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Resum 
 
Aquest document reflecteix el treball que s’ha realitzat en el projecte els 
darrers nou mesos, en què s’han combinat dues de les tecnologies més 
emergents en l’actualitat: Near Field Communication (NFC) i les xarxes 
socials.  
 
El projecte va sorgir de la voluntat de les empreses on s’ha realitzat el projecte 
(IHG i nfc studio) d’efectuar una demostració al Congrés Mundial de Mòbils 
2009 d’una eina que permetés combinar les dues tecnologies citades abans. 
Aquesta demostració es va realitzar a l’stand de la companyia NXP. 
 
Per una banda, s’ha utilitzat la tecnologia de transmissió de dades a molt curta 
distància NFC, tecnologia que ja s’usa per a fer pagaments mitjançant el 
telèfon mòbil en transport públics a moltes ciutats d’arreu del món, i de la qual 
ja es va fer una prova pilot al metro de Barcelona.  
 
Per l’altre costat, les xarxes socials, i en especial Facebook i Twitter, estan 
agafant cada dia més pes en les nostres societats. Si pocs mesos enrere era 
només una manera més d’estar en contacte amb les nostres amistats, en 
l’actualitat ja és una eina indispensable de comunicació: les grans marques hi 
tenen els seus espais, les cadenes de ràdio i televisió les fan servir per a 
proporcionar interactivitat als seus programes, i fins i tot algun governs han 
obert un nou canal de comunicació amb els ciutadans a través de les xarxes 
socials. 
 
El resultat del projecte és un sistema que permet, des de la facilitat d’ús que 
proporciona la tecnologia NFC, poder enviar informació a Twitter i a Facebook 
evitant que l’usuari hagi d’introduir el text a mà. Només apropant el telèfon a 
un punt d’informació, es llançarà una aplicació que enviarà un SMS per a 
actualitzar l’estat de l’usuari a la xarxa social. 
 
A més, també s’hi han afegit dues funcionalitats addicionals: poder conèixer la 
cançó que està sonant en qualsevol dels canals d’iCatFM i poder emetre un 
vot usant el telèfon mòbil. 
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Overview 
 
This document reflects the work that has been carried out in the project the last 
nine months, in which two of the today’s most emergent technologies have 
been combined: Near Field Communication (NFC) and the social networks. 
 
The project appeared from the will of the companies where the project has 
been carried out (IHG and nfc studio) of making a demonstration in the Mobile 
World Congress 2009 of a tool that allowed the combination of the two 
technologies quoted before. This demonstration was performed in the stand of 
the company NXP. 
 
On one hand, the very short distance data transmission technology NFC has 
been used. This technology is already implemented to perform payments using 
the mobile telephone in public transport in many cities from all over the world, 
and a pilot test has already made in the Barcelona underground. 
 
On the other hand, the social networks, and especially Facebook and Twitter, 
are becoming more important in our societies. If few months back they were 
only an additional way to be in touch with our friends, in the present they are an 
indispensable tool of communication: the great brands have their spaces there, 
the radio and television channels use them to provide interactivity to the 
programmes, and even some governments they have opened a new 
communication channel with the citizens using the social networks. 
 
The result of the project is a system that allows, from the ease of use that 
provides NFC technology, to be able to send information to Twitter and 
Facebook avoiding the need to type the text by hand. When approaching the 
mobile phone to an information point, an application will be launched and will 
send a SMS to the social network to update the user status. 
 
Besides, two additional functionalities have also been added: being able to 
know the song that is playing on any of the iCatFM radio channels and being 
able to issue a vote using the mobile telephone. 
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INTRODUCTION 
 
 
Last years, information technologies have experienced an important growth, 
especially those related to the so-called Web 2.0, which is “the second 
generation of the World Wide Web in which content is user-generated and 
dynamic” [1]. This fact has forced users have changed the way they use the 
Internet. In fact, the Internet has become a place where people can meet their 
friends, share their opinions or publish their own contents in one of the many 
websites conceived for that purpose. People have got used to let their 
acquaintances know what they think, what they are doing, or what they are 
planning to do, mainly through social networks such Facebook, Twitter or 
MySpace. 
 
In addition, several technologies are ready to extend the access to social 
networks outside of the PC. One of these is Near Field Communication (NFC), 
fostered by NXP Semiconductors (previously Philips) and Nokia. NFC allows 
data transmission at very short distances between two mobile phones, or 
between a phone and an NFC tag. Although it is not as known as other similar 
technologies like Bluetooth, it is currently being used, for example, to perform 
payments using the mobile phone in Japan, and it is expected to be soon put 
into practice in Europe, where different tests have already been performed. 
 
The combination of the two elements results in a very attractive system, with a 
huge number of possible applications. Imagine a Facebook user attending a 
concert of his favourite music band, going to have dinner to one of the best city 
restaurants or even going on a holiday journey. Just by using his mobile phone, 
he would be able to let his friends know where he is. The only thing he would 
have to do is to approach the phone to a poster containing an embedded NFC 
technology compatible tag with the appropriate text to be placed in the social 
network status. Thus, any NFC tag will provide the complete context of the 
situation (e.g. the location, the performed action, etc), avoiding this way the 
need for the user to type the message he or she wants to send. A SMS would 
send the information to the server responsible for doing the effective status 
update.  
 
A fact that illustrates the importance of putting together these two technologies 
is the demonstration of part of this project made in the NXP stand during the 
last Mobile World Congress held in Barcelona in February 2009.  
 
The project has been carried out at IHG, in collaboration with nfc studio. Both 
companies have provided the devices necessary for this project, and IHG 
allowed me to make use of their excellent back-end architecture. 
 
 
 
System composition 
The system defined in the project consists of different elements, as it can be 
observed in Figure 1. If we look at the figure below, the first thing one can find 
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are NFC tags. These tags contain the data that has been written on them. 
When a customer uses his mobile phone with the developed application 
installed in it and approaches it to a NFC tag, the application reads that data 
and sends a SMS with the information selected by the user. 
 
 

 
 

Figure 1. System’s structure 
 
 
This SMS is received by a SMS Manager, which processes the information 
contained in it and connects to a server placed in the back-end structure. This 
server will connect to the required resource and perform the selected action. 
Finally, a confirmation SMS is sent back to the client. 
 
Among the parts of the project, there are different elements that have been 
developed during the project. Specifically, we have: 

- Defined the structure for the data stored in the NFC tags. 
- Developed the mobile phone application that reads the information from 

the tags, processes it and sends a text message. 
- Developed a Java application that reads the SMS received by a GSM 

modem connected to a computer, connects to the back-end server and 
sends a confirmation message. 

- Defined an interface that allows the back-end to connect to Facebook 
and Twitter servers and make use of their APIs. These interfaces have 
been located in the existing IHG’s back-end structure. 

 
 
 
Project scenarios 
In the present project three different use cases have been considered: 
The first one involves updating Facebook and Twitter status from our NFC-
enabled mobile phone. The client only needs to approach the phone to a poster 
with an attached tag. An application installed in the mobile phone will send an 
SMS with the data read from the tag, and the social network status will be 
automatically updated.  
 
The second use case allows the user to retrieve the name of the song and the 
artist which is currently being played on a radio station, by simply approaching 
the mobile phone to a NFC tag.  
 
The third scenario provides the chance to cast a vote from a mobile phone 
using NFC characteristics.  
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Document organization 
The document contains four chapters, and is organized as follows: chapter one 
provides a brief description of Near Field Communication technology, and to 
social networks, paying special attention to the chosen ones: Facebook and 
Twitter. 
 
The second chapter presents the system requirements, and describes the 
architecture that has been developed to fulfil them, giving details of each part 
(mobile application, text message manager and back-end). 
 
Chapter number three details the three applications, providing specific 
information of the previously configuration required for each scenario, and 
defining the implementation parameters that vary from one use case to another. 
 
Finally, the fourth chapter performs a capacity analysis, in order to determine 
the maximum users that can use the system at the same time, according to the 
current system characteristics.  
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CHAPTER 1 PREVIOUS CONCEPTS  
 
 

The goal of this chapter is to introduce all the necessary concepts in order to 
understand how and why this project has been carried out. First, we will give an 
overview of Near Field Communication (NFC) technology, since it is the most 
significant tool in the project. Then, we will focus on social networks, describing 
their main characteristics. 
 

1.1 Near Field Communication 
 
Near Field Communication technology (NFC) is probably the most modern 
technology involving short-range wireless communication, and it is considered 
the evolution of contactless and short-range RFID technologies. 
 
The NFC Forum [2], an NFC’s industry association (which will be afterwards 
described), defines it as a “standards-based, short-range wireless connectivity 
technology that enables simple and safe two-way interactions among electronic 
devices. NFC technology allows consumers to perform contactless transactions, 
access digital content and connect devices with the simplicity of a single touch” 
[3]. In other words, it means that Near Field Communication’s standard 
provides contactless and bi-directional data transmission between NFC-enabled 
devices, such as computers mobile phones, cards, tags, posters, etc. 
 
 

1.1.1 History 
If we make a brief look at NFC’s short history, we can see that the first standard 
was fostered by Sony and Philips (currently NXP). In 2002, both companies 
agreed to promote NFC [4] and to develop an open standard. They submitted 
the draft specifications to ECMA international, a global industry association 
dedicated to the standardization of consumer electronics and technology. After 
having developed open technical specifications, the standard was approved 
(named ECMA 340) [5] and submitted to ISO/IEC to be standardized. It was 
approved in December 2003 as an ISO/IEC standard, under the name ISO/IEC 
18092 [6]. In March 2004, Nokia joined Sony and Philips and created the NFC 
Forum [7]. Since then, the NFC Forum has issued many new specifications, 
and has announced different competitions in order to promote the development 
and deployment of new and innovative NFC services. In addition, NFC Forum’s 
members meetings are held every three months, in Asia, Europe and America 
respectively. 
 
