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Abstract 
 
 
Similar to the adoption of the Internet during the ‘90s’, consumer demand is influencing companies to 
adopt mobile as a new channel for communications, marketing, service delivery and payment. Internet 
adoption started with companies providing basic information, which quickly evolved into service 
delivery, marketing and e-commerce. The same phenomenon and adoption curve is unfolding in the 
mobile world today, as consumers are demanding information and media whenever and wherever they 
need it. As a result, companies are looking for new ways to satisfy this increasingly mobile consumer 
base. Moreover, the arrival of Web 2.0 has led to radical changes as regards not only technical 
specifications of the net, but in the ways both software developers and end-users use the Web. The next 
step is now to have Web 2.0 technology implemented on mobile platforms, since it will lead to a further 
development of them, and will make group communication systems accessible for almost everyone and 
everywhere, opening at the same time the door for a huge new upcoming market. 
 
This thesis focuses on the idea of extending social relationships created in the Web to portable devices, 
thus making it able for the people to communicate and interact with each other regardless of where they 
are. These tasks can be carried out by platforms that give support and services to mobile devices through 
the net. They will also allow people to meet and share experience in new ways, even though they are not 
always easy to use, especially not with mobile terminals that have limited capabilities. In this aspect, it is 
important to minimize set up time, since it is always the bottleneck of a communication process. 
Regarding that, one communication technology which a lot of research is being done in nowadays is NFC 
(Near Field Communication). It has limited range, but on the other hand its set up time is much faster than 
other existent technologies, such as Bluetooth. Since NFC enables quick connection establishment it 
could be a suitable technology to be applied in Social Network building and extending purposes.  
 
As a proof of concept, a mobile Social Network platform has been developed with the purpose of 
providing Social-Network-related services to cell phone common users, such as profiles and users 
management, storage of relationships between users, privileges and privacy control, multimedia sharing 
services, etc. In addition of using NFC for building social networks, the platform also takes advantage of 
third-party APIs offered by external social networks to access them. 
 
As for Near Field Communication technology, it has been used in the service maybe where it suited the 
most, provided its fast connection capabilities, that is friends adding. Finally a solid, modular, and easily 
extensible prototype has been built. The user can enjoy common social network services, at least in a 
basic way. Some other services considered to be interesting were added as well. As for future work, next 
step could be adding innovative features taking advantage of the Web 2.0 possibilities, since the platform 
base is already implemented.  
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1. Introduction 

1.1. Background 

 
Each passing day it becomes more and more obvious that virtual social networks on the Internet are the 
future of communication services. Moreover, the arrival of Web 2.0 has led to radical changes as regards 
not only technical specifications of the net, but in the ways both software developers and end-users use 
the web.  
 
The next step is now to have Web 2.0 technology implemented on mobile platforms, since it will lead to a 
further development of them, and will make group communication systems accessible for almost 
everyone and everywhere, opening at the same time the door for a huge new upcoming market. 
 
Similar to the adoption of the Internet during the ‘90s, consumer demand is influencing companies to 
adopt mobile as a new channel for communications, marketing, service delivery and payment. Internet 
adoption started with companies providing basic information, which quickly evolved into service 
delivery, marketing and e-commerce. The same phenomenon and adoption curve is unfolding in the 
mobile world today, as consumers are demanding information and media whenever and wherever they 
need it. As a result, companies are looking for new ways to satisfy this increasingly mobile consumer 
base. 
 
Moreover, enterprises are seeing mobile as an important tool for distribution channel communications. By 
using on-demand mobile services, alert messages can be created and sent out to customers almost at the 
same time that they are created. Leveraging the mobile channel empowers big companies to provide 
better customer service at lower costs, while adding to their competitive advantage. 
 
Some studies had reported the mobile marketing and advertising industry earned $2.7 billion in revenue 
in 2007 and is expected to double that in 2008. By 2011 revenue is forecasted to reach $16.2 billion. 
Other reports have predicted a rise in industry revenue growth anywhere from $18 billion to $20 billion 
[34]. Therefore, this is a potentially good market still to be exploited.   
 
Finally provided the aforementioned, it is impossible not to wonder why not applying some state-of-the-
art web 2.0 technologies on the purpose of creating a mobile social network. It could get the most of NFC 
technology in order to allow easy relationships creation between users as well. Last but not least, why 
should clients still be content with that, since there are some companies already offering mobile social 
network services? Why with not offering services provided by other external social networks through the 
platform as well? 

 

1.2. Scope 

 
This thesis focuses on the idea of satisfying the necessity that society has of extending social relationships 
created in the web beyond PCs, i.e., to portable devices, such as cell phones. In other words, make it able 
for the people to communicate and interact with each other regardless of where they are. These tasks can 
be carried out by platforms that give support and services to mobile devices through the net. 
 
These platforms will allow people to meet and share experience in new ways, even though they are not 
always easy to use, especially not with mobile terminals that have limited capabilities. In this aspect, it is 
important to minimize set up time, since it is always the bottleneck of a communication process.  
 
In relation to that, one communication technology which a lot of research is being done in nowadays is 
NFC [1]. It has limited range, but on the other hand its set up time is much faster than other existent 
technologies, such as Bluetooth. Since NFC enables quick connection establishment (and therefore would 
enable group creation easily) it could be a suitable standard for this task.  
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This platform, therefore, will make use of state-of-the-art technologies in order to make it easier for the 
users to establish relationships among themselves, and enable them to share different type of contents as 
well. Some good examples of the utility and necessities that would be covered follow: 
 
 

• Easy exchange of information among users in a meeting: 
 
A group of people that belong to different companies attend to a conference about a new technology 
applied to their field. They all have state-of-the-art cell phones, with NFC support incorporated, and want 
to create a group that enables them to chat and discuss altogether about the different ideas that are going 
to be exposed in the conference. One of them creates a group called “Conference20_02_08” and puts his 
cell phone in “joining mode”. The rest of the people enable the “receptive mode” on their phones, hold 
them near to the first one and get tagged, so they are automatically joined to the group. All of them 
exchange information and opinions during the conference and some days later, the creator of the group 
dissolves it, and each member of the group can decide whether or not to keep the information that 
everybody exchanged.  
 
 

• Easy shopping service at the supermarket: 
 
A middle-aged woman goes to the supermarket in order to make the shopping for the whole week. She 
has a state-of-the-art cell phone, with NFC support incorporated, and decides not to wait the long queue at 
the cash desk because she is in a hurry. Moreover she wants to know at anytime how much is going to 
spend. So she tags the articles that she is going to buy with her cell phone one by one. When she does so, 
an application is triggered on her phone and adds the article to her shopping list. Once she has all the 
articles, she closes the list and the device connects to the server in order to pay. The server receives the 
petition and asks the supermarket server to check in the database the profile of the women (for any kind 
of personalized discount). The supermarket server also stores the shopping data, withdraws the 
corresponding amount from the bank and sends a message back to the platform server that transmits it 
directly to the phone indicating that the process has been carried out successfully and includes the bill in 
digital format as well. The communication between the platform server and the supermarket server is 
possible because of a specific plug-in installed in the first one.   
 
 

• Enhacement of information exchange among friends through social platforms like Facebook [2], 
MySpace [3], … or relationship search engines as Google Social Graph [4]: 

 
Åsa is a young girl that enjoys listening to music, and “Bon Jovi” is the music group that she likes the 
most, so she wants to know more “Bon Jovi” fans. As she has a state-of-the-art cell phone, with NFC 
support incorporated, she decides to do a search with it. So the handset connects to a server and this one 
searches in the database profiles of people that have this music group among their favourites. The server 
also accesses to Åsa’s profile to check whether she is registered in any social network platform. As she 
has an account in Facebook, the server looks for people in the previous subset that have an account on 
this platform, and sends a message to them requesting “friendship” for her. Moreover it can search 
facebook groups related to “Bon jovi” and join her to them.  
 
Finally, if she has a blog where she mentions the group, tags from and to this blog can be requested to the 
Google Social Graph API, and the resulting information can be stored in the database. This will help if in 
the future Åsa wants to relate with these people that share her tastes. 
 

1.3. Problem Definition 

 
The main aim of this thesis is to design and build a web 2.0 platform that provides services and support to 
mobile devices. This will involve mainly social networks creation and management, but may also include 
mobile commerce enablement, electronic keys use and other services as well.  
 
The advantages of the Near Field Communication technology should be applied as well in order to make 
the connection and interaction between handsets easier in some of the services implemented. 
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Finally the platform should be able to offer more services provided by other external social networks 
through it as well. 
 
The rest of this subsection describes some requisites that must be fulfilled while carrying out the 
implementation of the system. 
 

• First of all, the platform must be supported by a fast, powerful, robust and efficient server that 
can handle all the requests sent by the mobile devices. On top of that, appropriate software will 
be necessary in order to handle the petitions fast and efficiently as well. As for the handsets, they 
must be powerful devices that provide fast interaction capabilities.  

 
• Regarding the programming language, the server must implement a powerful, intuitive language 

that contributes to modularize and set the structure of the server itself, whereas the handsets need 
a simpler language that does not consume too many resources, but making the most of them at 
the same time. 

 
• As far as transmission technology is concerned, it must be efficient and especially fast in the 

communication between handsets since the set up time will be the top priority in the creation of 
groups and relationships by users. Is convenient that the transmission protocol between handsets 
and server be stateless as well, so the handsets can request and receive response from the server 
without the establishment of a expensive communication in terms of time and resources. 
Furthermore the data exchange between handsets and server must use a flexible data format that 
enable the ranking of the structure of the messages, since the data hierarchy will contain 
important information itself. On top of that, parsing tools will also become necessary in order to 
remove the format used while carrying out the exchange of information between server and 
handsets.  

 
• Concerning to database, it would be interesting to have a powerful, robust one in order to store 

and manage all the data related to user profiles and groups. At the same time it should be open 
source, easy to use and it should have the possibility to be executed in different environments 
(UNIX, windows, etc). 

 
• With regard to other technologies it may be interesting to apply some kind of architectural style 

to the software implemented in the server, so it could help to keep modularization in the 
implementation, to have a simple way of accessing to resources and make it easier in case of 
further development of the application. In the same way, as a user can have different accounts in 
different external social networks, it would be good to make use of an open framework for 
digital identity in order to both reduce the information stored in the database and simplify the 
task of login for the user.    

 

1.4. Related work 

 
Since the area is relatively new there are not many sources of information that can be applied to the scope 
of this thesis. Some useful sources have been found though, due to the fact that a lot of research is being 
done on the possibility of building platforms to give support to mobile social networks and different 
services to mobile devices. Some companies are investing a lot of money in that issue. 
 
Other companies have even commercialized products that have already reached success. Some examples 
are Facebook Mobile [5], launched in December 2006 and MySpace Mobile [6], that was created a month 
later. Both of them offer to developers the possibility of creating applications for their platforms. They 
actually provide an API that can be used to request data from their servers, but it is not meant to be used 
in mobile devices though. 
 
It must be pointed out that the main idea is that the platform offered a wide range of services regarding 
not only those related with social networking but with other fields, such as smart environments for 
example. In that way, some research has been done studying different data formats, languages, models, 
and frameworks. Some of them have been developed by the Lulea University of Technology (LTU) [16] 
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in collaboration with other universities. That is the case of HomeML [38] [39], HomeRuleML [40] and 
HomeCom [41]. Some others found by different sources are Aura [37] and OWL [17]. 
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2. Theory 
 
The platform that is expected to be built will represent the typical functionality of a social network, 
adding some other special features regarding NFC and other technologies. However, first of all it must be 
commented what a social network is.  
 
A social network is a social structure made of nodes (which are generally individuals or organizations) 
that are tied by one or more specific types of interdependency, such as values, ideas, financial exchange, 
friendship, kinship, dislike, conflict or trade. The resulting graph-based structures are often very complex. 
Social network analysis views social relationships in terms of nodes and ties. Nodes are the individual 
actors within the networks, and ties are the relationships between the actors. There can be many kinds of 
ties between the nodes. More specifically, a social network service focuses on building online 
communities of people who share interests and activities, or who are interested in exploring the interests 
and activities of others. Most social network services are web based and provide a variety of ways for 
users to interact, such as e-mail and instant messaging services. 
 
Once social networks and its services have been properly defined, it is possible to show the aspect that the 
system will have. The following diagram represents the approximate design of the platform: 
 

 
 

Figure 1 . Platform Overview 

 
Above it is represented the communication among the different parts of the platform, as well as the 
connection with the exterior. The protocols and data-flows used to exchange the information are shown as 
well. On the left side, it can be observed the communication handset-handset and handset-server. The 
handsets will be able to exchange information among them thanks to both NFC and Bluetooth 
transmission technologies. The cell phone figure labelled as "Group Creator" represents a user that creates 
a new group in the social network and requests to invite his friends. In order to process the request a 
communication between handset and server is needed. This communication will be carried out by HTTP 
requests or sockets, exchanging information embedded in XML that has previously been serialized. 
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Likewise the server will communicate and exchange data with the Data Base when it receives the requests 
from the handsets. The communication in this case will be based on SQL queries. Finally, when the users 
demand external services provided by other social networks the server will make use of APIs previously 
installed on it in order to access the services and data stored in external servers. 
 

2.1. Study of possible solutions 

 
A lot of research has been done in order to find the best solution to the problem faced. The technologies 
and standards that conform to the different alternatives considered follow. Server and handset are 
analyzed separately, as their characteristics and requirements are completely different, as well as the 
technologies implemented for them. 
 
2.1.1. Programming language 
 
•      Server 
 
Java Servlets 

 
Servlets [7] are small programs written in Java that run on a server in order to carry out some internal 
tasks. It is a Java class that resides on a Web server and accepts requests and generates responses. It can 
do over different communication protocols, but the most common type of Servlet is an HTTP Servlet, 
which is implemented by the “javax.servlet.http.HttpServlet” Java class. The HTTP Servlet accepts HTTP 
requests and generates HTTP responses. Since a Servlet is a server resource, it has access to other server 
resources: other Servlets, EJBs, JSPs, and databases. The purpose of a Servlet is to generate a dynamic 
response. 

 
Figure 2. Servlet life-cycle 

 

 
This servlets are embedded in a servlet container, that is the environment within which Servlets execute, 
whether built into the Web server, an add-on component to the Web server, or built into an application 
server. The Servlet container is responsible for managing the lifecycle of Servlets, providing network 
services over which the requests and responses are sent, and decoding and formatting MIME type 
requests and responses. 
 
Unlike CGI and FastCGI, which use multiple processes to handle separate programs and/or separate 
requests, servlets are all handled by separate threads within the web server process. This means that 
servlets are also efficient and scalable, since once they are started they stay in memory and can fulfill 
multiple requests. Because servlets run within the web server, they can interact very closely with the 
server to do things that are not possible with CGI scripts.  
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Another advantage of servlets is that they are portable both across operating systems and web servers. 
Last but not least, all of the major web servers support servlets. 
 

 
PHP 

 
PHP (PHP Hypertext Preprocessor) [8] is an open source, interpretive, HTML centric, server side 
scripting language especially suited for developing web based software applications and can be embedded 
into HTML pages. It allows web developers to create dynamic content that interacts with databases. 
 
•      Handset 
 
JAVA ME 

 
Java Micro Edition [9] is a highly optimized version of Java targeted at small, standalone or connectable 
consumer and embedded devices, such as cell phones and PDAs. The JavaME technology consists of a 
virtual machine and a set of APIs suitable for tailored runtime environments for these devices. The 
JavaME technology has two primary kinds of components – configurations and profiles.  

A configuration provides the most basic set of libraries and virtual-machine features that must be present 
in each implementation of a JavaME environment. Mainly there are two configurations: the Connected 
Limited Device Configuration (CLDC) and the Connected Device Configuration. 

When coupled with one or more profiles, the Connected Limited Device Configuration (CLDC) gives 
developers a solid Java platform for creating applications for consumer and embedded devices. It contains 
a strict subset of the Java-class libraries, and is the minimal amount needed for a Java virtual machine to 
operate.  

The Connected Device Configuration is a subset of Java SE, containing almost all the libraries that are 
not GUI related. It is richer than CLDC. 

Finally, Java ME devices implement a profile. The most common of these are the Mobile Information 
Device Profile (MIDP) aimed at mobile devices, such as cell phones, and the Personal Profile aimed at 
consumer products and embedded devices like Set-top boxes and PDAs. Profiles are subsets of 
configurations. 

 
Any JavaME application should contain at least one MIDlet class. The Life-Cycle of a MIDlet is the next: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3. MIDlet life-cycle 
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“A MIDlet has to fulfill the following requirements in order to run on a mobile phone: 

• The main class needs to be a subclass of javax.microedition.midlet.MIDlet 
• The MIDlet needs to be packed inside a JAR file (e.g. by using the jar-tool) 
• The JAR file needs to be pre-verified by using a preverifier (ref). 
• In some cases, the .jar file needs to be signed by the mobile phone's carrier.”  

JavaFX 

 
JavaFX [10] is a family of products and technologies from Sun Microsystems. It is intended to be used to 
create Rich Internet applications or RIAs (web applications that have the features and functionality of 
traditional desktop applications) that simplify and speed the creation and deployment of high-impact 
content for a wide range of devices. Currently JavaFX consists of JavaFX Script and JavaFX Mobile (an 
OS for mobile devices), although further JavaFX products are planned. 

 
 C# 

 
C# [11] is an object-oriented programming language developed by Microsoft as part of the .NET 
initiative and later approved as a standard and which has a procedural, object-oriented syntax based on 
C++ and includes influences from aspects of several other programming languages (most notably Delphi 
and Java) with a particular emphasis on simplification. 

It  is intended to be suitable for writing applications for both hosted and embedded systems, ranging from 
the very large that use sophisticated operating systems, down to the very small having dedicated 
functions.  

Although C# applications are intended to be economical with regards to memory and processing power 
requirements, the language was not intended to compete directly on performance and size with C or 
assembly language. 

 
2.1.2. Models for representing data 
 
XML  
 
The Extensible Markup Language (XML) [12] is a general-purpose specification for creating custom 
markup languages. It is classified as an extensible language because it allows its users to define their own 
elements. Its primary purpose is to facilitate the sharing of structured data across different information 
systems, particularly via the Internet and it is used both to encode documents and to serialize data. In the 
latter context, it is comparable with other text-based serialization languages such as JSON and YAML.  

