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Abstract 
 
Cloud Computing is the delivery of various services via internet namely hardware, software, servers, 
databases, network and data storage. Cloud Computing is the technology that allows users to access 
resources through Internet. Storing data on data cloud is growing more popular among individuals and 
businesses who need bulk storage space. In our daily life Cloud Computing plays a vital role. Cloud 
Computing is differentiated from conventional computing by its Scalability, Accessibility, Reliability, and 
On-demand pay-as-you-go services. At present Cloud Computing technology is used by Google, Amazon, 
Yahoo. In Cloud Computing Process Scheduling is an important aspect. Minimizing Waiting Time (WT), 
Minimizing Turnaround Time (TAT), Minimizing Response Time (RT) and Improves Resource 
Utilization are the important parameter for Task Scheduling. As an outcome various strategies have been 
suggested and implemented in order to improve scheduling performance. Because of its simplicity and 
fairness Round Robin (RR) is treated as the best scheduling algorithm. 
Our proposed algorithm named Enhanced Round Robin Algorithm for Cloud Scheduling (ERACS). The 
proposed algorithm reduces Average Waiting Time (AWT), Average Turnaround Time (ATAT), Average 
Response Time (ART) and Number of Context Switches (NCS). Comparative Analysis is being done with 
existing algorithms and get better result of our prosed algorithm in terms of AWT (28.2), ATAT (44.2), 
ART (24.2) and NCS (7). 
 
Keywords: Cloud Computing; Scheduling; Round Robin; Waiting Time; Turnaround Time; Context 
Switching. 

 

1. Introduction 

The success of the internet and the advanced technology is defined as Cloud Computing. Cloud Computing 
introduced new model whose aim is to reshape the world of computing. Cloud consists of parallel and 
distributed framework which consists of interrelated and virtualized computers. Recently many educational 
institutions and business organization for storing data and other computing hardware and software resources 
over the internet. The customer can access information of the cloud through internet by using mobile phones, 
PDA from anywhere in the world. It allows the usage of servers, networks and applications anytime safely, 
securely and at low cost. [1] 
The use of Cloud Computing brings many advantages that includes unlimited storage capacity, lower cost of 
setting infrastructure, backup and restore data, multi-tenancy, service in pay as per use basis, unlimited storage 
capacity, provisioning of resources on demand, data security, excellent accessibility, low hardware and software 
maintenance cost, scalability, cost effective, improved performance and remote access to resources. Along with 
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various advantages Cloud Computing suffers from various challenges as it internet connection to access data 
from cloud, migrating data from one cloud platform to another is also time consuming, designing, developing 
and maintaining cloud system is quite complicated. Service and Deployment models are shown in Fig 1. There 
are three prominent services models namely, Infrastructure as a Service (IaaS), Platform as a Service (PaaS), 
Software as a Service (SaaS). IaaS provides computational resources whenever it is required. PaaS provides a 
framework that developers use to quickly and easily build application. SaaS is the software in which the 
applications are hosted by cloud service provider, user can access this application with the help of internet 
connectionist works on private and hybrid cloud. Private cloud provides services to the organization. The 
combination of public and private cloud is hybrid cloud. 
 

 
Fig. 1. Service and Deployment Models. 

 
 
 The major issue in Cloud Computing environment is Task Scheduling. Fig 2 shows the working of Task 
Scheduling. Therefore, there is a need for an effective task scheduling algorithm, which is considered key for 
the performance of the system [2] Scheduling is the process of allocation of available resources on the basis of 
need and task qualities. [3] Scheduling can be done at two level namely task level and resource level. Many 
researchers proposed various algorithms related to resource allocation, these algorithms scale in terms of waiting 
time, turnaround time, throughput, response time and context switching but still these algorithms require more 
improvements to fulfill requirement in the cloud environment. 
 
Three common classification of Task Scheduling Algorithms in Cloud Computing environment namely 
traditional algorithm such as First come First serve, shortest job first, largest job first, Shortest Remaining Time 
First(SRTF), Earlier Deadline First(EDF), Round Robin(RR) [4], Heuristic Algorithm such as Min-Min and 
Max-Min Algorithm [5], Meta Heuristic Algorithm such as Ant Colony Optimization algorithm [6]and Particle 
Swarm Optimization [7]. 
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Fig. 2. Task Scheduling. 

