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Abstract 
Mobile cloud computing is used to define and determine computing services with a 
structure model. The data and resource of any service will be retrieved from cloud 
computing through internet service, some tools, and user interface (web-based or 
application). Mobile Cloud Computing (MCC) is a hybrid of cloud computing and 
mobile computing. Multimedia Information is the core of Mobile Cloud information 
because of the sizable information of multimedia particularly video streaming. Mobile 
Cloud mostly handles and processes that information.  MCC is one of the business 
expressions with the real environment in the IT world. The concept of the MCC is still 
in the beginner stage of advancement. So, the handle of the innovation in a careful way 
especially in the bearing of future research should be provide.  In this paper, an 
algorithm is throttled load balancing for mobile clouds has been presented within an 
example of Multimedia information. The results has shown that the load balancing of 
cloud computing environment. In this scenario, load balancing techniques in mobile 
cloud computing can be employed and can successfully manage time through the cloud. 
Keywords: Mobile Cloud computing, load balancing, Response time, Multimedia 

1. Introduction  
The new concept has been appearing when combining between the concept of mobile 
device and concept of cloud computing, new concept is Mobile cloud computing 
(MCC). New platform (MCC) will be used when need to create new infrastructure. 
MCC works as, cloud performs the deep uplift of computing-intensive operations and 
storing huge of data. In another meaning, in MCC, the data and processing will be 
make out side of the mobile device. Extending battery lifetime, storage capacity, 
processing power, and etc. are some advantages of the MCC. The Data centralization 
is one of the most important advantage because the data are gathered and stored in 
one place that can access in any time and any location with policy. Also the MCC 
provide the high reliability which enable and allow the other technologies such as 
HTML5 and CSS3 to ease of integration. mobile device is a device with the resource 
limitation. So, we can avoid these issue in the user device and achieve of benefits for 
MCC with the Cloud computing resource. As well as cloud computing providers that 
leverages diverse cloud resources and network tools towards unhampered 
functionality, save data, and mobility to provide a set of applications on mobile 
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devices in any location, on the pay-as-you-use principle anytime through the internet. 
The final goal of MCC is enable of the many mobile devices with rich application to 
store and processing the data to achieve the user comfort [1]. 

 
Figure 1. Architecture of Mobile Cloud Computing [1] 

2. Related Work 
Several related work would be presented: 
 
Shahbaz Afzal and G. Kavitha describe the Load unbalancing problem as "a multi-
variant, multi-constraint challenge that impairs the performance and efficiency of 
computing resources". It is therefore recommended that this problem (of over- and 
under-loading) be addressed using load-balanced approaches. In addition, a survey of 
load-balancing approaches is presented. The following themes are explored in this 
study: advantages, disadvantages, limitations, difficulties, and suggestions for 
overcoming these difficulties. Cloud computing load balancing [2]. 

Another problem of cloud computing decentralized architecture is shown in 
Kalpana, Manjula Shanbhog. ii. Migration of virtual machines might have an impact 
on network speed. Because the evolutionary algorithm is a complex process, this 
research reworked the technique in order to speed up the migration of VMs between 
hosts. The modified genetic algorithm also minimizes the amount of space and 
bandwidth that is consumed [3]. 
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In addition to Muhammad Asim Shahid and Noman Islam, other notable figures 
include Muhammad Mansoor Alam and Mazliham Mohd Suud. Load balancing in 
cloud computing is defined in this paper as equilibrating so that no host is under or 
overloaded. Many possible algorithms for the load-balancing problem are discussed 
in this work, including scalability, migration and performance, fault tolerance, 
response time and overhead as well as resource utilization and throughput. As a result, 
we've developed a brand-new algorithm that makes use of FT in LB [4]. 

The authors are P.P. Geethu Gopinatha, Shriram K.Vasudevanb, A major 
challenge in cloud computing is keeping the system running smoothly, and load 
balancing is a crucial tool for accomplishing this. As a result, the focus of this research 
is on the load balancing algorithms Min-Min and Max-Min. Finally, calculate the 
response time and waiting time for cloud computing performance measures [5]. 

Amal Zaouch, Faouzia Benabbou, explain why cloud computing is beneficial to 
uses for the   environment by reducing costs, resources, manpower, and space 
requirements. Considered one of the most important issues in cloud computing. 
Various measures (such as reaction time and processing time) in different algorithms 
are presented in this work. As a last step, a new algorithm can be developed based on 
this performance standard [6]. 

3. Mobile Cloud Computing Management (MCC) 
Increasing in information about the world makes the companies needed more storage. 
These companies use the cloud computing which provide huge storing [17]. Cloud 
storage customers can access data remotely, by connecting to the Internet.  

As the same thing for mobile cloud computing, the mobile device can reach 
remotely to his data in any time and any location through internet connection. These 
data are storing in the cloud computing data service. Figure (2.) shows mobile cloud 
computing. 