 

 JSON 

 
JSON [13] is a data interchange format which is based on a SAFE subset of JavaScript. It can represent 
simple or complex structured data, but cannot represent functions or expressions but just strictly data. It 
has very specific rules of syntax, so it is very straightforward to determine that a JSON text is 
syntactically correct. It can easily be converted into a JavaScript value, which makes it a very convenient 
format for use with JavaScript. There is support for use of JSON with many other languages, including 
C#, Java, Perl, PHP, Python, and Ruby. 

   

 XFN 

 
XFN [14] is a simple way to represent human relationships using hyperlinks. It consists of a data 
interchange format that treats hyperlinks like edges in a social graph. By adding additional information to 
the links on a website, you can describe relationships between people. In recent years, blogs and blogrolls 
have become the fastest growing area of the Web. XFN enables web authors to indicate their 
relationship(s) to the people in their blogrolls simply by adding a 'rel' attribute to their <a href> tags, e.g.:  
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As more people have come online and begun to form social networks, some services have arisen in an 
attempt to show how the various nodes are connected. Such services are useful for discovering the 
mechanical connections between nodes, but they do not uncover the human relationships between the 
people responsible for the nodes. 

 

 FOAF 

 
FOAF files are text documents written in XML syntax that adopt the conventions of the Resource 
Description Framework (RDF).   

The FOAF project [15] is based on the use of “machine readable” Web homepages for people, groups, 
companies, and so on. If people publish information in the FOAF document format, machines will be able 
to make use of that information. To achieve this, the "FOAF vocabulary" provides a collection of basic 
terms that can be used in these Web pages. The heart of the FOAF project is a set of definitions designed 
to act as a dictionary of terms that can be used to express claims about the world. The initial focus of 
FOAF is the description of people, since people links together everything that is described in the Web: 
documents, web pages, messages, photos, and so on. 

Computer programs will be able to scutter around a Web of documents designed for machines rather than 
humans, storing the information they find, keeping a list of "see also" pointers to other documents, 
checking digital signatures (for the security minded) and building Web pages and question-answering 
services based on the harvested documents. 

 

 
2.1.3. Server Data Base 
 
MySQL 

 
MySQL [18] is a simple, yet powerful Open Source Software relational database management system. It 
uses a language called SQL (Structured Query Language) for adding, accessing, and processing data in a 
database. Even though MySQL typically run on Linux/Unix servers in conjunction with PHP, it is 
available for both Linux and Windows. This database management system is noted for its speed, 
reliability, and flexibility. 

 

PostgreSQL 

 
PostgreSQL [19] is an object-relational database management system (ORDBMS) that runs on all major 
operating systems, including Linux, Mac OS, Solaris, Windows, etc. It is released under a BSD-style 
license and is thus free software. As with many other open-source programs, PostgreSQL is not controlled 
by any single company, but relies on a global community of developers and companies to develop it. 

 

Native XML Database (NXD) 

 
NXD [20] is an XML database that: 

• Defines a (logical) model for an XML document -- as opposed to the data in that document -- 
and stores and retrieves documents according to that model. Examples of such models are the 
XPath data model [21], the XML Infoset [22], etc. 

• Has an XML document as its fundamental unit of (logical) storage, just as a relational database 
has a row in a table as its fundamental unit of (logical) storage.  

• Is not required to have any particular underlying physical storage model, so may not actually be 
a standalone database at all. It can be built on a relational, hierarchical, or object-oriented 
database, or use a proprietary storage format such as indexed, compressed files.  

<a href="http://jeff.example.org" rel="friend met">... 

http://jeff.example.org
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2.1.4. Handset Data Base 
 

RMS 

 
The Record Management System (RMS) [23] is a simple record-oriented database that allows a MIDlet to 
persistently store information and retrieve it later. Different MIDlets can also use the RMS to share data. 

A record is an individual data item. RMS places no restrictions on what goes into a record: a record 
contains anything that a sequence of bytes can represent, so it does not have any fields, but consists of a 
single binary field of variable size. The responsibility for interpreting the contents of a record falls 
entirely on the application. RMS provides the storage and a unique identifier, nothing else. While this 
division of labor complicates things for applications, it keeps RMS small and flexible, what are important 
attributes for a MIDP subsystem. At the API level, therefore, records are simply byte arrays.  

 

2.1.5. Communication standard technologies 
 
• Between handsets 
 
NFC 

 
Near Field Communication [1], a standards-based, short-range wireless connectivity technology that 
enables simple and safe two-way interactions among electronic devices, operating in the 13.56 MHz 
frequency range, over a typical distance of a few centimeters. Like ISO 14443, NFC communicates via 
magnetic field induction. It supports data rates of 106, 212, or 424 kbit/s and NFC devices are able to 
receive and transmit data at the same time. 

 

 

 

 

 

 

 

 

Figure 4. NFC Communication 
 

There are two modes:  

• Passive Communication Mode: The Initiator device provides a carrier field and the target device 
answers by modulating existing field. In this mode, the Target device may draw its operating 
power from the Initiator-provided electromagnetic field, thus making the Target device a 
transponder. 

• Active Communication Mode: Both Initiator and Target device communicate by alternately 
generating their own field. A device deactivates its RF field while it is waiting for data. In this 
mode, both devices typically need to have a power supply. 

Main use cases for NFC: 

• Card emulation: the NFC device behaves like an existing contactless card 

• Reader mode: the NFC device is active and read a passive RFID tag, for example for interactive 
advertising 

• P2P mode: two NFC devices are communicating together and exchanging information. 
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Main possible applications: 

• Mobile ticketing in public transport – an extension of the existing contactless infrastructure. 

• Mobile Payment – the device acts as a debit/ credit payment card. 

• Smart poster – the mobile phone is used to read RFID tags on outdoor billboards in order to get 
info on the move. 

• Bluetooth pairing – in the future pairing of Bluetooth 2.1 devices with NFC support will be as 
easy as bringing them close together and accepting the pairing. The process of activating 
Bluetooth on both sides, searching, waiting, pairing and authorization will be replaced by a 
simple "touch" of the mobile phones. 

 

Bluetooth 
 
Bluetooth [24] is an open specification for seamless wireless short-range communications of data and 
voice between both mobile and stationary devices. For instance, it specifies how mobile phones, 
computers and PDAs interconnect with each other, with computers, and with office or home phones. The 
first generation of Bluetooth permits exchange of data up to a rate of 1 Mbps per second, even in areas 
with much electromagnetic disturbance. It transmits and receives via a short-range radio link using a 
globally available frequency band (2.4 GHz ISM band). 

 

2.1.6. Other Technologies 
 
GPRS 

 
GPRS (General Packet Radio Service) [25] is a standard for wireless communications that allows packets 
of data, such as e-mail and Web content, to travel across a wireless telephone network and to the Internet. 
It is often referred to as "2.5G" technology (in comparison to first- generation (1G) wireless technology 
which is used for analog cell phones, and second-generation (2G) wireless technology which is used for 
digital cell phones). In addition to the GPRS cell phone, laptops can be enabled by adding a GPRS 
adapter to connect to the Internet. GPRS networks consist of two main elements: SGSN (Service GPRS 
Support Node) and GGSN (Gateway GPRS Support Node). 

 

REST 
 
Representational State Transfer (REST) [26] is a software architectural style for distributed hypermedia 
systems as the worldwide web. It is a set of principles that define how Web standards, such as HTTP and 
URIs, are supposed to be used (which often differs quite a bit from what many people actually do). If 
REST principles are taken into account while designing an application, the system will end up exploiting 
the Web’s architecture to the benefit of the programmer. In summary, the five key principles are: 

 

• Give every “thing” an ID 

• Link things together 

• Use standard methods 

• Resources with multiple representations 

• Communicate statelessly 

  

OpenID 

 
OpenID [27] is an open, decentralized, free framework for user-centric digital identity. OpenID takes 
advantage of already existing internet technology (URI, HTTP, SSL, Diffie-Hellman) and realizes that 
people are already creating identities for themselves whether it be at their blog, photostream, profile page, 
etc. With OpenID you can easily transform one of these existing URIs into an account which can be used 
at sites which support OpenID logins. 
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This framework eliminates therefore the need for multiple usernames across different websites, 
simplifying your online experience. Moreover, OpenID technology is not proprietary and is completely 
free. For businesses, this means a lower cost of password and account management, while drawing new 
web traffic. For users, it lowers frustration by letting users have control of their login. 
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3. Implementation and Evaluation 
 
3.1. Comparison of Solutions 
 
After studying and considering the different alternatives, a decision has been taken about which one 
should be used in the platform and why. Both alternatives chosen and motivations are described next: 
 

3.1.1. Programming language 

 
Regardind the programming language and after to study several options the adopted solution is showed in 
this chapter. 
 
•   Server 
 
It has been decided to use JavaEE, since it is more powerful and robust than PHP. Unlike PHP, it enables 
modularizing both user interface and server routines (JSP and Servlets), splitting the code of both sides 
clearly so they can be differenced.  
 
Another good reason for using it is that PHP has not supported objects until its last version. However Java 
has been an OOL (Object-Oriented Language) since it was created, so it has a bigger amount of tools for 
handling objects, and a better support and management for them.   
 
Moreover, Java is free using and commercial support can be used just in case that it is necessary. On top 
of that, the language is more powerful and richer than PHP, and is clearly large-scale applications-
oriented. Once a programmer becomes familiar with it he realizes that the amount of tools that contains is 
much bigger than PHP. 
 
• Handset 
 
In order to implement the code for the handsets JAVA ME will be used, as is the more widely supported 
platform by cell phone manufacturers, whereas C# is only supported by devices that implement a 
Windows platform.  
 
As for JavaFX, it is orientated to new devices with big both process and storing capabilities (state-of-the-
art cell phones, PDAs. etc). JAVA ME however is a more contrasted and settled down language (and 
therefore bug-free) and is widely used among programmers.   
 
 
 

3.1.2. Models for Representing data 
 
An implementation of XML specification will be used as well, as it is the most spread standard language 
specification and helps to modularize and clarify the server application code, making the communication 
between server and handsets easier. 
On top of that, it is extensible, so both profile and context information can be easily added. It is used both 
to encode documents and to serialize data, so they can be sent through the net. Last but not least, it also 
allows ranking structures, so by having a look at the hierarchy even more information will be obtained. 
 
JSON has been chosen as well because is a data interchange format which is based on a SAFE subset of 
JavaScript. It has very basic and specific rules of syntax, so it is very easy to parse. Moreover it is the data 
format that Google Social Graph uses. It also supports JSON and many other languages, including C#, 
Java, Perl, PHP, Python, and Ruby. 
 
There are some data formats that, although they have not been implemented directly in the platform, they 
have been used in an implicit way, in some cases when using the API proportioned by extern companies. 
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So parsers will become necessary in order to deal with the information that stems from these ones. They 
are common and wide-spread standards, such as XFN and FOAF. Each one has different characteristics, 
and offer different types of information. 
 
XFN is a simple way to represent human relationships using hyperlinks.  Its use is really easy. By adding 
additional information to the links on a website, you can describe relationships between people.  
 
FOAF files are text documents written in XML syntax that adopt the conventions of the Resource 
Description Framework (RDF), that is a general and wide spread method to model information. 
 
 
3.1.3. Server Data Base 
 
As for the database, the option is MySQL [18], since this database management system is noted for its 
speed, reliability, and flexibility and it can run on all major operating systems, including Linux, Mac OS, 
Solaris, Windows, etc. Moreover, MySQL uses a threaded model for server processes, wherein all of the 
users connect to a single database daemon for access whereas PostgreSQL [19] uses a non-threaded 
model where every new connection to the database gets a new database process. 
 
MySQL does a very good job even on the busiest sites; it certainly has some problems handling hundreds 
of connections per second, but these problems are resolvable. Random disconnects and core dumps are 
exceptionally rare. However PostgreSQL is much worse in this aspect. Random disconnects, core dumps 
and memory leaks are usual. 
 
Moreover, it has a much larger user base than PostgreSQL, therefore the code is more tested and has 
historically been more stable than PostgreSQL and more used in production environments. 
 
It has also been decided not to use a Native XML Database (NXD) since it is not intuitive for the user. 
These databases define a logical model for an XML document and manage data according to that model. 
Examples of such models are the XPath and XQuery. Both of them are procedural languages, unlike SQL 
that is declarative. Therefore, the first two require the user to have a certain facility with programming 
logic, and is not very easy to learn. 
 

 

3.1.4. Handset Data Base 
 
RMS was the only option in this case, provided that its use is inherent to the use of JAVA ME. It 
provides the storage and a unique identifier, so it keeps itself small and flexible, what are important 
attributes for a MIDP subsystem. At the API level, therefore, records are simply byte arrays.  
 

 

3.1.5. Communication standard technologies 

 
Regarding the Communication technologies, they involve two ways: handset-handset and handset-server, 
below the chosen technologies. 
 

•  Between handsets 
 
NFC was the technology that was intended to be used from the beginning, since despite its range it has a 
fast connection time, much lower than other wireless connectivity technologies such as Bluetooth. 
Besides, NFC devices are able to receive and transmit data at the same time. That makes it really suitable 
for group creation management. 
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•  Between handset and server 
 
As for communicating handsets and server, the decision is to make use of HTTP. Sockets are more 
powerful and easy to implement for communicating server and client. On the other hand, if there is a 
firewall, then nothing will work anymore.  Hence, for communicating over the web, or outside of a LAN 
(where firewalls prevent you opening arbitrary sockets) then HTTP is the best way forward.  
 
Besides by using this protocol, requests can be fitted into the GET/POST/PUT framework. By using 
sockets, nevertheless, it would become necessary writing both a server and a client. 
 
 
3.1.6. Other Technologies 
 
Cell phones will use GPRS to communicate, since it is the most spread packet oriented Mobile Data 
Service available to users nowadays. ). It will be used for Internet communication services such as email 
and World Wide Web access. 
 
It would be interesting as well to adopt the principles of REST [26] while designing and implementing 
our platform, which will supposedly lead to make the most of it to the benefit of the programmers.  
 
Last but not least, OpenID could offer to our clients the possibility of having one only username for all 
the accounts that he keeps in external companies, so he can easily log in through our server. Besides, the 
server can also retrieve data about the profile of the user as well as about the relationships with other 
users in those external networks, as long as this companies support OpenID, and offer different services 
concerning that information.  
 
 
3.2. Solution adopted 
 
The system will consist of a servlet-bused server that will provide the users services using NFC tagging. 
Regarding the server, provided that efficiency was one of the most important requirements of the 
platform, the best solution was using servlets. They are fast, have low resources comsumption and are 
able to interact amongst them (since they are executed by threads of the same process). In order to make 
use of servlets, a servlet container must be used as well. 
  
The communication and interaction between handsets will be carried out by Near Field Communication. 
As for the communication between server and handsets, this will be handled by using HTTP servlet calls 
and a certain XML, specifically generated for that tasvk. Therefore, the data flow between server and 
handsets will be serialized and embedded in that specific XML. The data exchange between server and 
database will be held by MySQL queries from the server, and the information requested will be sent back 
automatically by the database.  
 
Some APIs will be installed in the server in order to enable it to connect and request services from extern 
companies (f.e. Facebook, MySpace, etc) and social network servers (f.e. Google social graph, etc). As a 
result, this will make it possible for the users to benefit from the information that these other platforms 
can offer and use it dynamically.  
 
Finally, since the data coming into the server will be retrieved in many different formats (JSON, FOAF, 
XFN, etc) parsers of these data representations will maybe become necessary as well.  
 
The physical characteristics of all the components, as well as the type and version of all the software used 
in the platform can be checked out in the Appendix 6.8. 
 
 
 
 



Luleå University of Technology                                                                                                  Ericsson AB 
                                                                                                         
 

21 

• Analysis 
 
Before starting to codify a preliminary study must been done in order to implement a correct and 
methodological design, since creating an abstract model of the system keeps abstraction, modularization 
and order in the code that is going to be implemented, making it more understandable, simple and 
therefore it will be easier to realize changes on it in the future. 
 
In order to perform the analysis, a standard modeling language will be used to describe processes, data 
flows and objects. More specifically, UML will be applied in this case. 
 
In the field of software engineering, the Unified/Universal Modeling Language (UML) [28] is a 
standardized visual specification language for object modeling. UML is a general-purpose modeling 
language that includes a graphical notation used to create an abstract model of a system, referred to as a 
UML model.   
 

• Functionality 
 
As for functionality, the designers have come up with the next use cases, trying always to cover as much 
scenarios and situations as possible. Due to time restrictions these use cases have not been implemented 
(Search Users, Search Groups). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 5. UseCases 

 
 
 
 
 
 
 

Figure 6. Use cases Diagram 
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As shown in the in Figure 7, there are four actors but basically two of them are the most important. Those 
are “user” and “group owner”. A user is a generalization of a group owner. In other words, group owners 
can do everything that a user can do, but moreover they have additional possibilities in the system, such 
as group management over the groups that they own, for instance.   
 
Apart from them there must be always an administrator who is in charge of the system management. 
Finally, there are some use cases that involve requesting data from external social networks, but that 
functionality will not be implemented. 
 
In the same way, some use cases have been represented by interaction diagrams, in order to clarify the 
dynamic behaviour of the system as much as possible. These are shown in the Appendix 6.1. 

 

3.3. Description of Prototype 

 
3.3.1.  Server 

 
As it has been said in former sections, the server-side of the platform will consist in a java servlet-guided 
server. In other words, every request made by the user from his handset will be handled by a servlet, or by  
a thread of a servlet, to be more exact.  
 
The servlet container run in the platform will be Apache Tomcat 6 [29]. More specific details about the 
server are given in following chapters.  

 
More specific data about the codification of the server side are given in the Appendix 6.5. As for the 
performance of the server, with the purpose of obtaining an approximate idea of the behaviour that the 
platform chosen should have theoretically a study of the performance has been carried out. Both process 
and results obtained can be found  in Chapter 3.5. 
 