 
There are various parameters of Scheduling Algorithms as Context Switching, Throughput, CPU Utilization, 
WT, Tat and RT as shown in Table 1. In Time Sharing system RR algorithm is commonly used. [8]. It is divided 
into two parts Static RR and Dynamic RR. In Static RR TQ is fixed till end of the execution but in Dynamic RR 
TQ vary iteration by iteration and also improve the performance of the system. The efficiency of RR algorithm 
depends on TQ, to improve the performance of algorithm, the choice of TQ is a critical issue. If the size of 
quantum is too large RR becomes a First come First Serve algorithm, moreover if size of quantum is too small it 
poorly performs due to context switching. The Time Quantum (TQ) is an important characteristics of RR 
algorithm. Some authors proposed static time quantum in round robin algorithm but it not always give better 
solution. Another alternate solution is dynamic time quantum in which the time slice changes on ready queue for 
execution. In RR scheduling algorithm the time slice lies between 10 to 100 ms, also called TQ. [9]. The time 
quantum decides the performance of scheduling algorithms. 
 

Table 1. Criteria of Round Robin Algorithm. 

 
S. No Parameter Description 

1. Context Switch (minimize) It is the process of switching the status from one process to another 
2. Turnaround time (minimize) It is the time interval or time duration from process submission to process 

completion 
 

3. Waiting Time (minimize) The time waiting in the ready queue 
4. Response Time (minimize) It is the time at which cloudlet in the ready queue is given first chance for 

execution in the virtual machine 
5. CPU utilization (maximize) The amount of work done by CPU 
6. Throughput (maximize) It is the measurement of how many numbers of units a system can be processed 

at a given interval of time 

 
The major emphasis of this work comprises: 
• ERACS architecture is being proposed. 
• For evaluation we compared our result with other algorithms and get better results in terms of AWT, 
ATAT, ART and NCS. 
 
This paper proposed a method to optimize scheduling. The proposed algorithm is implemented and give 
improved result. The paper is divided in following sections as Literature Survey presents in Section-II, Section-
III and IV covers Proposed Methodology and Experimental-Setup, Results discussed in Section V and Section 
VI concludes the papers. 
 

2. Literature Survey 

The selection of quantum time or time quantum is key to success in RR, many studies have been made to 
improve the efficiency of RR algorithm. The literature survey of existing algorithms is shown in Table 2. The 
author in [10] remove the limitations of existing algorithms that consider the priorities of the process. Initially 
arrange the process based on priorities Then in first iteration the time quantum is fixed in this algorithm, in 
second iteration rearrange the process based on remaining Burst Time (BT). It shows good result than 
conventional algorithms in context of AWT, ART and NCS. The proposed algorithm by S. Saeidi in [11] 
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suggest novel idea to calculate TQ of RR algorithm that minimize AWT of the process. In [12] Author proposed 
Improved Shortest Remaining Burst RR (ISRBRR). Time quantum is calculated as the mean of all process. This 
method performs well than another traditional RR algorithm. In [13] author proposed Half Life Variable 
Quantum Time Round Robin algorithm, this method reduces the number of context switching. In [14] author 
suggested an Improved RR CPU Scheduling Algorithm with Varying TQ, the proposed method experimentally 
perform better as compared to other conventional RR algorithm that minimize WT, TAT, NCS and maximize 
CPU utilization. Author proposed an algorithm in [15] that shows better results in minimizing AWT, ART and 
NCS. Author in [16] proposed an algorithm that improve TQ in the RR algorithm. This new approach gives 
better results in comparison with other conventional RR algorithm in terms of decreasing the AWT, ATAT and 
NCS Hani and M. Dorgham in [17] proposed a novel idea that improves the RR algorithm by using the 
geometric median. The suggested method gives better result in context of AWT and ATAT.Author. in [18] 
suggested the proposed approach gives better result in minimizing AWT, ATAT and NCS. In [19] Author 
proposed a modification on RR algorithm where TQ is equal to the BT of the first process. The proposed 
method reduces WT and TAT.  Srinivasu in [20] suggesting a novel approach based on genetic algorithm that 
reduces the WT. Author in [21] proposed a new idea of RR. It takes highest burst time as time quantum. It 
minimizes AWT, ATAT and NCS A novel idea proposed by author in [22]. The suggested method decreases 
NCS. Author in [23] suggested a new idea that remove the limitation of traditional RR algorithm. In proposed 
approach the TQ is based on mean and the median of BT. This approach minimizing WT and TAT. Author in 
[24] introduced an Amended Dynamic RR (ADRR) that enhance RR algorithm. The TQ is based on least BT. It 
gives better result in comparison with another conventional algorithm. In [25] Author proposed a method that 
combine SJF and RR algorithm. Median is used in this technique as a time quantum. it achieves better result in 
minimizing the WT and RT. In [26] Author proposed an improved RR algorithm.  The result is experimented on 
CloudSim. It obtained better result in comparison with RR, it minimizes the WT, TAT and NCS. In [27] Author 
proposed a slight modification on RR algorithm The TQ is calculated on the basis of mean BT of all process. 
The result is experimented on java and shows better result in context of WT and TAT. In [28] Author proposed 
an algorithm in which the average BT of all process is treated as TQ which changes dynamically in every 
iteration. It gives better result in reducing the WT, TAT and NCS. The author in [29] proposed a method that 
enhance the performance of the RR algorithm The suggested method resulting in better utilization of resources. 
A review study is suggested in [30]. The proposed algorithm gives better result in optimizing the WT. In [31] 
author proposed an algorithm which enhance allocation of resources in cloud environment. In [32] author 
proposed an algorithm in which the TQ is selected on the basis of even and odd number of processes in cloudlet 
it gives better result in terms of AWT, ART and NCS. 
 

