
IJCSN  International Journal of Computer Science and Network, Volume 4, Issue 5, October 2015           
ISSN    (Online) : 2277-5420       www.IJCSN.org 

Impact Factor: 0.417 

733 

 

 

An Approach based Upon Cross Breed Algorithm 

To Improve Job Scheduling at Cloud 
 

1 Varinder Kaur, 2 Gurjot Kaur 

 

 1, 2 Computer Science Engineering, Chandigarh University, Gharuan, 160055, India 

 

 

 

 
 

Abstract - In the cloud computing, many of the users send 

requests to cloud at the same time to access services. Thus, a 

big challenge of scheduling of these tasks is in cloud 

computing. Many algorithms like FCFS, SJF, Priority 

based, RR, MLQ, LSTR used to schedule the tasks in cloud 

computing. In cloud computing, most of the data centers 

consume vast amount of energy and take much more time to 

schedule the jobs. In this research paper, deploy a hybrid 

algorithm for job scheduling in cloud computing, using the 

combination of Multi-Level Feedback Queue Scheduling 

and Least Slack Time Rate (LSTR) is proposed to improve 

the issue of maximum energy consumption and time 

consumption by the data centers. Least Slack Time Rate is 

used to first select those processes that have the smallest 

“slack time”. Multi-Level Feedback Queue is used in this 

scheme the processes can move between the different 

queues. MLFQ uses the working principle of Round Robin 

and First come First Serve scheduling algorithms. The 

performance of the proposed method is measured by 

calculating the parameters of Energy Consumption, 

Minimize Processing Time, Executed Jobs, and Unexecuted 

Jobs.  
 

Keywords - Cloud Computing, Job Scheduling, Least Slack 

Time, And Multi-Level Queue And Priority Algorithms. 

 

1. Introduction 
 

Cloud Computing is large scale distributed computing 

paradigm. Cloud computing afford the application which 

is delivered as services over the internet and the hardware 

and software system in the data centers that provide those 

services [5]. Now days, most of business organizations 

and educational institute use the cloud environment. 

When we open an IT magazine or open any websites then 

cloud is anywhere. Amazon play a key role in cloud 

computing. 

 

Some characteristics of cloud include [7]: 

• On-demand self-services 

• Ubiquitous network access 

• Location independent resource pooling 

• Rapid elasticity 

• Pay per use 

 

In the cloud computing, many of users send requests to 

cloud at same time for access services. So, a big challenge 

is to scheduling of these tasks on cloud computing. The 

main goal of scheduling is to minimize the various 

parameters like CPU utilization, turnaround time, waiting 

time and throughput [7]. Scheduling of jobs is a mapping 

mechanism from users’ tasks to be appropriate selection 

of resources and its execution [7]. Job scheduling is 

flexible in nature.  

 

Need of job scheduling in cloud computing is discussed as 

follows: 

• Load Balance– In the cloud environment load 

balancing and task scheduling has very closely 

related to each other. The algorithm of job 

scheduling can maintain the load balancing. 

So load balancing is an important measure in 

job scheduling. 

 

• Throughput of the system – To conclude the 

performance of system in job scheduling 

measure throughput.  For both users and cloud 

providers increase throughput is benefit. 

 

• The best running time – in cloud, according to 

needs of users jobs are divided into various 

categories, and then on the basis of different 

goals set the best running time for each job. In 

a cloud environment task scheduling indirectly 

improve the QOS (Quality of Service). 

 

• QOS (Quality of Service) - in cloud computing, 

when the jobs of the job scheduling comes to 

job allocation. It is compulsory to guarantees 

about QOS of resources [5]. 
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2. Literature Survey 

 
Lizhe Wang, et al. [34] gave an idea to categorization of 

green computing conformance measurement in data 

centers, such as power metrics, thermal metrics and 

extended performance metrics. According to the paper 

two methods are used to make a green data centers. That 

is Green, Greenfly.  It also identified carbon emission per 

unit time. Andrew J. Younger et al. [24] described a 

frame work for efficient green enhancement in cloud 

architecture. It is based on power aware scheduling, 

variable management and minimal virtual machine 

design. It has improved overall system efficiency. It is 

used to evaluate the performance and overall capacity of 

virtual machine by using power based scheduling of 

virtual machine. Antow Beloglazov et al. [3] have 

explained efficient resource utilization. They have 

proposed best fit decreasing that is modification best fit 

algorithm. This method is more efficient, but it is 

complex as it provides quality of service by dynamic 

reallocation of virtual machines. 

 

Wang et al. [18] explained the method to predict a 

workload on a data center. The researcher used artificial 

natural networks that is, a machine learning technique. 

