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ABSTRACT
Rule based heuristic scheduling algorithms in real time and cloud computing Systems employ for resource
or task scheduling since they are suitable to implement for NP-complete problems. However, they are simple but
there is much room to improve these algorithms. This study presents a heuristic scheduling algorithm, called
High performance hyper-heuristic scheduling algorithm (HHSA) using detection operator, to find better
scheduling solutions for real and cloud computing systems. The two operators - diversity detection and
improvement detection operators - are employed in this algorithm to determine the timing to determine the
heuristic algorithm.. These two are employed to dynamically determine a low level heuristic that can be used to
find better solution. To evaluate the performance of this method, authors examined the above method
with several scheduling algorithms and results prove that Hyper Heuristic Scheduling Algorithm can
significantly decrease the makespan of task scheduling when compared with all other scheduling algorithms.
A novel high-performance hyper-heuristic algorithm is proposed for scheduling on cloud computing systems to
reduce the makespan. This algorithm can be applied to both sequence dependent and sequence independent

scheduling problems.
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1. INTRODUCTION

Since Rule based algorithms are simple and easy to
implement there is lot of scope to improve the
performance of these algorithms especially in cloud
environments. Traditional methods and algorithms give
results in small scale environments[l, 3, 8, 15,18],
however due to the advent of computer and other internet
technologies there is a lot of scope to improve these
algorithms to improve the performance in large scale[2,
9]. Drastic use of millions of servers in the recent past
has reduced the usage of traditional scheduling techniques.
The resource management at this scale is the concerned
issue. Scheduling is responsible for arbitrate of resources
and is at the centre of resource management [4]. The issue
of efficiency at this rate and developing model of
consumption of cloud providers needs new approaches
and techniques to be applied to the age old problem of
scheduling.

Cloud computing has allowed the consumption of services
over internet with subscription based model. Based on
the level of abstraction, we have different models of
cloud computing like Infrastructure-as-a-Service (IaaS),
Platform-as-a-Service (PaaS) and Software-as-a-Service

(SaaS). This model of service consumption is extremely
suitable[5] for many workloads and cloud computing has
become highly successful technology[6, 12]. It allows its
users to pay for what they use and also remove the upfront
infrastructure cost [7]. Cloud service providers receive
resource requests from a number of users through the use
of virtualization [11]. It is very essential for cloud
providers to operate very efficiently in multiplexing at
the scale to remain profitable. The increase in the use of
cloud computing has risen to develop massive data centers
with very large number of servers [10]. The resource
management at this scale is the concerned issue.

Scheduling is responsible for arbitrate of resources and
is at the center of resource management. The issue of
efficiency at this rate and developing model of
consumption of cloud providers needs new approaches
and techniques to be applied to the age old problem of
scheduling. Virtual machine is the primary unit of
scheduling in this model [13]. In this study, we deal
with problem of virtual machine scheduling over physical
machines. We aim to understand and solve the various
aspect of scheduling in cloud environments. Specifically,
we leverage various fine grained monitoring information
in making better scheduling decisions [14]. We used
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learning based approach of scheduling in widely different
environments. There is increasing concern over energy
consumption by cloud data centers and cloud operators
are focusing on energy savings through effective
utilization of resources.

SLAs is additionally essential for them for the execution
of uses running. We propose calculations which attempt to
minimize the vitality utilization in the server farm
appropriately keeping up the SLA guarantees[16,17]. The
calculations attempt to utilize less number of physical
machines in the server farm by alterably rebalancing the
physical machines in light of their asset use. The
calculations likewise do a streamlining of virtual
machines on a physical machine, diminishing SLA
infringement.

Scheduling is very important for cloud provider to achieve
efficient resource pooling and elasticity. Scheduling
problem becomes very relevant in cloud computing
scenarios where the cloud service providers have to
operate at very much efficient to be competitive and
take advantage at scale. The wide acceptance of cloud
computing means data centers with many more machines
and the usage model is much different than traditional
clusters, like hour boundaries, auction based prices are to
name a few. Thus scheduling in cloud data center is more
challenging than traditional cluster schedulers [19]. Also,
these data center run many different kinds of applications
with varying expectations from infrastructure. Resource
usage patterns in traditional data centers are have less
variance in than the unpredictability faced by cloud data
centers. The way in which the operating system scheduler
try to minimize the utilization of resources on a single
machine, similarly cloud schedulers also try to minimize
the utilization of data center as a whole. It is clear that in
such conditions [20], the role played by the scheduler is
very important in achieving maximum utilization without
reducing application performance.

