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 Mobile Cloud Computing (MCC) which combines mobile computing and cloud 
computing, has become one of the industry buzz words and a major discussion thread in 

the IT world since 2009[12].  As  a  new  mode  of  network  applications,  cloud 

computing  is transforming  the  Internet computing infrastructure.  Also the mobile 
applications and devices are developing rapidly. Cloud computing is anticipated to 

bring an innovation in the mobile Internet.  In  this  paper,  popular  cloud  computing  

is introduced,  the  concept  and  core  ideas  of  mobile cloud computing are described, 
as well as its system architecture;  and  the  existing  problems  and development  of  

mobile  cloud  computing  are summarized,  and  some  successful  applications  of 

mobile cloud computing are discussed. 
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INTRODUCTION 

 

Cloud computing for mobile world or, rather, Mobile Cloud Computing  (MCC)  is  a  well-accepted  

concept  that aims at using  cloud  computing  techniques  for  storage  and processing  of  data  on  mobile  

devices, thereby reducing their limitations. According to ABI Research (ABI Research. 

http://www.abiresearch.com/. 2010),  “By  2015,  more  than  240  million business  customers  will  be  

leveraging  cloud computing  services  through  mobile  devices,  driving revenues of $5.2 billion”. While it 

must be noted that there  were  only  42.8  million  Mobile  Cloud Computing  subscribers  in  2008  (ABI 

Research. http://www.abiresearch.com/. 2010; Mobile cloud applications; Zohreh Sanaei et al., 2014). This  

underlines the  importance  of  cloud  computing  for  mobile.  The end  mobile  device  user  will  eventually  be  

the benefactor  of  the  Mobile  Cloud  Computing. Company  users can share resources and applications without  

a  high  level  of  capital  expenditure  on hardware  and  software  resources.  Nature  of  cloud applications also 

is advantageous for users since they do  not  need  to  have  very  technical  hardware  to  run applications as  

these  computing  operations  are  run  within  the cloud. This reduces the price of mobile computing to the end 

users. They could see a huge number of new features enhancing  their  phones  due  to  Mobile  Cloud 

Computing This  section  started  with  some introductory remarks to Cloud computing and mobile cloud 

computing. The rest of the paper is organized as follows. Section II describes the concept of cloud computing, 

mobile Internet, mobile cloud computing and its characters.  In  section  III,  the  system architecture  of  mobile  

cloud  computing  will  be discussed.  Section IV Highlight some potential problems in the field of mobile cloud 

computing. Section V shows some successful applications of mobile cloud computing.  In the end concluding 

remarks are given in section VI. 

 

II.What Is Mobile Cloud Computing: 

A. Cloud computing: 

With  the  development  of  distributed  computing, parallel computing,  utility  computing,  network 

storage,  virtual  and  load balancing  traditional computer technology and network technology, a new 

computing  model  appeared,  called  cloud computing. It  aims  to  share  data,  calculations,  and  services 

transparently  among  users  of  a  massive  grid.  The basic principles  of  cloud  computing  is  making  the 

calculation  in  a large  number  of  distributed computers, rather than the local computer or remote servers.  

Thus a huge computing problem can be divided into many small parts and the small parts can be distributed to 

many computers so that  they  can  deal  with  the problems  together. The key  to  cloud  computing  is  cloud,  
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large-scale  server clusters  of  computer  array.  Different  from  the traditional  PC centric computing  model,  

cloud computing  is  based  on  the  user and  task.  As  a  user, we can take all the tasks to the cloud that is the 

cloud server,  to  complete,  only  need  a  computer  with Internet.  We  don't  need  to  care  about  the  storage  

or computing happened in  which cloud. But once there is a need, we can find information at anywhere with 

International Journal of Research in Computer any device, such as computers, mobile phones and so on. 

 

B. Mobile Internet: 

Mobile Internet is the combination of the mobile communication and Internet (Shao-Zhen  Yang, 2011).  