 

3.3.1.1. Structure and decomposition in subsystems 

 
Regarding the structure of the system, it can be divided in five different subsystems according to the 
different kinds of functionality that the application will provide with. The following subsections refer to 
each one of those subsets. 
 
 

• Profile and Friends 

 
This section represents the part of the system related to the management of user profiles, and it keeps 
track of all the relationships between them. 
 

• Groups 

 
This subsystem carries out the management and control of the groups. It will become necessary to check 
the privileges of the users when they do a request. Some actions can only performed by the owner of the 
group, that is, the user that created it. 
 

• Multimedia 
 
The multimedia subsystem is the part of the application dealing with the multimedia content. Each 
multimedia resource can be associated only with one user, that will be its owner (the user that uploaded it 
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to the system) and will correspond only to one group as well. As mentioned before, permits must be 
checked before carrying out the task requested by the user. 
 

• Inbox 
 
This section refers to that part of the system which refers to the inbox that the server uses to leave 
messages for the users. These messages are generated and stored in the database. Every time that the 
application starts in the handset, a list with the number of unread messages from the inbox is requested 
and sent to the terminal. This number is shown on the screen. If the user browses through the inbox option 
of the menu, a list with all the unread messages is sent to the user as well. At first this functionality was 
going to be part of the profile and friends subsystem, but later it has been considered to have entity 
enough in order to be separated in a different subset. 

 

• External social networks and accounts 
 
The last part of the system includes all the use cases dealing with social networks situated out of the 
platform. It will offer to the user the possibility of manage an account made on a different social network, 
feeling free to request content from them through the system. This functionality has not been 
implemented by time restrictions.  
 
 
Finally, the UML class diagram that comprises all the subsystems and its relationships between them: 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 7. Main server class diagram 
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3.3.1.2. Services 

 
The functionality of the system has already been generally described in the analysis. However, the 
services have not been described in detail yet. Each service needs to receive specific information to be 
able to execute and will return specific information (or not) as well.  
 
It must be taken into account that maybe the mission of the service is not sending a response but 
performing an action on the database, such as an insertion, update or deletion.  
 
Therefore each usecase will correspond to one service offered by the system. The services are detailed in 
the Appendix 6.2 . They are grouped by subsystems.  
 

 
3.3.1.3. Implementation Design 

 
As regards the global design of the server application, and after considering several alternatives, it has 
been decided that a three-layered model will be the most suitable choosing, and therefore the one that has 
been performed. 
 
Its main aim is to modularize and clarify the code and at the same time to isolate some characteristics and 
functionality that is considered to have entity enough to be a part of the architecture itself.  
 
 

Interface

Service Provider

Database Access

 
 

Figure 8. The three-layered model 
 
Starting from the lower level, the first layer will consist of the basic functionality necessary to access the 
database. This layer will contain the basic functions regarding the connection, such as opening and 
closing it. Moreover, there will be other functions that will handle the execution of the queries requested 
by the user, differentiating between those which alter the database and those that do not (just request 
information).   
 
As for the intermediate layer, it contains the business logic that is the software necessary in order to 
enable the communication between the other layers. This is the layer that will provide the application the 
services, will carry out all the work, using for that the lower layer, and that will accomplish the tasks 
requested, whether it is serving resources, updating the database or both.  
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The upper layer will be in charge of the communication with the handset. It will receive the requests and 
handle them properly, using for that lower layers, that is sending it to the intermediate layer that will carry 
out the service requested.  
 
 

3.3.1.4. Services Management Process 
 
Once than both implementation and object hierarchy have been mentioned it is time to describe the entire 
process of service management in detail. 
 
When the server starts running, and before handling any petition, the lower layers must be created. So two 
important objects are generated, one that opens a new connection to the database and will handle the 
communication between server and database, and other that will be called each time a service is requested 
and will handle them.  
 
Once that objects are created, and that a connection to the database has been opened, the server is ready to 
receive petitions. All the requests arrive to the upper layer that acts as a switch and calls a different 
method of the lower layer according to a distinguishing parameter passed in the query string received. 
The aim of this parameter is to identify unambiguously the service requested. If the parameter is unknown 
or the number of the parameters is not correct the server will return a message to the user to inform him 
that the service does not exist.  
 
In case that the distinguishing parameter matches with any of the services, a method of an instance of  
“service provider” (class situated in the business intermediate layer) will be called. This method will 
perform the service requested. It will access the database as many times as necessary and will return the 
response to the user. 
 
This response will depend on the type of service requested. In case of adding new information to the 
database, an integer will be returned. This value will correspond to a new id generated for the entity that 
has been inserted in the database. This value will be stored in the RMS of the handset. The reason is that 
it is worth saving some data in the handset so the user does not need to request too much information to 
the server, provided that those connections are expensive regarding time. Moreover the user will not need 
range in his cell phone in order to ask for those basic services. 
 
Sometimes the user will ask to do updates or deletions in the database. In that case the user will receive a 
message of success or error depending on the success or not of the operation requested. In case of error 
details will be given in the message. 
 
In case the user requests to upload or download multimedia content to one group, the request and the 
response will consist on a stream of bytes respectively. This information is split and recomposed on a file 
at the other side.  
 
Last but not least, the user can request some non-multimedia information as well. In this case, a specific 
XML has been created to standardize the communication between handset and server. When the 
information returns from the database it is embedded into an object. A list of objects is created if 
necessary. Then the object is transformed into XML and serialized into a string. Then it is ready to be sent 
back to the handset with a message of success in some cases. On the other side the handset will parse the 
XML and extract the information. 
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Figure 9. Service management process 
 
 

3.3.1.5. Servlet Hierarchy 
 
It is self-evident that using servlets increases both efficiency and scalability of the system, provided that 
they handle different requests by separate threads within the web server process. But even so, there are 
parts of the system that are expected to be more exposed to significant amounts of load. This is the case of 
multimedia system.  
 
Even considering that big data transferences are not expected, provided that the handsets have limited 
capabilities, it can happen that many simultaneous petitions of uploading/downloading multimedia 
content can turn out to be fatal for the system.   
 
Even a big amount of just ordinary petitions regarding groups, profiles or friends, or obtaining member 
lists of moderately big groups can end up in a collapse of the system. 
 
In order to avoid that situation, the first idea consisted in separating the services that deal with multimedia 
content from the rest and creating a servlet for that specific task. 
 
The next idea, that was the definitive as well, was implementing one servlet for each subsystem. It would 
be more appropriate like that, considering the subdivision of the system, and more efficient and faster at 
the same time as well.  
 
So the servlet hierarchy will finally consist of five servlets that will manage the services regarding one 
subset of the system each one.  
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3.3.1.6. Communication with Handsets  
 
As mentioned two chapters before, a specific XML has been created to standardize and simplify the 
communication between handset and server. It is available in the Appendix 6.3. 
 

 

 

3.3.1.7. Resources Location 
 
It will become necessary to establish a specific place for the multimedia content where the servlets can 
store and extract content from, so it can be organized and the server can easily know where to store or to 
find a specific type of content or where.  
 
By agreement it has been decided that the multimedia content will be stored in the following folder: 
 
 

 

 
 
 
Inside there will be 5 subfolders, one for each different type of content (“/messages” for messages, 
“/videos” for video files, etc). 

 
Figure 10. Location of multimedia resources in the server 

 

3.3.2. Database 

 
Although the server is an important part of the system, since it manages the requests, a database becomes 
necessary as well in order to manage and store the data received by the server. That data must be 
organized on a proper way and easily accesible when the server requests it. 
 
As mentioned before, the database chosen for the system is MySQL. Summing up, it is a relational 
database management system (RDBMS) used all over the world. It runs as a server providing multi-user 
access to a number of databases. That is really useful when carrying out tests of the services. Parallel 
auxiliary databases can be built and used and the main database can still be accessed meanwhile. 
Moreover threads of different servlets can simultaneously access as well. 
 

/usr/local/multimedia 
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3.3.2.1. Database Design  

 
The design of the database has important similarities with the classes previously obtained during the 
analysis. Actually, the E/R diagram is almost analogous to the class diagram. For each class of the system 
the attributes will be described. The type and meaning of each will be commented in the Appendix 6.7. 
 
 
3.3.2.2. Implementation details 

 
Apart from the application of the transformation rules in the former section, some implementation 
decisions have been taken as well.  
 
For instance, when choosing the primary key for the “user” table. It have been decided that only the field 
“userId” will conform the primary key but there are two other fields (“login” and “cardId”) that must be 
unique, because the database can´t allow that two different users have the same login. Something similar 
happens with the card ID.    
 
In the same way, when choosing the primary key for the table “profile-socialnetwork-account”, that 
comes from a ternary relationship, it have been established that the fields “accountId” and 
“socialNetworkId” will conform the primary key. That is to say, one account of one social network can 
only belong to one user. However, a user can have more than one account in the same network or even 
use the same account in different networks (the base for OpenID). 
  
As regards friendship, it is managed in the following way. There is a table “profile-friend” that relates 
each profile ID with more profile IDs. The friendship must be always a “two-way street”, that is, 
bidirectional between the users. Otherwise the information would be inconsistent.  
 
In order to make things more simple, when a user is created an empty profile is created for him and a 
group as well, that will be his group of friends. The first member of this group will be himself. Finally he 
will be inserted in the “profile-friend” table as a friend of himself. These operations apparently useless 
simplify the implementation of some rather complicated services.   
 

 

3.3.2.3. Backups 

 
In all databases is necessary to make copies of data so may be used later to restore the original after a data 
loss event or a file corruption. In this case, moreover, they had an additional utility. 
  
Sometimes when testing the services local tests were carried out since it was easier, faster and it wasn´t 
necessary to access the server. That was an important matter, due to it was impossible to access from 
outside the intranet. Both local database client and server were used as well, so when it was neccesary to 
modify the database, was easier to backup it on a “.sql” file, copy the file to the server and then restore it 
in the server database. 
   
Anyway, the main aim of the backups was to ensure the consistence of the database. So in the future the 
backup process will be automated in the system. The path in the server where all the backups will be 
stored is: 
 

 

 

 
Next are shown the commands used to backup and recover respectively the database in the server:  
For performing the backup the mysql service “mysqldump” was called: 
 
 
 
 
 

/usr/local/mysql_backups 

mysqldump –u root –p -–databases ergodb > backup_file.sql 
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As for restore the database, it was just to call mysql with the appropriate parameters: 
 
 

 

 

3.3.3. Handset 

 
Before to explain the internal functionality of the handset prototype it is mandatory to tried to clarify 
some technical features.  Since the main aim of this project is to build a mobile social network platform 
the handsets will be the instruments which allow the users communicate among them.  
 
As mentoined the handset prototype will has a Java ME application using the NFC technology so a 
specific API will be required in order to take advance of this technology. 
 
More specific data about the codification of the handset side are given in the Appendix 6.6. 
 

 

3.3.3.1. Structure and decomposition in subsystems 

 
Regarding the Mobile side, it was investigated which the technologies and components that the prototype 
should implement, about the communication among them and with the file store system as well, and 
finally the communication with smart environments. This process took care of follow the Model-View 
Controller (MVC) [35] pattern design, splitting the visual and the control part. Below  it is showed a 
general vision of the final system structure: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11. Modular Handset division 
 

 

• GUI 
 
This module has the graphic interface, they are classes the user will interact with. The 
handsets do not have a great capacity of process and calculation so generally it is not easy 
getting the independence from the rest of the layers. Therefore, sometimes the modulation 
will be sacrifice in favour of the speed. 

mysql –u root –p ergodb < restore_file.sql 
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• Communication 

 
It is the responsible of the external communication, with the Server and with other handsets 
as well. In order to communicate with the server it will use “http” protocol, that means 
simple connections and short and briefs data exchanges, after that the connection will be 
closed. To connect with handsets it will use the NFC technology, fast and free of charge. 

 
• Security 

 
The communication must be always controlled by a security module. Basically it will 
manage the Login system and avoid illegal access to the NFC tag. 

 
• Parsers 

 
As the application will be improved it will add new parsers. The data flow (server-handset) 
is always over xml documents or similar languages (HomeML), therefore is mandatory for 
our system be able to extract the data despite the kind of  xml received. 
 

• Push Registry 
 
One of the most advanced features of JAVA ME is that it is able to execute applications by 
means of an event, thanks to the PushRegistry API it will launch the application answering 
to an external tag.  
 

• Access Data Base 
 
Module that accesses into the file system handset, any access will be through this layer. 
Generally it will not store too much information in the handsets. By means of that, it will 
avoid problems with the data consistency between handset and server. 
 

• RMS 
 
RMS means Record Management System. It is the data base system used in JAVA ME and 
work with “registers”, fast and easy. 

 

 

3.3.3.2. Screens Division 

 
The prototype must offer an easy and suitable graphic interface for the users. It allows the user to take 
advantage of all the services. That is why the application has a Menu to get through inside the main 
blocks of the system, namely: Friends, Groups, Profile, Inbox and Social Networks, apart from other less 
important. 
 
A first review of the services: 
 

• Add friends, delete friends 
• View Profiles 
• View and edit profile 
• Create group, delete group, view members, invite friend. 
• Upload, Download and delete multimedia content (Messages, Audio, Images, Video) 
• Activate, deactivate NFC 
• Receive new messages from Inbox 
• Import friend from Social Network 
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Each one of those should be available from the graphic interface. Below the final diagram of screens 
is shown: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 12. Main Screens GUI Handset 
 
 
• MIDlet 
 
   Init the application and throw the next components: 

- PushRegistry: It throws once and remains listening for the next tag detection. 
- ThreadInBox: This thread is always launched when the user run the MIDlet. It receives the 

messages from the Server. It can be disabled in the “InBox” menu. 
- Menu: The main menu. Show several options, namely: Friends, MenuGroups, Profile, 

Inbox, NFC, Help, Exit.  
 
• Friends 
 
    This option is split into two: 

- Import Social Network Friends:  Allow the user to import his friends from external Social 
Networks. Therefore the user must indicate the network/s. 

- View Friends: List with all the friends stored in the Server. If the user select one then either 
he can view the user info or delete the user.  
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• MenuGroups 
 
    It handles the group management: 

- View Groups: List with all the groups in which the user is member/owner. The user can 
select it and get inside: 

o Group:  Inside a group 
� Invite Friend: Select one or more friends from the “Friend list” in order to 

invite them to join us. 
� Delete / Leave: If the user is the owner he can delete the group otherwise 

he is able to leave it whenever. 
� Settings: Only for the owner. 
� Messages/Events/Video/Audio. 

 

• Profile 
 
The personals profile. It is important to stress the option “Add Social Network”. The user should let the 
server know about the new Social Networks in which he will search. 
 
• InBox 
 
Shows to the user the messages received from the Server, something like: new messages(n),  new 
requests(n1), new friends(n2), and so on. 

 

• NFC 
 
Activate/Deactivate the tag detection. It will be improved later on in order to take advantage of the 
different NFC ways. 

 

 

3.3.3.3. Communication Handset-Server 
 
The communication between the handset user and the Server follow the next process. The user requests a 
service and the server response with the appropiate information but always with a xml document. Later 
the handset parsing the document and generate the different objects to work with them. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 13. Communication Handset-Server 

 

                       

 

 

Parser XML 
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Each class which does a request to the Server will be responsible to call the parser and make good use of 
the new objects. This is posible because of the classes implemented a interface called 
“AnswerFromServer” which send the response from the server to the appropriate class. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 14. Interface AnswerFromServer 

 
 
3.3.4. Services provided by External Social Networks 
 
An interesting idea came up while building the application so it was put into practice. The initial thought 
was to allow the user to request not only the standard services offered by the application but other 
services provided by external social network websites which the user had an account in.  
 
A study was made in order to find out which global social networks were the most popular and demanded 
currently, so that the user from the mobile device was able to request a service normally offered via web 
by these companies only by sending a standard petition to the server. This would log the user in the 
external network and request a service from it. The information would be retrieved by the server and sent 
back to the handset without anything to be done by the user.  
 
This has been tried on two of the most important social network sites existent nowadays: Facebook and 
MySpace. 
 

3.3.4.1. Facebook services 
 
As regards Facebook, this company offers an API (opened in June 2007) that can be freely used by 
anyone to access the information stored in their servers. The main aim of this API is to encourage 
developers to create applications for Facebook that can be used by Facebook users inside the context of 
its website or from the outside. They provide client libraries for its API for java and PHP as well. These 
are officially supported. The library provides: 
 

• Session handling 
• Facebook parameter processing and validation 
• “Low level” methods converting and signing parameters and sending them in a CURL (or basic, 

if CURL is not available) HTTP call to the server, as well as converting the XML response into a 
PHP array 

• PHP function calls wrapping the API calls to use the low level methods 
• Some utility methods provided for convenience 
• Constants 

 
Class 1 

Class 2 

Class n 

<interface> 

AnswerFromServer 

 

 

Internet 
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There are several types of Facebook applications: 
 
The API can be used from external web applications, external desktop applications and internal web 
applications. Every application using the API has to authenticate itself and the user before information is 
exchanged between Facebook and the application. 
 

• External web applications: The user is redirected to Facebook, where he will authenticate 
himself using his user name and password. From there, he is sent back to the external web 
application with an authentication token. 

 
• External desktop applications: The application has to request an authentication token from 

Facebook and then send the user to a login page in a browser (using the authentication token). 
As soon as the user successfully logged in, he can close the browser and work with the 
application. 

 
• Internal web applications: The user is authenticated on the Facebook web site. The application is 

displayed from within the Facebook site in the “canvas”. 
 
 
As far as usability is concerned, the lack of secure http support though is a real drawback, as there is no 
way to safely transport critical information (other than the login/authorization information) between 
Facebook and the application. 
 
 

3.3.4.2. Facebook services implementation 
 
After considering several options the decision was to implement an external desktop application in Java 
that enabled the user to request Facebook services through his own account. For that the client Facebook 
API for Java was installed.  
 
The implementation was successfully carried out. However, big difficulties were encountered while 
finding a way of handling the entire login experience from within the application, saving the user from 
doing it himself, since Facebook doesn´t allow it. Actually, amongst its guidelines [31] the following are 
included: 
 
Applications may not: 
 

• Contain functionality that requests or collects Facebook site usernames or passwords from any 
user. 

