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Abstract 

 

MobiShare: Mobile Computing with no Strings Attached 

 

Jason Moses Castillo, MSE 

The University of Texas at Austin, 2013 

 

Supervisor:  Christine Julien 

 

In today’s world, technology is growing at a fast rate compared at other 

times.  Sales have increased in the smart phone market, which has created new 

opportunities in pervasive computing.  In pervasive computing, nodes enter and leave a 

network at any time.  Within the network, nodes can transfer data to other nodes.  The 

information is not retained in any static location such as a server.  The mobile 

infrastructure requires a way to handle all the information in a dynamic way.  The use of 

a centralized server in a mobile environment creates deterioration in the performance of 

obtaining information.  The main goal of this paper is to provide data persistence using a 

“substrate” that is inherently not persistent.  The data will be stored within the network 

for availability to all users. 

 

Saving data within a network would provide a means to obtain any type of 

information without relying on the source of where the data came from in the 

network.  Users would also be able to continue downloading where they left off when 

they return to the network.  Consider an environment where people can share music or 
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books.  For example, say that John Doe was searching for a particular song to download 

and in the network Jane has the song that was requested.  John decides to download the 

song without knowing that it is from Jane.  Then John decides to leave the network and 

the download stops.  Whenever John rejoins the network the download of his song will 

continue where he left off, and his ability to access the information will not depend 

whether or not Jane is present in the network.  John may retrieve the file from any other 

user who has the exact same file.  The requested information that the user queries in a 

search engine will be stored as a metadata within the network, either by other nodes or a 

temporary server.  This allows data to be obtained without relying on the "main user" or 

creator of the data to be present in the network.  The users would also be able to retrieve 

the data at multiple times. 
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PERVASIVE COMPUTING TODAY 

Introduction 

This research project consists of providing a method of sharing data across 

different mobile devices similar to other applications available on the Internet but without 

the need of the Internet.  The project is called MobiShare.  The purpose of MobiShare is 

to investigate possible solutions in retrieving data files across a personal network, which 

consists of different mobile nodes known as a P2P network.  MobiShare provides a 

solution by setting up a network with many mobile devices.  Any mobile device can 

request any type of file from other users in the network.  If any device in the network 

contains the file being requested, then the file is transferred to the device that requested 

the file.  In a P2P network, when two devices are connected and the connection breaks, 

the device downloading the file will retain the information the next time a session is 

established. 

The approach taken in this report is first to describe the current solutions that 

exist, whether the network is wired or wireless.  Different aspects of network 

communication are described, which gives an overview of the way data is transmitted 

across a mobile network, which is similar to the way MobiShare transfers data.  Currently 

data that is shared wirelessly is most commonly shared in the cloud over an Internet 

connection.  This proves to be useful, but in an environment that does not have Internet 

connection any sessions to transfer files will require a form of communication whether it 

be Bluetooth or Wi-Fi.  Most mobile devices nowadays have Wi-Fi integrated, which 

provides a means to communicate wirelessly with other mobile devices.  MobiShare 

presents a solution to the problem of sharing data wirelessly without the need of an 

Internet connection.  MobiShare alleviates the need for a centralized server to store 
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information and replaces it with the mobile devices itself which provides portability 

among for mobile devices to store data among different P2P networks. 

In the following sections we will discuss the current state of mobile and pervasive 

computing, including peer-to-peer (P2P) interactions and how that relates to MobiShare.  

We will then go into the specifics of reliability issues when querying for data across a 

network.  Then a brief overview of the solution to the querying issue will be discussed.  

Greater detail of the solution will follow in the next section. 

Traditional and P2P Networks 

The most common network type is the server-client model.  This is the traditional 

model where a single server provides all the data for clients to retrieve.  Multiple clients 

can retrieve data from one server.  The following figure depicts an example of a server-

client model, which was taken from “Computer Networks” by Andrew S. 

Tanenbaum [2]. 

 

Figure 1: Example of a network with two clients and one server. 
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This is used in the business realm as well as for entertainment applications such as 

transferring music, video, or other files.  The problem with the server-client model is that 

at a certain point there may be more clients than the server is able to handle with respect 

to the workload of transferring information to all clients.  The server may eventually go 

down, and all data would be unavailable. 

