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ABSTRACT: Cloud computing is a recent and upcoming technology which includes various areas. Due to some
inherent defects of mobile devices, such as limited battery energy, insufficient storage space, mobile applications
are confronted with many challenges in mobility management, quality of service (QoS) insurance, energy
management and security issues, which has stimulated the emergence of many computing paradigms, such as
Mobile Cloud Computing (MCC), Fog Computing, etc. Mostly one network application can be decomposed into
fine-grained tasks which consist of sequential tasks and parallel tasks. With the assistance of mobile cloud
computing, some tasks could be offloaded to the cloud for speeding up executions and saving energy.
Maintaining energy conservation the efficiency of energy has become a major problem with increased usage of
devices consuming more energy due to MCC paradigms allow to offload some tasks to the cloud for execution. To
manage this problem task are schedule in both at the mobile device and in the mobile cloud. Task scheduling is
taken as the factor to reduce consumption of energy. Tasks can be assigned and scheduled based on the
algorithms and so energy can be conserved.
Keywords: Cloud computing, mobility management, quality of service (QoS) insurance, energy management,
Task scheduling, security.

I.

INTRODUCTION

Cloud computing is a part that is feeling a rapid advancement both in and industry and academia. This
technology aims to offering virtualized, distributed and elastic resources as utilities to end users. The advantages of
cloud computing over traditional computing include quickness, device independence, low entry cost and scalability.
In other words, it is a set of cloud service providers that compromise services via their datacenters located around
the domain. A datacenter or server farm is a massive, centralized repository for the storage, computation, and
management of data. A datacenter is a farm for hosting a large number of servers or for processing elements,
clusters, and/or considerable amounts of storage to serve customer requests. Currently, cloud computing provides
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dynamic services over the Internet, such as data, applications, bandwidth, memory and IT services. Mobile cloud
computing (MCC), which combines cloud computing and wireless network and aims at improving the performance
of mobile applications hosted at mobile devices such as smartphones and PDAs, has developed very fast in the past
few years [1]. Due to some inherent faults of mobile devices, e.g. limited battery energy, low CPU speed, inadequate
sensing capacities and insufficient storage space [2], mobile applications are challenged with many challenges in
quality of service (QoS) insurance, mobility management, security issues and energy management. As an answer to
these weaknesses, MCC succeeds in offloading some computing modules to be executed on powerful nodes in the
cloud (e.g. cloudlet [4] [5] [6]), which brings a few benefits against the traditional mobile services [3]. For example,
with regards to some resource-intensive mobile applications or energy hosted in the smart phone, offloading some
parts of them to the remote cloud protects energy consumption greatly for the devices in fig1. There are two kinds of
mobile cloud architectures nowadays. One is the remote cloud, which is well-defined as a powerful server or a
cluster of software and computer hardware that offer the services to the mobile device through WAN connection.
This architecture, mobile devices typically access cloud services through access points or the cellular network.
However, recent research shows that, the remote cloud is unsuitable for complex real-time applications with realtime constraints due to the high communication latency.

Figure 1: Mobile cloud Architecture

Therefore, the other architecture, local mobile clouds formed by nearby mobile devices have been proposed to
support real-time applications. In this architecture, mobile services access the computing resources through the
mobile ad hoc network. In the local mobile clouds, offloading involves making decisions regarding where to offload
the tasks to maximize the advantage of offloading, also known as the task scheduling problem. The offloading
decisions are usually constructed by including bandwidths, analyzing parameters, computation speeds, power
coefficients, and task queues of all participating devices. Numerous mobile applications such as health-care, ecommerce and computer games are developed under Mobile Cloud Computing concept [7]. Task offloading is not
continuously efficient, since it depends on several aspects, such as the energy consumption on task offloading at
mobile devices, transmission bandwidth of the wireless channel, energy consumption on task execution at the cloud
and so on. For example, mobility as the inherent attribute of the mobile devices may mobile users to change the
access point (AP) frequently when users move from one place to another place. This kind of dynamics sometimes
makes the wireless connection unreachable, thus execution the waiting time longer than the expected, which may
degrade users’ Quality of Experience (QoE), even leading to users’ reject to accept the response time especially for
the urgent tasks. Energy consumption is another important issue, which imposes great influence on offloading
decision. For example, if the energy consumption produced by task offloading at data transmission and mobile
device via wireless channel were larger than task execution locally without offloading, it would make no sense for
tasks execution at cloud side remotely, from the viewpoint of saving power consumption for mobile devices. The
task offloading and task scheduling in MCC model it as a multi-objective (e.g. execution time, energy, cost)
optimization problem, considering some constraints such as execution deadline. For example, for an urgent task, the
total execution time should not go beyond users’ specified deadline. However, most works assume that the tasks
derived from an application are independent, which shortens the uploading process, but does not always hold in
MCC environments. The performance and reliability of cloud services depend on various factors, which include task
scheduling [8]. Scheduling can be done at the task level, resource level, or workflow level. In this paper, we
principally focus on task scheduling approaches. Cloud users send requests to the data center for computing jobs.
These requests are called tasks. A task is a small piece of work that should be executed within a given period of

