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ABSTRACT:

The scheduling algorithm plays vital role in
day-today life. The load balancer can map task to
resource that based on some particular objectives.
The main objectives of load balancing are resource
utilization and task completion. Cluster formation is
done based on properties and processing power of
server and assign task to first phase. In First phase,
Service Level Agreement (SLA) algorithm
determines priority of tasks, cost estimation and
assign task to the respective cluster to second phase.
In second phase, the Idle-server monitoring
algorithm applies to check server is idle‘or,not and
result is forwarded to third phaséywhich check
whether task is get processéd or not" and
reassignment of task will be done,and analyze the
result. The main aim is to understandithe/processing
power and numbers of tasks are going to be
processed by server t0 maximize throughput. This
paper shows that maximum, throughput by
introducing Quality-of-Service in cloud environment.
KEYWORDS: (Cloud computing, Quality of Service,
Load balancing scheduling techniques, Load
balancing algorithm.

INTRODUCTION:

The)cloud'load balancing is one type of load
balancing methed thatis‘performed in cloud computing
environment. Load, balancing is process of distributing
or dividing workloads across multiple computing system
or resources. A load balancing reduces cost and
maximizes availability of resources which is associated
with document management systems. In order to suit
user requirements, it uses a precise method to map the
tasks to appropriate cloud resources, though by default
maximum strategies are static in nature[6].

Whenever cluster formation is done then the
cluster of server should be session-aware, so that any

client connect to any cluster of servers at any time , the
user gets unpredicted “experience.[10]pThis is usually
achievedgWithypin-memory ‘database or shared database.
In distributed resources, scheduling problem is process
that maps and “manages the implementation of
independent tasks. Iniorder to'meet the users specific
need, \process) can pravide appropriate resources to
ensure \that “the, workflow can be successfully
completed.[6] Cloud“Computing is state which gives
proper and on-demand network access to shared pool of
computing resources like network, storage, servers and
services that are to be rapidly released with the efficient
way in minimum management.[7]

At present, cloud computing is suffering
from some challenges like security, QoS, Power
Consumption and Load Balancing etc. Currently, as there
is an increase in technology and consumer demands,
there is excessive workload which calls for the need of
the load balancer.[6] To balance the task properly the
task should be get prioritize so that the tasks can be
handled properly. The priority of task is depend upon
the processing power of ant server or system. The
processing power is calculated depend upon the
hardware configuration such as input and output
functionalities of system [6] [7].

The concept of balancing the load on the server
on cloud has an important effect on performance.[10]
The uneven distribution of load among the servers result
in server overloading and may lead to crashing of
servers. This degrades the performance of server. Load
balancing is technique that distributes the load equally
among the servers which avoid the overloading of
server, server crashes and performance degrades. Load
Balancing is an important factor that good response
time, effective resource utilization. Thus the effective
load balancing is needed. [6][10]
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RELETED WORK:
This section describes the related work of QoS
scheduling algorithm [6] in cloud environment.
The main challenge of cloud computing is
distribution of workload in well balanced manner.
So the distribution should be done among the
different nodes so that resources should be
properly utilized. To optimize this problem, good
load balancer should be used [1]. In distributed
workflow, the process that can provide the
appropriate resources to ensure that the workflow
can be successfully completed in order to meet
users need. In other words, the workflow
scheduling algorithms are workflow instances of
system instances by relevant rules and relational
allocation of idle system resources so that the
workflow can be easily implemented. The
scheduling algorithms mainly have two types as:
Market driven algorithm [6][9] and Performance
driven algorithm|[6][9].
The Performance Driven algorithm can optimize
the performance of system without considering
the cost and map the workflow tasks to resources
according to policies. There are two representative
algorithms of Performance driven algerithm<as:
Heterogeneous Earliest Finish Time algorithm[6]
and throughput maximizing strategy|6]. The
Market Driven scheduling algorithms manage
resource allocation of any task,and it considers
the cost. The representative® algofithms are
Backtracking [5][9], Geferic Algorithm][2][9], LOSS
and GAIN algorithin[3]]9], Deadline allocation
algorithm (Deadline Distribution
Algorithm)[4][9]“and QoS™ »based deadline
allocationscheduling algorithm[6].

As we know ‘the cloud has greatly
simplified eapacity provisioning process, it poses
sevéral challenges in the area of Quality-of
Service) (QoS) ymanagement. Quality of Service
demoted the perfermankce level, reliability and
availability. hoffered““by infrastructure and
application [9].

The cloud computing is technique where
group of servers are distributed in data center
that allows centralized data storage and online
access to computing resources or services. As the
request enters, it has to be distributed equally
among the servers other- wise results in server
overloading, performance degrades and not
effective utilization of resources.[9] Effective load
balancing technique improves response time of

the task as well as utilizes the resources
effectively.