The other network model that is becoming popular is Peer-to-Peer.  According to 

Schollmeier [1], the definition for P2P is as follows: 

“A distributed network architecture may be called a Peer-to-Peer (P-to-P, P2P, 

…) network, if the participants share a part of their own hardware resources 

(processing power, storage capacity, network link capacity, printers, …).  These 

shared resources are necessary to provide the Services and content offered by the 

network (e.g. file sharing or shard network spaces for collaboration).  They are 

accessible by other peers directly, without passing intermediary entities.  The 

participants of such a network are thus resource (Service and content) providers as 

well as resources (Service and content) requestors (Servent-concept).” 

The P2P model is not dependent on any particular server since a client also acts 

like a server to other clients.  The following figure, taken from [2], shows a P2P model. 

 

Figure 2: Example of a P2P model where each user acts as both a client and server 
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The P2P model is beneficial because of the independence from a single server.  

Clients are able to retrieve data from many different servers.  The P2P model has been 

around for a while but did not become popular until the rise of Napster.  Napster was 

introduced around 1999 as an application that collected music files from different users to 

share with other Napster users.  The application utilized servers that would store all the 

music files that a user wanted to share and then upload them to whoever requested a 

particular song.  It was a pseudo-P2P model since Napster used multiple servers to store 

all the music files that were being shared by users.  Napster proved to be useful, but it 

required a pseudo-centralized location for storage capacity and Internet connection 

whereas MobiShare does not require either one. 
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CURRENT SOLUTIONS  

MobiShare consists of many wireless devices connected to a personalized 

network that enables the devices to communicate with each other.  Understanding 

different mobile approaches assists in understanding possible solutions that can be 

utilized within MobiShare.  The following section describes canonical examples of 

mobile communication and data transfer protocols that focus on separate aspects of P2P 

network distribution. 

BitTorrent shares data by broadcasting a query, known as a .torrent, which 

contains information about the desired file to download.  MobiShare also shares data by 

broadcasting a query, but the only necessary information for the query is the file name, 

which a device is looking to download.  BitTorrent utilizes the Internet and therefore uses 

a protocol that is layered over HTTP to communicate and track different machines.  This 

is known as a tracker.  The trackers, as noted in [3], are responsible for helping 

downloaders find each other, and the tracker sends a list of information about other 

machines that are downloading the similar file.  MobiShare tracks information from other 

nodes as in BitTorrent but it does not need the Internet to store any list of machines.  

MobiShare gathers information about each node directly, which makes it a truly 

decentralized network.  The node contains information related to the file that is being 

downloaded.  One piece of information within a node is the size of the file from the user. 

When downloading a file, the file gets segmented into small chunks.  Each chunk 

has a unique ID that represents the chunk’s position in the downloaded file.  The unique 

ID is stored in a metadata file.  The metadata file can store different type of information 

about the network, devices, or anything else.  MobiShare uses metadata information 

within each mobile device through a file called a plist.  The plist files are stored within 
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each mobile device, which therefore mimics the non-centralized servers.  Not only is a 

plist file stored in each mobile device but also it is the actual files (i.e., movies, books, 

music, etc), which requires a database to store all files.  In MobiShare, a way of storing 

the data within each mobile device is necessary so users can download files. 

There have been many P2P protocols used widely in the past, with Napster being 

the first well-known application that used a P2P protocol; Napster started in 1999.  Even 

though Napster pioneered the way for other P2P protocols such as Gnutella and Kazaa, 

there have been other examples that began further back, for example with Internet Relay 

Chat or IRC.  Jarkko Oikarinen developed IRC in August 1988.  IRC allowed users to 

chat with others as well as share files.  To obtain a file, the user would need to log into a 

channel and search for the file by asking the users in the channel if they had it.  If a user 

did have the file then they would open a socket and transfer the file.  If the file was not 

available in a current channel, then the user would need to log into different channels 

until the file was found.  This was cumbersome to the majority of online users; afterwards 

Napster was created, which included a search engine to make the search process easier.  

The next P2P protocol was BitTorrent, which became widely used after Napster. 

