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Abstract— The relative analysis of scheduling techniques in 

cloud computing has been an area of interests for many 

researchers. In this paper, we have studied the 

implementation of such scheduling techniques in cloud 

computing. Cloud computing, as the term suggests and is 

considered as the amount of usage done by the user, and 

hence the user pays for the services that he has used. It 

provides access to its network and services on the basis of its 

demand and usefulness. The cloud computing model requires 

an appropriate and in depth technique for doing various jobs 

that are been provided to the system in a cost efficient way. It 

also depends on certain constraints that are been available at 

that time. To fulfill the same work, it is been performed by a 

virtual machine scheduler that uses an appropriate scheduling 

technique. Here we are reviewing the efficient and effective 

scheduling policies that are necessary to reduce the carrying 

out cost and also to increment the use of resources. 

Key words: Cloud Computing, Scheduling Techniques 

I. INTRODUCTION 

Cloud computing is the practice of employing a network of 

remote servers hosted on the net to store, manage, and 

process information, instead of a local server or a private pc. 

[9] It also sets up cloud related resources that are used for 

computing devices, networking servers and various other 

applications that can be easily managed with lesser amount 

of work or it can exclude us from the interaction with the 

service provider. The different and numerous functions 

provided by cloud computing environment are 

heterogeneity, pay per use model, internet based computing, 

pay per use model, on demand self-service, location 

availability, reliability, universal access of network. 

Virtualization could be a manner of taking out 

essential/ important available resources to enhance their 

uses. It separates the resources uniformly and logically 

amongst completely separate users. 

There two ways in which Cloud models are 

classified: [2] 

A. Service Models 

1) Software as a service 

It refers to providing an application to customers on basis of 

pay as use, idea behind the service is somewhat associated 

with utility computing where all software required for an 

application to run are deployed over cloud and it can be 

accessed by client with internet. Client of SAAS make 

software available to end users and clients are charged by 

cloud supplier on the basis of type of end users, volumes of 

information stored while using the service, period for which 

cloud services are used. 
2) Platform as a service 

In this environment, required to run an application is 

provided as service which included operating systems, 

bandwidth, and storage. Consumers of PAAS can deploy 

application in cloud environment and can do testing over the 

cloud. Upgrading of Operating System is very easy as 

changes have to be made only on cloud. Customers are 

charged on the basis of processing power used, period of 

time for which platform used for running an application and 

the volumes of resources like network bandwidth are 

consumed. But the main disadvantage of this service is the 

application developed for a particular cloud environment 

may not be compatible with another cloud environment. 
3) Infrastructure as a service 

In this model cloud consumer can make use of concept of 

virtual computers by which they can have large resources 

for running software. It provides hardware for deployment 

and running software. Resources are shared among the users 

by using virtualization concept. Here customers have control 

operating system, storage and hardware in cloud. 

B. Deployment Models 

1) Private Cloud 

It is a cloud design that is specifically developed for a 

particular organization or a user and is also managed by 

them. 

2) Public Cloud 

It is a cloud design that provides services and resources to 

any user who is a member of the system and can be 

managed by either a 3rd party organization that has either 

developed or provides the cloud services. 

3) Community Cloud 

It is a cloud design that is developed so as to provide 

services to specific group of organizations or a particular 

cluster of users and is also managed by a specific user or a 

member of the organization. 

4) Hybrid Cloud 

A private cloud and public cloud together form a hybrid 

cloud. 

II. COMPARISON PARAMETERS 

There are numerous parameters that are utilized and shown 

in our study to complement different scheduling algorithms- 

[4] [6] 

A. Throughput 

The standard of effort that the computer can compute in an 

interval of time. It's the speed at which a task can be 

processed or the rate of production. A benchmark is 

employed to calculate throughput. 

B. Response Time 

The entire interval for a process to answer the requirement 

for the service. The response time is the total of service 

phase and waiting phase and is the phase a functional unit or 

a system takes to react to a given input. 

C. Resource Utilization 

The total amount of resources required to execute a specific 

task is called as resource utilization. Target is to use the 

resource properly so as to maximize client service levels, 

optimize inventory levels and minimize lead times. 
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D. Fault Tolerance 

It is the arrangement that stops the computer network device 

from crashing in an unexpected error or fault occurs. The 

fault tolerance allows the system to resume operations 

properly in the event of occurrence of one or more faults 

within some of its components. 

E. Execution Time 

It is the duration for which a program is runs and used for a 

single instruction like addition, subtraction and division 

when it is performed in the execution of a computer 

instruction. 

F. Scalability 

The capability by which a system is able encounter the 

expansion of work and growing demands is called as 

scalability. 