Since it was created in 2004, the NFC Forum has considerably grown. 
Currently, it is formed by almost 150 members. These companies are divided in 
4 different groups: Sponsor members (14 companies, including Sony, NXP, 
Nokia, Visa, MasterCard, Samsung and Microsoft, among others), Principal 
members (15 in total, e.g. American Express, AT&T, Qualcomm, Texas 
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Instruments, Motorola), Associate members (78 companies), and Non-profit 
members (26). The complete member list can be found in NFC Forum’s site: 
[8]. 

 

3 standard’s 
ype A and Type B, Sony’s FeliCa and NXP’s Mifare technologies. 

lowing sections describe some of the most 
portant elements of the standard. 

 

 self-generated RF field. A device 
ill deactivate its field when waiting for data.  

on exchange where one of the two transmission parts is not 
ower-supplied. 

first technical specifications. 
Since then, many of them have already appeared: 

 Resource Identifier (URI) Service Record Type 

ining four different types. 
r. 

- NFC N-Mark Trademark. 

 

1.1.2 Features 
Near Field Communication operates at 13.56 MHz ISM frequency band, and 
can transfer data at up to 424 Kbits/second. It is related to other contactless 
technologies working at the same frequency band, mostly with other examples 
of RFID technologies. In addition, it is compatible with the ISO 1444
T
 
As we said before, NFC was standardized under ISO/IEC 18092, which defines 
the coding, modulation, data transfer speeds, data exchange, anti-collision as 
well as other technical operations in order to perform a communication network 
using NFC-enabled devices. The fol
im
 

1.1.2.1 Communication modes 
The standard defines two communication modes: active and passive. In the 
active mode, both the transmission initiator and the target alternately generate a 
radiofrequency field to enable the communication. The initiator starts the 
transmission, and the target responds using a
w
 
In passive mode, the initiator generates a radiofrequency field and starts the 
communication. The target will at its turn respond to an initiator demand using a 
load modulation scheme.  Since only the initiating device creates the RF field, 
there is no need for the target device to be power-supplied. This allows battery-
powered devices to reduce power consumption while they are not in use, and 
permits informati
p
 
 
In 2006, the NFC Forum started publishing the 

 
- NFC Data Exchange Format (NDEF). 
- NFC Record Type Definition (RTD) and four specific RTD: 

o NFC Uniform
Description. 

o NFC Text Record Type Description. 
o NFC Smart Poster Record Type Description. 
o NFC Generic Control Record Type Description. 

- NFC Forum Tag Type, conta
- NFC Connection Handove
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Further information about these specifications can be found in Annex 2. 

 

chnologies that share characteristics with NFC, and which 

or, switching its role when required. Its range of action is 

een fixed and mobile devices (mobile 

uently used in transmissions between 

Currently most 

 

for 
communications between devices like mobile phones and computers. 

ble 1 completes the comparison comparing 
ifferent short-range technologies. 

 

1.1.3 Comparison with similar technologies 
NFC has appeared in a world where similar radiofrequency or wireless 
technologies are already being used. Thus, final users are provided with a new 
alternative in order to perform their short-range communications. Here is a brief 
description of the te
may compete with: 

- Radio Frequency Identification (RFID) is a mechanism for automatic 
identification, relying on storing and remotely capturing data throughout 
RFID tags. An RFID tag is a small object that can be appended or 
incorporated into a product (target). RFID tags need be read by a RFID 
reader/writer (initiator). NFC-enabled devices, however, can be both 
target and initiat
up to 3 metres. 

- Bluetooth is a wireless technology that allows data exchange at short 
distances (typically 10 metres) betw
phones, computers, printers, etc).  

- Infrared Data Association (IrDA) is a communication protocol that allows 
data transmission at short distances (less than one meter), using infrared 
light. IrDA devices were freq
computers and mobile phones. 

- Wi-Fi technologies were developed in order to replace the wired 
connections in local area networks. Many protocols have been defined, 
with different transfer rates and transmission ranges. 
specifications provide 100-metre range communications. 

- Contactless smart cards contain a microprocessor, which exchanges
information with a card reader using RFID, at distances up to 10 metres. 

- ZigBee is another wireless short-range technology. Currently, it is mainly 
used in industrial and residential monitoring applications, although it may 
become a Bluetooth competitor, since it can also be used 

 
The following graph (figure 2) locates some of the technologies described 
above according to the transmission rate they provide and the distance they can 
perform this data transmission. Ta
d
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Figure 2. Wireless technologies comparison (image adapted from NFC Forum). 
 
 

 
 

Table 1. Short-range technologies comparison (image: Sun Microsystems). 
 
 
 



8                                                                   Demonstrator of Social Networks Access from Mobile Telephony using NFC 

  

1.2 Social Networks 
 
A social network can be defined as a structure consisting of a set of nodes, 
which usually represent individuals performing a role tied to each other 
according to different interdependency patterns. These patterns can be endless, 
being family, friendship, interests, values, ideology, trade, affective relationships 
or leisure time probably the most common among them.  
 
Thus, nodes within a social network are grouped depending on the relationships 
they have with other nodes, no matter which type of tie links them. The following 
picture (figure 3) shows a social network example. In it, the nodes are 
represented with points and the ties with lines: 
 

 
 

Figure 3. A social network diagram (image: Bordalier Institute). 
 
 

Recently, social networks have gained popularity with the appearance of the so-
called Social Network Sites, or Social Network Services (SNS). According to 
[9], SNS could be defined as “web-based services that allow individuals to: 

- Construct a public or semi-public profile within a bounded system.  
- Articulate a list of other users with whom they share a connection. 
- View and traverse their list of connections and those made by others 

within the system”.  
 
Social network sites have changed the way people communicate with friends 
and relatives through the Web. In addition, they integrate the most used 
services in the Internet network (blogging, video, audio and pictures uploading, 
chatting, file sharing, connection with external websites, etc…). 
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1.2.1 Facebook 
As all the readers will probably know, Facebook [10] is currently the most used 
Social Network Site all over the world. According to Facebook statistics [11] 
more than 300 million people are Facebook active users. This great success 
mainly relies on the characteristics of this SNS.  
An important feature that has made Facebook so popular is the design of its 
webpage interface. There, we can find many different elements that allow users 
to be in touch with their contacts:  

- Pictures and video. 
- Wall. 
- Status. Used in our project to place the messages sent from the mobile 

phone. All the friends are able to see the sent update message. 
- Groups.  

 
These four elements, together with the user’s personal information and the list 
of friends constitute the main aspects of each user’s profile in Facebook. Apart 
from the profile itself, Facebook has added many more options and services in 
order to become more attractive: chat service, virtual gift shop, marketplace, 
event planner and application development.  
 
In 2008, Facebook Connect was launched, in order to extend the Facebook 
Platform possibilities. With Facebook Connect, website developers could 
integrate Facebook in their pages, given the possibility of accessing and 
processing their customers’ Facebook data.  
 
Facebook Connect currently contains different elements: a Facebook API, 
which was developed in order to offer third-party developers a better interface to 
build up applications. This API uses a REST-like interface, so all the calls are 
made sending GET or POST requests to the API REST server through the 
Internet. Own extensions to web programming languages have also been 
created: FBML, XFBML, FQL and FBJS  
 
In addition, Facebook has a complete web page for applications developers 
[12], with comprehensive documentation, an up-to-date forum, and many other 
significant resources to help developers carry out applications. 
 
Information about Facebook statistics can be found at Annex 1. 
 

1.2.2 Twitter 
Unlike Facebook, that integrates multiple options and where users can add the 
applications they want so to extend their options, Twitter [13] stands out for its 
simplicity. Twitter intends to be a SMS-like Social Network Site. When the user 
logs in, a minimalist interface is provided. It consists of a box located at the top 
of the site, where a 140-characters long sentence can be written, similar to the 
Facebook’s status function. Below, every user can see the messages (known 
as tweets in Twitter’s jargon) sent by people he is interested in. Users can 
subscribe to other users’ accounts, in order to be able to receive their updates 
(in Twitter’s jargon, it is said to ‘follow’ another user). 
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Twitter provides software developers a well-maintained API Documentation 
website [14], which allows them to create external applications. Since Twitter 
has fewer options than Facebook, its API is not as extensive as Facebook’s. 
However, it contains a set of different methods grouped by topic (e.g. status, 
user, direct messages, friendship and account, among others). 
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CHAPTER 2 SYSTEM DESCRIPTION 
 
 

2.1 Objectives 
As we said in the introduction, the main purpose of the project is to develop a 
system capable of updating social network status, participate in a voting 
process or getting the author and the title of the song which is being played on 
the radio. All this must be done with the information sent from an NFC-enabled 
phone, with the less user participation as possible. The following sections 
describe the way these objectives have been fulfilled.  

2.2 System design 
The designed system to accomplish the previous objectives consists of several 
elements. Its structure is shown in the diagram below (figure 4), and describes 
the different parts the system consists of: 

- NFC tags with stored information. 
- Mobile phone with an installed application. 
- SMS modem connected to a PC. 
- Java application listening for new SMS. 
- Back-end structure. 

 
 

 
 
 

Figure 4. Complete mechanism diagram 
 
 
The system starts working when a user approaches his NFC-enabled mobile 
phone to a poster with an embedded NFC tag. The application installed on the 
phone detects it and is automatically started. According to the type of the read 
tag, the application displays different options to the user. Finally, the user 
accepts the SMS sending. 
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This SMS is delivered to an application that is permanently listening for new text 
messages to arrive, and in accordance with the information contained within, 
extracts it and sends it to a servlet by connecting to a specific URL. This 
application gets the information from the URL parameters and acts as 
established.  
 