BitTorrent 

Bram Cohen created BitTorrent in July 2001 [3].  When transferring information 

over an ad hoc network, there must be a way to retain the information even if a session is 

disconnected.  Using a similar example as BitTorrent provides a way to transfer 

information and continue a download from the position of the file that was last 

downloaded. 
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DETAILS OF BITTORRENT 

This section describes the BitTorrent file distribution system.  The BitTorrent 

system is a Peer-to-Peer (P2P) protocol that enables users to share large files such as 

music, videos, or books.  BitTorrent, as mentioned in [3], uses a method of seeking the 

most optimal solution for users by having peers reciprocate uploading to peers that 

upload to them, with the goal of at any time of having several connections that are 

actively transferring in both directions.  This method does not incur much traffic when 

obtaining data from other peers.  It uses multiple computers to share in the upload 

process.   

Some of the key components that BitTorrent uses for sharing files are also used in 

MobiShare with some modifications such as not needing a centralized server for saving 

.torrent files, which will later be discussed further.  MobiShare utilizes a similar method 

as BitTorrent in sharing files among different mobile devices.  MobiShare uses a similar 

file as BitTorrent’s metadata file that is stored within each device in the ad-hoc network.  

A .torrent file is a static file that is used to store information about a file that is being 

downloaded by the client.  According to [3], the .torrent file contains: the name of the file 

being downloaded, its length, hashing information, and the URL of a tracker.  The tracker 

uses a protocol layered on top of HTTP that coordinates the file being downloaded.  The 

tracker sends information about the file being downloaded, the port being used, and other 

information.  This information is sent out to the network, which then responds back with 

a list of all the clients that are downloading the same file. 

BitTorrent distributes information through file swarming.  File swarming is a 

method of segmenting a file to provide an efficient way to download by obtaining each 

segment or block of data from different users.  The main difference between MobiShare 

and BitTorrent’s methodology is the fact that there is no centralized area where the file 
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information is stored since all the information is stored across each mobile device.  

Further details are explained in the research section. 

The following figure shows an example of the BitTorrent approach on distributed 

systems.  In the BitTorrent protocol, each node acts as both client and server in the 

network.  Figure 3 represents an example of one peer called a Leech that has a .torrent 

file and is sending it to the Tracker.  The Leech is a client that is sending a query for a file 

to download.  The trackers are used to figure out information about the file being 

downloaded and act as coordinators to different clients. When the tracker finds users that 

have the same file to be downloaded, a list is sent back to the peer requesting the file.  

The peer will then send the information to another peer, called a Seeder, who has the file.  

The Seeder has the complete file and will be the first device to upload the file to the peer.  

The Seeder is also responsible in segmenting the file.  If any other users in the network 

have the same downloaded file then they will also upload the file to the peer.  This will 

increase the rate of downloading the file. 
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Figure 3: Illustration of BitTorrent system 

The ability to set a node as both a server and client allows a node to download a 

file from different sources and still upload to other clients.  Whenever someone 

downloads a file, it is broken down into pieces and sent to clients.  MobiShare uses a 

similar .torrent metadata file as BitTorrent, which contains information of the files being 

downloaded.  The .torrent file in MobiShare is encoded and decoded in a similar way as 

BitTorrent, which is known as Bencoding.  MobiShare requires a method to keep track of 

files whenever a mobile device is downloading any files in the network.  When 
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downloading occurs, the mobile device will keep a counter that will be encoded within a 

metadata file.  Any device that is requesting a file to download will decode the file.  Two 

key aspects that BitTorrent provides and that MobiShare uses are the tracker protocol and 

Bencoding.  The file is stored within each device, which will be discussed further in the 

research. 

Bencoding is a method in which BitTorrent encodes and decodes the file 

information.  MobiShare uses a similar method as Bencoding by encoding and decoding 

the information of the files being downloaded.  In MobiShare a metafile is created to 

store information on files stored on a mobile device and the information of the device 

itself.  There are four different formats of Bencoding that are used in any torrent file.  The 

following table shows the different formats of Bencoding as mentioned in the BitTorrent 

Protocol Specification v1.0 [6]. 

