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Abstract— One and most significant and rising
application of massive information happens in social
networks on the net, here billions of individuals of the
planet connect and therefore the range of users at the side
of their numerous activities is growing quick. The
quantity of registered users in Facebook, the biggest
social network within the world has been over five
hundred million. One important task in Facebook is to
grasp quickly the dynamics of user behavior trends and
user wants supported massive information sets recording
busy user activities. The MapReduce framework and its
open supply implementation Hadoop give a scalable and
fault tolerant infrastructure giant} information analysis
on large clusters. However, MapReduce based mostly
information warehouse systems are with success inbuilt
major internet service suppliers and social network
Websites, and area unit taking part in important roles for
death penalty numerous daily operations like; internet
click stream analysis, advertising analysis, data
processing applications, and lots of others.

In this paper, we tend to delineated a performance
downside in HDFS (Hadoop Distributed File System) on
heterogeneous clusters. impelled by the performance
degradation caused by nonuniformity, we tend to
designed and enforced a knowledge placement
mechanism in HDFS. The new mechanism distributes
fragments of Associate in Nursing input data to
heterogeneous nodes in keeping with their computing
capacities

Index Terms— Hadoop, MapReduce.

I. INTRODUCTION

This is Associate in Nursing era of knowledge explosion,
within which several information sets being processed and
analyzed area unit referred to as “big data”. massive
information needs massive} quantity of storage it conjointly
demands new information management on large clusters of
trade goods hardware as a result of it's troublesome to manage
typical information systems massive information. One and
most significant and rising application of massive information
happens in social networks on the net, here billions of
individuals of the planet connect and therefore the range of

Manuscript received July 16, 2015

Richa Jain, Research Scholar, Truba Institute of engg.and information
technology, Bhopal

Amit Saxena, Professor,
technology, Bhopal

Dr. Manish Manoriya, Professor, Truba Institute of engg.and
information technology, Bhopal

Truba Institute of engg.and information

45

users at the side of their numerous activities is growing quick.
Take Associate in Nursing example, the quantity of registered
users in Facebook, the biggest social network within the world
has been over five hundred million. One important task in
Facebook is to grasp quickly the dynamics of user behavior
trends and user wants supported massive information sets
recording busy user activities. The MapReduce framework
and its open supply implementation Hadoop give a scalable
and fault tolerant infrastructure giant} information analysis on
large clusters. However, MapReduce based mostly
information warehouse systems are with success inbuilt major
internet service suppliers and social network Websites, and
area unit taking part in important roles for death penalty
numerous daily operations like; internet click stream analysis,
advertising analysis, data processing applications, and lots of
others. With the analysis on Facebook systems and large user
information sets, we are able to summarized the subsequent
four important needs for a knowledge placement structure
during a MapReduce atmosphere.

» Fast information loading. Loading information
quickly is important for the Facebook production
information warehouse. On average, over 20TB
information area unit pushed into a Facebook
information warehouse each day. Thus, it's
extremely fascinating to cut back information
loading time, since network and disk traffic
throughout information loading can interfere with
traditional question executions.

» Fast question process. several queries area unit
response-time important so as to satisfy the wants of
each realtime web site requests and significant
workloads of call supporting queries submitted by
highly-concurrent users. this needs that the
underlying information placement structure retain
the high speed for question process because the
quantity of queries speedily will increase.

» Highly economical cupboard space utilization.
speedily growing user activities have perpetually
demanded scalable storage capability and
computing power. restricted space demands that
information storage be well-managed, in observe, to
deal with the problems on the way to place
information in disks in order that area utilization is
maximized.

» Strong adaptivity to extremely dynamic employment
patterns. information sets area unit analyzed by
totally different application users for various
functions in many alternative ways that Some
information analytics area unit routine processes that
area unit dead sporadically during a static mode,
whereas some area unit ad-hoc queries issued from
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internal platforms. Most workloads don't follow any
regular patterns, that demand the underlying system
be extremely adjustive to sudden dynamics in
processing with restricted cupboard space, rather
than being specific to bound employment patterns.

