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Abstract 

This thesis will cover Allastudier.se, a system for administration of educations in Sweden. 

The system is used at the news agency Metro, as one of its services, and is in need of 

improvement.    

Allastudier.se aims to gather all educations in Sweden on one site. A problem that the site 

faces is keeping the information of the educations up-to-date. In the current system 

Allastudier.se imports information about the educations from Skolverkets (the authority 

responsible for educations in Sweden) database. Educations that are not handled by 

Skolverket needs to be manually updated by the system administrators.  

In this thesis, a more efficient way of administrating education information is discovered, 

implemented and discussed. The new system allows customers to Allastudier.se to directly 

administer information about their educations through an appropriate web service. This 

system increases the effectiveness of the service Allastudier.se and improves the capabilities 

of keeping information up-to-date.  

The development of the system is done through an advanced development environment at 

Metro. The work method, the frameworks and development tools used are explained and 

discussed along with challenges encountered and what future work remains for the system.    

The outcome of the project is a potent: web based content management system, which allows 

for customers to Allastudier.se to administer the information about their educations directly.  
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Sammanfattning 

Denna avhandling utreder Allastudier.se, ett system som administrerar utbildningar i Sverige. 

Systemet är en av tjänsterna som förmedlas av nyhetsbyrån Metro, och är i behov av 

förbättring.  

Allastudier.se ämnar samla alla Sveriges utbildningar på en plats. Ett problem som sidan 

möter är att hålla utbildningsinformationen uppdaterad. Allastudier.se importerar för 

nuvarande systemets utbildningsinformation från Skolverkets (den myndighet som är ansvarig 

för utbildningar i Sverige) databas. Utbildningar som inte administreras av Skolverket måste 

uppdateras av systemadministratörer.  

I denna avhandling beskrivs hur ett effektivare sätt att administrera utbildningsinformation 

upptäcks, implementeras och diskuteras. Det nya systemet tillåter kunder till Allastudier.se att 

direkt administrera information om deras utbildningar genom en webbtjänst. Detta system 

ökar effektiviteten hos tjänsten Allastudier.se och förbättrar möjligheterna för att hålla 

information uppdaterad.  

Systemet utvecklas genom en avancerad utvecklingsmiljö hos Metro. De arbetsmetoder, 

ramverk och utvecklingsverktyg som använts kommer förklaras och diskuteras tillsammans 

med de utmaningar som stöts på och det framtida arbete som återstår med systemet.  

Projektets utfall resulterade i ett kraftfullt webbaserat innehållshanteringssystem, som tillåter 

kunder till Allastudier.se att direkt administrera information om deras utbildningar. 

 

 

 

 

 

 

Nyckelord 

Administration av information, webbtjänst, innehållshanteringssystem, 

utbildningsinformation  
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1 Introduction 

Software development today is different between various actors and companies in the 

industry, due to the myriad of technologies and frameworks available for use. These can be 

combined in numerous ways to further increase the different ways of software development. 

The technologies are created to solve problems and are often used for specialized tasks. To 

determine which technologies that are best suited to use for certain development projects can 

be very difficult, as a lot of technologies provide the same capabilities but offer different tools 

to reach the same goals.  

To gain some insight in this matter we decided to participate in a software development 

process at Metro. Metro is an international news concern with newspapers in 23 countries [1]. 

In 2010 Metro launched a subsidiary website called Allastudier.se. The idea behind the 

website is to gather all information about educations available in Sweden in one place.  

The monetization stratagem used to support the site is a form of freemium [2]. Every 

education that Skolverket manages is imported by the site. Education providers can then pay 

to become a customer, a premium user. Such customers get higher priority in Allastudier.se’s 

internal search engine. Customers that are not handled by Skolverket, but who are still 

qualified as an education by Metros standards, can be imported into the system. An example 

of an education that fits Metro standards, but is not covered by Skolverket, is any education 

that takes place outside of Sweden. 

A problem that the website faces is how to keep the information regarding the various 

educations updated. The major bulk of educations that Allastudier.se caters to are kept up to 

date by importing information from Skolverkets servers. This in turn gives the education 

providers a way to edit their information on Allastudier.se by submitting changes to 

Skolverket. 

The problem occurs when dealing with customers whose educations are not covered by 

Skolverket, and as such does not have an entry in their database. These educations have to be 

added to Allastudier by an administrator and maintained manually. This leads to an increased 

workload for the administrators. More importantly this proves an inconvenience for the both 

the education provider and the students that use Allastudier.  
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The project aims to simplify the process which the customers have to go through to change 

information about their educations in Allastudier.se. We aim to do this by making a program 

that enables the customers to change their information.  

This solution would both lesson the workload for the administrators of Allastudier.se and 

enable the customers to have more direct control over the changes being made.  

1.1 Problem definition 

The problem this thesis aims to tackle is a problem of administration and communication. 

The problem, as stated by Metro, is that updating the information of manually imported 

customers is both time consuming and labor intensive for the administrators of Allastudier.se.    

The two key aspects of the problem that we identified were:  

1. The customers first have to make the changes they want submitted and then contact the 

administrators of Allastudier.se. 

2. Since the customers cannot make changes to the information regarding their schools and 

educations at Allastudier.se, this leads to an increased workload for the administrators, 

which Metro would like to avoid. 

1.2 Purpose 

The purpose of the thesis is to help Metro facilitate the changing of information regarding 

educations and schools at Allastudier.se. We aim to do this by creating a system that enables 

the customers to update their information at Allastudier.se.  

Metro would stand to gain from this since:  

1. The workload of the administrators of Allastudier.se would be greatly reduced since, not 

only would they not have to change customers’ information manually, but they could also 

shift responsibility of changing broken links and such onto the customer.  

2. The information of Allastudier.se would be more up-to-date, which in turn would lead to a 

better service. 

The customers themselves would stand to gain from this, since they would be able to change 

their information faster. It is our belief that this will in turn encourage them to make many 

smaller changes rather than a few big changes. 
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Lastly the users of Allastudier.se, the students, would stand to gain from this. They would be 

able to get more up-to-date information about the educations and thus make more qualified 

decisions regarding their choice of education.   

1.3 Research questions  

1. How to enable a customer at Allastudier.se to administrate information about their 

educations themselves? 

2. How to design a system that enables such an administration in a way that is compatible 

with Allastudier.se? 

1.4 Delimitations 

A limitation to the project is its limited timeframe. This means that while the project aims to 

produce a working system to facilitate administration, it is possible that parts of it will still be 

incomplete. 

The iterative work process of the project is a way to alleviate this problem. Any work that is 

accomplished can be used as building blocks for another iteration, meaning that another 

project could potentially pick up where the current one left off. 

Another consequence of the time frame is that the project will not be able to evaluate the 

performance of the system after it has been completed. This means that the project will not be 

able to perform tests to ensure that the system accomplishes its goals of saving time and 

facilitating administration of Allastudier.se.  

In the case of failure, it will also not examine the causes of any such potential failures.     
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2 Background 

In programming context and discussions a lot of abbreviations and jargon is used. There are 

concepts and terms which are well known among programmers but might be completely 

unknown to others outside of the programming context. This chapter seeks to shed some light 

on these matters and briefly explain those core terms and concepts that are common and those 

that relevant to our project. 