 

Type Format Example 

Byte Strings <string length in 

base ten 

ASCII>:<string 

data> 

4:spam 

Represents the string ‘spam’ 

Integers i<integer encoded 

in base ten 

ASCII>e 

i3e 

Represents the integer ‘3’ 

Lists l<bencoded 

values>e 

l4:spam4:eggse 

Represents the list of two 

strings: [‘spam’, ‘eggs’] 

Dictionaries d<bencoded 

string><bencoded 

element>e 

d3:cow3:moo4:spam4:eggse 

Represents the dictionary 

{‘cow’ => ‘moo’, ‘spam’ 

=> ‘eggs’} 

Table 1: Bencoding formats for BitTorrent 
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Bencoding can be accomplished in many ways and implementations are freely 

available in different languages such as C, Java, and Perl. 

BITTORRENT CONNECTION PROTOCOL 

MobiShare requires a method of communication.  MobiShare uses an open source 

protocol called Bonjour.  Further information about the communication protocol in 

MobiShare is provided in the research implementation section.  Both BitTorrent and 

MobiShare use similar communication methods consisting of the transmission control 

protocol (TCP) during the transaction of data between peers.  TCP is used in the Bonjour 

protocol, which is used in MobiShare.  The TCP protocol is a type of service of the 

transport layer that derives from the Open Systems Interconnection (OSI) reference 

model.  The TCP/IP model is a subset of the OSI model with the presentation and session 

layer removed. 

The transport layer transfers the data from one physical machine to another as 

shown in Figure 4. 

 

Figure 4 The network, transport, and application layers 
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As mentioned earlier, the data that is being transferred is split into smaller 

segments, and each segment is tracked with the tracker to get all the pieces necessary to 

complete the download from other peers.  Whenever a user decides to halt or exit the 

network, the file being downloaded will continue where it left off instead of starting over 

at the beginning when the device rejoins the network.  In MobiShare the data is 

segmented into chunks with a size of 60KB.  This approach is similar to what is used in 

BitTorrent. 
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Description of P2P Meta-index distribution 

The meta-index file will provide the information needed in MobiShare for 

searching any information about a file in the network.  The meta-index in the network 

keeps track of all nodes and provides a dynamic way of distributing the meta-index files 

that will alleviate any need to rely on centralized servers.  The meta-index file is a file 

that can contain information about the number of objects in a server, the size of the 

objects, names of other servers available in a network, and so forth.  The main purpose of 

using the meta-index structure is to guide the search process across different servers and 

provide the answers to queries.  The process of searching for a certain piece of data or 

information is crucial in MobiShare to obtain the desired file.  A user will enter a name of 

a file to search for; and the query information is sent across the network until a match is 

found from another client that has the same file.  The query information is the meta-index 

file, which contains a small amount of data that describes an object. 

There are different types of queries, as mentioned in [6], which impact the method 

of searching for an object.  Some are based on time, location, or server information. 

1. Time-slice or time-interval queries that return objects or trajectories within a 

query window and time instant or interval 

2. Aggregated queries concerning the top-K servers with largest number of objects 

or trajectories and largest extent area 

3. Nearest neighbors to a specific object and time instant 

4. Queries about the location of a particular object at a specific time instant 

The main focus in [6] is on queries related to locations of specific objects at  

particular time instants.  The data is collected using a strategy called crawling.  The 

crawling strategy, as defined in [6], is a way to collect data from database servers 
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asynchronously.  The crawler keeps track of the meta-index aggregated data, or data of 

the different objects stored in a device, and the IDs of objects that have been transferred.  

The IDs are automatically assigned to objects when they are introduced into the network.  

The drawback of this strategy is that when data collection occurs at a certain time the 

object may no longer exist.  One example where this might occur is when a user with an 

object leaves the network this will cause all other users to no longer be able to obtain data 

from the user that left so the object no longer exists.  The approach implemented in [6] is 

based on the Chord protocol. 

