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Abstract 
 

At the Department of Computer Science and Electrical Engineering at Luleå University of 
Technology, all administrative tasks of master theses are handled on paper. This is an 
inefficient and old-fashioned approach, with much room for improvement. Because of this, 
there was a desire among the department staff for a more modern system. This report 
describes the process of designing, developing and evaluating such a system. 

During this project, common practices of software development have been used. Starting 
as a paper prototype, our suggested solution evolved through two iterations into a system 
meeting most of the requirements. Limited user tests were conducted to evaluate the design of 
the system’s user interface. 

The resulting system consists of a user-authenticated web site were users perform all 
master thesis related tasks and a MySQL database storing all information. Important system 
events are logged and users are notified of waiting tasks by e-mail. 

One conclusions made during the project is that the core functionality should have been 
given more time, instead of focusing to much on functions less important for the system 
completeness. Also, external systems should have been examined earlier in the project to take 
advantage of already existing information, and thus avoiding redundant implementation of 
input forms. 
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officer of master theses at our department. He is also our mentor and the examiner of this 
master thesis, and we would like to take this opportunity to thank him for his guidance and 
support. 
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1 Introduction 

1.1 Background 
The current process used to administrate (proposals for) master theses at our department 

involves a number of paper forms that are shuffled between different members of the staff. 
The master thesis work involves several sub-tasks that are to be performed, some of them in a 
specific order, before the master thesis is approved. Different staff members approve each 
sub-task by signatures on the paper forms. After all the project sub-tasks have been approved, 
the project report must be professionally printed. It must also be inserted into the university 
library database system to make it publicly accessible. If the student wishes, the project report 
can be published electronically in this final step. 

1.2 Problem description 
The process described above is a time-consuming and inefficient process that has been 

around for a long time without improvements being made to it. The number of paper forms 
seems to be unnecessarily large and some of the work consists only of forwarding the forms 
from one person to another. Some of the work also seems suitable to be handled automatically 
by a computer system without human interaction. 

Another problem aspect is the difficulty of finding the available project suggestions 
made by the staff at the department. Today some of these suggestions are available on a web 
page that is unknown to most students. 

Due to the characteristics of this project, the problems that need to be solved will not 
require any advanced theoretical solutions. Instead, the main problem will be to find a good 
structure for the extensive amounts of code that will be needed. 

1.3 Purpose 
The goal of our work is to get rid of the paper forms and replace them with a web site 

where all parts of the master thesis work is handled. It should be possible to leave suggestions 
for master thesis work and students should be able to apply for those. When the work is 
started, each sub-task should be presented on the web page for easy tracking of progress. The 
responsible person for each sub-task should be able to approve them using the same web site. 

To increase the overall efficiency of the process it should also be possible to perform the 
administrative tasks of a master thesis project, like assigning opponents and presentations, on 
the web. 



Methodology 

2 

2 Methodology 

2.1 Planning 
The first thing we did was trying to estimate what would have to be done to succeed with 

this project. We also tried to estimate how much time that would be needed by the different 
phases. Of course this plan changed during the work, both regarding the order of tasks and the 
allotted time, when we noticed that our estimations differed too much from the real situation. 

2.2 Research 
Before we could begin designing the system we did some research about SQL 

databases [1] and programming in PHP [3], because neither of us had any experience using 
these tools specified in the project description. It was clear to us that a short time of self-
education in these two areas was needed before any meaningful initial design could take 
place. 

After approximately a week of researching, testing and playing with PHP and 
MySQL [4], which was the required SQL database to use, we felt we had enough knowledge 
to commence the system design phase. We also gained basic knowledge about how to setup 
and configure the web server. Due to our limited knowledge about web servers we decided to 
use Apache 2.0 [2] simply because it is free and widely used. 

2.3 Design 
The first thing we did was trying to determine how many and what type of users the 

system would need. Since the requirements specification received with the project description 
already contained most user types, we found that we only had to add one complementing user 
type to cover the group of users who does not have a connection to the school. These users 
may consist of company representatives and other people who might be able to contribute 
with master thesis projects and supervision for students. 