 
• Contain functionality that proxies usernames or passwords for the purposes of automating logins 

to the Facebook Site. 
 
 
So implementing the application as was planned would represent a TOS (terms of service) violation. That 
fact becomes using a Facebook application a terrible user experience, and prevents this kind of 
applications from being implemented for mobile devices. 
 
It must be pointed out that lots of developers aren´t agree with this decision and think that the API should 
be revised in order to get this feature improved [32]. 
 
 

3.3.4.3. MySpace services 
 
As for implementing MySpace services, OpenSocial was used. This is an open standard built by Google 
and several other social networking sites that provides a common set of APIs for building social 
applications that run across multiple websites. 
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One of these networking sites is MySpace, so this API sits between a developer's code and the MySpace 
Developer Platform. Developers call into OpenSocial, and it in turn calls into the MySpace Developer 
Platform. 
 
OpenSocial defines several basic social networking objects, as well as implementations for how to get 
and update those objects. MySpace, meanwhile, maps those objects to MySpace server-side API calls. 
 
These are the essentials of OpenSocial: the DataRequest and the DataResponse. The wanted data is 
batched into “DataRequest” and the results are obtained from “DataResponse”. 
 
The request process starts with an Ajax call to the MySpace RESTful APIs, which return the results in 
JSON format. MySpace itself will parse the response and map it to a set of OpenSocial Person objects, so 
the response will finally get evaluated into JavaScript objects that will be used in the client application.  
 
 

3.3.4.4. MySpace services implementation 
 
As tried before with Facebook, the application was intended to request data from the social network’s 
servers and receive it on the mobile device without getting through any logging procedure by the user.  
 
The problem in this case came from the fact that the mobile devices used had no browser, and MySpace 
does not allow a third-party to proxy log-in requests. The application could bounce a browser to 
MySpace, have the user sign-in and then bounce back to the application with a token, but it still required 
the user to enter the information directly into the MySpace website, and it was impossible to automate 
that. For that reason this alternative was also discarded. 
 
 

3.5. Performance Study 

 
In this chapter a study of the physic features of the server will be carried out and its behavior under 
certain conditions will be analyzed from a theoretical approach. 
 
The first part of the study will consist of a non-too-exhaustive analysis of the measurements obtained by 
an internationally recognized performance-analyzing organization such as SPEC [33] for this concrete 
platform.  
 
In the second part a model of the system will be designed, developed and tested. Later the results obtained 
will be discussed.  
 

3.5.1. SPEC Measurements evaluation 
 
With the purpose of obtaining an approximate idea of the behaviour that the platform chosen should have 
theoretically, some SPEC results have been review. The studied data can be divided in several parts 
coinciding with the different aspects of the machine, regarding processor speed, throughput, performance 
of the machine as a server and as a database.  
 
Firstly, the main variables that determine the performance are shown. The processor is compared with 
other similar processors made by Intel and AMD. Some of them are slightly more powerful. 
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Figure 15.  SPEC overall platform performance 

 
As can be observed, the speed seems to be a good factor, since this characteristic in the processor given is 
very similar to the “Quad-Core” ones that belong to an upper series of Intel Xeon processors.  However, it 
doesn´t happen any similar with the throughput, more known as productivity. Both Intel and AMD 
“Quad-Core” based platforms have a remarkable distance on this feature. 
   
The software configuration used for this study was SUSE* Linux* Enterprise Server 10 (x86_64) 
2.6.16.21-0.8-smp and Intel® C++ Compiler for Linux version 10.0. 
 

 
Figure 16. SPEC web server performance 

 
As for performance as a server the distance between “Dual-Core” and “Quad-Core” widens. Nevertheless, 
in comparison with a similar platform such as “Dual-Core AMD Opteron 2222” the performance is 
slightly lower, even with double size of L2 Cache.  
 
Anyway due to the task that the server is going to carry out an interesting test is the one that shows  the 
number of HTTP requests handled per second. On that, the architecture implemented gets ahead of AMD. 
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The software configuration used in this case was RedHat Enterprise Linux 5 2.6.18-8.e15 and Rock Web 
Server v1.4.1 (x86_64). The results have been taken from SPECweb*20051. 
 

 
Figure 17. SPEC database performance 

 
As it may be observed in the former graphic, the number of cores in Intel Xeon processors is proportional 
to the performance in accomplishing database-related tasks, such as online transactions. The processor 
given shows a notably high behaviour in this case with an important amount of online transactions 
processed per minute. 
 
The software configuration used in this case was Microsoft Windows Server 2003 Enterprise x64 Edition 
and Microsoft SQL Server 2005 Enterprise x64 Edition. 
 
It must be pointed out that the results offered are just a possible approximation to the real performance of 
the platform implemented for this thesis, since the software configurations used by SPEC are similar but 
not the same in some cases, or totally different in other cases, such as the database server performance 
test. 
 

3.5.2. System modeling and analysis  
 
There are mainly three different techniques that can be applied in order to evaluate the performance of a 
computer system: Monitoring, modeling and simulating.  
 
The first of all consists in injecting a specific load into the system and monitoring the reaction that it has.  
 
The second one entails building an analytic model of the system based on mathematic formulas and 
analyzing the results obtained. It will not be applied since it requires lots of calculations and must be 
properly validated and verified. 
 

                                                
1 SPECweb2005 is the next-generation SPEC benchmark for evaluating the performance of World Wide Web 
Servers. It consists of three separate, distinct workloads, each with its own submetric: SPECweb*2005_Banking, 
SPECweb*2005_Ecommerce, and SPECweb*2005_Support. While the individual submetric scores do indicate the 
total number of simultaneous user sessions the server can support, the overall SPECweb2005 metric for a compliant 
result is the geometric mean of the three submetrics, normalized to a reference platform score. Accordingly, a 
SPECweb2005 score of 100, for example, would indicate the same overall performance as the reference platform. A 
score of 200 would indicate an overall performance that is double that of the reference platform, etc. 
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Last but not least, there is a technique that consists in creating software that represents a real model of the 
system, so that it simulates some characteristics of its behavior. This model must be validated and verified 
as well. This one should be discarded as well, due to the fact that the cost and time of developing the 
software necessary is not acceptable. 
 
Therefore, the chosen option involves using monitorization software to test the capability of the platform 
in general terms, and checking the individual behaviour of some of the different parts which it is 
composed of as well, such as web server. The monitoring software used was WAPT [36].   
 
Mainly two tests were carried out. The first one consisted in simulating requests made by a fixed load of 
only 20 users. As the program did not allow simulations with more than 20 users a loop on the actions 
that they performed was established, so they would repeat all the actions 999 times. It was a way of 
injecting more load in the server. The run time was 3 minutes. 
 

 
Figure 18. WAPT Fixed-load Performance Test – HTTP Requests per second 

 
The results obtained show that the number of HTTP requests attended by second decreases with the time 
even though the number of users stays constant. However, as can be appreciated in the following graphic 
the response time keeps always in the same values that are about 0.02 seconds. Just in the end seems to 
grow significantly.  

 
Figure 19. WAPT Fixed-load Performance Test – Response time 
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In order to evaluate the performance of a computing system sometimes it is vital to check the stess 
capabilities, in order to find the breakpoint of the platform performance against the maximum user load. 
In this sense, the second test consisted in injecting load on it little by little, that is adding more users that 
request services gradually until the system finally collapsed. 

 
The second test consisted in introducing ramping up users gradually, from 11 to 20, with the same loop 
modification that the previous test. The test duration in this case was a period of 10 minutes. 

 
 

 
 

Figure 20. WAPT Stress Performance Test – HTTP requests per second 
 
 
It may be observed how the tendency is irregular in this case, since the number of HTTP requests 
attended per second varys considerably for the same amount of load, most of them within a range of 250 -
300 requests processed per second.    

 
 

 
 

Figure 21. WAPT Stress Performance Test – Response time 
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As for the response time, it experiments a slightly gradual growing behaviour, starting from 0.03 seconds 
in the beginning to finally reach 0.07 seconds per request processed. That means that the response time 
grows with the time, probably due to the fact that resources comsuption affects to the overall 
performance. 
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4. Discussion 

4.1. Summary 

 
There have been almost 5 months of hard work on this master thesis and of course lots of problems came 
across.  Some of them were due to lack of knowledge, other times due to work over new technologies 
without an established version and finally problems due to software settings and technical issues of the 
programming languages used as well. 

 
The developed work can be split in three basic stages: 
 

a. Research 

   
As a first step it was tried to narrow and finally set the specific topic for the thesis. There were just main 
concepts or keywords such as: social networks, NFC, web 2.0, mobility, share, multimedia, groups, smart 
environment, etc. After finding background information about the issues and technologies which were 
going to be used, some other former thesises were read as well. Finally all the information was evaluated 
in order to rule out the less important documents.  
 
This task wasn´t easy, since lots of problems were found, just as the big amount of technologies dealt 
with, often quite new and with a few support provided. Sometimes just small communities and forums 
provided useful information.  
  

b.  Basic Prototype 

 
As soon as the necessary information was gathered, the first prototype version was commenced. It should 
be a simple prototype in both handset and server in such a way that it would be able to carry out the basic 
features of a social network using NFC technology. The prototype should allow users to: create new 
groups, add users, make different kind of searches, edit profiles, share multimedia content and so on. 
 

c. Complete Functionality & Advance Features & Final Tests 

  
 Last but not least all the implementation work regarding the prototype should be performed. That means 

that all the basic services should be available. On the other hand, as regards the server side, another 
feature that should be achieved was the interaction with external API´s such as: Facebook, Google social 
graph, etc.  

 
However, the schedule was not strictly followed since in the beginning a lot of time was spend on 
research and in trying to integrate some of these advanced technologies as well. 
  
The time schedule that was planned in the beginning to perform this master thesis is showed below: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 22. TimeLine Prototype 
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Unfortunately some of the advanced features could not be carried out due to time restrictions. 
 

4.2. Discussion Results 

 
In this chapter some of the problems found are analyzed and the way of sorting them out in case it was 
possible is explained as well. 
 
The research was split up in two different parts, starting by the mobile application. The first task was 
doing a brief study of the JAVA ME language in order to refresh the programming skills in it. However, it 
took a lot of time to study the NFC API (Nokia) in order to analyse and understand all the possibilities it 
could offer. 
 
The first idea was to start up the application just after tagging a handset, getting the user “id” and sending 
this information to the server at the same time. Finally it was proved that the handset was not able to carry 
out both operations just with one tag, at least not in the internal Nokia tags. 
 
Another important issue was to build a design pattern with the purpose of extracting objects from a XML 
document. The main aim of doing so was to get the advantage of embedding and serializing the 
information in order to send and manage it more easily. That information could then be suited into objects 
directly to make immediate use of them in the system. Some problems came up at this point because of 
the incompatibility between the Nokia emulator and the parser “kXML2” [44]. After checking the official 
Nokia forum and other internet sources a solution was found by modifying the source code of the parser. 
 
On the other hand, in the Server side some time was spent just to set up and configure the UNIX server. 
After installing all the software required (javaEE SDK, Tomcat, MySQL, etc) there were still some 
problem during the configuration as well.  
 
The Facebook API and the Google OpenSocial were also studied, and after some basic tests it turned out 
to be that the API could not be used without a previous login so it was tried to automate the user login 
experience by using Javascript technology. Nevertheless, it did not work since the mobile devices did not 
have a browser installed and dealing with that was out of the main aim of the thesis. Finally, another 
interesting feature was to apply REST principles to the code by making use of the RESTful API ( JSR311 
- Sun Microsystems). This API has not an official release yet so it is hard to get good support and 
information about it. That is the reason why it was decided to put it off and finally did not have time to 
work on it. 
 
As for the second part of the work more specific problems came across, most of them strongly connected 
with services and usecases: 
 
As regards the “Add new friends with TAG” use case, it was decided to get an identifier from the user. 
The first idea was to store a unique ID in the internal Tag that should have been previously requested and 
sent by the server. After that it was considered that another user could tag another handset and read the ID 
in order to send it to the server, although this way could not be possible because of restrictions in the 
internal TAG. Specifically, it consists in two separated areas. The first one is an ISO14443 smart card that 
is not able to write itself but can be written by another external card. This option was not suitable. The 
second area is a MiFare1k smart card. In that one it could be possible to write using the same card but the 
problem was that it was quite complicated to work over this kind of internal tag. It would become 
necessary then to deal with a low-level API (byte level) which would mean spending a lot of time. 
Moreover it was not sure whether or not the tag would be read for another external tag. So finally in order 
to test this, the MIDlet should be signed. 
 

Provided the aforementioned, the chosen option was finally to read the unique ID tag. It was not 
necessary to spend much time in order to get it, and everyone who logs in the system can be easily 
identified. The server will send to the handset a new ID (associated to the new friend) and it will be stored 
in its database. 
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Once the use cases related to upload/download image files were finished the work went on in order to 
make the platform able to store and manage the rest of media files (audio, video, etc). Some troubles have 
been found as well: 
 

• The images are sent as a stream of bytes. That means that the image must be rebuilt in both sides. 
In order to find how to rebuild it some examples from Sun Microsystems were checked. After 
doing different tests it was finally concluded that it was not possible to work with images bigger 
than 150 Kb. Otherwise both emulator and handset would crash throwing an “Out of Memory” 
exception. It happened with audio and video files as well. The only solution was to work with 
smaller files because of those obvious limitations in the handsets. 
 

• On the other hand, every time that an image was rebuilt in the server side it was just obtained a 
corrupted file. It was finally fixed using a Base64 encoding algorithm. Sun Microsystems 
included it in the “MIPD API” but did not work in the real handsets so another one that worked 
properly had to be searched by browsing in internet.  

 
Concerning to the server, there were some important issues that had to  be sorted out, and that supposed 
an important loss of time as well.  
 
First of all, the servlet container should be configured properly, and making it able to find the Java 
servlet API. It was tried to copy the jar libraries in one folder and include the path in the CLASSPATH 
environment variable, but it did not work. It took some time to find out that the first thing that the server 
does when it is executed is to delete the current CLASSPATH, so after browsing the net for some time 
way fixing it was found. It consisted in modifying a script called “setclasspath.sh” that can be found in 
the “/bin” subfolder of the tomcat home directory.  
 
Another issue regarding Tomcat was the fact of that it could not find the “com.mysql.jdbc.driver” class, 
that is, it was not able to find the driver libraries of the mysql java connector, and all after configuring it 
properly just as the manual said. The following alternatives were tried in that order: 
 

a. Placing the library file .jar inside the jdk folder “java/jdk/jre/lib/ext” 
b. Placing the library file .jar inside the Tomcat folder “Tomcat_home/bin” and include the path in 

the environment variable CLASSPATH (that will affect all the projects). 
c. Placing the library file .jar inside the folder “WEB-INF/lib” of a project and include the path in 

the environment variable CLASSPATH (that will affect just that project). 
 

Both the second and the third option turned out to be correct, but the second was chosen, due to the fact 
that it will make things easier when increased the amount of web projects uploaded to the server.  
 
Working with the database was quite an issue at first as well. One remarkable problem was the no-case-
sensivity of the mysql server while restoring the database from a script. In order to make tests easily and 
be able to work at home, that is, without the need of being connected to the server, a local mysql database 
was used and dumped to a script. Later it was restored in the server database by means of executing that 
script. But at first that script gave errors during its execution and did not create the database properly on 
the server. Sometimes it was the other way round. It did not restore the local database with a script 
generated in UNIX containing the server database. That was due to the fact that UNIX converted all the 
names of the tables in the script to lower case by default. It took some time to figure it out. 
 
About XML parsing, the parser used by Mozilla Firefox uses gave some troubles as well. While testing 
some HTTP calls on the browser (before sending it to the handsets)  it suddenly appeared that some of the 
information was not being displayed properly on the response. After doing several checkings something 
really interesting was discovered. It turned out to be that the parser had conflicts when parsing two XML 
nested folders, that is, with same name but in different position in the hierarchy. For example: 
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Figure 34. Example of XML parsing conflict 
 
 
This was solved by using different names for the labels, and separating labels and content with spaces in 
some cases. 
 
Last, but not least, a migration of the operating system in some computers used for this thesis from 
Windows 2000 to Windows Vista caused the loss of previous software settings and information, and 
moreover part of the software had to be reinstalled, with the consequent loss of time.  Besides, in many 
cases Vista was not compatible with part of the software that was previously being used. 
 
 

4.3. Conclusions 
 

Throughout this master thesis deep research has been done on new technologies, being most of them 
part of the Web 2.0. Furthermore some of the last web 2.0 APIs have been studied and used as well. 
Mainly Facebook, Google Social Graph, NFC, OpenSocial, RESTful, etc.  
 
As a result, a strong, solid, modular, and easily extensible mobile social network platform has been 
built. The user will not be just offered basic social network services regarding groups, friends and 
multimedia sharing but he will also be able to request some other services which get the most of the 
Near Field Communication technology.  
 
The possibility to request external services supplied by other social networks through the current 
platform should be given to the user as well. Nevertheless, this part of the system was not 
implemented due to several problems regarding both usability and legal issues. The former is due to 
the fact that some social networks force the user to go through the login experience in order to be 
able to request the services offered by them. In many cases this login must be via web, what prevents 
mobile devices from establishing a connection. This could be handled by installing and using a 
browser on the mobile. The latter, however, is not easy to solve since some of the networks studied 
declare that requesting and collecting usernames and passwords implies a TOS Violation, so that 
means a punishable offence. Moreover, they also affirm that external applications may not contain 
functionality that proxies usernames or passwords for the purposes of automating logins to the social 
network site. Therefore, the idea of supplying external services was completely unapproachable, so it 
was finally discarded. 
 
It must be highlighted that services regarding application fields different to social networks creation 
and management have not been implemented due to time restrictions. 
 
Despite those facts, the base of the platform has been implemented and innovative features can be 
added taking advantage of the mobile web 2.0 possibilities. Hopefully the task will be taken up by 
someone else. 
 
As regards personal experience, this thesis was useful to refine some knowledge and skills in some 
programming languages already familiar, such as Java, J2EE as well as JAVA ME. Valuable 
aptitudes that surely will be useful in a professional job have also been acquired. 
  