Until now we are still actively looking for possible
solutions to enhance the performance of information
systems for computation, analysis, and storage. Since
distributed and parallel computing was widely used to
enhance the performance of a variety of computer
systems, several models and ideas have been proposed for
different approaches and congenital restrictions in
different eras. Whatever may be the consideration it is for,
the way to efficiently utilize computer resources is a
pivotal research issue. Among them, scheduling is
indispensable in the success of increasing the performance
of the system [21]. With the advent of computer and other
internet technologies, paradigms of cloud computing have
been successfully used on several information systems in
recent years. Although cloud computing systems
nowadays provide a better way to carry out the submitted
tasks, most job and task scheduling problems on cloud
computing systems are still either NP-hard or NP-
complete. Unfortunately, these rule-based scheduling
algorithms are inappropriate for large-scale or complex

scheduling problems because the results of these

scheduling strategies are usually far from optimal.

To develop more efficient scheduling algorithms for
cloud, some recent reviews were, which encompass
non-meta heuristic and Meta heuristic scheduling
algorithms, such as earliest-finish-time-based algorithm
and genetic algorithm. Also given in was a comparison
sheet to classify the scheduling algorithms discussed there
by methods, parameters, and factors of scheduling. In
addition, the method presented uses feedback information
to estimate the earliest finish time to dynamically adjust
the resource allocation.

2. EXISTING WORK

The main objective of the project is to develop more
efficient scheduling algorithm for cloud. Since distributed
and parallel computing was widely used to enhance the
performance of a variety of computer systems, several
models and ideas have been proposed for different
approaches and congenital restrictions in different eras.
Whatever may be the consideration it is for, the way to
efficiently utilize computer resources is a pivotal research
issue. Among them, scheduling is indispensable in the
success of increasing the performance of the system. The
wide acceptance of cloud computing means data centers
with many more machines and the usage model is much
different than traditional clusters, like hour boundaries,
auction based prices are to name a few. Thus scheduling
in cloud data center is more challenging than traditional
cluster schedulers.

The small scheduling problems that is problems for which
all the solutions can be checked in a reasonable time by
using classical exhaustive algorithms running on modern
computer systems. In comparison, with the large scale
scheduling problems, like the problems for which not
all the solutions can be examined in a reasonable
time by using the same algorithms running on the same
computer systems.

These observations make it easy to understand that
exhaustive algorithms will take a prohibitive amount of
time to check all the candidate solutions for large
scheduling problems because the number of candidate
solutions is simply way too large to be checked in a
reasonable time. As a result, researchers have paid their
attention to the development of scheduling algorithms that
are efficient and effective, such as heuristics. Work
process is utilized with the robotization of systems where
by documents and information are gone between members
as per a characterized arrangement of tenets to accomplish
a general objective.

A work process administration framework is the
particular case that oversees and executes work
processes on figuring assets. Work process Planning: It is
a sort of worldwide undertaking booking as it spotlights
on mapping and dealing with the execution of between
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ward assignments on imparted assets that are not
specifically under its control. The creators arrange and
survey  hyper-heuristic = methodologies  into  the
accompanying four classifications: in view of the arbitrary
decision of low level heuristics, insatiable and puckish,
meta heuristic-based, and those utilizing learning
instruments to oversee low level heuristics.

The hyper heuristics can be used to operate at a higher
level of abstraction. Meta heuristic techniques are
expensive techniques that require knowledge in problem
domain and heuristic technique. Hyper heuristic technique
does not require problem specific knowledge. In order to
solve hard computational search problems the hyper
heuristic techniques can be used. The hyper heuristic
techniques can be operated on the search space of
heuristics.

DISADVANTAGES

e The FIFO scheduler will list the first job and apportion
all the assets it needs.

e This indicates that the second job must wait until the
first job is finished.

e The result is apparently a very long response time for
the second job.

e Algorithms is in that the results attained by these
algorithms may be far from ideal or even suitable.

e Two important disadvantages that take the
researchers into contemplation of modifying the
search approach of these traditional scheduling
algorithms.

3. ANALYSIS AND DEVELOPMENT OF
ALGORITHM

The essential thought of the proposed calculation is to
utilize the differences location and change recognition
administrators to adjust the escalation and expansion in the
pursuit of the arrangements amid the meeting
methodology. The proposed calculation, called hyper-
heuristic booking calculation (HHSA).The parameters
max and ni, where max signifies the greatest number
of cycles the chose low-level heuristic calculation is
to be run; ni the quantity of emphases the
arrangements of the chose low-level heuristic calculation
are not moved forward.

Line 2 reads in the tasks and jobs to be scheduled, i.e.,
the problem question. Line 3 initializes the population of

size. Online 4, a heuristic algorithm Hi is randomly
selected from the candidate pool H = fH1;H2; :::;Hng.

By estimating and foretelling the processing speed and
accomplishment time of each mechanism and each job,
HHSA can create feasible solutions that optimize the
make span not taken into consideration by the other
schedulers. In addition, our results show that HHSA can
finally provide better solutions in terms of make span.
Hyper-heuristic algorithms can preserve a high search

diversity to surge the chance of finding better solutions at
later iterations while not increasing the estimation time.
The improvement detection operator, the diversity
disclosure operator is used by HHSA to decide “when”
to variation of the low-level heuristic algorithm. This
machinery implies that the higher the temperature, the
higher the occasion to escape from the local search space
to find better results. The outcomes of ACO are similar to
those of the suggested algorithm for the first three
datasets. This is different from the hybrid heuristic
algorithm, which runs more than one low level
algorithm at each reiteration, thus needing a much
longer addition time.