As the next step we began to compile lists over what tasks the different users would be 
able to perform in the system and draw use-case diagrams to make an easier overview of the 
required system functions. Task flow diagrams and a state chart describing all the different 
states of a project suggestion was also created to aid us later in the system implementation. 
Examples of these task flow and use-case diagrams (written in Swedish) can be found in 
Appendix A. 

The different functions in the system and the task flow had to be re-evaluated several 
times during the implementation phase. 

2.4 Prototypes 
When we had a design we thought would work, we started making prototypes of it to test 

how well it fitted the requirements. 



Methodology 

3 

 
Figure 1. The user details page in the paper prototype. 

2.4.1 Paper prototype 
We made a very crude paper prototype of a basic system web page and later an extensive 

prototype of the system web pages using a computer graphics program. Creating this 
prototype proved very helpful when later implementing the system. We also decided to use 
the system name XWEB proposed by our mentor. One example of these pages can be seen in 
figure 1. 
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Figure 2. The user details page in the first implementation. 

2.4.2 First system prototype 
The first prototype was a real implementation with all the relevant information stored in a 

database. This prototype was mostly intended as a trial and error version used to give us 
experience with databases and PHP. It was also used to verify that our concept worked, even 
though it was lacking many functions and the look of the user interface was primitive. This 
prototype was implemented almost completely without object-orientation. One of the pages in 
this implementation can be seen in figure 2. 

During the implementation we began to realize that a more object-oriented approach 
probably would make many system functions more flexible and easier to implement. This 
lead us to the decision of making the next version of the system a lot more object-oriented. 
The PHP version used for this first version was PHP4 and after a bit of research we found out 
that PHP5 was supposed to have better object support. Therefore, we decided to switch to the 
later version in the next system implementation, even though it was only a beta release. 



Methodology 

5 

 
 

Figure 3. The user details page in the second implementation. 

2.4.3 Second system prototype 
This was the final attempt to implement a working system. More time was spent on 

creating a decent user interface with consistent look and feel, and a more professional 
appearance. This prototype can be seen in figure 3. Design choices, which turned out to be 
bad in the previous prototype, were changed. These design changes ranges from the colours of 
the user interface to the level of object-orientation in the source code. As mentioned earlier 
we also switched version of the programming language to PHP5, because of the supposedly 
better support for object-oriented programming. Because of this change in PHP version and 
the previous implementation’s lack of object-orientation, we strived for object-oriented 
solutions whenever it seemed like the best choice in the second system. 

 



System description 

6 

3 System description 

3.1 Current master thesis project process 
The contents of this section are based on the complete and detailed description in [6] and 

on information from [7], [8] and [9]. 

3.1.1 Preparations 
A master thesis project begins as a project suggestion made by either a student, someone 

from the department staff or an outside person, often a company representative. Students who 
create their own project suggestions must do it in collaboration with a company, public 
authority or a staff member at the university. 

A project suggestion must contain a background, a clear job description, equipment 
specification, requirements specification etc. If the project will be conducted for an outside 
source like a company, the company must provide a project mentor. For a project inside the 
university, the student must find a mentor among the university staff. 

When the student has found or composed a project suggestion that seem suitable, a formal 
application has to be filled in and handed to a registrar at the department’s student office. The 
application is a form containing a project specification, the programme specialisation, some 
personal information about the student and the project mentor. A copy of the student’s 
qualifications and a description of the master thesis project written by the student should also 
be provided. In this description the student must describe, in his or her own words, the goals 
of the master thesis and how he or she is planning to achieve them. 

After the registrar has received the application it is handed to the handling officer of the 
programme specialisation that the particular project suggestion falls under. The handling 
officer examines the suggestion and if he or she approve of it, an examiner is allotted. If the 
allotted examiner considers the student to have enough knowledge to undertake the project, 
the student is contacted for agreement of a starting date for the master thesis. 

