International Journal of Engineering Research & Technology (1JERT)
NCITSF 14 Conference Proceedings
ISSN: 2278-0181

An Approach to Optimize QOS Scheduling for
MapReduce in
Big Data

Rama Satish KV
Research Scholar, R&D Centre
E N 8 Instituie of Technology
Bangalore, INDIA
ramasatish.k, vigrmsit.ac.in

Abstract— In present day scenario, the Cloud has become an
inevitable need for majority of IT operational organizations. In
the last few decades, the best platform to develop data-insensitive
applications, the World Wide Web was most preferved as it
posses the communication characteristics as more efficient and
open in nature. The predominant technigues for data insensitive
applications are various search engines, online retail operations,
social media, web mails etc. These all data-insensitive
applications are based on data mining and related indexing
approach that require the spread out of data sizing from few
gigabyte to multiple Petabytes. In order to gain a higher
productivity and efficient data utilization, the analysis of Big
Data is must. Apache Hadoop is one of the most emerging
technologics being considered for QoS oriented data retrieval and
cloud optimization.
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1. INTRODUCTION | Heading 1)

The cloud computing is in general stated as an internet
based computing/service where all the comprising functions
such as data storage, servers and applications are facilitate to
corlain organizalions  using  internel  connectivity,  Thus,
comparing this technique with conventional approach of “Owe
and Use” concept. the implementation of cloud technology
might be a potential infrastructure that would eliminate the
issuc of purchasing and maintaining severs applications or
frastructure. The cloud mifrastructure facilitates the alled
users to access and employ the resources as per their
requirement in real tme applications, Thus, it can be stated
here that this clomd computing svstem facilitates users to have a
very expedient and of course on-demand resource access for
the resources,

The emerging applications cause them to become more
data-insensitive in behavior, In the last few decades, the best
platform to develop data-insensitive applications, the World
Wide Web was most preferred as it posses the communication
characteristics as more efficient and open in nawre[35]. The
predommant techniques for data insensitive applications are
various search engines, online retail operations, social media,
web mails ele. These all data-insensitive applications are based
on data mining and related indexing approach that require the
spread out of data seng from lew gigabvie o muliiple
Petabyies. Considering an example of Google search engine,
even if with MapReduce implementation in parallel processing,
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it has 1o process approximate 20 Petabvies ol data every day.
Certain survey states that in 2010, there were 1.2 Zeta bytes of
data present as digital data and in the same way in 2011 there
were 300 Cuadrillion of file present as unstructured data [3].
Thus, considering such huge data collection and its efficient
retrieval, a concept called Big Data came into existence,

The concept of present trends of Big Data is different from
the traditional Business Intelligence approach. In present lime,
there are gigantic data collections in clond which are required
o be accessed in certain optimum way., A number of
approaches have been developed for QoS oriented data
placements and its guality utilization. And a number of issues
are there which are required to be taken into consideration for
optimizing the Big Data systems architecture. Few of the
predominant issues are modeling of true risks factors,
recotmmendation engines, threat analysis, Ad targeting, charn
analysis of customers, trade surveillance, ete. In order 1o gain a
higher productivity and efficient data utilization, the analysis of
Big Data 15 must. Apache Hadoop 15 one of the most emergmg
technologies being considered for QoS oriented data retrieval
and cloud optimization,
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In present day scenario, there has been a great demand of
optimum data access and respurce ufilization with minimum
latency and system complexity and for these all, there must be
a Tare management optimization in processing units of Hadoop,
Considering the organizational details of Hadoop systems,
there are two  predominant paris of Hadoop, The first
component presents Hadoop Distributed File systems (HDFS)
and second components states for Map Reducing framework,

A, Hadoop Distributed File Svstems (HDFS)

HDFS has been developed while keeping in mind of the
function of Google File System (GFS). In the present day
scenario, the HDFS syvstem classifics whole files into certain
defined block sets which are further replicated into numerous
other nodes with no specific monitoring whether the blocks are
being divided evenly, Whenever there is the initialization of
cerlain Job the processor allied with mdividual node functions
with its allied local disk. The specificity of Hadoop is that this
system can perform efficiently with the structured as well as
unstructured data.
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In HDFS system, the overall data is at first organized into
certain files and directories, where the files are divided into
certain data blocks that are further distributed across cluster
nodes. [n order to handle the block there is always replication
and for assuring the data security the checksum is taken into
consideration, In Hadoop the svstem performance or the allied
clusters can be effectively optimized because these multiple
nodes do function concurrently so as to deliver higher
throughput. This is the matier of fact that the Hadoop system is
becoming a potential system tor robust computing platform in
data-insensitive applications, then while the rising up issues
allied with performance due to the lack of high disk and
network input-output resowrces and high paced increase in
input output provessing its efficiency 13 getting conlined.