It must be pointed out that hard work has been done in order to make progress, especially dealing 
with some specific problems. Nevertheless most of them turned out to be sorted out. As a result, 
essential aptitudes of a Computer Engineer were acquired. Those comprised not just implementing 
software, but also learning how to research, analyze and design a computing system step by step. 
 

<Body> 
<Message> 

<Title> </Title> 
<Body> </Body> 

<Message> 
<Body> 
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Besides, since the team was composed by two people, another important quality obtained has been 
teamwork. This includes sharing responsibilities, providing new ideas in order to reach the 
objectives set, giving mutual help, sharing and exchanging ideas and facing up to unexpected 
problems, incoherences and delays as well. 
 
Summing up, this master thesis has been a great opportunity, since it gave the chance to partly 
explore a state-of-the-art field such as the mobile web 2.0, which is likely to be one of the most 
demanded computer issues in a near future.  
  
 

 

4.4. Future Work 
 

Hopefully, the reader will have been able to follow the building of the system and will have got a rought 
idea of the technologies implemented in order to understand the internal structure of the application and 
its functionality. However there have been some technologies and functionality that could not be included 
because of time restrictions. 

 
For that reason, some other goals suggested are: 

 
• Ending the prototype: In spite of the prototype runs properly, some basic services must be 

developed and some GUI features must be improved as well. 
 

• Implementing security: The server side should control the sessions of the handsets and 
register all the actions. 

 
• Integrating the prototype with external social networks (Facebook, Google Open Social...): 

In order to take advantage of the Web 2.0 opportunities some new social networks should 
be integrated and its services offered by the application. 

 
• Integrating and doing it compatible with OpenID:  This technology can be used together 

with many social network sites allowing the users to log in with a unique identifier. 
 

• Using HomeML instead of our own XML format to transfer the information: “HomeML” is 
a specific meta-language to define smart environments so the application could be applied 
to these environments as well. 
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6. Appendices 

6.1. Sequence Diagrams 

 
•  User Login 

 

 
 
•   Add Friend Tag 
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•   Get Profile Friend 

 

 
 

 
•   Invite Friend 
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•   Delete Friend 

 

 
 

 

 
•   Create Group 
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•   Accept Join Group 

 

 
 

 
•   Get Members 
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•   Delete Group 

 

 
 

 
•   Download Multimedia 
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•   Upload Multimedia 

 

 
 

 
•   Get Images 
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•   Get Messages Inbox 
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6.2. Services 

 
The platform built offers different services that can be requested from a mobile terminal. The 
functionality of the system has been divided into five different groups of services, according to the part of 
the system that they fit in the best. 

 

6.2.1.   Subsystem 1:  Profile & Friends 

 
This section contains the services that deal with user profiles and relationships among users. 

 

• Request Friend Profile 

 
Name Request Friend Profile 

Receives -An integer that is the id that identify the user 
-An integer that  is the id of the friend that will be deleted 
-A string “getProfileFriend” to distinguish it from the rest of services 

Description It must be checked that both user and friend exist and that the user that he wants to add 
as a friend is a friend already. Once that all the verifications have been done the data is 
requested to the database. 

Return -An XML string that contains a <Profile>object or an error message that gives details 
about the cause of it in case of error. 

Call http://213.115.115.166/ergo/ProfileAndFriendServlet?userId=<int>&friendId=<int> 

&getProfileFriend 
 
 

• Ask for FriendShip (no Tag) 

 

Name Ask for FriendShip 

Receives -An integer that is the id that identify the user 
-An integer that is the id that identify the friend 
-A string “askForFriendship” to distinguish it from the rest of services 

Description It must be checked that both user and friend exist and that the user that he wants to ask 
for friendship to is not a friend yet. Once that all the verifications have been done a 
message of friendship request is sent to the inbox of the friend. He will be able either to 
accept or to reject the petition. 

Return -An integer that is the id of the new friend, so it can be stored in the RMS database of the  
handset of the user or an error message that gives details about the cause of it in case of 
error. 

Call http://213.115.115.166/ergo/ProfileAndFriendServlet?userId=<int> 

&friendId=<int>&askForFriendship 

 

 

 

 

 

http://213.115.115.166/ergo/ProfileAndFriendServlet?userId=
http://213.115.115.166/ergo/ProfileAndFriendServlet?userId=
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• Accept  FriendShip 

 

Name Ask for FriendShip 

Receives -An integer that is the id that identify the user 
-An integer that is the id that identify the friend 
-An integer that is the answer given by the user. “0” for reject and “1” for accept 
-A string “acceptFriendship” to distinguish it from the rest of services 

Description It must be checked that both user and friend exist and that the user that had asked for 
friendship is not a friend yet. Once that all the verifications have been done if the answer 
is positive the database is updated with the new relationship established and a message is 
sent to the inbox of the user that asked for friendship to inform him that the petition has 
been accepted. 

Return -An integer that is the id of the new friend, so it can be stored in the RMS database of the 
user’s handset or an error message that gives details about the cause of it in case of error. 

Call http://213.115.115.166/ergo/ProfileAndFriendServlet?userId=<int> 

&friendId=<int>&answer=<int>&acceptFriendship 

 

• Add new friend using Tag 

 

Name Add new Friend using Tag 

Receives -An integer that is the id that identify the user 
-A string that  is the id of the card placed inside the mobile device 
-A string “addFriendTag” to distinguish it from the rest of services 

Description It must be checked that both user and friend exist and that the user that he wants to add 
as a friend is not a friend yet. Once that all the verifications have been done the database 
is updated with the new relationship established. 

Return An integer that is the id of the new friend, so it can be stored in the RMS database of the  
handset of the user or an error message that gives details about the cause of it in case of 
error. 

Call http://213.115.115.166/ergo/ProfileAndFriendServlet?userId=<int> 
&cardId=<String>&addFriendTag 

 

 

 

 

 

 

 

 

 

 

 

 

 
The user just needs to hold his handset near to another phone with NFC capabilities and the NFC reading 
mode on. The tag will trigger the start of the application and  the handset will show a screen informing to 
the user that he has a new friend.  

 

 

 

                                   

http://213.115.115.166/ergo/ProfileAndFriendServlet?userId=
http://213.115.115.166/ergo/ProfileAndFriendServlet?userId=
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• Delete Friend 

 

Name Delete Friend 

Receives -An integer that is the id that identify the user 
-An integer that  is the id of the friend that will be deleted 
-A string “deleteFriend” to distinguish it from the rest of services 

Description It must be checked that both user and friend exist and that the user that he wants to add 
as a friend is a friend already. Once that all the verifications have been done the database 
is updated and the relationship selected is deleted. 

Return A message indicating that the operation was successful or an error message that gives 
details about the cause of it in case of error. 

Call http://213.115.115.166/ergo/ProfileAndFriendServlet?userId=<int>&friendId<int> 
&deleteFriend 

 

 

 

 

 

 

 

 

 

 
 
In this case the user will check his friend list from the main menu. He will select one and the option 
“delete” from the menu. If it is possible the friend will be deleted and he will disappear from the friend 
list. Other services related to him, as checking his profile will not be allowed for the user anymore and 
viceversa. 

 
• Login into the System 

 

Name Login into the System 

Receives -A string that will be the login of the user in the system 
-A string that will be the password of the user in the system 
-A string that  is the id of the card placed inside the mobile device  
-A string “loginUser” to distinguish it from the rest of services 

Description It must be checked that both login and cardId are unique, and therefore don´t exist 
already in the system. Once that all the verifications have been done the database is 
updated with the new user. This service only will be requested the first time that one user 
logs into the system. 

Return -An integer that is the id that will identify the user in the database (will be stored in the 
RMS of the handset) or an error message that gives details about the cause of it in case of 
error. 

Call http://213.115.115.166/ergo/ProfileAndFriendServlet?login=<String> 
&passwd=<String>&cardId=<String>&loginUser 

 

 

 

 

 

                             
                  

http://213.115.115.166/ergo/ProfileAndFriendServlet?userId=
http://213.115.115.166/ergo/ProfileAndFriendServlet?login=
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This service is only requested the first time that a user starts the application. He will be shown a screen 
where he should fill in his data, that are login and password. When the user selects the option “Login” the 
data will be sent to the server that will store them in the database. The handset will show then a message 
of welcome to the user. The following times that the user starts the application he will not need to log in 
again.  

 
• Update Profile 

 

Name Update Profile 

Receives -An integer that is the id that identify the user 
-A string that is the new name of the user in his profile  
-A string that is the new address of the user in his profile  
-A string that is the new phoneNumber of the user in his profile  
-A string that is the new email of the user in his profile  
-A string “updateProfile” to distinguish it from the rest of services 

Description It must be checked that the user exists. Once that all the verifications have been done the 
data is sent and the database is updated. 

Return -A message indicating that the operation was successful or an error message that gives 
details about the cause of it in case of error. 

Call http://213.115.115.166/ergo/ProfileAndFriendServlet?userId=<int> 

&userName=<String>&address=<String>&phoneNumber=<String> 

&email=<String>&updateProfile 

 

 

 

 

 

 

 

 

 

 

 
 
This service can be requested from the main menu, if the user selects the option “profile” and then the 
option “edit”. He will be asked to fill in several fields with his data and finally press “OK”. The 
information will be sent to the server and stored in the database. Finally the user will be shown a screen to 
give him notice that his profile has successfully been updated. 

 

 

                                             
 
 

                                                                               
 

http://213.115.115.166/ergo/ProfileAndFriendServlet?userId=
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• Obtain id from name  

 

Name Obtain id from name 

Receives -An integer that is the id that identify the user 
-A string that is the name of the user whose id is requested 
-A string “obtainId” to distinguish it from the rest of services 

Description It must be checked that both user and name exist. Once that all the verifications have 
been done the database answers with the information requested. 

Return -An integer that is the id that corresponds to the name sent, so it can be stored in the 
RMS database of the handset of the user or an error message that gives details about the 
cause of it in case of error. 

Call http://213.115.115.166/ergo/ProfileAndFriendServlet?userId=<int> 

&name=<String>&obtainId 

 
 

6.2.2.   Subsystem 2:  Groups 

 
This section contains the all the services related to creation, management and deletion of the groups 
existent in the system.  

 

 
• List Groups Owned 

 

Name List Groups Owned 

Receives -An integer that is the id that identify the user 
-A string “groupsOwned” to distinguish it from the rest of services 

Description It must be checked that the user exists. Once that all the verifications have been done the 
data is requested to the database. 

Return -An XML string that contains a list of  <Group> objects that are the groups which the 
user is owner of and a message indicating that the operation was successful or an error 
message that gives details about the cause of it in case of error. 

Call http://213.115.115.166/ergo/GroupServlet?userId=<int>&groupsOwned 

 
 
• Request Members of a Group 

 

Name Request Members of a Group 

Receives -An integer that is the id that identify the user 
-An integer that  is the id of the group selected 
-A string “getMembers” to distinguish it from the rest of services 

Description It must be checked that both user and group exist and that the user belongs to the group. 
Once that all the verifications have been done the data is requested to the database. 

Return - An XML string that contains a list of <Member> objects with id and name of each one 
and a message indicating that the operation was successful or an error message that gives 
details about the cause of it in case of error. 

Call http://213.115.115.166/ergo/GroupServlet?userId=<int>&groupId=<int> 

&getMembers 

 

 

 

 

http://213.115.115.166/ergo/ProfileAndFriendServlet?userId=
http://213.115.115.166/ergo/GroupServlet?userId=
http://213.115.115.166/ergo/GroupServlet?userId=
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• Invite Friend to a Group 

 

Name Invite Friend to a Group 

Receives -An integer that is the id that identify the user 
-An integer that is the id that identify the friend 
-An integer that is the id that identify the group 
-A string “inviteFriend” to distinguish it from the rest of services 

Description It must be checked that user, friend and group exist. The user must be a member of the 
group already and the one who will be invited to the group mustn´t be a member of it. 
Once that all the verifications have been done a message of invitation is sent to the inbox 
of the friend. He will be able either to accept or to reject the petition. 

Return - A message indicating that the operation was successful or an error message that gives 
details about the cause of it in case of error. 

Call http://213.115.115.166/ergo/GroupServlet?userId=<int>&friendId=<int> 

&groupId=<int>&inviteFriend 

 
 
• Accept joining to a Group 

 

Name Accept joining to a Group 

Receives -An integer that is the id that identify the user 
-An integer that is the id that identify the message of invitation 
-An integer that is the id that identify the answer 
-An integer that is the answer given by the user. “0” for reject and “1” for accept 
-A string “acceptFriendship” to distinguish it from the rest of services 

Description It must be checked that both user and friend exist and that the message exists and has 
been sent properly. At the same time the user that had asked for friendship must be a 
friend and cannot be in the group yet. Once that all the verifications have been done if 
the answer is positive the database is updated with the new member joined to the group 
and a message is sent to the inbox of the user that send the invitation to inform him that 
the petition has been accepted. 

Return -An XML string that contains a list of  <Group> objects that is the updated list of groups 
which the user is member of and a message indicating that the operation was successful 
or an error message that gives details about the cause of it in case of error. 

Call http://213.115.115.166/ergo/GroupServlet?userId=<int> 

&messageInboxId=<int>&answer<int>&acceptJoinGroup 

 

 
• Edit Group 

 

Name Edit Group 

Receives -An integer that is the id that identify the user 
-An integer that is the id that identify the group 
-A string that is the new name of the group 
-A string that is the new topic of the group 
-A string “editGroup” to distinguish it from the rest of services 

Description It must be checked that both user and group exist and that the user belongs to the group. 
The new name mustn´t coincide with any other used by the rest of the groups. Last but 
not least, the user must be the owner of the group in order to be able to edit it, so that 
checking must be done as well. Once that all the verifications have been done if the 
answer is positive the database is updated with the new data for the group. 

Return -A message indicating that the operation was successful or an error message that gives 
details about the cause of it in case of error. 

Call http://213.115.115.166/ergo/GroupServlet?userId=<int> 

&groupId<int>&groupName=<String>&topic<String>&editGroup 

http://213.115.115.166/ergo/GroupServlet?userId=
http://213.115.115.166/ergo/GroupServlet?userId=
http://213.115.115.166/ergo/GroupServlet?userId=
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• Delete Group 

 

Name Delete Group 

Receives -An integer that is the id that identify the user 
-An integer that  is the id of the group that will be deleted 
-A string “deleteGroup” to distinguish it from the rest of services 

Description It must be checked that both user and group exist and that the user belongs to the group. 
Moreover the user must be the owner of the group in order to be able to delete it, so that 
checking must be done as well. Once that all the verifications have been done the request 
is sent to the database and the group is deleted from it. 

Return -A message indicating that the operation was successful or an error message that gives 
details about the cause of it in case of error. 

Call http://213.115.115.166/ergo/GroupServlet?userId=<int>&groupId<int> 

&deleteGroup 

 

 

 
• Delete Member of a Group 

 

Name Delete Member of a Group 

Receives -An integer that is the id that identify the user 
-An integer that  is the id of the group 
-An integer that is the id of the user that will be deleted 
-A string “deleteMember” to distinguish it from the rest of services 

Description It must be checked that user, the second user (that will be deleted) and group exist and 
that both user and second user belong to the group. Moreover the user must be the owner 
of the group in order to be able to delete a member of it, so that checking must be done 
as well. Once that all the verifications have been done the request is sent to the database 
and the member is deleted from the group selected. A message will be sent to the inbox 
of the user to inform him about the fact. 

Return -A message indicating that the operation was successful or an error message that gives 
details about the cause of it in case of error. 

Call http://213.115.115.166/ergo/GroupServlet?userId=<int> 

&groupId=<int>&userDeletedId=<int> &deleteMember 

 

 
• Leave a Group 

 

Name Leave a Group 

Receives -An integer that is the id that identify the user 
-An integer that  is the id of the group 
-A string “leaveGroup” to distinguish it from the rest of services 

Description It must be checked that user and group exist and that the user belongs to the group. 
Moreover the owner of the group cannot leave it, so that checking must be done as well. 
Once that all the verifications have been done the request is sent to the database and the 
member is deleted from the group selected. A message will be sent to the inbox of the 
user to inform him about the fact. 

Return -A message indicating that the operation was successful or an error message that gives 
details about the cause of it in case of error. 

Call http://213.115.115.166/ergo/GroupServlet?userId=<int> 

&groupId=<int>&leaveGroup 

 

 
 

http://213.115.115.166/ergo/GroupServlet?userId=
http://213.115.115.166/ergo/GroupServlet?userId=
http://213.115.115.166/ergo/GroupServlet?userId=
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• List Groups User 

 

Name List Groups User 

Receives -An integer that is the id that identify the user 
-A string “groupsUser” to distinguish it from the rest of services 

Description It must be checked that the user exists. Once that all the verifications have been done the 
data is requested to the database. 

Return -An XML string that contains a list of  <Group> objects that are the groups which the 
user is member of and a message indicating that the operation was successful or an error 
message that gives details about the cause of it in case of error. 

Call http://213.115.115.166/ergo/GroupServlet?userId=<int>&groupsUser 

 

 

 

 

 

 

 

 

 

 

 
This one can be requested directly from the main menu as well. If the user selects the option “groups” the 
entire list of groups of the user will be shown. From there he is able to access to one specific group in 
order to check its content. 

 
• Create Group 

 

Name Create Group 

Receives -An integer that is the id that identify the user 
-A string that is the name of the new group 
-A string that is the topic of the new group 
-A string “createGroup” to distinguish it from the rest of services 

Description It must be checked that both user and group exist and that the user belongs to the group. 
The name mustn´t coincide with any other used by the rest of the groups. Once that all 
the verifications have been done the data is sent and the database is updated with the new 
group. A message will be sent to all the friends of the user to let them know about the 
creation of the group. 

Return -An integer that is the id of the new group, so it can be stored in the RMS database of the 
user´s handset or an error message that gives details about the cause of it in case of error. 

Call http://213.115.115.166/ergo/GroupServlet?userId=<int> 

&groupName=<String>&topic=<String>&createGroup 
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The creation of a group is one of the most important services offered to the user. From the main menu 
choosing the option “groups” and later “options” he will have the possibility of creating a new group by 
choosing “new”. The he will be requested to give some data about the new group, such as its name and its 
topic. Then he should press “OK” in order to send the information to the server that will create the group. 
He will get a confirmation message on the screen if the request succeeded and a message will be sent to 
the inbox of all his friends to inform them about the fact. 