© 2018, IJCSMC All Rights Reserved

50

C.Arun et al, International Journal of Computer Science and Mobile Computing, Vol.7 Issue.9, September- 2018, pg. 49-54

time. Task scheduling reports the tasks provided by cloud users to the cloud provider, who will assign them to
available resources. Some of existing task scheduling works are reviewed here.
X.Wu et. al., [9] presented a task scheduling algorithm based on QoS-driven for cloud computing. Firstly, in order to
reflect the priority relation of tasks, the algorithm computes the priority of tasks according to the unusual qualities of
tasks, and then sorts tasks by priority. Secondly, the algorithm assesses the completion time of each task on different
services, and schedules each task onto a service which can complete the task as soon as conceivable according to the
sorted task queue.
S. Jain et. al., [10] analyzed various scheduling algorithm which efficiently schedules the computational tasks in
cloud environment and created FCFS, Round robin scheduling Algorithm and new planned Scheduling algorithm is
(GPA) generalized priority algorithm. A Generalized Priority algorithm is used for efficient execution of task and
comparison with FCFS and Round Robin Scheduling. Priority is an important problem of job scheduling in cloud
environments.
Task scheduling is one of the fundamental issues in cloud environment. K.Li et. al., [11] proposed a cloud task
scheduling policy based on Load Balancing Ant Colony Optimization (LBACO) algorithm.. A good task scheduler
should adjust its scheduling plan to the moving environment and the kinds of tasks. The main contribution is to
balance the entire system load while trying to minimizing the makespan of a given tasks set.
R K Jena et. al., [12] designed task scheduling using a multi-objective nested Particle Swarm Optimization(TSPSO)
to optimize energy and processing time. Finally, the results were compared to existing scheduling algorithms and
found that TSPSO provide an optimal balance results for multiple objectives.
U.Bhoi et. al., [13] designed, developed, proposed a scheduling algorithm to overtake appropriate allocation map of
tasks on resources. A unique modification of Improved Max-min task scheduling algorithm is proposed. The
algorithm is based on complete study of the impact of Improved Max-min task scheduling algorithm in cloud. Better
Max-min is based on the expected execution time instead of completion time as a selection. Improved Max-min is
also based on the expected execution time instead of completion time as a selection basis but the only difference is
that Improved Max-min algorithm assign task with Maximum execution time to resource produces Minimum
completion time while Enhanced Max-min assign task with average execution time to resource produces Minimum
completion time.
Q.Cao et. al., [14] proposed a new method with an optimized algorithm based on ABC algorithm. Activity Based
Costing in cloud computing Compared with the traditional methods of task scheduling Activity-based costing is a
way of measuring both the cost of the objects and the performances of activities and it can measure the cost more
accurate than traditional ones in cloud computing.
S.Devi et. al., [15] modified of Max-min algorithm. This algorithm is constructed based on RASA algorithm and the
concept of Max-min strategy. An Enhanced Max-min algorithm is advanced to outperform scheduling process of
RASA in case of total complete time for all submitted jobs. Max-Min algorithm is based on expected execution time
instead of complete time. So the scheduling tasks within cloud environment using Enhanced Max-min can achieve
lower makespan rather than original Max-min.
D.Ergu et. al., [16] proposed a model for task-oriented resource allocation in a cloud computing environment.
Resource allocation task is ranked by the pairwise comparison matrix technique and the Analytic Hierarchy Process
giving the available resources and user preferences. The computing resources can be allocated according to the rank
of tasks. Furthermore, an induced bias matrix is further used to identify the inconsistent elements and improve the
consistency ratio when conflicting weights in various tasks are assigned. Two illustrative examples are introduced to
validate the method.
L.Guo et. al., [17] formulated a model for task scheduling and propose a particle swarm optimization (PSO)
algorithm which is based on small position value rule to minimize the cost of the processing we. By virtue of
comparing PSO algorithm with the PSO algorithm embedded in crossover and mutation and in the local research,
PSO algorithm not only converges faster but also runs faster than the other two algorithms in a large scale.
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S.Kaur et. al., [18] improved genetic algorithm is developed by merging two existing scheduling algorithms for
scheduling tasks taking into consideration their computational complexity and computing capacity of processing
elements. A meta-heuristic based scheduling, which minimizes execution time and execution cost as well.
A.I.Awad et. al., [19] proposed mathematical model using Load Balancing Mutation a particle swarm optimization
