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Abstract— Cloud Computing is known as a provider of 

dynamic services using very large scalable and virtualized 

resources over the internet. In cloud computing, tasks are to 

be executed by available resources to achieve the best 

performance, shortest response time, minimal make span, 

utilization of resources etc. Due to these different intentions, 

we need to propose a scheduling algorithm that will 

outperform the appropriate allocation map of tasks to 

resources. In this paper task scheduling at system level as well 

as user level are optimized dynamically and scheduling of 

cloudlets to virtual machines is implemented. Here cloudlets 

are intelligently scheduled to the best possible virtual 

machine so that the overall execution time can be reduced. 

We simulate the proposed algorithm in CloudSim and the 

results are compared with the sequential task scheduling. The 

outcome shows that proposed algorithm gives better results. 
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I. INTRODUCTION 

Cloud Computing is the latest buzzword in the IT industry. 

Computational world is very broad and complex. In this 

respect, cloud computing has undertaken almost entire space. 

Cloud computing is an emerging field of computing where a 

set of resources (i.e. hardware and software resources) are 

shared in terms of scalable infrastructure, middleware, 

application development platforms and value added business 

applications as a service to the user [1]. Basically, cloud 

computing is a recent trend that moves computing and data 

away from desktops and portable systems into large data 

centers. There are many servers provided by the service 

providers which are available at these datacenters. We do not 

have to pay for infrastructure, its installation, manpower 

required for maintenance but we have to pay as per use of 

these resources [2] [4]. There are many issues [7] related to 

cloud computing such as data security, scalable storage 

management, virtualization, mobile cloud, task scheduling, 

and availability of services. But task scheduling is one of the 

most important issue in cloud environment. Because 

scheduling problems relate to the efficiency of the whole 

cloud computing facilities. Because of different QoS 

parameters [19] such as CPU speed, CPU utilization, 

turnaround time, throughput, waiting time etc., task 

scheduling in cloud computing is different from conventional 

distributed computing environment. There are heterogenous 

resources available at various datacenters and the demand of 

resources fluctuates dynamically due to that scheduling of 

resources to tasks is difficult. Scheduling in cloud is an NP-

complete problem. With the increase in no. of user’s size of 

associated computing, sometimes the tasks to be scheduled 

increases and the existing techniques are not efficient. An 

efficient technique directly affects the system performance 

[3]. 

 
Fig. 1: Scheduling Mechanism [13] 

Scheduling plays the major role in cloud computing. 

Scheduling is the process of allocating the available resources 

to the incoming task on the basis of task characteristics and 

certain requirements [5]. 

Scheduling in cloud computing is done in three 

stages [23]: 

 Resource Discovering and filtering. 

 Resource selection. 

 Submission of task to selected resource. 

 
Fig. 2: Stages in scheduling 

The goal of scheduling algorithm is to schedule jobs 

to the flexible resource while taking time into consideration. 

Which includes finding out a proper sequence in which tasks 

are to be executed under constraints. The main goal of any 

scheduling strategy is to achieve high performance and best 

system throughput by minimizing the total execution time of 

all incoming tasks [10]. Cloud users always want to make use 

of cloud resources within due time of job completion and 

computing power in a very cost effective manner whereas at 

the same time cloud providers try to gain maximum profit. 

Now the problem is that everyone wants to gain maximum 

profit and never wants to change their requirements [13]. 

II. RELATED WORK 

Scheduling of resources have been an important aspect that 

affects the performance of cloud computing. Many 

researchers have proposed various algorithms that schedule 

the resources to tasks efficiently in cloud environment. These 

include FCFS, min-max, round robin, deadline first, ant 

colony etc. And their modified versions have also been 
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proposed like modified ant colony, modified genetic 

algorithm, extended min-max scheduling. [6] [8] [[9] [11] 

[12] [14] [15] [28] 

Scheduling in cloud computing is performed at 

various levels: task level, workflow and VM level. And the 

performance of any scheduling algorithm is estimated based 

on different parameters like cost constraint,, deadline 

constraint, remaining time of  tasks etc. Here a detailed 

description of various scheduling algorithms is given which 

includes basic as well as modified. 

A. First Come First Serve (FCFS) 

FCFS is aiming at the resource selected for the next task is 

that having smallest waiting queue. For internal scheduling of 

jobs CloudSim toolkit supports First Come First Serve 

(FCFS) scheduling strategy. The default policy implemented 

by Vm provisioner i.e. for allocation of VM to host [20] is the 

first come first serve [6]. The main disadvantage of this is that 

the turnaround time and response time is very low. 

