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1 INTRODUCTION

Nowadays, Peer to Peer (P2P) based applicatiohsasuiile sharing and instant
messaging systems have become most popular amewgriiputer users. Computers
around the world are linked together and shareuress in P2P systems. Every computer
on the network is equal in such a way that any ederparticipating in a P2P is able to

access and download resources from other compuattre system.

JXTA is a set of open, generalized peer-to-peetopois that allow any connected device
on the network to communicate and collaborate asspdXTA for Java ME, shortly
called JXME, is designed to provide P2P compafilnhetionalities on constrained
devices so that the devices could connect to a JX@tvork, publish advertisements,
discover resources on the network, and share res®with peers discovered. There are
two versions of JXME, thproxy andproxylessIn the proxy version, the proxy do much
of the work on behalf of a peer while in the prasgdversion a peer becomes a full

featured peer, does everything on its own with@testhding on the proxy. [6]

In 2009, researchers at Dipartimento di Ingegrdeifiinformazione, University of
Parma in Italy released a PeerDroid library, theipg for JXME protocols to enable
Android application developers to create P2P appbaos that use the features of JXME
system along with Android potential. Since IJXMHE esigned for Java Micro Edition
(Java ME) platform, therefore with peerdroid Andrapplications developers will be
able to create P2P applications on Android platfatmch can interact with mobile

terminals. [7]

The objective of this project is to design and digpe multi-purpose chat application for
mobile distributed systems using a proxyless varsioJXME with peerdroid on Android
platform. With this chat application, users woukldble to send instant messages and
share resources such as photos with other peengcied to the P2P network. Since
most of the mobile devices have limited memory capaPersistent storage, limited

bandwidth, and very critical battery life, | deaid® choose Android



Platform as it supports smart phones applicaticeld@ment of taking into account the

restrictions above.



2 ANDROID PLATFORMS, JXTA and PEERDROID

Android [1] is a software stack for mobile deviaesining on the Linux kernel which
includes operating systems, middleware, and keicgns. Initially, Android was
developed by Android Inc, later purchased by Goagld recently by Open Handset
Alliance. The Android SDK offers developers theliépito develop extremely rich and
innovative applications using the Java languagedréid runs on a Linux Kernel and
utilizes the Dalvik virtual machine to run the apptions. Most of the Android features
are already available through other developmerttgotas, which make Android a truly
open source development platform, meaning handakeérs allowed to use and run it on
their devices for free.

2.1 The Android Stack Architecture

The Android software stack is made up of four défe layers as listed below

» The Application

This is the top layer of the Android software stagkich containing built in
applications like browsers, maps, calendar andrstiaich are visible to mobile
phone users. The applications in this layer are &blun in real time means multiple
applications can be done at the same time. [1]

» The Application Framework

The applications in this layer are known as senpoecesses which is full open
source. Developers have access to these servitemdinvisible to mobile phone
users. An example usage of one of these servicefdvibe an application using the
telephony manager to initiate a call. They can fiy@ieations supplied by Google or
any 3rd party developer. All applications are aedagqual on the platform meaning
3rd party applications get to use as much of th&tesy resources as in house

applications. [1]
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* The Libraries

These include the surface manager for (compositingows), Media framework for
multimedia files, WebKit (browser engindyjedia Codecs like MPEG-4 and MP3,
the SQL database SQLite, SGL, SSL, Libc, and OpeBESL[1]

e The Runtime

Each Android application runs in a separate prqagsh its own instance of the Dalvik
virtual machine. Based on the Java VM, the Dalgkign has been optimized for mobile

devices. The Dalvik VM has a small memory footpr|t{

Figure 1 illustrates how Android software stacjelas are arranged.

APPLICATIONS

Phone

APPLICATION FRAMEW

LiIBRARIES

Swrface Marager £ HMediz ;
Famewark

CpenlallEs Fraelype
SGL S5L

Linux KERMEL

By

Camera Driver

Crisplay

K Y ad Dirtver

Figure 1 Android Stack Architecture [1]

As can be seen from the figure 1, Android softwateek is made up with several layers

from top to bottom.
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2.2 Android Devices

By the end of 2009[2], the following devices froniffetent vendors were on market

using Android operating system according to Google.

* HTC Dream, Magic, Hero, and Tattoo.

» Samsung Galaxy, Beholdll,Spica

* Motorola Droid ,Calgary

* Acer Liquid A1

* Lenovo

* Sony Ericsson Xperiax10

* Nexus one (Released by Google January 5 2010)

Nexus 1 Matia droid HTC dme

Figure 2 Android devices [2]

As seen in figure 2, devices have big screen sihechwand can offer advanced
capabilities the same as personal computers.
2.3 Peer to Peer Architecture

Peer-to-peer networking is a network architectunéctv allows a group of nodes (peers)

to connect with each other and share resourcesaapchode can operate as either a
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server or a client. Hence participants in a P2Rvorkt do not need a central server to
communicate like the traditional client-server aetture which has existed for many
years. Unlike client-server architecture, a P2Rvaodkt is considered alive even if only

one peer is active. The network is unavailable evtign no peers are active. [3]

Nowadays the most popular P2P networks file shasiyglem such as Napster, Ares,
Limewire, and Gnutella use decentralized topolofstant Messaging (ICQ) and

distributed computing. [4]

Though peers all have equal status in the netwibdy, do not all necessarily have equal
physical capabilities. A P2P network might consistpeers with varying capabilities,
from mobile devices to mainframes. A mobile peeglminot be able to act as a server

due to its intrinsic limitations. The figure 3 fitrates how P2P network is made up. [3]

Peer to Peer

client

client5

Figure 3: Peer to Peer architecture
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As seen from the figure 3, peers in P2P networleleual chance in such a way that any

peer can act as a server or a client at the sanee ti

2.4 Cient — Server Architecture

Client-server architecture is the oldest technoleggre a client machine contacts the
server when the services are needed. In other vitoglsalled centralized architecture
where the whole network depends on a central plbitite central point fails, the entire
system will collapse. With no server the networkndomake no sense.

The procedure is as follows; a client sends a r&dqfoe a service to a server. The server
receives the request and processes the requeshendends back the response to the
client. The client receives the response. Sombkeservers existing on the Internet are
web servers, mail servers, FTP and so on. [13]

server

client5

client2 @

Figure 4: Client-Server architecture

client3

Figure 4 illustrates the communication betweensttrger and the client

* Client sends a quergquestto the server



14

Server receives a quergquestand process the request
Server sends thespondto a client

Client receives aesponseas per request.

