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ABSTRACT 

Nowadays, people use smart phones for not only receiving and making calls, but also to perform information tasks. 

However, a mobile device is still resource constrained and some mobile applications demand more resources than a mobile device 

can afford. To alleviate this, mobile device get resources from cloud computing platform, but the expensive is high to access these 

platforms. So to overcome this issue, Ad-hoc Mobile Clouds are created, which is a group of mobile devices serving as a Cloud 

Computing provider can expose their computing resources to other mobile devices using Hadoop as an underlying technique. It is 

mostly used with no or weak connections to the Internet and large cloud providers. Thereby it avoids the cost of offloading to 

nearby devices and also allows to create computing communities in which users can execute the shared tasks in a cooperative 

manner.  
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1. INTRODUCTION 

In Cloud computing, the computational and storage resources 

are often under-utilized, thereby increases further adoption of 

cloud services. A volunteer cloud infrastructure, called Ad-hoc 

Cloud Computing will allow cloud services to an existing 

heterogeneous hardware and also improves the resource 

utilization and yields significant cost savings. In mobile adhoc 

network, mobile nodes self-organize themselves to create a 

network without the support of any infrastructure like base 

stations [1]. Users will make use of the mobile phones as a 

personal information processing tool. But some mobile lacks 

in resources when compared to smart phones. To overcome 

this limitation, the adhoc mobile clouds are implemented, 

which allows the cloud computing resources in the smart 

phones to be used by resource-poverty or resource hungry 

mobile phones. The adhoc mobile clouds are created using the 

mobile devices in the vicinity of users. Thus, in contrast to the 

data center cloud model, resource provisioning level are not 

established a priori, nor are resource committed exclusively to 

the cloud while in use but for a small proportion of the time 

[1]. 

2. BACKGROUND 

Ad-hoc mobile clouds comprises the following infrastructures. 

 

2.1.  Mobile Cloud  

Latest smartphone applications are designed towards an 

individual user and uses only the resource of the phone in 

which it is installed. The computational resources and data are 

largely under-utilized in today’s mobile applications. So, the 

sensing, storage, and computational capabilities of multiple 

network phones are combined to harness these resource-

hungry applications to generate results for clients both outside 

and within the mobile network. Tweetie Atebits for the iPhone 

uses locations from other phones running the application to 

allow users to see recent Twitter posts by nearby users. Video 

and photo publishing applications such as YouTube and Flickr 

allow users to upload multimedia data to share online. The 

Ocarina application Smule for the iPhone allows users to listen 

to songs played by other users of the application, displaying 

the location of each user on a globe. The harnessed collection 

of smartphones not only offer the resource to other users and 

applications, but also supports large-scale distributed 

applications, using smartphones as the basis for a cloud 

computing infrastructure. In contrast to data-center ―pay-as-

you-use‖, each node in the mobile cloud is owned by a 

different user, each node is likely to be mobile, the network 
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topology is more dynamic, and each mobile node is battery-

powered [2]. 

 

2.2. Hadoop 

Hadoop is an Apache open source framework written in java 

that allows distributed processing of large datasets across 

clusters of computers using simple programming models. A 

Hadoop frame-worked application works in an environment 

that provides distributed storage and computation across 

clusters of computers. Hadoop is designed to scale up from 

single server to thousands of machines, each offering local 

computation and storage. 

Hadoop runs applications using the MapReduce algorithm, 

where the data is processed in parallel on different CPU nodes. 

In short, Hadoop framework is capable enough to develop 

applications capable of running on clusters of computers and 

they could perform complete statistical analysis for a huge 

amounts of data [3]. 

 

Fig-1: Hadoop Framework 

2.2.1. Hadoop Architecture:  

Hadoop framework includes following four modules: 

 Hadoop Common: These are Java libraries and utilities 

required by other Hadoop modules. These libraries 

provides filesystem and OS level abstractions and 

contains the necessary Java files and scripts required to 

start Hadoop. 

 Hadoop YARN: This is a framework for job scheduling 

and cluster resource management. 

 Hadoop Distributed File System (HDFS™): A 

distributed file system that provides high-throughput 

access to application data. 

 Hadoop MapReduce: This is YARN-based system for 

parallel processing of large data sets [3].                