 

 
6.2.3.   Subsystem 3:  Multimedia 
 
This subset of the system comprises the management of the multimedia content belonging to the groups.    

 

• Obtain  Messages of a Group 

 
Name Obtain Messages of a Group 

Receives -An integer that is the id that identify the user 
-An integer that is the id that identify the group 
-A string “getMessages” to distinguish it from the rest of services 

Description It must be checked that both user and group exists and that the user belongs to the group 
Once that all the verifications have been done the data is requested to the database. 

Return -An XML string that contains a list of <Message> objects that are the messages uploaded 
to the group selected and a message indicating that the operation was successful or an 
error message that gives details about the cause of it in case of error. 

Call http://213.115.115.166/ergo/MultimediaServlet?userId=<int>&groupId=<Int> 

&getMessages 

 
• Obtain Videos of a Group 

 
Name Obtain Videos of a Group 

Receives -An integer that is the id that identify the user 
-An integer that  is the id of the group selected 
-A string “getVideos” to distinguish it from the rest of services 

Description It must be checked that both user and group exists and that the user belongs to the group 
Once that all the verifications have been done the data is requested to the database. 

Return -An XML string that contains a list of <Video> objects that are the video files uploaded 
to the group selected and a message indicating that the operation was successful or an 
error message that gives details about the cause of it in case of error. 

Call http://213.115.115.166/ergo/MultimediaServlet?userId=<int>&groupId=<Int> 

&getVideos 

 

• Obtain Audio of a Group 

 
Name Obtain Audio of a Group 

Receives -An integer that is the id that identify the user 
-An integer that  is the id of the group selected 
-A string “getAudioFiles” to distinguish it from the rest of services 

Description It must be checked that both user and group exist and that the user belongs to the group. 
Once that all the verifications have been done the data is requested to the database. 

Return -An XML string that contains a list of <Audio> objects that are the audio files uploaded 
to the group selected and a message indicating that the operation was successful or an 
error message that gives details about the cause of it in case of error. 

Call http://213.115.115.166/ergo/MultimediaServlet?userId=<int>&groupId=<int> 

&getAudio 
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• Obtain Events of a Group 

 
Name Obtain Events of a Group 

Receives -An integer that is the id that identify the user 
-An integer that  is the id of the group selected 
-A string “getEvents” to distinguish it from the rest of services 

Description It must be checked that both user and group exist and that the user belongs to the group. 
Once that all the verifications have been done the data is requested to the database. 

Return -An XML string that contains a list of <Event> objects that are the events uploaded to 
the group selected and a message indicating that the operation was successful or an error 
message that gives details about the cause of it in case of error. 

Call http://213.115.115.166/ergo/MultimediaServlet?userId=<int>&groupId=<int> 

&getEvents 

 

 
• Download Multimedia Content from a Group 

 
Name Download Multimedia Content from a Group 

Receives -An integer that is the id that identify the user 
-An integer that  is the id of the group selected 
-An integer that is the id of the resource requested 
-An integer that is the type of multimedia content that will be downloaded 
 (1=message, 2=video, 3=image, 4=audio, 5=event). 
-A string “downloadMultimedia” to distinguish it from the rest of services 

Description It must be checked that both user and group exist and that the user belongs to the group. 
It must be checked that both user and group exist and that the user belongs to the group. 
The file must exist and belong to the group selected. Once that all the verifications have 
been done the data is requested to the server and it splits the file send its content as a 
stream of bytes. The file will be recomposed by the handset later.  

Return -The multimedia content requested as a stream of bytes. 

Call http://213.115.115.166/ergo/MultimediaServlet?userId=<int> 

&groupId=<int>&resourceId<int>&type<int>&downloadMultimedia 

 

 
• Delete Multimedia Content from a Group 

 
Name Delete Multimedia Content from a Group 

Receives -An integer that is the id that identify the user 
-An integer that  is the id of the group selected 
-An integer that is the id of the resource requested to be deleted 
-An integer that is the type of multimedia content that will be deleted 
 (1=message, 2=video, 3=image, 4=audio, 5=event). 
-A string “deleteMultimedia” to distinguish it from the rest of services 

Description It must be checked that both user and group exist and that the user belongs to the group. 
The file must exist and belong to the group selected as well. Last but not least, the user 
must be the owner of the group in order to be able to delete multimedia content from it, 
so this checking must be carried out as well. Once that all the verifications have been 
done the request is sent to the server and the database is updated, being deleted the 
corresponding resource from the group selected. 

Return -A message indicating that the operation was successful or an error message that gives 
details about the cause of it in case of error. 

Call http://213.115.115.166/ergo/MultimediaServlet?userId=<int> 

&groupId=<int>&resourceId<int>&type<int>&deleteMultimedia 
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• Upload a message to a Group 

 
Name Upload a message to a Group 

Receives -An integer that is the id that identify the user 
-An integer that  is the id of the group selected 
-A string that will be the title of the message 
-A string that will be the body of the message 
-A string “uploadMessage” to distinguish it from the rest of services 

Description It must be checked that both user and group exist and that the user belongs to the group. 
The user must belong to the group in order to upload the message to it, so this checking 
must be performed as well. Once that all the verifications have been done the request is 
sent to the server and the database is updated, being stored the message in the database. 
That message will have a permanent relationship with both the user who wrote it and the 
group which belongs to. 

Return -A message indicating that the operation was successful or an error message that gives 
details about the cause of it in case of error. 

Call http://213.115.115.166/ergo/MultimediaServlet?userId=<int> 
&groupId=<int>&resourceId<int>&type<int>&uploadMessage 

 
• Obtain Images of a Group 

 
Name Obtain Images of a Group 

Receives -An integer that is the id that identify the user 
-An integer that is the id that identify the group 
-A string “getImages” to distinguish it from the rest of services 

Description It must be checked that both user and group exists and that the user belongs to the group 
Once that all the verifications have been done the data is requested to the database. 

Return -An XML string that contains a list of <Image> objects that are the image files uploaded 
to the group selected and a message indicating that the operation was successful or an 
error message that gives details about the cause of it in case of error. 

Call http://213.115.115.166/ergo/MultimediaServlet?userId=<int>&groupId=<Int> 
&getImages 

 

 

 

 

 

 

 

 

 

 

 

 
The user can access to this service by choosing the “groups” option and then selecting one of the groups 
in the list. Then he will move to the option “Images” and press “select”. The handset then will request the 
list of the images of that group and it will show it to the user. Nevertheless the images are not downloaded 
in that moment, but just some data about them, such as their name for example. 
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• Upload Multimedia Content to a Group 

 
Name Upload Multimedia Content to a Group 

Receives -An integer that is the id that identify the user 
-An integer that  is the id of the group selected 
-A string that is the name of the file that will be uploaded to the group 
-An integer that is the type of multimedia content that will be uploaded 
 (1=message, 2=video, 3=image, 4=audio, 5=event). 
-A string “uploadMultimedia” to distinguish it from the rest of services 

Description It must be checked that both user and group exist and that the user belongs to the group. 
The file must not exist. That means that there cannot exist two multimedia files of the 
same type with the same name. Once that all the verifications have been done the data is 
sent to the server as a stream of bytes. The file is recomposed by the server and stored in 
a specific folder, depending on its type. The database is updated as well. Finally, a 
message is sent to the inbox of all the members of this group to let them know that new 
multimedia content has been uploaded to the group. 

Return -A message indicating that the operation was successful or an error message that gives 
details about the cause of it in case of error. 

Call http://213.115.115.166/ergo/MultimediaServlet?userId=<int> 

&groupId=<int>&fileName<String>&type<int>&uploadMultimedia 

 

 

 

 

 

 

 

 

 

 
 
 
When a user wants to upload any kind of multimedia content to a group he must enter to the menu of a 
specific group and then select one specific type of content, as images for example. Then he must select 
“options” and look for the path where the resource is placed. Special filters have been implemented in 
order to allow the user to upload just the appropriate type of content depending on which menu he is. 
Then he must select the content and press the option “Send” and the file will be uploaded. The user will 
receive a message of confirmation in the screen and will be returned to the specific list of that type of 
content in the group. Finally, a message will be sent to the inbox of all the members of this group to let 
them know that new multimedia content has been uploaded to it.   

 

 
6.2.4.   Subsystem 4:  Inbox 
 
This section is referred to the services that deal with the users inbox, where they receive the messages 
sent by the server to notify them about different happenings that take place regarding their groups or 
friends.  
 
 
 

 

                                                                                                                                      

http://213.115.115.166/ergo/MultimediaServlet?userId=


Luleå University of Technology                                                                                                  Ericsson AB 
                                                                                                         
 

67 

•   Request Pending Messages in the InBox 

 

Name Request Pending Messages in the InBox 

Receives -An integer that is the id that identify the user 
-A string “getMessagesPendingInbox” to distinguish it from the rest of services 

Description It must be checked that the user exists. Once that all the verifications have been done the 
data is requested to the database. It will search for the messages that the user has not read 
yet. 

Return -A list of <MessageInbox> objects that contains all the unread messages of the user, or 
an error message that gives details about the cause of it in case of error. 

Call http://213.115.115.166/ergo/InboxServlet?userId=<int> 
&getMessagesPendingInbox 
 

 

•   Request Number of Pending Messages in the InBox 

 

Name Request Number of Pending Messages in the InBox 

Receives -An integer that is the id that identify the user 
-A string “getNumberPendingInbox” to distinguish it from the rest of services 

Description It must be checked that the user exists. Once that all the verifications have been done the 
data is requested to the database. It will search the number of messages that the user has 
not read yet. 

Return -An integer that is the number of messages in the inbox that the user has not read yet, 
that can be stored in the RMS database of the handset or an error message that gives 
details about the cause of it in case of error. 

Call http://213.115.115.166/ergo/InboxServlet?userId=<int> 

&getNumberPendingInbox 

 

 

 

 

 

 

 

 

 

 
 

 
This service will not be accessed directly from the user, but the handset itself will request it anytime it is 
needed. The amount of non-read messages will be shown on the screen in the main menu, just at the right 
of the option “Inbox”. Once the user has accessed to the inbox the number will be deleted.  

 

 

6.2.5.   Subsystem 5:  External Social Networks & Accounts 

 
This section covers the subsystem that manages the relationships between the users of the system and 
some other external social networks. These relationships, that are optional, will be defined by accounts in 
the different networks. 
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•   List External Social Networks 

 

Name List External Social Networks 

Receives -An integer that is the id that identify the user 
-A string “getSocialNetworks” to distinguish it from the rest of services 

Description It must be checked that the user exists. Once that all the verifications have been done the 
data is requested to the database. 

Return -An XML string that contains a list of  <SocialNetwork> objects that are the social 
networks offered by the system and a message indicating that the operation was 
successful or an error message that gives details about the cause of it in case of error. 

Call http://213.115.115.166/ergo/ESNAndAccountServlet?userId=<int> 
&getSocialNetworks 

 

 
•   Edit Account 

 

Name Edit Account 

Receives -An integer that is the id that identify the user 
-An integer that is the id of account which the user wants to edit 
-An integer that is the id of the social network of the account which the user wants to edit 
-A string that is the new login of the user for the account 
-A string that is the new password of the user for the account 
-A string “updateAccount” to distinguish it from the rest of services 

Description It must be checked that user, account and social network exist and that the login hasn´t 
been already used in that social network. The account must belong to the user as well. Once 
that all the verifications have been done the database is updated with the data for the 
account selected. 

Return -A message indicating that the operation was successful or an error message that gives 
details about the cause of it in case of error. 

Call http://213.115.115.166/ergo/ESNAndAccountServlet?userId=<int> 

&accountId=<int>&socialNetworkId=<int>&login=<String>&passwd=<String> 

&updateAccount 

 

 

•   Delete Account 

 

Name Edit Account 

Receives -An integer that is the id that identify the user 
-An integer that is the id of account which the user wants to edit 
-An integer that is the id of the social network of the account which the user wants to edit 
-A string “updateAccount” to distinguish it from the rest of services 

Description It must be checked that user, account and social network. The account must belong to the 
user as well. Once that all the verifications have been done the request is sent to the 
database and the account selected is removed from it. 

Return -A message indicating that the operation was successful or an error message that gives 
details about the cause of it in case of error. 

Call http://213.115.115.166/ergo/ESNAndAccountServlet?userId=<int> 

&accountId=<int>&socialNetworkId=<int>&login=<String>&passwd=<String> 

&deleteAccount 
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•   Create Account 

 

Name Create Account 

Receives -An integer that is the id that identify the user 
-An integer that is the id of the social network which the user wants to create the account in 
-A string that is the login of the user for the new account 
-A string that is the password of the user for the new account 
-A string “createAccount” to distinguish it from the rest of services 

Description It must be checked that both user and social network exist and that the login has not been 
already used in that social network. Once that all the verifications have been done the 
database is updated with the new account created. 

Return -An integer that is the id of the new account, so it can be stored in the RMS database of the 
user’s handset or an error message that gives details about the cause of it in case of error 

Call http://213.115.115.166/ergo/ESNAndAccountServlet?userId=<int> 

&socialNetworkId=<int>&login=<String> &passwd=<String>&createAccount 

 

 

6.3. XML Server Messages 

 
The most important features of the specification are following: 
 
 
 
<?xml version="1.0"> 

 <body> 

    message_resp_server:= <MESSAGE_RESP_SERVER> | object; 

  object:= <OBJECT> | <OBJECT> object; 

 </body> 

 
 

 

 

 

 

<OBJECT> 
 

<Profile id=""> 

 <userName></userName> 

 <address></address> 

 <phoneNumber></phoneNumber> 

 <email></email> 

</Profile> 

<User id=""> 

 <login></login> 

 <passwd></passwd> 

 <cardId></cardId>  

</User> 

<Group id=""> 

 <groupName></groupName> 

 <groupOwner></groupOwner> 

 <topic></topic> 

<Member_1 id=””> 

   <name></name> 

</Member_1> 

   … 

<Member_N id=””> 

   <name></name> 

</Member_N> 

</Group> 

 

 

<Message id=””> 

 <ownerId></ownerId> 

<groupId></groupId> 

 <size></size> 

 <title></title> 

 <date></date> 

 <body></body> 

</Message> 

 

<Video id=””> 

 <ownerId></ownerId> 

     <groupId></groupId> 

 <size></size> 

 <title></title> 

 <date></date> 

 <format></format> 

 <path></path> 

</Video> 

<Image id=””> 

 <ownerId></ownerId> 

     <groupId></groupId> 

 <size></size> 

 <title></title> 

 <date></date> 

 <format></format> 

 <path></path> 

</Image> 
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<Audio id=””> 

 <ownerId></ownerId> 

     <groupId></groupId> 

 <size></size> 

 <title></title> 

 <date></date> 

 <format></format> 

 <path></path> 

</Audio> 

<Event id=””> 

  <ownerId></ownerId> 

     <groupId></groupId> 

 <size></size> 

 <title></title> 

 <date></date> 

 <type></type> 

 <dateOfEvent></dateOfEvent> 

 <path></path> 

</Event> 

<Inbox id=””> 

 <MessageInbox_1> 

  <type></type>  

  <body></body> 

  <state></state> 

  </MessageInbox_1> 

… 

… 

 <MessageInbox_N> 

  <type></type>  

  <body></body> 

  <state></state> 

   </MessageInbox_N> 

</Inbox> 

 

 

 

 

<Friend id=""> 

 <name></name> 

</Friend> 

 

 

<Member id=””> 

 <name></name> 

</Member> 

 

 

<SocialNetwork id=""> 

 <name></name> 

 <url></url> 

</SocialNetwork> 

 

 

 

 

 

 

<Account id=””> 

<login></login> 

<passwd></passwd> 

</Account> 

 

<MessageInbox id=””> 

<type></type> : 1- Adding a friend 

/ 2- Updating a group / 3- Group 

invitation / 

 4- Accepted group invitation / 5- 

New group created / 6- Friendship 

confirmed / 

 7- Group deleted / 8- Member 

deleted / 9- Leave group  

 <body></body> 

 <state></state> : 0-Not read / 1-     

Read 

</MessageInbox> 

 

 

 

 

 

<MESSAGE_RESP_SERVER> 
 

 

<MessageResponseServer id=””> 

      <type></type> : 0-Success / 1-Error / 2-Login / 3-NewGroup / 4-newFriend / 5-Inbox 

<body></body> : “Error”/ “Error: Cause” / OK / userId / groupId / friendId        

/ numMessagesInbox 

</MessageResponseServer> 
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6.4. Table of Inbox Messages 

 

 

Type Title Body 

1 Friendship request “You have a friendship request from X. Do you want to be his friend?” 

2 Group update “X has uploaded the type_of_content Y to the group Z”  

3 Group invitation 
“X has invited you to join the group Y. Do you want to accept the 

invitation?” 

4 
Accepted group 

invitation 
“X has accepted your invitation to join the group Y” 

5 New group created “The user X has created the group Y”  

6 
Friendship 
confirmed 

“X has accepted being your friend” 

7 Group deleted “The group X which you were member of has been deleted” 

8 Member deleted “You have been deleted from the group X”  

9 Leave group “You have left the group X” 

 
 
 

6.5. Server Codification  
 
Focusing on the code, the following packages can be found: 
 

• database: 
This package contains the classes related to the database access and management, such as 
connection, queries management, etc.  
 

• serviceProvider:  
It is one of the most important parts of the application, since it contains all the services 
offered to the client. At the same time they are subdivided in subsets, depending on the type 
of service requested. 

 

• servlets:  
This set is another basic part of the application. It represents the set of servlets that will 
receive the requests from the clients situated on the handsets. As the former package, 
different subsets (different servlets) perform the management of the petitions depending of 
the service requested. 

 

• resources:  
Contains object representation for making it easier both to manage and exchange 
information between handset and server. This information will be embedded in XML by the 
server and the user will parse it in order to extract the content. 
 