Table 2. Literature Survey of Existing RR Algorithms. 

 
Reference Year Algorithms Parameters Description 
[10] 2012 Priority based RR algorithm Priority based RR algorithm Better results as compared to traditional RR algorithms 
[11] 2012 Nonlinear mathematical model in RR Nonlinear mathematical model in RR Better performance as compared to other algorithms 
[12] 2012 ISRBRR ISRBRR Better performance as compared to other algorithms 
[13] 2013 SRBRR SRBRR Minimizing AWT, ATAT and NCS 
[14] 2014 HLVQTRR HLVQTRR Proposed method reduces context switches 
[15] 2014 IRRVQ IRRVQ Proposed method performs better than conventional RR 
[16] 2015 Improved dynamic RR scheduling algorithm Improved dynamic RR algorithm Minimizing AWT, ATAT and NCS 
[17] 2016 Improved RR algorithm Improved RR algorithm Minimizing AWT and ATAT  
[18] 2016 Dynamic Time slice RR algorithm Dynamic Time slice RR algorithm Minimizing AWT, ATAT and NCS 
[19] 2016 Modified RR algorithm Modified RR algorithm Minimizing WT and   TAT  
[20] 2016 Genetic Algorithm Genetic algorithm Minimizing WT 
[21] 2017 Efficient Dynamic RR algorithm Efficient dynamic RR algorithm  Minimizing AWT, ATAT and NCS 
[22] 2017 Modified RR with vigorous TQ Modified RR with vigorous TQ Better results as compared to traditional algorithms 
[23] 2017 Best TQ RR CPU Scheduling algorithm Best TQ RR CPU scheduling algorithm Minimizing AWT, ATAT and NCS 
[24] 2017 Amended Dynamic RR (ADRR) Amended dynamic RR(ADRR) Better performance as compared to other algorithms 
[25] 2017 Hybrid dynamic SJF and RR algorithm Hybrid dynamic SJF and RR algorithm  Minimizing WT and   RT  
[26] 2017 A new Cloudlet Scheduling Algorithm A new cloudlet scheduling algorithm  Minimizing WT, TAT and NCS 
[27] 2017 Improved RR Scheduling  Improved RR scheduling  Better results in terms of WT and TAT 
[28] 2018 Priority Based Efficient RR Algorithm    Priority based efficient RR algorithm  Reduces AWT, ATAT and NCS 
[29] 2018 Dynamic Calculated TQ for each VM Dynamic calculated TQ for each VM Better utilization of resources 
[30] 2018 Modified RR algorithm  Modified RR algorithm  Optimizing WT 
[31] 2018 DTQRR DTQRR Better results in tems of AWT, ATAT and NCS 
[32] 2021 ETQRRA ETQRRA Better results in tems of AWT, ATAT, ART and NCS 

 
 
The calculation of TQ, Gantt Chart, WT, AWT.TAT.ATAT of RR, CRR, ISRBRR, HLVQTRR, IRRVQ, 
DTQRR, ETQRRA is shown below: 
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In RR algorithm the TQ is fixed. Here in this algorithm, we assume TQ = 10 for all processes. The Gantt Chart 
of RR algorithm is shown below: 

 
 

J1 J2 J3 J4 J5 J2 J3 J4 J5 J5 
0             10              20               30              40              50               52               57               67             77          80      
 
The WT, TAT and RT is being calculated for each process. The WT is calculated by Eq. (1) and Table 3 shows 
the calculation of WT and TAT by RR. 
 

 
                                                              (1) 

 
 The WT for Job P1 is (0), WT for Job P2 is (40), WT for Job P3 is (42), WT for Job P4 is (47) and WT for Job 
P5 is (57). The total WT for all 5 jobs is 186, then the AWT is being calculated by Eq. (2). 
 