B. Earliest Deadline First (EDF) 

It is a priority based scheduling in which priority is assigned 

to tasks based on their deadlines. Tasks with earlier deadline 

are executed first. But here the problem of starvation occurs 

[17]. 

C. Min-Max Scheduling 

This algorithm chooses longest task first to schedule on the 

best available machine based on the minimum completion 

time of that particular task on all available machines. The 

problem is that smaller tasks are starved and the load 

balancing is also a problem [25] [14]. 

D. Round Robin [24] 

RR focus on the fairness of jobs. Each task in a queue will be 

executed for the same time. If a task can’t be completely 

finished in one quantum then it will be stored at the back of 

queue and will be served in next pass. The main advantage of 

RR is that tasks don’t have to wait for the next one to 

completely finish. The Cloudsim toolkit supports round robin 

strategy for the internal scheduling of jobs [9]. The 

disadvantage is that if the load is heavy then it will take a long 

time to finish all the work. 

E. Ant Colony 

In this algorithm, after initialization starting from the random 

nodes ant constructs feasible solutions and then update the 

pheromone. At each step a set of feasible solutions is 

computed and then the best one is selected to carry out the 

rest of the tour [12] [16]. 

F. Genetic Algorithm 

GA’s are the stochastic search algorithms based on the natural 

selection. It starts with an initial population and with the 

application of genetic operators a new solution (population) 

is generated. The main advantage of this technique is that it 

can handle a large searching space and avoid sticking by 

providing a solution for local optimum. A genetic algorithm 

which provides cost based multi objective in cloud have also 

been developed [29]. 

G. Enhanced Min-Max Scheduling 

In this scheduling scheme instead of scheduling the largest 

task, firstly the task having average execution time is 

scheduled on to slowest resource. This helps in reducing the 

make spam and balancing the load [18].   

H. Compromised Time- Cost Scheduling Algorithm 

A compromised-time-cost scheduling algorithm is presented 

by S Pandey et al. in which they considered cost constrained 

workflows by compromising execution time and cost with 

user input [27]. 

It has been analyzed that existing algorithms gives 

high performance and cost effective but they do not consider 

reliability and availability. Here a brief comparison of already 

developed algorithms is provided in table-1 [25] [22]. 

Scheduling algorithm 
Scheduling  

method 

Scheduling 

parameter 

Scheduling 

factor 
Findings Environment 

RAS Algorithm Batch mode Make span Grouped task Used to reduce make span 
Grid 

environment 

RSDC Algorithm Batch mode Processing time Grouped task 

Used to reduce processing 

time 

Efficient for load balancing 

Cloud 

environment 

Priority based job 

scheduling 

Dependency 

mode 

Priority assigned 

to each queue 

An array of 

jobs 
Less finish time 

Cloud 

environment 

Enhanced min-max 

scheduling 
Batch mode 

Load balancing 

and finish time 
Grouped task 

Used for efficient load 

balancing 

Cloud 

environment 

Improved cost based 

task scheduling 
Batch mode 

Cost, 

performance 

Unscheduled 

task group 

Measures both resource 

cost and computation 

performance 

Improves computation ratio 

Cloud 

environment 

Prioritized round robin 

algorithm 
Batch mode time Meta task Better resource utilization 

Grid 

environment 

An optimistic 

differentiated job 

scheduling algorithm 

Dependency 

mode 

Quality of 

service 

maximum profit 

Simple job 

with multiple 

user 

QoS requirements of user 

and service provider are 

achieved 

Cloud 

environment 

Table 1: Comparison of various scheduling algorithms

The scheduling parameters considered in the above 

methods are as follows: 

 Makespan:  Total completion time of all tasks 

 Execution time: Exact time to execute a given task. 

 Deadline: period of time from submitting a task to the 

time at which it must be completed. 

 Completion time: Time taken to complete the entire 

execution of a job. 
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 Performance: It indicates the overall efficiency given by 

scheduling algorithm. 

 Load balancing: Distributing the overall load of network 

to different nodes. 

 Quality of service: It includes many user provided 

constraints. 

The overall percentage of each scheduling 

parameter is shown in fig. 3 which helps to identify the 

scheduling parameter which is considered most and which is 

less significant in different algorithms. 

 
Fig. 3 percentage of scheduling parameters considered in 

existing scheduling algorithms 

And from the above figure it is clear that the 

makespan is considered in many scheduling methods. On the 

basis of above study scheduling algorithms have been 

classified according to some criterion like time, cost etc. 