2.5 Project IXTA

2.5.1 Overview

JXTA is an open source computing framework for gegoeer specification, developed

by Sun Microsystems under the direction of Bill &my Mike Clary in 2001. The name

JXTA is a short hand fguxtaposeas side by side. The JXTA protocols standardiee th

manner in which peers

Discover each other

Self-organize into peer groups
Communicate with each other

Monitor each other

Advertise and discover network resources

Platform/operating system independent. [3]

2.5.2 JXTA Protocols

To handle JXTA services in a peer to peer systeveldpers of JXTA platform modeled

several protocols which facilitate heterogeneousces to exist and communicate. The

following are the protocols in the JXTA platform.

Peer Resolver Protocol (PRP) — Enable peers to agmheric query and receive
aresponse

Peer Discover Protocol (PDP) — Used by peers teréide their own resources.
Peer Information Protocol (PIP) — Peers use thistopol to obtain status
information

Pipe Binding Protocol (PBP) — Facilitate communmaipath between peers.
Peer End Point Protocol (PEP) — Used to find aerénatm one peer to another.

Rendezvous Protocol (RVP) — For messages propagatibie network.[4]
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Every node in a JXTA network is a peer and each pas a unique identity called Peer
ID which is dynamically bound to its IP or TCP aelss by the JXTA network, so peers
are identified by their IDs rather than IP addresgg

2.5.3 Peer Groups

Peers sharing common interest for example cinenaardp can be grouped together
logically to form the peer group according to thiiste to discuss and exchange songs
etc. Peers are free to create, join and leaverthgpg. Peers can belong to more than one
group at a time. To enable communications betwesarspwhich do not have a direct
link, a logical communication channel called pipeused. Every peer will have at least

one end point pipe which is dynamically bound t® it address the peer is using. [3]

2.6 JXTA Architecture

JXTA platform [4 is divided into three major layers namely T®@ere layer, The JXTA
services, and the JXTA applications. [4] The fighrdustrates how the JXTA is made.
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SUN JXTA 3rd Part
APPLICATIONS ] [Applications] [ JXTA Shell ]

Sun Services 3rd Party
Presence etc Services

( N
JxtaSocket/

Core services

JxtaBiDiPipe Peer Monitoring

Security

Figure 5: JXTA architecture

As seen from the figure 5, JXTA platform is madeafigeveral layers as described in the

following subsections.
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The core layeris where the code for protocols implementatiofoisad in this layer. The

following are the elements that ideally would bargid by all P2P solutions.

* Peers

* Peer Groups

» Network Transport (Pipes, Endpoints, Messages)

* Advertisements

* Protocols ( Discovery, Communication , monitoring)

» Security and authentication [5]

The services layer The services in this layer are optional meansneaiessary needed
for P2P network to operate but are common in P2BR@mment. Such services include
searching and indexing, storage system, file sgadrstributed systems, authentication,
and PKI (Public Key Infrastructure). [5]

The application layer provides common P2P applications that we know sischnstant

messaging; File sharing, entertainment content gemant and delivery. [5]

2.7 Types of Peers

Rendezvous peersare volunteers which act as a meeting point fbeopeers due to
absence of central service such as domain nhameaeReers issue discovery queries to
a rendezvous peer, and the rendezvous providesnaftmn on the peers it is aware of on
the network. A rendezvous peer maintains a cacleweértisements, forward discovery
requests to help other peers to discover resoameskeep a record of other rendezvous
peers. Therefore if one knows a rendezvous poira fofend and a friend knows his or

hers then one can find each other. [5]

Relay peersmaintain information about the routes to otherpe®utes message to peers

and forward messages on behalf of peers that daglineatly address another peers. [5]
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Minimal edge peersare capable of sending and receiving messagegohuit cache
advertisements or route message to other peergxBample cell phone. [5]
Full featured edgepeers have all minimal edge peer features plusyatw cache

advertisements, but do not forward any discovequests. [5]

2.8 JXTA Pipes

The concept of using pipes in IXTA network is takem the UNIX operating system
and its shell. Pipes use the conceptradpointto indicate the input and output points of
communication. Information is put at one end anthe® out at the other end. [3]
There are three types of pipes
» Unicast (point-to-point) —Connect exactlywo pipe end points; an input pipe
receives messages sent from an output pipe.
* Propagate pipe— Connect one output pipe to multiple input pipe.

* Secure unicast- One way, secure and unlireliable.

Advertisement: When peers and peer groups have services thawidnatyto make
known to P2P network, they use advertisement. J4dvertisement is XML messages
meant to publish the availability of specific resms. The figure 6 illustrates how the
JXTA advertisement looks like. [5]

socketService Costructor CALL
socketService PipsADV: <7?=2ml wers. . .
¢ IDDCTYPE j=ta:Pipeidvertisement »
¢(1xta:Pipeddvertizenent Emlns=:j=xt . ..
<Id:>
urn: j=ta;unid-596l1626le6d6 . . .
<-Id >
< Types
JetaPropagate
¢S Types
<Hame >
test
¢ Hame >
¢~ 71eta:Pipeddvertizenent »

Figure 2.6: Pipe advertisements
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As seen from the figure 6 theé stands for unique id of the pipe in UUID format.eTh
Typeidentifying the pipe type whether is a propagape or a unicast pipe. Ti¢ameis
for pipe name.

Discovery. Before they can exchange contents in P2P netyesdss must discovery

each other. To search for peers in the same gpmgrs use discovery protocol. For peers
runs in different network should contact the renve® and request that it perform
search. The rendezvous cache all the peers it coneesontact with. Always discovery
depends on the number or rendezvous in the netlarge discovery takes place if there

more rendezvous peers on the network. [16]

2.9 Project JXME (JXTA for Java ME)

The idea behind to create a project JXME poputarAlfor Java ME was to provide
JXTA compatible functionalities on constrained aeg (mobile phones, pagers and
PDAs ) so that devices could connect to JXTA neka/0[6]

The following are two types of JXME. JXME proxy aldME proxyless.

JXME proxy : In IJXME proxyversion , peers talks to JXTA relay ( a messalgsyirgg
peer) ,which in turn bears most of the messageegsicg (XML authoring for
advertisements, sending, search messages acrabsTtAenetwork and so forth) and
relaying burden. The situation is quite similathe client-server architecture. A peer
sends a request to the JXTA relay for certain ser{@greating pipe/groups etc), the IXTA
relay process the request and send back the respims figure 7 below illustrates this

procedure.
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JXME Proxy
JXTA Relay

Request

Response

Figure .7 IJXME proxy

JXME proxyless: The case is different for peers using JXptHaxyless In IXME
proxylesgpeers became full featured peer. A full featureer pest needs a rendezvous
(meeting point) for peers to discovery each otimer share resources. Peers in proxyless
version do not depend on proxy for pipes and graugation, relaying messages etc. A
mobile device is now able to:

» Describe and publish advertisements

» Discover network resources

» Establish direct and virtual multicast connectitmsther nodes

* Use a datagram like asynchronous bidirectionaBIkti®ipe [15]
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Virtual Private Domain

Mobile network A Home network

Office network

Mobile network B

Figure .8: JXME proxylesd 5]
Figure 8 illustrates how the JXME proxyless netwisriwork.