                             

                                        (2) 

 
 
 

 
The TAT is calculated by Eq. (3). 
 

 
                                              
                                                             (3) 
 

 
The TAT for job P1 is (10), TAT for job P2 is (52), TAT for job P3 is (57), TAT for job P4 is (67) and TAT for 
job P5 is (80). The total TAT for all 5 jobs is 266, then the AWT is being calculated by Eq. (4). 
 

                                                    (4) 

 
 
The RT is calculated by Eq. (5). 
 

                       
                        (5) 

 
 
The RT for job P1 is (0), RT for job P2 is (10), RT for job P3 is (20), RT for job P4 is (30) and RT for job P5 is 
(40). The total RT for all 5 jobs is 100, then the ART is being calculated by Eq. (6). 
  
 

                                                              (6) 
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Table 3. Calculation of WT, TAT and RT by RR.  

 
JOBS WT TAT RT 

Job 1 0 10 0 
Job 2 40 52 10 
Job 3 42 57 20 
Job 4 47 67 30 
Job 5 57 80 40 

 
 
In CRR algorithm the TQ is decided on the basis of average of highest burst time and median. The formula for 
TQ is shown in “Eq. (7)” 

 
                                                                                                                                 (7)                              

 

 

The Gantt Chart od CRR is shown below: 
 

J1 J2 J3 J4 J5 J4 J5 
0                       10                      22                      37                      56                       75                    76                 80 
 

 
The WT, TAT and RT is being calculated for each process by Eq. (1), Eq. (3) and Eq. (5). The Table 4 shows 
the calculation of WT and TAT by CRR. WT for job P1 is (0), WT for job P2 is (10), WT for job P3 is (22), WT 
for job P4 is (56) and WT for job P5 is (57). The total WT for all 5 jobs is 145, then the AWT is being 
calculated by Eq. (2). 
 

 
The TAT for job P1 is (10), TAT for job P2 is (22), TAT for job P3 is (37), TAT for job P4 is (76) and TAT for 
job P5 is (80). The total TAT for all 5 jobs is 266, then the AWT is being calculated by Eq. (4). 

 

 
The RT is calculated by Eq. (5). 
 
The RT for job P1 is (0), RT for job P2 is (10), RT for job P3 is (22), RT for job P4 is (37) and RT for job P5 is 
(56). The total RT for all 5 jobs is 125, then the ART is being calculated by Eq. (6). 
 

 
   

Table 4. Calculation of WT, TAT and RT by CRR.  

 
JOBS WT TAT RT 

Job 1 0 10 0 
Job 2 10 22 10 
Job 3 22 37 22 
Job 4 56 76 37 
Job 5 57 80 56 

 
 
In ISRBRR algorithm the TQ is calculated by Eq. (8). 

                                        TQ = SQRT (Σ xi2 / n)                                                                                                  (8) 
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The Gantt Chart of ISRBRR is shown below: 
 
 

J1 J2 J3 J4 J5 J4 J5 
        0                     10                   22                    37                   54                   71                    74                 80 
  
The WT, TAT and RT is being calculated for each process by Eq. (1), Eq. (3) and Eq. (5). Table 5 shows the 
calculation of WT and TAT by ISRBRR.The WT for job P1 is (0), WT for job P2 is (10), WT for job P3 is (22), 
WT for job P4 is (54) and WT for job P5 is (57). The total WT for all 5 jobs is 143, then the AWT is being 
calculated by Eq. (2). 
 

 
 
 

The TAT for job P1 is (10), TAT for job P2 is (22), TAT for job P3 is (37), TAT for job P4 is (77) and TAT for 
job P5 is (80). The total TAT for all 5 jobs is 266, then the ATAT is being calculated by Eq. (4). 
 

 

 
 

The RT is calculated by Eq. (5). 
 
The RT for job P1 is (0), RT for job P2 is (10), RT for job P3 is (22), RT for job P4 is (37) and RT for job P5 is 
(54). The total RT for all 5 jobs is 123, then the ART is being calculated by Eq. (6). 
 

 
 
 

Table 5. Calculation of WT, TAT and RT by ISRBRR.  