2.1 IDE 

IDE is a term that is well used and important to know to gain a basic understanding on how 

coding and programming is exercised. IDE stands for Integrated Development Environment 

[3] and could be called the workbench of the programmer. It is a software application that can 

have a vast number of functions and tools to ease the work for developers when producing 

code. Most common functions for an IDE would be a source code editor, build automation 

tools and a debugger.  

The source code editor is a text editor in which the programmer can write his code and save 

his progress or changes to a file of some type. The type of file depends on which language the 

code is written in. Code written in Java would be saved to a file with the .java extension and 

code written in C would have the .c extension, just as Microsoft Word documents have the 

.docx extension. 

Build automation tools are used when the developer wants to get something out of his or hers 

code. The code might be written and saved but it does not function on its own. The build tools 

are responsible for automating everyday-tasks that developers use, such as compiling code 

and packaging code.  

Compiling code is done by a compiler. A compiler is a program that acts as a translator 

between the programmer and the computer. The code that the programmer has written is not 

understandable to the computer, as it reads machine code. A great example of a machine code 

language would be binary, a language with only two characters, ones and zeros.  

Just as computers do not understand code written by programmers, most people do not 

understand machine code. A compiler will translate the code written by a programmer into 

code that the computer can understand and as a result the computer can execute the 

instructions given by the programmer.  
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Packaging code is the process of storing compiled code into a package. Along with the 

compiled code a package contain information about itself, such as what it contains and what 

version it is. This is called meta-data, data about other data. 

A package can be used to import code into a project that has already been written elsewhere. 

For example you might want to write a program that provides a user with a calculator and a 

calendar. However you have already written a calculator program earlier and it would be a 

pain to write it all over again. It is then possible to package the calculator program and import 

it to the new program so that it can be reused, as long as both programs are written in the 

same language. 

A debugger is a program that is utilized for discovering and eliminating bugs.  It provides the 

ability to carefully examine what the computer actually does when it executes code. Using a 

debugger can prove effective if an error occurs and the reason behind it is unknown. When a 

problematic instruction is reached, details of said instruction can thoroughly be examined to 

determine what went wrong and the error can then be corrected.  

2.2 The Java programming language 

Java is an object-oriented programming language that is very popular and widely used [4]. 

Throughout this project the majority of the coding has been done in the Java language. A 

programming language is used to write instructions to computers and to make them perform 

desired actions or calculations for a specific purpose. An object-oriented programming 

language is a type of a programming language. 

An object-oriented programming language is a set of fundamental rules and guidelines for 

programming that is based on objects [5]. An object is data with a certain value or values. 

This data, the object, is stored at a reserved location in the memory of the computer that can 

be accessed or referenced by an identifier, so the object can be used in a program. In class-

based object-oriented programming languages, such as Java, an object is a particular instance 

of a class. An instance is a specific realization of a class and it is possible to create multiple 

instances of the same class. Each instance has data specified in a class, but the value of the 

data can be different for each instance.  

A class is a program code template that is used to create objects. It contains variables and 

methods, also called functions, which can be called upon from other classes.  
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Java contains several standard Java-class libraries. These libraries are collections of Java 

classes that have been developed by “Sun Microsystems”, now owned by the “Oracle 

Corporation” [6] which has continued to develop Java. The purpose of these standard libraries 

is to support application development in the Java language. There are also non-standard Java-

class libraries that anyone can create. These can be imported to a program to further increase 

the potential of what the application is capable of.  

2.3 The MVC-pattern 

The MVC pattern stands for Model, View and Controller and is an architectural pattern for 

building applications [7]. It separates the application into three different parts that can be 

implemented independently. This allows for having different programmers working on 

different parts of the application and thus tailoring the application areas after the 

programmers’ specialties. Each has a specific purpose and contains only code relevant to its 

task, given that the pattern is implemented correctly by the developers. 

Throughout this project an additional layer is used that is not part of the definition of the 

MVC-pattern, but applies the same concept. This is a data layer responsible for database calls.  
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Below is a picture of the overall structure that Metro uses for the AllaStudier system:  

 

Figure 1. A model of how the application is structured between the layers in the system 

This project has a contact with the layers called “Markup Rendering”, which is the view, the 

“Controllers”, the “Services/Managers”, which is the model and the “Entities”, which is the 

additional data layer. The “Utils & Helpers” and the “Repositories/DAOs” are used in the 

complete system, but not in this project. 

2.3.1 The View 

The view is responsible to display information to the user and allow the user to interact with 

the system [7]. This is called a user interface. The user interface is the part of the application 

that users interact with.  An example of an interface could be a console, in which the user only 

can write text. Another example could be an interface in which users can click on things with 

the mouse as well as typing things with the keyboard. This type of interface is called a 

Graphical User Interface, or GUI, and a great example of such an interface would be an 

Internet browser. The user can click on links to navigate to other web-pages, but this can also 

be done by typing the address to the web-page directly in to the browser.  
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In short, the view’s sole purpose is to display information to the user and tell the rest of the 

program of the user’s actions. 

Here is a part of the graphical user interface from this project: 

 

Figure 2. A screenshot of a web page included in the project 

Throughout this project the MVC-pattern has been used and the view consisted of the web-

pages that were created. These display information to the user, which is received by making a 

call to the controller and specifying what information should be fetched. The controller then 

returns the desired information to the view, so that it can be displayed and/or interacted with. 

However the controller is not responsible for making calculations or similar tasks, as this is 

done by the model.  

2.3.2 The Controller 

The controller is responsible for handling calls from the view [7]. As this project uses web-

pages as its view, the calls to the controller will be in the form of HTTP GET and POST 

requests.  

HTTP stands for HyperText Transfer Protocol and is used for communications across the 

World Wide Web [8].  
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The HTTP protocol is used to transferring HyperText between servers and clients. A web 

browser may act as a client and the server can be an application or a computer that host the 

web-pages.  

HyperText is text that has references to other text that can be accessed through links. The 

HyperText pages are connected by these links called HyperLinks, which are typically 

activated by clicking on them. HyperText is commonly used on the Internet. 

HTML stands for HyperText Markup Language and is a programming language for creating 

web-pages by using HyperText. The web browsers can interpret the content of HTML files 

and display them in the format of web-pages.  

When a web browser wants to display a HTML page, it sends a GET request for a specified 

resource to the web-server, which then returns the web-page to the browser.  

HTML pages can display text and allows for using interactive elements, such as forms. Forms 

can contain various elements for interaction such as text fields, radio buttons and checkboxes. 

When the form is submitted, it collects the data from its elements and sends it as a POST 

request. The POST request can then be caught by the server. In the case that the server is part 

of a web application, as it is in this project, the server can have servlets that listen after POST 

requests from a specific form.  

Servlets are Java based programs that extend the capabilities of a server. The servlet receives 

requests and generate appropriate responses by defining Java objects, that represents the 

servlet requests and responses. These Java objects are the controllers of a Java application. 

The controllers can use received data for whatever purpose it was designed for, such as 

sending it to the model, so that it can be used in advanced business logic.   

2.3.3 The Model 

The model is the part of the program that implements all the business logic. It is called upon 

by the controllers to do specific tasks that require advanced logic. Here lie all advanced 

functions that the program uses for handling the data received from the view through the 

controller. Those functions can be responsible for calculations, editing the received data, 

removing the data or fetching data. It can also contain requirements and conditions that shall 

apply when specific data is received. 
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Throughout this project the model also makes calls to an even deeper layer that handles direct 

interaction with a database. This data layer is its own layer and is not part of the model. This 

layer contains entities that are Java classes of the database’s tables.  

