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Abstract 

 Since forty years of computing history, cloud computing has made 
revolutionary changes. The daily life of human beings is completely depended on this 
advancement. Data centres are the backbone for the cloud computing. During the 
time of peak hours, load will be heavy on data center. Load balancing is needed. It 
provides better services to the end-user. Existing load balancing algorithms have 
their drawbacks. Hybrid algorithm approach is also a way to balance the load in 
cloud computing. Many efforts are made by several researchers in this direction. 
Combination of Round robin, Throttled, Equally Spread Current Execution, and 
Artificial Bee Colony Optimization algorithms as a hybrid algorithm (RTEAH) has 
shown improved results, hence it can be considered.   

Keywords: Cloud computing, Distributed Computing, Virtual Machine, Data Center, 
Downtime, 

I.      Introduction 

Even though computer was invented by Charles Babbage in 1822, it was not 
much in use up to 1940’s. At the early stages of computing in 1960’s batch 
processing was introduced in which ‘job control’ commands was used. From the early 
times of computing reducing the CPU idling time between any consecutive jobs was 
the main aim. Later in 1970’s in ‘multi programming days’ it was focused more on 
simultaneous execution of the programs, to reduce CPU idling time. During 1980’s 
‘Real time operating system’ focused on scheduling the tasks appropriately. During 
the time of 1990’s in ‘Distributed Computing’, different programs are executed and 
processed on different computing units which are called servers, to achieve ‘resource 
utilization optimization’ of the entire network system [VII].Digital technological 
development and advancement started with the fundamental idea of internet. 
Emerging of cloud computing is not happened in one day, it took many years and 
crossed many stages to achieve the stage as on today. The Pitfalls of ‘Main Frame’ 
computing of 1940’s has lead to the evolution of cluster computing in the late 1970’s. 
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Demerits of cluster computing lead to the foundation of ‘Grid Computing’ in late 
1990’s. The problems in ‘Grid Computing’ havelead to the evolution of cloud 
computing in late 2000’s. John McKarthy is the father of cloud computing, but the 
cloud style of delivering the services are defined by ‘Rees’. With the help of an 
equation cloud computing can be stated as cloud = {hardware, software, runtime 
environment, IT services, utility computing.......}. It can be pronounced as XaaS 
which means everything as a service. Cloud computing has two ‘working models’. 
They are Deployment model and Service model. In the Deployment model it can be 
categorized as (a) Public deployment model which is possible to accessed by all, and 
it has low cost, there is no security (b) Private Deployment model can be used for 
private purposes. It has high cost but it has more security (c) Community deployment 
model has the medium cost and secured.  

 Service Models (SaaS, PaaS, IaaS) provides the services to the end user in 
different ways. SaaS - provides Softwares in a subscription model, such as 
Salesforce.com. PaaS - provides Platform (Applications), such as Google App 
Engine. IaaS: provides Infrastructure as a service, such as Microsoft Azure.   

Cloud architecture will have front end, middle ware and backend which can 
be said as the working nature of cloud computing. Front end is intended for the user 
interface, middleware for middle management and the backend for cloud 
administration with a committed server. The Cloud Computing will have four 
different layer systems [VIII]. In this Layer System, the tasks will be executed on the 
Virtual Machines. There will be many numbers of Virtual Machines will be available 
on a single host. This single host will be also called as a physical server. This type of 
many hosts or physical servers will be there at one geographically single location and 
such physical location will be called as a Data Center. The datacenters may be 
dispersed at different geographical locations all over the world. Data Centers are the 
reason behind the success of Cloud computing. The Cloud Computing infrastructure 
refers to the back-end components of cloud computing, such as hardware elements for 
example which includes multi- socket, multi core servers, storage, LAN equipment’s 
etc. Cloud services are also provided as Infrastructure as a service. Cloud vendor’s 
data center need to be updated and possess the industry’s standard certifications such 
as ANSI/TIA-942.This international standard will cover all the requirements of a data 
center. Downtime is a time during a period in which service is not offered to the end 
user. The cloud computing environment would provide its user to make use of the 
computational resources at a very economical prices without investing much 
investment cost. These resource utilizations are metered and charged as per the usage. 
Even though the demand of services can be estimated slightly prior, the load 
eventually coming on to the server may sometimes be able to be heavy or they may 
be sometime lower which will make an impact on the server performance. 