Peerdroid is the porting of JXME protocol to Android platfordeveloped by researchers
in Italy in 2009 to enable Android application dyeers to create P2P applications that
uses the features of JXTA system along with Andpmitential. PeerDroid support both
HTTP and TCP/IP protocols. Since JXME is designedH2P applications on J2ME

platform, Peerdroid become a solution for P2P appbns on Android platform.

JXTA CMS (Content Management Service): To retrieve andesfil@s contents within a
peer group a Content management Service (CMSkes. (8] CMS allow peers to search
for files within a group and allow downloading favailable files from remote peers. All
this is possible through advertisements. Peers adsdrtise file contents to be shared to

make it known in the peer group.

AndExplorer is a file manager for Android devices. With AndEoer users are able to
browse files and folders stored on the device addc&d. Files and folders are sorted

according to size, name and the date of arrival.
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3 CHAT APPLICATIONS ON MARKET

Before developing my chat application | did a reskaon various chat applications
available on the market at the same time taking aunsideration the technology I'm
going to use. At the beginning I considered to ag@oxied version of JXME but after
doing a research and talk with some JXTA forum memsb realize that IXMBproxy
versionis outdated technology, and no longer supported] 8ecided to use JXME
proxylessversion where a mobile device became a powerfett performing all work on

its own without relaying on a proxy.

The idea behind was to create a chat applicatioddea micro edition platform. Those
devices with limited memory capacity, screen sitte but due to lack of tutorials for
JXME proxylessversion | decided to use a Peerdroid which ispgbging of JXME

protocols for Android platform. Because Android tfidam support next generation
mobile devices, with no restrictions as those oBJME platform above, | found is much
better for P2P file sharing applications. The fallog are some of the Android chat

applications | found on the market.

3.1 Bluetooth Chat on Android

Bluetooth chat application allows mobile devicesruected over Bluetooth to carry out

two way chat. The application does the followingkta

» Scanning for Bluetooth devices
» Sharing of file over Bluetooth
» Establishing RFCOMM channels [1]

3.2 Android Chat

Android Chat is a location-aware chat client fordémid platform which support
location-aware services and a client for Google rAit platform. It allows users to
connect to centralized server and discovery othatting users. It was initially designed

for social purposes
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» At s sports event chatting about the game
» For business promotion purposes
» For fishing and hunting trips

* For matchmaking purposes [8]

The Android chat application has the following teat.

* Switch between Windows- Users of this are able to switch from one window to
another. From the main menus that pop up, hit flemavindow button to switch
to the window you want to.

» Creating channels -Users are able to create their own chatting chararad join
to the channel created.

* Send a private message Users are able to switch from a group chat to peiva
chatting.[8]

3.3 IMS SIP Client on Android

IMS SIP is a simple chat client for SIP instant sages over IMS run on Android
platform. Before any operation a user must sigihe application using his/her emalil
address. IMS SIP client has the following features

» Retrieving chat history at the end of conservation
* Support multiple buddies

» Voice signal for incoming message. [11]

3.4 Peerdroid Sample Chat

Peerdroid sample chat application is developeddena by researchers who created the
peerdroid library to illustrate how peerdroid ispable for P2P applications .The
application has a simple GUI to show incoming mgssanetwork status and available
peers. [9]
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4 MULTI-PURPOSE CHAT APPLICATION

4.1 Overview

Multi-purpose chat application is based on JXplaxylessversion ported to Peerdroid.
It allows users to send asynchronous messagegratde sharing image files with other

peers on the JXTA world. The application is destfee Android mobile phone users.

The application first connects to the JXTA worlaidahen discovery the peers already
connected to the network and the resources aveildlile peer should also publish/

advertise the resources it has.

Motivation: To develop an application based on new JXpHaxylessversion with

Peerdroid for next generation mobile devices. Thmars phones which have greater
multimedia content capturing capabilities (voicadeo, photo etc). The idea of
developing multipurpose chat application come froesearching on existing chat
applications, identifying the positive and negativfeatures also friends ideas to find out

what features do they need as they are the end.user

Features Multipurpose chat application hasditTextfield which allow a user to write
the message content then presssiedbutton to send message content out the unicast
bi-directional pipe. TheaditTextis designed to handle a certain amount of chamacte
When number of characters exceeds the buffer sizegexception occurs.Along with
message is the name of the sender. The nameligl@&ncto show the receiver from
whom the message is from and the time of arrivlle Tncoming messages will be
displayed in scrollable form and can be retrievatérl as chat history. When a peer
received a message can reply back. First shotitd the message then cliskend A

user will be able to download image from the rema&b server and share with other
users of the system. The downloaded image file¢dcoe saved in a local SD card as

compressed files and retrieved later for the futises.
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4.4 The Uniqueness of the Application

As it seems my mobile chat application has manyufea in common as features
available on chat applications above but still agdplications already on market use a
common communication technology (client-server)work while my application is

based on P2P technology. The Bluetooth Chat usestdith to transfer data /instant

messages between devices. The IMS SIP chat useSIRISrotocol for communication.

In my case peer does not need a central servastowery and talk to each other, they
just needs a rendezvous peer to enable discoverynake advertisement for resources
they have. Multi-purpose chat application downloditkss directly from remote web
server then share with other peers online. Wheaea pas a content to share then must
retrieve it from the secure digital card (sdgaathd send the compressed file to other

peers in the JXTA network.

The device vibrates when the message received. riunfdely one can’t notice a
vibration with virtual device (emulator) becausehset moment emulator does not support

vibration but it should vibrate on real device (ntelphone).

4.3 Comparison to Peerdroid Sample Chat

Peerdroid sample chat is neither capable for filriag nor able to switch from screen to
screen as it is not implemented for that. Multims® chat is capable for file sharing
while peerdroid sample doesn’t at the same timiemift in communication channels.
Peerdroid sample chat usesxdaSockewhile multi-purpose chat uses a bi-directional

pipe (JxtaBiDiPipe).

