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ABSTRACT 
In the development and enrichment of the portable devices have increasing popular, but the utilization has to be constrained 
based on the computing devices. The recent users of smart phone into more challenging and look ahead to execute the 
computational intensive applications on their wearable devices. Mobile cloud is a service model, where a mobile device can use the 
cloud for information storage, searching, data   mining and multimedia processing. Mobile cloud computing will provide heavy task 
handling support to mobile and wearable devices.  To overcome the above challenges, the three system architecture is used to 
execute the heavy computations on cloud using code offloading with the help of remotely available cloud and mobile devices. In 
this paper, we discuss wearable devices using Mobile Cloud Computing frameworks found in the literature related to Cloud 
Computing and its environment. 
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INTRODUCTION 

 

Nowdays the global wireless data traffic is increasing rapidly with a rate of 80% [1]. Wearable technology 

is an interesting area of IT innovations that receives lot of user’s attentions in the recent era’s. The emerging 

computing prototype for many wearable devices like Apple watch, Google glass and Samsung Galaxy Smart 

watch, etc. The developing application for these wearable devices is challenging task due to limited 

computational capacity, storage, bandwidth, battery capacity and power consumption with its lifetime. Cloud 

computing is a third party with large-scale storage servers and data centers used to provide infrastructures, 

software development and distribution platforms with low costs in the computing technology. Mobile cloud 

Computing (MCC) is the latest distributed computing model which extends utility computing vision of 

computational clouds to wearable devices and utilizes the application processing services of computational 

clouds for the processing of computationally intensive applications [2-3]. To overcome the above challenges, 

the system architecture is utilized to execute the heavy computations on cloud using code offloading with the 

help of smart and mobile devices. Wearable devices with limited computation capability form the first tier 

closest to users. Several mobile devices, such as smart phones or tablets, are in the second tier, which can 

communicate with wearable devices using short-range communication technologies like Bluetooth. Next the 

smart devices can communicate with remote cloud as the third tier via Cellular networks upto 4G technology. 

This survey paper focuses on the frameworks for implementing the computation offloading techniques and 

discusses the various factors. The objective of this paper is to provide a better understanding of the recent 

computation offloading frameworks to the researchers. 
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Related Works: 

To enhance the performance of the communication capability, information processing, and outsource 

services in antivirus. Communicating to cloud from mobile will take higher cost for communication than 

offloading code to cloud [5]. Code partitioning techniques used to outsource heavy computation to the cloud so 

that application performance can be increased with minimum cost. 

The code offloading technique is based on MAUI2Cloud (M2C), here Microsoft .NET apps use method 

level code offloading technique. It provides an option to execute mobile device’s heavy computations on remote 

servers. Code execution environments decided at runtime and which methods should be executed [6].   

The energy is used for a target computation in the cloud environment and it performs the grouping for static 

and dynamic profiling to partition the live applications automatically. A Clone2Cloud (C2C) technique is used 

for partition at a fine granularity that provides the execution time based on static analysis [7]. The mobile device 

acts a point is preferred to the partition application during the run time. To execute the partition at the run time 

through the remainder and mobile devices migrating the integration on the thread back system. The prototype 

system is based on the performance up to speed and reduction of energy in 20x for the traditional applications.  

The method used for static partition is mainly focus on multimedia system that improves the lifetime of the 

battery, which transfers the data from handled devices to the server and vice-versa. The consumption of the 

energy is based on the computational process in the handled devices provides the trade-off system and to reduce 

the lifetime of the battery in the wireless network [8].   

The Gaussian linear algebraic equation [9] solves the systematic performance on the location of remote 

server from the offloading method through the performance of the code based on the smart devices. The 

technique of the call procedure is fix the task in between the server and client system and peep to peer system. 

The smart device updates the task of the client and shares the data on the computation process during the 

execution time. 

A key solution is to design the embedded system that investigates the partition in between the software and 

hardware process. Branch2Bound (B2B) cloud search provides the communication between the lower and upper 

bound problems [10]. To solve the partition issue on the algorithm gives the path selection to provide the 

profiling system on the lower bound scenario. It generates the customized solution from the path profiling 

method based on the lower bound. 