 
JOBS WT TAT RT 

Job 1 0 10 0 
Job 2 10 22 10 
Job 3 22 37 22 
Job 4 54 74 37 
Job 5 57 80 54 

 
 In HLVQTRR algorithm the TQ is calculated in two parts, first and second half by partition the process BT into 
two equal halves.in this scenario the TQ is different for each process. For P1(5,5), for P2(6,6), for P3(7,8), for 
P4(10,10), for P5(11,12). The Gantt chart for this algorithm is shown below: 
 

 

J1 J2 J3 J4 J5 J1 J2 J3 J4 J5 
0              5               11              18               28              39               44              50              58               68          80 
 
The WT, TAT and RT is being calculated for each process by Eq. (1), Eq. (3) and Eq. (5) moreover Table 6 
shows the calculation of WT and Tat by HLVQTRR.The WT for job P1 is (34), WT for job P2 is (38), WT for 
job P3 is (43), WT for job P4 is (48) and WT for job P5 is (57). The total WT for all 5 jobs is 220, then the 
AWT is being calculated by Eq. (2). 
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The TAT for job P1 is (44), TAT for job P2 is (50), TAT for job P3 is (58), TAT for job P4 is (68) and TAT for 
job P5 is (80). The total TAT for all 5 jobs is 302, then the AWT is being calculated by Eq. (4). 
 

 
 

The RT is calculated by Eq. (5). 
 
The RT for job P1 is (0), RT for job P2 is (5), RT for job P3 is (11), RT for job P4 is (18) and RT for job P5 is 
(28). The total RT for all 5 jobs is 62, then the ART is being calculated by Eq. (6). 
 

 
 

Table 6. Calculation of WT, TAT and RT by HLVQTRR.  

 
JOBS WT TAT RT 

Job 1 34 44 0 
Job 2 38 50 5 
Job 3 43 58 11 
Job 4 48 68 18 
Job 5 57 80 28 

 
In IRRVQ algorithm the TQ is different for different process. TQ is calculated on the basis of first BT. for 
P1(10), for P2(2), for P3(3), for P4(5), for P5(3). The Gantt chart for this algorithm is shown below: 

 

J1 J2 J3 J4 J5 J2 J3 J4 J5 J3 J4 J5 J4 J5 J5 
0        10         20        30        40           50        52         54          56        58      61       64      67      72      77     80 
 
The WT, TAT, RT is being calculated for each process by Eq. (1), Eq. (3) and Eq. (5). The Calculation of WT 
and TAT is shown in Table 7 The WT for job P1 is (0), WT for job P2 is (40), WT for job P3 is (46), WT for 
job P4 is (52) and WT for job P5 is (57). The total WT for all 5 jobs is 195, then the AWT is being calculated by 
Eq. (2). 
 

 
The TAT for job P1 is (10), TAT for job P2 is (52), TAT for job P3 is (61), TAT for job P4 is (72) and TAT for 
job P5 is (80). The total TAT for all 5 jobs is 275, then the AWT is being calculated by Eq. (4). 
 

 
 
The RT is calculated by Eq. (5). 
 
The RT for job P1 is (0), RT for job P2 is (10), RT for job P3 is (20), RT for job P4 is (30) and RT for job P5 is 
(40). The total RT for all 5 jobs is 100, then the ART is being calculated by Eq. (6). 
 

 
 

Table 7. Calculation of WT, TAT and RT by IRRVQ.  

 
JOBS WT TAT RT 

Job 1 0 10 0 
Job 2 40 52 10 
Job 3 46 61 20 
Job 4 52 72 30 
Job 5 57 80 40 
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In DTQRR algorithm the TQ is calculated on the basis of average BT of all processes as shown in Eq. (9). 
 

                                                                                                           (9) 

 
TQ = 16 

The Gantt Chart for DTQRR is shown below 

J1 J2 J3 J4 J5 J4 J5 
       0                     10                   22                   37                   53                   69                     73                  80 
 
The WT, TAT and RT is being calculated for each process by Eq. (1), Eq. (3) and Eq. (5) moreover Table 8 
shows the calculation of WT and TAT by DTQRR.The WT for job P1 is (0), WT for job P2 is (10), WT for job 
P3 is (22), WT for job P4 is (53) and WT for job P5 is (57). The total WT for all 5 jobs is 142, then the AWT is 
being calculated by Eq. (2). 
 

 
The TAT for job P1 is (10), TAT for job P2 is (22), TAT for job P3 is (37), TAT for job P4 is (73) and TAT for 
job P5 is (80). The total TAT for all 5 jobs is 222, then the AWT is being calculated by Eq. (4). 
 
 

 
 

 
 
The RT is calculated by Eq. (5). 
 
The RT for job P1 is (0), RT for job P2 is (10), RT for job P3 is (22), RT for job P4 is (37) and RT for job P5 is 
(53). The total RT for all 5 jobs is 122, then the ART is being calculated by Eq. (6). 
 

 
 
 

Table 8. Calculation of WT, TAT and RT by DTQRR.  