• support:  
Several classes with different purposes, but that contribute to give support to the application. 
Parsers and error management can be found amongst them. 
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6.5.1. Database package 
 
Its main aim is to contain the classes dealing with the database access and management. The class 
diagram that corresponds to this package follows: 
 

 
 

                                                    Figure 23. Lower Database layer 
 

• DataBaseAccess class 
 
Inside this class the following methods and fields can be found: 
 

Methods 

Name Description 

OpenConnection() Opens a new connection to the database 
CloseConnection() Closes an existing connection to the database 

ExecuteQuery() Executes a query in the database 
ExecuteUpdate() Executes a query in the database that involves an update on it 

Attributes 

Name Description 

Connection Represents a connection to the database 
ErrorManager Object that manages the possible errors while working with the database 

Comments 

 
 

6.5.2. ServiceProvider package 

 
As for the package that provides the services, the corresponding class diagram is the following: 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

Figure 24. Intermediate Business Logic layer 

+void addFriendTag(in long userId, in String cardId, in HttpServletResponse response)

-Connection<Object>

-ErrorManager <Object>

ProfileAndFriendServiceProvider

+void createGroup(in long userId, in String groupName, in String topic, in HttpServletResponse response)

-Connection<Object>

-ErrorManager <Object>

GroupServiceProvider

+void uploadMultimedia(in long userId, in long groupId, in String fileName, in int type, in HttpServletRequest request, in HttpServletResponse response)

-Connection<Object>

-ErrorManager <Object>

MultimediaServiceProvider

+void getMessagesPendingInbox(in long userId, in HttpServletResponse response)

-Connection<Object>

-ErrorManager <Object>

InboxServiceProvider

+void getSocialNetworks(in long userId, in HttpServletResponse response)

-Connection<Object>

-ErrorManager <Object>

ESNAndAccountServiceProvider
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• ProfileAndFriendServiceProvider class 
 
Inside this class the following methods and fields can be found: 
 

Methods 

Name Description 

addFriendTag() Implements the service of adding a new friend by tag 
deleteFriend() Implements the service of deleting an relationship of friendship existing 

between the user and a friend of him  
getProfile() Implements the service of retrieving the profile of the user 

getProfileFriend() Implements the service of retrieving the profile of a user´s friend 
login() Implements the service of logging the user into the system 

updateProfile() Implements the service of updating the profile of a user 
askForFriendship() Implements the service of requesting a relationship of friendship from a 

user to another user 
acceptFriendship() Implements the service of giving response to a friendship request done by 

a user 
obtainId() Implements the service of sending the name that corresponds to an id sent 

by a user 
getProfileToXML() Receives and object profile, transforms it into XML and serializes it so 

that it can be sent in the response 
SendNewFriendToHandset() Generates a message that the server will send back to the handset to 

inform the user that he has a new friend 
SendLoginToHandset() Generates a message that the server will send back to the handset to 

inform the user that he has successfully logged in into the system 
SendToHandset() Generates a general message that the server will send back to the handset 

to inform the user that the service has been successfully carried out 
Attributes 

Name Description 

DataBaseAccess Represents an access to the database itself 
ErrorManager Object that manages the possible errors while working with the database 

Comments 

 
 
 

• GroupServiceProvider class 
 
 
Inside this class regarding groups management the following methods and fields can be found: 
 
 

Methods 

Name Description 

searchOwnedGroups() Implements the service of retrieving a list of the groups created by the 
user 

getMembers() Implements the service of retrieving a list with the members that belong to 
a group 

searchUserGroups() Implements the service of retrieving a list of the groups which the user is a 
member of 

createGroup() Implements the service of creating a new group 
inviteFriend() Implements the service of inviting a user to be part of a group 

acceptJoinGroup() Implements the service of giving response to the invitation of joining a 
group 

editGroup() Implements the service of editing the data of a group owned by a user 
deleteGroup() Implements the service of deleting a group owned by a user 

deleteMember() Implements the service of deleting a member of a group owned by a user 
leaveGroup() Implements the service of eliminating a user from a group which the user 

asked to leave 
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searchUserGroupsToXML() Receives a list of objects which are groups of a user, transforms them into 
XML and serializes them so that they can be sent in the response 

SendNewGroupToHandset() Generates a message that the server will send back to the handset to 
inform the user that a new group has successfully logged in into the 
system 

SendToHandset() Generates a general message that the server will send back to the handset 
to inform the user that the service has been successfully carried out 

Attributes 

Name Description 

DataBaseAccess Represents an access to the database itself 
ErrorManager Object that manages the possible errors while working with the database 

Comments 

 
 
 

• MultimediaServiceProvider class 
 
The “multimediaServiceProvider” class covers the necessities that the user may have involving the 
multimedia content belonging to the groups. Its methods and fields follows: 
 
 

Methods 

Name Description 

getMultimediaMessages() Implements the service of retrieving a list with the messages written in 
the group 

getMultimediaVideos() Implements the service of retrieving a list with the videos uploaded to 
the group 

getMultimediaImages() Implements the service of retrieving a list with the images uploaded to 
the group 

getMultimediaAudioFiles() Implements the service of retrieving a list with the audio files uploaded 
to the group 

getMultimediaEvents() Implements the service of retrieving a list with the events generated in 
the group 

uploadMultimedia() Implements the service of uploading different kinds of multimedia 
content to a group 

downloadMultimedia() Implements the service of downloading different kinds of multimedia 
content from a group 

deleteMultimedia() Implements the service of deleting a multimedia file that belongs to a 
group  

uploadMessage() Implements the service of uploading a message written by a user to a 
group 

multimediaMessagesToXML() Receives a list of objects which are messages belonging to a group, 
transforms them into XML and serializes them so that they can be sent 
in the response 

multimediaVideosToXML() Receives a list of objects which are videos belonging to a group, 
transforms them into XML and serializes them so that they can be sent 
in the response 

multimediaImagesToXML() Receives a list of objects which are images belonging to a group, 
transforms them into XML and serializes them so that they can be sent 
in the response 

multimediaAudiosToXML() Receives a list of objects which are audio files belonging to a group, 
transforms them into XML and serializes them so that they can be sent 
in the response 

multimediaEventsToXML() Receives a list of objects which are events generated in a group, 
transforms them into XML and serializes them so that they can be sent 
in the response 

getBytesFile() Receives a string containing a path of a file and splits it in a sequence of 
bytes 
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SendToHandset() Generates a general message that the server will send back to the 
handset to inform the user that the service has been successfully carried 
out 

getTypeOfContent() Receives an integer and returns a string that is the type of multimedia 
content corresponding to that number  

getPath() Receives an integer that represents a type of multimedia content and 
returns the adequate path where this content should be stored in the 
server  

Attributes 

Name Description 

DataBaseAccess Represents an access to the database itself 
ErrorManager Object that manages the possible errors while working with the database 

IMAGE_MAX_SIZE Represents the limit in the size of an image that can be uploaded to the 
server. Over this size the image will be resized 

Comments 

 
 
 

• InboxServiceProvider class 
 
The class that controls and manages the messages of the inbox has the following structure: 
 

Methods 

Name Description 

getNumberPendingInbox() Implements the service of obtaining the number of non-read 
messages in the inbox of a user and sending it back to the client 

getMessagesPendingInbox() Implements the service of obtaining a list with all the non-read 
messages in the inbox of a user and sending it back to the client 

getMessagesPendingInboxToXML() Receives a list of objects which are messages belonging to the 
inbox of a user, transforms them into XML and serializes them so 
that they can be sent in the response 

SendNumberPendingInbox() Generates a message that includes the number of non-read 
messages in the inbox of a user and that the server will send back 
to the handset 

SendToHandset() Generates a general message that the server will send back to the 
handset to inform the user that the service has been successfully 
carried out 

Attributes 

Name Description 

DataBaseAccess Represents an access to the database itself 
ErrorManager Object that manages the possible errors while working with the 

database 
Comments 

 
 
 

• ESNAndAccountServiceProvider class 
 
The following methods and fields are included inside this class: 
 

Methods 

Name Description 

createAccount() Implements the service of creating a new account on an external 
social network for a user 

getSocialNetworks() Implements the service of obtaining a list with all the social 
networks supported by the system 

editAccount() Implements the service of editing an account belonging to a user 
on a social network  
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deleteAccount() Implements the service of deleting an account belonging to a user 
on a social network  

getSocialNetworksToXML() Receives a list of objects which contain data about different social 
networks, transforms it into XML and serializes it so that it can be 
sent in the response 

SendToHandset() Generates a general message that the server will send back to the 
handset to inform the user that the service has been successfully 
carried out 

Attributes 

Name Description 

DataBaseAccess Represents an access to the database itself 
ErrorManager Object that manages the possible errors while working with the 

database 
Comments 

 

 

6.5.3. Servlets package 
 
According to the design, the package of the prototype that is in charge of receiving the requests must be 
divided into subsets that correspond to the different types of services offered to the client. The reason of 
doing so is to keep clarity and modularization in the code, making it easier for future extensions on it.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 25. Upper servlet layer 
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In this case, it is not necessary to dedicate one chapter to each class of the package provided that all of 
them are very similar.  
 

Methods 

Name Description 

doGet() Method that receives the petitions made by GET method, extracts 
the parameters with their respective values and calls the service 
provider in order to carry out the service requested 

doPost() Method that receives the petitions made by POST method, 
extracts the parameters with their respective values and calls the 
service provider in order to carry out the service requested 

Attributes 

Name Description 

DataBaseAccess Represents an access to the database itself 
ErrorManager Object that manages the possible errors while working with the 

database 
ServiceProvider Object that gives answer to the petitions done by the user. The 

services requested are performed by calling its methods  
HashMap Map to collect the parameters sent in the query string and its 

respective values 
Comments 

Just the most important fields are mentioned in the table 

 
In fact, each one of these classes has a serviceProvider object which methods are called in order to 
perform the services requested. As the whole system is divided in five parts, a different servlet will 
receive the petition depending on the type of service requested, and at the same time the appropriate 
serviceProvider object will handle it.  
 
 

6.5.4. Resources package 
 
As mentioned before, this package comprises all the classes that represent the objects used in the server 
side part of the application. These have been created in order to manage and exchange information 
between handset and server. This information will be transformed into XML and sent by the server and 
the user will parse it in order to extract the content. These classes are deeply explained in the Object 

hierarchy (chapter 3.4.1.3.1). 
 
 

6.5.5. Support package 

 
The last package includes classes with many different purposes regarding to error handling, XML 
parsing, etc. that are necessary and helpful for the application. 

 

• ErrorManager class 
 
Firstly, this package incorporates an error manager class that will catch the errors that occur during the 
execution and send them to the user, so he can be warned. When the execution of the service finishes it 
checks if any error has occurred during the process. In that case a message with the cause will be sent to 
the user. 
 

 

 

 

 

 
Figure 26. Error manager class  
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• MessageResponseServer class 
 
This is a key class in the server side of the application since it generates the different types of messages 
that the server sends back to the client device. It hasn´t been included in the resources package because it 
doesn´t represent a normal object. Sometimes, the message is not just composed of an only field 
indicating the success or fail of the request but additional information is sent too. This data sent is 
normally stored by the RMS of the mobile device and depends always on the type of service requested.  
 
 

Methods 

Name Description 

getMessageResponseServer() Obtains and returns the response message  
obtainMessageResponseServerOK() Returns a response message that indicates 

success in the performance of the service 
obtainMessageResponseServerError() Returns a response message that indicates an 

error while carrying out the service 
obtainMessageResponseServerJustifiedError() Returns a response message that indicates an 

error while carrying out the service and 
indicates the cause of the error to the user 

obtainMessageResponseServerLogin() Returns a response message that indicates the 
success in the performance of the login service. 
Returns a unique identifier for the user as well 

obtainMessageResponseServerNewGroup() Returns a response message that indicates the 
success in the performance of the group 
creation. Returns a unique identifier for the 
group created as well 

obtainMessageResponseServerNewFriend() Returns a response message that indicates the 
success in the performance of the service of 
adding a new friend. Returns the identifier of 
the new friend as well 

obtainMessageResponseServerNumberPendingInbox() Returns a response message that indicates the 
success in sending the number of non-read 
messages in the inbox of a user. Returns this 
number as well 

toShow() This method prints the object. Is only used for 
debugging and testing purposes. 

toXML() This method embeds the response message in an 
XML format, so it can be sent to the client 

Attributes 

Name Description 

RSId A unique identifier for the response message 
RSType An integer that indicates the type of response 

that the client will receive 
RSBody A message that will be shown to the user in his 

device when he receives the response to the 
service 

Comments 

 
 
 

• ResizedImage class 
 
The last class of this package deals with the particular task of resizing some multimedia content before 
downloadint it to a mobile device. It is useful due to the restrictive characteristics of storage of the 
devices.  
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Methods 

Name Description 

getResizedImage() Method that receives a size and a direction and 
generates a resized image of the original with 
the size specified 

getResizedImage() (*) Method that receives a size, a direction and a 
scale and generates a resized image of the 
original with the size and the scale specified 

saveResizedImage() Method that saves the object containing the 
resized image in a file with the appropriate 
extension. The user is informed if any error 
occurs as well 

Attributes 

Name Description 

Image Object that contains the original image before 
being resized 

Thumb Object that contains the resized image 
Comments 

Just the most important fields are mentioned in the table. 
(*) The method getResizedImage() is overloaded 

 
 
 

6.5.6. Object hierarchy 
 
In a specific chapter of the report the process of service management for the server-side part of the 
application is explained on a general way, from the reception and handle of the requests to the sending of 
the response to the handset. In this chapter the intention is to see it from a lower level, taking into account 
not only the layers but also the specific methods and objects that take part in the process. 
 
It is obvious that when the user does petitions, he always asks for the same kind of information. In order 
to make it easier while handling this data some objects have been created. Therefore the object hierarchy 
has been created in order to give support and make it easier for the server-side application while dealing 
with the information requested by the user and stored in the database.  
 
Another good reason for using it is that simplifies the communication between server and handset, due to 
that they send objects instead of lots of single pieces of information. 
 

 



Luleå University of Technology                                                                                                  Ericsson AB 
                                                                                                         
 

80 

 
 

Figure 27. Server Object hierarchy 
 

 
As for the hierarchy itself, all the objects inherited from a generic object and implement generic methods 
such as toShow() and toXML(). The first one shows the value of all the fields of the object and has been 
mainly used for debugging. The second one returns a string with the object transformed to XML, and will 
be the last method to call before sending the response to the handset.   
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6.6. Handset Codification  
 

6.6.1. Implementation Design: Division in packages 
 
Once the system has been modularized  and defined the graphic interface then it should be formalized in 
the next packages: 
 

• Communication: 
This package contains all the “Threads” which allow us to communicate with the server.  
 

• Objects:  
It contains the objects exchanged between Handset and Server. The user gets the objects 
from a XML document. 
 

• PushRegistry:  
Package to activate and deactivate the application by means of tagging. It also controls the 
identification and activation of the NFC tag. 
 

• UI:  
Package with the graphic interface. 
 

• DB: 
 Contain the access to the layer data base. 
 

• Parse: 
 It contains the parsers regarding the different XML types 
 

• Security: 
Check whether the user can get inside the application in case he has already signed in, 
otherwise it shows every time the login screen. 
 

• Utilities: 
Application utilities such as graphic panels, algorithms, etc. 

 
 
6.6.2. Classes Diagram 
 
Established the candidate classes: 
 

- Prototype (MIDlet) 
- Push 
- Login 
- Menu 
- Friends 
- Groups 
- SettingsProfile 
- Inbox 
- DataBaseRMS 
- Help 

 
 
 
Following the detailed description of each class, included the UML model and a brief description of his 
methods and attributes.  
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Figure 28. Main Class Diagram 
 

 

Figure 29. Main Class Diagram 
 
 
 
• Prototype 
 
This class starts the application and checking whether the user has done the login process, otherwise calls 
the Login class. It also calls the Push class to entrust it the detection of the tags. 
  
 

Methods 

Name Description 

startApp() Method to start the application 
pauseApp() Pause the execution 

destroyApp() Release the resources and close the application 
getLogin() Call once the login process 

getIDfromRMS() Get the user id from the data base 
Attributes 

Name Description 

D Show the information in the screen 
log Reference to Login object 

Comments 
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• Login 
 
Ask the user for a login and password. It is launched only the first time that the user run the application. 
 
 

Methods 

Name Description 

repeatLogin() If the login or password are wrong it will ask the user again 
Attributes 

Name Description 

loginUser Stores the login user 
passwUser Stores the password user 

Comments 

 
 
 

• Push 
 
Activate the Push Registry and it´s always listening for  “NFC” tags. It will be used to get our internal id 
tag as well. 
 

Methods 

Name Description 

setModePushRegistry() Activate or desactivate the autolunch when it reads a tag. 
targetDetected() Listen for a new NFC tag 

Attributes 

Name Description 

D Show the information in the screen 
launchType Indicates the way how the user launches the application 
firstTime Indicates whether is the first time that the user runs the application 

Comments 

 
 
 
 
 

• Menu 
 
Show the Menu class with the different options. Sometimes it can connect with the server to request the 
messages of the Inbox. 
 

Methods 

Name Description 

saveInRMS() Saves the personal ID gotten from the server 
Attributes 

Name Description 

D Show the information in the screen 
Comments 
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• ThreadID 
 
Thread to manage all the requests about user information: id, profile, login, etc. 
 
 
 

Methods 

Name Description 

forwardAnswerFromServer() Forward the Server response to the class which called the Thread 
Attributes 

Name Description 

current  Reference to the class which did the call 
Comments 

All the Thread classes implement the same method and have the same attribute 
 
 
Two diagrams which will be used in most of the cases follow: 
 
 
• DataBaseRMS 
 
 
 
 
 
 
 
 
 

 
 

Figure 30. DataBaseRMS Diagram 

 
 
This class manages the access to the database. All the connections will be through this layer. 
 
 
 

Methods 

Name Description 

openReg() Open a register in a specific Record Store 
closeReg() Close a register 

setInfoReg() Save data in a register 
getInfoReg() Get data from a register 

getRegNumElements() Get the number of elements of a register 
getInfoTable() Get all the data from a record store 

getIdReg() Get the internal id of a register 
deleteRecordStore() Delete a Record Store 

deleteReg() Delete a register inside of the Record Store 
Attributes 

Name Description 

name Name of the RecordStore (table) 
Comments 

A Record Store is like a Table in a relational data base 
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• ParserXML 
 
 
 
 
 
 
 

 

Figure 31. DataBaseRMS Diagram 

 
 
It is the manager to parse the xml documents. Each class which implemented the AnswerFromServer 
interface must be used it in order to extract the objects from the xml.  
 