Multi-purpose chat receives messages with vibratioscrollable format also application
is implemented to allow users to log out when tivesh to do so, but peerdoid sample
doesn’t. Multi-purpose chat allows users to dowdlf&es from remote web server and
save to local SD card. The last thing is differapproach in graphical user interface

approach in both cases.
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5 DEVELOPMENT ENVIRONMENT, TOOLS, AND SOFTWARE

5.1 Eclipse IDE Installation

The Android SDK support several different integdadievelopment environments (IDES)
but the eclipse IDE (Galileo 3.5) with the Andraiedvelopment tool ADT plug in was
used for development of this application. EclipB& lis highly recommended approach
to Android development. The IDE was downloaded ftbendownload page of the
eclipse.org. Downloaded zip folder was unpackea koown directory. Then JDK 6 or

higher and JRE was installed too for good perforeanf the development environment

5.2 Downloading and Installing the SDK Starter Packge

In this work | used a new version of the SDK Andr@i0.1 downloaded from the
Android developer site. The SDK zip file was unpattko a known location which was
then added to the PATH of SDK. Next step was itetiah of SDK components. For
eclipse with ADT just select Window>Android SDK aA¥D manager

Select available components, then install selected

00 Android SDK

Virtual Desioes Sourees, Packages and Arehives

inztallzd Package: 1 ¥ igh hups:f fdl-ssl google.com android /repository/repository.emil
(| * x Androld 50K Tools, revision 2

L D Documentation for Android SDK, AP 4

* & Usb Driver package, revision 1

F B Coogle APls by Coogle Inc. for Android AF1 3

kB Google APls by Google Inc. for Androsd AP1 4

F n SDK Platform Androsd 1.1, AF1 2

DK Matform Android 1.5, AF1 3

3
M B 5 50K Flatform Androsd 1.6, AF1 4

—
w

o

Descrigtion

SDK Source: hitps: [ fdi-s5l.google.com/android frepository frepository.xml
B packages foumnd,

(" Add Site... ) Delete Site " Display updates only | Refresh Install Selected

Figure 9 Installing SDK starter package
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Figure 9 shows the available SDK starter packageddanload.

5.3 Installation of the ADT Plugin for Eclipse.

Android Development Tool (ADT) is designed to gav@owerful environment for
integrated environment for application developm&hie ADT extends the capabilities of
eclipse to create an application user interfacleudging application, and adding

components based on the Android Framework API. [1]

Once eclipse is installed as described above AD im should be installed in respect to
eclipse environment. Start eclipse then selecti&dftware updates>available software.
Click add site then add this URL in location httft:ssl.google.com/android/eclipse/.
Back in the available software view you should glegin listed by URL with Android
DDMS and Android development tools then next.

Read and accept the license agreement then irfStadlly restart IDE.

5.4 Importing Peerdroid

Peerdroid is piece of software library availableffee on Google projects websites. A
developer should download and save the libraryirile certain directory. The
Importation of this library to the project is doinem the eclipse IDE, file->properties
then Java Build Path. Add external Jars. Addgreat from the directory you saved.

5.5 JXTA Shell as a Rendezvous

As | section 2.5, in order for peers to communicateendezvous is needed to facilitate
the discovery in the JXTA system. There are twaongtto make a rendezvous peer. The
first option is to use a JXTA shell. The shelaisilable for download on JXTA website
then should be installed in the computer with puliif; in this project | used a JXSE-
shell-20080909 nightly version. The second apprasith implement a rendezvous peer

in any suitable IDE using java language. [4]
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The next step was to configure a JXTA shell toaact rendezvous. My intention was to
use public ready configured rendezvous peers fetintge purpose but during the

development of this application Sun Microsystemgeowas down and unreachable.

After finishing a rendezvous setup | tested to ifeewas active for peers to discover
each other advertise and communicate. This was mpas&ble by typing some useful
commands on the shell as you can see in the fitirand 11 below. To discover peers
connected to rendezvous | usgeérs command andrdvstatus to check the status of

rendezvous.

IHThxrdvstatus

iendezvous Status:

urrent configuration @ EENDEZWOUS
Hamtil" A p ot [B85/855]

e Wiew :
[None]

endezvous Client Connections :
Metropolia C @ 381063
evtek © @ 33EA51
evtek © @ 981235

THT e “

Figure 10. JXTA shell: Rendezvous testing

Figure 10 shows the status of the rendezvous peen wlients connected.

[1¥Th=pears

peerd: name = ewtek
peerl: name = Metropolia
ipeerz: name = ewtek
[Peer3d: name = jamti]

iJKTﬂ}rduEtatUE

Figure 11. JXTA shell: Peers View

Figure 11 display the names of peers connectdutdXTA shell
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5.6 Implementing the Rendezvous Peer on IDE

Instead of using a JXTA shell as a rendezvous,h@noapproach which is better, is
implementing a rendezvous on any suitable IDE ugang language. With this kind of
rendezvous one doesn’t need to clear the local ecdoh previous advertisement.
Advertisement history is deleted automatically gvéme the IDE started. But if a
developer is using a JXTA shell as a rendezvousn thast clear the local cache by
deleting the CM directory otherwise the old peevemtisements will be discovered. In

this project a rendezvous was developedNetbeandDE 6.5 using java language. [17]

The figure 12 below shows how this rendezvous wairkd the peer-rendezvous

connection.The sample code for this kind of rendag\peer is shown on appendix A

j;n 13, E010 1:39:5% AM net_ jxta.inpl.rendezvous. rpw. PeerView see
INFO: HNew Seeding. ..

Jan 13, 2010 1:41:32 AM net_ jxta.inpl.rendezvous. rpw. PeesrView see
INFO: Mew Seeding. ..

Jan 13, 2010 1:4E:39 AM net_jxta.inpl.endpoint.tcop. ToepMessenger o
INFO: MNormal close jopen 114015%ms) of socket ©o @ top:/ l0.0.Z.1
Jan 13, 2010 1:4E:E&7 AM net_ jxta.inpl.endpoint.top. ToepMessenger <
INFO: Comnmection from B0.EE1.62_79:4160

Jan 13, 2010 1:4E:E9 AM net_ jxta.impl.endpoint.relay. BelayServerl

L R T R R L T Tmmemrl larr o~ am vy s = Sarg = S Saaaas A_COS 12

%

Figure 12. Connections to Rendezvous Peer

Connection to the rendezvous peer as can be swarfiffjure 12. The Ip address of the
client connected to the rendevous peer is showredisas the time the peer get

connected.

5.7 Implementation, Testing and Evaluation of the Rsult.

Application will be developed based on JXNJEoxylessversion using peerdroid library
on Android platform. This is somehow far from amat chat familiar to many people

because apart from chat, a user will be able tonttluad photos from a remote web server
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and share with his/her friends. | have tried to entlie application a user friendly, so no
need for a user to have any extra knowledge toituddultiple screens/dialogs will be

made to enable a user to switch from one dialoglaxnto another.

When the application is ready, it will be tested dfferent emulators run on different
computers to see if the user could be able to Mfare resources with other peers
connected to Rendezvous. If | will succeed to comigate using emulators then final

test will be on the real device mobile phone whgcthe target of my project.
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6 DESIGNING AND IMPLEMENTING OF THE SYSTEM

6.1 Graphical User Interface

User interface should be taken in mind when a swoftvdeveloper creates an application.
A friendly user interface was the first thing | smatered when doing this project. The
Android platform enables applications developerscteate GUI easily using XML
layout. The XML files are stored in the layout di@y of the project. This chat is
designed to have several screens/dialogs whereravilsbe able switch from one screen
to another according to what task he/she wantsetfopn. Here below are dialogs

existing in this application.

