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A CONCEPTUAL STUDY OF SALIENT ALGORITHMS USED FOR
SCHEDULING OF RESOURCES IN CLOUD COMPUTING
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ABSTRACT. In distributed environment, the efficient scheduling of all the re-
sources in cloud computing is a challenging task due to variety of computer
resources with different type of capabilities. This paper is presenting efforts
made by various researchers to maximize utilization of resources in the form
of cost, time, energy, profit and priority. In first part, this paper is presenting
need to research in domain of cloud resource scheduling followed by various
resource scheduling methods in second portion of paper, and at the end a com-
parative report of scheduling literature is presenting a category wise share of
various resource scheduling algorithms along with their main achievements and
shortcomings.

1. INTRODUCTION

Scheduling of resources [1] is a process to allocate resources dynamically to
cloud workloads. From existing literature, it has been observed that most of
resource scheduling algorithms are performing many common activities such as
list of cloud users along with their profile, resources available on cloud along
with specification, mapping of resource with the processes, execution of re-
sources, monitoring of resource and their performance, etc [3].
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The first goal of RSA is to find out the appropriate resource for the right work-
load and maximize the effectiveness of resource utilization. The second goal of
this process is to find the appropriate resource for scheduling and enabling the
cloud workload to be capable of fulfilling many services such as maximum uti-
lization of CPU and reliable and secure services, etc. That’s why scheduling
considers the cost effectiveness for and burst time of different tasks available in
various workloads for both cloud users and cloud service providers.

To test and compare the performance of various scheduling algorithms on
cloud, researchers are using many kinds of tools like cloud sim [13], network
cloud sim, cloud analyst, ground sim etc.

FIGURE 1. Generic model of resource scheduling in cloud environment

2. RESOURCE SCHEDULING ALGORITHMS (RSA)

To utilize resources in efficient manner, researchers have proposed various
methods with enhanced capabilities such as cost effective [2], less computing
time [2], less waiting time, energy saver [5, 9], etc. This part of the paper is
presenting key outcomes of efficient scheduling mechanisms proposed by many
researchers in a chronological order. On the basis of existing literature, a generic
model of resource scheduling in cloud environment is presented in Figure 1.
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First of all, cloud users will submit their requests to cloud service managers
along with the details of required resources demand by them. On the basis
of information provided to cloud resource manager, it will align cloud users in
ready queue with the help of segmentation in order to allocate desired resources
to users from resource pool. After pursuing a mutual agreement between cloud
user and service provider, mapped resources will be issued to users. Finally,
when all requirements of users are fulfilled or as per terms and conditions men-
tioned on mutual agreement between cloud user and service provider, all re-
sources will be released back to service provider.

In this paper, Kaur et al. [1] has presented various challenges methods of
resource scheduling for grid computing. The users are need not to be in same
security domain, therefore, the traditional identity-based access control models
are not effective, and access decisions need to be made attributes based, role-
based, agent-based and policy based, semantic based etc.

Ke et al. [2] proposed bargained cost time-based asset planning approach
which considers cost-obliged work processes and taking execution time and cost
are quality of service parameters. This methodology complies with client struc-
tured time constraint. Fan et al. [11] depicted various objective based under-
taking planning arrangement for genuine logical outstanding burdens lessen
waiting time and finding time. Total advancement technique conspire is utilized
to satisfy prerequisites of imaginary cloud conditions.

Asset booking dependent on haggling is finished by these writers. Radu et
al. [3] proposed an instrument named continuous double auction for dissemi-
nated condition in-order to execute logical applications in which demand-based
arrangement occur b/w asset director and scheduler to utilize forcefulness. Yan
et al. [6] depicted control reliance diagram-based vitality mindful asset plan-
ning strategy to execute the HPC applications in appropriated condition inside
cut-off time with least vitality utilization. Asset planning dependent on benefit
are finished by these creators. Zhipiao et al. [4] proposed SLA mindful asset
planning method to expand income, diminish cost and improve usage of virtual
asset. This booking strategy constructs a unique request base VM asset pool.