III. VIRTUAL MACHINE SCHEDULING 

Virtualization plays a vital role in giving services and 

resources to the users effectively and expeditiously in cloud 

computing. It is usually implemented in numerous ways like 

virtualization of servers, memory locations and storage. [2] 

Virtual Machine works similar to a computer where a user’s 

request for a physical resource is acknowledged by a Virtual 

Machine and after which the virtual machine assigns the 

same services to the users that is an appropriate policy or 

restrictions that are specified. Majorly to fulfill this task, 

Virtual Machine schedulers are being applied. Virtual 

Machine schedulers are also applied dynamically that is 

assigned to the Virtual Machine users according to which 

they perform their particular activity in cloud. [3] 

Virtual Machine Scheduling comprises of the 

following three steps-[4] 

A. Resource Filter and Discovery 

The broker in the data center sees the services that are 

available in the machine and collects the information present 

about the services that are present.  

B. Resource Selection 

It decides which specific service is to be chosen and 

according to a certain amount of restrictions. 

C. Task Submission 

Task supplied to a resource is been chosen for completion. 

IV. SCHEDULING POLICIES 

Under this section, there are two polices that can be defined. 

[4] 

In a space sharing, it schedules the first or the 

initial task on virtual machine at a given situation and after it 

is been completed it is scheduled on to the next task on the 

virtual machine. On the host the same policy is been 

implemented and is then scheduled on to the virtual 

machines that is available on the host. This policy follows 

FCFS algorithm, i.e. First Come First Serve Algorithm. 

Steps that are required to explain and understand 

Space sharing, 

 Step 1: Start 

 Step 2: The accepted jobs are arranged in a queue data 

structure. 

 Step 3: Initially, we schedule the task on the given 

virtual machine. 

 Step 4: After the completion of the first task, it goes to 

the next task. 

 Step 5: It checks for a new task if the queue is empty. 

 Step 6: After the process is done, it then repeats from 

step 1. 

 Step 7: End. 

In Time Sharing policy, all the jobs are scheduled 

for processing at the same time onto the virtual machine. 

The time is equally divided among all the jobs and is then 

simultaneously scheduled onto the Virtual Machine. It is 

also scheduled on the virtual machine on the host. This 

policy follows RR algorithm, i.e. Round Robin algorithm. 

Steps that are required to explain and understand 

Time sharing policy 

1) Step 1: Start. 

2) Step 2: The accepted jobs are arranged in a queue data 

structure. 

3) Step 3: Initially, we schedule the job along the way 

onto the virtual machine. 

4) Step 4: It checks for a new task if the queue is empty. 

5) Step 5: Similarly as in Step 2, it schedules if a new task 

arrives. 

6) Step 6: End 

V. RELATIVE STUDY 

The techniques discussed below always exist for scheduling 

at each and every levels in cloud computing. The most 

suitable technique depends on the following factors: - cost, 

memory, efficiency, profit, turn-around time, etc. Trust 

plays an important role on these factors. 

Here trust refers to the trust between the service 

provider and the user, as it helps in better scheduling 

approach and better utilization of the resources. 

A. SJF 

Shortest job First (SJF) is a scheduling technique that selects 

a task with the minimum execution time. The tasks that have 

minimum execution time are placed first and the tasks that 

have maximum execution time are placed at the last and 

because of which they are given least priority and are 

arranged accordingly. In this scheduling algorithm, CPU is 

allocated to the process with least burst time. 

B. FCFS 

It is known as First in First out. It is advantageous because 

of its simplicity and it also reduces the average amount of 

time required by each process to wait until its execution is 

complete. In this algorithm we have to allocate the CPU in 

the order in which the jobs arrive. It is assumed that ready 

queue is managed using first in first out policy which means 

that the first task will be processed first with no priorities. 

C. Round-Robin Scheduling Algorithm 

This algorithm assigns time slices to each process in a cyclic 

order without considering the priority. The processes never 

undergo starvation. Hence, it uses a time sharing mechanism 

and interrupts a job even if it is incomplete in its time slice. 