The greetings screenThis is the first screen when the applicationtstarhe greetings

dialog window has a chat image indicating it's atcapplication together with progress
bar indicating connection to the rendezvous. Thaodi window dismiss when the
application gets connected to JXTA network. Coningcto rendezvous peer basically
means that the rendezvous peer is added to thgioggreer’s list of known rendezvous
peers. There are two ways to connect to rendezymes: sending raw connects
advertisements or via a method BendezvousServeic# the rendezvous peer is
unreachable then the greetings dialog will not pliear, the progress bar will run

forever.
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B Ml & 10:08 PM

P2PJXTAonANDROID

Live Chat __

oy

Connecting.. Wwait

Figurel3. Screenshot: Greetings Screen

The figure 13 illustrate the first screen appeavbén the application is launched.

The main screen Once the application gets connected to theearuls, the welcome
window dismisses and the main window appears. Theea has several buttons and the
editTextfield where a user writes the text message. Aiitéshing writing the text on the
text field a user click buttorsénd to send the message content to the unicast pipext
from send button there are also folder button whidten clicked it display the list of
saved files. The buttormageswitches the window to download screen. Efike button

for sending files to remote peers. The clear buttiears the conversation text on the

screen.
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When a user clicks a main menu, three options apjpba first option is fobuddyList if
clicked the buddy List dialog window which displggers connected on the JXTA
network appears. The second option is the butttowhload” icon. When pressed a
download dialog window appear. Here a user wilabke to write the URL of the remote
web server where he/she can download image file @kt option button isQuit”

button.

Tl @ 5:37pPm

'?C‘- ’?C‘ ?O'

About BuddyList Quit
Figure 14. Screenshot: main screen

Figure 14 illustrate the main screen appeared wineapplication get connected to the

rendezvous peer.

The Filelmage screen The screen containsealitTextfield where a user will be able to

enter the photo URL to download image from a rematbserver.User type the URL on



34

the editTextfield, then click the load button to download theage and display it on the

screen as a bitmap.

Ml @ 2:28pm

Downloaded Image

http://www.berklee.edu/
international/images/
Metropolia_logo.jpg

Helsinki

Metropolia

Liniversity of Applied Sciences

Figure 15. Screenshot: File image (Bitmap)

The figure 15 illustrates the image downloaded ftbenremote web server and display

on the screen as a bitmap

Saving the image file Downloaded image file should be compressed, saued
renamed in local secure digital card (SD ¢dvdfore can be sent to other peers. The
reason is that Android stores pictures and videtherSD card. Th&D cardis created in

the folder where android plugin files are locatedom the command prompt go to the
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tools directory then type commamaksdcard[specify the size and the name of the SD

card]. To browse the compressed files stored orSiheard, AndExplorerfile manager

was used. [10]

:nDocuments and SettingssOunersMy Documentssandroid—-sdk—windowsstools *mksdecard g
ksdcard: create a blank FAT32 image to be used with the Android emulator
: mksdcard [-1 labell <size> <file> —

ize> iz a simple integer. it specifies a size in bytes
e} is an integer followed by "K', it specifies a size in KiB
if <size* is an integer followed by 'M’',. it specifies a size in HiB

ssnDocuments and SettingssOunersHy Documentshandroid—sdk—windowsstools >mksdecard

_:\Dncuments and Settingss\Ouner“My Documentssandroid-sdk—windowsstools>dir test.

Uolume in drive C has no label.
Uolume Serial Number iz BBGO-7315

Directory of C:nDocuments and Settings “Ouwner My Documentshandroid-sdk—windouwsst
no ls

/8220018 B83:12 AM 16,777.216 test.img
1 Filed=s2> 16,.777.216 hytes
B Dirds> 19,.883,398.144 bytes free

nDocuments and SettingssOunersMHy Documentshandroid-—sdk—windowsstools> i

Figure 16. SD card creations

Figure 16 shows how to create the local storageddsdcard) from a command line.

Thedisconnect screenWhen a user wants to log off the system thenrtshe clicks the
Icon buttonQuit from the main screen, a disconnect dialog windol appear. The
dialog asks the user if he or she really wantsiga sut, and if the answer iesthe
disconnect dialog disappear thdisconnectmethod is called. If the answer n®, the

application goes back to the main screen.
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Ml @ 11:20 PM

(® Quit the JXTA network

Are you sure you want to exit?

Figure 17. Screenshot: logout dialog

As can be seen in the figure 17, the applicatids éise user if he or she want to log off
the system.

The buddylist screen Peers connected to the rendezvous are listediddybst screen.
The first peer to connect on JXTA network will Ibe ffirst and vice versa. The screen has

a chat buddy icon just for user interface decomatio
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Ml @ 10:11 PM

BuddyList

=metropolia

Figure 18. Screenshot: buddylist dialog

As seen on the figure 18, discovered peers conthéatthe rendezvous peer are display
on buddylist dialog.

6.2 Class Diagram

The prototypes and the implementation of the systensist of several classes and
functions which perform different tasks indepentieat sometimes in collaboration.
Classes of the system, their inter-relationship thednethods and attributes of the
classes are illustrated in the following figuresugh not in a good order due to lack of
spacing.
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RecuFileData

(from metropolia;: capld:MessageData)
(from metropo
f 1 sender:String —
UL &1 p2ANEPIPIHTAONANDROD ] p2pand]
(from metropolia: cap0d::Irterface) -! filerame: String ‘| ev:Pipetd
1 ancroi P2P KT AONANDROID g1 FILE_FOLDER: String="izdlcard" @l bidPipe:.
[l wielcomeTestview: Textview=nul fl peertame: String @ datefor
[yl welcomeProgressBarProgressBar=nul @l dataMessage & ==conatr
g1 dateformat SimpleDateFormat=new SimpleDateformat("HH: mim: 53" S getCurre
() =z=constructor== Startingindow(in android: P2PJXTAonAMDROID) & geture
@» onSta(yvoid ¥ ==constructor== RecvFileDatalin peertlame: String, in data:Message) & oetTime(i
. > getCurrentTime( ) String & run(:voi

sgrectings

> getTime(in milisloneg ' String & ==annate

() fileReceivelin data: Message): void

Figure 19. Class diagram part 1

Figure 19 illustrates the attributes and methodsvofclasses StartingWindow and
RecvfileData and their interactions with other sks

MyBuddy
(from metropaliz: capld:: buddy)