Chord, as mentioned in [6], defines a common address space for nodes and data 

keys and provides a lookup algorithm.  The address space can be any area that any device 

has access to read and write.  The nodes are the IDs of each device and the data keys are 

the stored information of each object within the network.  For MobiShare there are device 

IDs, and within each device ID there are object IDs that represent the objects stored in 

each device.  The lookup algorithm is different from [6] in that each device has its own 

information that is queried by a single object.  For example, one device will query for a 

certain object or file and the query will go out across all devices and look inside a lookup 

table and located a device with that query match.  When queried information has been 

located, the next step is to download the file.  A database or storage area where the file 

resides is needed in a P2P network, which is necessary for MobiShare. 
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Mobile P2P Databases 

There are plenty of applications that require a mobile P2P database so users can 

search for information.  The following are a few examples of those applications: 

 Social Networks 

 Emergency Response, Homeland Security, and the Military 

 Airport Applications 

 Mobile E-commerce 

 Transportation Safety and Efficiency 

A database is necessary when transferring data across any type of medium.  A 

mobile database is needed in a P2P network that contains mobile devices.  According to 

[7], a mobile peer-to-peer (P2P) database is a database that is stored in the peers of a 

mobile P2P network.  The combination of all of the mobile peers databases forms the 

mobile P2P database.  The database can contain any type of data information or reports 

that are sent by other peers.  Any information that a peer contains can be sent through 

neighboring peers using a single hop.  The data is then propagated one hop at a time 

across the network until it has reached its destination.  Figure 5, taken from [7], shows an 

example of a mobile p2p database.  The three main challenges in utilization of p2p 

information are bandwidth, power, and memory. 
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Figure 5: A mobile P2P database 

There are two main goals for queries in a mobile p2p database, which are to pull 

and push information.  The report pulling, as mentioned in [7], is described as a way to 

query in the form of a request that is made by the mobile peer such as using a search 

engine similar to MobiShare.  The request query is then sent out across the network until 

a match of the request query has been found, and the report can then be pulled out.  This 

method is done through flooding the network and is efficient compared to wired networks 

because of the multicast option.  The other option is the report pushing of information.  

The report pushing is similar to pulling but it sends the report information across the 

entire network instead of querying the information.  The report pushing is divided up into 

two different categories, stateful and stateless methods.  There are several examples as 

shown in Figure 6, from [9], of different methods for querying. 
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Figure 6: Query answering methods in mobile P2P databases 

Another example is data sharing between peers.  This is seen with the BitTorrent 

protocol as mentioned earlier.  The ability to flood the network and query it as well 

provides a mean to key in on the information being requested by a peer.  As mentioned 

before, the P2P database is decentralized and must find a way to query or locate objects.  

The following section describes the implementation of MobiShare, which provides a 

method to sharing data to other peers in a mobile ad hoc network. 
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RESEARCH DESCRIPTION 

MobiShare is an implementation of a data-sharing environment in a P2P network, 

which does not require an Internet connection and can store data in partitions.  Sharing 

data has been shown with the example of BitTorrent.  MobiShare provides a solution to 

sharing data such as songs, movies, or books within a network connected by similar 

devices.  The BitTorrent introduces a way to use a tracker to keep track of files being 

downloaded for each node.  By having a parsing method for the metafile such as 

bencoding, a mobile node in MobiShare knows the file position of the file being 

downloaded.  The metafile is information that relates to both device and the content of 

the device and is defined within the infrastructure.  The basic idea of the P2P network is 

to have peers participate in an application level overlay network that operates as both 

servers and clients.   

The implementation of the MobiShare network environment is both dynamic and 

mobile.  The implementation is dynamic because any device within the vicinity of the 

P2P network can automatically join and since each node acts as both a server and client 

then the network is mobile since any device can act as a host.  The files being transferred 

from one node to another are stored into the mobile storage area.  The mobile storage 

area or MSA is contained within the file structure of the device and is automatically 

maintained given the files and information of each device.  This is accomplished by using 

a serialized method, which will be discussed in more detail later, but essentially the file is 

parsed into smaller segments and stored into the MSA.  On top of the files being 

transferred, a metafile is also transferred across different mobile devices to store the 

information of the file being downloaded or uploaded.  The following sections describe, 

in more detail, the implementation of MobiShare and the results that followed. 
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Implementation of MobiShare 

The framework of MobiShare was piggybacked on an existing project.  In [8], the 

focus is on a personalized network that uses a search engine called myGander.  Every 

node is connected within a certain radius distance and is able to search for information 

amongst each other.  This provides the ability to save on power by not using the network 

provider from the phone service and instead searching for relevant information within the 

environment that the nodes currently reside in.  The Internet provides support for many 

clients and servers.  This is different with a personalized network environment, which 

guarantees that nodes can easily connect to other nodes without requiring a server.  Each 

node represents both a client and a server.  MobiShare is based on a personalized network 

or PNet and implements the feature of querying for data files, through the use of a search 

engine, among other nodes in the network.  The search engine, myGander, is used in the 

project to provide querying support when searching for data. 