Ying et al. [5] depicted voltage scaling based vitality mindful; a dynamic
method for execution of outstanding tasks at hand with least execution time
and vitality utilization. Wellness work is characterized dependent on strategies
for twofold and bring together wellness and hereditary calculation is utilized to
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recognize the assets with least vitality utilization. Jan et al. [8] proposed cost
mindful asset booking system to diminish information move and computation
cost, arrange data movement capacity & vitality utilization. Execution of this
calculation is assessed utilizing distinctive execution attributes such as cost, cut-
off times, computational productivity. Zhipiao et al. [10] proposed SLA mindful
hereditary calculation-based asset booking component in which prerequisite of
various services is satisfied by taking virtual assets gave by outsider framework
on rent.

Zhen et al. [7] proposed virtualization based unique asset designation system
to use server in an improved way. Inequality calculation was utilized to evaluate
disparity in the many-dimensional use of a processor with remote access allevia-
tion. Nakku et al. [9] examined vitality credit method used to gauge utilization
of intensity in virtual machine dependent on quantity of extraordinary tasks at
hand performed on virtual machine. Booking calculation for virtual condition
is structured dependent on this prediction or approximation method. Paulin et
al. [12] proposed firefly-based asset booking strategy to enhanced load adjust-
ing & time to execute time & furthermore consider different attributed memory
use, load list, preparing access rate and time to execute. Right off the bat, in
view of asset accessibility and grouping of client demands.

Hussainn et al. [13] think about the booking destinations of contemporary
condition of the art heuristics to examine their conduct to outline occupations
to assets. Further, the status of outstanding burden dispersion in distributed
computing is additionally fundamentally evaluated. To lessen idleness during
multidimensional asset allotment V. Priya et al. [15] has proposed effective as-
set planning technique to guarantee load enhancement in cloud. The target of
this work is to present a coordinated asset booking and burden adjusting calcu-
lation for effective cloud administration provisioning. The strategy develops a
Fuzzy-based Multidimensional Resource Scheduling model to get asset booking
productivity in cloud framework. Novel calculation, Prediction of Tasks Compu-
tation Time, was introduced by Ali et al. [14]. This outcomes in a presentation
improvement in cloud-based assignment booking by utilizing Principal Compo-
nent Analysis. This allows the decrease of the size of the Expected Time to
Compute lattice.
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3. COMPARISON OF RESOURCE SCHEDULING ALGORITHMS

A comparative report of salient algorithms proposed by various researchers
is presented in Table 1 to explore major outcomes of existing literature in the
form of primary achievements, major shortcomings along with a category wise
share of various resource scheduling algorithms; these categories are defined on
the basis of performance objectives (like minimization of computational time,
maximization of profit and energy optimization etc.) which they have presented
in their publications. This paper is presenting a comparative report on the basis
of high indexed research publications of leading conferences.

TABLE 1. Comparative analysis of various resource scheduling al-
gorithms based on different parameters

Parameter Merits of RSA Demerits of RSA Contribution of
RSA on the ba-
sis of Litera-
ture Reviewed

Cost Service cost is re-
duced

Users dissatisfac-
tion

15% to 20%

Time Save processing
and service time

NA for heteroge-
neous cloud

15% to 20%

Negotiation Provides flexible
environment

Execution time is
increased

5% to 10%

Energy Save energy due to
lesser computation

NA for heteroge-
neous cloud

15% to 20%

Optimization Enhanced revenue Cost ignored 5% to 10%
Priority Flexible environ-

ment
Cost ignored, bur-
den on network

1% to 5%

Virtual ma-
chine

High resource uti-
lization

Lesser throughput 10% to 15%

Hybrid Specific targets
achieved

Costing increased 15% to 20%

Adaptive Optimal for cloud
user and providers

Less reliable 10% to 15%
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4. CONCLUSION AND FUTURE PERSPECTIVE

Various researchers have contributed a lot to minimize problems associated
with scheduling of resources in cloud environment and this paper is referring
and analysing those contributions to present a comparative report in the form of
primary achievements, major shortcomings and category wise share of various
resource scheduling algorithms. A generic model is presented in this paper to
give glimpse of resources scheduling process in cloud computing. After writing a
brief description about every research paper, a comparative report is presented
in the third part of paper which is giving a statistical contributions of various
resource scheduling algorithms on the basis of literature referred in this paper
category wise like minimizing of cost and energy requirement for deployment.
Available RSAs are good in their specific domain but they are unable to opti-
mize all kind of resource scheduling demands, so a generic resource scheduling
method is still an open research problem.
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