 There must be a proper scheduling of resources and proper allocation 
of resources which is the most important characteristic of the cloud computing 
environment. These characteristics will show its effect on the cost optimization of 
cloud computing, which can get improved. By distributing the incoming applications 
traffic around the multiple targeted virtual machines, with in the multiple available 
zones. This increases the availability of our application [IX]. Advantages of load 
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balancing are (i). Reduces the waiting the time, (ii). Minimizes the response time, 
(iii). Maximizes the through put, (iv). Improves reliability, (v). Improves stability, 
(vi). Log starvation is avoided for smaller jobs, (vii). Overall system performance is 
enhanced. It is done because (i) To avoid system crash  (ii) For the smooth running of 
computation  (iii) To have Quality of Service   and (iv) To run the program in less 
time.  

II.    Related Work 

 Agraj Sharma et al [I] says, The load  on cloud servers automatically gets 
overloaded when the huge number of user requests are increased in the peak hours of 
time. It becomes evitable to use Load Balancing Mechanism for the appropriate 
utilization of computing resources. All existing Algorithms have their own limitations 
and hence there is a need for the improvement. Response time of every request is 
known. All resource are allocated accordingly. But it is observed that Threshold 
Adjustment and Predicting the Average Response time Approach is consumes a 
considerable amount of time. 

Andrew Addison et al [II] say, The Cloud Computing Technology is also used for the 
trading purposes also. The end user in the form of investors needs less latency and 
improvements in the cloud environment would provide a way to adjust the 
configuration for the lesser latency trading activities. Two level hierarchical structure 
to extend the cloud computing infrastructure to use the augment computational power 
latency considerations to limit for resource-intensive and interaction-intensive data 
center consolidation. 

Kiryong Ha et al [III] says, Resource intensive and interactive intensive applications 
are being used in the mobile cloud computing. Network bandwidth and latency is 
more important. Mobile computation and cloud computing has to be converged which 
in turn it would enable the multimedia applications. It is observed that due to the 
network latency problem can be solved by enhancing the cloud level infrastructure 
with two level hierarchical structures. 

Mrs. Snehal A. Naraleet [IV] al says, The cloud is an on demand payable service 
available to the end user. There is a need to optimize the computational resources and 
proper scheduling is required, to get rid off CPU idling time. Throttled algorithm is 
made to use to get rid of this problem related to optimization of the cloud resource 
utilization.  

Ritu et al [V] says, there is a need to get faith from the users to choose their company, 
as since most of the companies have their business-related confidential data which is 
not legitimate to disclose to their competitors. To check company reliability level 
some parameters are used like turnaround time etc. 

Xu Chen et al [VI] says, In order to satisfy the customer needs of the smart mobile 
users, mobile cloud computing is the best way to make. Xu has made the analysis on 
the property related to structures of game.  With the help of Solace Virtual Message 
Router, recording network latency and overall system latency is done. Analysis of 
clock skew between systems in a cloud environment is assessed.   
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III.    Simulation Tool for the Investigation- Cloud Analyst 

When a particular algorithm is designed and developed, it needs to be tested 
in a simulation environment. Cloud analyst is such an environment which gives the 
user to test his/her web-oriented applications to test. To make such a test, it needs to 
change many numbers of parameters and check again and again. This is java-based 
tool and implemented in the infrastructural level of cloud [XI]. 

 

Fig. 1: Cloud Analyst Simulation tool Simulation Panel 

III.i.  Existing Algorithmic work 

The basic version of round robin is a simple and easy way to implement. On 
a rotation basis it allocates a particular amount of time for a process. By using basic 
version of this algorithm, the user has to wait for a longer amount of time till it gets 
the required virtual machine to suit the needs and required quality in the services 
cannot be provided. This algorithm has no consideration for present condition of the 
virtual machine, and it is not a virtual machine friendly. The basic version of 
Throttled algorithm is virtual machine friendly, but it needs all of its virtual machine 
needs to have the same configuration, which is a flaw. As since single algorithm 
cannot give optimum performance. This both algorithms can be combined to make 
hybrid algorithm. It is expected that this modified algorithm would bring flexibility. 

III.ii.  Hybrid Algorithmic Approach 

Combination of round robin and throttled algorithm are combined using hybrid 
approach, and named it has RTH. The working mechanism looks like as given below 
in Fig.2. 