With  the  further development of  broadband  wireless  mobile communication  technology  and innovation  of  

Web application  technology,  the  development  of mobile internet  business  will  become  another  driving  

force for the  development  of  the  Internet, and  provide  a new  platform for  the  development  of  the  

Internet, making the Internet more popularization. At the same time,  the  development  of  mobile Internet  

provides endless  space for the  mobile  network, promoting in depth  development  of  broadband  mobile 

networks. From  the  initial  simple  text  browsing,  ringtone downloads  and  other  forms  business  to  the  

business in  the  form of  the  current  deep  integration  with  the Internet business, mobile Internet business is 

growing strategic  focus  of  business development  for  mobile operators. The  characteristics  of  the  mobile  

Internet business  is  not only  reflected  in  the  mobility,  at anywhere  and  anytime  to enjoy  the  convenience 

brought by the Internet business, but also reflected in the  types  of  business,  personalized services and higher  

service  quality  assurance.  Of  course,  the mobile internet  subjects  to  some  restrictions  in networks and 

terminals. 

 

C. Mobile cloud computing: 

Mobile cloud computing  are  3+  combination, that is the combination of mobile computing, mobile 

Internet and cloud computing [3]. Mobile computing is to share resources and exchange data of computers or  

other  intelligent  terminal equipment  such  as mobile  phones.  The  nature  of  mobile  cloud computing  is  the  

ability  of  providing  valuable, accurate  and real-time  information  for  any  user  at anywhere  and  anytime. 

Mobile  cloud  computing integrates  the  advantages  of mobile  computing, mobile networks and cloud 

computing. It means that any  intelligent  terminals  such  as  mobile  phones  and personal  computers  can  

obtain  services  in  wireless environment. Mobile cloud computing can also called cloud computing  in  mobile  

networks.  Handheld devices  from  the mail  transceiver  to  the  operating system  are  different  from  each 

other,  limited  by  the convenience,  CPU  processing  ability, storage, keyboard  and  screen,  battery  life  and  

bandwidth, especially  storage  and  computing  power.  A  major advantage  of cloud  computing  is  the  cloud  

provides high-capacity  storage and  high-speed  computing capacity, just like a group of servers in network. 

Even though  handheld  devices  have  poor performance,  as long as they can exchange the input and output 

data with  the  remote  cloud,  incredible  results  will  come out. It seems that the advantages of cloud 

computing can be use fully in mobile networks , the computing and storage of applications is processed on the 

cloud, in order  to  reduce  the  performance requirements  of mobile devices (Marinelli, E.,  2009). 

 

D. Characteristic of mobile cloud computing: 

1) Break through the terminal hardware limitations: As computing capacity and data storage are from the 

cloud  in  the mobile  network.  Therefore,  the computing capacity of  the mobile device itself is  no longer  

important,  even  unintelligent mobile  phones can  realize  mobile  cloud  computing.  Cloud computing  can  

effectively  break  through  the bottleneck  of  the hardware  limitations  of  the  mobile device. 

2)  Convenient  data  access: As  data  is  stored  in  the cloud  in cloud  computing  technology.  On  one  

hand, to provide users with Large data storage space. On the other hand provide for the user convenient data 

access mechanism.  Enough  bandwidth it  will  work  as fluently  as  locally.  Also  sharing  data  between 

different users will be convenient. 

3) Intelligent load balancing: For large load changes applications, cloud computing can provide users with 

resources elastic,  use  the  cycle  between  multiple applications to balance application load intelligently, thus 

ensuring the service quality of each application. 

4) Effectiveness of task processing: This advantage is obvious thanks to the processing ability of the cloud. 

If  the interface  of  input  and  output  is  good  enough, we  can  see  the result  of  tasks  directly  with  mobile 

phones. 

5) On-demand service to reduce costs: In the Internet business,  different  customers'  needs  are  different. 

