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ABSTRACT 

This Master’s Thesis in Media Engineering has been performed in collaboration with Nostratic AB, 
Stockholm, Sweden. 

Nostratic believe that the use of mobile services will increase in the future. Pictures from mobile 
phone cameras increase in quality, and payments made from mobile phones are increasingly 
common. Nostratic has taken these facts into consideration and developed an idea for a new mobile 
service called mKort. By utilizing this service it is possible to send postcards from your mobile phone 
using a web interface. The user utilizes the camera on the mobile device to take a picture, type a 
message and specify a recipient. The postcard is then transferred to a printer who prints the postcard 
and sends it to the recipient. The user utilizes a commonly used method to pay for the service. 

A number of design questions have been approached in order gain understanding in how to develop 
this application. The application must be easy to use and must be able to run on a maximum 
number of mobile devices. Further, the application should have a general design to allow for further 
development. 

This master’s thesis describes the design and implementation of the mKort application. It includes a 
description of the methods used when developing the application, background theory of the 
technologies used and a description of the application design and architecture. Finally, the thesis 
includes a discussion of the software in relation to the approached design questions. 

 

 



 

SAMMANFATTNING 

Detta examensarbete inom Medieteknik har genomförts i samarbete med Nostratic AB, Stockholm, 
Sverige. 

Nostratic anser att användningen av mobila tjänster kommer att öka i framtiden. Bilder från 
mobiltelefoners kameror ökar i kvalitet och betalningar utförda från mobiltelefoner blir allt mer 
vanliga. Nostratic har tagit dessa fakta i beaktande och utvecklat en idé till en ny mobil tjänst kallad 
mKort. Med hjälp av denna tjänst kan en användare skicka vykort med sin mobiltelefon och med 
hjälp av ett webbgränssnitt. Användaren tar en bild med den inbyggda kameran, skriver ett 
meddelande och specificerar mottagare. Vykortet överförs sedan till ett tryckeri vilket trycker 
vykortet och skickar detta till mottagaren. Användaren använder en välkänd betalningsmetod för att 
betala för tjänsten. 

Ett antal designfrågor har bearbetats för att öka förståelsen för hur man skall utveckla denna 
applikation. Applikationen måste vara lättanvänd och måste fungera med ett maximalt antal mobila 
enheter. Vidare bör applikationen också ha en generell design för att möjliggöra vidare utveckling. 

Detta examensarbete beskriver design och implementation av applikationen mKort. Det innehåller 
en beskrivning av de metoder som användes under utvecklandet av applikationen, teori om 
teknologierna som användes och en beskrivning av applikationens design och arkitektur. Slutligen 
innehåller arbetet en diskussion av mjukvaran i relation till de bearbetade designfrågorna. 
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1 Introduction 

This chapter is intended to give an introduction to the thesis. It describes the background to the thesis, purpose 
and problem statement. It also describes the limitations and scope of the thesis. 

1.1 Background 

Most mobile phones support displaying of web content and an increasing number of mobile phones 
also support file upload. This opens the door for a rich set of new mobile applications. Payments 
made from a mobile phone are also increasingly common. A common method is paying by SMS 
(Short Message Service). Nostratic have taken these facts into consideration when developing the 
idea for this thesis project. 

The initial idea for this application is that a mobile user should be able to send postcards using his 
mobile phone. That is, the user utilizes the camera in the mobile phone to take a picture, type a 
message and specify a recipient. The postcard is then transferred to a printer which prints and sends 
the postcard to the recipient. The user utilizes an SMS payment method to pay for the service. 

This thesis report describes the design and development of a product realizing this idea, in this 
report called mKort. 

1.2 Purpose 

The purpose of this thesis has been to design and develop a distributed multi-tier architecture 
application accessed from a mobile device. The focus of the thesis has been on design and 
development of the application rather than in evaluating the appropriate platform on which to 
develop. This was owing to the fact that Nostratic had an interest in integrating the application into 
their existing platform and thus a compatible platform had to be used. The focus has also been on 
developing a general and distributable back end system rather than focusing on the user interface. 

The purpose of this report is to describe the development of the mKort application and to discuss 
the design choices. 

1.3 Problem statement 

Development in a distributed multi-tier architecture environment requires special design 
considerations. Issues regarding mobile device connectivity also have to be considered. In order to 
be able to develop a quality application a number of specific design questions have been posed: 

• What defines a standard user? 

• Do similar services exist? If it does, how do they work? 

• How can this kind of application maintain ease of use? 

• Do most mobile phones today or in the near future support the appropriate functionality? 

• Is it better to use a client application or a web interface? 

• Which platform is best suited to be compatible with the development environment at 
Nostratic? 

• How do you handle user authorisation? 

• How do you design software that can handle the unstable nature of wireless connections? 
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• How do you find the address of the recipient? 

• How do you charge the user? 

• How do you handle different image formats and sizes? 

• How will the printer receive the postcards and in what format? 

• How do you make the software general and easy to modify? 

• How do you make the software distributable? 

1.4 Limitations and scope 

The scope of this thesis has been to develop an application that can be utilized in a live 
environment. However, some limitations had to be introduced to reduce development time. 

One limitation is that we have limited our GUI (Graphical User Interface) development to a level 
sufficient for testing. We have not developed the GUI to the level necessary for a commercially 
successful product. Additionally, usability evaluations have not been considered in the scope of this 
thesis. 

Further, we have limited our work to not include security functionality like user authorisation. This 
functionality will be developed when it is clear in what context the application will be used. 

Finally, we have limited our functionality to not include support for advertisements. This was an 
optional request from Nostratic but was not considered as critical functionality. 

 

2 Methodology 

This chapter describes the methodology used in this thesis. Initially it contains an introduction describing the pre-
study. Further, it contains a description of the selected development process model. Finally, it includes a 
description of the methodology used during design and implementation. 

2.1 Introduction 

The methodology in this thesis can be described in three parts. The first part has been a pre-study to 
gain a better understanding of the product being developed. The second part has been determining 
the software development process model to be used in this thesis. The third and final part has been 
the process of creating a design, implementing this design and testing the final application. 

2.2 Pre study  

The pre-study included: 

• Analysis of similar products already on the market. 

• Literature studies in relevant technologies. 

• Elaboration to explore the capabilities of WAP 2.0 on various mobile phone models. 

• Meetings with the printer collaborating with Nostratic to discuss printer technical issues.  
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2.2.1 Similar existing services 

Two Swedish companies offer services similar to mKort. The first is Posten AB, the main postal 
service provider in Sweden. The second is Extrafilm AB, a global photographic dealer. 

2.2.1.1 Posten AB postcard service 

By utilizing this service it is possible to compose a postcard including an image, text and recipient 
address. The postcard is uploaded to Posten which will print and deliver the postcard. To be able to 
utilize this service the user is required to download a client from a website or alternatively use 
software bundled in certain phone models. A further requirement is the need to use a Swedish 
mobile phone operator. The user can send one postcard in one session and sent postcards are stored 
for reuse. The software bundled in certain phone models use a MMS (Multimedia Messaging 
Service) message to upload the postcard. The application client transfers the postcard using the 
default data carrier. Posten is able to deliver the postcard world-wide for 20 SEK including VAT, 
excluding the data cost (Posten 2006). 

2.2.1.2 Extrafilm AB postcard service 

Extrafilm offer a service which has similar functionality to the service provided by Posten. To be 
able to use the service, the user has to register at Extrafilm's website. After registration the user is 
encouraged to add recipients using a web interface. There is a possibility to create a group of 
recipients which will later be sent to the phone as a vCard1. This functionality enables for multiple 
recipients of a single postcard. There is also a possibility of selecting amongst various postcard 
templates. To send a postcard the user has to create an MMS message including the selected picture. 
A vCard is then selected as the receiver of the message. The pricing of this service is dependent on 
the number of recipients. Sending postcards to one to three recipients costs 49 SEK including VAT 
and 13.95 SEK including VAT for each additional recipient. This price excludes the cost for the 
MMS message (Extrafilm 2006). 

2.2.2 Relevant technology 

The process of selecting relevant technology has been largely based on the requirement of being able 
to integrate the application with existing software at Nostratic. The platform on which to build the 
application and the database type had to be compatible with the technology used by Nostratic. 
Further, Nostratic already had an agreement with an SMS payment provider and requested that we 
would use this provider. The technologies mentioned in Section 3, theory, all comply with these 
requirements. 

2.3 Software development process model 

Software can be developed using various types of process models. At the beginning of all software 
development projects, a process model should be selected to add structure to the project and specify 
development methodology. The correct process model for a specific project is selected based on the 
size of the project, market situation, experience of the development team, and similar factors. 

A description of the development process models we have regarded as relevant to this thesis can be 
found in the subsections that follow. 

                                                 
1 File format for interchange of electronic business cards (Wikipedia 2007a). 
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2.3.1 Waterfall model 

The waterfall model is a sequential development model. The waterfall metaphor indicates that 
development can be seen as flowing downwards through several phases. The phases in this model 
can be roughly described as: 

1. Requirements specification 

2. Design 

3. Implementation 

4. Integration 

5. Testing 

6. Installation 

7. Maintenance 

(Wikipedia 2006c) 

2.3.2 Evolutionary model 

The evolutionary model is based on quickly implementing an early version of the application. 
Functionality in this application is later added based on user or customer feedback. This process is 
iterated until the product is considered to meet the goals (Sommerville 2004). 

2.3.3 Component based model 

The basic concept of this model is component reuse. If you already have a number of components 
which can be reused, this model is suitable (Sommerville 2004). 

2.3.4 Incremental delivery  

This model is a combination of the waterfall model and the evolutionary model. The phases of the 
waterfall model are followed and the functionality of the application is divided into development 
blocks. The blocks are sorted by priority and developed in this order. When a block has been 
completed the system is delivered. This process results in several deliveries of the application where 
each delivery is evaluated individually (Sommerville 2004). 

2.3.5 Process models used in this thesis 

A combination of software development process models has been used in this thesis. The principal 
model has been the incremental delivery process model. This model was selected because the initial 
requirements of the application where not very detailed. Another fact that made us decide on this 
model was that we were going to develop on platform of which we had no prior knowledge. The 
use of a sequential model is an advantage in this situation because it includes a formal requirements 
specification step. We believed that this step was necessary to fully understand the application before 
we started implementing.  

Since we had the requirement of developing a general and distributable application we did not want 
to use a pure evolutionary model. Using an evolutionary model in combination with poor 
knowledge of the development platform can result in bad code structure. 

 



mKort   5(40) 

 

To a less extent we also have used the component process model. The integrated components have 
originated from Nostratic as well as the open source community. 

2.4 Application design 

The design process started with a top-down review of the required functionality. The identified 
functionality was then collected into modules and specified in a high level module diagram. A 
requirement of the modules was that they had to be extendable.  

To help in designing the software we created paper sketches of a potential GUI interface. These 
sketches were of great help when discussing functionality and ease of use. The next step in the 
design process was to create sequence and state chart diagrams to help us more thoroughly 
understand the application. The final step before starting to implement the software was to create a 
complete set of UML (Unified Modelling Language) diagrams of the application. 

