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Abstract: The cloud environment provides a cluster of intercommected virtualized systems which are
progressively provisioned and recognized as pooled computing resources. The primary objective of job
scheduling in cloud is to accomplish a framework that achieve foremost system throughput. The adequacy of
cloud environment 1s to great extent depends upon the proficiency of its scheduler. The cloud service provider
implement a scheduler that designates the optimal job scheduling by effectively distributing and executing
cloud user jobs on available resources in such a manner as to limit execution time, reduce energy consumption,
overall cost and various other factors that can dominate the performance in cloud environment. So, keeping in
mind these performance parameters we analyzed and mmplemented a smarter multi queue job scheduling
algorithm for cloud computing. This algorithm accommodate to virtualization trait of cloud computing, vary from
traditional job scheduling algorithms character-concentrate on energy efficiency and maintain optimal resource
faimess under the cloud computing. To assess the performance of the proposed algorithm we compared 1t with
efficient multi queue job scheduling technique which is presented by researcher in recent past. Through, the
experiments, the smarter multi queue scheduling algorithm has demonstrated that it can intensify the
performance by effectively reducing the energy consumption by 41.22%. Finally, the comparative simulations
and numeral results of both strategies on different number of user jobs indicates that our recommended smarter
MQS approach 1s much more orented towards energy saving and to some extent reduce execution time 1n cloud
environment.
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INTRODUCTION

Cloud computing have provided a more mmble and
versatile service oriented architecture for the end user to
run their services. The cloud computing deals with lighly
dynamic environment which enable users to plug in from
anywhere and make use of computing resources which
own huge scale storage. In order to achieve high
performance in cloud platform an excellent job scheduling
strategy 1s required which outperforms suitable mapping
of cloud user’s jobs to computing resources to maximize
profit and provide powerful system flexibility.

Every enterprise whether small, medium or big want
to take benefit offer by this technology for its busmness
because cloud environment allows them to access several
distinct applications that actually present on multiple
diverse locations from omne’s machie location by

providing a separate virtualized platform that assist cloud
users to execute their jobs with reduction in both energy
consumption as well as job completion time.

So, cloud computing can be characterized as a model
for empowering expedient on demand network access to
a shared pool of configurable computing resources such
as servers, storage, applications and services that can be
quickly equipped and released with negligible
management endeavor (Gurav et al, 2016). Cloud
environment focus on commercial implementation of
scientific concepts such as distributed, grid and parallel
computing (Huang and Huang, 2010). The attribute of
cloud can incorporate ultra large scale, virtualization, high
reliability, versatility on demand service, lugh extendibility
and extremely inexpensive (Wang et al., 2011). The data
centers who are equipped with hundreds to thousands of

servers and which are based upon virtualized computation
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and storage technologies lays the foundation for
processing power in cloud computing (Cao and Zhu,
2013). By virtualization the clients request to cloud service
provider regarding their requirement for processing of
jobs on the pool of resources present in cloud, cloud
service provider after checking for feasibility concur with
clients regarding the acknowledgment to fulfill the
requirement (George et al., 2015).

The contributions of our study are summarized as
follows: first, our research proposes and implemented
framework model to manage cloud user jobs and
resources. The framework includes four major
components as queue manager, scheduler, MPT table and
network. The queue manager function is classify and
manage cloud user jobs. Network contamn cluster of virtual
systems. The MPI table 1s used to collect the information
of these vacant systems present in the network and
maintain sorted list of vacant systems accordingly. The
scheduler performs optimal job scheduling strategy by
making use of these components.

Second, the study unplemented a smarter multi queue
scheduling method. The user process classification is
done by establishing two job queues. The threshold
prioritized value is calculated and based upon this value
the job gets allocated in these both large and small
queues.

Finally, we analyzed and executed distribution
strategy for cloud user submitted jobs. The user
processes present in both queues are picked and form
series of merge task sets, a set contain two merge tasks
(one task from small queue and other from large queue).
Further 1n a sequence scheduler allocate these unmapped
merge processes to available resources in optimal manner.