These classes contain methods to create, read, update and delete data to and from the database 

and are responsible for persistent storage, data that is permanently stored and does not 

disappear when the application is closed.  

2.4 Web service 

A web service is defined as a software system that supports interoperable machine-to-machine 

interaction over a network [9]. A major class of web services that has been in use for this 

project is the RESTful web service. 

A RESTful web service typically uses the HTTP protocol to access data and functionality 

from links on the Internet. The purpose of RESTful applications is to induce increased 

performance, scalability and modifiability to the system. 

2.5 CMS 

CMS stands for Content Management System. A CMS is an application that enables users to 

create, read, update or delete data within the system [10]. This is done through a user interface 

that eliminates the need for the users to interact with system directly.  

In this project a web-based CMS was built to provide users the ability to gain access to the 

system from a remote location across the web. The purpose of this system is for users to be 

able to manage what data that shall to be shown on a specific web page related to the 

Allastudier.se domain. 
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3 Methodology 

The project has gone through several work phases and a wide number of tools, frameworks 

and work methods have been used. This chapter will explain these work phases and provide 

information about the tools, work methods and frameworks, and the way they were used.     

3.1 Work phases 

1 Problem definition  

In cooperation with Metro we identified problems. The output of this meeting was the 

material used in the project plan.  

2 Project planning 

With the help of our liaisons both at KTH and Metro, using the material we gathered in the 

previous phase, we formulated a project plan and a project definition.  

3 Familiarization with the system 

Since we would make a system that would interact with another system, it was imperative that 

we understood the system we would be interacting with.  

4 Showing editable information 

In this phase we focused on system functionality. We aimed to fetch and show the 

information that the customer would be able to change in the next development phase. 

5 Saving edited information 

The aim during this phase was to implement persistent storage to the information that the 

customer entered into our system. Since our system used the same database as Allastudier.se 

that also meant that any changes made to our system would be applied to Allastudier.se as 

well. 

6 Access to the system 

The aim of this phase is creating a safe way for the customer to access the education system. 

This includes limiting the access so that they can only access their own information.  
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7 Complete the thesis 

The aim of this phase is to complete both the thesis but also to prepare a presentation as well 

as an opposition that will be used in the next phase.  

8 Presentation of the thesis and submitting the completed version 

In this phase we aim to present the thesis and answer opposition against it, deliver our own 

opposition, and submit the final version for publishing at diva. 

 

3.2 Work method 

In the development of the administration system of education information a kanban workflow 

is used. Kanban is a method for managing workflow by specifying what to do and how long it 

will take to do it. In this project tasks are specified as “tickets” and added to a pool or queue, 

from which team members can pull their work from. If a task is pulled from the queue it will 

be assigned to the person who pulled it. This is all displayed on a board to clearly visualize 

the current tasks being worked at and by whom, as well as what tasks are completed and those 

that are left to do.  

During weekly team meetings each ticket is evaluated to make an estimation of how much 

time is required to complete it. By doing so the time spent on developing in the project can be 

measured. 

The users of the board were the project members, Rikard Bjärlind and Alexander Stenlo, as 

well as a liaison from Metro named Robin Lindeborg. 

The board is divided between different categories to be able to determine what is currently 

being done with a ticket as seen in figure 3. Those categories are:  

To do, this is the pool of tasks that are to be done. 

Development, these are the tickets that are currently being worked at. 

Code review, these are tickets that are done and are being reviewed by other project 

members, so they can gain an understanding of the produced code from other members. The 

code is also reviewed to search for errors and correct simple mistakes. 
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Testing, these tickets are being tested to determine that the desired functionality of the tickets 

is reached and that they work in correlation with the rest of the system.  

Done, this category is a list of all the completed tickets.  

 

Figure 3. Picture of the Kanban board. The picture is taken from a Kanban board hosted on Project place [11] 

Each category will only hold a specific maximum number of tickets. By limiting the 

maximum number of allowed tickets in each category, work cannot be stacked. Tickets will 

need to be completed before new ones are started, to ensure a steady progress throughout the 

project. The thought of this is to eliminate the risk of difficult or cumbersome tickets being 

put aside and left in the development category.  

At the end of the project it will be easier to measure what has actually been done and how 

close to the goal the result is, if tickets are completed instead of being half done and left in the 

development category. The tickets work as a receipt of work done; it is either completed fully 

or not at all. When looking at the kanban board it is only possible to see if a ticket is 

completed or not, there is no middle ground.  

3.3 Research methodology 

When encountering problems during the project’s development cycle, a general method for 

solving these was implemented. This method was divided into three steps that were followed 

in chronological order. If a problem was solved before all three steps had been completed the 

remaining steps was rendered redundant.  
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The steps included were: 

 Examine the system for Allastudier.se to see if an already implemented solution 

could be found to solve the problem.  

 Search the Internet for solutions to similar problems, or browse the documentation 

for the framework in use for which the problem occurred.  

 Ask the development team at Metro whether they had any tips on how to solve the 

problem.   

By following these three steps problems encountered can be solved efficiently. Solutions will 

often become apparent after research on the Internet, on sites providing coding tutorials or 

forums with questions relevant to the problem. 

3.4 Development environment 

During the project the development was done on computers provided by Metro that was 

running the “MacOS X 10.10 Yosemite” operating system. Additional software used for 

development was: 

 Spring Tool Suite 

 Git Hub for Mac 

 SQL Server & SQL Workbench 

3.4.1 Spring Tool Suite 

Spring Tool Suite is a customized, Eclipse based, Integrated Development Environment and is 

used for producing Java code [12]. It offers integrated technologies that provide additional 

capabilities for coding and among those are the Spring Web MVC framework [13]. This 

framework allows developers to create web based applications and is a key component in this 

project. The framework offers tools for creating web pages, the business logic behind the web 

pages, persistent storage and an integrated server for deploying the web pages for developing 

purposes.  

3.4.2 Git Hub for Mac 

Git Hub for Mac is an application that provides its users with a graphical user interface when 

using Git. Git is a supply chain management system that allows for simultaneous development 

within the same project [14]. The project is stored on a remote repository, a server that acts as 

host for all the files that the project contains.  
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This remote repository can then be pulled to a local repository and changes and new files can 

be created and saved to this repository. From the local repository files and changes can be 

pushed to the remote repository, so that work can be shared with other developers.  

Users can also create branches with Git. A branch is a separate instance from the main 

repository that can be used to store experimental or unfinished work that is yet to be stable 

enough for publishing or merging with the main branch. When two branches are merged the 

content is conjoined and if both branches have made changes to the same files conflicts arise. 

When conflicts appear users can decide what changes shall be kept and then save those when 

merging the branches. 

The development process of the administration system of education information at Metro 

utilized a separate branch from the main development branch used at Metro.  

3.4.3 SQL Server & SQL Workbench 

SQL server as well as SQL workbench is software used to manage databases. The server is 

used to host databases and to manage connections between a database and various 

applications that seek to access said database. The workbench is an application with a 

graphical user interface and is responsible for managing data in the database(s). The 

workbench application connects to a SQL server and can then be used to view, alter, create or 

remove data, columns, tables or databases on that server by posing queries or by using the 

provided user interface.  