Each component from the remote location incorporated to the proxy system based on the execution 

performance on the logic system. During the development time of the programmer can choose the data profile to 

create, modify and delete the application and to deploy the downloading performance through client-server. The 

offloading system evaluates the cost and the interface method is invoking the proxy from the time of local 

execution. The local host implementation is to determine the optimization level of the execution time using the 

offloading method [11].  

The distributed client server system needs the client to run the code from the smart devices and the code of 

the server runs automatically  [12]. The method of abstraction depends on the program to be partition into the 

distributed subprograms. Further the abstraction of a program memory is based on the mapping technique used 

in traditional client-server architecture. The execution of the subprogram on the distributed system makes the 

polynomial time algorithm efficiently. It provides the solution on optimal partition from the data given in the 

input from the traditional approach. The experimental scenario consumes the energy and improves the battery 

life on the smart devices.   

Aura2Cloud (A2C) framework allows the clients to create an Adhoc cloud using the IOT devices and other 

computing devices in the nearby physical environment. This framework is beneficial during unavailability of 

connectivity with the cloud server [13]. The clients can start stop and restart computations whenever needed. 

Computations can also be migrated between processing nodes as the mobile devices moves to a new physical 

location. Multiple controller nodes are used for scheduling and synchronization between the clients and the IOT 

devices. 

The objective of Phone2Cloud (P2C) was to improve energy efficiency of smart phones and improve the 

application’s performance. The authors focus on conducting a fully quantitative analysis on energy saving of the 

system by conducting application and scenario experiments [14]. P2C is a semi-automatic offloading framework 

in the order to run applications on the cloud and receive the results. The applications need to be manually 

modified during preparation step to make it possible to be executed on cloud servers. The threshold is defined 

based on predictions to delay transfers in order to offload more data on WiFi while respecting the application’s 

tolerance threshold cellular network to the cloudlets. In the system, cloudlets decide dynamically whether to 

access global or local cloud services based on the availability of the latter in their surrounding area and the load 

on the cellular network.  

The power consumption of a WiFi network mainly depends on its contention-based MAC behavior. Its 

consider the power consumption of both the transmission-reception pair and the neighbor nodes not 

participating in the data transmission, due to a broadcasting nature of the wireless channel and WiFi model on 

offloading mechanism. 



347Jeevanantham B and Dr. Manivannan K., 2017/Advances in Natural and Applied Sciences. 11(7) May 2017, Pages: 345-349 

 

Table 1: Different mechanisms on cloud computing frameworks. 
FRAMEWORKS CLONE2CLOUD 

(C2C) 
MAUI2CLOUD 
(M2C) 

PHONE2CLOUD 
(P2C) 

AURA2CLOUD 
(A2C) 

BRANCH2BOUND  
  (B2B) 

ARCHITECTURE 

TYPE 

AGENT –CLIENT 

SCHEME 

AGENT –CLIENT 

SCHEME 

SMART DEVICES INTERNET OF 

THINGS DEVICES 

AGENT –CLIENT 

SCHEME 

PARTITION METHODS DYNAMIC  DYNAMIC STATIC BOTH STATIC 

AND DYNAMIC 
BOTH STATIC AND 

DYNAMIC 

HANDELING 

NETWORK ISSUES 

OFFLOADING 

MANAGER  

HANDLES 

NETWORK 

CHANGES AND 

FAULTS 

OFFLOADING 

ENERGY-AWARE 

CODE ERRORS 

FAULTS OF ENERGY 

EFFICIENCY ON 

SMARTPHONES 

RECOVERY 

MECHANISMS AT 

THE COST OF 

USER 

EXPERIENCE 

RECOVERY 

MECHANISMS AT 

THE COST OF USER 

EXPERIENCE 

LATENCY USES  ESTIMATION 

AND THRESHOLD 

DEPENDS ON 

PREDICTION 

USES THRESHOLD 

PERFORMANCE 

DEPENDS ON 

CAPACITY OF  

IOT DEVICE 

ESTIMATION  AND 

MIGRATION OF 

DEVICES 

ENERGY EFFICIENCY MODULES MOVE 

TRANSPARENTLY 

BETWEEN CLIENT 

AND CLOUD HOST 

MODULES MOVE 

TRANSPARENTLY 

BETWEEN CLIENT 

AND SERVER 

MODULES MOVE 

TRANSPARENTLY 

BETWEEN CLIENT 

AND SERVER 

OFFLOADING IN 

LOCAL 

ENVIRONMENT 

INCREASES 

ENERGY 

EFFICIENCY 

OFFLOADING IN 

LOCAL 

ENVIRONMENT 

DECREASES 

ENERGY 

EFFICIENCY 

 