The starting date and a signature from the examiner is added to the application form and 
once again handed to the registrar who officially register the master thesis project as started. 

3.1.2 The student’s work 
The first thing a student has to do when the project has started is to create a time plan for 

the project. A time plan shall contain a summary of how the time will be disposed over the 
project period and divided between the different sub assignments of the project. This time 
plan must be handed to and become approved by the examiner before any other project related 
work can commence. 

During the project period the student shall maintain contact with the mentor on a weekly 
basis and supply him or her with a status report regularly. This way the mentor will have an 
overview of the project progress. 

Towards the end of the project the student must apply for a presentation and opposition 
time from the registrar. This however, is only permitted if the mentor and examiner have 
agreed that the student has progressed far enough in the project and has made a project report 
that is extensive enough. After the presentation and opposition have been performed it is up to 
the examiner to approve them. 

The mandatory English abstract will be examined by the abstract reviewer and must be 
approved before the master thesis can be completed. After the project report has been 
informally approved by the mentor and officially approved by the examiner, the student may 
supply the university print shop with printing and billing information but only if the examiner 
agrees. 



System description 

7 

3.1.3 Examination 
Sometime before or during the project period, the student must attend at least two 

presentations. The attendance at these presentations will be confirmed and filled in on a 
special registration form by the examiner present at the particular presentations. This special 
registration form will also be filled in by the project examiner after an approved opposition, 
presentation and final project report. The English abstract approval also has to be filled in by 
the abstract reviewer. After all the different parts of the project has been approved and signed 
on the registration form it must be handed to the registrar for the master thesis project to 
become officially finished. 

3.2 Requirements of the web-based system 
The requirements supplied in the project description for the web-based system can be 

seen in the table in figure 4. 
 

Main system The system functions should be implemented using PHP as programming 
language. It should be possible to change the system behaviour by adding 
or removing functions. 

Interface A human interface to the system consisting of HTML [5] web pages must 
be implemented. All interaction with the system should be possible using 
a regular web browser. The interface should be intuitive, straightforward 
and easy to use even for a person with limited computer experience. 

Notifications Users should be notified via e-mail as soon as there are new tasks 
available for them to perform in the system. The e-mails should be 
automatically generated by the system to achieve an effective workflow. 

Security A certain degree of security is required from the system since it will be 
handling important information. This should be considered in the design 
and implementation. 

User types Users with different responsibilities and tasks, like teachers and students, 
will use the system. To control which actions that can be performed by 
which user, it will be necessary to define different user types. 

Data storage All information that will be repeatedly processed by the system should be 
stored in a MySQL database. 

Logging All activities that change the state of the system and all system errors 
should be logged. 

Demarcations The system interface will only be available in English. 
 

Figure 4. Table containing the requirements of the web-based system.
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4 System implementation 

4.1 User types in the system 
Every user in the system is assigned only one of the user types. A physical person can 

however have several users of different types, for example Teacher and Administrator. 

4.1.1 Student 
This is the user type assigned to students who are involved in any part of the master thesis 

process. They can create their user in the system without verification. They can only add a 
suggestion for a project that they intend to do themselves. Students are the only users that can 
apply for project suggestions. Students have no roles. 

4.1.2 Teacher 
This is the user type assigned to teachers who are working at the department and in any 

way involved in the administration of master thesis projects. They can be assigned any 
combination of the teacher roles available in the system. Teachers can add unlimited number 
of project suggestions but will have to take the role as mentor for all of them. The only 
exception is if the teacher has the Handling Officer role, in which case he can assign other 
teachers than himself as mentors. 

4.1.3 Other 
The Other user type is used for company representatives or other persons from outside of 

the department that have suggestions for projects. They can only be assigned the mentor role, 
which happens if one or more of their project suggestions are approved by the Handling 
Officer. 

4.1.4 Administrator 
The system has two Administrators and each has one of the roles System Administrator or 

Registrar. The System Administrator is responsible for the system itself and the Registrar is 
responsible for the administrative tasks of the master theses that students, teachers or the 
system cannot handle themselves. 

