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Dynamic Block Reassignment for Load Balancing of
Block Centric Graph Processing Systems

Yewon Kim' - Minho Bae™ - Sangyoon Oh™"

ABSTRACT

The scale of graph data has been increased rapidly because of the growth of mobile Internet applications and the proliferation of social
network services. This brings upon the imminent necessity of efficient distributed and parallel graph processing approach since the size of
these large-scale graphs are easily over a capacity of a single machine. Currently, there are two popular parallel graph processing
approaches, vertex—centric graph processing and block centric processing. While a vertex—centric graph processing approach can easily be
applied to the parallel processing system, a block—centric graph processing approach is proposed to compensate the drawbacks of the
vertex—centric approach. In these systems, the initial quality of graph partition affects to the overall performance significantly. However, it
is a very difficult problem to divide the graph into optimal states at the initial phase. Thus, several dynamic load balancing techniques
have been studied that suggest the progressive partitioning during the graph processing time. In this paper, we present a load balancing
algorithms for the block—centric graph processing approach where most of dynamic load balancing techniques are focused on vertex-centric
systems. Our proposed algorithm focus on an improvement of the graph partition quality by dynamically reassigning blocks in runtime,

and suggests block split strategy for escaping local optimum solution.

Keywords : Block-Centric Processing, Large-Scale Graphs, Load Balancing, Block Reassignment
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Table 1. Experiment Environment

Nodel Node?2 Node3 Node4

Type EC2-r4.xlarge
CPU Intel Broadwell, 2.3 GHz
vCPUs 4
Memory(GiB) 305 GiB
Storage(GB) Amazon Elastic Block Store(EBS),

General Purpose (SSD) Volume
0S Ubuntu Server 16.04 LTS

Cluster Master ‘ Worker ‘ Worker ‘ Worker
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Datal Data2 Data3 Data4 Datab
Youtube .
Amazon X . Flicker
Name (MDS) fnepd Skitter links Orkut
ship
Code CA CcY SK LF OR
Fﬁ{gze 12201 | 85730 | 145612 | 189948 | 1768888
i ol 334,363 | 1,134,890 | 1,696,415 | 1,715255 | 3,072,441
Vertex
# of Edge | 925872 | 2,987,624 |11,095298 | 15,551,250 |117,184,899
Average | 5 5oq 5.265 13.081 18133 | 76281
degree
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Table 3. Improvement of Execution Time

Data NB DB Improvement(%)
CA 210.25 212.21 -0.92
CY 1518.06 1390.68 9.16
SK 7374.78 6728.04 9.61
LF 773113 7028.16 10.00
OR 67626.73 60123.25 12.48
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