Hyper-heuristics are abnormal state issue free heuristics
that work with any arrangement of issue ward heuristics
and adaptively apply and join them to tackle a particular
issue. This could be because of the way that variations of
differential advancement, which we chiefly use as
essential heuristics because of their aggressive execution
and basic arrangement, unequivocally rely on upon the
populace circulation. Hyper-heuristics may be viewed as
an  extraordinary = manifestation  of  hereditary
programming, the key instinct fundamental research
around there is that, for a given sort of issue, there are
regularly various clear heuristics as of now in presence
that can function admirably (however maybe not ideally)
for specific sorts of examples of that kind of issue. Maybe
it is conceivable to consolidate those current heuristics
into some more expand calculation that will function
admirably over a scope of issues.

Features of the Algorithm

e Simple and easy to implement

e Some rule-based deterministic algorithms can catch
acceptable solutions quickly.

e Most of them are well-matched to each other.

o All the clarifications can be patterned in a rational
time by using classical comprehensive algorithms.

4. MODULE DESCRIPTION

A simple random method is used to select the low-
level heuristic Hi from the candidate pool H. The
diversity detection operator is used by HHSA to
decide “when” to change the low-level heuristic
algorithm Hi. This mechanism implies that the higher the
temperature, the higher the opportunity to escape from
the local search space to find better solutions. The timer
is fixed at startup and end up mode of an application.
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Time-based consists in setting a timer that schedules the
time instant when the Scheduled task has to be
performed. The timer is fixed at startup mode of an
application. Hyper-heuristic algorithms can then maintain
a high search diversity to increase the chance of finding
better solutions at later iterations while not increasing th
e computation time. A time- based rejuvenation policy
intends to identify the optimal time to rejuvenate with
respect to one or more performance indices. The VMM
does not degrade, and therefore, it is only necessary to
keep memory of the age that was reached at the workload
changing point.

Hyper-heuristic is a search method to learn
automatically and recurrently by the machine to make
it learn, in which the process follows combination,
generation and/or adaption a number of modest heuristics
to resourcefully find solution for computational search
problems. Prime motto to study the hyper-heuristics is to
develop a system that can deal any problem rather
than solving a particular single problem. It may have
multiple heuristics from this one can choose to solve the
problem, so that all heuristic scheduling have good
enough to solve problem and to rectify its weakness.

The idea of implementation is simple and
consistently develops algorithms by conjoining the
weakness and strength by compensating are known to be
heuristics. When a problem instance is given, the high-
level method selects which low-level heuristic should be
applied at any of the given time, based upon the current
problem state, or the search stage.

Start

B
Client
Attributes

User 1 User 2 User 3

N ] -

Client Request

v
Low-Level
Heuristic Selection

Heuristic

Hybrid- Heuristic

v
Hyper-Heuristic
Scheduling Algorithm

Diversity Detection _
Operator

. Improvement
Detection Operator

Scheduling

Optimal Result

Exit

Flow Diagram of hyper-heuristic scheduling
5. CONCLUSION

The proposed calculation utilizes two identification
administrators to naturally focus when to change the low
level  heuristic calculation and an  annoyance
administrator to tweak the arrangements acquired by
every low-level calculation to further enhance the booking
results regarding make compass. As the reenactment
results demonstrate, the proposed calculation cannot
just give preferred results over the customary tenet based
booking calculations, it likewise beats the other heuristic
planning calculations, in illuminating the work process
booking and Hadoop guide errand booking issues on
distributed computing situations.

Moreover, the recreation results show further that the
proposed calculation unites speedier than the other
heuristic calculations assessed in this study for the vast
majority of the datasets. To sum things up, the essential
thought of the proposed "hyper heuristic" calculation is to
influence the qualities of all the low level calculations
while not expanding the processing time, by running
unrivaled one low-level calculation at every cycle. This is
in a general sense not the same as the alleged cross breed
heuristic calculation, which runs more than one low level
calculation at every cycle, consequently obliging an any
longer processing time.

With the joining of inherited programming into hyper-
heuristic examination, another level of philosophies are
found that we have termed 'heuristics to make heuristics'.
These philosophies give wealthier heuristic interest
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spaces, and in this way the chance to make new

approaches

for dealing with the fundamental

combinatorial issues. On the other hand, they are all the
more difficult to execute, when appeared differently in
relation to the more excellent heuristic to pick heuristics",
in light of the fact that they require the deterioration
of the available existing heuristics, and the design of a
fitting framework. There is significantly more to be done
in this class of techniques.
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