One of the requirements for PNet environment is spatiotemporal locality.  

According to [8], “new software engineering challenges arise in efficiently and 

effectively resolving what information is relevant in a network as active, variable, and 

tangible as a PNet, where the volume of information is too great to be shipped to a central 

resource, the lifespan of the information is short, and the ratio of data used to data 

available is minute.” 

The Gander search engine’s main goal is to handle dynamic information from 

dynamic nodes.  MobiShare handles the information through a hybrid method where the 

metadata file, which contains information of the downloaded files, is stored within each 

mobile device and is used to collect information for better results in querying.  The 

metadata file stores information about the data that is being downloaded.  If any file has 
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not completed downloading, then the metadata file will store the position as a placeholder 

where the download has left off.  The metadata information on the downloaded file 

position and description of the node itself is parsed in a similar fashion as BitTorrent, 

through Bencoding. 

MobiShare uses the search engine capability to query across different nodes for 

data whether it is movies, songs, or books.  The data on the nodes to be queried is 

represented as binary data.  The query that the user submits is sent to all users at once 

within the network, which is known as multi-cast method.  Implementation was done 

with the use of iPhones.  The whole construct of the iPhone application for the research 

requires a separation of tasks.  MobiShare contains many different facets, from creating a 

socket connection to segmenting a file and having a well designed user interface.  The 

model used to separate the different tasks was done through the design pattern called the 

model-view-controller or MVC.  The next section provides a description of the iPhone 

framework and the Bonjour protocol, which were used to build the network 

infrastructure.  Bonjour provided the framework to build on top of the transport layer to 

subscribe for certain services to all nodes in the network.  The subscriptions sent were 

based on the query that a peer would send for a particular file to download. 
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Figure 7: Overview of MobiShare Architecture 
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iOS Framework 

The framework used for MobiShare involves the MVC paradigm, which contains 

different packages that communicate with each other.  MobiShare also utilizes the open 

source Internet standard called Bonjour.  Bonjour provides the ability to discover devices 

automatically.  MobiShare also uses the provided features of the iOS programming 

language of Objective-C to segment files into smaller pieces.  By segmenting a file, each 

chunk of the binary file is set to a consecutive counter so as to keep track of the file being 

downloaded or uploaded.  The position is stored into the metadata file or plist, which is a 

small file that is retainable within each iPhone device.  

MODEL-VIEW-CONTROLLER DESIGN PATTERN 

MobiShare contains many different tasks that require a way to group similar 

functional blocks.  The separation provides flexibility and reuse of the code when 

debugging or to make future enhancements.  The design pattern used for MobiShare is 

MVC.  The MVC design pattern has been around for a while.  Figure 8, taken from [9], 

shows the traditional version of the model-view-controller paradigm.  The paradigm is a 

design pattern that divides the application into manageable and reusable software 

modules. The applications built on top of this design pattern separate the role of each 

object.  The following, taken from [10], describes each category of the MVC: 

 Model: The classes that hold an application’s data 

 View: Made up of the windows, controls, and other elements that the user can 

see and interact with 

 Controller: Binds the model and view together and is the application logic that 

decides how to handle the user’s inputs 
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Each piece of the code follows one of the roles so that it is isolated amongst the 

other roles at hand. 

 

Figure 8: Traditional version of MVC as a compound pattern 

Any persistent data is stored in a model object and is reusable across different 

applications.  It is independent of any user interface of the application.  The model object 

is focused on storing instead of representing data so when a user sends a file across the 

network to another user, the model object will know where the file is stored but not how 

to parse or manipulate the data.  In the case of MobiShare, the model object contains the 

code from the Networking and Domain sections.  Both sections of code manipulate the 

data by parsing the data and sending the data across the network by broadcasting the 

query message. 