 

 
Figure 2. Mobile Cloud Computing (MCC) [17] 
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3.1. The Purpose of MCC 

There are many things used to distinguish between the General Purpose of MCC 
(GPMCC) and Application-Specific of MCC (ASMCC). Cloud Computing is widely 
term and will be used in practice to a variety of practices. Below, some general and 
special purposes that will be briefly presented [18]: 

Since there are many individual applications that do in one day this gives general 
resources in use. In mobile devices, there is a limited in the computing power. So to 
alleviate these limited,cloud computing is used to perform these calculations 

There are systems that have been developed to transfer tasks that are performed 
locally from the transfer device to an external cloud upon implementation. For this 
reason, cloud computing resources for remote computers can be used to carry out tasks 
smoothly without the need to develop applications for this. 

The applications of the mobile cloud are trying to minimize resource requirements 
without loss the quality of these applications at its peak despite its consumption. 

The male phone applications and through the application of new updates 
constantly provide the best services to the user. To provide the maximum possible 
services that the end user benefits from. 

3.2. Load Balancing 

It is a technique for dividing the workload among numerous computers. Or other 
resources across a network link to optimize resource use, increase productivity, 
minimize response time, and avoid overload.  

Since the concept of cloud computing has changed the field of parallel and 
distributed computing, it has become necessary to link it to the load balancing 
algorithm because cloud computing enables a large group of users to access 
applications and devices distributed via the Internet and this will improve the 
performance of businesses in the computer IT sectors using this algorithm [19]. 

 

 
Figure 3. Cloud computing with Load Balancing Algorithm[19] 
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3.2.1. Idea of Load Balancing Algorithm 

Network or application traffic can be evenly distributed among numerous servers in a 
server farm using load balancing.  

Each task's response time can be optimized by using load-balancing strategies to 
avoid overloading certain computing nodes while leaving others idle [19]. The 
increasing in complex for applications, traffic volume, and user demand grows are 
leads to need the new concept, is Load balancing. The companies use the load 
balanced to create flexible and balanced network traffic. Load balance can face these 
challenges without losing the security service or system performance. 

Reduced downtime, scalability, redundancy, adaptability, and efficiency are just 
a few of the advantages of load balancing [21]. 

3.2.2. Throttled Algorithm (load balancing algorithm) 

Load and load performance are two most important factors, which is used to measure 
the effect of load balancing. The CPU queue index and CPU utilization are two 
measures of load. Performance is defined as the time it takes a user to receive a 
response. There are many parameters that input to the load-balancing algorithm, such 
of these parameters are: configuration of VM, arrival time, task of cloudlet application 
(length, completion time, and expected completion time).  According to this formula, 
response time is computed by taking into account both processing and queuing time 
for the request. [7] 

 

 
Figure 4. Architecture of Load Balancer in Cloud Computing 

The following formula is used to computing the expected response time for task[9]: 
Expected Response Time (ERT) = TC – TA + TT    (1) where: 
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TC: Complete Time. 
TA: Arrival Time. 
TD: Transfer Time (delay time). 
Datacenter Broker algorithm is used to executes the load balancing, So only the 

algorithm level has an impact on processing time in a local data center setting. The 
communication delay is set to zero as a result. Compute expected completion time of 
task [9]: 

It is possible that the scheduling approach is either Timesharing-Space sharing or 
Space sharing-Timesharing. then the calculation according to the formula, which 
defined in (2), (3): 

 
formula(3) used to compute the capacity parameter[9]: 

 
Else when the scheduling policy is Space share-Timeshare or Timeshare-

Timeshare, then the calculation according to the formula which defined in (4), (5): 

 
Formula (5) used to compute the capacity parameter[10]: 

 
For each formula in (2), (3), (4) and (5), that and for Cloudlet p: 
eft(p): expected completion time. 
est: arrival time. 
rl: total number of instructions must execute on a processor. 
capacity: average processing power (in MIPS) of a core. 
ct: current simulation time. 
Cores (p): number of cores required. 
np: actual number of core that the host is considered. 
Cap: processing power of the core. [8] 
Thus, according to these formulas and algorithms, the overall system makes faster 

and more efficient. 
The throttled algorithm is a more efficient from others algorithms because the 

throttled algorithm has ability to transfer the requests from one virtual machine to 
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another virtual machines. The throttled algorithm utilizes its resources to the 
maximum [9]. 