] by _name: String=null

] acvertizement: Fipesdvertizement=null

] lastpdate: long=0

] convDetails: HashSet=T1 -=Hashbap=T1 -=String, T2-=String==

g} ==constructor=:= MyBuddylin buddy_name:String, in advertizement: Fipe&dvertizement, in lastUpdate: long)
R) ==gnnotations== equalsin obj Ohject)boalean

R) getPipeddverizement) Pipesdvertizement

&) zetPipeddverizement(in advertizement: Pipeddvertizement ) void

O gethame): String

&) sethlamein buddy_name: String): woid

»  getlastUpdste):long

O zetlastUpdatedin lastUpdste:lang): void

-tmyBu C) getDetailz(r HashSet=T1-=HashhMap<T1-=String, T2-=String==
Q) addConvDetail=in tem: Hashtap=T1-=3tring, T2-=Strings=: woid
-myBud » addConvDetails(in sender:String, in time: String, in cortent: String): void

-1y Budclyl ~myBucidy yyBuddyList
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Buddylist
(from metropalia;: capld::Inter face)

gl =ndroidP2PIETAaRANDROID

g1 backButton:Buttan

g buddyTextvisw: Textyiew

'| myBuddyList: ArrayList=T1-=kyBuddy==new ArrayList=hyBuddy=0)

D'l backButton_OnClicliztener: View OnclickListener=new Yiew OnClickListener() { public void anClick(iew wview) { dizmiss(); }}

g) ==constructor== BuddyLizt(in android: P2P T AonANDROID
9‘) onStart): void
R) setBuddyListiin myBuddyList ArrayList=T1-=hyBuddy =) void

/[\-Iis‘t

Figure 20. Class diagram part 2

Figure 20 lllustrates the methods and attributeshasses BuddyList and MyBuddy as
part of the system.

FileWindow
(from metropolia:: capld::Interface)

g1 saveFile Buttan=nul

g1 =sendFile: Buttan=nul

g1 backButton:Button=nul

F1 loadButton: Button=nul

gl imagelocation: EditTexd=nul
1 urlTesd String

] itmig i Imac ey i =null
-l p2pand PAPLHT AonARNDRCID
F1  bitmapBimap=nul

gl lastlosdTimelong

g1 losdrtervallong

g1 imacebata bytel*

g1 fileThread: Thread

] hidipipe: JxtaBiDiPipe

'l hidiCliert: BiCiPipeClient

C} ==constructor== Filewindow(in p2pand: P2PJETAonAMDROID)
@ onStart()void

O onClick(in v Wiew ) vaid

EI)' dovynloadimacierin urlTesxd: Strino: byte[*]

% savelmgl)void

“filetindowy



StartingWindow
(from metropolia:capld::Interface)

1 android: P2PJET AonANDROID
D] WiglcomeTexdWies: Tewdt Wigw=null
|-_.|] welcomeProgrezsBar ProgrezsBar=null

@» onStart()void

% ==constructors= Startingindowrin android: P2PJET AonaMDROID)

+greetings

Figure 22. Class diagram part 3

Figure 22 illustrates the attributes and
the StartingWindowclass .

RecvFileData
(from metropalis: capls: MessageData)

1 =ender:String

1 p2pancP2RIATA0NANDROID

1 filename:String

1 FILE_FOLDER: String="/sdcard"

1 peertlame: String

1 databessace

] dateFormat: SimpleDatel ormet=new SimpleDateF ormat("HH mm: ss"

» ==constructor== RecvFileDatalin peerMame: String, in dataMessage)
>  getCurrentTime 1 String
> aetTimefin milis:lonog: String

M filaRansiualin Adeto bos e e uamiel

Figure23. Class diagram part3

RecvMsgData
(from metropolis: cap0d:MessageData)

] p2pAnd P2PJETAonANDROD

] ev:PipetzgEvent

] bidiFipe: JtaBiDiPipe

] dateFormat: SimpleDateFormat=new SimpleDateFormat("HH. mm: ss"

& ==constructors= RecybsgDatalin bidiPipe: JtaBibiPipe)
< getCurrentTimer ) String

% getTimerin millis:lone Strineg

& runivaid

& ==annotations== pipetsgEvertin ev PipetsgEvent ) void

40

method$wio classes thileWindowclass and

(from metropolis:

1 shoutTextT

& ==construc

ﬁ‘) onStart e

Figure 23 illustrates methods and attributeRetvFileDataandRecvMsgDat&lasses.
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P2PJXTAonAHDROID

(from metrapolis:: capid)

i
gl
&1
&1
&1
&1
i

imo ey maceienw=null
sendButton: Button=rull
imageButton: Button=null
emptyButton: Button=null
fileButton: Button=rull
zendFileButton: Button=null
messadeText: Texd visw=nul

Eﬂp ghgut: Aboutindoe

&1
&1
&l
@l
i
a
a
&l
&l
gl
&1
&1
&l
i
gl
gl
&1
&1
&l
@l
a

list: BuddyList

fileinchon: File™indon:

bidiClierd: BiCiPipeCliert

zendlata SendFileData

texdhlessane: Edit Texd=rull

txtFileiarme: Edit Tesxt=null

izStopped: bodlean=falze

myBuddyLizt: ArrayLizt=T1 -=hMyBuddy==new ArrayList=hyBuddy=0)
converList Arraylist=T1-=Map=T1-=5tring, T2-=5tring===nul
converListAdapter: Simplesdapter=null

zerver Thread: Thread=null

zender Thread: Thread=null

droicd Thread: Thread=null

handler:Handler=new Handler]

zocket Zocket

alertvibratar: Vibrator=null

PICK_REQUEST _CODE:int

bidiPipe: JxtaBiDiFipe

peerMame: String

filePath: String=Environment getExternal=toragelirectary(.get AbzolutePath)
conversation: Texdiew=null

Figure 24. Class diagram part 4

The main activity of the system as illustratedha figure 24.

ENEN
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6.4 GUI Classes

The AboutWindow is a dialog window which gives the information abdhe chat

system, why it is developed and the developer naime dialog has one button
backButton.

Ml @ 10:44 PM

ABOUT P2PJXTAonANDROID

P2PJXTAonANDROID is a multi-purpose
chat application for mobile distributed
system.Is developed as a final year project
by James Filbert from Metropolia UAS.

Figure 25. Screenshot: About dialog
As seen on the figure 25, the dialog shows whathferapplication was created.

TheBuddyList classis a dialog window which shows the list of pedscdvered from
the rendezvous peer. All peers connected to thdemous peer will be listed in this

dialog.

TheFileWindow is a dialog window which allows a user of the &milon to download
image files from remote web server. The window édisT extfield where a user can
enter the URL of the web server and several butfbimesendButtorfor sending

downloaded image, theaveButtorwhich compress the downloaded image, rename and
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save the image file. THeackButtorcalls the methodismiss(jthen go back to main chat

dialog.