Literature review: Li (2009) worked on building non
pre-emptive priority M/G/1 quewng model for task
scheduling to meet the QOS requirements for cloud
computing users. When tested techmque yielded
maximum profits to the cloud service provider.
Rezaee et al. (2011) presented multi-level queue
management technmique. Weighted Fair Queue (WFQ)
combined with fuzzy inference system to form Fuzzy
Dynamic Weighted Fair Queue (FDWFQ) that schedules
the incoming requests into different queues and specify
a weight to each queue that determines the number of
jobs to be scheduled next from that particular queue. The
algorithm tends depicts improvement in system’s loss
ratio reduction. Yadav and Upadhayay (2012) put
forwards a MLFQ (Multi-Level Feedback Queue)
scheduling which divide the queue in three parts. All the
user process gets executed in all three queues for a
specific period of time. The algorithm achieve the success
in minimizing the waiting and turnaround time but the
concern related to CPU is that it have to wait to build a

queue of all the processes which directly affect the
utilization of resources. The research carried out by
Hiao and Wang (2012) designed a technique which ranks
all client request according to profit they give to service
provider, the major goal of the algorithm is to boost the
benefits for cloud service provider in case current
resource are not sufficient to process all request in time.
Vaithiyanathan et al (2013), the efficient scheduling
algorithm is proposed which produces scheduling order
in which task selection 1s done on the basics of priority
and deadline of the task. Bossche et al. (2013), the
researchers proposed a cost effective online hybrid
scheduling algorithm that consider computational cost,
data transfer cost and network bandwidth constraints.
The result shows that large numbers of application are
scheduled within specified framework yielding additional
gain n cost efficiency.

MATERIALS AND METHODS

Scheduling strategy in cloud computing

Description: In cloud computing job scheduling remains
most demanding and crux issue because job scheduling
simply can be viewed as set of user jobs versus set of
available virtual system. All the constraints such as
deadlines, energy efficiency, makespan, etc., defined
by wuser input are considered by job scheduling
framework.

Scheduling problem deals with 1deal mapping of user
tasks to virtual systems satisfymng given constraints to
improve some objective function (Shishira ez al., 2016). As
randomly huge numbers of jobs are submitted in cloud
environment, so, scheduling become arduous task. The
large number of scientific application 1 cloud
environment categorized as dependent jobs, independent
jobs and parallel job. Among these jobs, a task is defined
as the interdependence of these independent job
(Komarasamy and Muthuswamy, 2015) or a set of tasks
frame a job in cloud computing (Santhosh et al., 2016). So,
after submitting application to cloud it breaks up mto
several task and then scheduler make several decision on
allocation of resources to tasks, deciding the order of
execution and managing the overhead related to virtual
machines (Li et ai., 2010).

Problem definition: As the efficient multi queue
scheduling techmque devised by Karthick ef al. (2014)
which works by dividing the user jobs in small, medium
and large queue then carry dynamic selection of jobs from
these queues to allocate them for processing. No doubt
this strategy removes the starvation problem associated
with traditional algorithm FCFS, SIF, EASY, etc. but to
handle multiple queues (three queues), scheduler have to
switch from one queue to another to process user job,
therefore, this switching can affect some ready jobs to
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wait in queue for some specific time recognized as job 1dle
time till scheduler approaches them to map resources for
them which overall leads to in energy
consumption and job completion time. Further, dynamic
selection has lugh probability for mdefinitely
postponement of the user process, so, the processes miss
their deadlines. Smarter MQS technique is an alternate
method in which user jobs 1s categorized in shorter
number of queue, 1e., two queue small and large queues
followed job distribution by formation of merge pattern
(consisting of set of merge user task from both queues),
so, it decreases the energy consumption in significant
manner and also limits the job completion time.

increase

Scheduling algorithm process and flowchart: The flow
chart depicting the whole scheduling process 1s given in
Fig. 1. The summarized working process for proposed
smarter MQS approach described as:

Stepl: After receiving the cloud user jobs the cloud
scheduler calculates the priority threshold value. Now, on
basis of thus value the categorization of user job is done
in small job and large job queues.

Step 2: Further, the processes are merged from both
queues forming a merge pattern contaimng number of
merge user processes set for execution.

Step 3: Scheduler by referring to MPI table maps the
merged user processes for the execution to the available
systems in the cloud environment.