A. BACKTRACKING:

Backtracking [9] is general algorithm that
finds all the solution to some computational
problem, notably  constraints satisfaction
problems, which incrementally builds candidates
(backtracks) to the solutiens and it determines
that candidate cannot pg@ssibly be completed to
valid solutions. Backtracking can be applied for
different problems that | admit they concept of
partial candidatefsolution and relatively quick test
of whether it can possibly be “completed to valid
solutions. Backtrackingh[5] is important method
for solvingmyproblems “such that crosswords,
Sudoku and " many other‘puzzles. It is most
popularand convenient technique for parsing. But
when the problem is‘large then it is very difficult to
backtrack < each problem to find solution and
sometimes it becomes’ very time consuming job so
the backtracking s not efficient for large
problems.[5]

Disadvantages is that if data is large then
it 1s very difficult to backtrack each problem to
find solution and so this process 1is too time
consuming and not reliable.

B. GENERIC ALGORITHMS:

By applying the principle of evolution,
genetic algorithm provides robust search
technique that allows a high-quality solution to be
derived from a large space in given polynomial
time. The Genetic Algorithm [2][9] always
combines the exploitation of the best solutions
from the past searches with the exploration of
new regions of the solution space and solution of
any problem in search space can be represented
by individuals. So this algorithm is very popular .
The fitness function in population determines the
quality of individuals. A disadvantage of this
scheduling algorithm is complex and time
consuming so it is not reliable.

C. QDA SCHEDULING ALGORITHM:

A QoS- based Deadline Allocation
algorithm [6]; QDA in short, considers cloud
computing environment and the characteristics of
workflow. The QDA  algorithm [6] refers the
main  sub-deadline allocation criteria of
Comprised Time Cost Scheduling Algorithm. The
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CTC algorithm [4] uses QoS utility function
value as a service resource selection condition
and it takes user performance into account. QDA
algorithm[6] takes set of work instances of task
as input, perform the scheduling and generate
output as instance set. First check whether any
uncompleted task is present if yes then get
first priority of execution and if no then the
main task is get divided into some instances and
depend upon performance evaluation
techniques predict the Expected Execution
Time[6] of various instances executing in each
resource node and also calculate average
execution time for different tasks.

After all this calculation, QDA algorithm|[6] then
assume the execution of task is done as Stream-

PROPOSED METHOD:

mode, in this each task is get executed in FIFO
manner. Depend upon this Utility function is get
derived by considering the utility functions
and the candidate setis created in ascending
order. The allocation of all sub-tasks to its
corresponding service resources is done and one
round scheduling is executed.

Disadvantages are it uses the First In
First Out and Stream based mode approach
so that it takes time for execution because it
uses sequential approach for execution and
second is each time it\divide taskhinto some
instances then this instances get executed one
after anther and the)previouslyyexecutable tasks
get first chance so this is not reliable:
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Fig 1. Proposed Methodology

Based on above discussion, the
algorithms are ) having some disadvantages.
The backtracking algorithm is not efficient and
the generic algorithm is not reliable means it
is complex and time consuming scheduling
algorithm and the QoS scheduling algorithm
proposed in this paper to overcome them.
Currently, due to the increased usage of cloud,
there is a tremendous increase in workload.

The uneven distribution of load
among the servers results in server

overloading and may lead to the server
crash. This  affects the performance. Cloud
computing service providers can attract the
customers and maximize their profit by
providing Quality of Service (QoS). Providing
both QoS and load balancing among the
servers are the most challenging research
issues.

Hence, in this paper, the framework is
designed to offer both QoS and balancing the load
among the servers in cloud. This paper proposes
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three algorithms. First of all, the servers with
different processing power are grouped together
and forms different clusters. In the first stage,
Service Level Agreement (SLA) based scheduling
algorithm determines the priority of the tasks
and assigns the tasks to the respective cluster.
In the second stage, the Idle-Server Monitoring
algorithm balances the load among the servers
within each cluster and in third stage it measures
any incomplete task is present into queue or
not. if presentthen this task is get processed.
The proposed architecture provides better
response time, waiting time, effective re- source
utilization and balance load among the server as
compare to other existing algorithm.

A. SLA BASED SCHEDULING ALGORITHM

In Service Level Agreement Algorithm , as per
the priority of task , scheduling is done means
whatever the input is accepted form user get
executed in priority manner. The highest priority
will get first chance. For computing the priority of
task the some factors to be get considered as
deadline, cast and task length.

B. IDLE-SERVER MONITORING ALGORITHM

The Idle Server Monitoring®Algorithm run
within each cluster to monitor servers and it
checks any idle server “im, cluster, If this
algorithm found anyfidle sever Jhto cluster
then it assign taskd to that identified server.
If this algorithm does ynot found jany _dle
server then the task is putiinto the Queue and
maintain the status.