TheWelcomeDialog This is the first dialog window when the applioatstarts. The

dialog dismiss when the applications get connetd¢le rendezvous peer.

6.5 JXTA Platforms

TheBIDiPipeClient classis the main class which associates the peer WgldXTA
platform before any operation can be invoked indygtem, which means it handles all
communication with the rendezvous peer. The classskveral methods from peer
configuration to peer advertisement, publishing @elvertisements and discovery
methods for advertisements. The class implemeistsoveryListenerto enable peer

discovery in the network.

TheBiDiPipeServer classs the class where communication channels (Ixt&Bde) are
created and published to the network. Tk@BiDiPipecreated is the one for sending
and receiving data in the P2P network. | decidethtwse this type of socket rather than
normal pipes because sockets are bidirectional patiable and secure than pipes. When
one decides to use normal pipes then must creatpitves OutputPipefor outgoing data

and the InputPipe for incoming data

TheMsgProcessing classs the class handles the messages processing ttzstination.
The class implements tlunnablenterface. Theun method keeps the process running
for listening outgoing messages and data as lopgas are connected on the
rendezvous. The class has a method for sendingagessvhich bears the name of the

sender and the content of the text messages.

TheRecvMsgData classs the class responsible for polling the incomimgssages. The

class extends thread class .The RecvMsgDataclass im@thod which returns the current



44

time for incoming messages in Hours: Minutes: sdsbformat.The sample code for

sending and receiving message elements is illestiatappendix B.

TheDiscoveryController classis the same dglessageSendetass andessage
receiverclass. The discovery controller also implemeuntmableinterface listening for
advertisement published ByDiPipeClient The class is listening to both local and

remote advertisements.
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7 PERFORMANCE AND RESULTS ANALYSIS

7.1 Overview

The objective of this project was to design andlenment a chat application based on the
P2P technology, which allows sending and receivimgfant messaging and sharing
image files among peers connected to JXTA netwdhe application client side was
implemented on the Android platform using the Javeuage and thpeerdroidlibrary

file downloaded fronpeerdroidproject site, while the rendezvous was implemeiated
NetbeandDE 6.5 using a Java language. [17]

7.2 Connection to Rendezvous Peer

This was the first part of the application befothes operation of the system invoked.
The idea behind connecting peers to the rendeziotes facilitate peer advertisements
and discovery before they can share resources.cbheection worked as expected
though at the beginning it was difficult but aftegrtain trials finally |1 succeeded to
connect. The reason | did not connect is that i@ Android security model, all

applications have no permission to the internet deyault. Therefore | added to

AndroidManifest.xml file the following line of code<uses-permission android :name
="android.permission.INTERNET"/>

7.3 Sending and Receiving Messages with Vibration

A user was able to write the message indtgTextfield then click asendbutton, the
message successful sent through the unicast piygemessage has 3 elements. The name
of sender, time in Hh:Mm:Ss format and the messaggent. This part was first tested
on emulators run on different PCs connected to raleevous peer. Message was
successfully sent through the socket. The vibratimthod was well implemented to
notify the arrival of the message but unfortunatalythe moment the Android virtual

device (emulator) did not support vibration, sava@s not possible to notice the vibration.
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] Ml @ s5:14pPM

JXTAonANDROID

3 I'm doing good

Figure 26. Screenshot: Instant messaging in scoddldorm

As it seen on the figure 26, the received message# scroll form showing the sender

name and the time of arrival.

7.4 Sharing Image Files

The idea was to have an application which enabtesntbading image files from a
remote web server. To make this possible a useesvthie website URL where an image
is located then clicks the buttdlmad” . When the image is downloaded, it is displayed
on theimageDataScreeas a bitmap, and then the file must be compressddaved on

the SD card. The test went perfectly as requirad,lavas able to download images from
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various internet sources and save them t@eard Also sending and receiving files in
P2P style was fine as expected. The receivedMitxe stored in the SD card the same as

those downloaded from the remote web servers.

il @ 5:37 Pm

% Select a file

Current: /sdcard
®[Go to up folder]
& myphotos
BEvtek Logo.png ..
B Metropolia_l0go.....:3
B sdcard

Lo | e

Figure 27. Screenshot: File list

The figure 27 shows the listing of the downloadestéived image files from various

sources.
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7.5 Limitations

P2P architectures are naturally suitable for imgetimg asynchronous messaging and
file sharing systems. Developing P2P applicatiomsrhobile devices on the Android

platform is a new and promising research areaygigiith a new mobile technology.

JXTA is a highly complex P2P framework with mangtocols and concepts. For newbie
applications developer needs both resources angghniame to deal with this platform.

Since it is an open-source project, changes oroptatsource codes occurs in a very
short period of time but unfortunately the JXTAaghbrms lacks the tutorial guide for
mobile applications development. The JXTA tutorguide released in 2007 just
discusses the P2P applications development onmarsomputers (JXSE), so it is very

difficult for a P2P mobile applications developerget started.
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8 CONCLUSION

The goal of this project was to design and developulti-purpose chat application for a
mobile distributed system on Android platform usiXTA technology. Since the JXTA
technology is neither a platform nor programminggiaage dependent, | found that
JXTA is an appropriate technology for P2P instanéssaging and file sharing

applications.

It was discovered in the project that it is possibdr multiple users to send instant
messages and share the resources in a P2P marheutwdepending on the central
server. However, the size of a message or fileetednt must be 64 KB or less since the

JxtaBiDiPipe used as a communication channel doeprovide message chunking.

One point to keep in mind is that it's not possifile rendezvous peer to differentiate
multiple peers with the same login name. In suchse no peer could be able to get back
a peer discovery response from the rendezvous péere fore peers in the JXTA

network must have different login names to allowrgdo discover each other.

| studied the JXTA Content Management Services ARCMS) which allow users of
JXSE to search discover and download the resowvdés the JXTA network. Since
new smart phones devices offer advanced capabititie same as computers, users can
for example create and delete directories, addeteledr modify files, add the access
permissions to files in directories. Therefore, 2P Rapplications developer on a JXTA
platform who is interested in working with the Apdt platform should look for a
possibility to develop P2P applications which udéSfeatures thus users will be able to
search for and download resources within the JXBfwork rather than wait for the
owner of the resources to send them.
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APPENDIX A: RENDEZVOUS PEER

package metropolia.cap04;

import java.io.File;

import java.io.lOException;

import java.security.MessageDigest;

import java.security.NoSuchAlgorithmException;
import java.util.logging.Level;

import java.util.logging.Logger;

import net.jxta.exception.PeerGroupException;
import net.jxta.id.IDFactory;

import net.jxta.peergroup.PeerGroup;

import net.jxta.peergroup.PeerGrouplD;

import net.jxta.platform.NetworkConfigurator;
import net.jxta.platform.NetworkManager;
import net.jxta.rendezvous.RendezVousService;
import net.jxta.rendezvous.RendezvousEvent;
import net.jxta.rendezvous.RendezvousListener;

/**

* Responsible for the connection to the rendezyuaes.