The next object in the MVC is the view object.  The view object sets up the layout 

of the application and partially allows users to edit the display or data.  The view is 

usually in charge of one or more model objects, which contain the actual data.  In some 

rare cases, the view object can manipulate the behavior of the data, but this is mostly the 

responsibility of the model view.  The AppKit framework, as defined in the AppKit 

Framework Reference Guide [12], contains many types of view objects, which can be 
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called through the use of the interface builder from Apple’s integrated development 

environment (IDE).  In the project, the interface builder is used to develop the display 

interface for the user to enter the query.  There are different views for different tasks.  

The following figure depicts 3 different examples of views in MobiShare which is taken 

from Gander interface.  The first one is the search engine view where the user can insert 

the query for a file.  The next one is the query process view where the query message is 

sent off to all users in the network.  The last view is shows information on another 

device’s connectivity status. 

 

         

Figure 9: Examples of 3 different view objects 

 

The last object in the MVC paradigm is the controller object.  The controller 

object is responsible for orchestrating the view and model object’s communication with 

each other.  The controller makes sure that the necessary data from the model is being 

sent to the view and that the view is displaying the data correctly.  User input is taken up 
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by the controller object, which then interprets the input and changes either the data in the 

model or the display from the view.  In MobiShare, the user interface section contains the 

controller code.  The user interface takes in the values that are being manipulated by the 

model objects and sends the results to the view objects, which then displays the files on 

the screen.  The controller object is not always reusable since it can become highly 

dependable on other object types. 

MobiShare is implemented using the Cocoa applications so the MVC setup is 

different from the traditional version as shown in Figure 10, which was taken from [9].  

Here the MVC shows that the Controller is the main object that interfaces between the 

view and model objects as mentioned before. 

In the model object, there is a section of code that relates to the networking 

aspect.  Setting up the network infrastructure and sending/receiving messages across the 

network happens in the networking section through the use of Bonjour.  The next section 

describes the Bonjour open source protocol in greater detail. 

 

 

Figure 10: Cocoa version of MVC as a compound design pattern 
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BONJOUR 

MobiShare requires a method to communicate with other nodes in a network.  

Bonjour is a framework that provides a way to communicate with other nodes.  The 

networking framework that the iPhone uses is based on the BSD socket library.  The BSD 

socket provides everything needed to perform common networking tasks such as sending 

and receiving data over an HTTP server or TCP/IP.  Apple has provided code refactoring 

for the low level BSD socket programming through high-level methods.  The high level 

methods are provided in the framework called CFNetwork.  The CFNetwork framework 

provides methods written in C programming language.  A higher-level code refactoring is 

created which uses the Objective-C programming language.  Essentially anything you can 

do with the “CF”, which stands for Core Foundation, methods you can do with the “NS”, 

which stands for Next Step, methods but with some flexibility on the “CF” since it is 

closer to the low level coding.  The “NS” versions are a lot easier to implement though.  

Bonjour is used to implement the BSD socket programming. 

Bonjour was proposed by Apple and submitted to the Internet Engineering Task 

Force (IETF).  It utilizes the features of TCP/IP networking services.  Network protocols 

use Internet Protocol (IP) address to communicate with a device.  The IP address must be 

configured manually on the device and that requires a domain-naming server (DNS).  

AppleTalk is a protocol developed by Apple that does not require a DNS or DHCP server 

for configuring the IP address.  Having this feature is beneficial for MobiShare, since it 

does not use DNS or DHCP servers like the Internet does.  AppleTalk will look within a 

network for all available devices such as printers, file servers, and other devices 

connected to the same network.  This method alleviates the need of IP configuration 

every time a new device is introduced in the network since AppleTalk will also search for 

any device that enters or exits the network.  The capability to find differentiate devices 
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and services in a network is provided by Bonjour.  MobiShare uses the feature to search 

for all the devices whenever they are connected within the network.  The service sent to 

all the devices is the query message on the file to download.  Once a device has found the 

file from another device it then provides a connection to that device and begins 

downloading the file.  Based on [11], Bonjour is Apple’s proposal for zero-configuration 

networking over IP.  The working group that came up with Bonjour is called 

ZEROCONF working group.  According to [11], the ZEROCONF Working Group’s 

requirements and proposed solutions for zero-configuration networking over IP 

essentially covers the following three areas, which Bonjour achieves: 

 addressing (allocating IP addresses to hosts) 

 naming (using names to refer to hosts instead of IP addresses) 

 service discovery (finding services on the network automatically) 

After the network infrastructure is setup, the user searches for a certain file.  