Implementation the application has been straightforward with no major setbacks. There has been no 
intentional division of work. An implementation order of the modules was specified and followed 
approximately. 

Testing of the application has been overlapping the latter part of the implementation stage. No 
specific user testing or evaluation has been performed. However, the application has been tested by 
the employees of Nostratic. Also, unintentional testing and evaluation has been performed at 
meetings with employees from the printer.  

 

3 Theory 

This chapter describes background theory relevant to this thesis. It describes relevant design patterns, licensing and 
relevant technology. 

3.1 Object oriented design patterns 

Object oriented design patterns are template solutions to common programming issues. When 
developing an application such as mKort, we believe that two creational design patterns are 
particularly interesting; the Factory Method Pattern and the Abstract Factory Method Pattern. 
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3.1.1 Factory Method Pattern 

 
Figure 1: Factory Method Pattern 

 

The Factory Method Pattern can be seen as the creator of objects without specifying the exact class 
of object which will be produced. Figure 1 describes one version of the factory pattern: the 
encapsulation version. The general functionality of the factory pattern is to allow subclasses to select 
which type of object to create (Wikipedia 2007c). 
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3.1.2 Abstract Factory Method Pattern 

 
Figure 2: Abstract Factory Method Pattern 

The Abstract Factory Method Pattern provides an approach to encapsulate individual factories. 
These factories should have common methods. The client does not need to know which factory to 
use. Further, because the factory utilizes a generic interface the client does not need to know the 
type of the concrete object it retrieves from the factory (Wikipedia 2007d). Figure 2 shows parts of 
the mKort Printable component which implements this pattern. 

3.2 Licensing 

To speed up development, the use of externally developed software components has been 
considered important. To reduce cost we have focused on using open source software components. 
The use of these components is regulated by one of two open source licenses; the GNU Lesser 
General Public License or the Apache licence. 

3.2.1 GNU Lesser General Public License 

The GNU Lesser General Public License (LGPL) is a free software license written by the Free 
Software Foundation. It is designed as a compromise between the original GNU General Public 
License and the BSD license as well as the MIT license. The main difference between GPL and 
LGPL is that the latter can be linked by non GPL software, which may be either open or closed 
software. The software can then be distributed under any terms, provided the terms allows for 
“modification for the customer's own use and reverse engineering for debugging such 
modifications" (Wikipedia 2007e). The license is mainly intended for software libraries (Wikipedia 
2007e). 
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3.2.2 The Apache License 

The Apache license is a free software license authored by the Apache Software Foundation. This 
license allows one to download software for free, use and modify the code, keep modifications secret 
and sell the modifications. The license does not require the software to be open source. There are 
two files that must be included in the top directory of the software package: 

• LICENSE – a copy of the license 

• NOTICE – a notice containing a list of the licensed libraries used, together with their 
developers 

In every licensed file original copyright or patent notices must be preserved in redistributed code. In 
every licensed file which has been changed a notification must be added stating that changes have 
been made to that file (Wikipedia 2007f). 

3.3 The Java Enterprise Edition Platform 

The Java Platform, Enterprise Edition (Java EE) is a multi-tiered development platform provided by 
Sun Microsystems. The platform was released in the second quarter of 2006. It is based on the Java 
SE platform and is utilized for development of distributable enterprise applications running on an 
application server. Java EE is a further development of the Java 2 Platform, Enterprise Edition 
(J2EE). The platform is based on modular software components distributed in tiers (Wikipedia 
2007a). The tiers can be run on different machines as can be seen in Figure 3: Multi-tiered applications 
(Ball et al 2006). 

 

 
Figure 3: Multi-tiered applications 
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The Java EE platform handles the system level services required to develop a multi-tier application. 
Since developers do not need to implement these services they can focus on implementing the 
business and presentation logic (Ball et al 2006). 

The business tier implements the JavaBeans component architecture (Ball et al 2006). An Enterprise 
Java Bean (EJB) is a server side component that encapsulates the “business logic of an application” 
(Wikipedia. (2007a). Java EE is implementing version three of the EJB specification, (JSR 220) 
(Wikipedia. (2007a). 

3.3.1 Client tier 

Residing in the client tier are the clients accessing the Java EE server. These clients are usually not 
located on the server. The clients make requests to the server and the server processes the requests 
and returns a response back to the client. Many different types of applications can take the role of a 
Java EE client. Often, this client is not a Java application but a stand-alone application, a server or a 
web browser (Sun Microsystems 2006e). 

3.3.1.1 WAP 

The Wireless Access Protocol (WAP) is the result of an effort to define an industry-wide 
specification for developing applications that operate over wireless communication networks.  

The current version of WAP is called WAP 2.0. “WAP 2.0 utilizes a cut-down version of XHTML 
(Extensible HyperText Markup Language)” /…/ called XHTML Mobile Profile (XHTML MP) 
(Wikipedia 2007h). XHTML MP can be seen as XHTML specifically designed for mobile phones 
and other resource constrained devices. XHTML MP supports “a version of cascading style sheets 
(CSS) called WAP CSS” (Wikipedia 2007h). This is a major improvement from the previous 
standard since it is now possible to style a web page based on browser type (Open Mobile Alliance 
2001). 

3.3.2 Web tier 

The web tier consists of components handling interaction between the clients and the business tier. 
The main functionalities of the web tier are: 

• Dynamically generate content in various formats for the clients 

• Collect and handle requests from the clients. 

• Handle the flow of web pages presented to the client 

• Maintain a state for the client 

(Sun Microsystems 2006e) 

Residing in the web tier, two types of objects are frequently found; JSPs and Servlets. 

3.3.2.1 JSP 

The JavaServer Pages (JSP) technology allows the developer to create web pages with both static 
and dynamic components. JSPs are text documents including two types of content. The first type is 
plain text that can be expressed in HTML, XML or any type of text-based language. The second 
type is dynamic content and is expressed with JSP elements or Scriplets. JSP elements are custom 
XML-based tags letting the developer generate dynamic content without the use of Java code. The 
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tags are customizable and extendable. Scriplets are fragments of regular Java code that can be 
embedded inside the page. In this way JSP pages separate page logic from page display. JSPs are an 
extension of Servlets (Sun Microsystems 2006f). 

3.3.2.2 Servlets 

A Servlet is a Java class which is used to extend the capabilities of a server. Servlets are typically used 
in a server which provides access using a request and response communication model. The basic 
functionality of a Servlet is to answer client requests. Although Servlets can respond to any type of 
request, they are commonly used to extend applications hosted on web servers. This kind of Servlet 
is typically called an HttpServlet (Ball et al 2006). 

3.3.3 Business tier 

3.3.3.1 Enterprise Beans 

An Enterprise Java Bean (EJB) is a server side Java language component. This component 
implements the business logic of an application. The system level communication between Java 
beans are handled by an EJB container. This lets the developer focus on implementing the business 
logic of the application, thus reducing development time (Ball et al 2006). An advantage of using 
EJBs is that they are portable; making reuse of complete beans possible (Ball et al 2006). 

In Java EE there exist two types of enterprise beans, session beans and message driven beans. A 
message driven bean is utilized whenever asynchronous messaging is required. A session bean should 
be used in most other cases. A session bean is used by one single client in one single session. When 
the client has finished using the bean, the session is terminated and the state is not saved (Ball et al 
2006). 

There are two types of session beans, stateless and stateful session beans. As the name imply, a 
stateless session bean does not maintain a conversational state with the client. A stateless session bean 
should be utilized when high performance is required and when the bean does not need to hold 
client specific data. A stateful session bean does maintain a conversational state with the client. This 
makes a stateful session bean a proper choice when the bean must hold client data during a user 
session (Ball et al 2006). 

3.3.3.2 Persistence 

Persistence in Java EE is handled by the Java Persistence API (Application Programming Interface). 
Persistence in the Java Persistence API is represented by Entities. An Entity represents a table in a 
relational database. In Java EE the Entity is represented by an Entity class and each instance of this 
class represents a row in the database. The Entity class contains get and set methods for each field in 
the database. The mapping between relational fields and entities are handled by special notations in 
the Entity class (Ball et al 2006). 

3.3.3.3 Java Persistence Query Language 

The Java Persistence Query Language (EJBQL) is similar to SQL (Structured Query Language) and 
can be utilized to write portable database queries. If the application server is configured to use a 
compatible database driver, these queries will work on any relational database. To switch database 
one only needs to switch the database driver on the application server. (Ball et al 2006). 
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3.3.4 Enterprise Information System tier 

The Enterprise Information System (EIS) tier provides the infrastructure to handle database access 
for an application (Ball et al 2006). 

3.3.4.1 MySQL 

MySQL is an open source SQL relational database management system. The MySQL Database 
Server Community Edition is open-source database software (MySQL 2007). The company 
providing the software, MySQL AB also provides a connector driver for the Java Database 
Connectivity (JDBC) API. This makes it suitable for Java EE application development. 

3.4 Web services using JAX-WS 

A Web Service is a software system that is accessible over a network through an API (Wikipedia 
2007i). In Java EE, the technology for building Web Services is called JAX-WS (Java API for XML 
Web Services). JAX-WS clients and web services are platform independent and can communicate 
by using an XML (Extensible Markup Language) standard called the Web Service Description 
Language (WSDL) (Ball et al 2006). A typical implementation of JAX-WS utilizes the SOAP 
(Simple Object Access Protocol) to exchange the XML messages over a HTTP (Hypertext Transfer 
Protocol) connection. 

Web services are part of an architectural solution called Service Oriented Architecture (SOA). In 
SOA environments services are completely independent. A web service client will be able to 
consume a web service without knowledge of the underlying implementation (Wikipedia 2007j). 

3.5 PDF creation using the iText API 

The PDF (Portable Document Format) is an open file format developed by Adobe Systems. The 
purpose of the format is to represent two-dimensional documents in a device and resolution 
independent environment. Each PDF file contains a complete description of a document, including 
text, images, vector graphics and fonts.  

The format combines three different technologies 

1. A page description language that origins from the PostScript programming language 

2. A font embedding system 

3. A storage system to save the document elements in a single file, with support for 
compression 

(Wikipedia 2007k) 

The iText library is an open source Java API used to generate PDF files. iText is licensed under the 
Lesser General Public License (LGPL); see Section 3.2.1 (iText 2007). 

3.6 Payments using Premium Rate SMS services 

A Premium Rate SMS Service (Premium SMS) is a service provided by most mobile phone 
network operators to be able to register payments from a mobile phone. As the name implies the 
technology is based on SMS (Short Message Service) messaging. The SMS messages are usually not 
handled by the operator but by a third-party message routing service provider. This provider handles 
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the communication between operators, content providers and mobile phones. The price of a 
premium SMS message is defined by a tariff table which is provided by the message routing service 
provider. 

There are two types of Premium SMS billing models; The Mobile Originated (MO) model and the 
Mobile Terminated (MT) model. The models can be implemented in different ways. Below follows 
two examples.  