After the appropriate action has been performed, a confirmation SMS is sent to 
the originator user confirming if the requested petition has been successfully 
performed or not. In the best of the cases, the user will only have to press two 
buttons (one of them is forced by the mobile phone itself, since it requires 
permission to send the SMS). In the worst case, the social networks one, four 
button pressings will be required, since the mobile application will provide more 
possibilities to the user. This SMS sending permission request could be avoided 
by obtaining a MIDlet code signing certificate [15].  
 
The explained working process is summarized in the following UML Sequence 
diagram (figure 5): 
 
 

SMS 
Manager

Back-end

SMS

HTTP 
connection

SMS

Midlet
Tag reading &   

SMS generation
Manager

SMS processing
& servlet invocation Back-end

Connection to 
resources

Mobile Phone
Confirmation SMS 

reception

 
 

Figure 5. System’s diagram 
 

he three possible scenarios (social network status updating, radio information 
 
T
retrieving and voting) are described in the following sections, as well as all the 
other elements that make all this system work properly. 
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2.3 System parts  

2.3.1 NFC tags 
The information recorded in NFC tags is based on Text RTD type, since it 
provides us the required structure for the type and length of data we want to 
store. It only requires establishing the text language and the data itself.  
 
In this case, the language is set to English (en). The data has been written on 
the NFC tags according to a pre-established format. All the tags share the same 
structure: 

t;x 

Where t represents the type of the data recorded in the tag, and can have three 
distinct values, each of them representing the possible actions implemented in 
the project: 

1. Radio. 
2. Voting. 
3. Social network. 
 

On the other hand, x contains extra information. This information varies 
depending on the specific type of action that the tag will involve, as described in 
the following chapter. 
 

2.3.2 Midlet 

2.3.2.1 Preliminary configuration 
The first thing the final user needs to do is to obtain the midlet. The application, 
contained in a .jar package file, can be downloaded from the Internet with the 
mobile phone itself, or transferred from a computer. If the user prefers to 
download it directly from the Internet, he or she has to approach its terminal to 
an NFC tag which will provide him or her a URL to connect to and download the 
application. Alternatively, if the user already has the mobile application on a 
computer, it can be easily transferred using Nokia PC Suite or a similar file 
transfer interface from another manufacturer. After a few seconds installation, 
the software will be ready to be used. 
 
The midlet has been designed to be auto-launched when a tag is detected, as 
described in the following section. Nevertheless, the user must manually open 
the application the first time it is used. After that, the auto-launching property is 
activated and running, and the midlet does not require any additional action 
from the user apart from approaching his or her mobile phone to a recognisable 
NFC tag. 
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2.3.2.2 Working principle 
The whole process is triggered by approaching an NFC-enabled mobile phone 
to an NFC tag. When the phone detects an NFC tag that meets the 
characteristics of the used tags: ndef connection tag, types Mifare 1K or 4K 
(see Annex 3 for more information), the midlet application is automatically 
launched. This auto-launching property is only performed if the midlet contains 
a PushRegistry command. It can be both placed within the midlet code or in 
the midlet descriptor’s (file with .jad extension) code. It must have the following 
format: 

MIDlet-Push-<n>: <ConnectionURL>, <MIDletClassName>, <AllowedSender>, 

where n identifies the midlet that will be launched, ConnectionURL defines the 
URL of the connection that will activate the midlet and AllowedSender will 
define which kind of tags can initiate it.  
In our case, the PushRegistry command is located in the descriptor, and has 
this aspect: 

MIDlet-Push-1:ndef:rtd?name=urn:nfc:wkt:T, 
net.marccat.midlet.MidletInitiator, nfc:ndef;type=mf?k;uid=* 

So in this case, the first midlet within the jar file will be launched if two 
conditions are fulfilled: if a Well-Known Type with Text data is written on the tag 
and if the approached tag is a Mifare 1K or 4K which is using an ndef 
connection. 
 
Once the application has been launched, the midlet will ask the user to 
approach an NFC-enabled information tag (see picture below). When the phone 
touches the poster, the midlet will get the information contained in the tag, and 
operate according to it, as described in Chapter 3. If the midlet does not 
succeed in reading the tag information, a warning message is prompted, asking 
the user to touch the poster again. Finally, the midlet asks the client permission 
to send the text message (see figure 6). 
 

 
 

Figure 6. Initiated, failed tag reading and SMS sending midlet’s captures 
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2.3.2.3 SMS format 
The same way it happened with the information stored in the NFC tags, we 
have decided to structure the information that is sent in the SMS. This is useful 
because this information will be latterly extracted and processed at the SMS 
reception. The format of the messages is similar to XML. Different tags enclose 
the information, in the following way: 
 
Tags <msg> and </msg> define the beginning and the end of the SMS. Inside 
the message, another tag <t> (and </t>) identifies the type of the recorded 
data. These tags are common to all messages. The SMS will contain more tags, 
according to the type of tag read, and are described in each use case section 
(Chapter Three). 
 
The destination number is set by default to the phone number associated to the 
SIM card inserted in the SMS modem. However, it can be easily changed by 
accessing the text file midlet.properties, located in the midlet’s /src 
workspace directory and typing the new destination phone number. 
 
 

2.3.3 SMS Manager 
Once the information requested by the user has been sent via text message, 
the SMS manager appears. It consists of a modem that receives SMS 
messages and an application whose purpose is to process them according to 
the information they contain. After being processed, the system returns a SMS 
to the originator confirming that the requested action (retrieving information from 
a radio station, voting or updating a social network’s status) has been correctly 
performed. 
 
The first thing we need is a GSM modem connected to our computer through 
the serial port. The one we have used is the Siemens MC35i, as described in 
the Annex 2. The Java application checks that the device is correctly connected 
to the serial port and starts running, permanently waiting for new SMS to arrive.  
 
The processing architecture consists of different blocks, as can be seen in 
figure 7: 

- SMSModem. 
- Processor. 
- Dispatcher 

 
The first block, comprising the SMSModem and the Transmission and 
Reception parts, continuously listens to the GSM modem checking if a new 
message has arrived. When it happens, the developed application uses smslib 
library in order to extract the significant data from the SMS: the originator 
number, the text of the message and the date it has arrived, in order to identify 
uniquely each message.  
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This data is put together and enclosed in a new object, InboundSMSMessage, 
which will be sent to the next block, SMSApplicationProcessor. Once the data 
from the incoming message has been successfully placed in the object, the 
SMS is deleted from the SIM’s inbox.  
 
 

 
 
 

Figure 7. Architecture’s block diagram 
 
 
The main function of the second block is to forward the InboundSMSMessage, 
extracting the data it contains and packing it in an InboundApplicationMessage, 
which will be used by the next block, the dispatcher.  
 
The third block within this structure is the dispatcher. The role of this part is to 
receive InboundApplicationMessages and analyse the text of the SMS by 
parsing it. This way, the application will finally know what type of action must be 
performed with the received short message. If the format of the received SMS 
does not match the format defined in section 2.3.2.3, the SMS is automatically 
discarded. 
 
According to the containing data, the program establishes an HTTP connection 
with the correct instance of the server that will perform the effective status 
updating, voting or real-time information retrieval tasks. In our case, the server 
is located in the same machine where all the other elements are, so the server 
address is set to localhost. However, it can easily be changed by accessing 
the mc35i.properties text file, placed within the /java directory. 
 
Below, there are some examples of the URLs where the dispatcher will connect. 
These URLs contain the data initially collected by the mobile phone’s midlet. 
Again, the radio and the voting cases are much simpler that the social network 
ones: 

http://localhost:8080/nfc/a.m?i=xahrazad 

http://localhost:8080/nfc/a.v?i=5 
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http://localhost:8080/nfc/a.s?i=15&phone=34679736613&network=both 

 
The first URL contains the name of the radio station as the information 
parameter. The second one, however, has the number of candidate to vote. The 
social network URL includes information about the text it is going to be placed in 
the status, the phone number of the user that requests the service, and finally, 
the social network to send the status update message to. 
 
After the connection has been established, the application waits for the server 
to send a response. This response can take up to 10 or 15 seconds to be 
received, and it contains the text that will be sent in the confirmation SMS. This 
text is enclosed inside an OutboundAppMessage together with the destination 
phone number where to send the short message. This object is sent back to the 
processor.  
 
The second block extracts the data from the received 
OutboundApplicationMessage and inserts it in an OutboundSMSMessage, 
which at its turn is sent to the SMSModem block.  
 
Finally, the data from an OutboundSMSMessage is retrieved, and the 
responding SMS message is created. This message will be sent to the user via 
the Siemens MC35i GSM terminal, using smslib library properties. 
 

2.3.4 Back-end 
The IHG’s back-end structure consists of a Tomcat server containing a set of 
servlets ready to be invoked, where the previously explained application will 
connect. It also provides a management console interface, from where the 
system administrator is able to specify a set of system parameters.  
 
As it has been described before, when the SMS has been processed, a 
connection to a specific server is performed in order to retrieve or send the 
information according to the request received from the user. 
 
Thus, if a radio-type data has been processed, the application connects to the 
radio station’s webpage, where an updated xml file is parsed and that way 
information about the song (song title and artist) that is currently being played 
on that radio station is obtained. The URL to the xml file is set through the 
management console, as we will see in the following chapter.  
 