The queries are made by using the SQL query language and can be very precise when 

specifying what data should be selected. By using SQL queries, data can effectively be 

selected from different columns in different tables within the same database. One query can 

select data from each table in a database and use that data to execute specified actions, such as 

counting the rows in a column to finally merge this data in a temporary table that is displayed 

to the user.  

3.5 Development tools and frameworks 

In addition to using the Spring Tool Suite as an Integrated Development Environment during 

this project, several tools and frameworks are used that provides coding capabilities that ease 

development of certain tasks.  
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These are: 

 Freemarker 

 Spring MVC 

 Hibernate 

 Maven 

 Pivotal Tomcat Server 

 Riot 

 Apache Solr 

3.5.1 Freemarker 

Freemarker is a template engine that is used to generate text output and is imported to the 

project through a Java class library [15]. Throughout this project Freemarker is used to 

generate HTML pages and follows the MVC pattern and acts as the view layer. All the 

resources that are used in the view (the web pages) are received from the controller. 

3.5.2 Spring MVC 

Spring MVC is a framework that is used to manage request from web pages and dispatch 

them to handlers. Throughout this project a Spring MVC servlet and controllers are used, 

which allows for creating a RESTful application [16]. With annotations it is possible to create 

controllers that can assign methods to listen for either GET or POST request received from 

the view through the servlet, and handle those methods.  

Spring MVC also provides the capability of transaction handling, which this project utilizes 

for creating a model with access to a SQL database.  

Transactions are used to keep a database consistent and to ensure that its data is reliable. A 

transaction is first initialized and thereafter it performs the changes to the database that it is 

asked to do. If no errors are encountered when the transaction is performing its task, the 

changes are committed. Else a rollback will occur that cancels all changes. This ensures that 

either all or no data changed in the transaction is committed. The result of this is that no cases 

will appear when some data are committed and some other data are not, thus increasing the 

reliability of editing the data in the database.  

These transactions are responsible for the interaction with the database, actions such as 

storing, changing, fetching or removing data. 
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3.5.3 Hibernate 

Hibernate is an object-relational mapping framework that provides the ability for Java 

programmers to map Java objects into a format that a relational database can understand. This 

is done by mapping Java classes into SQL tables and translating the Java data types in to SQL 

data types [17]. This allows for programmers to interact with a database using the Java 

language and without necessarily knowing any database query language such as SQL. SQL 

can however still be used in correlation with Hibernate, as well as Hibernate’s own query 

language called HQL (Hibernate Query Language), which is very similar to SQL. 

3.5.4 Maven 

Maven is a build and management tool that is primarily used to manage building of Java 

projects. It uses the concept of a POM (Project Object Model) to provide an easy way of 

integrating dependencies of other Java frameworks in to a project [18]. The POM is a XML 

file where the project dependencies are defined. These dependencies are Java libraries that 

contain frameworks and tools that Maven downloads, and can then be used in the 

development of an application. 

XML stands for “Extensible Markup Language” and is a format to encode documents, which 

are readable to both people and computers. It is used to store data that is easily transferred 

between sources. 

Maven is also capable of compiling the source code and packaging it into a Java library (.jar 

or .war) that contains the code and metadata about the application, such as dependencies and 

package description. Other capabilities include running automated tests and deployment of the 

application, as well as creating documentation for the project.  

3.5.5 Pivotal Tomcat Server 

Pivotal Tomcat Server is a replacement for the standard Apache Tomcat Server that is 

optimized for use with the Spring Tool Suite. It offers additional functions in excess of the 

standard version of Tomcat, such as asynchronous logging and a graphical real-time view that 

can be used for identification and diagnosing problems. 

The Tomcat Server is a web server and servlet container that implements several Java EE 

specifications such as Java Servlet and JavaServer Pages (JSP). It provides a server used for 

hosting and running web-based Java applications. 
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3.5.6 Riot 

Riot is an open source CMS (Content Management System) that is used at Metro to create, 

read, update and delete content to Allastudier.se through a graphical interface. All these 

actions are used to control what content is seen on the website, this include texts, links, 

pictures, Facebook-feeds and Twitter-feeds etc.  

The system is an extension of Spring and Hibernate and offers a back-office view without the 

need for writing any additional code. Riot also provides a system for editing content that is 

displayed directly on a website with in-place editing. 

3.5.7 Apache Solr 

Solr is an open source search engine that features full-text search, hit highlighting, real-time 

indexing and database integration among others [19]. Indexing is a process that improves the 

speed of which that database retrieves information.  

The search engine is used by Metro on Allastudier.se, as well as their other sites, and enables 

users to search for any word that exists within a document in Metro’s database. The search 

word is also highlighted, so that it is easier to find the context in which the search word is 

identified. 

Solr uses real-time indexing, which means that every time data is changed in the CMS system 

Riot, it is indexed so that it occurs in searches on Allastudier.se. However errors can occur 

when the indexing process fails to run. Errors of this kind are managed at Metro by running 

an indexing process every night so that eventual errors can be corrected. 

3.6 Creating the system 

The creation of the system can be described as two phases. The first phase was to determine 

the problem that the system should solve and the requirements for that solution. Then the 

design of that system should be constructed from those requirements.  

The second phase was the development of the system according to the design decisions from 

the previous phase.  

3.6.1 The analyzing phase 

During this phase a meeting was held with the liaison at Metro to determine what Metro 

wanted from the system, the problem that should be solved.  
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After the problem was identified additional meetings and discussions was held with the 

liaison as well as the development team to identify the requirements that the system should 

fulfill.  

The first task of this project was then to give a proposition of how the system should be 

designed. This design was then to be reviewed by the development team to determine if the 

design was on par with their expectations. 

To create a design of a new system, the already used system from Allastudier.se was 

thoroughly reviewed. The development environment as well as the frameworks used was 

scrutinized to better understand how the old system worked and to determine if they could be 

used in the new system. 

A design was made for a web service that should follow the MVC pattern. The reasoning as to 

why it should be a web service following the MVC pattern was based on previous experience 

as well as the fact that by using the same environment and frameworks as the old system, the 

compatibility between the systems would be maximized. 

3.6.2 The development phase  

During development the system was created to fit the design and to implement the 

requirements and tasks that was listed on the Kanaban board. The tasks were divided between 

the developers and coding was done separately and in parallel. That way a steady pace of 

progress could be held during development.  

When a task was done by one person the other developer was tasked with review of that code 

for errors or refactoring issues. This review was followed by a review from the development 

team as well as testing by the liaison. During tests and reviews a new task was started upon by 

the developers to keep the momentum of the development process. When reviews and tests 

were done, a task was either finished or in need of corrections. If corrections needed to be 

done, the iterations with development, review and testing was restarted until the task was 

completed.  

Code that was finished was uploaded to Git so that both the developers could access all the 

finished code. That way the work done separately could complement each other and together 

build the overall functionality of the program. 
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3.7 Evaluating the system 

When evaluating our administration system, three major factors were taken into consideration.  

1. The first factor that would be taken into account when evaluating was the requirement 

specification. This factor was to evaluate what had been done corresponded to what we 

required it to do. 

2. The second factor that would be taken into account was the ticket’s specification from the 

Kanban board. This factor evaluated if the task had been done in a way that followed the 

specifications that we, along with Metro, had agreed upon. 