To perform experiment, data is collected from data 

centers. It decreases the complexity of data center by 

using thermal impact matrix. ANN based prediction 

technique reduce power consumption by using thermal 

aware workload scheduling algorithm. Yuetsu Kodama et 

al. [27] clarified a relationship among CPU load and fan 

speed.This paper also showed that the power which are 

consumed by fans could be reduced, when the 

rearrangement or scheduling of node are done.  a new 

metric for data center power efficiency to fairly evaluate 

the contribution of each improvement for power 

efficiency. Delavan et al. [6] proposed a hybrid heuristic 

method to find scheduling for workflow graph. So to 

obtain quick response genetic algorithm is used. It also 

described load balancing of resources. Round Robin and 

Best Fit methods are used to create initial population. 

 

Zhou Lei et al. [32] has explained an energy efficient 

scheduling approach. It is based on private cloud. To 

achieve multiple objectives, it is very difficult to schedule 

virtual machine. Virtual machine has many applications 

like virtual desktops and virtual libraries. This paper 

proposed an energy efficient scheduling algorithm based 

on least load first algorithm. It balances the load when 

data center is running on low power mode. But the 

problem is to powering down the busy nodes due to some 

threshold value is not feasible. Chihyun Jung et al. [12] 

This paper proposed a way to apply scheduling methods 

based on MILP models to problems which are too 

complex to solve in short times. The proposed 

decomposition method works very effectively with the 

suggested MILP for the performance. Amit et al. [15] 

explained the method to reduced execution time by using 

generalized priority scheduling algorithm and compare 

with FCFS and Round robin. To obtain quick response, 

cloud sim toolkit is used. IAAS provide service in the 

form of VMs. In this paper, job scheduling is used to 

control the order of work performed by the computer. Its 

main advantage is high performance computing and best 

system throughput. In this paper, VM scheduling is used 

for dispatching jobs. The main disadvantage of FCFS is 

that its response time and turnaround time is slow. Round 

robin is used for internal scheduling. Its main drawback is 

that largest job takes enough time. 

 

Sudha Sadhasivam et al. [25] proposed an algorithm of 

mapping of tasks efficiently to available resources in 

cloud. This algorithm measures both cost of resources and 

computation performance. The problem with traditional 

task scheduling is to avoid the relationship between the 

various application bases. Tasks are grouped and sorted 

according to their calculated priority levels. They are 

placed in three different priorities lists namely, high, low 

and medium priority. Zhang Kai et al. [23] proposed an 

algorithm on time-cost based model. The time cost trust is 

based on subset tree algorithm. The subset tree algorithm 

is based on the principal of economics. This method 

mainly concerns with reliability factor. Only one factor 

from time, cost and trust cannot meet the user’s demand. 

So, the time-cost model has been introduced to improve 

users demand. 

 

Dipti Bhansali et al. [13] explained the mechanism of an 

Optimistic Differentiated Job Scheduling System. This 

algorithm is developed to serve the multiple requests. This 

method is proposed to handle multiple requests of services 

like uploading and downloading. Multiple requests are 

processed by use of non-primitive algorithm. Its main 

goal is to provide optimistic value of service. The users 

get the quality of service and service providers gain 

maximum profit. It exploits the under-utilized resources 

at non-peak times. Utilization of resources is done in 

transient way. This paper implements static load 

balancing based on size of files. Isam Azawi Mohialdeen 

[30] surveyed about the scheduling algorithm used in 

cloud computing. Scheduling is an important aspect to 

schedule the jobs on virtual machines. In cloud, single 

scheduling algorithm is not sufficient because single 

algorithm does not consider all performance metrics and 

Maintain quality of service. Many scheduling algorithm 

have been proposed to enhance the systems performance 
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in terms of throughput and cost. This paper compares 4 

types of scheduling algorithms namely RR, Minimum 

Completion Time, Opportunistic Load Balancing and 

Random Resource Selection.. Each scheduling algorithm 

have performed superior on some metrics. All measuring 

characteristics are not provided by each and every 

algorithm. The selection of good scheduling is based on 

characteristics that fulfill the needs of customers as well 

as service provider.  Huankai Chen et al. [21] studied 

about the genetic algorithm it was developed to scheduled 

task on virtual machines in efficient manner. This 

algorithm was made by the combination of Min-Min and 

Max-Min in Genetic algorithm. This technique was 

adopted to schedule task in order to reduce the execution 

time. This mechanism has achieved better performance 

than standard Genetic algorithm.  