When the file has been found in a certain device the file is then downloaded in segments.   

FILE PARSING 

The use of NSData class from Objective-C language is used to break down the 

file into smaller segments.  Along with NSData class, the NSFileManager class provides 

the necessary methods used to handle files and retrieving file paths to the node.  As 

mentioned before these smaller segments is used to keep track of the downloading file 

position as well as reducing the overhead of sending a huge file all at once.  In a 

personalized network it is necessary to break down files that are large to avoid any buffer 

overflow within any devices. 

The following figure shows an example of a file that is segmented.  The file is 

broken down into chunks of 60KB.  Each of the 60KB chunks is labeled with a unique ID 
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value that represents the file location.  The information is stored in the metafile.  When 

programming the iPhone, every template that is created by default contains a property list 

or plist. 

 

 

Figure 11: Example of a segmented file 

 

The plist is an XML formatted file that can contain any type of key-value pair 

data information.  An example is shown below in Figure 12.  The key values are unique 

and the value of the key contains an object type.  When setting up the file information in 

the plist, the key contains the device name and the value contains information about the 

files.  The token is incremented according to the number of 60KB chunks of code that the 

file has downloaded or uploaded.  When the token has reached the last number of the 

total file size then the file has completed the download or upload that the node has 

requested. 
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Figure 12: Example of a Plist file used in MobiShare 

 

When a user sends a query for a file, the message is sent across all nodes and an 

alert is sent to all the users in the network as shown in Figure 13.  Then the query is 

handled and searches through all directory paths from each node for the file and finds the 

node that has the file.  When the file is found the packet of the file is sent to the targeted 

node. 
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Figure 13: Example of a node that is being requested a file in the network 

During the implementation of MobiShare there were some issues encountered.  

The following section will describe the issues encountered and further works required, 

followed by the conclusion. 

RESULTS OF RESEARCH 

Overall MobiShare was able to locate and pinpoint the targeted nodes that contain 

the queried files from any node.  When implementing MobiShare, there were 2 iPhones 

used and the simulator.  Using more iPhones would be more useful in testing a large 

array of nodes.  Each phone only contained PDF files in the document directory.  Each 

device stored the files that would be shared across the network in the document directory.  

This provides a uniform way of searching for the file.  The transfer of files across 

different nodes was fully functional and translated into a suitable binary format to send 

across the network. 
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One of the main future works is to incorporate different data types such as songs 

and movies (instead of just binary data).  For implementation purpose only one directory 

was used.  The last item for future works is to provide more of testing capability.  Having 

more than 5 iPhone devices or implementing a simulator to mimic iPhone devices for 

testing would further capture the stability of the network when different nodes are 

downloading or uploading. 

Conclusion 

In conclusion, MobiShare provides a further look into a way of sharing data 

across different nodes in a personalized network, which does not require the Internet.  

The use of a tracker file with the plist provides a way of tracking the position of the file 

being downloaded.  Whenever a node exits the network the file is retained within the 

mobile device and therefore can retrieve the position of the files being downloaded.  Each 

node when entering the network is provided a unique device name to differentiate 

between other nodes and stored in a data structure that is used across the network.  The 

data structure is not saved in any server but stitched to the mobile device.  There is much 

more work and further improvements that can be accomplished in the research, which can 

make MobiShare more stable and flexible across the network.  Enabling the network to 

support different mobile devices instead of iPhone is also a future enhancement that can 

provide more flexibility.  The research proves that having a method of sharing data does 

not require cloud computing which requires the Internet.  People in rural areas that do not 

have the capability of accessing the Internet can still share files amongst each other in a 

seamless fashion as if they had Internet.   
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