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ABSTRACT

In the Big Data environment,
MapReduce is one of the key approaches to
meet the increasing demands in computing
huge amount of datasets.MapReduce is a
programming model which supports distributed
and parallel computing on the data intensive
applications. Hadoop has been introduced
inorder to handle large amount of data from
multiple distributed sources.HDF'S is a tool to
implement Hadoop.In this paper a study is made
on the performance attributes of the native
mapreduce.High performance is plausible one
and only if performance attributes are well
defined and they meet the dataset requirements.
Indexterms
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INTRODUCTION
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on-line portals, e-commerce sites, and social
networking sites, have emerged as an important
computer applications[1], for delivering contents
to more than trillions of users. These services not
only deal with huge volumes of data, but also
generate a large amount of data that needs
to be processed every day. MapReduce is a
programming model which supports distributed
and parallel processing for large scale data-
intensive applications such as machine learning,
data  mining, and scientific  simulation.
MapReduce divides input into multiple small
chnks and lets them run on diverse machines in
parallel. It is highly scalable because thousands
of machines can be used as an effective platform
for distributed computing. In addition, the
MapReduce programming model[2] is designed
to be easily reached to the widest possible class
of developers; it favors simplicity at the expense

of generality by trouncing implementationdetails
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and providing simple abstract APIs. Hadoop is an
open-source implementation of the MapReduce
programming model. It is formerly developed by
Yahoo!, but is used by every other companies
including Amazon, Facebook, and The NewYork
Times due to its high performance, reliability,
and availability. Hadoop relies on its own
distributed file system called HDFS (Hadoop
Distributed File System)[4]. HDFS has a
master/slave  architecture;an HDFES  cluster
consists of a single NameNode and a number of
DataNodes. NameNode is the master server
which manages the namespace of a file system
and regulates clients’ access to files, while
DataNodes are found to manage storage directly
attached to each DataNode. HDFS has a coarse-
grained policy of replicas.The common
placement policy of HDFS is to place replica
in the diverse racks scattered. This policy
generally improves write performance by cutting
down traffic between the racks.One of Hadoop’s
basic principles is “affecting computation is
cheaper than affecting data.” This delivers the
fact that moving computation to the location of
the data is easier fact than switching over the data
to the place of the application. This is true in
case of the huge data set because the migration[3]
of the computation minimizes network traffic and

increases the overall throughput of thesystem.

When a computation task is located near the data
it consumes, we call that the task has good data
locality.

The data locality can be achieved the best,
when the data to be used and the computation are
placed in the same node.The next best case is
that the data is in any other node within the same
rack.Hadoop’s assumption is that cluster nodes
are keen to the MapReduce computation. In
Yahoo!,a large experimental cluster called
Yahoo!Grid[9] is managed by Hadoop-On-
Demand (HOD). HOD is a management system
for provisioning virtual Hadoop clusters over a
multiple physical clusters. Each engineer at
Yahoo! has an authenticated log-on account for
the cluster and allocates their own virtual nodes
on demand from a pool of physical nodes.
Therefore,they are shared by more than one
Yahoo!engineers.

Recently there have been a huge number
of advances in software frameworks, such as
MapReduce, that can be used to address the
challenges inherent to the construction of highly
parallel, high- performance and highly scalable
distributed computing systems in a much
plausible way[4]. Although MapReduce has been
successful as a distributed computing substrate
for simple highly parallel applications like

search and data storage,there have beenfew
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more complex systems such as scalable data
management systems built using this or
analogous frameworks.The problem context
lashing our information system design is the need

for web-scale informationsystems.
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MAPREDUCE AND HADOOP

MapReduce is a software framework for
dispensating and generating bulky data sets .
Users stipulate a map function that splits data
into key/value pairs and a reduce function that
merges all key/value pairs based on the key.
Many low-level tasks are expressible using the
mapreduce model including word counting and
the Page-rank algorithm.The MapReduce
software framework is easily parallelizable for
execution on bulk clusters of machines. This
enables the edifice of high- performance,
highly-scalable applications. One of the more

famous MapReduce implementations is Hadoop.

Hadoop takes care of the particulars of computing
data on compute nodes through the Hadoop
Distributed File System (HDFS), scheduling the
program's execution across a set of machines,
handling machine failures, and managing the
required inter-machine communication. Christo
Ananth et al. [8] discussed about a method,
Optimality results are presented for an end-to-end
inference approach to correct(i.e., diagnose and
repair) probabilistic network faults at minimum
expected cost. One motivating application of using
this end-to-end inference approach is an externally
managed overlay network, where we cannot
directly access and monitor nodes that are
independently operated by different administrative
domains, but instead we must infer failures via end
to-end measurements. We show that first checking
the node that is most likely faulty or has the least
checking cost does not necessarily minimize the
expected cost of correcting all faulty nodes. In view
of this, we construct a potential function for
identifying the candidate nodes, one of which
should be first checked by an optimal strategy. Due
to the difficulty of finding the best node from the
set of candidate nodes, we propose several efficient
heuristics that are suitable for correcting fault
nodes in large-scale overlay networks. NameNode
creates a restricted access for HDFS. Formerly

there were only one data node and the name node.
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In case of failure or system crash it was a very
difficult task to recover from the disaster.

