detection of overlapped communities.

Keywords: Social Networks, Distributed Processing, Overlapping Community Detection, Label
Propagation Algorithm
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