Some algorithms can optimize the time span while others can 

minimize the cost. So, based on customer or service provider 

requirements various algorithms can be used to enhance the 

efficiency.  

III. PROPOSED WORK 

The main goal of many scheduling algorithms is to decrease 

the execution time of jobs. My proposed work also provide 

results in this field by giving an improved task (cloudlet) 

scheduling algorithm. In cloud computing there are mainly 

three areas where scheduling is required- 

 Cloudlet in VM cloudlet submitted to VM needs to be 

scheduled. So, some parameters like turn-around time,, 

response time etc. are improved by using an efficient 

scheduling scheme. 

 VM in Datacenter as there are many VM’s in a single 

datacenter. So, scheduling those virtual machines is also 

a tedious task. 

 Cloudlet to VM we can intelligently submit the task to 

VM. So, that response time,, turn-around time can be 

improved. 

Our proposed scheduling method includes following 

concepts: 

 Grouping of tasks: Grouping means collecting similar 

type of tasks on the basis of certain behavior. Task 

grouping means similar type tasks are grouped together 

and then scheduled. Grouping of tasks can be based on 

the length of task, location of task, deadline of task, cost 

of task, complexity of task etc. In the proposed 

framework tasks are grouped on the basis of deadline 

constraint [26]. 

 Prioritization: Prioritization determines the order in 

which tasks are scheduled based on the parameter used 

for computation. In our present framework deadline 

based tasks are given priority on the basis of deadline of 

tasks. Task with shorter deadline is scheduled to be first. 

The task list is arranged with tasks in ascending order of 

deadline so the task with minimum time constraint is 

executed first. 

 Greedy resource allocation: This approach is greedy in 

nature because it selects that resource which is best at 

that instant. It means scheduler selects VM having 

minimum turn-around time for each task. 

Turn-around time=resource waiting time + (task 

length/processing power of resource) 

The resource status is updated to find out when the 

resource will be available to process a new job. 

IV. PROPOSED ALGORITHM 

The proposed algorithm works as follows 

1) Grouping of incoming tasks to broker is done on the basis 

of deadline constraint. 

2) After grouping a priority is assigned to each task 

according to deadline. This is required because the task 

with shorter deadline needs to be executed first. And the 

prioritization parameter can vary based on the nature of 

task. 

3) For each prioritized task- 

 Compute turn-around time of each resource by 

taking 

 Waiting time 

 Processing power of resource 

 Task length 

 The VM with minimum turn-around time is selected 

to execute the task and the task is scheduled to 

execute on that machine. 

 Continuous updating of waiting time is done. 

 
Fig. 3: Proposed Algorithm 

V. SIMULATION RESULTS 

Cloudsim toolkit is used to demonstrate the simulation [20] 

[21]. The simulation results of proposed algorithm are 
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compared with the sequential assignment. The configuration 

of datacenter created is shown as below- 

 Number of processing elements-4 

 Number of hosts-2 

RAM (MB) 10240 

Processing power (MIPS) 110000 

VM scheduling Time shared 

Table 2:  Host Configuration 

Configuration of virtual machine used in simulation 

is as follows- 

Virtual machine VM1 VM2 

RAM (MB) 5024 5024 

Processing Power (MIPS) 22000 22000 

No. of processors 1 1 

Table 3: Virtual Machine Configuration 

Configuration of system on which the simulation is 

done and the results are obtained is as follows: 

Processor 
IntelR  core™ i3 CPU M380 

@2.53GHz, 2.53GHz 

RAM 3.00 GB 

System types 64-bit operating system 

Windows edition Windows 7 professional 

Table 4: System Configuration 

A. Performance with Time 

It is shown from the results that the proposed algorithm gives 

better results than the sequential approach.  

No. of 

cloudlets 

Sequential 

algorithm 

Proposed 

algorithm 

25 86.22 30.88 

50 314.60 61.62 

75 685.12 92.11 

100 1197.68 123.01 

Table 5: Completion Time Comparison 

 
Fig. 4: Result graph 

VI. CONCLUSION AND FUTURE WORK 

It is observed that the proposed algorithm provides better 

results in terms of task completion time than the sequential 

algorithm. The turn-around time of each task is minimized 

individually in order to minimize the average turn-around 

time of all submitted tasks in a given time slot. Our proposed 

algorithm is further improved by considering the weighted 

fair queuing and the round robin among the queues. Other 

factors like type of tasks, length of tasks is also considered 

for proper scheduling of tasks. And in that way the results can 

be further enhanced. 
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