The job resumes when another time slice is assigned to it. If 

the task completes in its time slice, it releases CPU 

voluntarily.[5] 
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D. Priority Scheduling Algorithm 

In this Scheduling algorithm the highest priority job is 

assigned the CPU whereas the least priority job is made to 

wait. It is pre-emptive and the major drawback of this 

algorithm is starvation of a process.[7] 

E. Genetic Algorithm (GA) 

This algorithm uses genetics for problem solving. It is based 

on the biological concept of population generation. It uses a 

random search technique to find an optimize solution to the 

problem from an initially randomly generated population. In 

a large population of possible solutions, each solution 

represents a chromosome. In this scheduling algorithm, the 

jobs are assigned to resources based on the individual 

solution that determines the resource assigned to a particular 

task. [9] 

F. Gang Scheduling 

In this algorithm, a job which comprises of many tasks, are 

grouped together and is scheduled concurrently in a set of 

processors. At any instant, the job with highest priority is 

executed. A job can be pre-empted before completion, when 

it is scheduled. Pre-emption will occur only when a higher 

priority job is released. It is defined using an ouster out 

matrix where each row represents a quantum of time and 

column represents processors.[1] 

G. Memory Aware Scheduling 

In this scheduling technique, the information of cache 

behaviour is been collected from each Virtual Machine, and 

also from each and every physical machine. Then it shifts 

the virtual machines that can likely decrease the average 

memory access latencies and cache misses in cloud 

computing. Each system consists of a monitor that checks 

last level cache. All the misses that includes performance of 

hardware monitoring, and then regularly sends the cache 

misses to the respective scheduler. According to the Virtual 

Machine status, all the node information is been collected 

and on the basis of which the scheduler makes its decisions. 

This type of scheduling technique, increments the number of 

shifts but also it decrements the memory competition among 

different virtual machine that have the same host in 

common. 

 
Table 1: Comparing different scheduling techniques on the 

basis of given parameters 

H. Energy Efficient Scheduling 

In this scheduling technique, to save energy the migration 

values that are calculated should be optimal. This scheduling 

technique is been sub-divided into three parts:- 

1) Victim Selection 

In this selection technique, to find out whether the energy is 

been saved or not we need to initially switch off the servers 

that are needed for the selection technique to be carried out. 

2) Target Server Selection 

In this selection technique, firstly the target server is been 

selected on the basis of first –fit allocation method. After 

which to find out the Victim server the servers that are 

needed are placed in the Virtual Machines. 

3) Switch on Serve 

In this selection technique, the servers that are placed in 

sleep mode are woken up. After which a threshold value is 

been calculated, that value is called Wake up Threshold. 

Once the threshold value is above the value of Wake up 

Threshold, then the other servers that are kept in switched 

off mode are woken up, after which the servers whose 

values have reached the maximum value there load value is 

been transferred to the newly waken server. 

I. Neuro Fuzzy Scheduling 

This type of scheduling is implemented by applying fuzzy 

neural network technique, initially the tasks and services of 

the user are been classified on the basis of quality of service 

parameters such as memory usage, bandwidth utilization, 

size and storage and CPU utilization. After that all the 

classified tasks are been supplied to the fuzzier where the 

input values provided by the user are transformed and 

brought into the values ranging between 0 and 1. This 

network consists of the following layers such as input layer, 

hidden layer and output layer. These layers are used to 

adjust the weight of user task and after which the same is 

been matched accordingly with the resources provided by 

the system. 

J. Weighted Active Monitoring 

In this scheduling, the technique that has been put forward 

by altering the Active Monitoring Load Balancer. This can 

be implemented by providing a weight to each Virtual 

Machine. All Virtual machines are assigned numerous 

amount of the currently available processing power. 

K. Market Oriented Scheduling 

In this scheduling, usually users can schedule their 

applications on the basis of resources which provides less 

response time and also which satisfies the other Quality of 

Services necessities in agreement with the bandwidth and 

storage. In the other type of grid, utility grid, an extra factor 

comes into play i.e. expenses which needs latest working 

model, with the help of which a user can save on execution 

cost. One of the aims of latest scheduling techniques will be 

to run the user application at lower rate which can satisfy 

user’s requisites. These market oriented techniques depends 

on the execution cost.[1] 

VI. CONCLUSION 

This paper provides an introduction to different scheduling 

algorithms and their importance. We introduced numerous 

established Virtual Machine scheduling techniques, 

numerous scheduling techniques that are being introduced 

by other professionals. The various parameters like resource 

utilization, throughput, scalability, response time and 

migration time were used to for relative analysis of the 
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algorithms. Here we have talked about energy efficiency of 

Virtual machine allocation, and how by using certain 

combinations, we can make the same perform better in 

cloud computing, thereby reducing power consumption of 

the services used. If a host can run a particular Virtual 

Machine, then we can switch a Virtual Machine from one 

host to another. The new algorithm that will be designed 

should be optimum, require less memory, consume less 

power and should also have lower waiting and slowdown 

time, but quick response time. It should also be scalable and 

reliable. Also, the number of migration requests in the 

algorithm should be performed less in number, so as to run 

all operations. 
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