3.6.1 Mobile Originated (MO) billing 

1. A user sends an SMS message to a shortcode2, including a text determining how the 
content provider will respond 

2. The message routing service provider receives the SMS message and contacts the content 
provider registered with the shortcode 

3. The content provider replies to the message routing service provider including the amount 
to charge 

4. The message provider contacts the user’s mobile phone network operator and sends a 
premium rate SMS billing request for the specified MSISDN (Mobile Station Integrated 
Services Digital Network) number (phone number) 

5. If charging the specified MSISDN number is possible, the message routing service provider 
contacts the content provider and request for content 

6. The content provider transfers the content to the message provider 

7. The message provider transfers the content to the user 

3.6.2 Mobile Terminated (MT) billing 

1. The user has supplied his MSISDN number to the content provider 

2. The user presses a “pay” button on the content provider’s web page 

3. The content provider contacts the message routing service provider requesting to charge the 
specified MSISDN number 

4. If charging the specified MSISDN number is possible, the message provider charges the user 
and forwards this information to the content provider 

5. The content provider transfers the content to the specified MSISDN number via the 
message routing service provider 

(mBlox 2007b) 

3.7 mBlox 

mBlox is a global mobile transaction network. mBlox provides message routing to mobile phone 
network operators and a Premium SMS billing service (mBlox 2007a). 

The reason why this service provider is relevant to mKort is that Nostratic have an agreement with 
the mBlox company. Another reason is that the mBlox company offers a Java API suitable for 
content provider developers. 

                                                 
2 A short telephone number, usually about 5-6 digits long, bound to a content provider. 
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4 Design process 

This chapter describes the result of the design process. Initially, it describes the design considerations made during 
the design process. Further it includes a functional overview of the application as well as some of the user interface 
sketches created during the design process. Finally it contains a thorough description of the components of mKort. 

The result of the design phase is also presented as a software requirements specification document. This document 
can be found in Appendix A. 

4.1 Design considerations 

4.1.1 General 

During the development of mKort a number of people external to the project have been asked to 
give their opinion about the application. These people included staff from Nostratic, Thesis workers 
from Nostratic and staff from the printer collaborating with Nostratic. Also, friends and family has 
been informally questioned to get opinions from people not having a specific interest in the 
application. 

4.1.2 User definition 

The standard user has been defined as a first time or occasional user who has noticed the product in 
ads or on a web site. This user does not send a large number of postcards and does not use advanced 
functionality. This user prioritizes ease of use and would not use the application if it included a large 
number of steps. 

We have not conducted any user analysis to statistically define a standard user since this has not been 
considered to be in the scope of the thesis. However, we have discussed the question with web 
community specialists at Nostratic and come to a consensus. 

4.1.3 A general application design 

The wish to make this application general and distributable has been in our minds during the whole 
development process. To achieve this, we have utilized design patterns as much as possible. Firstly, 
we have chosen a development platform which in itself implements numerous design patterns. 
Secondly, we have utilized additional design patterns to make the application more general. We 
could have skipped this additional design and reduced development time. However we believe that 
this design will be valuable in the long run. There was a wish to easily be able to modify the 
application to fit different contexts. Our design should make this modification quite easy. 

4.1.4 Choice of platform 

A request from Nostratic has been that the functionality implemented in the application must be 
able to function in conjunction with their existing platform. The motivation is that it should be 
possible to quickly develop new, similar applications based on mKort and the platform. A complete 
integration of mKort into this platform has been planned. 
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The existing platform at Nostratic has been built using J2EE (Java Platform, Enterprise Edition). 
This development platform is the predecessor of Java EE. The question of which platform version to 
use was discussed with the system expert Gunnar Bråding. The discussion resulted in us selecting the 
newer platform: Java EE. This choice raised no particular issues since the Java EE platform is 
compatible with the J2EE platform. The only possible issue can be that the developers at Nostratic 
may not be familiar with the new platform and will need some time to learn it before being able to 
modify our application. 

The choice of Java EE in front of J2EE was mainly based on the fact that Java EE reduces 
development time a great deal. Also, we had a personal wish to learn new technology. 

4.1.5 Ease of use 

An important part in this thesis has been to develop an application that is easy to use. One question 
has been whether we would use an application client or a WAP client. Since an application client 
would require a download and installation step this type of client was soon abandoned. Since it was 
considered important to avoid the users “turning at the doorstep”, the choice was consequently 
WAP access. A further motivation is that we believe that the mobile browser will be one of the 
most utilized applications in mobile phones in the future. This choice introduced some limitations; 
the most severe of these was not being able to access the mobile device phonebook from the 
browser.  

4.1.6 User authorization 

We believe that a simple authorisation process involving a username and password is insufficient for 
a service which includes money transactions. We solve this issue by sending an SMS message to the 
user including a unique web link. The user is required to activate this link to pay for the postcard. 
Since the user has to confirm the payment on his own device, he remains in control if login details 
should be stolen. 

4.2 Product functions 

The basic functionality of the application includes the possibility to create and distribute printed 
matter using a mobile interface. This functionality has been realized as an application used to create 
and distribute postcards. The application is designed to be general and it is possible to add various 
types of printed matter. The storage type can be easily changed and it is possible to add various 
payment methods or printers. 

A functional overview of the system can be seen in Figure 4: Functional overview. 
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Figure 4: Functional overview 

 

A typical use case uses the following steps: 

1. The user adds information to the card and uploads content. 

2. The user fetches recipient addresses. 

3. The card is stored in a database. 

4. The user confirms the payment. 

5. Payment is registered at the payment service provider. 

The paid cards stored in the database are later sent to the printer to be printed and distributed. 

4.3 User interface examples 

During the design phase we created a number of user interface sketches. These sketches helped us 
when identifying required functionality and when gathering the functionality into programming 
modules.  

We wanted to reduce the number of required steps to a minimum. The sketches below show the 
three-step postcard composition process which we have aimed for. Note that the login process and 
payment confirmation process has been left out. The complete set of sketches can be found in 
Appendix B: User interface sketches. 
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Type message and select 
picture 

 

Find recipient 
 

Confirm/edit recipient address 
and send postcard 

Figure 5: Design sketches 

4.4 Components 

This section describes the application at component level. The application is described as divided in 
tiers, representing the three-tier architecture of Java EE applications. The Web tier subsection 
describes the front end of the application. The Business tier subsection describes the business logic of 
the application. Finally, the EIS tier subsection describes the structure of the database. An overview 
of the components can be found in Figure 6: Component diagram. 
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Figure 6: Component diagram 

4.4.1 Web Tier 

4.4.1.1 JSPs 

The JSPs has been designed to be displayed on a small screen with low resolution. The minimum 
screen resolution has been specified as 128x128 pixels. JSP file size is an issue since older browsers 
tend to not render pages which are larger than a fixed maximum value.  We have targeted a 
maximum page size of 10 kilobyte. This value has been estimated based on SonyEricsson WAP 
browser specification documents (SonyEricsson 2006).   

4.4.1.2 Servlets 

The Servlets in the mKort application handles the requests from the user. A typical request can be 
the initial creation of a user session, handling of the creation of postcards, supervising content upload 
and performing an address search. 

UploadManager 

The UploadManager is a Plain Old Java Object (POJO) which handles content upload during the 
card creation process. It is supervised by a content upload Servlet. All requests that have texts and 
binaries mixed together are handled by the UploadManager.  
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The mKort application is designed to support the most common image formats. These formats are 
the GIF (Graphics Interchange Format), JPEG (Joint Photographic Experts Group) format and the 
PNG (Portable Network Graphics) format. 

4.4.1.3 MKortAdminClient 

The MkortAdminClient is a so called Java EE Web Application. A Web Application is a Java EE 
specific component which can feature both JSPs and Servlets. The MkortAdminClient includes a 
simple web based GUI which is used to set, start and stop a timer on the application server. This 
timer can be used to schedule the upload of postcards to the printer. 

In the future, this client can be extended to feature a complete administration interface utilized for 
reading statistics, upload new templates and add new printers and payment providers. 

4.4.2 Business tier 

Following is a description of the software components which forms the back end of mKort. 

4.4.2.1 AddressSearch 

The AddressSearch component is designed as a web service to gain loose coupling to the mKort 
application. This design makes it possible for other applications to use the component directly and 
remotely. The component is designed to use several search “engines” in a search chain. At the 
moment this chain only contains one “engine”; the eniro.se parser. This parser performs an address 
search by parsing the HTML code of the search pages available on the Eniro website. 

We have been in contact with Eniro Sweden AB and Eniro Denmark A/S requesting for access to 
some kind of API connection to their search engine. Currently there is no such API in Sweden. In 
Denmark there exist an XML (Extensible Markup Language) API, though this API is not supported 
by Eniro. 

4.4.2.2 Com 

The Com package provides a service for transferring cards to a printer. A “communicator” handles a 
specific communication type, for example FTP transfer. A “communicator” is created and retrieved 
by using the factory method pattern. This solution makes the component extendable. An 
explanation of the factory method pattern can be found in Section 3.1.1. 

4.4.2.3 Payment 

The Payment component handles the payment of the mKort service. The component is designed to 
be extendable by implementing the factory method pattern. This means that it is easy to add 
connections to various types of payment services. 

The Payment component is designed to be connected to the PremiumSMS component 
implemented by Nostratic. The PremiumSMS service includes functionality to execute payments by 
the use of Premium SMS services.  

The premium SMS payment model used in this application is the Mobile Terminated (MT) message 
model. This model features the ability to charge a mobile user without requiring the user to first 
send an SMS message to initiate the payment. 
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4.4.2.4 Messaging 

The Messaging component handles the sending of messages. The component utilizes the factory 
method pattern. The use of this pattern makes it possible to easily add various types of message 
sending services. The component is currently designed to send SMS messages by connecting to an 
SMS sending service provided by Nostratic. This component is utilized for sending a payment 
confirmation request message to the user. 

4.4.2.5 Printable 

The Printable component handles the creation of printable objects. The component is designed to 
be able to create printable objects of different types. Currently only one type of printable object can 
be created – PDF files. Each PDF printable object can be of a different type. Currently only one 
PDF printable object type can be created – a PDF postcard. The architecture is designed as an 
Abstract Factory and allows for easy expansion of the component. An explanation of the Abstract 
Factory model pattern can be found in Section 3.1.2. 

The PDF postcard creator functionality makes use of PDF postcard templates. These templates are 
created by a graphic artist using software like Adobe Designer. A postcard template consists of two 
files, one front and one backside. It is possible to combine different front and backsides. Although 
we specify that a postcard is limited to having only two sides, a different card type can have any 
number of sides. 

A typical template front includes one or more image placeholders related to by placeholder 
numbers. In each of these placeholders an uploaded image is placed. Currently the user interface 
only allow for one picture to be uploaded.  

A typical template backside can include a number of text fields defining where text body, address, 
etc. will be placed. An example of a backside PDF postcard template can be found in Figure 7: 
Example PDF postcard backside template. 