II. INFORMATION PLACEMENT FOR MAPREDUCE

A important challenge in planning Associate in Nursingd
implementing an economical information placement structure
for a MapReduce based mostly information warehouse
system is to deal with the on top of four needs considering
distinctive options during a MapReduce computing
atmosphere. In typical information systems, 3 information
placement structures are wide studied, which are:

» Horizontal row-store structure,

» Vertical column-store structure, and

» Hybrid kiss of peace store structure.
Each of those structures has its benefits considering one
among the on top of needs. However, merely porting these
information base-oriented structures into a Map Reduce based
mostly data warehouse system cannot absolutely satisfy all
four needs. We tend to here in short summarize major
limitations of those structures for giant information. First,
row-store cannot support quick question process as a result of
it cannot skip inessential column reads once a question solely
needs solely a couple of columns from a large table with
several columns. Second, column store will usually cause
high record reconstruction overhead with costly network
transfers during a cluster. This can be as a result of, with
column-store, HDFS cannot guarantee that each one fields
within the same record area unit keep within the same cluster
node. Though pre-grouping multiple columns along will cut
back the overhead, it doesn't have a robust adaptively to retort
extremely dynamic employment patterns. Third, with the goal
of optimizing mainframe cache performance, the hybrid kiss
of peace structure that uses column-store within every disk
page cannot facilitate improve the I/O performance for
analytics of massive information.

III. INFORMATION PLACEMENT ISSUES IN HADOOP

An increasing range of common applications became
data-intensive in nature. within the past, the planet Wide
internet has been adopted as a perfect platform for developing
information intensive applications, since the communication
paradigm of the net is sufficiently open and powerful.
Representative data-intensive internet applications embrace,
however not restricted to, search engines, on-line auctions,
webmails , and on-line retail sales. Data-intensive
applications like data processing and internet categorisation
ought to access ever-expanding information sets starting from
a couple of gigabytes to many terabytes or maybe petabytes.
Google, for instance, leverages the MapReduce model to
method around twenty petabytes of knowledge per day during
a parallel fashion. MapReduce is a sexy model for parallel
processing in high performance cluster computing
environments. The measurability of MapReduce is tested to
be high, as a result of a MapReduce job is partitioned off into
various tiny tasks running on multiple machines during a
large-scale cluster.

MapReduce application directs file queries to a namenode,
that successively passes the file requests to corresponding
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information nodes during a cluster. Then, the information
nodes at the same time feed Map functions within the
MapReduce application with massive amounts of knowledge.
once new application information area unit written to a come
in HDFS, fragments of an outsized file area unit keep on
multiple information nodes across a Hadoop cluster. HDFS
distributes file fragments across the cluster, assumptive that
each one the nodes have identical computing capability. Such
a homogeneity assumption will probably hurt the
performance of heterogeneous Hadoop clusters. Native
Hadoop makes the subsequent assumptions. First, it's
assumed that nodes during a cluster will perform work on
roughly a similar rate. Second, all tasks area unit assumed to
create progress at a relentless rate throughout time. Third,
there's no price to launching a speculative task on a node that
will otherwise have Associate in Nursing idle slot. Fourth,
tasks within the same class (i.e., map or reduce) need roughly
a similar quantity of labor. These assumptions inspire US to
develop information placement schemes which will
perceptibly improve the performance of heterogeneous
Hadoop clusters. we tend to observe that information vicinity
could be a determinant issue for Hadoop's performance. To
balance employment, Hadoop distributes information to
multiple nodes supported space availableness.

Such information placement strategy is extremely sensible
and economical for a undiversified atmosphere wherever
nodes area unit identical in terms of each computing and disk
capability. In undiversified computing environments, all the
nodes have identical employment, assumptive that no
information wants