 

Methods 

Name Description 

startParser() Init the parser 
parserInfo() Extract the info from a xml document 

getObjectFromXMLElement() Extract each individual object from a xml document 
Attributes 

Name Description 

XML Document XML 
reader Object specific to read the document 
parser Object specific to manage the parser 
Obj Generic object  

Comments 

A Record Store is like a Table in a relational data base 
 
 
6.6.3. Friends Diagram 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 32. Friends Diagram 
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• Friends 
 
This class manages the friends of a user. 
 

Methods 

Name Description 

getFriendsRMS() Gets friends information from RMS 
getInfoFriend() Ask the server for a profile friend 
deleteFriend() Call the server in order to delete a friend 

deleteFriendFromRMS() Remove a friend from RMS 
Attributes 

Name Description 

D Show the information in the screen 
inviteFriend Is true when the user check the invite friend option in a group 

mg Reference to a MenuGroups class 
Comments 

 
 
 
 
• ThreadFriends  
 
Thread to manage the friend requests and give the response server back to the user. 
 
 

 

 

 

6.6.4. SettingsProfile Diagram 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 33. SettingsProfile Diagram 
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• SettingsProfile 
 
Class to visualize and edit our profile: name, address, phone, email, social networks. 
 

Methods 

Name Description 

getProfileRMS() Gets profile information from RMS 
getNetworksRMS() Gets networks information from RMS 
saveProfileRMS() Store the profile in the RMS 

createAccountSocialNetwork() Add a new social network in the profile 
Attributes 

Name Description 

Name Store the user name 
address Store the user address 
phone Store the user phone 
email Store the user email 

socialNet Store the user social networks 
newAccount Indicates whether the user creates a new social account 

Comments 

 
 
 
 
 
• AccountNetwork 
 
This class allow the user create a new social network account. 
 

Methods 

Name Description 

repeatLogin() If the information is wrong it ask again 
Attributes 

Name Description 

loginUser Store the login 
passwUser Store the password 

Comments 

The user should introduce a existing social network account, otherwise it will not be useful for himself 
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6.6.5. Groups Diagram 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 34. Groups Diagram 

 
 
 
• MenuGroups 
 
Class to manage the group services. 
 
 
 

Methods 

Name Description 

getGroupsRMS() Gets the group information from the RMS 
getMembers() Ask the server for the members of a group 
getInfoGroup() Ask the server for a specific group information 
inviteFriend() Show the user friends and allow us to invite them to join the group 

Attributes 

Name Description 

Display Show the information in the screen 
optSelect Remember the chosen option 

Action Aux. variable 
Comments 
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• Group 
 
It shows the user a graphic panel to choose some type of multimedia files. It will get from the server a list 
with the available files. 
 
 

Methods 

Name Description 

getMessages() Gets the list of messages 
getImages() Gets the list of images 
getVideos() Gets the list of videos 
getAudio() Gets the list of audios 

uploadSuccesful() Recharge the multimedia contents after an upload 
Attributes 

Name Description 

Display Show the information in the screen 
typeOfMedia Indicates the type of media selected 

Comments 

 
 
 

• PanelEditGroup 
 
Allow the user to edit and create a group. 
 

Methods 

Name Description 

createNewGroup() Show the panel to create a new group 
saveInfoGroupRMS() Save the info of a group(new or edit) in the RMS 

Attributes 

Name Description 

nameG Store the name of the group 
topicG Store the topic about the group 
Permits Store the type of permits in the group (public, private) 

Comments 

 
 
 
 

• ThreadGroups 
 
Thread to manage the groups services with the Server. 
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6.6.6. Multimedia Module Diagram 
 
 

 
 

Figure 35. Multimedia Module Diagram 

 
 
• GenericCustomItem 
 
Shows a list with the name of each multimedia file returned by the server. 
 

Methods 

Name Description 

showInfo() Is activated when the user select one of the media files. It calls one of the 
gets methods 

getMessageFromPos() Show the  message selected 
getImageFromPos() Call the server requesting an Image 
getVideoFromPos() Call the server requesting  a Video 
getAudioFromPos() Call the server requesting a Audio 

Attributes 

Name Description 

Type Indicates the type of file requested to the server 
maxSize  Number of elements availables 

Comments 
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• FSBrowser 
 
This class manages the internal file system of the handset. It will be used to upload files to the Server. 
 

Methods 

Name Description 

showCurrDir() Show the current directoy 
showFile() Show the chosen file 

getTypeMedia() Return the type of media selected 
Attributes 

Name Description 

Fc Connection with the files 
Fis ByteStream to store the file 

fileSize  Size of the stream 
Display Show the information in the screen 
Browser List to show the media files in the current directory 

typeMedia Type of media selected 
Comments 

 

 

• PlayerMultimedia 
 
Class to play/view the different types of multimedia content: Audio, Video, Images.  
 

Methods 

Name Description 

showMediaStream() Show the media file 
initPlayer() Init the Player components 

initGUIelements() Init the GUI elements to show the Multimedia 
setMIMESAudio() Sets the MIMES audio types  
setMIMESVideo() Sets the MIMES video types 

Attributes 

Name Description 

map  Hash table to match the mimes type and the strings 
typeMedia  Indicates type of media selected 

player  Object to play the audio/video files 
volumeControl Object to control the volume 
videoControl Object to control the video 

sound Indicates whether there is sound or not 
VOLUME Set the level of volume 

Comments 

 
 
• AlertUploadMultimedia 
 
Shows an alert to accept or cancel the send of a multimedia file. 
 

Methods 

Name Description 

Attributes 

Name Description 

buffer Buffer with the file bytes 
idGroup Store the group Id  
nameFile Name of the file to upload 

Comments 
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• ThreadMultimedia 
 
Thread to upload and download multimedia files with the server. 
 
 
6.6.7. Inbox Diagram 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 36. Inbox Diagram 

 
 
• Inbox 
 
Shows the messages and events received from the server. 
 

Methods 

Name Description 

openMessage() Open a chosen message 
saveNewGroupRMS() Save the data of a group after answer a request invitation 

showInbox() Show the list of messages 
Attributes 

Name Description 

Action Indicates the type of action to do 
acceptInvitation Indicates whether the user accept a request invitation or not 

Comments 

There are two types of messages. Standard messages and request invitation messages 
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• AlertMessages 
 
This class show the message selected by the user 
 

Methods 

Name Description 

Attributes 

Name Description 

Msg Object MessageInboxDTO 
Comments 

 
 
 
• ThreadInbox 
 
Thread to manage the personal Inbox. Receive the pending messages and forward the user response to the 
Server. 
 
 
6.6.8. NFCSettings 
 
 
 
 
 
 

Figure 37. NFC Diagram 

 
 
Class to activate and deactivate the internal NFC tag. 
 

Methods 

Name Description 

setState() Changes the current state of the TAG (on / off) 
Attributes 

Name Description 

state Allow the user to change the state 
Comments 

 
 
 
 
Now, have a look to other diagrams, they are used in some cases by the application: 
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6.6.9. Objects Hierarchy 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 38. Handset Objects Hierarchy 

 
 
• GenericObjectDTO 
 
Abstract object of which inherit the rest of the objects. 
 

Methods 

Name Description 

Attributes 

Name Description 

toShow() Return the data of the object 
populateFields() Fill the object attributes 

Comments 

 
  

Name Description 

GroupDTO Object to store group information 
ProfileDTO Object to store profile information 
UserDTO Object to store user information 
SocialNetworkDTO Object to store  information of a Social Network 
MessageResponseServerDTO Object to store a message of response 
MessageInboxDTO Object to store a message from the Inbox 
VideoDTO Object to store a video file information 
ImageDTO Object to store a image file information 
AudioDTO Object to store a audio file information 
MessageDTO Object to store a message file information 
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• Base64 
 
 
 
 
 
 
 

Figure 39. Base64 Diagram 
 
 
    
Base64 is a way of encoding 8-bit characters using only ASCII printable characters. It will be used to 
send the information from both sides, client-server and server-client.  
 
 

Methods 

Name Description 

decode() Decode a String to a byte[] 
encode() Encode a Byte[] to a String 

Attributes 

Name Description 

lineSeparator It can be different depending of the operative system 
Comments 

 
 
 
• GenericForm 
 

 

  

 
 
 

 

Figure 40. GenericForm Diagram 

 
 
This is a generic class to show a form with more elements. 
 
 

Methods 

Name Description 

showProfileFriend() Show the profile of a friend 
showInfo() Show the info of a generic object 

Attributes 

Name Description 

D Show the information in the screen 
Current Reference to the class which called the form 

Comments 
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• GenericList 
 
  
 
 
 
 
 

Figure 41. GenericList Diagram 

 
As its name indicates, it is a generic class to show a list of elements 
 

Methods 

Name Description 

goProfileManager() Return a login and password to the Profile main class 
Attributes 

Name Description 

d Show the information in the screen 
current Reference to the class which called the form 

type Specify the type of list, which class request the service. 
objects Elements to show 

IDNetworkSelect Id of a social network 
Comments 

 
 
 

• WaitScreen 
 
 
  
 
 
 

Figure 42. WaitScreen Diagram 

 
 Class used to show a screen while the user waits for the response Server. 
 

Methods 

Name Description 

Attributes 

Name Description 

WAIT_SCREEN Message 
SENDING Message 

TAG Message 
Comments 
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• ResizeImages 
 
 
 
 
 

Figure 43. ResizeImages Diagram 
 
Class to resize the images.  
 

Methods 

Name Description 

Attributes 

resizeImage  Method to resize an Image 
resizeArray  Method to help the resizeImage 

Name Description 

Comments 

 
 
 

6.7. Database design 
 
In this chapter of the appendix the methods and techniques used in the design of the database will be 
detailed, as well as the design process itself. 
 
  

6.7.1. E/R  Model 
 
Being applied the E/R model, and starting from the class diagram of the server side of the application por 
encima de, since it is analogous to the design diagram for the database, the following entities can be 
extracted.   
 
 

User 

Field Name Description 

userId  Integer that identifies the user in the database. 
Login String that contains the login of the user in the system. 

Passwd String that contains the password of the user in the system. 
cardId String that identifies uniquely the terminal of the user. 

 
 

Group 

Field Name Description 

groupId  Integer that identifies the group in the database. 
groupName String that contains the name of the group. 
groupOwner Integer that identifies the owner of the group. 

topic String that contains the topic of the group. 
 
 

Profile-Group 

Field Name Description 

profileId  Integer that identifies the profile in the database. 
groupId  Integer that identifies the group in the database. 
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Social Network 

Field Name Description 

socialNetworkId Integer that identifies the socialNetwork in the database. 
name String that contains the name of the social network. 

url String that contains the path of the login web of the social network. 
 

 
Profile-Social Network-Account 

Field Name Description 

accountId Integer that identifies the account in the database. 
socialNetworkId Integer that identifies the socialNetwork in the database. 

profileId Integer that identifies the profile in the database. 
 
 

Account 

Field Name Description 

accountId Integer that identifies the account in the database. 
login String that contains the login of the user account. 

passwd String that contains the password of the user account. 
 

 
Message Inbox 

Field Name Description 

messageInboxId Integer that identifies the inbox message in the database. 
type Integer that identifies the type of message (see Appendix 6.4). 
body String that contains the message itself. 
state Integer that identifies the state of the message (0 = not read and 1= read). 

profileId Integer that identifies the destinatary of the message. 
 

 
Profile 

Field Name Description 

profileId Integer that identifies the profile in the database. 
userId Integer that identifies the user whom the profile belongs to. 

userName String that contains the name of the user (mustn´t be confused with login). 
address String that contains the address of the user. 

phoneNumber String that contains the phone number of the user. 
email String that contains the email address of the user. 

 
 

Profile-Friend 

Field Name Description 

profileId Integer that identifies the profile in the database. 
friendId Integer that identifies the profile of the friend in the database. 

Multimedia 

Field Name Description 

multimediaId Integer that identifies the multimedia resource in the database. 
size String that contains the size of the resource. 
title String that contains the title of the resource. 
date String that contains the date when the resource was uploaded to the server. 

groupId Integer that identifies the group that contains the resource. 
profileId Integer that identifies the owner of the multimedia resource (the user that 

uploaded it). 
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Message 

Field Name Description 

messageId Integer that identifies the message in the database. 
multimediaId Integer that identifies the multimedia resource in the database. 

body String that contains the message itself. 
 

 
Video 

Field Name Description 

videoId Integer that identifies the video in the database. 
multimediaId Integer that identifies the multimedia resource in the database. 

format String that contains the format of the video file. 
path String that contains the path where the resource is stored in the server. 

 
 

Image 

Field Name Description 

imageId Integer that identifies the image in the database. 
multimediaId Integer that identifies the multimedia resource in the database. 

format String that contains the format of the image. 
path String that contains the path where the resource is stored in the server. 

 
 

Audio 

Field Name Description 

audioId Integer that identifies the audio in the database. 
multimediaId Integer that identifies the multimedia resource in the database. 

format String that contains the format of the audio file. 
path String that contains the path where the resource is stored in the server. 

 
 

Event 

Field Name Description 

eventId Integer that identifies the event in the database. 
multimediaId Integer that identifies the multimedia resource in the database. 

type String that contains the type of event. 
eventDate String that contains the date and time when the event took place. 

path String that contains the path where the resource is stored in the server. 
 
 
 
6.7.2. Relational Model 

 
Applying the transformation rules from E/R model to Relational model [30] the following model is 
obtained: 
 
 
 
 

Table Name 

 

 

Primary Key 

 

 

Rest of Fields 

 

 

User 

 

 
@userId 
 

 
login(Unique), passwd, 
cardId(Unique) 
 

 

Group 

 
@groupId 

 
groupName, groupOwner, topic 
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Profile-Group 

 

 
@profileId, @groupId 
 

 

 

Social Network 

 

 
@socialNetworkId 
 

 
name, url 

 

Profile-Social Nework-Account 

 

 
@accountId, @socialNetworkId, 
profileId 
 

 

 

 

Account 

 

 
@accountId 
 

 
login, passwd 

 

Message Inbox 

 

 
@messageInboxId 
 

 
type, body, state, profileId 

 

Profile 

 

 
@profileId 
 

 
userId, userName, address, 
phoneNumber, email 
 

 

Profile-Friend 

 

 
@profileId, @friendId 
 

 

 

Multimedia 

 

 
@multimediaId 
 

 
size, title, date, groupId, 
profileId 
 

 

Message 

 

 
@messageId 
 

 
multimediaId, body 

 

Video 

 

 
@videoId 
 

 
multimediaId, format, path 

 

Image 

 

 
@imageId 
 

 
multimediaId, format, path 

 

Audio 

 

 
@audioId 
 

 
multimediaId, format, path 

 

Event 

 

 
@eventId 
 

 
multimediaId, type, eventDate, 
eventTime, path 
 

 
 
An @ means that the field is primary key and underline refers to foreign keys. The symbol “(Unique)” 
means that the field must be treated as “Unique” as well. 

 

6.8. Network Setup 
 
 
In this chapter will be described not only the software and hardware used in the system but the 
configurations that became necessary to be applied on them as well. 
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6.8.1. Hardware 

 
• Server 
 
The platform chosen to support the server is a “centOS 5 x86_64” architecture, i.e. a freely-available 
Linux distribution that is based on Red Hat Enterprise Linux, with the following characteristics: 
 
-Regarding processor: 
 

Vendor_id      GenuineIntel 
Model name      Dual-Core Intel(R) Xeon(R) CPU   5160  @ 3.00GHz 

Cpu MHz      2999.710 
Cache size      4096 KB 

Address sizes      36 bits physical, 48 bits virtual 
 
-Regarding memory: 
 

RAM Memory size      1027180 bytes ~ 1Gb 
 
 
• Handset 
 
The handset chosen to support the prototype is a “Nokia 6131 NFC” since when the project started it was 
the only one handset with NFC technology in all Europe. Apart of that other hardware was needed in 
order to carry out the application test. 
 

Device Nokia 6131 NFC (Telia Sonera) 
 Belkin USB Bluetooth, model: F8T012xx1 
 Generic Tag MiFare 1k 
 

6.8.2. Software 

 
• Server 
 
As for the operative system, GNU/Linux will be used. More specifically the kernel release is “2.6.18-
53.1.14.el5.centos.plus.Vmware”. 
 

• Server Configuration 
 
The runtime environment used is Java Enterprise Edition (J2EE) and its version is 1.6.0_04. The Java 
development kit used is the same version as the runtime environment. 
 
As servlet container, apache-tomcat-6.0.16 has been used. 
 
It has been added some extra functionality offered for some plug-ins regarding tomcat management and 
jar files generation, JAVA ME, etc. 
 
 
• Handset 
 
As for the operative system, the handset uses Nokia Operative System S40 3rd Edition. That is mean this 
operative system allows to run Java ME applications but it is not a Symbian operative system. 
 



Luleå University of Technology                                                                                                  Ericsson AB 
                                                                                                         
 

102 

JAVA ME MIDP 2.0, CLDC 1.1 support. 
Sun Java Wireless Tool Kit 2.5.1 
kXML 2.2.3.0 
Nokia 6131 NFC SDK 1.1 
Proguard 4.1 (Obfuscator) 
Plugin EclipseME 1.7.9 
 
• Database 
 
The database chosen for the system is MySQL. Both database client and database server were already 
installed in the server.  
 

 

MySQL Version 

 

 
View 14.12 Distrib 5.0.22, for redhat-linux-gnu (x86_64) using readline 5.0 
 

 
Moreover, some other software was necessary in order to get the database to work. That is a java 
connector that contains the JDBC driver for MySQL. This software contains specific functionality and 
support for java while using MySQL. The versions installed are the following: 
 

Java connector versión 

 
5.0.8 
 

Java ODBC driver 

version 
5.1 

 
 

• Framework 
 
The framework that has been used for the building of the application is Eclipse 3.3.1.1. 
 
 