The next version consisted of name node,
data node and a secondary name node. Here a
new node named secondary name node has been
introduced inorder to handle system failures and
crash. Then the future versions are found to have

similar advancements in theirdesigns.

CHALLENGES OF SIMPLIFIED DATA
PROCESSING:

We know that MapReduce is a master-
slave architectural model. The master will ping
the slave periodically inorder ensure its presence.
The communication between the nodes is carried
out through Inter Process
Communication(IPC messages). There 18
communication between the task tracker and the
job tracker done through the heart beat message.
There will be periodical responses between the
name node and the data node. If there is no such
responses then the master will consider that the
worker had failed. As MapReduce is found to be
distributed over multiple nodes, it is resilient

tofailures.

In case of master failure two distinct

significations are found to occur, current
operation dies and a new copy will be started
from the last check pointedstate.
IDENTIFICATION OF PERFORMANCE
ATTRIBUTES

The performance attributes identified are
Hardware, MapReduce, HDFS and Shuffle
Tweaks. Increasing hardware utilization helps to
improve efficiency, but is challenging to achieve
for MIA(Map Reduce with Iterative Analysis)
workloads[7]. The key insight is although MIA
clusters host huge data volumes, the iterative
jobs operate on a small fiction of the data, and
thus can be done by a small reserve of dedicated
machines. There are three main challenging
factors related to workload are namely, tasks
within a workload should have very similar
resource demands as quantified within class for
each workload dimensions. To compute numeric
breakpoints that define the boundaries between
qualitative coordinates for each workload
dimension. Minimize the number of workloads
in order to have inter task communication
between the nodes, HPC applications, small
ratio of computation to communication and the
requirement for the specialized interconnects.
Prediction of a possible intrusion attack in a
network requires continuous collection of traffic

data and learning their characteristics. The
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recent visualization technique like dimension
reduction and data projection can give us an aid
in abstract view of the data but not true
geometric  representation[6].  Unit  circle
algorithm has been defined in order to track the
back attack and the intrusions in the regular and
irregular network. The problem here is the
network topology which will lead to the delay in
data or loss of the data. The missing-data
problem is the vital conflict of this algorithm.
IMPACT OF THE RATIO TABLE

In order to handle the failure of the name
node, when the HADOOP gets started, Ratio
Table gets updated. This in turn simplifies the
work of the name node by recording the capacity
of the work assigned to each task[9]. Ratio Table
records the type of jobs and the computing
capacity ratio of each node. The computing
capacity depends on the average execution time
of a single task in that node according to the
heartbeat message of each data node. There are
two phases involved in handling the data through
the ratio table which means if the records are
available then it will divide the input according to
their computing capacity, else the data will be
equally distributed to all the nodes in the cluster
and the name node will add a new record of this
type of job in the ratio table[10]. The main result

inferred from the survey is that theexecution

time 1is proportional to that of the data
size.Common Jobs Blocks Table(CJBT) stores
the information about the jobs and the location of
the blocks. This creates a serious impact in CPU
execution time as of 86% from thewhole.

SCHEDULING MECHANISMS:

There were various scheduling
mechanisms prevailing in the MapReduce
environment inorder to  improve  the
performance of the large processing clusters.
The default scheduler within the HADOOP is
FIFO scheduler. The level of performance
generally depends on the system latency,
memory  settings, bandwidth and job
parallelization[3].

The scheduling mechanism is broadly
classified into two categories namely locality
scheduler and resource aware scheduler. Now
the serious research is moving on with resource
aware scheduler. FIFO scheduler comes under
the category of locality scheduler[3], the main
demerit of this scheduler is that they give poor
response time for the shorter jobs in presence of
largerjobs.

Early versions of Hadoop had a very
simple approach to scheduling user’s jobs. They
ran in order of submission, using a FIFO

scheduler. Typically, each job would use the

whole cluster, so jobs had to wait theirturn.
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Although a shared cluster offers great potential

for offering large resources to many users, the

problem of sharing resources fairly between

users requires a better scheduler. Production

jobs need to complete in a timely manner, while

allowing users who are making smaller ad hoc

queries to get results back in a reasonable time.

Mapreduce in Hadoop comes with a choice of

schedulers. The default in MapReduce 1 is the

original FIFO queue-based scheduler,

and there are also multiuser schedulers called the
Fair Scheduler and the Capacity Scheduler.
MapReduce 2 comes with the Capacity
Scheduler, and the FIFOscheduler.