2.2.2 Hadoop MapReduce 

Hadoop MapReduce is a software framework for easily 

writing applications which process big amounts of data in-

parallel on large clusters (thousands of nodes) of commodity 

hardware in a reliable, fault-tolerant manner. 

The term MapReduce actually refers to the following two 

different tasks that Hadoop programs perform: 

 The Map Task: This is the first task, which takes input 

data and converts it into a set of data, where individual 

elements are broken down into tuples (key/value pairs). 

 The Reduce Task: This task takes the output from a map 

task as input and combines those data tuples into a smaller 

set of tuples. The reduce task is always performed after 

the map task. 

 

Fig-2: Hadoop MapReduce 

Typically both the input and the output are stored in a file-

system. The framework takes care of scheduling tasks, 

monitoring them and re-executes the failed tasks. 

The MapReduce framework consists of a single master 

JobTracker and one slave TaskTracker per cluster-node. 

The master is responsible for resource management, tracking 

resource consumption/availability and scheduling the jobs 

component tasks on the slaves, monitoring them and re-

executing the failed tasks. The slaves TaskTracker execute the 

tasks as directed by the master and provide task-status 

information to the master periodically [3]. 

2.2.3 Hadoop Distributed File System 

The Hadoop Distributed File System (HDFS) is based on the 

Google File System (GFS) and provides a distributed file 
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system that is designed to run on large clusters (thousands of 

computers) of small computer machines in a reliable, fault-

tolerant manner. 

 

Fig-3: Hadoop Distributed File System 

HDFS uses a master/slave architecture where master consists 

of a single NameNode that manages the file system metadata 

and one or more slave DataNodes that store the actual data. A 

file in an HDFS namespace is split into several blocks and 

those blocks are stored in a set of DataNodes. The NameNode 

determines the mapping of blocks to the DataNodes. The 

DataNodes takes care of read and write operation with the file 

system. They also take care of block creation, deletion and 

replication based on instruction given by NameNode [3]. 

3. AD-HOC MOBILE CLOUDS USING 

HADOOP’S MAPREDUCE 

In this model, the mobile devices will serve as the resource 

using Hadoop’s MapReduce rather than consumer. In Elespuru 

[4], the above said model is implemented clearly. They have 

created a heterogeneous mobile device MapReduce system. In 

this system, a coordinating serve will receive problems, 

distributes them to nodes, aggregates results and returns the 

results. It has a client for a mobile device which receives, 

works on and transmits solutions to sub problems. 

 

Fig-4: Heterogeneous Mobile Device MapReduce System 

4. EXISTING WORKS ON AD HOC 

MOBILE CLOUDS 

An ad-hoc computing cloud represents a group of mobile 

devices that serve as a cloud computing provider by exposing 

their computing resources to other mobile devices. This 

section investigates existing work on mobile clouds consisting 

of mobile devices. 

4.1. Hyrax 

 

Hyrax provides mobile cloud infrastructure to enable 

smartphone applications with distributed data and 

computation. It allows the application to use data and execute 

computing jobs on heterogeneous smartphone networks. The 

research focuses the implementation and evaluation of mobile 

cloud computing infrastructure based MapReduce [5]. 

Hyrax docks Hadoop to the Android platform. In Hyrax, each 

machine runs one instance of NameNode and one instance of 

JobTracker.  DataNode and TaskTracker are run on each 

phone in separate Android service processes within the same 

application. Android applications may consist of multiple 

processes, some of which run as background services. Since 

DataNode and TaskTracker are run as Android services, they 

can run in the background of other applications. 

A thread is also spawned to record information about the 

systemload—including power level and CPU, memory, 

network, and disk I/O statistics—into the local file system. 

Within the application, a server is run to allow external scripts 

to control data uploading, kill the program, and check the 

program status. Fig. 5 illustrates the data interactions between 

all the software components on each phone [5]. 
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Fig-5: Hyrax Framework 

HTC Magic phones, each running Android 1.5 Cupcake. Since 

Android does not support peer-to-peer networking yet, the 

phones communicate with each other on an isolated 802.11g 

network via a Linksys WRT54G wireless router with no 

firmware modifications. NameNode and JobTracker processes 

are run on a desktop machine connected behind this router via 

Ethernet. The phones are connected via USB to a controller 

that executes experiment scripts. These scripts are used to 

install Hyrax, initialize the cluster, run benchmarks, and to 

collect and post process data. 