to be affected from one node into another. during a
heterogeneous cluster, however, a high performance node
tends to complete native processing quicker than a
low-performance node. once the quick node finishes process
information residing in its native disk, the node has got to
handle unprocessed information during a remote slow node.
The overhead of transferring unprocessed information from
slow nodes to quick peers is high if the quantity of affected
information is large. Associate in Nursing approach to
enhance MapReduce performance in heterogeneous
computing environments is to considerably cut back the
quantity of knowledge affected between slow and quick nodes
during a heterogeneous cluster. To balance information load
during a heterogeneous Hadoop cluster, we tend to area unit
impelled to research information placement schemes, that aim
to partition an outsized information set into information
fragments that area unit distributed across multiple
heterogeneous nodes during a cluster. Contributions of our
information Placement Schemes during this chapter, we tend
to propose {a informationja knowledgelan information}
placement mechanism within the Hadoop distributed filing
system or HDFS to ab initio distribute an outsized data set to
multiple nodes in accordance to the computing capability of
every node. additional specifically, we tend to implement a
knowledge reorganization formula additionally to a
knowledge  distribution formula in HDFS. {the
information|the infolthe information} reorganization and
distribution algorithms enforced in HDFS is wont to solve the
information skew downside thanks to dynamic data insertions
and deletions.
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IV. THE INFORMATION PLACEMENT FORMULA

4.1 INFORMATION PLACEMENT IN
HETEROGENEQOUS CLUSTERS

In a cluster wherever every node features a native disk, it's
economical to maneuver processing operations to nodes to
that application information area unit set. If information aren't
regionally obtainable during a process node, information
ought to be affected via network interconnects to the node that
performs the information process operations. Transferring an
outsized quantity of knowledge ends up in excessive network
congestions, that successively will deteriorate system
performance. HDFS permits Hadoop applications to transfer
process operations toward nodes storing application
information to be processed by the operations.

In a heterogeneous cluster, the computing capacities of nodes
might considerably vary. A high performance node will end
process information keep during a native disk of the node
abundant quicker than its low-performance counterparts. once
a quick node completes the process of its native computer file,
the quick node should perform load sharing by handling
unprocessed information set in one or additional remote slow
nodes. once the quantity of transferred information thanks to
load sharing is extremely massive, the overhead of moving
unprocessed information from slow nodes to quick nodes
becomes a important performance bottleneck in Hadoop
clusters. to spice up the performance of Hadoop in
heterogeneous clusters, we tend to aim to attenuate
information movement activities determined among slow and
quick nodes. This goal is achieved by {a information|a
knowledgelan information} placement theme that distributes
and stores data across multiple heterogeneous nodes
supported their computing capacities. information movement
overheads is reduced if the quantity of file fragments placed
on the disk of every node is proportional to the node's
processing speed.

To achieve the simplest I/O performance, one might create
replicas of Associate in Nursing computer file file of a
Hadoop application during a approach that every node during
a Hadoop cluster features a native copy of the computer file.
Such a knowledge replication theme will, of course, minimize
information transfer among slow and quick nodes within the
cluster throughout the execution of the Hadoop application.
sadly, such a data-replication approach has 3 obvious
limitations. First, it's terribly costly to make an outsized range
of replicas in large-scale clusters. Second, distributing an
enormous range of replicas will prodigally consume scarce
network information measure in Hadoop clusters. Third,
storing replicas needs Associate in Nursing immoderately
great amount of space, that successively will increase the
value of building Hadoop clusters.

Although all replicas is created before the execution of
Hadoop applications, important efforts should be create to cut
back the overhead of generating excessive range of replicas. If
the data-replication approach is utilized in Hadoop, one has
got to address the matter of high overhead for making file
replicas by executing a low overhead file replication
mechanism. for instance, Shen and Zhu developed a proactive
low-overhead file replication theme for structured
peer-to-peer networks. Shen and Zhu's theme could also be
incorporated to beat this limitation. to deal with the on top of
limitations of the data-replication approach, we tend to area
unit that specialize in information-placement methods
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wherever files area unit partitioned off and distributed across
multiple nodes during a Hadoop cluster with none data
replicas. Our information placement approach doesn't accept
any comprehensive theme to take care of information replicas.
withal, our information placement theme is pronto integrated
with any data-replication mechanism. In our information
placement management mechanism, we tend to designed 2
algorithms and incorporated the algorithms into Hadoop's
HDFS. the primary formula is to ab initio distribute file
fragments to heterogeneous nodes during a cluster. once all
file fragments of Associate in Nursing input data needed by
computing nodes area unit obtainable during a node, these file
fragments area unit distributed to the computing nodes. The
second information placement formula is employed to
reorganize file fragments to unravel the information skew
downside. There 2 cases within which file fragments should
be reorganised. just in case one, new computing nodes area
unit superimposed to Associate in Nursing existing cluster to
possess the cluster enlarged. just in case 2, new information is
appended to Associate in Nursing existing input data. In each
cases, file fragments distributed by the initial information
placement formula is discontinuous .