Personalized and customized  services  may  meet different  customers'  needs, but  it  will  often  result  in too 

large service load. Through cloud computing can make the resources shared between various services, thus 

effectively reducing the cost of services. 

6) Elimination of regional restrictions: Mobile cloud computing  eliminate  regional  restrictions, enabling 

people to obtain what they want at any time and any place from the internet. 
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III. The System Architecture Of Mobile Cloud Computing: 

The  client  terminal  of  mobile  cloud computing will change relatively, but the main idea is still cloud 

computing.  

 
 

Fig. 1: Service mode of mobile cloud computing (QI, H., 2012) 

 

Servers  provide mass  storage  and  high-speed computing  to make  wireless  end  users  obtain  on 

demand  services  (Samimi et al., 2006).  In  this section,  we  would introduce the service mode and system 

architecture of mobile cloud computing. 

A. Service mode of mobile cloud computing  

The service mode of mobile cloud computing is portable device client get service catalog through user 

interface,  then  the terminal  request  is  sent  to  the management  system, management  system  find  the right  

data  resources  by configuration  tools  and appropriate system services. These services separate necessary 

resources from the cloud. Once page visit is started, monitoring and computing capabilities of the system  will  

coordinate  with  the  cloud,  so  that response rapidly, complete configuration synchronize to  ensure  correct 

resources  allocated  to  the appropriate client, as shown in Figure 2. 

 

 
Fig. 2: Service mode of mobile cloud computing 

 

B. System  architecture  of  mobile  cloud computing 

The  validity,  reliability  and  safety  of  mobile cloud computing  must  be  based  on  the complete system 

architecture. Mobile cloud computing can be divided  into  four  layers,  receiving  layer,  basic management 

layer, virtual layer and physical layer, as shown in Figure 2. 

1)Receiving  layer: Receiving  layer  is  also  called Receiving  control  layer,  including  client  service 

interface,  service  registration  and  reasonable  service receive.  It  standardizes  all  rules,  completing  the 

registration of user or service. The standard of mobile cloud  computing  service  is  the  collaboration  way 

between the client and the cloud. 
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2)Basic  management  layer: In  the  cloud  computing technology,  management  layer  is  located  between 

service  and  server  clusters,  providing  management, and service and management system in mobile cloud 

computing  system  architecture.  It  rules  standardized operations  for  the  service, such  as  notification, 

acknowledgment,  address,  and  safety  and  so  on, provides  standardized  procedure  interface  and protocols 

for the application service. At the same time it  hides  difference  between  the  underlying  hardware and 

Computing Operating system,  and  manages  all  network resources.  Terminal  management  includes  mobile 

account  management,  environment  configuration, interaction  management  and  billing  system.  Task 

management includes task allocation, task execution, lifecycle  management  and  so  on.  Resource 

management  includes  load  balancing,  problem testing,  fault  recovery  and  monitoring  system. Security  

management  includes  client  identification; receive  confirmation,  security  guarantees  and defense. 

 
Fig. 3: System architecture of mobile cloud (QI, H., 2012) 

 

3)  Virtual  layer: virtual  layer  means  virtual  items such  as  computing  pool,  storage  pool  and  network 

pool.  Virtual  functions  can  be  implemented  by software  function,  including  virtual  environment, virtual 

system, and virtual platform and so on. 

4)  Physical  Layer: The  physical  layer  mainly describes  the  hardware  equipment  and  technology 

which  support  for  mobile  cloud  service.  It  can  be portable computers, as well as unintelligent phones. A 

cloud  with  super  service  can  be  provided  by distributed  computers  by  present  network  technique, parallel  

technique  and  distribution  technique.  On International Journal of Research in Computer mobile cloud 

computing stage, the  handheld devices do  not  require  large  hard  disk  storage,  computing capacity, only 

need the necessary equipment such as network and the basic input and output devices. 