 
JOBS WT TAT RT 

Job 1 0 10 0 
Job 2 10 22 10 
Job 3 22 37 22 
Job 4 53 73 37 
Job 5 57 80 53 

 
In ETWRRA algorithm the TQ is calculated on the basis of number of processes (even or odd). For even 
average remaining execution time approximation method is used, for odd number of processes mid 
approximation method is used. 

For TQ for first iteration there are odd number of processes (5) so by mid approximation method TQ=15, TQ for 
second iteration is calculated by average remaining execution time approximation method because there are 
even number of processes (2) so TQ is calculated by Eq. (10). 
 

 
                                                                                                                                                        (10) 

 

 
So TQ = 6 for second iteration and left BT is 2 so at last TQ = 2 
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TQ= (15,6,2), for first, second and third iteration. The Gantt chart of this algorithm is shown below: 
 

J1 J2 J3 J4 J5 J4 J5 J5 
0                   10                  22                   37                   52                   67                    72                  78              80 
 
The WT, TAT and RT is being calculated for each process by Eq. (1), Eq. (3) and Eq. (5). The calculation of 
WT and TAT of ETWRRA is shown in Table 9. The WT for job P1 is (0), WT for job P2 is (10), WT for job P3 
is (22), WT for job P4 is (52) and WT for job P5 is (57). The total WT for all 5 jobs is 151, then the AWT is 
being calculated by Eq. (2). 
 

 
 
The TAT for job P1 is (10), TAT for job P2 is (22), TAT for job P3 is (37), TAT for job P4 is (72) and TAT for 
job P5 is (80). The total TAT for all 5 jobs is 222, then the AWT is being calculated by Eq. (4). 
  

 
 
The RT is calculated by Eq. (5). 
 
The RT for job P1 is (0), RT for job P2 is (10), RT for job P3 is (22), RT for job P4 is (37) and RT for job P5 is 
(52). The total RT for all 5 jobs is 121, then the ART is being calculated by Eq. (6). 
 

 
 
 

Table 9. Calculation of WT, TAT and RT by ETWRRA.  

 
JOBS WT TAT RT 

Job 1 0 10 0 
Job 2 10 22 10 
Job 3 22 37 22 
Job 4 52 72 37 
Job 5 57 80 52 

 

3. Proposed Methodology 

To select the Time quantum in RR algorithm is a great issue. Inappropriate time quantum declines the 
performance in cloud environment. If the size of quantum is very large RR becomes a First come First serve 
algorithm, moreover if size of quantum is very small it poorly performs due to context switching. The Time 
quantum is an important characteristics of round robin algorithm. Context switching implies the method of 
switching the Virtual Machine (VM) from one cloudlet to another cloudlet.Fig.3. shows the proposed 
framework of ERACS So the proposed method enhances the performance of the system moreover reduces the 
WT, TAT, RT and NCS. The TQ is calculated by using TQ = [M +1 / 2]th term. Initially sort the cloudlet in 
increasing order as per their BT, then according to the TQ apply on the proposed algorithm and prepare Gantt 
chant. 
 
Proposed Algorithm 
 
Step 1: START 
Step 2: Process arrived in the cloud 
Step 2: Assign all the task to the Ready Queue 
                 Initially Ready Queue == Empty 
                 Assigning new cloudlet to the Ready Queue on the basis of First Come First Serve. 
Step 3: Rearrange Ready Queue Cloudlets in ascending order based on their execution time. 
Step 4: Find TQ by using formula: 
             TQ = [M +1 / 2]th term 
Step 5: Assigning same TQ to all the processes reside in Ready Queue 
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Step 6: Compute all the processes 
Step 7: if TQ = 0 
                Then 
             Terminate the process 
Step 8: if TQ! =0 
            Then 
             Continue till all processes are completed 
Step 9: Repeat above steps until there is no cloudlet remaining 
Step 10: Calculate WT, TAT, RT and NCS 
Step 11: STOP 
 

 
Fig.3. Proposed framework of ERACS. 

 
In our proposed algorithm the TQ is calculated by the formula as shown below in “Eq. (11)”. 
 

TQ = [M +1 / 2]th term                                                                                                          (11) 
 
Where, 
 
M= number of jobs 
 
= [5+1 / 2]th term 
 
= [6 / 2]th term 
 
= 3th term 
 
=15 
 
So, we take   

, for our proposed method  
 
The Gantt Chart of our proposed algorithm is: 
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J1 J2 J3 J4 J5 J4 J5 
                   0                 10                 22                37                 52                 67                 72                80 
 

The WT, TAT and RT is being calculated for each process of our proposed method by Eq. (1), Eq. (3) and Eq. 
(5), the calculation of WT, TAT and RT of our proposed method is shown in Table 10. The WT for job P1 is 
(0), WT for job P2 is (10), WT for job P3 is (22), WT for job P4 is (52) and WT for job P5 is (57). The total WT 
for all 5 jobs is 142, then the AWT is being calculated by Eq. (2). 
 