The Fair Scheduler

The Fair Scheduler aims to give every user
a fair share of the cluster capacity over time. If a
single job is running, it gets all of the cluster. As
more jobs are submitted, free task slots are given
to the jobs in such a way as to give each user a
fair share of the cluster. A short job belonging to
one user will complete in a reasonable time even
while another user’s long job is running, and the
long job will still make progress. Jobs are placed
in pools, and by default, each user gets their own
pool. A user who submits more jobs than a
second user will not get any more -cluster

resources than the second, on average. Itis also

possible to define custom pools with guaranteed
minimum capacities defined in terms of the
number of map and reduce slots, and to set
weightings for each pool. The Fair Scheduler
supports preemption, so if a pool has not received
its fair share for a certain period of time, then the
scheduler will kill tasks in pools running over
capacity in order to give the slots to the pool
running under capacity. The Fair Scheduler will
work without configuration, but to take full

advantage of its features need to configureit.

The Capacity Scheduler

The Capacity Scheduler takes a slightly
different approach to multiuser scheduling. A
cluster is made up of a number of queues, which
may be hierarchical, and each queue has an
allocated capacity. This 1s like the  Fair
Scheduler, except that within each queue, jobs
are scheduled using FIFO scheduling. In effect,
the Capacity Scheduler allows users or
organizations to stimulate a separate MapReduce
cluster with FIFO scheduling for each user or
organizations to stimulate a separate MapReduce
cluster with FIFO scheduling for each user or
organization. The Fair Scheduler, by contrast,
enforces fair sharing within each pool, so running

jobs share the pool’sresources.
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EXPERIMENTAL SETUP € hduser@systemccé-04: ~

Setting up of the HADOOP infrastructure # enable programmable completion features (you don't need to enable
. . # this, if it's already enabled in /etc/bash.bashrc and [etc/profile
Setting up of the Hadoop infrastructure, # sources fetc/bash.bashrc).
if [ -f [etc/bash_completion ] && ! shopt -oq posix; then
the steps involved are , + [etc/bash_conpletion

fi
1.Configure the system with the

#HADQOP VARIABLES START
export JAVA_HOME=/usr/1ib/jvm/java-7-openjdk-ando4

Ubuntu OperatlngSyStem- export HADOOP_INSTALL=/usr[local/hadoop
. . ) export PATH=SPATH:SHADOOP_INSTALL/bin
ii.Installation of JDK inUbuntu. export PATH=SPATH: SHADOOP_INSTALL/sbin
export HADOOP_MAPRED_HOME=SHADOOP_INSTALL
iii.Installation ofHADOOP. export HADOOP_COMMON_HOME=SHADOOP_INSTALL

export HADOOP_HDFS_HOME=SHADOOP_INSTALL

export YARN_HOME=SHADOOP_INSTALL

export HADOOP_COMMON_LIB_NATIVE_DIR=SHADOOP_INSTALL/lib/native
export HADOOP_OPTS="-Djava.library.path=5HADOOP_INSTALL/Lib"
#HADOOP VARIABLES END

Fig 1.3 Hadoop Configuration

€ % localhost il QeE 4 & =

Hadoop job 201512112241 0001 on

localhost
"".-;irrnie.ia-.-a" 5 lines, 135 characters User: root
. . . . Job Name: word count
Flg 1'1 CheCklng out JAVA lnstallatlon Job File: hdfs.//localhost:9000/app/hadoop/tmp/mapred/staging/root/.staging

fjob 201512112241 0001/job.xmi
Submit Host: user-virtual-machine
S0 hdusar@svatamed;23: o Submit Host Address: 127.0.1.1
FYour public key has been saved in [root/.ssh/id_rsa.pub. Job-ACLs: All users are allowed
The key fingerprint is: Job Setup: Successful
‘- 85:8?:?a:cB:Ta:cZEEQ:fé_:fc:cézcb:15:3d:ee:fb root@systemcc6-23 Status: Succeeded
I’_‘f["'ngszgig‘]“_’T?Tf inage 1s: Started at: Fri Dec 11 22:52:02 PST 2015
i ’ Finished at: Fri Dec 11 22:53:01 PST 2015
Finished in: 58sec
Job Cleanup: Successful

\
\
\
\
\
\
\
\
\
+

% o Failed/Killed
Kind Complete |Tasks Pending | Running | Complete | Killed ntt% .
100.00%
— 3 0 o| 3| o 010
root@systemcc6-23: /# cat ~/.ssh/id_rsa.pub >> ~/.ssh/authorized keys ' E ’ '

root@systemcc6-23:/# sudo apt-get install vim

Reading package lists... Done

Building dependency tree

Reading state information... Done ‘N’

The following extra packages will be installed: FUTURE ORK
vim-runtime

Suggested packages: . .
ctags vimdoc vin-scripts So far various experiments has been

Fig 1.2 Installation of Hadoop

conducted by various authors and inferences
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were made. The future work that has been
planned for implementation is the invention
of new scheduling algorithm. This has been
planned to bring out new era in performance

attribute.

CONCLUSION

This paper has been made on the
literature survey as the survey paper based
on some of the performance attributes
identified. The conclusion obtained from
this is that development of new scheduling
algorithm that will make drastic change in

the performancescenario.
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