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Abstract 

Cloud is developing day by day and faces many challenges, one of them is scheduling. Scheduling refers to a set of 

policies to control the order of work to be performed by a computer system. In today’s business environment “Cloud 

computing” is a well-known concept which provides infrastructure, software and platform as a service to various 

users according to their needs. Cloud computing is based on the principle of “pay as you go”. It process huge 

amount of data so scheduling of tasks plays a vital role in the cloud computing. In this paper various existing 

scheduling algorithms are analyzed to improve the server performance and throughput. Best effort has been made to 

manage the scheduling of jobs for solving drawbacks of existing protocols and also improvise the efficiency and 

throughput of the server.  This paper gives different scheduling strategies and algorithms in cloud computing. 
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1. INTRODUCTION 

Cloud computing has become very popular in recent years. Cloud computing is based on the concepts of distributed 

computing, grid computing, parallel computing, utility computing and virtualization. It is an internet based 

computing that provides different types of resources needed by the user. It gives users virtually unlimited pay-per-

use computing resources without the burden of managing the underlying infrastructure [3]. These services are 

provided by cloud computing service providers whose goal is to provide the resources as per need efficiently and 

gain maximum profit. As per the increasing demand of cloud computing the clouds generate a huge amount of data 

which leads to another challenge for cloud providers to handle the data effectively and efficiently. Cloud computing 

deals with different kinds of virtualized resources, hence resource management plays a significant role in cloud 

computing. Resource management is an umbrella activity including two different stages. 

i) resource provisioning  

ii) resource scheduling 

Resource provisioning is defined as identification of available resources according to the requirement of consumer 

service whereas resource scheduling refers to allocation of resources to different tasks in such a manner so that 

minimize waiting time and increase throughput. When the number of users in the cloud gets increased then the 

resource scheduling becomes difficult task. Therefore, there is a need to go for a better scheduling algorithm than 

existing one.  

2.  SCHEDULING PARAMERTERS 

i) Throughput: It refers to how many tasks are executed per unit time 
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ii) Make span : It is the total completion time of all tasks in a job queue. A good scheduling algorithm always tries to 

reduce the make span.  

iii) Turnaround Time : It is defined as the period of time from submitting a task to the time by which it must be 

completed.  

iv) Execution time: It is defined as how much time it takes while executing the instructions. 

v) Response time:  The response time is the time system takes to produce first response. 

vi) Completion Time:  Completion time is the time taken to complete the entire execution of a job. It includes the 

execution time and delay caused by the cloud system. Minimizing completion time of tasks is considered by many 

of the existing scheduling algorithms.  

vii) Energy Consumption:  Energy consumption in cloud data centers is a current issue that should be considered 

with more care these days. Many scheduling algorithms were developed for reducing power consumption and 

improving performance and hence making the cloud services green.   

viii) Load balancing : It is the method of distribution of the entire load in a cloud network across different nodes and 

links so that at a time no nodes and links remain under loaded  or overloaded. 

3. TASK SCHEDULING TYPES 

3.1Cloud Service Scheduling  

Cloud service scheduling is provided at user level and system level. User level scheduling is used to handle the 

problems arise during service provision between cloud providers and consumers. The system level scheduling 

handles management of resources within datacenter. Datacenter consists of many physical machines. Millions of 

tasks from users are received; allocation of these tasks to physical machine is done at datacenter. This allocation of 

tasks to machines significantly affects the performance of datacenter. 

3.2 Static and Dynamic Scheduling  

Static scheduling allows for pre-fetching required data and pipelining different stages of task execution. Static 

scheduling reduces runtime overhead. In case of dynamic scheduling required data or information of the job is not 

known in advance. Here tasks arrive at different points of time and it is dependent on the system machine’s state. 

Thus execution time of the task may not be known so resources are allocated as the application executes. 

 3.3 Real Time Scheduling  

The primary objectives of real time scheduling are to increase throughput and minimize average response time and 

waiting time.  The real-time tasks are scheduled non-preemptively with the objective to maximize the total utility in. 

  

4. EXISTING SCHEDULING ALGORITHMS 

4.1   First Come First Serve (FCFS) First Come First Serve algorithm is non-pre-emptive algorithm that assigns 

the resources to the processes in the order of their arrival time. The FCFS algorithm suffers from anomaly of convoy 

effect which indicates that the task with large workload holds the processor for very long amount of time which 

results in indefinite waiting of rest of the jobs.  
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4.2 Shortest Job First Scheduling Algorithm Shortest job First (SJF) is used in pre-emptive and non-pre-emptive 

versions assigns the processor to the job tasks with the shortest execution time. A pre-emptive SJF algorithm will 

pre-empt the process currently in execution, whereas a non-pre-emptive SJF algorithm will let the running process to 

finish its CPU burst [3]. 

4.3 Pre-emptable shortest job next scheduling algorithm (PSJN): This algorithm is proposed in a private cloud. 

In this paper they combine the pre-emption technique of Round-robin algorithm with shortest process next. This 

algorithm gives cost  benefits and improve the response time and execution time.  