*/

public class RendezPeer implements Rendezvouskisfen
private boolean connected;
private String Rend = new String("rend");
private RendezVousService peerGroupRendezvous;

/**

* Constructor for rendezvous peer
*
* @param peerGroup
*/
public RendezvPeer(PeerGroup peerGroup) {
peerGroupRendezvous = peerGroup.getRendezVous&gyv
peerGroupRendezvous.addListener(this);

}

[Istart IXTA network
private void start() {



try {
configureJXTA();

System.out.printin("executing JXTA");
startIXTA();
System.out.printin("startJXTA(); done");
createPeerGroup();
System.out.printin("waitForQuit(); startjd
waitForQuit();

}

catch (PeerGroupException e) {
e.printStackTrace();
System.out.printin("Exiting.");
System.exit(0);

}

catch (Exception e) {

System.out.printin("Unable to start IXTAtdam. Exiting.");

e.printStackTrace();
System.exit(0);

}

}
@Override

public synchronized void rendezvousEvent(final (RvousEvent event) {
PeerID rdvPeerID = (PeerID) event.getPe@riD
switch (event.getType()) {
case RendezvousEvent. RDVCONNECT: {
if ('view.contains(rdvPeerlID)) {
view.add(rdvPeerID);
}

break;
}
case RendezvousEvent. RDVRECONNECT: {
if ('view.contains(rdvPeerID)) {
view.add(rdvPeerID);
}

break;
}
case RendezvousEvent.RDVDISCONNECT: {
if (view.contains(rdvPeerID)) {
view.remove(rdvPeerID);

}

break;
}
case RendezvousEvent. BECAMERDV: {
if (LOG.isInfoEnabled()) {
LOG.info("Node became rendes/(MAME: "
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+ group.getPeerGroupdgm ")");

}
}
default: {
break;
}
}
/**
* Get connected to a rendezvous peer.
*/

public void waitForRdv() {
System.out.printin("Establishing connection endezvous peer...");
synchronized (Rend) {

while (IpeerGroupRendezvous.isConnectedToRendezy) {
try {
if
('peerGroupRendezvous.isConnectedToRendezVous()) {
Rend.wait();
}

} catch (InterruptedException e) {

}
} .
System.out.printin("Connected to rendezvous peer"

}

public void setConnected(boolean connected) {
this.connected = connected;
}

public boolean isConnected() {
return connected,
}

/Imain method

public static void main(String[] arg) throws PeeoGpException, IOException,
NoSuchAlgorithmException {

Logger myLogger = Logger.getLogger('net.jxta")

myLogger.setLevel(Level.ALL);

RendezPeer myRend = new RendezPeer();

myRend.connect();

myRend.waitForQuit();
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APPENDIX B: METHODS FOR SENDING AND RECEIVING MESSA GES

/*

*

* send a series of messages over a JxtaBiDiPipe

*/

public int sendMessage(JxtaBiDiPipe bidipipe) WsdOException {
Log.d("P2PJXTAonANDROID"," sending the text megss..");
long start = System.currentTimeMillis();

Message msg = new Message();
try{
MessageElement sender = new
StringMessageElement("sender”,peerName,null);
MessageElement contentElement = new
StringMessageElement("content”,outMsg,null);

msg.addMessageElement(sender);
msg.addMessageElement(contentElement);
bidipipe.sendMessage(msg);
}catch(IOException ex){
ex.printStackTrace();
}

return Log.d("P2PJXTAonANDROID","Message sent");
}

/IMethod for receiving messages

public void pipeMsgEvent(PipeMsgEvent ev) {
/l TODO Auto-generated method stub
final Message msg ;

try{
msg = ev.getMessage();
if(msg == null){
return;
}

P2PJXTAONANDROID.handler.post(new Runnable() {
public void run() {
msg.getMessageElement(P2PJXTAonANDROID.
conversation.getText()+"\n"
+getCurrentTime()+msQ);



}
D;
Log.d("P2PJXTAoNnANDROID", "received message f¢ad
/[calling the vibrator method
p2pAnd.notifyMessageArrival();
}catch(Exception e){
e.printStackTrace();
}
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APPENDIX C: METHODS FOR SENDING AND RECEIVING FILE

/[sending file data method
public boolean fileTransfer(String startDir) {

intlength=0;
byte[] buffer = new byte[300*1024];

try {
File file = new File("/sdcard/myphotos");

FilelInputStream in = new FileInputStream(file);
while(length != -1){
length = in.read(buffer);
Message data = new Message();

data.addMessageElement(new
StringMessageElement("Sender",
peerName, null));
//data.addMessageElement(new
StringMessageElement("fileData" fileData,null));
data.addMessageElement(new
StringMessageElement("Filename”, file
.getName(), null));
data.addMessageElement(new StringMessageElément
"FileSize", String.valueOf((Math.round((file
Jength() / 300*1024)) + 2)),
null));

if (length !=-1)
data.addMessageElement(new
ByteArrayMessageElement(
"data”, null, buffer.clone(), null));
else
data.addMessageElement(new
ByteArrayMessageElement(
"data”, null, new byte[0], null));
bidiPipe.sendMessage(data);

in.close();

} catch (FileNotFoundException e) {
// TODO Auto-generated catch block
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e.printStackTrace();

} catch (IOException e) {
// TODO Auto-generated catch block
e.printStackTrace();

}

return true;

}

//IReceiving file data method

public void recvFile( Message data) {
sender = data.getMessageElement("sender”).tg®trin
filename = data.getMessageElement('Filename"itag);
int ImageSize = Integer.valueOf(

data.getMessageElement("ImageSize").toString{)jatue();
int fileSize = Integer.valueOf(
data.getMessageElement(“fileSize").toString(®Y.alue();

final byte[] filedata = data.getMessageElemeiigtata").getBytes(true);
RandomAccessFile rand,
try {
rand = new RandomAccessFile( FILE_FOLDER+"new
file"+filename,"rw");
if (packageSize = -1) {

rand.write(content, O, fileSize);
} else {

}
} catch (FileNotFoundException e) {

// TODO Auto-generated catch block
e.printStackTrace();

} catch (IOException e) {
// TODO Auto-generated catch block
e.printStackTrace();

}

P2PJXTAONANDROID.handler.post(new Runnable() {
private MyBuddy myBuddy;
public void run() {
//MyBuddy myBuddy ;



P2PJXTA0ONANDROID.conversation.setText(P2PIXTAoNARNDID.
conversation.getText() +"\n"
+getCurrentTime() + filename);

}
b;
p2pAnd.notifyMessageArrival();
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