Pseudo code of smarter MQS

¢ Lettheinputjobs = {T, T,, T,, T,, ..., T}

»  Let the network nodes = {Sys,, Sys,, Sys., ..., Sys_}

» Create jobs matrix based on various processing
factors

s  For each job processing do

»  Create the threshold point for prioritized group of
jobs. Multi_queues = Break Priorntized (Based on
energy(threshold))

+ Endjob processing

»  Imtialize system network with MPI network message

»  MPI response table (acknowledgement nodes.add);

+ Ifjobready (Exists in execution matrix’s)

»  Load network configurations

»  Distribute jobs through divide and merge policy

»  Eliminate executed jobs from network processing
end if

*  Endrepeat till all jobs will not get executed

»  Evaluate system performance

*  Stop

Calculation of user jobs: When the cloud user submits
the jobs
execution time for jobs and overall can be calculated
below mentioned ecuations:

for processing the energy consumption,

Calculative equations:

Energy consummption p = Z(Enelgy consumption,; +
P

(Wating time , <Ideal energy. ),

Time consumption p= 2 {Time consumption +
P

(Wating time ),
Oversll cost = — Dot
> Energy(7),
i=1
RESULTS AND DISCUSSION

Experimental scenario and performance metrics: To
evaluate the performance of our smarter multi queue
model (smarter MQS), it has been simulated in the cloud
enviromment to find best schedule to process multiple
user jobs on available virtual systems. A number of jobs
with different attributes are created randomly and also a
number of processing unit having random attributes are
created randomly. We have examined the overall
performance of our proposed smarter MQS technicque by
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Table 1: Energy consuption (I)
No. of jobs Efficient MQS Smarter MQS
5 336 127
10 961 468
15 2051 913
20 2528 1486
Table2: Time (msec)
No. of jobs Efficient MQS Smarter MOS
5 31 29
10 68 66
15 76 75
20 109 92
runming it under randomly  generated cloud

configurations. The simulation is carried on real time
environment and for instance, N different user jobs
(5,10, 15 and 20) possessing different characteristics are
created randomly. The simulation environment is carried
out in. Net framework 4.5 as frontend while SQL server
2005 at backend. In this real time simulation environment
the user’s job creation and execution order may vary on
each iterations conducted, so as the parameter (energy,
time) values used for results calculation. But our
simulation results concluded that our suggested smarter
MQS technique on every iteration conducted will achieve
better results showing sharp drop in energy consumption
and more often in most of iteration limits execution time
when compared with the efficient MQS technique.

Experimental results and discussion: We analysed the
results by demonstrating rise in performance, sharp
reduction m energy consumption, himiting execution time
to some degree, minimizing cost and improvement of
overall end user jobs experience. The scheduler achieved
its objective to reproduce the cloud service performance
by handling the workload generated by cloud user jobs
efficiently. Table 1 and 2 shows the desired result values
our two approaches and further the plot in Fig. 2 and 3
based upon energy consumption and execution time
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Fig. 3: Time consumption comparison for both algorithms
(No. of jobs: 5,10, 15, 20)

compares ow proposed smarter MQS technique with
efficient MQS technique in cloud environment, clearly
experimental results demonstrate the effectiveness of
our smarter MQS algorithm over efficient MQS
algorithm.

CONCLUSION

In recent years job scheduling in c¢loud environment
has attracted a lot of interest. As job scheduling is
considered as major activity in the cloud because it malkes
direct impact on the performance of system. So, the key
idea of our work is to gain the maximum profit by reducing
energy consumption and limit execution time to some
extent for cloud user’s jobs by implementing effective job
scheduling algorithm. To achieve thus, i this study we
have successfully employed the smarter multi queue
scheduling algorithm to handle job scheduling problem in
cloud computing environment. Our proposed strategy
smarter MQS has consolidated the jobs from multiple
queues to form merge pattern and then distributes the
merge pattern of these cloud user jobs for execution to
available virtual systems in an optimized manner.
Experimental results demonstrated that our implemented
smarter MQS technique outperforms the existing effective
MQS technique in cloud environment. With such
improvements, the proposed smarter MQS algorithm
should be merged in the existing cloud mnfrastructures in
order to improve their performance in terms of energy and
tiume.

RECOMMENDATIONS

Future developments can be done on improving
aspects of the cloud computing simulation by adding new
parameters and also an strategy can be devise which can

8947



J. Eng. Applied Sci., 12 (Special Issue 10): 8944-8948, 2017

work on optimize the formation merge pattern of user
tasks for allocation to virtual system in order to get more

delightful results.
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