INITIAL INFORMATION PLACEMENT
The initial information placement formula begins by dividing
an outsized input data into variety of even sized fragments.
Then, the information placement formula assigns fragments to
nodes during a cluster in accordance to the nodes' processing
speed. Compared with low performance nodes, high
performance nodes area unit expected to store and method
additional file fragments. allow us to contemplate a Hadoop
application process its input data on a heterogeneous cluster.
despite the non uniformity in node process power, the initial
information placement theme has got to distribute the
fragments of the {input file|linput information|computer file}
during a approach that each one the nodes will complete
process their native data inside nearly a similar period of time.
In our preliminary experiments, we tend to determined that
the computing capability of every node during a Hadoop
cluster is kind of stable for a couple of tested Hadoop
benchmarks, as a result of the latency of those Hadoop
benchmarks on every node is linearly proportional to
computer file size.
As such, we are able to quantify every node's process speed
during a heterogeneous cluster employing a new term referred
to as computing magnitude relation. The computing
magnitude relation of a computing node with relation to a
Hadoop application is calculated by identification the
appliance. Our preliminary findings show that the computing
magnitude relation of a node might vary from application to
application.
Steps for information distribution Procedures
e Get the configuration, calculate the computing
magnitude relation and utilization
Build and kind 2 lists: under-utilized node list and
over-utilized node list
Select the supply and destination node from the
separate lists
Transfer originate supply node to destination node
Repeat step three, four till any list is empty
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Input file fragments distributed by the initial data-placement
formula is discontinuous thanks to one among the subsequent
reasons:
e new information is appended to Associate in Nursing
existing input file;
e data blocks area unit deleted from the present input

file;
e new information computing nodes area unit
superimposed into Associate in Nursing existing

cluster, and

e existing computing nodes area unit upgraded (e.g.,
main memory is enlarged or laborious drives area
unit upgraded to solid state disks).

These reasons might trigger the necessity to unravel dynamic
information load-balancing issues. to deal with the dynamic
load equalization issue, we tend to style a knowledge
distribution formula to reorganize file fragments supported
updated computing ratios. the information distribution
formula is delineated because the following 3 main steps.

» First, just like the initial information placement, data}
distribution formula should bear in mind of and
collect information relating to the configuration and
space utilization of a cluster.

» Second, the information distribution formula creates
and maintains 2 node lists. the primary list contains a
group of nodes within which the quantity of native
fragments in every node exceeds its computing
capability. The second list includes nodes which will
handle additional native fragments because of their
high performance. the primary list is named
over-utilized node list; the second list is termed as
under-utilized node list.

» Third, {the information(the info)the information}
distribution formula repeatedly moves file fragments
from Associate in Nursing over-utilized node to
Associate in Nursing underutilized node till data
load area unit equally distributed and shared among
all the nodes.

In a method of migrating information between a try of
Associate in Nursing over-utilized Associate in Nursingd an
under-utilized nodes, the information distribution formula
moves file fragments from a supply node within the
over-utilized node list to a destination node within the
underutilized node list. Note that the formula decides the
quantity of bytes instead of fragments and moves fragments
from the supply to the destination node. The on top of load
sharing method is continual till the quantity of native
fragments in every node matches its speed measured by
computing magnitude relation. once the information
distribution formula is completed, all the heterogeneous
nodes during a cluster area unit expected to end process their
native information inside nearly a similar period of time.

42 DYNAMIC
STRATEGY

In a heterogeneous cluster, the computing capability for every
node isn't a similar. Moreover, for various sorts of job, the
computing capability magnitude relation of nodes also are not
a similar. Therefore, a Dynamic information Placement
(DDP) strategy is conferred in keeping with the categories of
jobs for adjusting the distribution of knowledge blocks.