based schedule and allocation for cloud computing that takes into execution time, account reliability, make span,
transmission time, transmission cost , round trip time and load balancing between tasks and virtual machine.
LBMPSO can play a role in achieving reliability of cloud computing environment by considering the resources
available and reschedule task that failure to allocate. LBMPSO compared with standard PSO, random algorithm and
Longest Cloudlet to Fastest Processor (LCFP) algorithm to show that LBMPSO can save in make span, execution
time, round trip time, transmission cost.
S.Guo et. al., [20] provided an energy-efficient dynamic offloading and resource scheduling policy to decrease
energy consumption and shorten application completion time. First [20] formulated the eDors problem into the
energy-efficiency cost (EEC) minimization problem while satisfying the task-dependency requirements and the
completion time deadline constraint. To answer the optimization problem, [20] proposed a distributed eDors
algorithm consisting of three sub algorithms of computation offloading selection, transmission power allocation and
clock frequency control. Computation offloading selection depends on not only the computing workload of a task,
but also the maximum completion time of its immediate predecessors and the clock frequency and transmission
power of the mobile device.
M.A. Tawfeek et. al., [21] presented a cloud task scheduling policy based on ant colony optimization algorithm
compared with different scheduling algorithms FCFS and round-robin. The main goal of these algorithms is
reducing the makespan of a given tasks set. Ant colony optimization is random optimization search approach that
will be used for allocating the incoming jobs to the virtual machines.
Yibin Li et. al., [22] proposed a novel Energy-aware Dynamic Task Scheduling algorithm to minimize the total
energy consumption for smartphones, while satisfying stringent time constraints and the probability constraint for
applications. EDTS algorithm can significantly reduce energy consumption for CPS, as compared to the critical
path scheduling method and the parallelism-based scheduling algorithm.
X.Lin et. al., [23] investigated the problem of scheduling tasks which belong to the same or possibly different
applications in an MCC environment and presented a novel algorithm, which starts from a minimal-delay scheduling
solution and subsequently performs energy reduction by migrating tasks among the local cores or between the local
cores and the cloud.. The scheduling problem involves the following steps: (i) determining the tasks to be offloaded
on to the cloud, (ii) mapping the remaining tasks onto cores in the mobile device, and (iii) scheduling all tasks on
the cores (for in-house tasks) or the wireless communication channels such that the task-precedence requirements
and the application completion time constraint are satisfied while the total energy dissipation in the mobile device is
minimized. A linear-time rescheduling algorithm is proposed for the task migration.
W.Zhang et. al., [24] investigated the scheduling rule for joint execution in mobile cloud computing. A mobile
application is represented by a sequence of fine-grained tasks formulating a linear topology, and each of them is
executed either on the mobile device or offloaded onto the cloud side for execution. The design objective is to
minimize the energy consumed by the mobile device, while meeting a time deadline and formulated this minimumenergy task scheduling problem as a constrained shortest path problem on a directed acyclic graph, and adapt the
canonical “LARAC” algorithm to solving this problem approximately. One-climb offloading policy is energy
efficient for the Markovian stochastic channel, in which at most one migration from mobile device to the cloud is
taken place for the collaborative task execution.
D.Yao et al., [25] proposed an energy efficient task scheduling strategy (EETS) to determine what kind of task with
certain amount of data should be chosen to be offloaded under different environment. Cloud computing can enhance
the computing capability of mobile systems by offloading.
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II.
CONCLUSION
Efficient scheduling algorithms play a important role in the performance of a cloud computing system. This paper
reviews the existing task scheduling algorithms and briefly analyzes. first task scheduling work that minimizes energy
consumption under a hard completion time constraint for the task graph in the MCC environment, taking into account the
joint task scheduling on the local cores in the mobile device, the wireless communication channels, and the cloud. Most
algorithms perform scheduling based on few parameters. An enhanced scheduling algorithm can be developed from
existing methods by including more metrics, which can result in good performance and outputs that can be installed
in a cloud environment in the future. This paper summarizes some existing energy scheduling algorithms used in a
cloud environment and the power saving percentage in existing energy-efficient scheduling algorithms.
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