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ABSTRACT

Nowaday, towards adopting big data processing system has increased and it is commonly seen in
every aspect of life. For this, the problem of finding connected components in undirected graphs has
been well studied, and it is an essential pre-processing step to many graph computations, and a
fundamental task in graph analytics applications. Recently, it has been a main area of interest in the
large graph processing. However, much of the research has focused on solving the problem using High
Performance Computers. In large distributed systems, the MapReduce framework dominates the
processing of big data, and has been used for finding connected components in big graphs although
iterative processing is not directly supported in MapReduce. Current big data processing systems have
developed into supporting iterative processing and providing additional features other than MapReduce.
This research investigates how to enhance the performance of finding connected components algorithm
for large graph in distributed processing system. It uses the approach to considering the graph degree
property in choosing the component identifier, reviewing how this can affect the efficiency of the
algorithm. In the design of our proposed algorithm features provided by current new processing systems
such as moving the computation more toward the data partition in Spark framework model are
integrated.
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1. Introduction

Ever since, the trend towards adopting big data

processing system has increased and it s
commonly seen in every aspect of life. Therefore,
it has become cost of storage is decreasing and
the ability to capture different kind of data is
growing especially [1]. In view of the diversity
of data acquired nowadays and the massive
amount of data stored, it needs to find new
methods to deal with data beyond the traditional
database, such as handling data that do not
usually fit in a single machine memory or disk.
One approach is to look at data as a network or
a graph with edges connecting things together,
those edges can take different forms of
relationships [2]. This metaphor of graph is
currently used in many areas: computer science,
economics, sociology, biology, and many more.
Almost anything can be represented as a graph.
Graphs are considered to be a very flexible data
model and to recognize local and global
characteristics of the system, and to analyse
different features of the complex networks.
Extensive research has been carried out on graphs
and graph processing, and have been extensively
used to efficiently process data and extract
knowledge [3].

beyond the ability of traditional systems to

However, recent graphs are
handle, either because the sizes of current graphs
are very big, and they usually do not fit in a
machine's memory, or because current algorithms
cannot process such graphs efficiently, particularly
when using the current distributed systems. Our

focus in this research is on the problem for

finding Connected Components efficiently in an
undirected graph [4]. A component represents a
graph (or subgraph) where any two vertices inside
that graph are connected via paths, and there is
no edge that connects any vertex outside the
component [5]. This problem has been well
studied, as it is an essential pre-processing step to
many graph computations, and is a building block
in complex graph analysis such as clustering.
They have large graph process ing and much of
the research so far has focused on solving the
problem using High Performance Computers [6],
with high computation power and equipped with
very large memory capacity. Large-scale graphs
(or big graphs) are usually stored using a
distributed file system, like Hadoop, either in the
cloud or locally [7]. Hadoop provide open source
software framework of commodity computers, and
the  MapReduce

processing of large-scale data on Hadoop, and it

framework  dominates  the
is commonly used for mining big graphs.
However, iterative processing is mnot directly
supported in MapReduce. Our research builds on
the knowledge that current big data processing
systems have become more advanced with
features beyond MapReduce. For example, a
processing system, like Spark, supports iterative
processing and provides additional features other
than MapReduce such as data partitioning and
caching [8]. Spark also supports graph processing
using GraphX, which is an open source Spark
APl for graph-parallel computation. Moreover,
current connected component algorithms in large
distributed  processing system only use the

traditional approach in choosing the component
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identifier for each connected component based on
the lexical ordering of the node ID value [9].
This paper is organized as follows. In Section
2 details Big Data. Then graph for system
modeling is presented in Section 3 and Big
Data-based GraphX in Section 4. Finally, Section

5 is conclusion in this paper.

2. Big Data

Big data is broadly defined as data that is too
big, fast, and hard to deal with using
conventional database tools. A more technical
view is provided that define Big data as data that
requires new technologies and architectures. This
is because the database management tools or
traditional data processing applications are unable
to process the data in a timely, cost effective
way, because it is too large to be stored and
processed and too complex and varied to be
analysed and visualized. Big data have a three
concepts that are used to explain as bellows; 1)
Volume: is the word associated with “BIG” in
big data [10]. It includes the increasing massive
amount of data collected and produced and goes
beyond the ability to hold and process easily. 2)
Variety: data come from many sources. These
include, for example, web logs, sensor data, social
media data, emails, images, documents and audio.
Data in general comes in three types: structured,
semi-structured and unstructured. Data Variety is
probably the hardest to manage when processing
a large amount of data. 3) Velocity: is concerned
with the speed of the data coming from various

sources. For example, streaming data and sensor

data or data that is required to be handled in
real-time.