3. The third factor and final factor was suggestions, input and wishes from our liaison from 

Metro. This factor was taken into account to make sure that the system always 

corresponded to what Metro wanted and needed, rather than what had been agreed upon in 

the Kanban board tickets or the requirement specifications.        
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4 Analysis 

During a period of ten weeks at Metro Nordic Sweden AB this project was focused on 

creating an application that sought to administer information at Allastudier.se. By the end of 

the project’s development cycle a Content Management System, with a heavy focus on 

functionality, had been created. This chapter describes the thoughts and reasoning as to why 

the system was created in such a way. 

4.1 Initial thoughts 

The first question that the project had to tackle was:  

How to enable a customer at Allastudier.se to administrate information about their educations 

themselves?  

To answer this question we looked at the system that Allastudier.se’s administrators used to 

administer the information about the educations. They used a web service with a login 

function. The web service, which they called Riot, had the functionality to change and add 

information to Allastudier.se. The hierarchy they used to present data can be seen in the 

picture below. 

 

Figure 4. The view hierarchy used by Riot 

This lead to the first design decision in the project being made. The choice was between using 

a client based system or a web service. The web service had many qualities that made it more 

suitable for our project: 
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1. We did not need any of the additional functionality that a client would give. The project 

would still have to do the additional work that a client brings such as updating the client, or 

adapting future development to fit the public contract made with the client. 

2. The project will ultimately be handed over to the developers of Allastudier.se. Since 

Allastudier.se is in itself a web service, it stood to reason they would be more familiar with a 

web service than a client based system. 

The Project also chose to adopt the view hierarchy used in Riot. The reasoning behind this is 

that the database, and through it the entities the project intended to use, was similar in design. 

It also gave us the added benefit of our views looking similar. Since the project has not had 

any time to take into consideration any HCI, Human Computer Interaction, aspects, being 

able to adopt another system design would hopefully increase the usability. 

The project now turns toward the second big question: 

How to design a system that enables such an administration in a way that is compatible with 

Allastudier.se?  

While it had been decided that the system was going to be a web service and that it was going 

to structure its views in a similar way to Riot, it had yet to be decided how this would be done 

or how the system would interact with Allastudier.se. 

We had a meeting with one of Allastudier.se’s developers, Mikael Nilsson, to discuss how the 

two systems would interact. We came up with two different solutions to the problem. The first 

was to create an account in Riot that the system would use to make changes, thus using Riot 

as a front for the database. The second solution we discussed was making changes directly 

into the database.    

Both parties agreed that the second solution where better. We did so because we are familiar 

with entities and wanted to keep our interaction with Riot at a minimum since, it is a complex 

system. Riot was also never built for the kind of stress that our system would put it under, so 

its scalability would also be a concern. 

With the questions of how our system would interact with the rest of Allastudier.se solved, we 

turned our attention to requirements. 
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4.2 Requirements 

Through discussions with Metro a number of requirements where determined for the project. 

What follows is a list of the requirements and the reasoning behind them.    

1. Any customer, education provider or education must have its corresponding information 

from the database shown in the web service. 

The reasoning behind this requirement was to increase usability of the system. While not 

strictly necessary to accomplish the goal of changing information about the education, both 

Metro and us agreed that it would be an unnecessary complexity not to give the user access to 

the information already in the system.  

2. When a change is made the page should be updated and the changes shown 

This requirement was added to make the user of the system less error prone. Giving the user 

feedback on the changes they just made allow the user to more easily spot mistakes.  

3. Any customer, education provider or education can be reached by the following url 

structure …/editor/customerId/educationProvideId/educationId. 

The reasoning behind this requirement was to emulate the Riot hierarchy. 

…/editor/customerId would show the information about the customer with that customerId, 

while …/editor/customerId/educationProviderId would show the information regarding the 

education provider corresponding with that educationProviderId.  

4. Pages must be dynamically created. 

This requirement came as a result of the system needing to be scalable. The project needs to 

be able to add more customers without having to code more web pages for them. 

5. Any changes made to the information shown in the service must be savable. 

This requirement was of course at the very heart of the system. Any changes that the user 

made in the web service somehow had to be saved in the database and thus be shown at 

Allastudier.se 

4.3 Use cases 

From the requirements, use cases were made to determine what users should be able to do 

with the system.  
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These are as follows: 

Case 1: Users can access a specific customer page by clicking on its link from the list of 

customers on the start page or by entering its direct address in the browser. The address shall 

have the format:  

“Ip-address:port-number/allastudier/editor/customer-id”  

If accessing a customer directly by the address and misspelling the id, the user will be 

redirected to an error page stating that the resource is invalid. 

On the customer page a user can see information regarding that specific customer and a list of 

that customer’s education providers. Additionally the name as well as the email address to the 

representative for that customer can be edited, and stored in the database. 

Case 2:  Users can access a specific education provider page by clicking its link from the list 

of education providers on the customer page or by entering its direct address in the browser. 

The address shall have the format:  

“Ip-address:port-number/allastudier/editor/customer-id/education-provider-id”  

If accessing an education provider directly by the address and misspelling any of the ids, the 

user will be redirected to an error page stating that the resource is invalid. 

On the education provider page a user can see information regarding that specific education 

provider as well as a list of its educations. The information displayed about the education 

provider can be edited and saved to the database. 

Case 3: Users can access a specific education page by clicking on its link from the list of 

educations on the education provider page or by entering its direct address in the browser. The 

address should be written with the format:  

“Ip-address:port-number/allastudier/editor/customer-id/education-provider-id/education-id” if 

accessing an education directly by the address and misspelling any of the ids, the user will be 

redirected to an error page stating that the resource is invalid. 

On the education page a user can see information regarding that specific education as well as 

all the events belonging to that education.  
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The information displayed about both the education and the events on the page can be edited 

and stored to the database. However, data from the education cannot be stored simultaneously 

as information on an event.  

The information for the education and the events is each stored in separate instances. The 

same applies to the information on separate events. Only one event can be saved at a time. 

The education part of the page has its own save button and each education event has its 

separate save button as well. This ensures that only relevant changes are saved to the 

database. Alas this removes the ability to store multiple events simultaneously.  

The education page also contains editable fields that are required to be filled when saving 

changes to the database; if any of these fields are empty when saving the user will be alerted 

of this. Should the user utilize a browser with support for HTML5 a pop-up window would 

appear stating that the required filled must be filled in. Should the user utilize a browser 

without the support for HTML5, he or she would be redirected to an error page that also 

states that all required fields must be filled in. 

4.4 Design of the system 

As mentioned in 4.1 it was decided that updates in the system would be changed directly in 

the database rather than through Riot. The idea was to deploy a servlet in Allastudier.se’s 

environment. A conceptual model depicting how the new system was to be connected to the 

old one can be seen below: 

 

Figure 5. Conceptual model depicting the new system 
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As seen in the picture above there was one exception to the rule of keeping Riot and our own 

system separated. This exception occurred when the system needed to use certain methods 

included in the Riot framework. We were not particularly happy with this reliance on Riot, 

since it was a dependency we would have liked to avoid. Sadly the methods where needed to 

accomplish a request from Metro and could thus not be avoided. 

The idea with deploying a servlet in an already existing environment rather than creating a 

new one was to gain access to the entities and methods that already existed in Allastudier. The 

reason for using those methods rather than creating new ones was that firstly, it would save 

time and secondly, these methods would all have been rigorously tested, something the 

project would not have time to do. 