 

IV. The Problem Faced By Mobile: 

Cloud Computing: 

Different  kinds  of  mobile  cloud  computing services  are  slowly  digging  into  people's  life.  Using 

wireless  network  services  can  greatly  increase convenience, but at the same time, a lot of problems still exist. 

1)  Resource  poverty  of  mobile  devices: One  of  the major  issue  in  mobile  cloud  computing  is  

limited resources  in  mobile devices.  Generally  the  mobile devices  have  less  computational  power,  limited 

storage  capacity,  and  poor  display  and  battery constraints  as  compared  to  the  personal  computers [6].  

Additional hardware  will  increase  load,  weaken the function. With the development of hardware, such 

problems  should  be  resolved  so  that  the  mobile terminal can display as much information as possible and 

obtain maximum convenience. 

2) Network bandwidth and latency: Another issue in mobile  cloud  computing  is  limited  bandwidth  and 

high  latency  of  network.  Bandwidth  for  3G  cellular systems  may  be  limited  by  cell  tower  bandwidth  in 

some  area  with  low  power  signal  reception  leads  to lower  bandwidth  and  higher  latency.  Wi-Fi  is  a 

solution improve network latency but if the number of mobile  users  is  too  much  then  the  bandwidth  is 

decreased. The up gradation  to 4G  wireless  network can  be  a  solution  to  the  bandwidth  and  latency 

limitations. Another solution can be using Cloudlets. 

3)  Network  availability  and  intermittency: Constant and  speedy  internet  connectivity  must  be  ensured  

in mobile cloud computing. The mobile device is being always  connected  to  the cloud  anywhere  or  anytime 
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the  user  wants  to  be  connected.  New  technology HTML5  has  come  with  a  solution  by  enabling  data 

caching  through  a  mobile  device  and  this  make  it possible for a cloud application to continue  working in 

case of interrupted connectivity. 

4) Security concerns: The advancement in technology has  also  brought new  security  risks  with  in  it. 

Everyone  wants the protection of his/her data and is curious  about  it.  In  mobile  cloud  computing  the 

security issue has two aspects. One is mobile device security and the  other  is  cloud  security.  Mobile devices  

utilize  the  clouds  for  computing  resources and applications. Nowadays smart phones  have built in special 

security features to protect them from miss usage. Google Device Policy Application 

(http://www.google.com/support/mobile/bin/answ er.py?hl=en&answer=190930) has the facility  for  users  to 

remotely  lock  or  clear  the information  of  a  stolen  or  lost  mobile  device.  Some counter  measures  e.g.  

Cloud  access  protection and embedded  device  identity  protection  can  be  adopted for better security of 

smart phones and clouds (Yang, S. and C. Hsu, 2010). 

 
Table I: Challenges and Solutions of Mobile Cloud Computing (QI, H., 2012) 

 
 

V.Some Successful Application Of: 

Mobile Cloud Computing: 

Canadian  company  RIM's  BlackBerry Enterprise  application  server  scheme  for  many business users, is 

a success case of cloud computing applications in the mobile Internet. In this scheme, the BlackBerry  mail  

server  connects  the  enterprise application, wireless  network  and  mobile  terminal together, allowing  users  

visit  their  mail  accounts through  the application push  technology  (Kuntze, N., A.U. Schmidt,  2007),which 

can  easily  remotely  sync  email  and calendar,  check attachments  and  address.  In  addition  to  the 

BlackBerry  devices,  RIM  has  also  authorized  other mobile device platforms to access BlackBerry server to  

share BlackBerry’s  services.  At  present, BlackBerry  is  expanding their  applications  through wireless  

platform,  such  as  online CRM.  Application provided to users in cloud computing mode becomes the core of 

RIM's business model, and has achieved a great success. 