 

This survey [38] explained about the various algorithms 

to obtain optimal solution in job scheduling. The job 

scheduling was evaluated by cost and execution time. The 

various optimization techniques in this paper were based 

on these evaluations. These techniques are ant colony 

optimization and modified bee’s life algorithm. Kun Li et 

al. [16] described a job scheduling policy in cloud base on 

load balancing ant colony optimization (LBACO) 

algorithm. The major goal of the entire system is to 

balance load while trying to reduce the performance of 

given task set. Ant colony optimization is an efficient 

dynamic task scheduling in a cloud. ACO is random 

search algorithm. LBACO outperformed FCFS and basic 

ACO. It is achieved good system load balance in any 

situation in any specific moment and take less time to 

execute.   

 

Wang et al. [20] proposed an improved load balance is 

introduced to reduce the makespan and increase the 

resource utilization. It also improves Min-Min. But at 

same time cloud providers provide service as per demand 

of different users. Services were provided in terms of 

different levels of quality of services. This paper focused 

on efficient resource utilization, total completion time of 

task and user priority in a cloud. 

 

Monica Gahlawat et al. [39] analyzing  and  evaluating  

the performance  of  various  CPU  scheduling  in  cloud 

environment  using  Cloud Sim, the basic algorithm of 

operating system like FCFS, Priority Scheduling and 

Shortest Job First test  under  different  parameters that 

which  scheduling policy perform better. R. Suchitra et al. 

[43] proposed a modified been packing algorithm for 

server con0solidation that avoids unnecessary migrations 

and minimizes the instantiation of new physical servers. 

They implement ideas from the First Fit algorithm for live 

migration of virtual machines. They have simulated our 

algorithm using java with multiple test cases. The 

proposed system consequently results in server 

consolidation through minimal migration. 

 

N. Gupta et al. [40] discussed the work of various cloud 

providers and research groups that are working ahead in 

adding the advantages of cloud services. In spite of all the 

progress and technology enhancements that cloud 

computing brings, enterprises still face some challenging 

problems while reaching to a decision of whether  to or 

not to adopt cloud. 

 

3. Problem Formulation 
 

In the cloud computing, many of users send requests to 

cloud at same time to access services. So to calculate these 

jobs many algorithms are used. But from literature survey 

conclude that these algorithms consume more energy and 

take more time for the scheduling of jobs 

 

Most data centers, consume vast amounts of energy in an 

incongruously wasteful manner, interviews and 

documents show. As a result, data centers usually waste a 

lot of the electricity they pull off the grid, there more 

power consumption and wastage of time. So there is a 

strong need to optimize above three factors energy 

consumed, response time and no. of jobs executed per 

time.  

 

The current research concern is to counter the unwanted 

energy and time consumed in data centers. This is gaining 

exceptional attention of researchers with respect to 

scheduling of the computing resources. In reality, Service 

providers make use of high quality use of IaaS and PaaS 

for developing their services without consideration of 

physical hardware. Thus, we can say that one of major 

issues in datacenters is to manage optimum energy, power 

usage in the systems. 

 

In this research proposal, we will deploy hybridization of 

least slack time scheduling and multilevel feedback queue 

scheduling to achieve above problem. 

 

4. Proposed Solution 
 

From literature survey we have studied the various 

algorithms which are used for job scheduling. These 

algorithms have the problem with energy consumption 

and time. We proposed an algorithm which consume less 

energy and take less time for execution of tasks. 
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Table 1.1 Proposed Algorithm 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

5. Work Done 
 

     Step 1:  Start 

It is the first step of execution that initializes the 

process of execution and loads all files and 

supported libraries in memory. After configure 

system with client it transfer control to next step that 

is either generate system or generate task. 

 

Step 2: Generate System 

After initialize all the content and libraries, system 

ready to perform their working. It requires nodes to 

generate network for execution. 

 

Step 3: Generate Task 

It is used to generate tasks for execution and get 

results from generated network of nodes with the 

help of proposed scheduling algorithm that schedule 

and generate results with different parameters. 

 

Step 4: Properties 

For generation of tasks and systems some properties 

are used to define their behavior during execution. 

These properties are like Ram, Processor etc. These 

are used to make a node behave as a system in 

network for execution task as real environment. 

Step 5: Pre-Allocate task 

This step defines the number of tasks that arrive in 

the process of scheduling. It manages them and 

makes a queue and allocates them. 

 

Step 6: Limit 

Now some time nodes are busy or their limit to 

execute task is over and new task occur for 

execution than proposed system get all the possible 

routes and their extended limits and broadcast them 

to network for refresh their working capacity and 

optimize their working. 

 

Step 7: List Value 

Now list Value is used to check that the entire step 

that perform before execution are successfully 

executes and system ready to allocate task on 

networks of nodes that are attached with scheduler. 