 

Fig. 2: RTH Algorithm (Proposed) Working Mechanism 
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It is observed that RTH algorithm has shown slight improvement in the execution 
time, turnaround time and processing time and at an average. The disadvantages are 
observed.RTH did not provided required results as it demands same virtual machine 
configuration, equally spread current execution algorithm is considered for hybrid 
approach, expecting for the maximum throughput and to spreads the jobs with 
multiple virtual machines, and to load the scheduling tasks equally spreading. 
However, ESCE is having the problem to scan the Queue again and again resulting in 
computational overhead. On combining the RTH and equally spread current 
execution algorithms, the RTEH Algorithm working mechanism is looks like as given 
below in Fig 3. 

 

Fig.3: RTEH Algorithm (Proposed) Working Mechanism 

From the observation it is noted that RTEH Algorithm has attained slight 
improvement in response time, turnaround time, processing time and in network 
delay and at an average make span is reduced. Problems observed in updating the 
index table. 

Artificial bee colony optimization algorithm is considered for the hybrid approach as 
since, it is a simple algorithm, flexible algorithm, robust in nature and easy to 
improve. But ABCO is already having the problem of slow to get accurate solution. 
On the hybridization of RTEH with ABCO algorithms, RTEAH algorithm has shown 
improvements considered parameters. The RTEAH algorithm working mechanism 
looks like as given below in Fig.4. 

 

Fig. 5: RTEAH Algorithm Working Mechanism 
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III.iii.  RTEAH Algorithm Pseudo Code  

start 

step -1:  RTEAHLB maintains the vms list and status. First no vm is allocated to any 
request. 

step -2:  as requests arrive, estimate the capacity need for the load  

and search for suitable vm in the list and assign. 

step -3:  if suitable vm is not found,  

 do 

 check the next vm in the list of vms. 

step -4: if suitable vm is overloaded, 

 do 

 check the next vm is under loaded and migrate the vm and update in index 
table 

step -5:  data centre controller checks the queue for updated information of vms and 
its allocation 

step -6:  if the suitable vm is not found go to step-2 to continue 

III.iv.   Inputs 

For the Virtual Machine Configuration the below configuration is made: 
With 1024 Mb of memory, 1000mbps bandwidth, Linux operating system, Xen 
hypervisor, timeshared scheduling policy.  

For the Data Centre Configuration the below configuration is made: With Linux 
operating system,100 mips of processor speed, instruction length capacity of 250, 
Xen hypervisor and time shared policy 

IV.   Observations from the Outputs of the Experiment on RTEAH Algorithm 

 RTEAH algorithm has shown considerable improvement in nine parameters 
response time, execution time, turnaround time, processing time, throughput, network 
delay, make span, waiting time and burst time respectively. The following cases are 
observed. 

Case: 1. if any general application is hosted on web, on a single data centre and with 
single virtual machine not much performance issues are found during the non-peak 
hours and in peak hours. 

Case: 2. when an application is hosted on web on multiple data centres around the 
world, with an increased number of data centers, load balancing parameters are 
affected in considered nine parameters by increase in response time, execution time, 
turnaround time, processing time, network delay, make span, waiting time and burst 
time and reduced in throughput. 
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Case: 3. on applying different algorithms, different changes are observed in the 
scheduling patterns 

Case: 4. increasing the number of Data centers such as one, two, three; and increasing 
the number of Virtual machines such as 25,50,75, and 100etc the scheduling patters 
are observed and proper scheduling is the paramount need for the proper load 
balancing in the cloud computing environment.  

Case: 5. on applying RTEAH Load balancing algorithm considerable improvements 
are observed in considered nine load balancing parameters 

V.   Results and Discussion 

Results are obtained as given below for the considered parameters from 
RTEAH Load balancing Algorithm 

Table 1:Results Obtained for the Parameters from RTEAH Load Balancing 
Algorithm 

 

 

 

 

 Obtained results are compared with the similar researches done in this area 
such as given below in Table 2. 

Table 2:Comparing Results Obtained from RTEAH Load Balancing Algorithm 
with Other Researcher’s in this Area. 

Name of the Parameter Time (in nano sec) 
Response Time 292.47 
Execution Time 0.03004 

Turnaround Time 0.24 
Processing Time 0.23 

Throughput 3.309 
Network Delay 11.44 

Name of the 
Researcher 

Name of the 
Parameter 

Obtained 
Value of 
Others 

Algorithm /  
Procedure used 

 
RTEAH 

(Proposed) 
Value 

Adv. of 
RTEAH 
Alg. Val. 

by 
nano 
sec 

Researcher-1 
(Agraj Sharma) 

Response  
Time 

551.5 Threshold 
Adjustment& 
Predicting the 
Average 
Response time  
Method 

292.47 259.03 

Researcher-2 
(Kiryong Ha) 

Execution  
Time 

0.5 Two level 
hierarchical 
structure to 
extends the cloud 
computing 
infrastructure to 
use the augment 

0.03004 0.2 
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computational 
power latency 
considerations to 
limit for resource-
intensive and 
interaction-
intensive 
datacenter 
consolidation 

Researcher-3 
(Xu Chen) 

Execution  
Time 

0.5 Analysis is made 
on the property 
related to 
structures of 
game, with the 
help of Solace 
Virtual Message 
Router,  recording 
network latency 
and overall 
system latency. 