C. FEEDBACK ALGORITHM
The | Feedback
monitoring of task and_ )reassignment of

Algorithm perform
task to server. Fr monitoring the task it will
check'queue centinuously, if task is present
into queue then“ecluster formation should be
done to “check the priority of task and
as per the priority the task get distributed as
per processing power. Then this algorithm
checks for idle server into particulate cluster.
If found then task get executed successfully.

D. K-MEANS CLUSTERING ALGORITHM
k-means is one of the simplest unsupervised
learning algorithms that solve the well known

clustering problem. The procedure follows a

simple and easy wayto classify a given data
set through a certain number of clusters (assume
k clusters) fixed apriori. The main idea is to define
k centers, one for each cluster. These
centers should be placed in a cunning way because
of different location causes different result. So,
the better choice is to place them as much as
possible far away from each other. The next step is
to take each point belonging to a given data set
and associate it to the nearest center. When no
point is pending, the first stép is‘completed and
an early group age is done."At this point we need
to re-calculate kinew centroids,as banycenter of
the clusters resulting from the previous step. After
we have these k new centroids, a new binding has
to be done between the samefdata set points and
the nearest new center. A l6op has been generated.
As a result of thisloop we may notice that the k
centers change their location step by step until no
more changes“are done.

The| working of proposed Architecture is as
follows:

Step 1:¢The server’s cluster formation of done
depend upon its processing power and Memory as
High, Low and Medium. For that K-Means Clustering
Algorithm used.

Let X={X1, X2, X3,....,Xn} be the set of Data Points
and V={V1, V2, V3....n} be the set of Centers.

i. Randomly select cluster Centers and
calculate the difference between data
point and each cluster center.

ii.  Assign the data point to cluster center
whoes distance from cluster center is
minimum of all the cluster centers.

iii. Recalculate the cluster center by using the
formula :

v.=(1/¢c:) % X
J=1

Where Ci = Represent the number of data
point s in ith Cluster.

iv. Recalculate the distance between each
data point and new obtained cluster
centers.

V. If no any data point is reassign then stop,
otherwise Repeat from Step ii.
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Step 2: When task Xj arrives , SLA algorithm

determine the priority of task by considering

Deadline:
EET =MI/MIPS ()]
Where,
EET= Expected Execution Time
MI= Size of task
MIPS = Execution Speed.

Cost: I,
| S £,
o= |-5] & -1)
‘V mia\ A )
Where,

i = Load time of services.

u = Average load time of all
services.
m = total number of all services

Step 3: Task assignment is done based on their
task priority as:
i If Xj is a high priority, it is assignedyto
high power cluster.
ii. If Xj is an average priority, it is‘assigned
to average power cluster.
iii. If Xj is a low priority task, it is assigned
to a low power cluster.
Step 4 : The working of Idle Server Monitoring
Algorithm is doned as:i, Check Idle yserver fis
present into in each” cluster hif found them) task is
passed to server<amnd if notthe, task is put into
Queue.
Step 5 : The working of Eeedback Algerithm is as
follows: Check wunprocessed task into queue, if
found then do step 2 and steph3
Step_6: Steps) 3 to steph 5 repeated for each
incoming,task ‘topget finall result.

RESULT:
End-End Execution time

14800
14700
14600
o 14500
£ 14400
= 14300
14200
14100
14000

With Feedback With Feedback Without

(25) (35) Feedback

= Total 14293 14578 14709

This section describes the performance of
proposed algorithm. The result shows three different
execution time of system depending upon threshold
value. The first bar shows when threshold value is 25 it
takes 14293 ms time for execution. When threshold
value is 35 ms it takes 14578 ms for execution and
without threshold value it takes 14709. With threshold
value it will switch task if execution time of task
exceeds threshold value. Si it gives better performance.

CONCLUSION:

In cloud computing €nvironment, load
balancing and schéduling are‘very wide ‘concepts. In
this paper we are specifically focused on load balancing
by task shifting.“In cloud computingpdesigning an
algorithm®with, an aim to“perform load balancing to
resource in an optimized way has been a complicated
task. Thexmain aim‘of,proposedsalgorithm is to satisfy
both SLA'and Load balancing among the servers. In this
report, SLA based \algorithm and Idle-Server
Monitoring Algorithm<and feedback algorithms are
elaborated. SLA based scheduling algorithm schedules
the tasks to the mespective cluster based on processing
power such as processor speed and memory and Idle-
Server Monitoring Algorithm check whether any server
in cluster is idle mode or not and feedback algorithm
can shift task from over loaded server to idle server.

FUTURE WORK:

In future, we can add more I/O parameters.
This will also work at kernel lavel where clustering in
disk management is used. In which the latancy time
should be calculated.
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