  

Step 8: Broadcast 

 Here if some time system limit exceeds or a task is 

not executed. In this case system setup a virtual 

environment for creates a VM for their execution.  

 

Step 9: VM 

Here system allocates jobs to the VM and calculate 

results. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• START K=0; 

• Initialize Total Jobs=0; 

• Initialize Job Selection = True; 

• For Every Selected job Initialize 

Server Configuration = True 

• Apply Job. Sort (Set. Sorting. 

Priority = True) 

• For k=1: Selected job  

• If System. Configuration. Meets. 

Job. Specification 

• Job .Allocated = True; k=k+1; 

• If Job. Completed == True 

• Evaluate parameter values 

• End 
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Fig 1.1. Flow chart of work done

Generate                

Task            

Properties (least 

slack time) 

 

Pre Allocate Task                           

(handling queue (MLQS)) 

 

Find (Tasks and 

systems)  

Create execution 

setup 

 

IF 

System task limit over  

&& 

New task occur then broadcast 

system’s allocation list. 

 

 

 

IF (list.value==1) 

Allocate Task                   

to                 

System 

Broadcast for memory is 

 

 Create Vm                       

For                                

  System                     

Allocate job to Vm 

 

START 

Generate System Generate Task  

 

Specify               

System            

Properties 

 

YES

NO 



IJCSN  International Journal of Computer Science and Network, Volume 4, Issue 5, October 2015           
ISSN    (Online) : 2277-5420       www.IJCSN.org 

Impact Factor: 0.417 

738 

 

 

6. Result Analysis 
 

Computation Parameters 

 

� THRESHOLD: - Threshold for Least Slack 

Time algorithm is used to execute tasks make 

system reliable and boost up speed of execution 

with minimum energy consumption and take less 

time to execute them. Multilevel queue 

scheduling algorithm is used for handling job 

queues on run time for make system responsive 

to all their users who send their processes for 

execution. 

� Energy consumption = (waiting time of 

execution * task ideal energy) + task energy. 

� Time: It is the total amount of time consumed 

during execution. 

 

Comparison of Energy Consumption: 

Tasks 2 4 6 8 10 

FCFS 144 381 685 1097 1565 

Base 

Paper 
112 237 329 449 543 

Proposed 

Algorithm 
82 197 199 279 363 

 

In this table shows the number of tasks executed by FCFS, 

Base Paper and Proposed algorithms. And the results 

shows how much energy consumed by these algorithms. 

From this research shows that the proposed algorithm 

consumed less energy from FCFS and base paper 

algorithms. 

 

 
 

The graph shows results of various algorithms used for 

comparison in this research. The results produced by 

proposed algorithm shown better then pervious and 

scheduling algorithm FCFS on same dataset for these 

entire algorithm. The systems remain same for execution 

of these tasks but the tasks count on every execution 

changed due to check and compare the efficiency of these 

algorithms. In all these condition our proposed approach 

generate better results and save much more energy than 

other algorithms as shown in graph on same data set 

provided to them. 

 

Comparison of Time Consumption: 

 

Tasks 

 

2 

 

4 

 

6 

 

8 

 

10 

 

FCFS 

 

40 

 

150 

 

290 

 

470 

 

690 

 

Base 

Paper 

 

30 

 

90 

 

130 

 

170 

 

210 

 

Proposed 

Algorithm 

 

15 

 

45 

 

80 

 

120 

 

160 

 

In this table shows the number of tasks executed by FCFS, 

Base Paper and Proposed algorithms. And the result 

shows how much time is taken by these algorithms to 

execute tasks. From this research shows that the proposed 

algorithm take less time for execution from FCFS and 

base paper algorithm. 

 

7. Conclusion and Future Scope 

 
During the survey of various job scheduling algorithms, it 

has been widely observed that these algorithms consume 

vast amount of energy and consume more time for 

scheduling of jobs. So, the main motive behind this 

research is to propose an algorithm which consumes less 

energy and time for scheduling of jobs which are sent to 

cloud at the same time to access services.  Apart from 

designing the proposed solution, its implementation is 

also done using Dot Net framework over Microsoft Azure 

server. Moreover, in order to reflect the optimal efficiency 

of this composite platform in comparison to their 

individual counterparts, performance analysis has been 

done on the basis of energy consumption and time 

consumption etc. and the outcome is graphically reflected 

and thoroughly discussed. Thus, from the analysis, we 
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conclude that the proposed algorithm results in more 

accurate outcomes than the previous scheduling 

algorithm. In future, the proposed scheduling algorithm 

can be used with other algorithm to make a hybrid 

algorithm which may help at the time of scheduling. They 

would consume less energy and take lesser time for the 

execution of jobs.  
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