4.2 User roles in the system 
Depending on the user type and area of responsibility a user can be assigned roles. 

4.2.1 Abstract Reviewer 
This role is assigned to a teacher if he is currently responsible for reviewing the English 

abstract of at least one master thesis final report. 

4.2.2 Examiner 
This role is assigned to a teacher if he is currently the examiner for at least one master 

thesis project. The examiner is responsible for approving final reports, presentations, 
oppositions and suggestion applications. The examiner is also responsible for confirming the 
presence of students at a project presentation. 

4.2.3 Handling Officer 
This role is assigned to teachers responsible for reviewing project suggestions and 

assigning mentors and examiners to them. A Handling Officer is responsible for projects 
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within one or more programme specialisations, but there can be only one Handling Officer 
per specialisation. 

4.2.4 Mentor 
This role is assigned to a person who is currently the mentor for at least one master thesis 

project. The mentor acts as supervising person for the students working on a project and is 
supposed to provide guidance and help whenever the students are stuck or encounters a 
problem they cannot solve themselves. 

The mentor is responsible for approving the final report before it can be reviewed by the 
examiner. 

4.2.5 System Administrator 
This role is assigned to the person who is administrator in the system and responsible for 

the configuration and maintenance of the system. The system administrator can also delete 
project suggestions in the system. There is only one System Administrator in the system. 

4.2.6 Registrar 
This role is assigned to the person who is administrator in the system and responsible for 

deciding when the presentation periods for master theses are held, and for assigning 
presentation times and opponents to the presenters. Printing of forms, that for example 
confirms finished and approved master theses, is another task. There is only one Registrar in 
the system. 

4.3 Actions in the system 

4.3.1 Actions possible by several user types 

Create user 

Provides the possibility to select one of the user types Student, Teacher or Other and 
supply personal user information such as real name, e-mail address etc. 

Create project suggestion 

Can be performed by all user types except Administrator. A project suggestion contains a 
title, specialisation, number of students, short description, an optional description file, an 
optional working location, mentor, examiner, abstract reviewer, earliest starting date, an 
optional date when the project suggestion becomes unavailable. 

Examiner can only be specified by teachers. Abstract reviewer can only be specified by a 
handling officer. 

In the system, the user creating the suggestion is referred to as the owner of the 
suggestion. 

Delete project suggestion 

Can only be performed by the suggestion owner or the administrator. Deletion can only 
be performed as long as the project suggestion hasn’t been fully approved. 

Search among projects depending on status 

Ability to search among projects with one the statuses Suggestion, Started or Finished. 
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Search among projects using different criterions 

Ability to search among projects using one or more of the following criterions: 
• Project title 
• Starting date 
• Number of students 
• Programme 
• Location 
• Owner 

4.3.2 Actions possible by the System Administrator 

Approve teacher users 

A created user that are of user type Teacher must be verified and approved by the System 
Administrator before it can log in to the system. If such a user for some reason cannot be 
approved, it can also be deleted. 

Change system settings 

The possibility to change and set up a number of system related settings such as paths to 
important files and host address, username and password to the database server containing 
room bookings. 

View system logs 

The possibility to view the log of system events, such as users logging in and out, and the 
log of system errors. 

4.3.3 Actions possible by the Registrar 

Decide presentation periods 

The Registrar decides when presentation periods should be held by supplying the start and 
end date for the period. 

Allot time and place for opposition and presentation 

This can be done when students has applied for presentations and oppositions. The system 
provides rooms available in the booking system and students who has applied for opposition 
and presentation. The registrar matches presenters with rooms and opponents. 

4.3.4 Actions possible by Abstract Reviewer 

Approve English abstract 

Can only be performed after a student has stored an English abstract. The Abstract 
Reviewer may approve or reject the English abstract depending on the correctness and 
completeness. 