If the data to treat comes from an election-type SMS, the application at the 
server automatically adds a vote to the candidate’s ballot, located in a MySQL 
database in the server’s back-end. The system is able to perform different 
voting processes at the same time, and the progress of the election can be 
followed live from the management console. The results page is automatically 
updated every 10 seconds. 
 
As always, the social network part is more complex than the others. When the 
connection with the server is established, the application running on it extracts 
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the information contained in the URL parameters and proceeds according to 
them.  
 
As it can be seen Figure 8, tables from MySQL database have additional 
information related to these parameters (e.g. a string of text with the message 
to include in the status update is associated with the available parameters, or 
username and password for social networks is associated to a specific mobile 
phone number). This additional information is the one to be sent to both 
Facebook and Twitter so to perform the actions required by the user.  
 
In Facebook, all the necessary data in order to update the status is sent via a 
POST command to Facebook’s REST server, using the features provided by 
Facebookboard library. This relies on the developed Facebook application, 
whose specific data (API Key and Secret Key) is needed. Facebookboard 
library code has been modified, due to recent modifications to Facebook API.  
 
On the other hand, Twitter’s requisites for adding a new tweet are less 
demanding in programming terms. The logging in only requires sending the 
username and the password from the user, and the effective status update is 
performed by a very simple method. 
 

 
 

Figure 8. Facebook users’ information contained in management console 
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2.4 System start-up. 
In order to start the developed system, all the parts within the system need be 
run. If we first look at the backend side, we find three important components: 
the Apache Tomcat server containing all the servlets, the java application that 
listens to the SIM inbox, and the management console. While the two first 
elements are indispensable for a system proper operation, the management 
console will only be useful if a configuration modification is required. 
 
From the final user point of view, he or she only needs to approach the phone to 
an NFC tag, and send the SMS. 
 
In case the user sends a SMS and the system is not running, the request will be 
attended when the system is started up. However, the request will be processed 
at that time, so the information contained in the confirmation SMS in the radio 
use case will correspond to the time when the system is restarted. The status in 
the social networks scenario will as well be updated at that time. 



20                                                                  Demonstrator of Social Networks Access from Mobile Telephony using NFC 

  

CHAPTER 3 USE CASES 
 
 
This chapter describes the three uses cases that have been considered in the 
project, and defines their particularities. The first section is focused on the radio 
scenario; section two describes the voting case, and finally the third section 
defines the specific characteristics of social networks use case. 
 

3.1 Use case 1: Radio 

3.1.1 Preliminary configuration 
In the radio scenario, the only configuration that is required to perform is to 
access the management console and establish the radio ID that will correspond 
to the available radio stations, in addition to the URL where the information is 
obtained from (see capture below, figure 9). However, adding new radio 
channels would require modifying the application code. The following section 
defines the configuration that has been used in the project for the six radio 
stations involved in it. 
 
 

 
 

Figure 9. Management console radio configuration interface 
 
 

3.1.2 Tag data structure 
The extra information in the radio service is defined as r, and its function is to 
identify the radio channel from where we want to know what is being played. 
 
The radio identifiers r are: 

1. iCat fm 
2. iCatjazz 
3. MusiCatles 
4. TotCat 
5. Mediterràdio 
6. Xahrazad 

 
So for example, a given tag with 1;5 would retrieve information about the song 
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and the artist that is at that time on Mediterràdio. 
 

3.1.3 Tag reading and SMS generation 
If a radio tag is detected, the midlet notifies it to the user and requests him or 
her if he or she wants to continue. If so, the application informs which radio 
station it is going to get what’s being played from, by showing its logo. 
Afterwards, the mobile phone will ask for a confirmation in order to send the 
SMS. When the SMS is sent, the application automatically closes, and the 
telephone’s main screen is shown again. The whole process is described in 
figure 10: 

 
 

Figure 10. Midlet captures for radio type 
 
 
Similarly to the structure of the recorded data in tags, radio type includes a <r> 
</r> set of tags containing the identification of the radio station we want to 
retrieve the song that is being played.  
 
Here we have an example of the format of the SMS: 

<msg><t>1</t><r>2</r></msg>  

It can be seen that the type of SMS is set to 1 (radio) and the radio station 
where to retrieve what is being played (iCatjazz). 
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3.2 Use case 2: Voting 

3.2.1 Preliminary configuration 
In the case of the election system, the first thing to be done is to create a new 
election (Election subtab from the management console), and name it. Once the 
election is generated, it is turn to decide which the candidates the balloters can 
vote for are, and to link them to a specific election. Candidate tab allows 
specifying the ID and the name of the candidates, as shown in figure 11. In 
order to add more candidates to a specific election, just click on “New” button 
and add the required information.  
 
 

 
 

Figure 11. Management console candidate interface 
 

3.2.2 Tag data structure 
Now we focus on the voting-type tags structure definition. Here, the additional 
information is c. It identifies each candidate within the voting process. 
Different elections can be performed at the same time, so a candidate ID will be 
used only once. 
 
A tag containing the following text: 2:4 will result in a voting action for 
candidate number four. 
 

3.2.3 Tag reading and SMS generation 
Provided a voting tag is read, the midlet does as well detect it and report the 
user. Again, the phone asks for confirmation before sending the SMS, and 
closes after doing that. Figure 12 describes the process.  
 
Voting type SMS have <c> </c> tags, with the candidate ID.  
 
Below there is an example of the SMS format: 

    <msg><t>2</t><c>2</c></msg>  

We can see a voting-type SMS (a type 2 message), where the candidate 
number 2 has been voted. 
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Figure 12. Midlet captures for voting type 
 
 
 
The flow diagram in figure 13 describes the SMS generation process for radio 
and election types: 
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Figure 13. Types 1 and 2 SMS Generation flow diagram 
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3.3 Use case 3: Social networks 

3.3.1 Preliminary configuration 
In the case of the social networks, more configuration work has to be done. 
Users who want to make use of the developed system should register 
information about them:  

- Mobile phone number. 
- Contactless card UID. 
- Facebook and Twitter usernames. 
- Facebook and Twitter passwords. 

 
This data is introduced through the management console, and stored inside the 
database (see figure 14 below). 
 

 
 

Figure 14. Introduction of user data in the management console 
 
 
In addition, and due to the special characteristics of Facebook API, users will 
also have to enter Facebook and give permission to the Facebook application to 
update his or her wall status. To do this, when the user is already logged into 
Facebook, he or she has to open the page with the following URL:  

http://www.facebook.com/authorize.php?api_key=41dae2bb9d3101ae0f8ad05f
b00fed6b&ext_perm=status_update&v=1.0 

As it can be guessed from the URL itself, the aim of this step is to grant the 
application defined by the API Key in the URL access to update the user status. 
Figure 15 shows the displayed screen. 
 
 

 

http://www.facebook.com/authorize.php?api_key=41dae2bb9d3101ae0f8ad05fb00fed6b&ext_perm=status_update&v=1.0
http://www.facebook.com/authorize.php?api_key=41dae2bb9d3101ae0f8ad05fb00fed6b&ext_perm=status_update&v=1.0
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Figure 15. NFC application’s request message 
 
 
The request should be accepted. After receiving a controlled error page, the 
user should access again the same URL, and then a confirmation message 
should appear, reporting a successful configuration. 
 

3.3.2 Tag data structure 
The social network tags follow the same structure as the previous two kinds of 
tags. In this case, the information is represented by i, which contains data 
associated to the sentence that will update Facebook or Twitter statuses.  
 
A tag with the text 3:10 will update Twitter or Facebook status with the text 
assigned to that number. This text can be easily changed from the management 
console. 
 

3.3.3 Tag reading and SMS generation 
When the midlet application is already running, the user has the chance to 
approach his mobile phone to a tag containing social network information, and 
in case he or she wants to, approach the phone to other users’ mobile phones. 
This allows including the name of the telephone owner in the sentence that will 
update Twitter or Facebook status. 
 
Since the midlet is able to detect whether the tag contains social network data, 
a list will be displayed allowing the user to select which social network status he 
or she wants to update: Facebook, Twitter or both at the same time (see figure 
16). After choosing, a SMS is generated and sent after user’s confirmation. If 
the user does not select at least a social network to update the status, the 
application will not allow the client to send the SMS, and will display again the 
selection list. 
 

 



Chapter 3. Use Cases   27 

 
 

Figure 16. Midlet captures of social networks type process 
 
 
The structure of social networks SMS is quite different, since they can enclose 
more and more types of information. The text used to update the status is 
mandatory. This is the information gathered from the NFC tag, and is identified 
with tags <i> </i>. In addition, information about friends can also be included. 
In case it exists, a new set of tags <f> </f> will be added, enclosing 
information for each user within tags <n> </n>. Finally, information contained 
between tags <s> </s> indicates which social network or networks need be 
updated (f for Facebook, t for Twitter and b for both of them). This information 
is also mandatory. 
 
The flow diagram (figure 17) describes the SMS generation process for social 
network type. 
 
Below there is an example of the format of the social network SMS: 

    <msg><t>3</t><i>100</i><f><n>10c86df3</n></f><s>t</s></msg> 

The function of this SMS is to update the status of a social network. The text will 
be the one associated to the ID 100 within the management console, and will 
add the name corresponding to the mobile phone identification 10c86df3. 
Finally, we can detect that the social network that will be updated is Twitter, 
because the flag within the tag <s> is set to t (corresponding to Twitter). 
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Figure 17. Type 3 SMS Generation flow diagram 
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CHAPTER 4 SYSTEM ANALYSIS  
 
 
The present chapter performs an analysis of the developed mechanism. The 
purpose is to establish the maximum number of users than can use the system 
simultaneously.  
 