 
 
The TAT for job P1 is (10), TAT for job P2 is (22), TAT for job P3 is (37), TAT for job P4 is (72) and TAT for 
job P5 is (80). The total TAT for all 5 jobs is 222, then the AWT is being calculated by Eq. (4). 
 

 
The RT is calculated by Eq. (5). 
 
The RT for job P1 is (0), RT for job P2 is (10), RT for job P3 is (22), RT for job P4 is (37) and RT for job P5 is 
(52). The total RT for all 5 jobs is 121, then the ART is being calculated by Eq. (6). 
 

 
 
 

Table 10. Calculation of WT, TAT and RT of our proposed Method.  

 

JOBS WT TAT RT 
Job 1 0 10 0 
Job 2 10 22 10 
Job 3 22 37 22 
Job 4 52 72 37 
Job 5 57 80 52 

 
 

 Arrival Time: Arrival time is defined as the time at which process entered into the ready queue for 
execution 
 

                                                     (13) 
 

 Burst Time: It is defined as the required time for executing the process. 
 

                                                                      (14) 
 

 Starting Time: The initial time process is allocated to VM for execution. 

                                     
 

 
 

 Execution Time: Execution time is defined as the time taken to complete execution by the cloudlet. 
 

                                                                                                          (15) 
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Size of cloudlet is measured in Million Instruction and speed of cloudlet is measured in Million Instructions per 
second  
 

 Turnaround Time: The time interval or time duration from process submission to process completion. 
 

                                                                                                             (16) 
                                                                               

 Waiting Time: The amount of time waiting in the ready queue 
 

                                             (17) 
 

 Response Time: Response time is the time at which cloudlet in the ready queue is given first chance for 
execution in the virtual machine. 
 

                  (18) 
 

 Make span: It is defined as sum of execution of all the cloudlets. 
 

 Throughput: It is the measurement of how many number of units a system can be processed at a given 
interval of time. 

4. Experimental Setup 

This research is implemented on workstation with specification as core i7 processror,32 GB RAM,1TB 
HDD,8GB NVidia GPU,2080 RTX and windows 10 enterprise edition. The proposed method is implemented 
using cloudsim. Cloudsim is java-based platform consisting set of in-built classes and libraries.it allow the user 
to create data centers, host, VM in a single standalone machine. It performs basic operations like Cloudlet 
creation, cloudlet scheduling, host creation, virtual machine creation. Cloudlet (C) is defined as small scale 
cloud datacenter located at edge of the internet. Some of the VM parameters and C- parameters are shown in 
Table 11 and Table 12. 
 

Table 11. VM Parameters with specifications. 

 
S. No Criteria Specification 

1 VM-ID Distinctive ID for virtual Machine 
2 VM-User ID Distinctive ID for owner of virtual machine 
3 Capacity Capacity in Million Instructions per second 
4 Number of pes Number of processing elements of CPU 
5 Random Access Memory Input file size before process 
6 Bandwidth Output file size before process 
7 SIZE  Size of Memory 
8 TYPE Type of virtual machine monitor 
9  Scheduler Specification of scheduling policy 

 
 
 
 
 

Table 12. C- Parameters with specifications. 

 
S. No Criteria Specifications 

1 C-ID Unique ID for Cloudlet 
2 C- length Number of executable instructions in cloudlet 
3 Number of Pes Number of processing elements of CPU 
4 C-file size Input file size before process 
5 C-output size Output file size before process 
6 Utilization Model 1 Utilization model for CPU 
7 Utilization Model 2 Utilization model for RAM 
8 Utilization Model 3 Utilization model for Bandwidth 
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The simulation is done by taking five cloudlets of different size and execution time. Table 13 shows the list of 
cloudlets with its Cloudlet ID and Burst Time. In cloudlet Table we are taking five jobs along with BT 
(10,12,23,20 and 15) and Table 14 shows the cloudlet sorted table in which all five jobs are sorted according to 
their BT. The processes are sorted in (10,12,15,20, and 23) sequence. 
 

 
Table 13. Cloudlet Original Table. 

 
S. No Cloudlet ID CPU Burst 

I Job 1 10 
II Job 2 12 
III Job 3 23 
IV Job 4 20 
V Job 5 15 

 
 

Table 14. Cloudlet Sorted Table. 