Hadoop is an open source software framework
that allows for the distributed processing of large
data sets across clusters of computers using
simple programming models [11]. It is based on
MapReduce. HDFS was developed for reliable,
scalable, distributed computing. It allows working
with thousands of computers and dealing with
petabytes of data. It operates on commodity
computers to store data across hundreds of
computers [12]. Data nodes will host files, files
are divided into chunks (usually 64 megabytes
size), which are replicated on different disks
(usually three times, one disk should be on a
different rack). A Master node has a directory
that records where each file is stored and
replicated. MapReduce gives the programmer the
advantages of not needing to consider the details
of data distribution [13], parallel executing,
replication and load balancing. Its programming
concept is familiar and allows parallelised and
distributed execution for jobs across clusters of
computers [14]. It requires two functions as
bellows; 1) Map function, which is defined by
the programmer to process key-value data. Each
chunk or more of a given data will be processed
by the map function and gives output as
key-value pairs. They are then divided among
reducers in such a way that each group with the
same key goes to the same reducer. 2) Reducer
function, takes the key-value pairs and combines
all the values associated with the same key and
carries out any computation defined by the

programmer. It then outputs the new value. The
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reducer output could be in key-value pairs to
feed another mapper in an iterative way [15].
After all, Hadoop cluster is at least one
machine running the Hadoop software. In each
cluster, there is a single master node with a
varying number of slave nodes. Slave nodes can
act as both the
MapReduce and as data nodes for the HDFS.

computing nodes for the

3. Graph for System Modeling

With the huge amount of data collected, there
is an urgent need to efficiently deal with it and
extract knowledge that no one has discovered
before. One approach is to look at this data as a
network with links connecting things together,
those links can take different kind of forms of
relationships. This metaphor of networks is
currently used in many areas: computer science,
economics, sociology, biology, and many more. It
can effectively address many of the challenges in
each area by understanding the “connectedness”
of these Modelling  the

relationship in a network by graphs helps to

complex  systems.
generate a natural human interpretation and simple
mechanical analysis. Since then mathematicians
extensively studied graph and its properties.
Graphs have been used to understand complex
human and natural phenomena. In general, graph
is used in any domain when there is a need to
find a network representation of logical or
physical links between entities. Its applications
spread on wide variety of domains such as:
linguistics, €conomics,

sociology,  biology,

chemistry, and pharmacology (e.g. graphs model

the complicated structure of chemical compounds
and protein structures), and computer science (e.g.
Worldwide Web, workflows, XML documents,
computer networks, physical connections, computer
vision, video indexing, text retrieval and social
networks) and many more, where graph
algorithms have been developed to solve different
kinds of problems. <Figure 1> shows the detailed

Graph for Spark Architecture.
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Figure 1. Graph for Spark Architecture
4. Big Data-based GraphX

There is an wurgent need to deal with
structured, unstructured, and heterogencous data
instead of the traditional one. Thus, graphs are
now widely used because of its expressive power
and the ability to connected object in different
way. However, mining is hard to implement
because of the structure of the data, and size of
the data as the real-world graphs are very big,
and usually does not fit in a machine memory.
Adding to that, there is no single model that
efficiently fits all the types of graph algorithms

and application, nonetheless many have been

developed to solve specific problems or to meet
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some special classes of applications. A rising
trend to capture and store any data available,
especially as the cost of storage decreasing and
ability to capture different kind of data increase.
Pushed by the world getting more connected;
more connected devices and embedded sensors
and expanding networks and others all contribute
to found the area of the Internet of Things (IoT);
in addition, people life is more digital nowadays
than ever before, and there is increasing presence
of social media in our life (Facebook, Twitter,
Snapchat,

Instagram, and many more). The

existing real-world dataset is getting large
enormously, these datasets reflect different kind of
relationships and can be generally efficiently
represented using graph structures. However, as
the graph grow larger their size and complexity
go beyond single processing machine ability and
with  HPC

challenging task which is not always suitable for

make processing it systems a
it. Accordingly, we have several extensions that it
made to Spark to efficiently relational data and
run SQL for GraphX as shown by <Figure 2>.

User Programs
(Java, Scala, Python)

v v ¥

Spark S0L DataFrame AP

| Catalyst Optimizer |
¥
Spark
| Resilient Distributed Datasets ‘

JDBC Console

Figure 2. Spark Interface SQL for GraphX

GraphX processing library on top of Spark,

and it is implemented on top of its dataset APL

It supports the implementation of different graph

processing  models, such as vertex-centric,
gather-sum-apply, and scatter-gather. GraphX is
represented by a dataset of vertices and a dataset
of edges, and also <Figure 3> shows the detailed
description about each data processing stages

Graph for Spark Framework Model.
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Figure 3. Spark Framework Model

As mentioned above, we have a simulation
message Identification class used for message
used in the max identification & pruning steps.
message Tree class used for generate update
messages  for seed  propagation tree T.
message Propagation used in the Seed Propagation
Phase to hold the updates are generated from the
root to the child nodes, where each node notifies
its child nodes with its component identifier.
<Figure 4> presents the class diagram of the
classes used for exchanging messages between

nodes.
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Figure 4. Class Diagram

5. Conclusions

In this paper, this research has been to
examine the processing of large-scale graphs and
more specifically, enhance the performance of
finding connected components algorithms in large
graphs. Finding connected components is an
essential pre-processing step to extract knowledge
about the graph. It is also a fundamental
operation for some graph computations. The
MapReduce framework dominates the processing
of large-scale data on Hadoop, and it is
commonly used for mining big data graphX.
However, iterative processing is not directly
MapReduce.

recent works show that it is

supported  in Nonetheless, some
possible  to
outperform other models for finding connected
components using MapReduce. Accordingly, we
need to more experiment for GraphX within Big

data.
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