The project used spring MVC model. The reason behind this was as follows: 

1. Everyone in the project had experience using the MVC model.   

2. It was used by Allastudier.se. This gave two advantages. Firstly, using similar frameworks 

usually increases compatibility and secondly, it would make it easier when the project was 

handed over to the developers working with Allastudier.se, since they had experience with 

spring MVC. 

When implementing the view of the system there was two technologies that we discussed 

using. The first was jsf and the second was freemarker.  

Both of the frameworks had the functions we required, being able to show the information on 

a web page in such a way that it could be made dynamical. The reason freemarker was chosen 

over jsf was simply that jsf would have to be configured, while freemarker was already 

configured in the environment.    

When creating the controller it was important that it both fulfilled its work in the MVC model, 

gathering the calls to the model in one place, as well as being powerful enough to provide us 

with the functionality we needed to make the pages dynamical. This could be accomplished 

by using freemarkers ability to handle Java objects as well as Java functions, allowing us to 

parse the URL made into different ids. 

The main objective with the model was for it to communicate with the data layer. As 

mentioned previously, we hoped to reuse the entities since these would both save us the time 

of having to create them and would already be extensively tested.  
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Additionally a data layer was added to the MVC pattern, this layer consisted of entities solely 

responsible for database interaction.         
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5 The system 

The application designed has a heavy focus on functionality and less of a focus on creating an 

impressive interface. This was because of two main reasons. Firstly, creating an interface 

when the system is undergoing constant change results in constantly having the need to 

change the interface as well; this consumes a lot of time and effort. The second reason was 

that Metro had expressed a desire to continue developing the system after the end of the 

project. Metro has experienced front-end developers at their disposal, and therefore the ability 

to create user interfaces both faster and with better results than what could have been 

accomplished during this project. These two reasons, as well as our liaison at Metro 

encouraging us to focus on functionality, led to an application with a very basic looking 

interface, but with advanced functionality and capabilities.  

As of now, the system is capable of what is specified by the research questions. It is a system 

which allows for users to edit information about a specific resource for all the customers that 

are manually added to the database connected to the site Allastudier.se. The resources are 

specified as a customer, an education provider or an education. The education provider 

belongs to a specific customer and an education belongs to a specific education provider.  

The alterations to the information are made on dynamic web pages, designed to a specific 

resource. This means that customer A has a separate webpage from customer B etc. The 

resources can be reached by clicking on links on the web pages or by entering the address to a 

specific resource.  

As of now the system is not deployed at a public server, it can only be accessed at the same 

network as the machine hosting the system.   

The types of dynamic web pages that exist are: 

 A start page 

 A customer page 

 An education provider page 

 An education page 
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There are also two static error pages that always show the same content and these are: 

 An error page stating that an invalid resource has been selected 

 An error page stating that required fields in a form has not been filled in 

5.1 The system by view 

5.1.1 The Start page 

This page is the main page that will be shown when entering the system and it displays a list 

of all customers available for editing. The customers must have been manually added by 

administrators at Metro for them to be listed at the page. It can be reached at the address “ip-

address:port-number/allastudier/editor/”. 

From this page users can see the total number of customers listed as well as the name and 

database id each customer possesses. Each customer also comes with a link next to its name 

directing the user to the editing page of that specific customer.  
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The picture below displays the start page of the web application:  

 

Figure 6. Screenshot of the start page for the application. 

5.1.2 The Customer page 

This page shows information about a specific customer; its name, database id, number of 

education providers, the end date of the customer’s current contract with Metro as well as 

extra features. Additionally two editable fields exist with information regarding the name and 

email address of the contact person for the customer. The data in these two fields can be 

changed by the user by pressing the “Spara” button on the page.  

A part from showing information, a list of all available education providers is shown for the 

page’s specific customer. Each education provider listed also has an accompanying link that 

takes the user to its specific page. A customer page can be reached directly with the address 

“ip-address:port-number/allastudier/editor/customer-id”, where the customer id is the 

database id for that customer.  
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The picture below displays a customer page of the web application:  

 

Figure 7. A screenshot of a customer page 

5.1.3 The Education provider page 

This page shows information about a specific education provider, its name, its database id as 

well as three editable fields and a link to the customer education provider belongs to. Each 

field can be edited and the changes saved by pressing the “Spara” button on the page. The 

first field is a description text of the education provider, the second field is a web-address to 

the provider’s webpage and the last field contains an email address to where “applications of 

interest” are sent. This feature is part of the Allastudier.se webpage and not the system in this 

project.  

Additionally, all the educations for the selected education provider are listed with name, 

database id and links to each education page. An education provider page can be reached 

directly with the address “ip-address:port-number/allastudier/editor/customer-id/education-

provider-id”. The customer id is the database id for the customer that the education provider 

belongs to, and the education provider id is the database id to the education provider. 
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The picture below displays an education provider page of the web application: 

 

Figure 8. A screenshot of an education provider page for the application. 

5.1.4 The Education page 

This page shows information about both an education as well as that education’s education 

events. In both cases the name of the resource is shown, as well as its database id. The page 

also provides links to the customer and education provider that the education belongs to.  

The information regarding the education is all listed in different text fields, and dropdown 

menus. It consists of a description field, a field for the address to the education’s webpage, a 

field for prerequisite knowledge, a dropdown menu for what type of education it is, a field 

with the length of the education, a dropdown menu for what unit of length the education is in 

(days, weeks, months etc.) and the highest amount of credits for the education. This 

information can be changed and saved by pressing the “Spara” button.  

The information regarding education events is also listed in text fields and dropdown menus. 

There are text fields for the start date, stop date, study pace, price information, price, the date 

for applications and the link to the application site. There are dropdown menus for study form 

(event is at the education provider or studied from a distance), time of study (which time of 

day the lessons are held) and if the education event is eligible for student aid.  



The system | 33 

 

 

 

This information is listed under each event for the education and all the events are listed on 

the same page. Each event has a “Spara Utbildningstillfälle” button that saves changes only to 

that specific event. Information cannot be stored simultaneously for multiple events.  

An education page can be reached directly with the address “ip-address:port-

number/allastudier/editor/customer-id/education-provider-id/education-id”. The customer id is 

the database id for the customer that the education belongs to. The education provider id is the 

database id for the education provider that the education belongs to. The education id is the 

database id for the education.  
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The picture below displays an education page and the education part of the web application: 

 

Figure 9. A screenshot of the education part of the education page for the application. 
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The picture below displays an education page and the event part of the web application: 

 

Figure 10. A screenshot of the event part of the education page for the application. 

5.1.5 The error page for invalid resources 

This page is very simple as it only shows one line of text, stating that an invalid resource has 

been selected. This error only occurs if a user manually tries to reach a resource by typing in 

its direct address and chooses an address to a resource that has not been manually added by 

the administrators at Metro.  

5.1.6 The error page for required fields 

Users are redirected to this page from the education page if the required fields have not been 

filled in. This only occurs in web-browser that does not yet support the use of HTML5. 

Browsers that support HTML5 instead show a small pop-up window next to the field that has 

not been filled in. The pop-up window encourages the user to fill in that field.  
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The error page shows a message that simply states that “All required fields must be filled” as 

well as a link to the previous page.  

The picture below displays the error page for required fields of the web application: 

 

Figure 11.. The error page that is shown when validation fails. 
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5.2 Program structure 

This section of the thesis aims to show how the program is structured, conventions that were 

used during the project, give an overview of the most important classes and their functions 

and show a sequence diagram of the program during a typical user scenario.  