INFORMATION PLACEMENT

48

V. IMPLEMENTATION OF THE DYNAMIC
INFORMATION PLACEMENT SCHEMES

5.1 ACTIVITY NONUNIFORMITY

Before implementing the initial information placement
formula, we want to quantify the nonuniformity of a Hadoop
cluster in terms of knowledge process speed. Such process
speed extremely depends on information intensive
applications. Thus, nonuniformity measurements within the
cluster might amendment whereas death penalty totally
different MapReduce applications. we tend to introduce a
metric - referred to as computing magnitude relation to live
every node's process speed during a heterogeneous cluster.
Computing ratios area unit determined by a identification
procedure dole out within the following 3 steps. First, the
information process operations of a given MapReduce
application area unit singly performed in every node. To fairly
compare process speeds, we tend to make sure that all the
nodes method a similar quantity of knowledge. for instance, in
one among our experiments the input data size is ready to
1GB. Second, we tend to record the latency of every node
playacting the information process operations. Third, the
shortest latency is employed as a relation to normalize the
latency measurements. Last, the normalized values, referred
to as computing ratios, area unit used by the information
placement formula to portion input data fragments for the
given MapReduce application.

A small computing magnitude relation of a node implies that
the node has high speed, indicating that the node ought to
method additional file fragments than its slow counterparts.
currently allow us to create use of Associate in Nursing
example to demonstrate the way to calculate computing ratios
that guide the information distribution method. Suppose there
area unit 3 heterogeneous nodes (i.e., Node A, B and C)
during a Hadoop cluster. once running a Hadoop application
on every node, we tend to record that the response times of the
appliance on node A, B and C area unit ten, twenty and thirty
seconds, severally. The latency of the appliance on node C is
that the shortest. Therefore, the computing magnitude relation
of node A with relation to this application is ready to one, that
becomes a reference wont to verify computing ratios of node
B and C. Thus, the computing ratios of node B and C area unit
a pair of and three, severally. Recall that the computing
capability of every node is kind of stable with relation to a
Hadoop application. Hence, the computing ratios area unit
freelance of input data sizes. Now, the smallest amount
integer of those ratios one, 2, 3 is 6. we tend to divide half
dozen by the magnitude relation of every node to urge its
portion. Table 5.1 shows the response times and computing
ratios for every node during a Hadoop cluster. Table 5.1
shows the quantity of file fragments to be distributed to every
node within the cluster. Intuitively, the quick computing node
(i.e., node A) has got to handle sixty file fragments whereas
the slow node (i.e., 3) solely has to method twenty fragments.

52 SHARING
APPLICATIONS
The nonuniformity arrangement of a cluster depends on
data-intensive  applications. If multiple MapReduce
applications should method a similar input data, the data
Table 5.1 : Computing ratios, response times, and range of
file fragments for 3 nodes during a Hadoop cluster

FILES AMONG MULTIPLE
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Node Response | Ratio | File Speed
time fragments

Node A 10 1 6 Fastest

Node B 20 2 3 Average

Node C 30 3 2 Slowest

mechanism may have to distribute the input file's fragments in
many ways that one for every MapReduce application. within
the case wherever multiple applications area unit similar in
terms of knowledge process speed, one information
placement call might match the requirements of all the
applications. information Distribution.

File fragment distribution is ruled by a knowledge distribution
server, that constructs a configuration and calculates space
utilization. for every MapReduce application, the server
generates and maintains a configuration file containing an
inventory of computing magnitude relation data. the
information distribution server applies the round-robin policy
to assign input data fragments to heterogeneous nodes
supported their computing ratios. once a brand new Hadoop
application is put in on a cluster, the application's
configuration file are going to be created by the information
distribution server. just in case any node of a cluster or the
whole cluster is upgraded, the configuration files of all the
Hadoop applications put in within the cluster should be
updated by the information distribution server. This update
method is very important as a result of computing ratios area
unit dynamic once any update on the cluster.

VI. PROPOSED DYNAMIC INFORMATION
PLACEMENT POLICY

The planned formula, namely DDP, consists of 2 main parts:
the primary phase is performed once the computer file area
unit written into the HDFS, and therefore the second part is
performed once employment is processed.

6.1 IMPLEMENTATION METHOD

RATIOTABLE

When Hadoop starts, a Ratio Table is made within the Name
Node, that is employed to work out the allocation magnitude
relation of knowledge blocks in nodes once the information is
written into the HDFS, and is employed to work out whether
or not the information blocks should be reallocated once the
duty is dead. The Ratio Table records the categories of jobs
and therefore the computing capability magnitude relation of
every node. The computing capability of every node is
predicated on the common execution time of one task therein
node. The Name Node calculates the computing capability
magnitude relation for every node in keeping with the task
execution time come by the heartbeat message of every Data
Node.