4.3.5 Actions possible by Examiner 

Approve participation in project 

The examiner must approve or reject his participation as an examiner for a suggested 
project. 
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Approve application 

When students have applied for participation in a project the examiner for that particular 
project has to approve the student(s) he consider appropriate and qualified for working on the 
project. When an application is approved, all other applications are rejected. If none of the 
applicants are qualified, it possible to reject all applications in a single step. 

Approve presentation 

Can only be performed after the presentation has taken place. The Examiner approves or 
rejects the project presentation depending on the student(s) presentation performance. 

Approve opposition 

Can only be performed after opposition has taken place. The Examiner approves or 
rejects the project opposition depending on the student(s) opposition performance. 

Approve final project report 

Can only be performed after the mentor has approved the final project report. The 
Examiner approves or rejects the project report depending on the correctness and 
completeness of its contents. 

4.3.6 Actions possible by Handling Officer 

Approve project suggestion 

The handling officer may approve or reject submitted project suggestions. 

Allot abstract reviewer role for a project suggestion 

The handling officer must allot an abstract reviewer for every project suggestion. 

Allot/approve mentor and examiner roles for a project suggestion 

The handling officer must approve of an already selected mentor and/or examiner for a 
project suggestion or allot them himself if they are not specified. 

4.3.7 Actions possible by Mentor 

Approve participation in project 

The mentor can approve or reject his participation as a mentor for a certain project. 

Approve final project report 

Can only be performed after project report has been stored and marked as final by a 
student. 

4.3.8 Actions possible by Student 

Apply for a certain project suggestion 

Can only be performed if the student has stored a qualifications file and isn’t already 
working on a project. 

Store time plan 

Can only be performed if the student is working on a project. 

Store status report 

Can only be performed after a time plan has been stored. 
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Store latest version of project report 

Can only be performed after a time plan has been stored. 

Mark project report as final 

Can only be performed after a project report has been stored. The mentor and examiner 
may evaluate the project report after it has been marked as final. 

Store latest version of English abstract 

Can only be performed after examiner has approved the final project report. 

Apply for presentation 

Can only be performed after the Abstract Reviewer has approved the English abstract. 
The student may choose which presentation/opposition period, and specify exactly which time 
slots during this period he or she wishes to perform the presentation.  

Apply for opposition 

Can only be performed after the Abstract Reviewer has approved the English abstract. 
The student may choose which presentation/opposition period, and specify exactly which time 
slots during this period he or she wishes to perform the opposition. 

Supply printing information 

Can only be performed after the Examiner has approved presentation and opposition. 

4.3.9 Actions performed by the system 

Automatic e-mails 

The system sends automatic e-mail messages to users when new tasks to perform have 
become available. Example of such events are: suggestion creation, all types of approval and 
rejections, suggestion deletion, certain file uploads etc. 

Log activities 

The system writes in log files when important system events occur. Example of such 
events are: user log in/out, user creation, file uploads, all types of approval and rejections, 
system errors etc. 

4.4 User interface 

4.4.1 Log in page 
The first page a user encounters when using the XWEB system is the log in page. This 

page can be seen in figure 5. Here the user may choose to either log in to the system or create 
a new user. If the user chooses to log in to the system he/she must use a valid username and 
password in order to pass the authentication process. The user can also select the create new 
user alternative and select what type of user to create and move on to the user creation page. 
The different types of users that can be created are student, teacher and other. 

A new user is created by filling out a form consisting of some personal information such 
as name, address, telephone number and also specifying a desired username and password. 
Some of the information, which has to be specified, is different for the different user types. 

After all the fields in the form have been validated and the new user has been successfully 
created, it may be used to log in to the system. However, if a teacher is created, the system 
administrator must validate the new user before it can be used to log in to the system. 
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Figure 5. The log in page in the second implementation. 

4.4.2 Page structure 
Every page in the XWEB system consists of a dynamic menu to the left, a dynamic main 

page to the right and a static page heading. This can be seen in figure 3. 

