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ABSTRACT 
Cloud computing has developed as a solid domain in the field of networking essentially because of the capacity 

of running an application or program at the same time on different nodes that are associated through a network. 

It includes resource sharing or computational data amongst the nodes. Appropriate scheduling algorithm is 

needed for the efficient working of the cloud environment. To increment the proficiency of the work load of 

cloud computing, scheduling is one of the tasks performed to get most extreme benefit. In this paper, discussed 

about reasons to adopt scheduling, scheduling phases, scheduling types and some of the scheduling algorithms 

used in different types of clouds. 
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I. INTRODUCTION 

 

Cloud Computing is technological term 

that provides computation, software, storage and 

data access services that don’t require end-user 

knowledge of the physical location and 

configuration of the systems that deliver the 

services [1]. 

Scheduling is the one of the most 

important activities that executes in the cloud 

computing environment. To increment the 

proficiency of the work load of cloud computing, 

scheduling is one of the tasks performed to get 

most extreme benefit. The primary target of the 

scheduling algorithms in cloud environment is to 

use the resources appropriately while dealing the 

load between the resources so that to get the least 

execution time.  

Datacenters are the fundamental parts of 

cloud computing. Generally, in a single datacenter 

a large number of virtual servers keep running at 

any occurrence of time, holding many tasks and all 

together the d system continue to be receiving the 

batches of task requests. During this context, one 

needs to notice few target servers out numerous 

powered on servers. 

 

Following are some reasons to use scheduling in 

cloud computing [2]. 

  

  

  

  

 

 

 

 

Cloud computing is a thriving  region and 

has been developing as a business reality in the 

data innovation area. However the innovation is 

still not completely created. There are still a few 

regions that are should have been centered around. 

 

 

Task scheduling and provision of 

resources are primary issues in both Grid and  

cloud computing. Cloud computing is rising 

innovation in IT domain. The scheduling of the 

cloud services by service providers to the 

consumers impacts the money saving advantage of 

these computing paradigms.  

 

II. PHASES OF SCHEDULING 

Scheduling is the way toward mapping 

tasks to accessible resources on the basis of tasks 

attributes and prerequisites. It is a key angle in 

adequate working of cloud as many task parameters 

should be considered for appropriate scheduling. 

The accessible resources ought to be used 

productively without influencing the service 

parameters of cloud. In cloud, scheduling process 

can be derived into three phases namely [3].  

1. Resource discovering and filtering - Datacenter 

Broker finds the resources present in the network 

system and gathers status data related to them.  

2. Resource selection - Target resource is chosen 

taking into account certain parameters of task and 

resource. This is choosing stage  
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3. Task submissions - Task is submitted to resource 

chosen. 

The phases of scheduling is shown below: 

 

 

           Fig 1: Phases of Scheduling  

 

Where DB: - Datacenter Broker,             CIS: - 

Cloud Information services,                 V1, 

V2,V3 are the virtual machines.  

Types of scheduling are  

1. Static scheduling 

2. Dynamic scheduling 

                Fig 2: Types of scheduling 

Static scheduling permits for pre-fetching needed 

data and pipelining diverse phases of task 

execution. Static scheduling forces shorter runtime 

overhead. 

In dynamic scheduling, information of the task is 

not known before hand. Accordingly tasks 

execution time may not be known and tasks 

assignment is done on fly as the application 

executes. 

III. VARIOUS SCHEDULING 

ALGORITHMS IN VARIOUS 

TYPES OF CLOUDS 

The advantage of various scheduling algorithm is 

to acquire a high performance. Some of the 

scheduling algorithms are FCFS, Round-Robin, 

Min-Min algorithm, Max-Min algorithm and meta-

heuristic algorithms(ACO, GA, Simulated nealing, 

PSO, Tabu search and etc.,) [4]. 

First Come First Serve Algorithm: This algorithm 

is easy, fast and simple. Jobs are served in queue as 

they arrive. 