Communication Offloading Model: 

Mobile devices can develop on different technologies for communications to the end users Fig 1. Wearable 

devices are usually equipped with Wireless Fidelity, Bluetooth and Near Field Communication interfaces or a 

combination of them. The Near Field Communication (NFC) consists of use cases dedicated to NFC 

applications based on cloudlets are presented and a security protocol is proposed to authenticate the cloudlets by 

the smart devices. The secure element of the smart device is a trust scenario used to store sensitive data and to 

perform the offloading mechanism. The offloading model on Wi-Fi or Bluetooth is contacted via direct 

communication between the smart devices. Further its offloads the traffic from the  

 

 
Fig. 1: Offloading model. 

Offloading Performance On Smart Devices: 

Computation Offloading based on various task execution models are available for smart devices as follows: 

i) execute tasks locally, ii) offload to the smart-phone, iii) offload to the cloud via smart-phone and iv) offload to 

the cloud via Wireless access point. The offloaded tasks need to be considering through the acceptance and 

processed in the cloud-computing environment [15]. 

  The first method is based on local devices that are the easiest way to set up the task execution scheduling 

on locally. The scheduling on each task completion time is deterministic and depends on the computing power 

of the local hardware, which is quite limited for the mainstream of smart devices. As a result, only tasks 

requiring the size of less and moderate computing can be executed locally. While high performance computing 

tasks would either take too long to complete or will drain the available battery power too fast.  

The second method is based on offloading to the smart phone. The nearest place to offload execution is a 

smart-phone. The task execution can take payback of larger computing, battery power, and storage resources of 

the smart-phone, but require sending tasks for execution and receiving back the completion result. The 

communication occurs over short range with consumed on energy efficient. The time needed to obtain a result 

which consists of the time necessary for sending data to the smart-phone and the time to receive the results back 

using WiFi connection and the processing time taken by the smartphone.  

The third method is based on the smart-phone acts as a relay in offloading tasks to the cloud, the time 

needed to obtain the results is defined based on WiFi communication time between wearable device and the 

smart-phone, and corresponds to the time spent over the LTE link as per the tasks and corresponds to the wide-

area network delay while TCP corresponds to the time taken by the cloud to perform computing.  
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The fourth method is based on correspondingly to the second and third method; the wearable devices acts as 

offload tasks to the remote cloud without using a smart-phone as a relay, wearable’s spend energy only to 

communicate with the access point. To be generic, the proposed model differentiates between distances of 

wearable devices and the access point. It gives the distance between wearable devices and the smart-phone from 

the access point. This allows capturing different channel conditions and accounts to variable latencies. In this 

scenario, the time wearable devices need to receive back the results and corresponding the communications with 

the cloud through the access point and the Internet and TCP is the processing time in the cloud.  

 

Merits Of Mobile Cloud Comptuing: 

The following merits are arising from the various parameters on the offloading frameworks. 

It improves the end user experience.  

It reduces terminals complexity. 

It offers cross-platform capability.  

It reduces cost of terminals 

It offers a high level of security.  

 

Conclusion: 

This paper focuses on the cloud-computing framework, mobile cloud computing environment and the 

computation of offloading mechanism. More specifically, it presents existing frameworks for computation 

offloading along with the various techniques used to enhance the capabilities of smart-phone devices based on 

the available cloud resources. The paper investigates the different issues in current offloading frameworks and 

highlights challenges that still obstruct these frameworks in MCC. Further the paper shows the different 

approaches that are used by the frameworks to achieve offloading. Some of these approaches use static 

offloading while others employ dynamic offloading. The exists on variety of approaches, all of them target the 

same objective which is the improvement of the smart-phone device capabilities by saving energy, reducing 

response time, or minimizing the execution cost. 
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