4.4.3 Menu 
Depending on which user type and what roles the particular user type has in the system, 

the menu may look different, presenting some unique options. 
All users in the system have today’s date and the user type displayed in the top of the 

menu. They also have a link to their home page in the system as the first alternative in the 
menu. A few other alternatives in the menu are common for all users; search projects, change 
my user details and a log out button at the bottom of the menu. 

When a page is selected from the menu it opens to the right and a coloured background 
indicates the selected alternative in the menu. 

4.4.4 Main page 
All pages in the system opens in an area to the right of the menu. 

4.4.5 Home 
This page contains a compilation of the tasks specific users have to perform in the system. 

For a student user this page will show the weekly status report indicator bar at the top of the 
page and further down the page displays a table with project related files and their status. 
Before a student can perform any tasks in their project, the project has to become officially 
started by pressing the button that sets the project start date. This start date will be used by the 
status bar to determine if the weekly status reports have been submitted on time. The student 
can also see the next step in the project process and all the previously performed steps.  

The teachers’ home page display which roles they have in the system, if they have any 
documents or applications to review. It also shows if the teachers have to approve 
participation in a project as a mentor or examiner. 

For all user types except Administrator, this page also presents information about all the 
project suggestions the user have made and their current status. 
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For the user with the System Administrator role, the home page contains the number of 
new teacher users waiting to be approved and two buttons used to show the error or event 
logs. 

4.4.6 Search project 
With the search project page a user can find a desired project in the system. The user can 

choose what type of project to search for; suggested, started and finished. Suggested are 
projects that a student can apply for, started are already started projects and finished are 
projects that have been finished.  

A specific project can be found by filling in a form with project information such as title, 
earliest starting date, number of students, programme, location and suggested by. 

After the search is performed a list with the search result will be shown and the user can 
select any project from the search result to explore further. 

4.4.7 Change my user details 
Provides the ability for a user to change some of the personal information. Name, postal 

address, e-mail address, password etc can be changed. 
A student user can also submit a qualifications file on this page. For changes to take effect 

after the update button is pressed, the correct password must be specified. This page can be 
seen in figure 3. 

4.4.8 Project sub-tasks 
This page is only available for student users. Here a student can upload the project files 

required for a master thesis. The files that can be uploaded here are: time plan, status report, 
project report and English abstract. On this page a student can mark their project report as 
final so that the project’s mentor and examiner may review it. 

4.4.9 Add suggestion 
Add suggestion is only available for other, student and teacher users. The page is 

designed to let users in the system specify their own project suggestions. It consists of a form 
for providing project suggestion information such as title, short description, time period, 
number of students, specialisation etc. 

Depending on the type of user creating the project suggestion the number of input fields 
may vary. For example, a student can only specify a desired mentor for his/her project 
suggestion, but a teacher can specify an examiner and is committing to the mentor role when 
the suggestion is made. 

4.4.10 My projects 
My projects is only available for the user types other and teacher. It displays a 

compilation of all the started projects in which the specific user has a role. The user can see in 
which projects he/she has a mentor, examiner or abstract reviewer role. 

4.4.11 Approve abstract 
This page is only available for teachers with an abstract reviewer role in the system. The 

user can approve or reject submitted English abstracts from students in projects for which 
he/she is an abstract reviewer. 

4.4.12 Approve final report 
Only teachers or others with a mentor or examiner role can access this page. The page 

consists of a list over final project reports submitted by students in projects for which the user 



System implementation 

15 

is either mentor and/or examiner. The user can approve or reject any final project report from 
the list. 

4.4.13 Approve presentation 
The page is only available for teachers with an examiner role. The page presents a list 

over projects with students who have performed a project presentation for which the user is 
examiner. The user can approve or reject any project presentation from the list. 

4.4.14 Approve opposition 
The page is only available for teachers with an examiner role. The page presents a list 

over projects with students who have performed a project opposition for which the user is 
examiner. The user can approve or reject any project opposition from the list. 