Round Robin algorithm: In the round robin 

scheduling, a time-slice or a quantum is given to 

processes in FIFO manner. If a process doesn’t 

complete execution before its time-slice expires, 

the CPU is pre-empted and given to the next 

process waiting in a queue. And the preempted 

process is placed at the end of the ready queue and 

processed in the next time slice or quantum [4]. 

Min-Min Algorithm: Min-Min algorithm chooses 

the smaller tasks among all tasks to be executed 

first. 

Max-Min algorithm: Max-Min algorithm chooses 

the bigger tasks among all tasks to be executed 

first. 

In this paper we focused on some of the 

scheduling algorithms used in different types of 

clouds. 

 

Private cloud scheduling algorithms: 

Pre-emptable shortest job next scheduling 

algorithm (PSJN)[1] : This algorithm is suggested 

in a private cloud. In this paper they unite shortest 

process next (PSN) with the pre-emption technique 

of Round-robin algorithm. This algorithm enhances 

the response time and execution time and gives 

money saving advantage. 

 

Public cloud scheduling  algorithms: 

Shortest Job scheduling[5] : This algorithm is 

proposed in a public cloud environment. In this 

paper includes the allocation of resources on 

different clouds under over-load and under-load 

conditions. 

Level based Scheduling : Nitish Chopra[6] built up 

a level based scheduling algorithm which 

implements tasks level wise and it utilizes the idea 

of sub-deadline which is useful in discovering best 

resources on open cloud (public cloud) for cost 

sparing furthermore finishes workflow execution 

inside due dates.  

 

Hybrid cloud scheduling algorithms: 

Graph based task scheduling algorithm: Wang 

Zong jiang[7] proposed a graph based task 

scheduling algorithms and this algorithm creates a 

graph by considering resources in both public and 

private clouds. Initially, the algorithm builds a 

bipartite graph and solves the minimum bipartite 

matching problem by the usage of Hopcroft-Karp 

algorithm. The size of partial matching increased 

repetitively by obtaining augmenting paths.  This 

algorithm minimizes the cost. 
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Cost effective provisioning and scheduling of 

deadline constrained application: A design taking 

into account dynamic provisioning and scheduling 

was proposed by Rajkumar Buyya[8]. The 

architecture empowers an application to finish by 

diminished expenses and inside the due date. It 

considers the entire organization at the level of 

individual tasks, also take choices upon them. It 

likewise comprises of an accounting mechanism to 

screen the offer of the resources from open cloud 

designated to every user. This design is a mix of 

both provisioning and scheduling strategies. 

Besides, it additionally gives a strategy for 

charging the client for utilizing the cloud services 

which further help in reassignment of those 

resources to different clients if the application 

finishes prior to the due date. Moreover, it gives 

coordinated dynamic provisioning of open cloud 

resources furthermore scheduling of due date 

constrained applications. 

 

HCOC workflow scheduling algorithm: 

The Hybrid Cloud Optimized Cost[9] calculation is 

a multi-core mindful algorithm which reduces the 

schedule cost inside due date and inside use budget. 

Initially, it utilizes Path Clustering heuristic 

calculation to distribute the resources inside the 

private cloud. In the event that the workflow 

execution can't be finished inside the due date, then 

it rents the resources from open cloud keeping the 

financial plan of the client obliged in a limit. It 

guarantees user based QoS parameters which is to 

reduce the expense of the schedule inside the due 

date also, inside the user budget. 

 

Modified Bees Life algorithm for job scheduling: 

The modified Bees Life algorithm is a job 

scheduling algorithm on a mixture cloud (hybrid 

cloud) which concentrates on  diminishing make-

span and effective use of resources. It regards the 

scheduler as the master node furthermore, assigns 

resources to set of comparative tasks. It ascertains 

the closeness of various tasks and afterward 

dispense the resources to the set [10].  

 

Time and cost optimization algorithm for multiple 

workflows: 

As an optimized version of the HCOC, the time 

and cost optimization algorithm by Arun 

Kumar[11] works for scheduling multiple 

workflows. With all the upsides of the HCOC, the 

feature of supporting multiple workflows makes 

this algorithm more proficient. Additionally, it 

takes after the QoS parameters of the clients which 

incorporate cost optimization inside the due date 

and inside the budget of the users [11]. 