 
Figure 7: Example PDF postcard backside template 

Figure 7 shows the template design. Each field is editable which makes composition of new 
postcards an easy task. The backside of the postcard template includes the following fields; 

1. Message field. This field contains the user’s message and can hold up to 14 rows or 700 
characters 
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2. Greeting field containing a short greeting 

3. Name field containing the full name of the recipient 

4. Address field containing the address of the recipient 

5. Zip and City field containing the zip code and the city of the recipient 

6. Country field containing the country of the recipient 

The Message and Name fields are editable during the upload stage of the card composition. The rest 
of the fields are filled in when the PDF postcard is generated.  A finalized postcard backside can be 
seen in Figure 8: Example PDF postcard backside. 

 

 
Figure 8: Example PDF postcard backside 

 

 
Figure 9: Example PDF postcard front template 

 
The PDF postcard front template seen in Figure 9 only contains one image field. Field properties 
manage how the image will be fitted on the postcard. In this case the image is fitted to match the 
height of the field. The image field is transparent. This means that if the image does not exactly 
match the image field size, the background colour of the template will be visible. An example of this 
can be seen in Figure 10: Example PDF front. 
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Figure 10: Example PDF front 

As can be seen in Figure 10, the uploaded image is not modified in any way other than scaled to fit 
the template. This results in two areas on the postcard front not being filled by the image. The 
reason for this is that the postcard is in A6 format and that images from most mobile phone cameras 
are in 4:3 formats. These formats do not match perfectly. 

Worth noting is that since the uploaded image is scaled to fit the height of the postcard, the use of a 
low resolution camera would naturally result in lower image quality. Print tests have showed that 
when using a two mega-pixel camera the image quality is believed to be sufficient for scaling the 
picture to the full height of the postcard. 

The Printable component includes functionality to generate PDF files of a number of database 
“cards” at a given point in time. When all PDF files have been created from cards in the database, 
the component calls the Com component which transfers the PDF files to the specified printer. All 
“cards” in the database can have distinct printers. 

The choice of in which format the printer should receive the printable objects was discussed with 
the system expert Gunnar Bråding. We quickly came to a conclusion that a PDF file would be a 
simple and flexible solution. However, the design of the application allows for functionality to be 
added to able to create other file formats. 

At the moment, mKort utilizes a printer called Strömberg Distribution in Huddinge AB, Sweden. 
Strömberg handles the printing of the postcards and the distribution of the postcards to the Swedish 
Postal Service, Posten AB. 

4.4.2.6 Storage 

The Storage component handles all database access. A sub-component handling database calls are 
built in a general way to be able to switch databases by only reconfiguring the application server. 

4.4.2.7 Util 

The Util component includes several helper components. The components and their respective 
functionality are described in Table 1: Sub-components of the Util component.
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Sub-component name Functionality 

CardFactory Creates cards and objects related to a card such as templates, contacts 
and media. 

Card Represents the structure of a card. Its purpose is to serve as a general 
type to other card types, such as a postcard. A card has properties for 
media content, recipients, templates etc. 

PostCard Postcard is a sub-type of Card and includes extended attributes for 
postcards. For example, it includes the specific messages attached to 
a postcard such as “greeting”.  

CardContact Represents the structure of a contact. Examples of properties 
representing a contact are name, address, phone number etc. 

Media Represents the structure of a media object. A media object can be 
any binary object since the data is represented using an array of 
bytes. 

Template Represents the structure of a template object. Templates are used by 
all cards. Template can hold any kind of template type. 

Timer Invokes the creation of PDF files which are then to be transferred to 
a printer. 

CodeGenerator Provides functionality for generating various types of code 
generators. A generator is used to create a validation code for 
validation of the payment. 

Table 1: Sub-components of the Util component 

4.4.3 EIS tier 

In the mKort application, data is stored in a MySQL database. The abstract scheme representing the 
entities (tables) in the database can be found in Figure 11: Database abstract scheme. A more detailed 
description of the database tables and their fields can be found in Appendix J: Database fields. 

 

 
Figure 11: Database abstract scheme 
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The functionality of the entities is described in Table 2: Entity functionality. 

 

Entity name Functionality 

Postcard 

 

Holds all postcards. A postcard can have many recipients, thus a relation to 
Contact. A postcard can also have many Media objects (for example many 
pictures), thus a one-to-many relation to Media. A postcard can only have 
one owner, thus a relation to Users. A postcard can have many templates, 
since it should be possible to combine different templates. The Postcard table 
thus has a one-to-many relationship with Template. A postcard can only 
have one payment provider and one printer, thus one-to-one relations to 
those tables. 

Users 

 

Holds the users. A user can have many contacts, thus a one-to-many 
relationship with Contact. 

Contact 

 

Holds the user contacts. We want to be able to perform a search on which 
postcards are sent to a specific contact, thus the relationship to Postcard. 

Media 

 

Holds the media objects bound to the postcards. A media object can be any 
binary object. Currently only images are stored in the database. A media 
object has an owner, thus the relation to Users. 

PaymentProvider Holds information about payment providers. 

PrinterProvider Holds information about printers. 

Template Holds the card templates as binary objects and information related to each 
template. 

Table 2: Entity functionality 

 

5 Implementation 

This section contains a description of the implemented functionality. Initially it describes some implementation 
specific details regarding the functionality of the application. Further, it describes component reuse and the 
communication between components. Finally, it describes the application with a number of screenshots. 

5.1 Implementation specific details 

5.1.1 JSPs and WAP CSS 

The front-end has been implemented as XHTML pages generated by JSP. The interface is 
demonstrated in Section 5.4, demonstrator. All requests originating from these pages are handled by 
Java Servlets. The Servlets in turn calls the Java Beans in the business tier. 

Since different WAP browsers render web pages differently we have used WAP CSS (WCSS) to 
control page layout. WCSS solves many issues regarding rendering of font sizes and margins. WCSS 
also makes it possibility for a user to customize the browsing experience to best suit their browser.  
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5.1.2 Content upload 

The UploadManager handles content upload. The component has been implemented using 
Apache’s Commons File Upload Library. This library is released under the Apache licence and is 
used to handle uploads during the card composition process. The library has no file format 
limitation. However, the current implementation only supports the JPEG, PNG and GIF image 
formats. 

5.1.3 Searching for addresses 

The eniro.se address search functionality is implemented as a simple parser of the search pages on the 
Eniro.se “private person” site. The parser utilizes the HTML Editor Kit provided in the J2SE API. 
The AddressSearch web service which handles this functionality is currently restricted to only search 
for addresses based on Swedish originated telephone numbers. 

The AddressSearch web service is implemented using the JAX-WS API, the Java EE API for 
implementing XML Web Services. 

5.1.4 Communication with the printer 

The Com package provides a service for sending the printable objects to printers. The currently 
supported protocols are the File Transfer Protocol (FTP) and the Simple Mail Transfer Protocol 
(SMTP). A “communicator” handles the different communication types. The “communicator” is 
created and retrieved by using a factory method pattern implementation. This solution makes the 
application easily extendable.  

The FTP client is implemented using Apache’s Commons Net library which is released under the 
Apache license. 

The client for sending email utilizes the Java Mail package. By utilizing SMTP it is able to send both 
text-only messages and messages including both text other content. 

5.1.5 Payments 

The Payment component handles the connections to payment services. It is prepared to be 
connected to the PremiumSMS component implemented by Nostratic. At the moment of writing, 
the PremiumSMS component was unable to support a connection to mKort. A redesign of the 
PremiumSMS component has been scheduled, though this change could not be included in the 
thesis due to time restraints. As soon as the redesign is complete, it is easy to connect the two 
components. 

5.1.6 Sending messages 

The Messaging component handles the sending of messages. The component implements the 
factory method pattern which makes it possible to easily add different types of message sending 
services. At the moment, an SMS sending service is featured. This service is developed by Nostratic 
and is used to send a payment confirmation request to the user. 
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5.2 Component reuse 

Some important functionality of mKort is based on open source libraries. The Printable component 
utilizes the iText library to generate postcards as PDF files. The FTP functionality of Apache’s Net 
library is utilized for the communication between mKort and the printer. 

5.3 Sequence diagrams 

This section includes two sequence diagrams. Figure 12: Web tier sequence diagram shows the 
communication in the web tier. This diagram shows the communication between Servlets and the 
communication flow when executing a payment. Figure 13: Business tier sequence diagram shows the 
communication in the business tier. Some Servlets are included in Figure 13 and thus the figures 
overlap. 

 
Figure 12: Web tier sequence diagram 

The left half of Figure 12 illustrates the communication between the front end and back end system. 
The diagram further shows the JSP pages which are viewed by the user. The communication with 
the back end system is handled by Servlets. This communication follows a request and response 
pattern and result in the Servlet returning a JSP page. The name of the resulting JSP page is noted 
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on the return arrow. The right half of Figure 12 describes, in a more abstract way, the 
communication between the application and the user when executing a payment. 

 
Figure 13: Business tier sequence diagram 

Figure 13 illustrates the communication between the software components in the business tier. The 
diagram includes the Servlets from Figure 12 to clarify the chain of action in the business tier. Note 
that the Util component contains several helper sub-components not represented in this diagram. 
Figure 13 also contains two external components which are not part of the mKort application. 
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5.4 Demonstrator 

This section includes some sample screenshots from the final application as of March 2007. The 
screenshots shows our web based interface which has been slightly modified by Nostratic. The 
interface is intended for demonstration on a PC and is not optimized for small screens. However, 
we have cropped the images to show a more realistic view on a mobile phone display. 

The demonstrator is based on use case A1.1 as described in Appendix A and B. The full sequence of 
screenshots can be found in Appendix K. 

 

 
Figure 14: Postcard composition 

Figure 14: Postcard composition consists of three fields; 
the message field, the greeting field and the image 
field. Initially, the user has to fill in the message field 
and select a picture from the mobile phone’s picture 
library. The greeting field has been automatically 
filled in with a default greeting and the user’s name. 
This greeting can be changed. The user continues by 
clicking “Ladda upp” and is directed to Figure 15: 
Select recipients. 

 
Figure 15: Select recipients 

In Figure 15: Select recipients the user can select from 
pre-existing recipients or use the integrated address 
search functionality. As shown on this screen, the 
user decides to perform an address search by typing a 
phone number into the search box. Figure 15 also 
shows the dynamic contact list which shows the most 
recently used contacts. These contacts can be added 
as recipients by a single click. There is also a button 
which links to a complete list of contacts. The user 
continues by clicking the button “Sök adress” and is 
directed to Figure 16: Confirm recipient. 
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Figure 16: Confirm recipient 

In Figure 16: Confirm recipient the user can preview 
and edit the name and address of the potential 
recipient. If the search result is unsatisfactory, the user 
can go back and redo the search by using a different 
number. The user continues by clicking the button 
“Lägg till mottagare” and is directed to Figure 17: 
Confirm recipients. 

 
Figure 17: Confirm recipients 

In Figure 17 the dynamic list from Figure 15 is now 
updated with the newly added recipient. The user 
selects two more contacts as recipients and continues 
by clicking the button “Bekräfta”. The user is 
directed to Figure 18: Confirm card. 