4.4.15 Confirm presence 
Only teachers with an examiner role can access this page. First, the user must specify a 

date of a project presentation for which he/she wishes to confirm the presence of students. 
Secondly, the user can add students by their personal numbers and lastly confirm the presence 
of all the added students. 

4.4.16 Approve teachers 
This page is only available for the system administrator. The page is divided into two 

separate steps. First, a list with all newly created teachers in the system is presented to the 
user. When a teacher in the list is chosen another page is shown. 

The new page displays all the personal information the teacher has specified during the 
creation and also if the teacher has chosen any specialisations as a handling officer or 
committed to the role of abstract reviewer. Furthermore, this page allows the user to change 
the selected specialisations and role of abstract reviewer. Finally, the user can choose to 
approve the new teacher or remove it from the system. 

4.4.17 Settings 
The settings page is only available for the Administrator with the System Administrator 

role. A number of possible system settings are presented on this page. The user can change 
the path for all uploaded project files and the path to both the event log file and error log file 
here. It is also possible to change the connection settings for the database containing the 
booking information regarding the rooms used during project presentations. 

4.4.18 List users 
Only an Administrator user with the System Administrator role can access this page. The 

page provides a simple way of listing all the users in the system, except the two Administrator 
users. 

On this page, it is possible to select the user type that is to be listed and the maximum 
number of rows in the resulting list of users. If there are more users than can be fitted in three 
columns with the selected number of rows, buttons appear at the bottom of the page which 
can be used to navigate back and forth in the list. The list consists of the users full name 
represented as links to the each specific user overview page.  

4.4.19 Arrange presentations 
Only an Administrator with the Registrar role can access this page. It contains of a view 

of all the time slots during the next presentation period. In each time slot there are three drop-
down menus representing the presenter, the opponent and the room. If there are no rooms 
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available for one of the time slots, it shows no drop-down menus at all. If there are no 
students that have selected a time slot for presentation, the slot is also left empty. 

For the other time slots, the drop-down menu where room is selected contains all the 
rooms that are available in that time slot. The drop-down menu where opponent is selected 
contains all the presenters that are available in that time slot. 

The drop-down menu where presenter is selected has one of the available presenters pre-
selected. This presenter is selected among those available in that time slot and who has not 
already been pre-selected in a previous time slot. In this way, each presenter is selected once 
and scattered over the time slots on which they have selected to be available for presentation. 

The work that remains for the registrar is to select opponents for all presenters so that 
every presenter has an opponent. It is also possible to change rooms among those available, 
and change the pre-selected presenters. 

4.4.20 Presentation periods 
This page is only available for the Administrator having the Registrar role. The available 

presentation periods, if any, are shown on this page. There are buttons to delete existing 
periods and input fields to add new ones. Presentation periods are added by entering a start 
date and an end date. 

4.4.21 Presentation times 
This page can be viewed by all users. It allows the users to select one of the presentations 

periods for which the registrar has scheduled presentations. After selection, the page displays 
an overview of the scheduled presentations in that period. 

4.4.22 User overview 
On all places where a user’s full name is shown, it is represented as a link to this page. 

The page can be reached by all users, but never directly from their menus. Full user details are 
shown on this page, such as full name, postal address and phone number. User overview of 
students contains additional information, like personal number and a link to their 
qualifications file. The link to the qualifications file will only be shown if one has been 
uploaded and the currently viewing user is a teacher or the student in question. 

For the System Administrator the page contains other additional possibilities, such as 
ability to delete the user or to update a teacher’s roles. 

4.4.23 Project overview 
This page can be reached by all users. On all places where a project’s title is shown, it is 

represented as a link to this page. This page contains the project specific information, such as 
title, status, specialisation and suggestion owner. The page structure is different depending on 
the project status, that is Suggested, Started, or Finished, and the user type of the currently 
viewing user. An example of the page for a started project can be seen in figure 6. 