The picture below shows the structure of the program. It should be noted that the entities in 

figure 12 are not all the entities the program used and the entities shown in figure 12 are in 

turn dependent on other entities. The reason for the omission of these entities is that they are 

part of Metros system and their implementation might be subject of change during the course 

of the project. Thus we chose to represent them as with black box logic [20] in our project. 

 

Figure 12 Astah diagram showing the structure of the program 
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5.2.1 Naming Conventions 

During the course of the project the group decided that certain naming conventions would be 

used when naming classes. These conventions where the following:  

 

1. POJO classes, plain old Java objects that were used to communicate information from the 

FTL pages to the controller, where to have the suffix “POJO” 

2. Classes that implemented interfaces were to use the same name as the interface together 

with the suffix “Impl”.  

The reason behind these conventions is to effectives the ability to locate and access 

information within the project [21]  

5.2.2 MVC division  

As previously mentioned the MVC model have been used in the project. The picture below 

explains how the different parts of the program were divided into the different areas (model, 

view and controller) of the MVC model.   
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Figure 13 Astah diagram depicting how the different parts of the program correlate to the MVC model 

5.2.3 Core classes 

FTL-pages 

The function of the FTL-pages is to work as an interface for the user. It displays data from the 

model as well as gives the user a way to change and commit data to the model.   

EditorController 

The editorController act as the MVC controller for our program. The function of the 

controller, in both MVC and our program, is to provide an abstraction between the view and 

the model. 
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EditorServiceImpl 

This class contains the operational logic of the program. Its functions are to handle turning the 

calls from the controller into changes in the database and populating the view with data 

through the controller. 

Entities 

The program used hibernate entities to represent classes from the EditorServiceImpl as tables 

and columns in a SQL database.  

5.2.4 Typical user scenario 

A typical user case scenario would be a customer using their browser to view a page, making 

changes and then submitting these changes. The picture bellow depicts how the system would 

respond to this kind of scenario. In the picture the costumer is trying to access the costumer.ftl 

page, make changes to the information displayed in their browser and then submitting said 

changes. 
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Figure 14 A sequence diagram showing a typical scenario of loading and editing the customer page 
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6 Discussion  

6.1 Work method 

The Kanban board had many advantages, such as visualizing the work and progress, but we 

also experienced a number of problems with the method. 

The first problem was that we lacked experience with many of the frameworks and 

technologies used in the project. This lead to estimates that could border on guesswork; 

tickets that were estimated to half a day could swell to a week and 4 days’ worth of work 

could be done in hours.  

This problem lessened as we grew more accustomed with the framework or if the technology 

was familiar to us. Because of this we believe that this problem would have been negated if 

we had a more diverse expertise in the project. 

Another problem we faced was creating the DODs (Definition Of Done), since we had the 

technical expertise in the project but also had a project manager that was not a programmer. 

This led to problems when trying to determine the DOD of more technical tasks.  

The two phases that describes the creation of the system, the analyzing phase and the 

development phase, was according to us, a good way of dividing the work during the project. 

The work during the analyzing phase was very organized, which made the process of creating 

requirements for the system efficient. During our meetings with the development team and 

our liaison the expectations that Metro had on the system also became clear. This tight 

cooperation between us and Metro resulted in both parties being well informed of what was to 

be done and how the process of making it should be done. 

The development phase was also well organized and consisted of weeklong iterations with 

meetings at the start of each week. At the meetings we, together with our liaison, decided 

what tasks should be done that week and an approximation of how long each task would take. 

This ensured a steady pace throughout the entire project, because we knew what we should do 

and how to divide the work so that the tasks were completed on time. Even though our 

estimates were not always accurate and some tasks that took longer than accounted for, we 

made good progress. The reason to our estimates being inaccurate was generally due to our 

lack of experience and not flaws in the work method.  
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The evaluating method that was used when evaluating the functional parts of the system was 

made to ensure that what we had done was in agreement of Metro’s expectations, as well as 

the requirements that were specified at the beginning of the project. This evaluation method 

resulted in that all the parts of the system was made in accordance to the set specifications for 

the project. 

6.2 System structure 

During the course of the project the structure or pattern that has been used when crating the 

system is the MVC-model. A view, a controller and a model is present in the overall structure. 

Every part in the program and all the classes can easily be attributed to one of these layers so 

that the overall structure of the system is easy to grasp. 

6.2.1 The view 

The view layer consists of several FTL files that only communicate with the controller layer 

in this system. Any data that the view receives is directed directly by the controller and any 

data that the view sends goes to the controller through the POJO classes, plain old Java 

objects.  

The view is a mean for the user to interact with the data in the model of the system. This 

interaction is moderated by a controller [22]. In the Content Management System that was 

produced during this project, the view allows user to integrate with the data from the model 

and thus fulfill its intended role in the MVC pattern. 

6.2.2 The Controller 

The controller layer handles the communication between the model layer and the view layer 

[22]. In this system a controller class as well as the POJOs is responsible for this task. A 

POJO has the responsibility to transfer data much like a DTO, a Data Transfer Object. DTOs 

should by tradition be part of the model layer [23], however in this project it is considered to 

be in the controller layer.  

The reasoning by us as to why the POJOs are part of the controller layer in this project is 

because the idea behind its purpose was to encapsulate data in one object for each page in the 

view and make it accessible to the model. Thus the POJOs in our architecture have the 

purpose of enabling the view to access data in the model and vice versa, much like the 

controller. Since the POJOs and the controller both have very similar tasks in the overall 

program structure we consider them to be part of the same layer. 
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6.2.3 The Model 

The model contains business logic and data that is sent to the view so that users can interact 

with it [22]. 

In this system the model only consists of two classes. One interface used by the controller to 

reach the methods and data in the model and a class that contains said methods and data. This 

is the result of having to make small additions to the functionality over time to the system and 

thus slowly increasing the size of the first class in the model. In turn, that resulted in that the 

model only contains one single class for business logic and data. This class then became very 

large and difficult to manage.  

The realization of that the model was one single very large class came when the remaining 

time for the project was limited. Thus no effort was made to separate the class in to several 

smaller classes that was more manageable, instead the focus was put on adding more 

necessary functionality to the system. Several smaller classes come with several benefits [24]. 

Some of these benefits were lost such as the benefit of being able to divide the work easier. If 

any functionality was added, it had to be added in our one super class. This resulted in many 

conflicts and the need to merge files often when uploading our progress to Git.  

“Focus first on features and functionality, then focus on architecture and performance” [25]. 

This is the essence of how we agreed to work, with our liaison from Metro.  

This way of thinking and implementation is what led to having one class in the model that 

continuously grew larger and larger. It is also this way of thinking that can lead to a 

phenomenon called a “Big Ball of Mud”. A Big Ball of Mud can be thought of as an anti-

pattern that undermines the existing architecture in a system [25].  

In this system, it is our opinion that we still managed to follow the planed architecture. 

Despite that the model was plagued with this increasingly large super class, it was the only 

layer that was affected by an issue that should be corrected to complete the architecture. 

6.3 Future works 

Much work has been put into the project and much of what the project aimed to accomplish 

has been completed, however there are still room for improvements. This section aims to 

outline our thoughts regarding what additions should be made to the system and offer 

potential views on how they could be accomplished.  
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6.3.1 Access 

While the basics of the system, viewing and changing education information, have been 

made, the system still lacks one crucial part; a way for the customer to gains access to the 

system.  