 
Figure 18: Confirm card 

In Figure 18: Confirm card, the user confirms the 
order of the postcard. The user can preview a list of 
the recipients and the price for the postcards. The 
user confirms the order by clicking “Skicka”. 

 



mKort   29(40) 

 

 

6 Discussion and conclusion 

This section addresses the design questions posed in Section 1.3. It contains a discussion of the result based on 
these questions. Further, it reports the current status of the application and finally concludes the thesis by 
discussing the gained knowledge. 

6.1 Analysis 

6.1.1 Similar existing services 

To create an application that is easy to use has been considered important in this thesis. We believe 
that an application involving a few simple steps and which features innovative functionality will have 
a great chance to outgrow its competitors. The services provided by Posten and Extrafilm both have 
limitations in ease of use and lack important functionality.  

Maintaining a high quality of the printed matter has also been considered important. The service 
provided by Extrafilm utilizes MMS (Multimedia Messaging Service) messages to upload the text 
and picture. Mobile phones often limit the maximum size of a MMS message.  This size can often 
be as small as 30-60kB, making high quality printing impossible. We did not want to limit ourselves 
to a fixed message size. 

The service provided by Extrafilm offer the functionality of having several recipients of a postcard. 
This is made possible by specifying a group of recipients on the Extrafilm web site. These contacts 
are then transferred to the phone. The requirement of utilizing a web site to be able to send a 
postcard to multiple recipients is naturally a drawback. The pricing of the service is also an issue. 
Sending one to three cards always costs 49 SEK. We believe that this is too expensive for one card. 

The service provided by Posten utilizes either an application client or functionality integrated in 
certain phone models. Posten lists a number of compatible phones which features the integrated 
functionality or supports the application client. We have not been able to test the service because we 
did not have access to a compatible phone. Naturally, we wanted to avoid the severe limitation of 
requiring a special phone model to use the service. The access to the service is further limited to 
Swedish customers only since a Swedish operator is a requirement for payment. Finally, it is only 
possible to send one postcard at the time.  

Our application does not have the above mentioned issues. Our solution solves these issues by 
implementing the following features. 

• The operation of the application involves a few simple steps which can easily be 
understood. 

• We utilize the file upload capability found in most WAP 2.0 browsers to upload content, 
thus not limiting file size. 

• We utilize a web interface and not an application client, thus making the application easily 
accessible. 

• We use the mBlox network to send premium SMS messages. This network is connected to 
approximately 440 mobile phone network operators worldwide (mBlox 2007a) thus not 
limiting the user group to Sweden only. 
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• We allow an unlimited number of recipients. However, since the largest allowed tariff for a 
Premium SMS payment using mBlox is 50 SEK per payment, we are currently limited to 
charging for two to three cards. 

We have had a number of discussions regarding the usability of the application. We came to the 
conclusion that few people store addresses in their mobile phone’s phonebook. We also noted that 
none of the existing services have integrated address search functionality. The users are simply 
encouraged to use eniro.se, hitta.se explicitly or manually type in the address. We wanted a more 
user-friendly solution. 

Our solution of integrating search functionality in the web interface has proved an excellent choice. 
The usability when searching for addresses is superior to the competing applications. 

6.1.2 User definition 

Nostratic has agreed with us on our ideas about what defines a standard user. However, we believe 
that a proper user evaluation session should be performed to more thoroughly define a standard user. 

6.1.3 Choice of client 

The decision to use a web interface instead of an application client has proved to be a good choice. 
We have reduced development time by not having to implementing an application client. 

The disadvantage of using a web interface is that some functionality is lost. For example, the 
browser is not allowed to access system level functions like the device phonebook, thus degrading 
usability. Another disadvantage is that the user experience might not be allowed to be as rich as 
there are limitations in the layout of WAP pages. 

On the other hand, a web interface has the big advantage of being easily upgradeable. The user does 
not need to perform upgrades to the client as might have been necessary when using a client 
application. 

6.1.4 Ease of use 

Ease of use has been considered very important. If the application was difficult to use, we feared that 
the user would abandon it after trying it out once. A requirement for us has subsequently been to 
reduce the number of necessary steps to an absolute minimum.  

It should be noted that we have not conducted any user evaluations of the user interface since this 
has not been in the scope of the thesis 

To not be able to select a contact phone number directly from the device phonebook is an issue. 
This functionality is not available in today’s WAP browsers. The issue will in the future be solved 
using a technology called SyncML (Synchronization Markup Language). SyncML is a platform 
independent information synchronization standard used for synchronizing information between a 
mobile device and a server (Wikipedia 2007l). This standard can be utilized to transfer contact 
information from a mobile device or your private PC to the mKort phone book, thus greatly 
enhancing usability. A SyncML implementation was under development at Nostratic at the time of 
writing and the functionality was planned to be integrated with mKort. 
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6.1.5 Supported functionality on mobile devices 

During pre-study elaborations we discovered that WAP browsers handle content very differently. 
Some browsers lack the expected functionality and some browsers have trouble displaying the page 
correctly. The latter issue may be solved by implementing or acquiring third party browser identifier 
software. This software will then work as a proxy to the web pages, displaying an optimized version 
of the page for that particular browser. 

Unfortunately we found that some older browsers lack the ability to upload files. For example, the 
2006 Samsung D900 top of the line model features a modified two year old browser not being able 
to upload files. We guess this may also the case for other Samsung models. Most of the phones we 
have tested, mainly SonyEricsson and LG models, did support file upload. 

The file upload issue can be solved in the following ways.  

• Implement a Java application client. We believe that this would severely degrade usability 
since a download step is added. 

• Extend mKort to support optional MMS upload functionality. The user would after upload 
be able to select the image in the web interface. This solution could reduce the quality of 
the end result and degrade usability. However, more users will be able to use the service. 

• Ignore the issue and notify the users that the application will not work on certain phone 
models. 

• Wait for new phone models which have upgraded browsers. 

As our limited research and device testing implies, most modern mobile phone browsers support the 
file upload functionality. The issue is thus not severe and we recommend handling the issue using 
the second or third alternative. 

6.1.6 Choice of platform 

As mentioned in Section 4.1.3 we selected the Java EE environment as development platform. The 
choice has proved invaluable in terms of efficiency. The Java EE platform has a steep learning curve 
but when you manage it, it can reduce development time with a great amount. This is mainly 
because system level communication is handled by the platform, and thus this part does not have to 
be coded. Also the Java Persistence API which is used to handle database connectivity has proved to 
be very competent. 

6.1.6.1 Web application frameworks 

There are numerous application frameworks which are suitable when developing a web application. 
A few examples are Struts, Java Server Faces (JSF) and Spring. We would have liked to implement 
mKort using one of these frameworks. During the design phase we calculated that we did not have 
time to implement the application using a framework. As we have now understood, this may have 
been incorrect. We had our hands full of learning the Java EE environment and failed to do a 
correct estimate of the time it would take to learn one of these frameworks.   

The use of a framework would be a great design choice. A few of the advantages of using a 
framework is that it reduces bugs, makes the code more structured and introduces additional 
functionality. Examples of functionality are input validation, error handling and internationalization 
of the GUI. The implementation of a framework is mentioned in Section 7, further work. 
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6.1.7 User authorisation 

We have not implemented a login authorisation process. This is a conscious choice since we did not 
know in what context the application would be used. We believed it would be a waste of time to 
implement this if it would be handled separately anyway. If mKort is to be used as a stand alone 
application, we believe that a username and password login process is required to avoid abuse. 

A weak form of authorisation has been introduced in the payment process. When a user clicks on a 
“pay card” button, a SMS message is sent to the user. The user is required to activate a unique link 
in the message to authorize the payment and send the card. If the link is activated, the postcard will 
be saved in the database and sent. If the link is not activated the postcard will still be saved in the 
database, allowing the user to send the card later. 

It would be possible to charge the user immediately when a “pay card” button is pressed. We 
believe that this solution would be insecure. To gain a reasonable level of safety, a user name and 
password login process should be used in conjunction with the SMS confirmation method 
mentioned above. 

6.1.8 Mobility issues 

Connections to mobile devices are easily interrupted. For example, connection will be lost if the 
mobile device moves out of base station coverage or travels into a tunnel. This has to be taken into 
account when developing web applications aimed at mobile devices. We have solved this issue by 
maintaining the user’s state on the server. This makes it possible for the user to continue using the 
application when connection has been re-established. If the connection is lost during upload of data 
the user need to resend the data. From a user point of view, a resume function would be preferable. 
Implementing resume functionality when using a WAP interface is most likely non-trivial and has 
been considered beyond the scope of this thesis. 

6.1.9 Address search 

Our solution of parsing HTML code returned from a web page can only be considered a temporary 
solution. This method is very vulnerable to changes as we learned in January 2007 when Eniro 
launched a completely new website. This change affected both the WAP and desktop search pages 
in a major way and resulted in having to rebuild the parser. 

Collaboration with Eniro.se, hitta.se and similar services would be greatly appreciated. We believe 
that an API like connection to a search service is important if this application will be used in a live 
environment. 

6.1.10 Billing 

Using premium SMS messages to pay for the service has been a natural choice. Nostratic believes 
that mobile users are used to this payment method and feel that they are in control. Also, the 
decision was heavily based on the fact that Nostratic already had a contract with mBlox, a message 
routing service provider which provides a premium SMS service. 

An existing technology, which could possibly replace or complement the use of premium SMS is 
Ericsson IPX Internet Payment eXchange (IPX). This technology is more commonly known as 
“WAP billing” and allows users to pay by using a mobile web page, without involvement of SMS 
messages. The technology is able to extract the user phone number to be used for authentication, a 
functionality which is not possible using the mBlox premium SMS service (Ericsson 2007). 
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Based on experience from Nostratic employees, using WAP billing introduces some uncertainty of 
security in the users. This is one reason for not initially use this technology. 

As mentioned earlier we were unable to use an existing component for paying by premium SMS 
messages. The existing component proved not to be generally designed and could not be utilized 
without first redesigning the component. We discussed the issue with the developers at Nostratic 
and came to the conclusion that the component optimally should be redesigned as a web service. 
Due to lack of time of the developers at Nostratic we took on the job of redesigning this 
component. 

The resulting design is a SOA application realized as a web service. The class diagram of this new 
component can be found in Appendix H: Class diagrams. 

Due to several issues the redesigned application has not been fully implemented. The issues that 
prevented us from developing this application further were: 

• Lack of time, a complete redesign of this component was not planned. 

• Applications currently running were using the service. These applications needed to be 
modified to be able to use a redesigned application. The developers at Nostratic did not 
have the time to implement these changes. 

• Lack of a proper test environment. 

6.1.11 Content handling 

The application supports the JPEG, PNG and GIF image formats. Since these are the most common 
image formats used in today’s mobile phone cameras, we could not motivate development of further 
image format handling. 