Tt can also he stated that in case of cluster environment for
data-insensitive applications the disk and network input output
related process causes higher bottlenecks in performance as
compared Lo other factors like memory or CPU processing.

B, MapReduce Svstems

The second and the most signiticant part of Hadoop is the
MapReduce sysiem that introduces itself as a framework that
can effectively simplify the overall complexity of running
parallel data process across the network of computing nodes.
The system of MapReduce facilitates the programmer for
disiributing  programs across the nodes in the cluster. In
Hadoop system, MapReduce is a programming architecture
and allicd combined implementation of sysiem for processing
huge data sets and this scheme has been specially developed
with the goal to process with unstructured data and thus it
functions in such a way that it parallelizes and executes the
huge data sets or jobs over a computing cluster. This system is
sufficient for processmg 1005 of terabytes of data over 1000s
of distributed nodes in certain defined clusters, This system
handles  chaotic  mformation ke dealing  with  failure,
development of applications, duplications of task or jobs,
result’s aggregation. and thus this approach assists the
developer or programmers Lo emphasize on the functional logic
of applications. The framework MapReduce has heen
popularized by open-source Hadoop model because of its
efficiency in exploiting huge data seis and in majority of the
large scale Big Data applications, it has been evaluated for
fulfilling growing business goals, and thus scheduling
approaches for guality resource utilization and performance
optimization is being advocated a lot to enhance its
applications for Big Data era.

The uniqueness of MapReduce framework is that this
approach  takes mto consideration of handling of data
collections across the multiple nodes and then returns back the
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Here in this paper, we have focused on the highly
robust factor that could ellicienily optimize the syslem
pertormance and it is MapReduce with cenain scheduling
approach o optimize QoS. In order to develop or optimize the
existing Hadoop system’s MapReduce model, it is better 1o
understand the real operations to be executed in MapReduce
model. Herewith the processing of MapReduce Model has been
diseussed so as to come with an ohjective, where the possibility
of further optimization can be explored.

PERFORMANCE OPTIMISATION

The individual of the MapReduce application
possesses two predominant kinds of operations. The first is
Map operation while second one signifies for Reduce operation
where the Map as well as Reduce operation takes place in
individual application. As the Mapping process is independent
of the others so it can be executed in parallel with multiple
virtual machines. In the same way the process ol Reduce can
be exhibited while performing reduction phase. The kevs heing
used for Map process is shared in the Reduction step also, The
key based process makes this system highly robust in case ol
tault-tolerability.  These all  characteristics make the
MapReduce system to operate efficiently as compared to
commodily servers. In Map phase the system introduces uscr-
oriented logics to the input data while in reduce phase the
intermediate results are processed and it results as the final
reduced data in the form of key/value pair presentation. In this
overall system the execution of Map process is firther
categorized into two phase. In first phase achieves the task and
then organize the tasks into records which are further processed
tor further Map process. And then as discussed earlier the
Reduce process comes into existence that Reduce the task with
the help of key pairs, The optimum spage for QoS optimization
in cloud environment and in Big Data environment, the Load
Distribution could be a potential factor to be explored for
en hancements.

Load balancing can be considered as one of the
predominant factor allied with clond computation, Here the
load factor could be anything like memory, CPU capacity,
delay factors etc. so in order to have an optimum QoS it is
always needed to share or distribute the load across numerous
nisdes 80 as to enhance the overall resource utilization and
performance enhancement. This might ensure the prevention of
situation where certain nodes could be overloaded and some
wiold remain idle. The overall objective of the Load balaneimg
approach could be to:

. - i e  (ptimize the overall svstem performance,
single entity results or data sets, On the other hand this is the P yremp
factor that ascertains the Tault-tolerance which is visible 1o the o Maintaining stability of the system,
developers or programmers, Thus, considering the architectural . -
view of Hadoop applicaion for Big Dala scenario, the * Developing a fault tolerant system model,
performance enhancement can be obtained efficiently when e Accommodating future modifications to ensure higher

focused on MapReduce optimization. The proper load
distribution across the clusters and the allied nodes might be a
significant step to ensure the Cuality of Service (QoS).
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Considering the above mentioned brief’ of MapReduce Author Approgck weed Application
mechanism in Hadoop and the requirement of Load balancing Radu Lovorsping  dat | OPUMEM sclection of wansfer
in Hadoop while exhibitling MapReduce process, it can be 11"“1':“-“ el | iy F'“‘C'WL and :hhm: '=-“|-"|°5”‘E-h_d“m
found that there could be a huge possibility for further system S WSS Solsommsc S —1- HyRRLacihss NG NI IAchies
L. X e . Cairong Yan | Virtual mechine | Global resource optimization.