In order to calculate it, we analyze the structure of the implementation so to 
determine the total time since the SMS is ready to be sent by the user’s mobile 
phone until the confirmation SMS is received, according to the total users that at 
a specific time are making use of the system. This will help us finding possible 
bottlenecks or restriction points that may have influence in its performance. The 
figure below (fig. 18) shows the analysis model. 
 
 

 
 

Figure 18. System diagram 
 
 
Different tests have been performed in order to obtain the average processing 
time, using when possible time stamps within the developed code. In other 
cases, the processing time has been empirically determined. This time is 
determined by the following formula. 
 
 

backendSMSManagernetworkp tttt  22   (4.1) 
 
 
The partial processing time for both SMS sending and delivery processes is 
constant, provided it does not depend on the number of clients using our 
system: 

- sending : 2 seconds. networkt _

- delivery : 2 seconds. networkt _

 
However, the SMS manager and back-end times are related to the number of 
users. Back-end and SMS manager contain a queue where the messages are 
stored until they can be processed. These queues may as well have influence in 
the total response time. 
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The SMS manager time does only depend on the number of clients, whatever 
the scenario is being used. As shown in the formula below, the process time 
differs according to the number users: if there are more or less than 15 clients 
using the system at a specific time. 
 
 
 

       15#
16

#
1  clients

clients
s  

SMSManagert  

       15#)15(#1  clientsclientss  

(4.2) 

 
 
 
On the other hand, the back-end time also relies on the type of action it is 
required to do. Facebook status updating tool is the most demanding one, 
because a log-in routine must be performed for each client every time the status 
needs being updated. On the other hand, the voting one is the less demanding, 
since the action is performed within the server located at the back-end. The 
following formulas describe the back-end processing times for the four possible 
scenarios. 
 
 

sclients

clients
st Facebookbackend /5.1

#
3_   (4.3) 

 
 

sclients

clients
st Twitterbackend /2

#
1_   (4.4) 

 
 

sclients

clients
st Radiobackend /2

#
1_   (4.5) 

 
 

sclients

clients
t Votingbackend /3

#
_   (4.6) 

 
 
The analysis has been performed in a computer with the following 
specifications: 

- Intel Pentium IV with a 3 GHz processor. 
- 1 GB RAM. 
- Windows XP Professional 2002. 

 
The results we have obtained are described in the following picture (fig. 19): 
The graph describes the evolution of the process times according to the 
different possible scenarios and the number of users in the system. 
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A maximum process time has been established to 30 seconds. Beyond this 
time, we believe the system performance is not satisfactory enough. So a 
maximum number of simultaneous users has been found for each use case: up 
to 19 users in Facebook feature, up to 21 users in Twitter and radio cases, and 
p to 23 in the voting one.  

 

u
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Figure 19. System process times according to the concurrent clients 

ed requests, and Voting and Radio share 

hus, an average value can be found applying the following formula: 
 

 

 
 
If we now contemplate the way the clients make use of the different systems, 
we can obtain a more accurate number of maximum concurrent users. A 
specific weight has been given to each use case: both Facebook and Twitter 
scenarios represent 40% of the receiv
the remaining 20%, being 10% each.  
T

radiotwitterfacebook usersusersusersusersusersconcurrent ·#1.0·#1.0·#.0·#4.0_# 4  voting

 
 

 23·1.021·1.021·4.019·4.0_# usersconcurrent 20.4 users 

, we obtain a number of 680 
aximum registered clients in our system. 

(4.7) 

 
 
Now, we can calculate the maximum number of registered users the structure 
can handle. If we estimate that only a 3% of the users registered in the system 
will make use of the system simultaneously
m
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 the system’s maximum registered users cipher would vary as 
pecified in Table 2, where the value we have found in the calculations above is 
ighlighted.  

 
 

m

The maximum number of registered users has been found by establishing two 
values according to our preferences and estimations: the maximum process 
time has been set to 30 seconds and the percentage of concurrent users to 3%. 
However, if we changed these values in order to vary the system’s 
performance,
s
h

 Maximum process ti e (s) 
 

 
20 30 45 60 75 90 120 

1% 1560      2040 2650 3260 3810 4420 5590 
3% 520 680 883,3 ,7  ,3 ,3 1086 1270 1473 1863
5% 312 408 530 652 762 884 1118 

% 
concurrent 
users 

10% 156 204 265 326 381 442 559 
 

Table 2. Registered users depending on process time and concurrent users 

ed before. 
Implementing the system in a computer with higher specifications would allow 
improving its performance, and consequently, admitting more users. 

 
 
In addition, all the previous figures correspond to the results obtained with the 
machine used during the project, with the characteristics defin
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CHAPTER 5 CONCLUSIONS 
 

5.1 Final conclusions 
In this project we have proven the compatibility of NFC technology and social 
networks, and have presented a very attractive option for those clients who 
want to update their favourite social network without the need of accessing the 
Internet. In addition, NFC does positively contribute by adding a context to the 
mobile phone transmission of information.  
 
We have found the differences between the APIs of the two social networks that 
have been used, Facebook and Twitter. While Facebook has revealed to have a 
really complex API architecture, with an important concern for users’ privacy, 
and has required a demanding developing effort, Twitter’s API is as simple as 
the social network itself. 
 
Regarding NFC technology, I consider that is expected to gain popularity in the 
following years and be adopted by users as a way for performing 
micropayments or ticket payments. The way the data transmission is performed, 
with devices literally touching, provides clients a security feeling, since the 
transmission would be interrupted by simply separating them. Thus, the 
payment would not be completed. Besides, the range of possible uses of NFC 
is huge, so these kinds of payments can be the killer application that would put 
NFC technology on market.  
 
However, and although these good expectations, I believe NFC technology is 
not mature enough for thinking in a one-year term application. Today, it is really 
difficult to find mobile phones with NFC capabilities. During the project we have 
used Nokia 6131 NFC and 6212 and Benq T80 phones. Among them, we found 
it hard to read NFC tags using Nokia 6212 and Benq T80 terminals, so it shows 
that there is still much work to do concerning the performance of NFC-enabled 
phones. 
 
I believe that NFC future depends on whether mobile phone companies (the 
majority of them integrating NFC Forum) start introducing NFC capabilities in 
their terminals or not. If they do so, final users will discover a new technology 
that can make their lives easier, and at the same time can trigger the 
technology development. But the current world crisis may slow it down… 
 
Finally, the system analysis has given us a maximum number of users for each 
of the three use cases, according to the computer we have used in this project. 
Although these figures are quite low (between 18 and 25 maximum users), they 
can be easily increased, just by changing the computer and using another one 
with higher specifications.  
 
 
I would also like to make a personal evaluation of what this project has signified.  
The project started in mid-January, just one month before the Mobile World 
Congress. The director’s expectations were to perform a demonstration within 
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the congress. It has been a kind of challenge, since it has been the first time I 
have ever programmed in Java language, so a fast learning has been 
necessary. Although there have been difficulties, especially at the beginning, I 
am satisfied of what I have learned and of the final system we have deployed. It 
has been a good chance to gain knowledge at one of the today’s most used 
programming languages. 
 

5.2 Future work 
In the future, more functionalities could be added to the system implementation. 
Although the complexity of Facebook API, it would be a good option to try 
providing the client more options (such as adding friends, sending a message to 
a friend’s wall, etc). In the case of Twitter, fewer options are available to 
implement, according to its reduced interface limitations. But there are a set of 
methods that could be put into operation to expand the system’s possibilities. 
 
A web interface could also be created, in order to introduce all the user data into 
the MySQL database. Thus, external users could register to the service without 
manual intervention, using encryption for usernames and passwords and 
achieving a reliable private data transmission. 
 

5.3 Environmental issues 
The development of the described project does not imply any environmental 
issue, except for the manufacture and disposal of waste materials derived from 
the different electronic components and devices that have been used. 
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ANNEX 1.  SOCIAL NETWORKS 
 
 
This chapter explains the evolution of the Internet social networks from the 
beginning until nowadays. Then, a more accurate description of the social 
networks used in the project (Twitter and Facebook) is made. 
 

A1.1. History of Social Network Sites 
The appearance of the first Social Network Sites happened in mid-1990s. 
Classmates.com (1995) [1] and SixDegrees.com linked people via email 
addresses. Classmates is already working, and tries to create these links by 
searching old friends from high school or college. However, this service is 
restricted to some countries. On the other hand, SixDegrees’ purpose was to 
establish relationships through friends of friends. Its name was adopted from 
the theory that states that two strangers are only distanced by 6 degrees of 
separation [2]. SixDegrees was the first important SNS, since it integrated most 
of the services that nowadays’ sites integrate. At its highest point, it reached to 
have around one million users. However, it did not manage to be a sustainable 
business. In 2000, the site closed and was sold for US$125 million [3]. 
 
In 2001, a new generation of SNS emerged. Social network sites started adding 
more functionalities, among them the possibility to improve business networks. 
Ryze.com was the first to make it possible. Afterwards, some of Ryze’s 
founders developed their own social network sites, such as LinkedIn, Tribe.net 
or Friendster. Only LinkedIn and Friendster are notably popular at this moment. 
Tribe did not succeed attracting new users, and Ryze focused its marked in 
business networking.  
 
LinkedIn is one of the most used SNS, mainly for establishing contacts within 
business networks. In addition, users can also use LinkedIn services to seek, 
offer employment or recommend other users for a given job. Friendster was 
launched in 2003, and became rapidly adopted by the Internet community 
(more than 3 million people registered in the first months). However, it could not 
manage this huge growth because of scalability programming errors [4]. When 
they tried to solve that, MySpace had already appeared. Currently Friendster 
has around 90 million users, and 9 out of 10 come from Asia. 
 