Since the possibility of running client scripts on a WAP 2.0 browser is currently non-existent or 
rare, content handling has to be performed on the server. This is particularly troublesome when a 
user want to upload a large image file. If a user uploads an image of the wrong format, the complete 
file needs to be uploaded before the system will notify the user that the image format was incorrect. 
The only solution seems to be to notify the user of the supported formats before uploading. 

6.1.12 Printing 

An important question was in which format the printable objects should be created. XML and PDF 
were the two formats which were mainly considered. A huge drawback of using XML is the 
difficulty of previewing the card while creating it. This would make it time consuming to create 
postcard templates. Mainly because of this drawback we selected the PDF. No programming skills 
are required to create a PDF file. The file can be created and edited by using a graphical application 
like Adobe Designer. The PDF format is free to use and is platform independent. Finally, a strong 
motivation for selecting PDF is the support for editable form fields. In mKort, these fields are 
utilized to hold, for example, the text body and address. 

Creating postcards as PDF files and later send the files to the printer have proved to be an excellent 
choice. The control of the layout is retained in-house and the creation of template PDF files has 
proved to be very easy. In early discussions with the printer, Strömberg Distribution, we discussed 
having the card data (text, image) transferred as separate files. This solution would have moved the 
control of the layout to the printer and this was not a desired solution. The printer would then be 
able to charge Nostratic for the layout work. 

The question whether we should modify the uploaded image to fit an A6 postcard has been 
discussed thoroughly. We are currently not cropping or stretching the image. The disadvantage of 
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cropping an image is that this has to be done using an automated process and thus important parts of 
the image can be cut out. The disadvantage of stretching an image is that humans are very sensitive 
to errors in the representation of human faces.  

The positive side of stretching or cropping images is that the entire A6 postcard will be filled. This 
might be what the user wants. It is impossible to know the answer to this question before a user 
evaluation has been performed. 

6.1.13 A general design 

The Java EE platform features numerous built in design patterns. The developer does not need to 
code these parts and thus development time is reduced. When comparing Java EE and J2EE, we 
have learned that Java EE has far more built in design patterns and is to be preferred. 

Java EE is new to many developers since the platform has only existed since early 2006. We believe 
that the platform is mature and stable (early 2007) and that the benefits of using this platform are 
numerous. The backwards compatibility with J2EE is a strong motivator for using the platform. 

The choice to design this application in a general way has proved to be a good choice. The 
application can use any number of payment services and any number of printers. The resulting 
application can easily be modified to fit new requirements. For example, a credit card payment 
service can be added if the application is to be utilized on a regular web site. Also, additional printer 
providers can be added to allow the user to select the most economic option. 

An abstract structure defining a card, a contact and a media object adds to the general design and has 
proved to be a good choice. The choice of using concrete objects which inherits abstract objects 
makes it easy for the developer to add new object types. Also, with the help of factories, this can be 
done without changing the fundamental structure of the application. The negative side of using this 
design is that it introduces a lot of overhead code. 

The card object which is utilized when creating a card and the card object which is stored in the 
database are designed as two separate objects. This design has made it possible to switch storage 
solution without changing the card object used in other parts of the application. The drawback of 
this design is that the card needs to be converted between the two object types. This conversion 
introduces some overhead code. We have tried to generalize the conversion process as much as time 
allowed, however we believe that further generalizations could be done. 

One can argue that creating composed objects is fundamental to this application. Naturally we 
wanted to implement this process in an efficient way and at the same time maintain generality. We 
have compared two similar design patterns which could help us in this design. 

6.1.13.1 Factory pattern versus Decorator pattern 

To be able to add several recipients and media objects to a postcard has been considered important. 
However, this required a dynamic card creation process. Two approaches were considered. The first 
approach was based on the Decorator pattern. The second approach involved simple collections in 
the form of the Factory pattern.  

The Decorator Pattern allow for dynamic wrapping of objects. Initially the user decides on which 
object to create, for example a postcard. The user will then be able to add recipients and media 
objects to this postcard. The objects will be wrapped around the created card, as illustrated in Figure 
19: Wrapping approach using the Decorator pattern. 
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Figure 19: Wrapping approach using the Decorator pattern 
 

After elaborations using both patterns we decided to utilize the Factory pattern. The reason was that 
this model simplifies the conversion between the postcard object in the application and the postcard 
object in the database. 

The factory pattern has been used extensively in the design. One example is the Abstract factory 
pattern implemented in the Printable package. This solution makes it easy to add additional printable 
object types. This functionality is important since printers may demand different formats with 
different specifications.  

6.1.14 A distributable design 

Java EE is designed as distributable platform and includes strong support for SOA (Service Oriented 
Architecture) and web services. The Java EE platform includes a great API for development of such 
services, JAX-WS. 

One web service is currently implemented in mKort, the component for performing an address 
search. We have created this component as a web service to allow future applications to easily use 
this service. 

6.2 Concluding remarks 

This thesis has included the design and implementation of an application for creation and 
distribution of printed matter using a mobile interface. We believe that our application is superior to 
the competing services. Our solution includes innovative functionality and can easily be extended 
for added market value. For instance, the integrated address search functionality has turned out to be 
really appreciated. 

We believe that we have succeeded in creating a general and distributable application. mKort can 
operate on more phone models than the service provided by Posten. Further, mKort deliver end 
result of a higher quality than the service provided by Extrafilm. Regrettably, mKort can not be 
used on all mobile phone models because of lack of file upload capability in some browsers. 

The selected software process model has been well suited for the thesis. The overhead 
documentation has not been hampering our productivity. Further, the time plan of the project has 
turned out to be very realistic. The final part of the project including the writing of this report has 
been delayed extensively. The reason for this is that both authors has been occupied with full time 
jobs and has been working on the report during weekends. 

The only real setback we have experienced has been the inability to connect mKort to an SMS 
payment service. We had wrongly assumed that an already developed component offering this 
service could be used by our application. As it turned out, this component had not been designed in 
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a general way and was not accessible by applications such as mKort. Due to lack of time from the 
developers at Nostratic the required changes could not be implemented during the thesis. 

6.3 Current status 

At the time of writing no existing service could be considered a strong competitor to the mKort 
application. If the most critical of the shortcomings mentioned in Chapter 7, further work would be 
attended to, the difficulties of succeeding with the marketing of this application would be 
concentrated on only two issues: 

• Lack of marketing funds 

• Lack of required technology in mobile phones 

The printer collaborating with Nostratic, Strömberg Distribution, has agreed to print and distribute 
a postcard for initially 10.50 SEK including postage. This is regarded as a fair price. The maximum 
price of a postcard has been discussed and a cost around 25-35 SEK including postage has not been 
considered as too high. Unfortunately, the mBlox premium SMS service charges 7 SEK for each 
premium SMS message. This will leave the content provider with an income of 7.50-17.50 SEK for 
each postcard. If large volumes of postcards could be reached, the printing and payment price could 
naturally be negotiated. 

The wish to create an application which could be used in a live environment has almost been 
fulfilled. The application is mature enough to be put under thorough testing and later to be released 
as a live service. Nostratic was at the time of writing progressing in their redesign of the payment 
component which would allow mKort to use premium SMS services. The plan was to release the 
application - including premium SMS payments - to the public as soon as possible. There was also a 
plan to evaluate the service during a few months. During this time the price of a postcard would be 
as low as 4 SEK, thus trying to “sell in” the application to the public. 

The web address www.mkort.se has been registered to Nostratic and mKort will be available on this 
web address when it is released to the public. Since plans include also selling the functionality of 
mKort to major content providers, the functionality may in the future also be integrated into their 
websites, with or without the name mKort. 

7 Further work 

This section describes further work that can be done to the application. It includes propositions on future 
functionality in the client as well as in the back end system. 

7.1 Client functionality 

In this thesis we have not focused on the user interface of the client. The graphical user interface 
(GUI) has been developed to a level where testing and demonstrations can be performed. We have 
not had time to further develop the GUI to a commercial level. Apart from developing a complete 
graphical profile for the application, user evaluations of the GUI must be performed. 

The functionality that should be developed includes: 

• Display thumbnail images of previously sent cards. 

• Display a preview of the card to be sent. 

• Introduce additional error handling during the card composition process. 
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• Introduce an administration interface to handle card templates etc. 

• Introduce a web application framework to be used in the front end system. 

To complement the mobile version of mKort there should be a desktop GUI available. This version 
could implement functionality not possible on a mobile webpage. The following list includes 
possible functionality in a desktop version of mKort. 

• Scale and crop images 

• Full previews of cards 

• Send various types of cards 

• Share your images and/or cards 

• Quote other peoples shared cards 

• Edit and import contacts 

7.2 Back end system functionality 

The following is a list of proposed additions to the back end system. 

• Switch from the mock-up payment to a real premium SMS payment service. 

• Implement support for ads in the application. These ads would be placed on the printed 
postcard and would allow for price reduction. 

• A sales ID field should be added to the database. This ID would be utilized to trace the 
postcards sent from a website which implements mKort functionality. 

• Support for login using a username and password may need to be added. This depends in 
which context mKort will be used. 

• Add password security to the address search Web service, to prevent unauthorized 
applications to utilize the service. 

• Integrate the Message component into the Com component. The components have similar 
functionality because they are both sending messages. 

• Normalize the database. Revise the database structure for better scalability and performance. 

• Add support for statistics. Logging functionality should be added to allow statistical data to 
be saved. 

• The integration of SyncML should be prioritized since this technology will increase the 
usability of the application. 

• Generalize the conversion between the card object type used in the application and the card 
object type stored in the database. 

A further step to make this application more distributable would be to create a web service for the 
printer. This web service would run on a server located at the printer and would allow the printer 
to change pricing or add discounts. This web service could also be used by mKort to gather pricing 
information as well as uploading printable objects to the printer. The reason for not creating this 
kind of web service is that the application currently has no need for additional services like adding 
discounts. 
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1 Introduction 

This document is the software specification for the mKort application. 

The application utilizes a web client to send binary and text content to a service provider handling 
printing and distribution of the content. There is also a possibility to charge the user for this service. 

The application is implemented as a product called mKort. Using this product, it is possible to create 
a postcard using a mobile interface. The postcard includes text and image content. The recipient 
address is fetched using the phone number of the recipient. The postcard is subsequently sent to a 
printer who will print and distribute the postcard. The sender is charged using a SMS payment 
service. 

The software specification document and the implemented application is a result from a Masters 
thesis conducted from September 2006 to Mars 2007 at Nostratic AB, Sweden. 

1.1 Purpose 

The purpose of this project is to develop a service for easy creation and distribution of postcards 
using a mobile interface. 

The purpose of the software specification document is to describe the requirements and structure of 
the application. This documentation will simplify further development. 

The purpose of the development of the product is, besides performing a Masters thesis, to create a 
product which can be marketed by Nostratic. 

1.2 Scope 

The software specification includes a requirements specification part, and a software architecture 
part. The architecture part is described in several documents included as appendices to the report. 

 

2 Project description 

2.1 Problem definition 

Services exist which are similar to mKort. The general issue of these services is that they are difficult 
to use, they either consists too many steps or require the download of a client application. These 
services also do not have integrated functionality of the fetching the recipient addresses. mKort 
solves these issues and offer a general application architecture on which similar service can be built. 