 
S. No Cloudlet ID CPU Burst 

I Job 1 10 
II Job 2 12 
III Job 5 15 
IV Job 4 20 
V Job 3 23 

 

5. Results 

ERACS method gives better result and the comparative study is shown in Table 16. It shows AWT, ATAT, 
ART and NCS incurred by existing algorithms. 
On the basis of performance our proposed method results better in comparison with other conventional 
algorithms. In context of AWT our proposed method has less AWT (28.2) in comparison with Round Robin 
(37.2), Classic RR Algorithm (29), Improved Shortest Remaining Burst RR Algorithm (28.6), Half Life 
Variable Quantum Time RR Algorithm (44), Improved RR Varying Quantum Algorithm (39), Dynamic Time 
Quantum RR (28.4) and Enhanced Time Quantum based Round Robin Algorithm (30.2) we are getting. The 
graphical representation of ERACS based on WT is shown in Fig 4. In terms of ATAT our proposed method 
has less ATAT (44.2) in comparison with Round Robin (53.2), Classic RR algorithm (45), Improved Shortest 
Remaining Burst RR Algorithm (44.6), Half Life Variable Quantum Time Round Robin Algorithm (60.4), 
Improved Round Robin Varying Quantum Algorithm (55), Dynamic Time Quantum Round Robin (44.4) and 
Enhanced Time Quantum based Round Robin Algorithm (44.2). The graphical representation of ERACS based 
on TAT is shown in Fig 5. In context of ART our proposed method has less ART (24.2) in comparison with 
Round Robin (20), Classic RR Algorithm (25), Improved Shortest Remaining Burst RR Algorithm (24.6), Half 
Life Variable Quantum Time RR Algorithm (12.4), Improved RR Varying Quantum Algorithm (39), Dynamic 
Time Quantum RR (20) and Enhanced Time Quantum based Round Robin Algorithm (24.2) we are getting. The 
graphical representation of ERACS based on RT is shown in Fig 6. we are calculated. In terms of NCS our 
proposed method has less NCS (7) in comparison with Round Robin (10), Classic RR algorithm (7), Improved 
Shortest Remaining Burst RR Algorithm (7), Half Life Variable Quantum Time Round Robin Algorithm (10), 
Improved Round Robin Varying Quantum Algorithm (15), Dynamic Time Quantum RR (7) and Enhanced Time 
Quantum based Round Robin algorithm (8) is being calculated. The graphical representation of ERACS based 
on NCS is shown in Fig. 7. 
The TQ is calculated for all existing and proposed algorithms as shown in Table 15. 
 

Table 15. The Time Quantum of various algorithms.  

 
S. No Algorithm Time Quantum 

1 RR 10 
2 CRR 19 
3 ISRBRR 17 
4 HLVQTRR (5,6,7,10,11) AND (5,6,8,10,12) 
5 IRRVQ 10,2,3,5,3 
6 DTQRR 16 
7 ETQRRA 15,6,2 
8 PROPOSED 15 
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Table 16. The Quantitative Comparison of various algorithms based on different parameters. 

 
S. No Algorithm AWT ATAT ART NCS 

1 RR 37.2 53.2 20 10 
2 CRR 29 45 25 7 
3 ISRBRR 28.6 44.6 24.6 7 
4 HLVQTRR 44 60.4 12.4 10 
5 IRRVQ 39 55 20 15 
6 DTQRR 28.4 44.4 24.4 7 
7 ETQRRA 30.2 44.2 24.2 8 
8 PROPOSED 28.2 44.2 24.2 7 

  
 

Fig. 4. The graphical representation of ERACS based on WT. 

 
 

 
 

Fig. 5. The graphical representation of ERACS based on TAT. 
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Fig. 6. The graphical representation of ERACS based on ART. 

 

 
 

Fig. 7. The graphical representation of ERACS based on NCS. 

 
 

6. Conclusion 

The Time Quantum plays an important role in RR Algorithm. To choose the TQ is complicated task. If the size 
of quantum is very large Round Robin becomes an FCFS algorithm, moreover if size of quantum is very small it 
badly performs due to context switching that cause more overhead This study gives a brief concept regarding 
cloud computing, virtualization and scheduling. The comparative study of proposed method with other existing 
algorithms namely RR, CRR, ISRBRR, HLVQTRR, IRRVQ, DTQRR, ETQRRA is being made. WT, TAT and 
NCS is being calculated. This method gives better result as compared to other traditional algorithms. The 
comparative study gives better performance of our prosed algorithm in terms of AWT (28.2), ATAT (44.2), 
NCS (7) that helps to improve system performance. 
Further, enhance has been made in RR by finding the novel idea for Time Quantum that improves the efficiency 
of the algorithm and also using modern techniques as fuzzy logic and neural network to determine the 
appropriate TQ of task. 
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