4.4 Priority Scheduling Algorithm Priority scheduling algorithm is pre-emptive in nature where each process in 

the system assigned the priority and execution order depends on the order of priority assigned. The highest priority 

job can get preference for execution over a lower priority job. Equal-Priority processes are scheduled in FCFS order. 

This algorithm suffers from starvation problem. 

4.5 Round Robin Scheduling Algorithm (RR) Round Robin algorithm is considered pre-emptive version of FCFS 

algorithm which is used for time sharing systems. It distributes the processor time equally in number of tasks 

available with the system waiting for the processor. The time for which the processor is assigned is called as time 

quantum. It works very similar way in cloud computing as it does in process scheduling. This algorithm does not 

suffer from starvation problem because each job gets the processor time equally. But the dark side is that if the 

workload is heavy and queue is fully loaded, it takes a lot of time to accomplish all the jobs and moreover, a 

perfectly suitable time quantum is hard to decide [4]. 

4.6 Min-Min Scheduling Algorithm The working concept behind the Min-Min algorithm is to map each task to 

resources such that they can accomplish the task in the minimum possible time. It estimates the execution and 

completion time of each job on each available resource. There are two phase in the Min-Min algorithm. In the first 

phase it calculates the least execution time of all tasks. Further, in the second phase the task with the least execution 

time among all the tasks is picked up. The algorithm further assigns the task to the resource producing the minimum 

completion time. The same procedure goes on repeating until all the tasks are scheduled [5]. The improved 

algorithm adds the three constraints (quality of service, the dynamic priority model and the cost of service) strategy 

to the traditional algorithm and enhances its condition. 

4.7 Max-Min scheduling algorithm Max-min algorithm works on the principle that larger tasks will be given 

priority over smaller tasks. In this algorithm the job with maximum earliest completion time is allocated to the 

corresponding resource.  

4.8 Improved Cost Based Scheduling algorithm is based on the concept that a task is scheduled based on cost of 

resources and computation performance. In this algorithm, tasks are sorted on the basis of priority and stored in low, 

medium and high priority levels.  It measured computation performance and resource cost. It also increased 

execution data transfer ratio by combining the tasks.   

4.9 Ant Colony Optimization scheduling This algorithm is based on behavior of ants searching of food. Ants 

communicate using a particular kind of chemical known as pheromone. Starting with random search once the ants 

get succeeded in finding food source, they leave pheromone on that path and it becomes traceable by other ants. 

With the continuation in process, ants tend to choose the shortest path with huge amount of pheromone accumulated 

over there [5, 6]. 

4.10 Resource Aware Scheduling (RASA) This algorithm combines the best features of two algorithms Max-Min 

and Min-Min. Both the methodologies are utilized alternatively for tasks and exchange results in successive 

execution of a little and a huge task on diverse resources thus overlooking the waiting time of the small tasks in 

Max-min calculation and the waiting time of the vast assignments in Min-min calculation.
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5. COMPARISON OF SCHEDULING ALGORITHMS 

Scheduling 

Algorithm  

Order of Allocation Objective Waiting Time Environment 

FCFS Arrival time Enhance performance More Batch 

SJF Shortest execution 

time 

Allocate resources 

effectively 

Less than FCFS Cloud 

PSJN  Time Fast execution Less Private Cloud 

Priority based Priority based Improve performance 

according to priority  

Less Batch and Time sharing 

cloud 

Round Robin Time quantum Minimize waiting time More Time Sharing 

Min-Min Least Exec time Reduce execution  time More for long 

tasks 

Cloud 

Max-Min Max earliest 

Completion  

Reduce completion 

time 

More for small 

tasks 

Cloud 

Improved Cost 

based 

Processing Cost Minimize cost Less Cloud 

ACO Pheromone updating 

rule 

Effective load 

balancing 

Less Cloud 

RASA Least execution Reduce make span Less Grid 

 

6. CONCLUSION  

Scheduling is a challenging issue in cloud computing. The efficiency of cloud services are totally dependent on how 

scheduling is done in data centers. There are various algorithms available that can used to schedule the resources for 

job execution.  In this paper, a number of existing algorithms for job scheduling are discussed, analyzed and 

compared with each other and tabulated with their findings. It helps to understand the wide variety of scheduling 

options in order to select one for a given environment. Efficient scheduling algorithms always play a significant role 

in the performance provided by a cloud computing system. The performance of the system can be enhanced with the 

choice of efficient scheduling algorithm that distributed the load of the system effectively, minimize execution time 

and increase response time. A better scheduling algorithm can be developed from the existing methods by adding 

more number of metrics which can result in good performance and outputs that can be deployed in a cloud 

environment in future. A good scheduling algorithm must consider the requirements of users satisfying their needs 

provided in SLA and at the same time beneficial to the cloud providers 
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