0.300 
 

0.2 

Researcher-4 
(Ritu) 

Turnaround 
Time 

1.0 Based on the 
parameters like 
turnaround time, 
response time 
reliability levels 
of the company is 
checked and 
proper assurance 
can be provided 
for the 
confidential data 
storage in the 
cloud 

0.24 0.76 

Researcher-5 
(Mrs.SnehalA.Narale) 

Processing  
Time 

1.14 Using Throttled 
algorithm, proper 
scheduling is done 
for optimized 
resource 
utilization to get 
rid of CPU idling 
time 

0.23 0.44 

Researcher-6 
(Peng Zhang) 

Throughput 3.6 financial 
Infrastructural 
aspects of big data 
in cloud is dealt 
using Quant 
Cloud 

3.309 0.3 

Researcher-7 
(Andrew Addison) 

Network  
Delay 

50.0 With the help of 
Solace Virtual 
Message Router, 
recording network 

11.44 38.56 
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VI.    Graphical Representation of RTEAH Algorithm Comparing with Others 

RTEAH  has shown 23% improvement over Agraj Sharma's research study. 
Agraj Sharma's response time is 551.5nano seconds and with RTEAH it is 
obtained249.47 nanoseconds, which is 259.03 nanoseconds improvement over 
Sharma which is shown in the below Fig.6. 

 

Fig. 6:Comparison of Response time with other researcher 

RTEAH has shown 27% improvement over Kiryong Ha's research study. Kiryong 
Ha's Execution time is 0.5 nano seconds and with RTEAH it is obtained 0.03 nano 
seconds ,which is 0.2 nano seconds improvement over Kiryong Ha which is shown in 
the below Fig.7. 

 

Fig. 7:Comparison of Execution time with other researcher 

RTEAH has shown 38% improvement over Ritu's research study. Ritu's Turnaround 
time is 1.0 nano seconds and with RTEAH it is obtained 0.24 nano seconds ,which is 
0.76 nano seconds improvement over Ritu which is shown in the below Fig.8. 

latency and 
overall system 
latency is done. 
Analysis of clock 
skew between 
systems in a cloud 
environment is 
assessed. 
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Fig. 8:Comparison of Turnaround time with other researcher 

RTEAH has shown 24% improvement over Mrs. SnehalA. Narale's research study. 
Mrs. SnehalA.Narale's  Processing time is 1.14 nano seconds and with RTEAH it is 
obtained 0.23 nano seconds ,which is 0.44 nano seconds improvement over Mrs. 
SnehalA.Narale which is shown in the below Fig.9. 

 

Fig. 9: Comparison of Processing Time with Other Researcher 

RTEAH has shown 4% improvement over Peng Zhan's research study. Peng Zhan's 
Throughput is 3.6 nano seconds and with RTEAH it is obtained 3.309nano seconds 
,which is 0.3 nano seconds improvement over Peng Zhan's which is shown in the 
below Fig.10. 

 

Fig. 10: Comparison of Throughput with Other Researcher 

RTEAH has shown 39% improvement over Andrew Addison’s research study. Peng 
Zhan's Network delay is 50.0 nano seconds and with RTEAH it is obtained 11.44 
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nano seconds ,which is 38.56 nano seconds improvement over Andrew Addison 
which is shown in the below Fig.11. 

 

Fig. 10: Comparison of Network delay with Other Researcher  

VII.   Conclusions   

In the peak hours of time in data centers, huge volume of heterogeneous 
nature of requests in data centers makes the to reduce its performance. At this point of 
time from the observations RTEAH algorithm has shown improvement in pertaining 
to the considered six parameters by reducing the Response time, Execution time, 
Turnaround time, Processing time, Network delay and by increasing Throughput in 
comparison with earlier considered algorithms. This approach is suitable for the cloud 
computing environment in the IaaS model. However, the study is limited up to six 
parameters.  
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