The posterior years multiple SNS appeared, focusing on different targets: these 
networks allowed their users to share pictures (Fotolog and Flickr), search a 
couple, (Match.com), share video (Youtube), blogging (Windows Live Spaces, 
Twitter, Xanga), virtual social networking (Second Life, Habbo), music listening 
habits (Last.FM), and so on… 
 
In 2003 MySpace emerged. At the beginning, MySpace took profit from the non-
satisfied users from Friendster. Later on, they grew by the unexpected joining of 
music bands to the network, which used MySpace for advertising their concerts 
and getting in touch with their fans. Even today, for many people, MySpace is 
already seen as a meeting point for music bands, rather than as a conventional 
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social network. Yet another important source of new users was teenagers. Most 
of those who had never used a Social Network Site before opted for MySpace 
because they could meet their favourite music idols. Then, they used the same 
site to contact their friends. 
 
One of the facts that helped the MySpace development was a special feature 
that had never been present in any other social network: MySpace users could 
propose improvements to be done to the webpage and add the contents they 
wanted to their profile. So it could be said that MySpace evolved together with 
its users. 
 
In 2004, a new social network appeared. It was Facebook. At the beginning its 
goal was to create a network among Harvard University students. But it was so 
successful that in few months it expanded to other U.S. universities such as 
Yale, Columbia or Stanford. Other colleges, universities and enterprises 
gradually joined the Facebook networks. At that time, the network was limited to 
students or employees that had an official email address from their respective 
educative centres or companies. So Facebook users perceived the site as an 
intimate, private community [3]. In September 2006, Facebook was opened to 
everyone older than 13 without restriction. Facebook is one of the Social 
Network Sites that has been used in this project, so additional information can 
be found in the next section.  
 
 

 
 

Figure 1. Social Network sites timeline. Source: [3] 
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In 2006, Twitter started working. Twitter was created in order to bring the SMS 
features to the web. The goal of its founders was to allow the users to easily 
send an SMS-like message to their friends, through a very simple website. 
Twitter is the other Social Network site included in the project, so it will be 
further explained in the following sections. 
 
Figure 1 summarizes in a timeline the evolution of the different SNSs explained 
before, and others.  
 
 

A1.1.1. Facebook 
Provided Facebook main features have already been described in the project, 
here we focus on Facebook’s figures, in order to understand the importance of 
this social network today. 
 
At the moment, more than 300 hundred million people around the globe are 
Facebook users. [5] Provides a good Facebook statistics database, which helps 
analysing the impact it has. Picture below (figure 2) shows the percentage of 
Facebook users among the total online population. If we focus on our continent, 
we can observe that the majority of Europe countries exceed the 20% of 
Facebook users, with Iceland (53%), Denmark (45%), Norway (43%), Turkey 
(43%) and the United Kingdom (41%) as the countries with higher rate. 
However, Poland (2%) Germany (5%), the Netherlands (7%) are the European 
countries where Facebook has lower popularity. Northern America countries, 
Australia, South Africa, Bangladesh and the majority of the Spanish-speaking 
countries from Latin America are those where Facebook is the main social 
network site.  
 
 

 
 

Figure 2. Percentage of Facebook users in the world  
(Image: CheckFacebook.com [5]) 
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If we now look at the absolute figures (Table 1), we can see that some of the 
countries quoted before appear in the top-10 ranking. Note that China, one of 
the countries with more Internet users, does not appear in the ranking. China 
citizens do not have access to some websites, blocked by their government. 
Among these pages, two of the SNS used in this project, Facebook and Twitter 
are not accessible from that country. 
 
 

Rank Country Facebook Users 

1 United States        67,485,000 

2 United Kingdom      17,926,840 

3 Canada        11,515,660 

4 Turkey        11,417,400 

5 France        10,588,720 

6 Italy        10,179,480 

7 Indonesia        6,450,580 

8 Australia        5,890,760 

9 Spain        5,617,580 

10 Colombia        5,206,020 
 

Table 1. Absolute Facebook users by country 
 
 
 

A1.1.2. Twitter 
If we analyse the recent Twitter stats, it can be stated that in 2009, Twitter has 
definitely grown. According to Twitter June’09 statistics database in [6], it can 
be seen that the amount of new Twitter users has shot up from January, 
reaching its peak in March, with a 22.73% of new users (see figure 3 below). If 
we accumulate all the data, it can be said that in two years, the growth 
percentage is 99.96%. 
 
Users can send Twitter updates from many different devices and applications 
apart from its official webpage, such as from a PDA, a mobile phone, an 
iPhone, an e-mail, a third-party desktop application, and many more. In 
addition, tweets can be read from a RSS feed and accessed externally.  
 
If we now look at the distribution of Twitter users by country, we can easily 
detect that the majority of its users come from English-speaking countries. The 
following graph (figure 4) shows the monthly evolution of the distribution of new 
users according to their nationality (bar chart), as well as the general distribution 
of Twitter users by country (pie chart). United States users represent the 62.1% 
of users, while UK (8.9%), Canada (5.7%) and Australia (2.8%).  
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Figure 3. Percentage of new Twitter users (March 2007 – May 2009)  
(Image: Symosos [6]) 

 
 
 
81 percent of Twitter users are under 30, and women represent the 53% of 
Twitter profiles. Celebrities also use Twitter to be in touch with their fans. 
Sportsmen like Lance Armstrong or Shaquille O’Neal, actors and actresses 
such as John Cleese or Kevin Spacey, politicians like Al Gore or Arnold 
Schwarzenegger, singers like Britney Spears, or TV shows presenters, as 
Oprah Winfrey and Larry King. Additional interesting statistical information can 
be found at [5]. 
 

 
 

Figure 4. Percentage of Twitter users by country (March 2007 – May 2009) 
(Image: Symosos [6]) 
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ANNEX 2.   NEAR FIELD COMMUNICATION 
 
 

A2.1. Described Protocols 
The ISO/IEC 18092 standard describes the different protocols that make NFC 
data transmission possible. These protocols involve the initialization process 
and the data transport. In both cases, these protocols have slight differences for 
passive or active communication modes. 
 
The general protocol flow, as described in the standard, requires the operations 
described below in order to perform the general initialization and single device 
detection, for both active and passive modes and whatever transfer speed is 
used: 

- Any NFCIP-1 device shall per default be in Target mode. 
- When in Target mode, it shall not generate an RF field, and shall wait 

silently for a command from the Initiator. 
- The NFCIP-1 device may switch to Initiator mode only if required by the 

application. 
- The application shall determine either active or passive communication 

mode and transfer speed. 
- Initiator shall test for external RF field present and shall not activate its 

RF field if an external RF field is detected. 
- If an external RF field is not detected, the initiator shall activate its RF 

field. 
- The Target shall be activated by the RF field of the Initiator. 
- Transmission of a command by the Initiator either in the active 

communication mode or in the passive communication mode at a 
selected transfer speed.  

- Transmission of a response by the Target either in the active 
communication mode or in the passive communication mode. The 
communication mode and the transfer speed shall be the same as the 
Initiator communication mode and the transfer speed. 

 
The data transport protocol consists of other sub-protocols: the protocol 
activation, the data exchange protocol, and finally, the protocol deactivation. It 
also defines the format of the basic data transport frame, and the specific 
commands that enable the performance of the different operations.  
 

A2.1.1. NFC specifications 
In 2006, the NFC Forum started publishing the first technical specifications. 
Since then, many of them have already appeared: 

 
- NFC Data Exchange Format (NDEF). 
- NFC Record Type Definition (RTD) and four specific RTD: 

o NFC Uniform Resource Identifier (URI) Service Record Type 
Description. 

o NFC Text Record Type Description. 
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o NFC Smart Poster Record Type Description. 
o NFC Generic Control Record Type Description. 

- NFC Forum Tag Type, containing four different types: 
o NFC Forum Type 1 Tag.  
o NFC Forum Type 2 Tag.  
o NFC Forum Type 3 Tag.  
o NFC Forum Type 4 Tag.  

- NFC Connection Handover. 
- NFC N-Mark Trademark. 

 
 
 
NDEF specification 
The NDEF specification defines the format of message encapsulation in order 
to exchange information. One or more application-defined payloads of variable 
type and size can be placed within a single message construct. Each of these 
payloads is defined by the length, the type and an optional identifier. 
 
The types of payload can be URIs, NFC-specific or MIME. Payload length 
indicates the number of bytes in the payload. Finally, optional payload identifiers 
allow the association of various payloads, and cross-referencing. 
 
These NDEF payloads permit NDEF messages nesting or chunks chaining. 
NDEF is only a message format. Thus, it does not define the data that these 
structures can carry (it is described by the RTD specifications, see below). 
 
 
 
RTD specifications 
The main goal of the RTD specification is to provide the mechanisms for 
reservation of well-known record types and third party extension types in order 
to support NFC-specific application. It is intended to provide instructions for the 
specification of well-known types for its inclusion into NDEF messages 
transmitted between NFC Forum devices and other NFC Forum devices or NFC 
Forum tags. The type must as well be specified in the NDEF record, as 
described in the previous section. 
 
The defined “well-know types” follow the format urn:nfc:wkt:xxx, where 
xxx is the short name for the specific type. The possible well-known types are 
described below.  
 
Other types of record can also be allocated in a NDEF record. These records 
may belong to external companies or organizations. Here, the format for the 
type would be urn:nfc:ext:xxx. Here, xxx must be formatted according to 
the domain name of the organization that has issued the type. 
 