To analyze the advantages and drawbacks of Hyrax, an 

application was developed on it. The Hyrax multimedia search 

and sharing application, HyraxTube, allows users to browse 

videos and images stored on a network of phones and search 

by time, location, and quality. Quality ratings based on sensor 

data are generated by periodically executing a MapReduce job. 

Requests are serviced by reading results generated by the 

MapReduce job from HDFS. The client interface is 

implemented as a web application so that it can be used on 

mobile devices and desktop machines [5]. 

4.2. Virtual Mobile Cloud Computing Provider 

Huerta-Canepa and Lee [6] presents a framework to create 

virtual mobile cloud computing providers. This framework 

imitate a traditional cloud provider using vicinity mobile 

devices. It allows avoiding a connection to infrastructure-

based cloud providers while bringing benefits of computation 

offloading. However, such an approach requires the support 

for spontaneous interaction networking with discovery and 

selection of mobile peers. Hadoop1 ported on mobile device is 

used for distributing of processing tasks and storage. 

Communication is based on the Extensible Messaging and 

Presence Protocol (XMPP). 

To exploit a collection of vicinity mobile devices as a virtual 

cloud computing provider, it should have the features as 

follows:  

- Resource monitoring and management to recognize when a 

task cannot be locally executed on a mobile device.  

- Seamless integration with the existing cloud APIs.  

- A partition and offloading scheme suitable for mobile 

devices.  

- Activity detection to find users of the same or similar goals.  

- Spontaneous interaction network support.  

- A memory cache scheme to save intermediate results.  

- Lightweight and resource friendly architecture.  

The process for the creation and usage of a virtual cloud 

provider is simple: If a user is at a stable place and wants to 

execute a task which need more resources than available at the 

device, the system listens for nodes in the vicinity. If available, 

the system intercepts the application loading and modifies the 

application in order to use the virtual cloud. This architecture 

consists of five main features: Application manager; Resource 

manager; Context manager; P2P component and; Offloading 

manager [6]. 

 

Fig-6: Virtual Mobile Cloud Computing Provider Architecture 

a. Application Manager 
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• Launching and intercepting an application at loading time 

 • Modify the application to add features required for 

offloading  

• Proxy creation, RPC support 

b. Resource Manager 

• In charge of application profiling and resource monitoring on 

a local device 

 • Creates a profile about number of remote devices, sensibility 

to privacy and amount of resources needed for the migration 

c. Context manager 

• Wields and synchronizes contextual information from 

context widgets 

 • Subcomponents maintenance such as context widgets, 

context manager and social manager 

d. P2P Component 

• It sends events to the context manager in case a new device 

enters the space 

 • Ad hoc discovery mechanism 

 • Groups the nodes using a P2P scheme 

e. Offloading manager 

• In charge of sending and managing jobs 

 • Receiving and processing jobs  

• In charge of detecting failures in the execution and to re-emit 

them [6]. 

5. CHALLENGES 

Security of the cloud networks - Authentication and 

authorization of the nodes accurately in the intermittent short 

range communication relates to the integrity of data. The 

complexity increases with the increase of nodes. User identity 

spoofing and tempering data could be the main threat to the 

network where the attacker pretends to be another user of same 

priority level.  

Mobility of the nodes - Interruption of data transmission 

between faster moving nodes in the highways becomes 

imminent as the connectivity lasts only for a few moments. On 

the contrary, during traffic jam congestion of transmitter nodes 

will create noise and interference. 

Signal Fading - Obstructed by large buildings and other 

infrastructures in the metropolitan areas the signal attenuates at 

a higher rate resulting in both deterioration of signal strength 

and signal quality.    

Network Scalability - With an increasing rate of mobile 

devices and considering the absence of a global authority 

which will govern the network the scalability of the network is 

questioned [7]. 

6. CONCLUSION 

Mobile phones are becoming the ubiquitous companion for 

users, but they are still resource constrained and battery 

dependent. The usage of remote surrogates is a way to 

overcome this deficiency. Limited communication and cost is 

a barrier for mobile service computing. A complementary 

solution is to take advantage of vicinity mobile devices. It 

enables people to reduce costs, to obtain the benefits of cloud 

computing in new application areas and to reduce net energy 

consumption. In future, usage of mobility traces will be 

considered to create stable communities and not only places 

and considerations related to the usage of context awareness 

for fault tolerance will be introduced. 
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