2.2 Product functions 

The basic function of the application is the possibility to create and distribute printed matter using a 
mobile interface. This is realized through an interface in which it is possible to send postcards. The 
application is however generally designed and it is possible to add additional types of printables. It is 
also possible to add additional methods of payment and to easily change the database type. A 
functional overview of the application can be found in Figure 1. 
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Figure 1: Functional overview 

 

A typical use case uses the following steps: 

1. The user adds information to the card and uploads content. 

2. The user fetches recipient addresses. 

3. The card is stored in a database. 

4. The user confirms the payment. 

5. Payment is registered at the payment service provider. 

The paid cards stored in the database are later sent to the printer to be printed and distributed. 
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3 Requirement specification 

3.1 User requirements 

Below follows the requirements on the application from a user perspective. 

 

Basic requirements 

Using a mobile interface, it shall be possible to create a card including text and image 

It shall be possible to fetch a recipient address using integrated search functionality. 

The recipients shall be saved and the user shall be able to use the details when sending 
additional cards. 

The application shall, using collected data, be able to create a printable. This printable shall be 
sent to a printer who will print and distribute the card. 

The application shall be able to charge the user using a payment SMS service. 

 

Additional requirements 

Sent cards shall be saved for reuse. 

Saved cards shall be editable to suit a new recipient. 

It shall be possible to show miniatures of saved cards. 

I shall be possible to send several cards in the same dispatch. 

The user shall be able to select the format of the card and be able to se a preview of the card. 

 

Optional requirements 

The user should be able to allow public view of the card. 

The user should be able to use pictures which other users have made public. 

 

3.2 Functional requirements 

3.2.1 Basic functional requirements 

o Content 

 The application shall be able to handle upload of pictures. 

 The application shall in the future allow for handling of other media types, essentially 
sound and video. 

o Address search 
 

 The application shall be able to fetch an address based on a phone number. 
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 The application shall allow for other types of address search. 

o Creation of postcards 

 The application shall be able to create a postcard from input data and a template. 

 The application shall allow  for creation of other types of printables 

o Messages 

 The application shall be able to send text messages to a mobile phone. 

 The application shall allow for sending messages of varying type. 

o Payment 

 The user shall be able to pay using his mobile phone. 

 The application shall allow for various payment methods. 

o Storage 

 The application shall save data in a database. 

 The application shall allow for various kinds if storage solutions. 

o User 

 The user shall be able to us the service from a mobile phone without the need for a 
client application. 

 The application shall allow for support of different client solutions. 

 

3.2.2 Optional functional requirements 

The application should be able to handle all types of image formats. 

A web based administration interface should be available for the printer. Using this interface the 
printer can change the price or add discount to the printables.  

3.3 User characteristics 

3.3.1 Definitions 

The Tool is the collection of functionality which the application offers. 

An Actor is a person or an application using the tool. There are two different actors: 

 User – A User is a human who are using the functionality in the tool. 

 Application – The application is the tool itself which are communicating with other 
applications or actors. 
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3.4 Use case diagrams 

Use case diagrams  

A1.1 Send new postcard 

A1.2 Send saved postcard 

A2 Send postcard data to Strömberg printing service and 
distribution. 

A3 Send postcard using a public postcard from a category. 

A4 Mark a postcard as public. 
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Use case A1 

Name: Send new postcard 
 

Actor: User  
 

 
 

Entry condition:  
 

• The user has navigated to the postcard page.  
Activity flow:  

• First time user: The user enters his/her phone number.  
• The user selects a new postcard  

• The user enters a text message.  

• The user enters a greeting.  

• The user selects a picture.  

• The user enters the recipient phone number.  

 • The application fetches the recipient address. 

•   • The user verifies that the address is correct and confirm. 

 • The application sends an SMS message to the user, asking to confirm 
 • The user confirms using a link 
 • The user receives a receipt. 
 Exit condition: 
 

• A Premium SMS message has been sent as payment. 
 

• The postcard has been saved in the database and will be sent to the printer. 
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Use case A1.2 

 Name: Send saved postcard 

 

 

 

 

 

 

 

Actor: User  

 

Entry Condition:  

• The user has navigated to the postcard page. 

Activity flow: 

• First time user: The user enters his/her phone number. 

• The user selects saved postcard 

• The user confirms saved data and confirms 

• The user enters the recipient phone number. 

• The application fetches the recipient address. 

• The user verifies that the address is correct and confirm. 

 

 

 

 

 

 

 

 

• The application sends an SMS message to the user, asking to confirm 

 

• The user confirms using a link 

• The user receives a receipt. 

Exit condition: 

• A Premium SMS message has been sent as payment. 

• The postcard has been saved in the database and will be sent to the printer. 
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Use case A2 

Name:  Send postcard data to Strömberg printing service and distribution. 

Actor: Application 

 

Entry condition:  

• Paid postcards are available in the database. 

 

 

 

 

 

 

 

 

 

Activity flow: 

• The application fetches paid postcards from the database 

• The application sends the postcards to Strömberg printing service and 
distribution. 

Exit condition: 

• Paid postcards have been sent to the printer. 

 

 



Project: Issue: Status: Page: 

mKort  002 Final 12(15) 

Use case A3 

Name:  Send postcard using a public postcard from a category. 

Actor: User 

 

Entry Condition:  

• The user has navigated to the postcard page. 

Activity flow: 

 

 

  

 

 

 

• First time user: The user enters his/her phone number.  
• The user selects public postcards. 

• The user selects a category. 

• The user selects a postcard 

• The user enters a text message. 

• The user enters a greeting. 

• The user selects a picture. 

• The user enters the recipient phone number. 

 

 

 

 

 

 

 
• The application fetches the recipient address.  
• The user verifies that the address is correct and confirm.  
• The application sends an SMS message to the user, asking to confirm 

• The user confirms using a link 

• The user receives a receipt. 

Exit condition: 

 

 

 

 

• A Premium SMS message has been sent as payment. 

• The postcard has been saved in the database and will be sent to the printer. 
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Use case A4 

 

 

Name: Mark a postcard as public. 

Actor: User  

  

Entry condition:  

  

 
• The user has navigated to the postcard page. 

Activity flow: 

• First time user: The user enters his/her phone number. 
 

• The user selects saved postcard  

• The user navigates to ”make postcard public” 

• The user selects under which category the postcard will be public  

• The user enters optional search keywords for the postcard. 

• The user updates the postcard. 

Exit condition: 

• The postcard has been updated as public 

 

3.5 Use case priority 
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     Use Case [Man-Hours] 

A1.1 200 Required High 1 1 
A1.2 50 Required Medium A1.1 3 3 
A2 25 Required Low A1.1-2 2 2 
A3 25 Optional Low A1.1 4 4 
A4 10 Optional Low A1.2 3 3 
Sum 310  
Available 400  

 

3.5.1 Risk analysis 

It proves impossible to implement desired functionality because of limitations in the mobile 
technology. 

The user feel that the creation process includes to many steps and abort prematurely. 

The user believes that the application has stopped responding when it takes a long time to upload a 
big image. 
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3.6 System and non-functional requirements 

3.6.1 System requirements on the backend system 

o Content 

 The application shall be able to handle the following MIME content types: 
Content-Type: 
• text/plain 
• image/gif 
• image/jpeg 
• image/png 

o Address search 

 The tool shall use eniro.se and hitta.se to fetch addresses. 

o Postcard creation 

 Postcard templates in PDF format shall be available. 

 The application shall create postcards in PDF file format. 

 The application shall allow for different output formats. 

o Messages 

 The application shall use the SMS messaging component already developed at 
Nostratic to send SMS messages to users. 

o Payment 

 The tool shall use the Premium SMS component already developed at Nostratic to 
charge users. 

o Storage 

 The tool shall save data in a MySQL database. 

o Client 

 The graphical user interface shall be built using the XHTML standard. 

 

3.6.2 System requirements on the front end system 

The application requires that the user have: 

o A colour display, featuring a resolution of a minimum of 128x128 pixels. 

o A WAP 2 compatible browser, including file upload capabilities. 

o Correctly configured GPRS or 3G settings. 

 

The timing requirements are: 

o XHTML pages shall take a maximum of 10 seconds to load in 95% of the cases. 

o Address search shall take a maximum of 10 seconds to perform in 95% of the cases. 
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o Creating and sending a postcard shall take a maximum of 10 minutes in 95% of the cases. 

 

3.7 Testability 

The usability of the application should be evaluated. 

The scalability of the system should be tested. 

 

4 System architecture 

The system architecture is best described using diagrams. These diagrams can be found as appendices 
to this report. It is recommended to look at the sequence diagram of the business tier to get an 
overview of the interacting entities. Look at the class diagrams to gain a more complete view of the 
application. To get an overview of the relations in the database, look at the Database abstract 
scheme. 
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USE CASE A1.1 – SEND NEW POSTCARD 
 

 
 

 
 

  
 

 



 
 

 
 
 

  
USE CASE A1.2 – SEND PRE-EXISTENT POSTCARD  
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ACTIVITY DIAGRAMS 
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confirmation SMS 
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User confirms 
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confirmation
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Activity diagram for use-case A1.2
Send saved postcard

User chooses a 
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Insert #sender number

New postcard Stored postcard

Insert message AND greeting AND image Select among stored postcards

Edit message AND/OR greeting AND/OR image

Select receiver

Insert #Receiver number Use stored contact

Address Lookup

Edit contact

Send card

Upload postcard content

Confirm payment (info received via SMS)

Postcard order confirmed (Payment registered using PremiumSMS)

mKort
Send postcard user activity
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BUSINESS TIER 
 

messagingaddresssearchstorage util paymentcom printable

Mkort Servlets mKort components

AddressSearchServletLoginServlet ContentServlet RegisterCardServlet

User

Check if contact exist in database

boolean:false

Fetch new user details

Search by phone number

User details

contentupload.jsp

via contactselect.jsp

Search by phone number

Address details

Confirm address via confirmaddress.jsp

Store contact in database

boolean:true

Next step via contactselect.jsp

Upload content

Store content

boolean: true

Generate validation code

Validation code

Store card in database

Fetch address

Recipient

Create validation code

Confirm card via confirmcard.jsp

Store card

boolan:true*

Send confirmation SMS message

boolean:true*

Send confirmation

Confirmation via cardpayinfo.jsp

card identification code

Pay card

SendService (Nostratic) PremiumSMS (Nostratic)

Send confirmation

boolean:true

Message*

boolean:true*

Send payment message
See web-tier diagram for 
more details

boolean:true*

Order complete via cardcomplete.jsp

Timer event occured

Create and send cards

PrintableServlet

Create and send cards

Create communicator

Create FTP client

FTP client

Populate paid card (iterator)

Create printable

Create PDF file

Send file

Send file

boolean:true

Confirm user via confirmuser.jsp()

* = not implemented

External components
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SERVLET FUNCTIONALITY 



LOGINSERVLET 
This servlet handles the requests primarily from the login page. If the user is not registered 
with the mKort service, the response will be a registration page. LoginServlet also initializes 
a user session state object. This object is distinct for all users. 
 