development and optimization in terms of efficient load cial [2] VM) placement
distribution across the comprising nodes and it can be a Software load
significant step Lo oplimize the overall sysiem performance. ) balaneer scheme | Cloud — fle  wansfer system
The scheduling approach might be a significant factor for Margula L et | and — rehalancing | posscssing less file movement

- A e . . aul [3] using Bulk | costs and algenithmic overhcads
ensuring the higher quality of service and here in this research Synchronous fior data clustering,

domain it would be a polental segment 1w be explored.

Developing a robust scheduling scheme for optimizing overall Kursmumi, S. | [0 intensive jobs of | Roducing 10 wait  while
MapReduee operation while taking into account of dominant ctal [4] Hadoop Ei?:;:"::g cortain - wark
factors like capacity, delay/time, resource allocation, even load Bi-Hadoop scheme At - :
distributions among all comprising clusters or nodes, would be Xiao Yuct al | to Optimum L':f;l‘_;d;:‘i"’i aum“’;"'ﬂ‘;f“:‘;' daf::
a noble step to optimize overall Hadoop framework for Big (] extension OF | 1
Data applications. [la_d_uup )
Partormance of o . R
Minoyi Luet | peneric F'_“p]‘.\}"‘ lnms:.:gn? el loeality Inl.
Thus getting motivated form this possibility and scope al [7] [adoop REC 'l‘ltl'-“d"_lk'- ) manilold  memery
for further enhancement here in this research proposal the architecture i “"“f“““” .
author has proposed a system model called, SBLsM: QoS R asool. A Hadoop schedulers [_i}t'nd :;Et]m lhu:1 chr.m:ti_cs
oriented Scheduling Based Load Disuibution Scheme for astoll, A €| schemes and  Fair | PYOPET schecduling schemes for

MapReduce applications which is in {act a load disuibution
based system model for MapReduce in Hadoop system
functional on Microsoft Azure plaitform where the Hadoop

Parallel {BSP)

al [9]

Chen He et al
[11]

sharing approaches

Optimizetion using
Open Seience Girid

heterogeneous kind of Hadoop
syalems

Enhance  faults  allied  with
Hadoop's tolerability for huge

would be ins!al]ur.l in HD INSIGHT. Here in this proposed &m:ﬂ: ::j::ltl:j'tll'll ved 4 resource monitoring
system, the Virtual Machines (VMs) would be generated using Mingli Wu et | monitoring in | approach of Hadoop, that can
CENT 08 mnning on VMs, In this research work, the al [12] I_[udut::p usling t:iml}’ fucilitate real-time
consideration of HD Insight has been emphasized because it Lianglia and Nagios | monitoning system :

encompasses numerous grids and for accessing these grids in Kewen Wang | OUided ;r:l;:mni“;::m I':;‘]‘Il‘;;ﬂ “T::l':
real time applications it is required to have Hadoop system that et al [13] contiguration MapReduce scheme for process

is ultimately a cluster of Virwal Machines in  cloud
enviromment.  Thus, the would  be

opramizer scheme

optimization

This enhanced svstem was based

ment. . T'C:_il:al’ch_ _Pl'ﬂl_’mal Kepang Ye et avirtual cluster on the lerge-scale MapReduce-
emphasizing its root point on the optimization of MapReduce " [ll ”g platform called | 0% mfnﬁ: i Eﬁmming
scheme while taking into account of efficient scheduling vHadoop technique. §
process to ensure optimum load distribution across the nodes in HPSO-CiA & A P
i Sadasivam sarallel This approach facilitating higher
the cloud network, Sandaslvam, paratiel load balancing facility and thus
G oetal [15] | programming e
OPUIMLm TesouTee utilization
scheme
IV. RELATED RESEARCH WORK lT"‘:\f.“'E"“s' ‘1;: d‘:.p"" 11”:':“’“.""
. AmTmEEE & Ume facir
In order o define an 1ssue and research scope in cloud process  initizlization that  was
network  and  specially  Hadoop  Model  for Big  Data System o | EXMibited by enhaneing its setup
applications, here we have conducted a review process where i enlaicing the and cleanup '““"’5-,
Pp P g
all the related and existing systems were discussed and fimshuang execution time | 2 Replavement of pull-mode! task
: : o g SY Yan ctal [146] wrind . handing over scheme with a new
analyzed for their strength and weaknesses. And  thus perin OF | sodel called push-mod,

considering  those all factors, we have delined  certain
objectives in this research work and scope for further