ISSN : 2349- 2058, Volume-02, Issue-07, July 2015

Grep. Hence, there area unit 2 jobs recorded within the
RatioTable. For the WordCount job, the computing capability
magnitude relation between nodes is 4:2:1 around, within
which Node A is thrice quicker than Node C, and 1Node B is
one and a [*fr1] times quicker than NodeC. For the Grep job,
the magnitude relation is four.5:2.1:1, within which Node A is
2 and a [*fr1] times quicker than Node C, and Node B is one
and a [*fr1] times quicker than Node C.

STAGE1

When information area unit written into the HDFS,
NameNode initial checks the RatioTable. These information
area unit wont to verify whether or not this sort of job has been
performed. If the RatioTable features a record of this job, the
freshly written information are going to be allotted to every
node in accordance with the computing capability that records
within the RatioTable. If the RatioTable has no record of this
job, the information are going to be equally distributed to the
nodes within the cluster, and therefore the NameNode can add
a brand new record of this sort of job within the RatioTable.
every node’s computing capability are going to be set at one
for this sort of job.

Data [nput

Average

Allocate Data
with
Performance

allocation of
input Data (
Randomly)

Algorithms Node A Node B Node C
Word Count 4 2 1
Grep 4.5 2.1 1

Table 6.1Shows Associate in Nursing example of the Ratio
Table.

There area unit 3 nodes within the cluster within which the
computing capability of every node isn't the same: Node A is
that the quickest, followed by Node B, and Node C is that the
slowest. The cluster performs each jobs, WordCount and
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Ration of Node

Add record
of New Job
in ratio table

Fig.1. Flow chart of Phasel.

Algorithml1:
When the Initially Data Allocated

When a data is written into HDFS:
JobType«job type of the data will be performed,
DataSize<—obtain from data information;
BlockSize«—set by user;
TotalBlockNumber=_DataSizeBlockSize_;
set Same=0;
foreach recordin the RatioTable do
if compare JobType with record are the same then
Same=1,;
Computing CapacityRatio «—obtain from record,
for each DataNode in the cluster do
NodeCapacity«—obtain from ComputingCapacityRatio;
BlockNumber=TotalBlockNumberx| NodeCapacity
eachnodecapacity];
Allocate
DataNode;
if Same =Othen
ComputingCapacityRatio<—set 1 for each node;
Add Job Type with Computing Capacity Ratioto
RatioTable;
for each DataNodein the cluster do

BlockNumberdata blocks to the
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NodeCapacity=1;

BlockNumber=TotalBlockNumberx[ NodeCapacity
_eachnodecapacity);

Allocate BlockNumberdata blocks to the DataNode.

Node A

i

Node B

@

Node C

:
v lD-l

Execution Time ( When Start )

Node A

Node B

W ‘ | ‘

Node C

Execution Time ( When Finish )

Fig.2. Best case of knowledge allocation.
As shown in Tablel, if there area unit information to be
written into the HDFS, assume that these information is
partitioned off into fourteen information blocks. If the
information area unit performed for WordCount, then the
information are going to be allotted in keeping with the
magnitude relation recorded within the Ratio Table.
Therefore,

Node A = Blocks ( Time Takes by nodes / Total Time )
= fourteen ( 4/( 4+2+1) = eight Blocks

Node B = fourteen ( 2/(4+2+1) = four Blocks

Node C = fourteen ( 1/(4+2+1) = a pair of Blocks

Ifthe performed job is TeraSort, the NameNode can check the
RatioTable and realize no record of TeraSort. during this
case, the information are going to be equally distributed to the
3 nodes, a record for TeraSort is then cre-ated for the
RatioTable, and therefore the computing capability among
Node A, Node B and Node C for TeraSort to be set at 1:1:1.
Fig.1 shows the flow chart of Algorithm! (Stage 1).