Comparison of various scheduling 

algorithms in types of clouds in terms of 

scheduling parameters and objective is shown in 

below table [4] [6] [12]: 

 

Types of 

clouds 

Scheduling 

algorithms 

Schedulin

g 

paramete

rs 

objective 

Private 

cloud 

PSJN Cost and 

time 

Effective 

and fast 

execution 

of task 

Pubic 

cloud 

Shortest 

Job 

Scheduling 

Arrival 

time, 

process 

time, 

deadline 

and I/O 

requireme

nt 

Effective 

resource 

allocation 

under 

defined 

parameter 

level based 

scheduling 

algorithm 

Cost 

sparing 

and 

deadline 

Best 

resource 

utilization 

Hybrid 

cloud 

Graph 

based task 

scheduling 

algorithm 

Cost 

minimizati

on 

 It is used 

to reduce 

expenses  

Cost 

effective 

provisionin

g and 

scheduling 

of 

deadline 

constrained 

application

s 

Cost 

minimizati

on within 

deadline 

coordinate

d dynamic 

provisionin

g of public 

cloud 

resources 

and 

scheduling 

of 

deadline-

constrained 

application

s. 

HCOC 

workflow 

scheduling 

algorithm 

Cost 

minimizati

on within 

deadline 

ensures 

user based 

QoS 

parameters 
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Modified 

Bees Life 

algorithm 

for job 

scheduling 

Make-

space 

minimizati

on 

minimizing 

make-span 

and better 

utilization 

of 

resources 

Time and 

cost 

optimizatio

n algorithm 

for multiple 

workflows 

Cost 

minimizati

on within 

deadline 

ensures 

user based 

QoS 

parameters 

Other 

scheduling 

algorithms 

used in 

cloud 

Priority and 

admission 

control 

Based 

Scheduling 

Algorithm 

Cost and 

Delay 

It is used to 

optimize 

time and 

achieve 

high 

throughput 

by 

providing 

efficient 

resources 

 Scheduling 

of On-line 

Real Time 

Services 

With Task 

Migration 

Efficiency, 

cost 

It aim to 

minimize 

the 

response 

time and to 

improve 

the 

efficiency 

of the tasks 

 

Sporadic 

tasks 

approach 

with 

deadline 

Constrains 

Response 

time, 

Deadline 

constraints 

It aims to 

minimize 

the 

response 

time and 

establish 

lower 

bound for 

dimension 

of a 

regional 

center 

(number of 

resources) 

in order to 

respect the 

deadline 

constrains. 

TPD 

Scheduling 

Task 

selection, 

Minimizes 

execution 

Algorithm Priority, 

Deadline 

time and 

also reduce 

the cost. 

Schedule-

as-soon-as-

possible 

Algorithm 

Resource 

utilization, 

time 

It is used 

for three 

times cost 

savings as 

compared 

to BRS and 

also having 

good 

Distributio

n of 

workload 

onto 

resources 

Cloud 

Least 

Laxity First 

Scheduling 

Algorithm 

Execution 

Time, 

Deadline. 

To 

schedule 

tasks over 

a cloud 

allows to 

minimize 

the extra-

cost of 

each task 

while the 

execution 

time of the 

job remains 

acceptable. 

 Table 1: comparison of different scheduling 

algorithms 

 

IV. CONCLUSION 

In this paper, we discussed about different 

scheduling algorithms used in different types of   

clouds. Good schedule for different clouds will be 

one which can proficiently keep up the user’s QoS 

(Quality of service) parameters which are powerful 

usage of resources by continuing scheduling cost at 

least and inside the user`s budget. Diverse 

schedules concentrate on various factors of 

minimizing expense, minimizing the expense 

inside the due date and minimizing make-space. 

Some worked with multi-core mindfulness, a few 

supports numerous workflows, and some are 

worked to schedule tasks while some are for 

scheduling workflows. The scheduling algorithm 

for different types of clouds must be picked by 

particular needs of its users. It can productively 

expand the execution by effective resource usage 

accessible on different types of clouds. 
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