 

 
Figure 5. Flow Chart of the Throttled Load Balancing 

According to the figure (5), the following steps of algorithm: 
1. for all VM, allocation status= AVAILABLE. 
2. Hash map= no entries. 
3. from user, Datacenter (DC) controller= new request. 
4. in load balancer, DC controller= next allocation. 
5. Compare between sizes 
5.1 if size (hash map) < size (VM status) then allocate the VM. 
5.2 else wait until any VM free. 
6. To de-allocate the VM once it finishes processing, the DC controller asks a 

Load Balancing for the VM. 
7. The Hash map list and VM state list are updated by the load balancer. 
8. It's possible that the load balancer will use the evenly spread current execution 

algorithm (ESCE) to look for a VM with the least amount of load, in which case it'll 
route the new request to that VM. LAYERED. 
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4. Results of the Experiment 
In this experiment, has simulated a cloud of the following parameters: 30 cloudlet 
(task) , Information considered via Multimedia streaming (multiple files), 1datacenter, 
3 VM; with parameters in Table 1, Simulation on the Throttled and, response time 
results as follows: 

 

 
Table 1. Results of throttled algorithm 

Results show the logical performance of time division via multiple VMs. The results 
of the experiment indicate that the algorithm could be considered successfully. 

5. Conclusion 
The new concept has been appearing when combining between the concept of mobile 
device and concept of cloud computing, new concept is Mobile cloud computing 
(MCC). New platform (MCC) will be used when need to create new infrastructure. 
MCC works as, cloud performs the deep uplift of computing-intensive operations and 
storing huge of data. In another meaning, in MCC, the data and processing will be 
making outside of the mobile device. The computing power of the cloud play 
important role when the number of mobile application is increase. Also the computing 
resources will be used to efficiently manage the resource of these applications to 
improving the performance. The increasing in the responsiveness of the jobs will lead 
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to improving the performance. Thus scheduling jobs for both efficient resource use 
and job responsiveness is challenging. Multimedia information could be represented 
a challenge via Mobile Cloud, Throttled Load Balancing Algorithm can successfully 
manage and process that information of Multimedia in the cloud environment.   

Suggestions for Future Work 
The author would like to present  professional ideas for related tops , deals with 
environment of  Mobile Cloud Computing , those ideas have been selected through 
studding a handbook “MOBILE CLOUD COMPUTING  , Architectures, Algorithms 
and Applications”  [5].Those ideas are: 

1- Develop a time load balance for the environment of Green Mobile Cloud, 
Reduce Mobile Phone Storage and CPU Consumption , in order  to reduce time of 
execution. Processing  of reduce data center ( compression of multimedia  information 
, compression of Images  , Compression of text  using selected Algorithm like LZW 
and compression of video in mobile  files like H264 algorithm. 

2- Reduce energy in Mobile Cloud Environment, As per the flexible techniques 
of Mobile Cloud Environment, there is an ability to manage resource allocation. It 
could be to accomplish transcoding job in the cloud environment particularly to 
interact online videos with Mobile. Videos could be uploaded to the stations. 
Offloading can do the task of manage power required. Therefor Offloading is an 
important approach for research to manage time for schedule of tasks in Mobile Cloud 
regarding Multimedia information.   

3- Applying the algorithm of time balancing in real time sharing system via 
Mobile Learning Environment, when multiple students  using  same mobile learning 
lessons in real time aspect.  

Real time sharing systems via cloud environment requires effective algorithms to 
manage time balancing between participated users. 
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Abstract 
No industry can thrive without customers and with customers comes the chances of 
customer churn. Since customer churn have direct-impact on the revenue, all the 
industries are focusing in understanding the factors influencing churn and are 
developing methods to predict the customer churn effectively. Today, never as before, 
customers have wide variety of options to choose between any service or product. In 
addition, nowadays customers enjoy multiple subscriptions of service providers across 
sectors. In this study we aim to identify: i) Factors influencing customer churn on OTT 
platform, and ii) Predict customer churn on OTT platform. The data for this study is 
collected from 317 respondents, using questionnaire method, who have multiple OTT 
platform subscription. The questionnaire data contains 19 items which includes 
demographic features, usage of OTG platform, and user contentment factors about OTT 
service. We have identified factors influencing customer churn in Over-The-Top (OTT) 
platform by combining Recursive Feature Elimination (RFE), Linear Regression, and 
Ridge Regression feature ranking methods. We have used Hierarchical Logistic 
Regression, to understand impact of two newly introduced factors namely 'Multiple 
Subscription' and 'Switching Frequency' on the overall performance of the customer 
churn prediction. Finally, customer churn prediction is done using Decision Tree, 
Random Forest, AdaBoost, and Gradient boosting techniques. We found that random 
forest method gives better prediction results. 
Keywords: Customer Churn Prediction, Over-The-Top (OTT), Multiple Subscription, 
Machine Learning Classifiers, Decision Tree, Random Forest, AdaBoost, Gradient 
Boost 

1. Introduction  
Customers are the heart and soul of any organization. In today’s competitive market, 
customer satisfaction carries more weight than ever before. How a customer feels, not 
only while merely using the product but being part of the brand itself, is one of the 
most crucial factors determining how a company will thrive in today’s business world.  