In the beginning of the project we discussed various ways to access the system with Metro. 

We speculated that the most effective way to access the system would be one of two ways: 

1. Providing the customer with a way to generate temporary URLs to their editing page. An 

example of how this would work is by adding a button on the customer page on 

Allastudier.se. When pressed, a URL to the editor pages would be created that is valued for a 

set amount of time, e.g. 1 hour. The customer would then receive the link by mail. After an 

hour the link would stop working.  

The reason to put a time limit on how long the link is valid is that it would radically improve 

the security by putting a restraint on how long a potential attacker would have to crack the 

URL.   

2. A conventional login system with usernames and passwords. This method is both 

widespread and widely accepted, but adds complexity such as handling passwords and dealing 

with lost login information that Metro would like to avoid.   

It is important to note that while our project have not had time necessary to implement an 

access system, the rest of the system cannot be released without one. This makes this point a 

top priority for any project after our own.     

6.3.2 Layout 

While functionality is all important in a system, one should never underestimate how closely 

functionality and visuals are connected.  

Furthermore the costumer will be expecting a certain polished feel to it. If the product does 

not meet this expectation, it could be harder for Metro to sell the service that the system is a 

part of. 

6.3.3 Validation and error messages 

The system validates data before it saves it in the database, but the system would stand to gain 

greatly from improving its validation.  
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The first major point of improvement would be the error messages, or in many cases lack 

thereof, when trying saving data. At present the only time the user receive an error message if 

they try to enter faulty data is when entering data into a required field.  

The error message that appears can be seen below: 

 

Figure 15. A required field in the web service as indicated by the asterisk. Note that the picture uses the same code as 

the web service but is in the picture shown locally on Google Chrome. 

Due to a new feature in HTML5, the required tag, if the user is using any modern browser one 

would receive a hint that the required field needed to be filled in before submitting the form, 

as seen below:  

 

Figure 16. The hint shown when trying to leave a required field blank. 

The one exception to this is if the user is using Safari. Safari does not support the required tag 

and will instead direct you to an error page. The error page can be found in figure 11 of the 

report. 

Any other field that is incorrectly filled, e.g. using the wrong format on the date or trying to 

enter a letter into a numeric field, will be ignored by the saving function but not inform the 

user. 

In future work we would like to see that any fields that require a certain format or type have a 

validation connected to it. This validation would ideally, for the sake of consistency, look like 

the required hint. However, the most important part would be that it clearly indicate which 

field that failed the validation and why. 
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This leads to the second big problem of the validation; where said validation is done. At 

present the system does, with the exception of the required tag, not have any way to validate 

the data on the client side before submitting it.  

Validating the data on the client side would mean that the customer would not have to submit 

the data and wait for a response from the server to be informed of the faulty data. More 

importantly it would reduce the stress on the server significantly, since any faulty requests 

will with great likelihood be repeated.  

6.3.4 Refactoring  

Because of time constraints coupled with sometimes lacking understanding of the framework, 

certain parts of the code have parts that could, and should be, extracted and either put into 

utility classes or new classes.  

The reason for putting them into utility (a class that can be reached by many of your classes) 

is to avoid duplicating code. 

The reason for putting parts of the code into new classes is to increase the readability of the 

code itself. By making sure the class only does one specific task, you make sure it has high 

cohesion [26] 

The need for refactoring can be seen most clearly in EditorServiceImpl, which contains all of 

the operational logic of the program.  

6.4 Ethics and sustainability  

When creating a system it is always important to think about what is being created, how it 

will be used and how it will impact the society we live in. This section will explain the 

positive and negative that the system will have out in the real world. 

6.4.1 Economical 

The deliverable of this project will enable Metro to more efficiently handle a larger amount of 

customers. From Metros point of view this has a desirable effect of freeing up capital that 

would otherwise have to be invested in infrastructure (such as more administrators).  

This strength of the system is also its weakness from an ethical viewpoint. As John Maynard 

Keynes states in his Economic Possibilities for our Grandchildren: “We are being afflicted 

with a new disease of which some readers may not yet have heard the name, but of which they 

will hear a great deal in the years to come--namely, technological unemployment.  
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This means unemployment due to our discovery of means of economising the use of labour 

outrunning the pace at which we can find new uses for labour” [27].  

This means that while the system is of benefit to Metro, it does lessen the need for manual 

labor such as administrators. While our system in itself will not be used on a scale that could 

impact national, not to mention global, economy it is important to see our system as a part of 

a bigger trend.  

A trend in which businesses effectives their production or service with the help of technology 

rather than labour. If this shift happens to fast, it can lead to unemployment in the sector 

affected [27].  

6.4.2 Social 

Once the system is put into use by Allatudier.se, it will have a positive effect on social ethics. 

The reason for this is twofold. 

1. The first reason is that the education provider will have a more effective way to change 

their info. We believe that this will lead to education provider being able to spend more time 

and effort on things that have a higher impact on social ethics, such as reaching their target 

audience or improving the quality of their educations. 

2. A problem that Allastudier.se now faces is keeping the information about the educations 

up-to-date. With this system in place education providers will be able to update more 

frequently. This will in turn lead to the end user of Allastudier.se, the students, having more 

relevant information when making choices regarding their education.  

6.4.3 Environmental 

There is no easy way to determine if the project will have an environmental impact.  Since the 

project does not involve any hardware, we do not have to take traditional environmental 

aspects, such as what type of materials are used and if said materials can be recycled. The one 

aspect that we believe cloud have been taken into consideration when developing software, 

based on Birgit Penzenstadler thesis Supporting Sustainability Aspects in Software 

Engineering [28], is the energy consumption of the system.  

Estimating the energy consumption of the system is something that no one involved in the 

project either has experience of or have the proper tools to do.  



Discussion | 49 

 

 

 

This have led to the environmental aspect of the system have been largely over shadowed by 

other aspects of the project. 

6.5 Conclusions 

The conclusions that we present in this chapter stems from the results that we have achieved 

during the course of the project. 

The research questions posed at the beginning of the project acted as guidance for how the 

rest of the project should be executed.  

With these questions in mind, requirements for the system that we aimed to produce could be 

made. These requirements would then help us determine the functionality, that we deemed 

necessary to fulfill the specified goal of the project. 

This leaves the question: did the system answer the research questions? We deem the first 

research question “how to enable a customer at Allastudier.se to administrate information 

about their educations themselves?” to have been answered.  

By creating a system that allows the customer access and to change the data they are no 

longer dependent on the administrators of Allastudier.se to change information. Now they can 

instead change the information at Allastudier.se themselves. 

The second research question “How to design a system that enables such an administration in 

a way that is compatible with Allastudier.se?” we also consider answered. By creating the 

system in such a way that it changes the data in the database that Allastuider.se depends on, 

any changes made in the Content Management System will also be changed in Allastudier.se. 

It is important to note that these conclusions are dependent on one fact: the customer gaining 

access to the system. Due to time constraints and prioritizing the project never implemented a 

way to access system. This means while the system allows the viewing and changing of data 

locally an access system need to be implemented before the costumer can be given access to 

the system. 

At the conclusion of the project, the results we have achieved fulfill the requirements that we 

composed at the early stages of the project. Additionally, we have found answers to the 

research questions we posed through the work on our system. We therefore conclude that our 

work on the Content Management System and our close cooperation with Metro, have 

resulted in creating a system that succeeded in making both parties satisfied with the result. 
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