One of the well-known specific types is Smart Poster RTD. The short name for 
this type is Sp.  Smart Poster probably provides the most significant use for 
NFC technology, approaching the mobile phone to an advertising poster 
containing an attached NFC tag. This action would trigger an action, according 
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to the information stored within the tag (e.g. sending an SMS, launching a 
browser and connecting to a specific URI, etc.). The content of a Smart Poster 
payload is an NDEF message. The contents of this message consist of several 
NDEF records. These records may contain the following information: title, URI, 
action, icon, size and/or type, no matter the order they have been placed.  
 
Another well-known type is the Text RTD, which is used for plain text data. It is 
mainly used for describing the contents or the service of a tag. The short name 
for Text RTD is T. It can be used to provide information of other specific type 
records. In this case, the Text data should be placed before in the NDEF record 
list. A language code must be set, according to RFC 3066 [7]. 
 
The URI Record Type Definition offers a method to read an URI stored in an 
NFC tag or to transport an URI (or URN) from a device to another. It also 
provides the possibility to store URIs within other types of NFC Records, like in 
a Smart Poster. The short name for URI RTDs is U. The RTD does not define 
any action to be performed by the reading device.  
 
Finally, the Generic Control RTD provides the necessary mechanism for a NFC 
device, card or tag to request a specific action to be performed by another NFC 
device. The issuer of the message will be able to determine the functions or 
applications that can be accessed with the message, specifically those 
functions not covered by MIME type records or other NFC Global Type records. 
Since the association between data and the function or application is performed 
by the destination device, and different functionalities and applications on a 
destination device may share the same type of MIME, this final association can 
be different from what the source device expected. A Generic Control will 
determine a specific function or application to be accessed. 
 
 
The record type we have used in this project is the Text RTD, since it fulfils our 
needs: the tags only contain a small string of text with all the required data to 
start the process. 
 
 
 
NFC Forum Tag Types 
NFC Forum published four tag type technical specifications in order to promote 
interoperability in the NFC market and encourage low-cost volume production. 
All NFC Forum devices in reader/writer mode need to support these tags. This 
is the backbone of interoperability between NFC device producers and NFC tag 
suppliers, with the aim to guarantee a reliable user experience. 
 
As the user may have noticed in the previous NFC specification list, the four tag 
types’ specifications have been numbered 1-4. They are based on already 
existing technology: they are based on ISO 14443 types A and B (the 
international standards for contactless smartcards) and Sony’s FeliCa 
(according to the USO 18092 standard). The four specifications are described 
below. 
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Type 1 tag is based on ISO14443 Type A standard. Tags are read and re-write 
capable. Users of these tags are able to configure the tags so to make them 
read-only. Memory availability is 96 bytes (expandable to 2 kbyte), and 
transmission rate is 106 kbit/s. 
 
Like Type 1, Type 2 tags are based on ISO14443A standard. Tags are read and 
re-write capable. Users can configure the tags to become read-only. Memory 
availability for Type 2 tags is 48 bytes (also expandable to 2 kbyte). Again, the 
supported communication speed is 106 kbit/s. 
 
Type 3 tags comply with the Japanese Industrial Standard (JIS) X 6319-4, 
commonly known as FeliCa. Type 3 tags are pre-configured at manufacture to 
be read and re-writable, or read-only. The memory availability can vary, 
although the theoretical memory limit is 1MByte per service. Transmission rate 
is also variable, 212 kbit/s or 424 kbit/s. 
 
Finally, Type 4 tags are fully compatible with both ISO14443 Type A and B 
standards. Tags are pre-configured at manufacture to be either read and re-
writable, or just read-only. Again, memory availability is flexible, up to 32 KBytes 
per service, and transmission rate is up to 424 kbit/s. 
 
 
 
NFC Connection Handover 
Connection Handover specification, together with Generic Control RTD, have 
been the last technical specifications released by the NFC Forum. Connection 
Handover specification has been developed in order to take advantage of the 
NFC technology capability of initiating and performing communications between 
devices, and to provide the maximum interoperability among them.  
 
It defines a mechanism to negotiate and activate an alternative communication 
carrier between two NFC Forum apparatus. Then, this negotiated carrier would 
be used by these apparatuses to carry out additional actions, mainly data 
transmission, using the carrier from the selected technology (Bluetooth, Wi-Fi, 
etc). 
 
The participants of this protocol are divided according to their role in the 
communication: the handover requester is the initiator of the handover 
procedure. The handover selector is the device that replies the handover 
requester’s petition, and is set to work passively.  
 
The protocol defines two different types of handover: negotiated handover and 
static handover. Negotiated handover allows two NFC devices to agree which 
carrier will be used in the data transmission, and is performed according to what 
is shown in the following example (see Figure 5). It can be observed how the 
handover requester sends a petition declaring the carriers it can support. The 
handover selector, at its time, chooses a carrier from the list specified by the 
requester. Finally, the transmission is performed according to the selection 
made during the negotiation phase. This example is a single-selection one, 
meaning that the selector opts for selecting a particular carrier. However, 
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multiple-selection would as well be possible. This way, an alternative 
transmission medium would be available if the selected carrier fails.  
 

 
 

Figure 5. Single-selection negotiated handover example 
 
 
The static handover is performed when the handover selector NFC device does 
not have a direct connection between tag and host (see figure below, figure 6). 
Thus, the tag is not able to interpret a handover request by itself, and will have 
to send the handover select message according to pre-established parameters. 
 

 
 

Figure 6. Static handover example 
 
 
 
NFC Forum N-Mark trademark 
In addition to the technical specifications described before, in summer 2009 the 
NFC released the N-Mark trademark specification. Its purpose is to provide a 
logo to identify those applications that are compliant with the NFC Forum’s 
specifications, and to help users to identify both NFC tags and trademark. The 
N-Mark trademark specification defines the design of the logo, and where to be 
placed. Figure 7 shows the N-Mark logo. 
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Figure 7. NFC Forum’s N-Mark 
 
 
In addition, it is expected for 2010 the release of a new trademark, for those 
applications that have passed a NFC Forum’s certification process. 
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ANNEX 3.   DEVELOPMENT ENVIRONMENT 
 
 
This chapter describes the project development environment, as well as some 
other aspects that will allow the reader to be put in context. The following 
sections describe the elements, both software and hardware, that have been 
used during the execution of the project, and the role they play. 
 

A3.1. Characteristics of the used devices 

A3.1.1. NXP Mifare Standard 4K tag 
The NFC tags that have been used in this project are NXP Mifare Standard 4K 
NFC Forum enabled. The specific used models consist of a circular sticker with 
an embedded contactless chip (see figure 8).  
 
Mifare Standard 4K tag (as well as its analogous 1K) provides data transfer up 
to 106 Kbit/s, following what established in the ISO/IEC 14443 standard. The 4 
Kbyte EEPROM memory are divided in 40 sectors (numbered 0 to 39) of 4 or 
16 blocks each. These tags contain an authentication mechanism subject to 
keys and access bits that provides access for reading and writing into each 
memory block. This authentication procedure must be performed for each block, 
when accessing the information contained in it. 
 

 
 

Figure 8. NXP Mifare Standard 4K tag 
 
 
The operations that can be performed by Mifare Standard 4K tags are 
identification and selection (involving anti-collision methods), authentication, 
reading and writing.  
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The NFC Forum sectors within the memory are defined by an application 

A3.1.2. Nokia 6131 NFC 
e phone companies that have decided to back 

identifier (AID), and a Mifare Standard 4K can contain one or more NFC Forum 
sectors. These sectors can be in three different states, being in only of them at 
a specific moment: 

- Initialised. 
- Read/Write. 
- Read-Only 

 
 

Nokia is one of the few mobil
NFC technology. Their 6131 NFC mobile phone is one of the three NFC-
enabled cellular telephones that the Finnish company has put on the market.  
 
 

 
 

Figure 9. Nokia 6131 NFC 
 

131 NFC device was launched in the first quarter of 2007 [8], and is the first 

okia 6131 NFC has three different modes of operation:  

on. 

 the first of them, the device works as a reader/writer for smart cards and tags. 

he peer-to-peer mode allows two NFC-enabled mobile phones to exchange 
data performing a point-to-point connection, by simply touching each other. 

 
6
mobile phone that fully integrates NFC functionalities. It contains an NFC 
modem with an antenna, which is placed in the upper part of the outside of the 
fold, just behind the earpiece. In addition, it also contains a Secure Element with 
card emulation support for Mifare 4K and ISO 14443A cards. It can perform 
reading and writing operations to all kinds of NFC Forum defined tags. The NFC 
data transfer rate is 106 kbit/s. 
 
N

- Reader/writer. 
- Peer-to-peer. 
- Card/tag emulati

 
In
The Nokia phone works as the communication initiator, and the tag or the smart 
tag as the target.  
 
T
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However, this mode is only supported by Java applications, through the 
NFCIPConnection for Contactless Communication API (known as JSR-257) [9]. 
 
Finally, if using the card/tag emulation mode, the 6131 NFC phone can emulate 
both a Mifare 4K tag and an ISO 14443A secure card. Thus, the mobile phone 

s at a time. 
he device itself changes the operating mode, and this change is absolutely 

ports the four types of NFC Forum tags (Type 1, Type 
, Type 3 and Type 4), as well as Mifare 1K and 4K and Innovision Jewel tags. 

 
omponents: 

, tabs, or even other NFC-capable mobile phones). It is also used 

n. 

e command sending and receiving between 

the different components of the Nokia 
131 NFC architecture mentioned before: 

will appear as a contactless card for any ISO 14443 reader device.  
 
However, the telephone can only work in one of these three mode
T
transparent to the user.  
 
The Nokia 6131 NFC sup
2
 
If we focus on the device’s NFC high-level architecture, we will find the following
c

- The antenna, whose objective is to detect external targets (external 
readers
in card emulation mode.  