MipReduce process

1, Replacement model tor instant
message  communicabion ot the

development. place of hewrtbeat-hased
coanimy i cation scheme,
In conventional approach, the MapReduce framework evaluate  the  differences  or

considers a tightly tied homogeneous cluster employed with an
applications of data-intensive kinds. Few other work such as
[19] illustrated that in case of computational heterogeneous
environment, the systems developed in Hadoop for recognizing
the straggler jobs gets break down and thus the developed
LATE scheduling scheme facilitates  better measure  for
performing identification, prigritizing and scheduling,

The reviews conducted are as follows:

TABLEL RELATED WORK ON OPFTIMIZATION IN BIG DAaTA
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Shafer, J, e
al [1#]

Reasons tor

hottleneck

tradeofs between the replacement
efficiency, s portability and the
petformance faclor in HDES

Here in our proposed systems also, we have considered the
nodes in its heterogeneous state. Some other work [20]
illustrated that regardless of optimization in stragglers, the
overall performance of MapReduce frameworks remains as
poar only as considered even with load balancing approach
emploved for MapReduce that could cause extreme and burst
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scenario in communication. The predictive load balancing
approach was emploved to eliminate such prohlems. In certain
specific consideration of our proposed work, here we do not
emphasize on solving the problem of reliability, but here we
are much concerned with the issue of overall cloud
performance while taking into account of resource allocations,
capacity oplimization, latency optimization, ete. in some other
work [21] a MapReduce tramework was proposed in a global
wide-area volunteer surroundings. Then while this approach
was used with the BOINC framework where all the comprising
data were hold by the unitary central scheduler. In this rescarch
proposal, we are not considering such restrictions. Luo et al,
[22] in their work developed a multi-cluster MapReduce
scheme while emphasizing on compute intensive tasks which
could as for resources in multiple clusters for  higher
compultational power. A scheme called pipelining MapReduce
was proposed in [23] with introducing certain modification in
Hadoop workflow so as to get optimized responsiveness and
overall performance, Their proposed system enables the
shuftling of intermediary data devoid of storing it to the disk.
On contrary in this research proposal the scheme being
proposed might be employved for deciding in which data link
there should be ow and their approach might be emploved for
optimizing the data transfer. In [24] a svstem called purliens
system was proposed that considers MapReduce framework in
a single cloud. Even this svstem was unique in that case that
this approach emphasizes on locality in the shullling phase and
further focuses on the pairing between the localization of tasks
with WMs and the daw or resource. Then while, this system
couldn’t facilitate an end-to-end system optimization for data
flow in MapReduce frameworl,

This is matter of fact that the previous researches have
made better effort 1o optimize the overall performance of

technology for creating Virtual Machines (VMs) using CENT
085, running on individual machines. With the consideration of
D Insight technigque here we propose the cloud system
simulation with numerous grids in cloud network and for
aceessing each grid we integrate Hadoop model which itsell is
the clusters of Vs, In this propoesed research work we intend
o consider Hadoop model with ils components as the general
Hadoop Distributed File System (HDFS) integrated with our
optimized and scheduled MapReduce framework, Here in the
proposed sysiem model. we have emphasized our research
towards  Quality  of  Service {QoS8)  oriented  Hadoop
optimization tor Big Daa applications in real time scenario,
Here, our proposed system  aims to bring  optimum
enhancements in the performance parameters of Hadoop based
clond computing environment with enriched latency, delay,
overheads, bottlenecks and oplimum resource oplimization and
thus coming up with the optimum QoS enriched clond system.

VI, CONCLUSIONS

This paper is a survey on the rvesearch in the area of
optimizing big data processing with IHadoop, We have
proposed a QoS perlormance oriented highly robust scheduling
scheme for MapReduce framework of Hadoop cloud model, As
per the review conducted and retrieved analysis data, our
proposed system represents itsell as the optimum approach for
accomplishing best QoS for Big Data applications.
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