STAGE 2

Stage a pair of starts once the duty begins execution; because
the job starts death penalty, every node can initial receive the
primary batch of tasks. once the task finishes death penalty in
every DataNode, all DataNodes can come the task execution
time to the NameNode. The NameNode calculates the
computing capability magnitude relation of this job for every
node in keeping with those execution time. However, every
node features a totally different range of task slots. during a
DataNode, the tasks in task slots is processed in parallel. This
causes the computing capability magnitude relation that's
calculated supported the task execution time to be inaccurate.
Therefore, the task execution time needs calculative the
magnitude relation of computing capability for the nodes, and
therefore the range of task slots should be thought-about.

Therefore, the computing capability adopts the common time
needed to complete one task.

For example, there area unit 2 node: Node A and Node B
within which Node A is 2 times quicker than Node B.
Moreover, assume that the map task slot range of Node A is
four, and therefore the range of NodeB is2. Assume that the
days needed by Node A to exe-cute four tasks area unit forty
five, 43, 43, and forty six seconds, severally. The four tasks
area unit performed at the same time, that on the average,
needs forty four.25seconds to complete one task. the days
needed by Node B to execute 2 tasks area unit thirty-nine and
forty seconds, that takes a median execution time of
thirty-nine.5 seconds. If it's simply in accordance with the
common execution time to check the potency of nodes,
NodeB is potency than that of NodeA, however truly Node A
is 2 times quicker than Node B. though the Node B average
execution time is shorter than that of Node A, however the
quantity of task slots set for Node A and Node B aren't the
same; Node A will execute four tasks at the same time, and
NodeBcan perform solely 2 tasks at the same time. Therefore,
it's affordable to cypher the common time needed to complete
a task obtained by belongings the execution time be divided
by the quantity of task slots. For mathematical formulas, let
Tavg(X)denote the common execution time to complete a
batch of tasks in node X, let S(X)denote the quantity of task
slots set for X, and Tt(X)de-note the common time needed to
complete one task for X. Then, Tt(X) =[Tavg(X)S(X)]. As
within the mentioned example, Tt(A) =1land Tt(B) =19.
Therefore, the potency of Node A is shut twice quicker than
NodeB.

The NameNode can use the Tt(X) of every node X to
calculate the computing capability magnitude relation of
every node. once the Name Nodecalculates the computing
capability magnitude relation, it'll compare the record of the
RatioTable. If the computing capability magnitude relation
and record area unit a similar, then it'll not be transferred to
any information blocks. However, if they're not same, then
information blocks are going to be trans-ferred in keeping
with the new magnitude relation calculated by the
NameNode, and therefore the NameNode can modify the
record at the RatioTable. The transferred information blocks
area unit processed within the background, and therefore the
Hadoop job doesn't ought to wait till the information transfer
is completed to be dead. Fig.3 is the flow chart of Algorithm?2

(stage2).
=

H
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Fig.3. Flow chart of Phase2.
Algorithm2:
Capability call and information Reallocation.
When a jobstart:
NodeNumber«<obtain from NameNode;
CurrentNumber[ NodeNumber]«set 0 for all entries; //record
the number of task execution time received from each node.
TotalExecutionTime[ NodeNumber]<set 0 for all entries;
whilereceive the task execution timefrom DataNode[i]do
SlotNumber<—obtain from DataNodel[i];
ExecutionTime<—task execution time;
TotalExecutionTimeli] =TotalExecutionTimel[i]
+ExecutionTime,
CurrentNumber[i] =CurrentNumber[i] +1;
ifCurrentNumber[i] =SlotNumberthen
Tavg=TotalExecutionTime[i]SlotNumber,
Tt=TavgSlotNumber;
CurrentNumber[i] =0;

CONCLUSION

In this paper, we tend to delineated a performance downside
in HDFS (Hadoop Distributed File System) on heterogeneous
clusters. impelled by the performance degradation caused by
nonuniformity, we tend to designed and enforced a
knowledge placement mechanism in HDFS. The new
mechanism distributes fragments of Associate in Nursing
input data to heterogeneous nodes in keeping with their
computing capacities. Our approach considerably improves
performance of Hadoop heterogeneous clusters. during a
future study, we are going to extend this information
placement theme by considering the information redundancy
issue in Hadoop clusters. we tend to conjointly can style a
dynamic information distribution mechanism for multiple
information intensive applications sharing and process a
similar information sets.
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