- Secure element. It allows ticketing applications and mobile payments, 
using card or tag emulatio

- Phone firmware. It provides mobile phone function with NFC features. 
- NFC modem that enables th

the secure element and the antenna. 
- SIM card, for GSM registration and service management. 
- J2ME development environment. 

 
The following image (Figure 10) shows 
6
 

 
 

Figure 10. Nokia 6131 NFC architecture 
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Apart the described Nokia 6131 NFC, there are other models of mobile phones 

FC. 

lthough almost every mobile phone company has developed an NFC-enabled 

A3.1.3. Siemens MC35i 
. 11) is a compact terminal with integrated 

with NFC capability:  
- Nokia 6212. 
- Nokia 6216. 
- Benq T80. 
- Motorola L7 N

 
A
phone prototype, they are very difficult to purchase. For example, in Spain there 
are not NFC phones on the market. The only option is to buy them online in 
specialised web pages. 
 
 

The Siemens MC35i modem (fig
Dual-Band GSM (900 and 1800 MHz) and GPRS functionality. The terminal 
includes a built-in SIM reader, and allows permanent online connections for 
GPRS data, voice, SMS and fax applications. 
 
 

 
 

Figure 11. Siemens MC35i Terminal 
 

he MC35i module integrates a modem-to-PC connection via serial port, which 

igure 12 shows an overall block diagram of the MC35i terminal, and describes 

SM RF section: 
mplifier. 

 
T
allows all the available communications performed by the modem to be 
managed directly from our computer. A power supply ASIC, a baseband 
processor and a complete radio frequency circuit, including an antenna 
interface and a power amplifier are also incorporated.  
 
F
its most important components. These components are grouped in two parts, 
the GSM RF section and GSM Baseband block. 
 
G

- RF power a
- RF front end. 
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- RT transceiver. 
. 

SM Baseband block: 
perating at 26 MHz. 

 interface (ZIF connector). 

- Antenna connector
 
G

- GSM Controller o
- DSP operating at 78 MHz. 
- Memory. 
- SRAM. 
- Application
- Power supply ASIC. 

 
 

 
 

Figure 12. Block diagram of Siemens MC35i [2] 
 

he physical interface to the cellular application is made throughout a ZIF 

he Siemens MC35i software is located in a flash memory device. And an 

he power supply has to be a single voltage source, Vbatt+ = 3.3V – 4.8V. It 

he main power supply functions are managed by an ASIC power supply. 

ltages for the RF part and baseband processor. 

 
T
connector. It has 40 pins, which are used to control the unit, provide power 
supply lines and transfer data and audio signals. 
 
T
additional static RAM allows the terminal to fulfil the requirements for an optimal 
GPRS connectivity. 
 
T
must withstand a typical 2A current in a transmission burst. 5 BATT+ pins and 5 
GND pins are available on the ZIF connector. In addition, the RF power 
amplifier is driven from the BATT+.  
 
T
These functions are:  

- Stabilize the vo
- Control the module’s procedures for powering up and down. 
- Deliver a 2.9V regulated voltage across the VDD pin.  
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- Supply the SIM interface.  
- Listen to the pulses received from a watchdog placed within the 

A3.1.4. SCM Microsystems SCL 3710 
 dongle that allows reading and 

he information can be saved in different types: NFC Business Cards, NFC 

he image below (figure 13) illustrates the appearance of the reading and 

baseband processor. If these pulses are not received, the module 
automatically turns off. 

 
 

The SCM Microsystems SCL 3710 is a USB
writing the information contained in a tag from any computer. This tool has been 
used for recording into the tags the information we need. In order to make use 
of the dongle, a small piece of software must be downloaded from the Internet. 
 
T
Smart Poster, NFC Text and Bluetooth Pairing Tag. The one that has been 
used according to our needs is the NFC Text one.  
 
T
writing application. In this case, the data from a Text Tag is shown. We can see 
the text that has been previously recorded, and that has been used in our 
program.  
 

 
 

Figure 13. SCL3710’s software appearance 
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A3.2. Programming languages and software tools 

A3.2.1. Java 
Java has been the chosen programming language to carry on this project. The 
main reason is that all the previous work that has been done the previous years 
and has been used here had been as well programmed in Java.  
 
Java is a high-level object-oriented language created by Sun Microsystems. 
Their developers intended Java to require the less implementation 
dependencies as possible, in order to simplify the language and try to avoid this 
way the most common programming errors. It is operating system-independent, 
since it uses Java Virtual Machines to interpret and execute the previously 
compiled code, so the result should be the same whatever implementation or 
OS it is running on.  
 
Java has different technologies to adjust to our needs. During this project, we 
have used Java Standard Edition Development Kit 6 (JDK 1.6), the Java 
Standard Edition Runtime Environment (JRE 1.6) and the Java Micro Edition 
with the Software Development Kit 3.0 (Java ME SDK 3.0), which includes the 
Java Wireless Toolkit 2.5.2, especially useful for the development of mobile 
applications. 
 
 

A3.2.2. Java Libraries 
In order to fulfil the requirements of our applications, we have relied on some 
libraries that have been downloaded from the Internet and added to the code. 
These libraries correspond to some of the specific elements or implementations 
that have been used during the project development, and are: 
 

- Smslib [10] is a Java and .NET library created and developed by 
Thanasis Delenikas that allows sending and receiving SMS messages 
from a GSM phone or modem. Smslib is the link between our code and 
the modem, and helps us extracting the information received via SMS 
and sending confirmation SMS messages. 
 
It works by defining a ‘Gateway’ that acts as an interface to a service or 
device willing to send or receive SMS messages. In addition, it supports 
connections made through serial port or IP interfaces, 7bit, 8 bit and 
Unicode message encodings, incoming and outgoing simple text 
messages, PDU and TEXT protocols, multipart messages, and more 
(see [8]). 

 
Smslib is compatible with a wide number of devices (check the library’s 
‘about’ page to get the whole list), among which we can find the Siemens 
MC35i.  
 

- Facebookboard [11] is a Facebook library. It was developed by Nicolas 
Pihen to extend Facebook features and access them from a Windows 
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application. However, the use of this library in our project is based on the 
possibility to log into Facebook via http provided within. Once logged in, 
all the user profile’s features can be easily accessed and modified. 
 

- Twitter4j [12] is a small Java library that wraps interaction with Twitter 
APIs and simplifies the mechanism of connecting to Twitter and adding 
new tweets. It has been created and developed by Yusuke Yamamoto, 
and is released under a BSD-style license. 

 
 

A3.2.3. Eclipse 
Eclipse [13] is a software development platform developed in Java and mainly 
used to create Java applications. It provides an IDE and a comprehensive set of 
plug-ins. It could be said that except the Eclipse’s run-time kernel, everything is 
a plug-in.  
 
These plug-ins extend the application features and allow developers, among 
others, to program in different languages (C, C++, Perl, PHP, etc.), to manage 
databases, to extend network capabilities, to create web services, and so on, by 
using Eclipse’s interface. The Eclipse Plugin Central [14] has gathered more 
than 1200 different plug-ins for Eclipse, some of them developed by third parties 
and released to the community. 
 
In this project, we have used the EclipseME plugin [15]. It helps developing 
Java2ME midlets and Suite Projects, supports J2ME emulators, and offers a 
JAD editor as well as connecting to the already installed Wireless toolkits. Here, 
we have used Sun’s Java Wireless Toolkit 2.5.2 (WTK 2.5.2) [16]. 
 
 

A3.2.4. Facebook Application 
As it has been explained in the Facebook description (section 1.2.1), Facebook 
provides the possibility to develop applications, which interact with the social 
network features.  
 
In this project, a Facebook application has been created in order to make status 
updates possible. Each application receives an API Key number, and an 
Application Secret number, which are later used when connecting to Facebook 
servers in order to update the message in the wall. The name of the application 
is NFC, and is reported in all the status updates, as shown in Figure 14 below. 
 
 

 
 

Figure 14. Facebook status update example 
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A3.2.5. Apache Tomcat 
Apache Tomcat server is a free open-source piece of software [17]. It could be 
defined as a container where Java Servlets and JavaServer Pages are placed, 
and afterwards invoked. 
 
In the project, we have used the 6.0.18 version of the Apache Tomcat, and 
have made use of the configurations previously implemented by IHG. However, 
specific code for the social networks new applications described in the previous 
document has been developed and added to the already existing one. 
 
 

A3.2.6. MySQL 
MySQL [18] is currently the most used free and open-source database 
application. It has been developed by Sun Microsystems, currently owned by 
Oracle. In the project, it has been used to deploy a database where all the 
necessary data for the three use cases is stored, and if needed, modified.  
 
The database has been linked to the Tomcat server by adding a new context in 
the Tomcat’s configuration file server.xml, providing the specific URL, user and 
password for accessing the database, as well as other required configuration 
parameters. 
  
 

A3.2.7. Management Console 
The management console provides a web interface where the parameters of 
the developed application can be configured. It has been developed by IHG, 
and comprises a set of JavaServer pages, which are hosted in the Tomcat 
server. The web interface contains four different tabs through which the user will 
be able to establish the parameters’ values.  
 
Picture below (figure 15) shows the look of the management console’s main 
screen. The shown data is retrieved from the MySQL database. 
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Figure 15. Appearance of the management console 

 
 

A3.2.8. Nokia PC Suite 
Nokia PC Suite [19] is a group of applications that allow connecting Nokia 
mobile phones to computers. It is mainly used to transfer pictures, music or 
applications. It also allows PC synchronizing for calendar, contacts or data 
backups. 
 
This application has been used in the project in order to send the developed 
midlets to the NFC-enabled phones through Bluetooth. 
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