Related pages: 

• cardcomplete.jsp 
• confirmuser.jsp 
• index.jsp 

 
 
CARDSELECTIONSERVLET 
This servlet handles the requests from the card creation pages, i.e. it handles the workflow 
when the user wants to create a new card or use an existing card. 
 
Related pages: 

• cardmenu.jsp 
• cardselectold.jsp 

 
 
CONTENTSERVLET 
Handles upload of user content. It utilizes the UploadManager which uses Apache’s Commons 
FileUpload/IO. 

 
Related pages: 

• contentupload.jsp 
 

 
ADDRESSSEARCHSERVLET 
The address search servlet takes care of adding and removing recipients to the user’s 
postcard. It is also the proxy to the address search web service which locates addresses based 
on phone numbers.  
 
Related pages: 

• cardselectold.jsp 
• confirmaddress.jsp 
• contactmanager.jsp 
• contactselect.jsp 
 

 
REGISTERCARDSERVLET 
This servlet handles the card confirmation requests by the user. This triggers the system to 
save the postcard on persistent storage. This will also trigger a sms confirmation message. 
The message has a link pointing back to this servlet which controls the payment of the 
postcard. 



 
Related pages: 

• confirmcard.jsp 
 

UserSessionState 
The state object maintained during the user’s session. This object contains the user 
information together with card details. 
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CLASS DIAGRAMS 
 
 



 
This appendix consists of the business components developed. 

 

AddressSearch 

 

+@WebMethod()
+findAddress(in phoneNumber : string) : string

-@Stateless
-@WebService

AddressSearchWS

+createEngine(in type : int) : SearchEngine

SearchEngineFactory

+<abstract>initializeAndSearch(in uri : string)
+<abstract> initializeAndSearch()
+<abstract> getDescription()

SearchEngine

EniroParser

-End371

-End38

*

«uses»

«uses»

+handleStartTag()
+handleEndTag()
+handleText()

-collectFlag
-matchFlag

EniroCB

-End591

-End60*

+getParser()

HTMLParser

javax.swing.text.html.HtmlEditorKit

-End611

-End62

*

SearchResult

-name : string
-address : string
-zipCode : string
-city : string
-country

Address

-resultMessage
NoResult

«uses»

-End63

1

-End64

*

 

 

 

 

 

 

 



Com 

FtpClient

+initialize(in input : string) : bool
+destroy(in input : string) : bool
+send(in filename : string, in inputStream) : bool

«interface»
Communicator

+createSimpleGenerator() : Communicator

CommunicatorFactory

-End571

-End58

*

ImplClient

«uses»

«uses»

EmailClient

Apache 
Commons Net

«uses»

Java Mail

«uses»

 

 



Util 

 

+createCard() : CardInterface
+createMedia() : MediaInterface
+createTemplate() : TemplateInterface
+createContact() : CardContactInterface

CardFactory

#mediaCollection
#templateCollection
#recipientCollection
#cardOwner

Card

-body
-postGreeting
-cost : float

PostCard
InvitationCard

+getMedia()
+getTemplates()
+getRecipients()
+setCardOwner(in owner : CardContactInterface)
+addMedia()
+addTemplate()
+addRecipient()

«interface»
CardInterface

-End271

-End28 *

-End391

-End40 *

ImplClient

-mediaName : string
-placeHolderNumber : short
-data : byte[]

Media

+getPlaceholder() : short

«interface»
MediaInterface

+getBody() : string
+getPostGreeting() : string

«interface»
PostCardInterface «interface»

InvitationCardInterface

-templateName : string
-cardType : string
-templateType : short
-imageFields : short

Template

+getTemplateData() : byte[]
+getTemplateType()

«interface»
TemplateInterface

-fullname : string
-address : string
-zipCode : string
-city : string
-country : string

CardContact

+getFullName() : string

«interface»
CardContactInterface

-End491

-End50 *

«uses»

-End53

1

-End54*

-End451

-End46 *

-End471

-End48 *

-End51

1

-End52*

-End55

1

-End56*

-End43

1

-End44*

-POSTCARD : string
-INVITATIONCARD : string
-TYPE_POSTCARD : short
-TYPE_INVITATIONCARD : short
-TEMPLATE_POSTCARD_BACK : short
-TEMPLATE_POSTCARD_FRONT : short

CardConstants

«uses»

 



 

SimpleCodeGenerator

+generate(in input : string) : string

«interface»
CodeGenInterface

+createSimpleGenerator() : CodeGenInterface

CodeGenerator

-End571

-End58

*

ImplClient

«uses»

«uses»
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Premium SMS web service design (unimplemented) 
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DATABASE ABSTRACT SCHEME 
 



 
This figure shows the relations between tables in the mKort database. 
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DATABASE FIELDS 

 
 



 
 
Postcard 
 

Field name Use 

Card ID Identifies the card 

Pre greeting For example “Hi Bob!” <deprecated> 

Text body The message 

Post greeting For example “Greetings from Helen” 

Card cost The calculated cost of the card 

Card owner The user who created this card 

Card paid Flag to specify if this card has been paid. Is used when creating and 
transferring cards to the printer provider 

Validation code This code is embedded in the link sent to the user asking him to 
confirm payment by clicking the link 

Last update To be able to get a history of sent cards. 

Media collection The media objects (images) bound to the postcard 

Recipients The recipients of the postcard 

Templates The templates used in the postcard 

Payment provider The payment provider used in the postcard 

Printer provider The printer provider used in this postcard 
 
 
Users 
 

Field name Use 

User ID Identifies the user 

Full name The concatenated first name and last name 

Address The address of the user 

Zip code The zip code of the user 

City The city of the user 

Country The country of the user 

Phone Number The mobile phone number of the user 

Email address The Email address of the user 

Contacts The user contacts 
 



Contact 
 

Field name Use 

Contact ID Identifies the contact 

Full name The concatenated first name and last name 

Address The address of the user 

Zip code The zip code of the user 

City The city of the user 

Country The country of the user 

Phone Number The mobile phone number of the user 

Email address The Email address of the user 

Postcards The postcards sent to this contact 

Contact owner The user who created this contact 

Last update To be able to get a history of contacts 
 
Media 
 

Field name Use 

Media ID Identifies the media 

Media name The name of the media file 

Placeholder number A number specifying in what placeholder this image should be 
placed 

Media The binary data, for example an image 

Media Owner The owner of the media object 

 
PaymentProvider 
 

Field name Use 

Payment provider 
ID 

Identifies the payment provider 

Payment provider 
name 

The name of the payment provider 

 



PrinterProvider 
 

Field name Use 

Printer provider ID Identifies the printer provider 

Printer provider name The name of the printer provider 
 
Template 
 

Field name Use 

Template ID Identifies the template 

Template name The name of the template 

Template type Specifies for example front or backside 

Card type The type of card the template represents, for example postcard 

Image placeholders The number of image placeholders in the template 

Template The binary data, for example a PDF template file 
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DEMONSTRATOR USER INTERFACE 
 
 



The demonstrator is based on use case A1.1. 
 

 
Figure 1: Login 

 

Figure 1: Login shows the current login menu of 
mKort. The page consists of only one input field. 
In this field the user types his or her mobile phone 
number to proceed with login or registration. The 
number is stored in a cookie file which 
automatically fills in this field at next login. If the 
user is not registered, he or she will be forwarded 
to Figure 2: Confirm user details. Otherwise Figure 
3: Create cardis displayed. 

 

 
Figure 2: Confirm user details 
 

Figure 2: Confirm user details let the user register 
personal details.  The screen is only displayed if 
the user is not registered with the mKort service. 
The application performs an address lookup based 
on the mobile phone number entered in Figure 1: 
Login. If the address is found the input fields are 
automatically filled in. The user has the possibility 
to edit the details before confirming the 
registration. If the details are wrong or missing the 
user can fill in the details manually. The user can 
also step back to Figure 1: Login. To confirm the 
details the user clicking the “Bekräfta uppgifter” 
button and is directed to Figure 4: Postcard 
composition. 



 
Figure 3: Create card 

 

In Figure 3: Create card the user can select to 
compose a new postcard or reuse an existing card. 
Naturally, a newly registered user is only capable 
of composing a new card. This menu shows how 
it would look like if the user has pre-existent 
postcards. The user continues by clicking “Nytt 
kort” and is directed to Figure 4: Postcard 
composition. 

 
Figure 4: Postcard composition 

 

Figure 4: Postcard composition consists of three 
fields; the message field, the greeting field and the 
image field. Initially, the user has to fill in the 
message field and select a picture from the mobile 
phone picture library. The greeting field has been 
automatically filled in with a default greeting 
together with the user’s name. This greeting can 
be changed. The user continues by clicking 
“Ladda upp” and is directed to Figure 5: Select 
recipients. 



 
Figure 5: Select recipients 

 

In Figure 5: Select recipients the user can select from 
pre-existing recipients or use the integrated 
address search function. As shown on this screen, 
the user decides to perform an address lookup by 
typing a phone number into the search box. 
Figure 5 also shows a dynamic contact list which 
shows the most recently used recipients. These 
recipients can be added as recipients by a single 
click. There is also a button which links to a 
complete list of recipients. The user continues by 
clicking the button “Sök adress” and is directed to 
Figure 6: Confirm recipient. 

 
Figure 6: Confirm recipient 

 

In Figure 6: Confirm recipient the user can preview 
and edit the name and address of the potential 
recipient. If the search result is unsatisfactory, the 
user can go back and redo the search by using a 
different number. The user continues by clicking 
the button “Lägg till mottagare” and is directed to 
Figure 7: Confirm recipients. 



 
Figure 7: Confirm recipients 

 

The dynamic list is from Figure 5 now updated 
with the newly added recipient. The user selects 
two more recipients from the list and continues by 
clicking the button “Bekräfta”. The user is 
directed to Figure 8: Confirm card. 

 
Figure 8: Confirm card 

 

In Figure 8: Confirm card, the user confirms the 
order of postcard. The user can see a list of the 
recipients and preview the price. The user 
confirms the order by clicking “Skicka”. The 
application will send an SMS message to the user 
asking him to confirm the payment. The SMS 
message is shown in Figure 9: Confirm payment. 

Figure 9: Confirm payment is a reconstruction of 
the confirmation SMS message. It includes 
payment information and a unique link. The user 
must click on this link to confirm the payment of 
the postcard. When mKort acknowledges the 
activation of the link Figure 10: Order confirmation  



Figure 9: Confirm payment. 

 

is displayed. 

 

 
Figure 10: Order confirmation 

 

Figure 10: Order confirmation is displayed to 
confirm that the payment link has been activated 
and that the payment was successful. The postcard 
will now be printed and distributed to the 
recipients. The user can return to Figure 3: Create 
card or exit the browser. 

 

 
When the user’s account has been charged he will receive a receipt SMS message from the message routing 
service provider. This functionality is not implemented yet 
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