Apple's  Mobile service  is  also  a  solution based on cloud storage and computing. According to Apple's  

overall plan,  this  solution  handles  e-mail, notepad, communication books,  photos  and  other files, all the 

users do will automatically update to the iMac,  iPod,  iPhone  and  other  kinds of  terminal  of Apple. In  

addition,  Apple's  iPhone and  the  online shop  opened  by  the  Apple  Store  have  been consistently pursued  

by  mobile  terminal manufacturers and  mobile operators,  which  gathered a large number of developers and 

users and provided applications  more  than  100,000  species,  the number of  downloads  more  than  3  billion  

times. As  the pioneer  of  cloud  computing,  Google  is  actively developing  the  Android  platform  and  

terminals  for the  mobile environment,  constantly  introducing  new applications  based  on mobile  devices  

and  cloud computing, including: 

• The integration of mobile search. The integration of mobile  search  achieves  organic  integration  of  the 

traditional  Internet  and  mobile  Internet  and strengthens the first page of search results in order to adapt to the 

mobile browser features. 

• Voice search service. This service can provide more accurate  voice  search  results  by  collecting  

different accents  and  vocabularies  to  form  ultra-large-scale virtual data, and using cloud computing platforms 

to complete  a  large  number  of  complex  operations quickly. 

•  Point  search  and  Google  Maps  for  mobile  phone. Point search and Google Maps identify user's 

location information and provide corresponding search results according  to  the  change  of  place,  achieving  

precise positioning, and provide service of driving routes, etc. 

•  Google  street  view  on  Android.  Users  can  browse the street  view  around  and  query  streets 

information anytime,  anywhere  though mobile phone. 

 

Conclusions: 

With the high increasing of data computation in commerce and science, the capacity of data processing has 

been considered as a strategic resource in many countries. Mobile cloud computing (MCC), as a development 

and extension of mobile computing (MC) and cloud computing (CC), has inherited the high mobility and 
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scalability, and become a hot research topic in recent years (QI, H., 2012).  Mobile  cloud  computing  is  the  

most emerging  branch  of cloud  computing  and  a  well-accepted technology with fast growth. The goal is to 

utilize  cloud  computing  techniques  for storage  and processing  of  data  in  mobile  devices.  Mobile  cloud 

computing will provide benefits to the mobile device users  and applications  enterprises.  Mobile  industry has 

expanded swiftly and constantly. The number of mobile  users  has  been  increased rapidly  and  also smart 

phones and other sophisticated mobile devices are  in  the  range  of  almost  every  individual.  The internet  

usage  and  mobility  concern  has  reached  to hype,  so  we can foresee  mobile  cloud  computing  as next big 

thing in IT industry (Mahesh, V., et al., 2013). We conclude that there are three main optimization approaches 

in MCC, which are focusing on the limitations of mobile devices, quality of communication, and division of 

applications services. Firstly, using virtualization and image technology can address it effectively, and 

immigrate task from terminal to cloud is also a good way to achieve better results. Secondly, as we know the 

quality of communication in wired network is better than in wireless network, so reducing the proportion of data 

delivery in wireless environment is an effective way to improve the quality. In addition, upgrading bandwidth is 

envisaged to be a simple way to increase performance but it incurs additional cost to users. Deploying an 

effective elastic application division mechanism is deemed to be the best solution to guarantee the application 

service in MCC; its complicated, but promising high impact results (QI, H., 2012). 

 

Future Work: 

Considering the importance of Mobile Cloud Computing from  this discussion, which is  poised  to be the 

fifth utility (Rajkumar  Buyya, et al., 2009) in the future, we would like to explore  further architectures  that  

are  plausible. Adequate  security  measures have  to  be  incorporated to support the low processing ability at 

the client-side. Further,  we  would  like  to  test  the  feasibility  of extrapolating concepts  from  cloud  

computing  in  the domain  of  large-scale computers  to  the  realm  of mobile  world.  Also,  the  cost  policy 

needs  to  be evaluated  as  it  could  prove  to  be  a  hindrance  to the growth of Mobile Cloud Computing. 
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