In the case of the project being an unapproved suggestion, the page contains the necessary 
options for selecting, approving and rejecting the mentor, examiner and abstract reviewer. 
These options only appear if the currently viewing user possesses the required role and has 
the right to approve, reject or allot oneself or others as participants in the project. If the 
current user is the owner of the project suggestion, he or she may also delete it. When all 
project roles have been allotted and approved, the suggestion becomes searchable by all users. 
For students it is now also possible to apply for this suggested project and therefore the owner 
may no longer delete it. 
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Figure 6. The project overview page for a started project. 
 

After one or more students have applied for the project suggestion an option appears for 
the examiner, where he or she can approve the most suited applicant. When an applicant has 
been approved, the suggestion changes status and becomes a started project. 

For a project that has been started, the page shows some additional information such as 
the students working on the project, the mentor and the examiner. The page will also show 
links to project related documents and a status bar, if the currently viewing user is a 
participant in the specific project. The status bar indicates the progress of the project in terms 
of submitted weekly status reports. All submitted reports are represented with week numbers 
as links to the documents and a colour coding indicating whether the report was submitted in 
time or not. 

For a finished project the page contains the same information as a suggestion and also the 
date when the project was finished. No links to project documents are left since they may 
contain sensitive information not intended for public display. 

4.5 Database 
Except for the information that describes how to connect to the database server, all 

information used by the system is stored in its own relational database. 
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4.5.1 Design 
Designing this database was the most difficult part in this project, since we had no prior 

experience of databases in general and database design in particular. Our design is probably 
not optimal regarding performance or storage space, but it is easy to understand. One 
principle that we learned and used from early on was to add fields with information already 
stored in other tables to a new table if that would make the database queries less complicated. 

4.5.2 Tables 

Users 

The database contains four tables of users, one for each user type. The reason for this is 
that different information is required from the different user types. For example, students 
must provide their “personal number” whereas teachers must provide their office number.  
Information about a students progress in a project that is personal, like presence at two 
presentations, is also stored in the student table. 

Since teacher users are not allowed to login before being verified by the administrator, 
there is also a dedicated table for new teacher users that have not yet been verified. When 
approved those users are moved to the table of teachers, and if rejected they are simply 
deleted. 

Projects 

There are three different tables describing projects that exist in the system. The first table 
is for suggested projects, the second table is for started projects and the third table is for 
projects that are already finished. 

 The table of suggested projects keeps track of all projects that have been suggested. 
These suggestions can be in one of several states. This can be suggestions made by the 
Teacher or Other user type, that needs to be approved by a handling officer before allowing 
students to apply to them. It can also be suggestions that have been approved and are 
searchable by anyone and available for students to apply for. Finally the table can also contain 
suggestions from students that are waiting for approval. Such suggestions are exclusive to the 
students that made the suggestion, which means that they are never searchable and if 
approved it becomes a started project immediately. 

The table of started projects contains the most information of the three tables. It holds all 
the details about the project and additional information describing the project progression. For 
example, it contains approval status for all project sub-tasks. 

The table of finished projects is the least complicated of the three, as it only contains 
information needed to summarize the characteristics of a successfully finished project. 

Files 

Information about files representing various documents is stored in its own table. This can 
be files related to a certain student, like a qualifications file, or related to a project, like a final 
report. The main reason for storing information about the files in the database is that the 
documents are stored on disk with obfuscated names for higher security. 

Settings 

The settings table consists of a number of key-value pairs describing the configurable 
properties of the system, like file paths. 
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Applications 

There are two tables of applications, one for projects and one for presentation times. The 
table of project applications keeps track of which students have applied for which projects, 
and in which order. This is needed to allow examiners to give the project to the best-suited 
students among the applicants and to the first applicant if the qualifications are equal. 

The table of applications for presentation times simply contain the days and times when 
the students in a project wish to do their presentation. The dates and times can only be 
selected from one of the available presentation periods. 

Presentation periods 

Finally there are two more tables for the presentation periods. One contains the start and 
end dates of one or more presentation periods. The other contains the allotted presentation 
times, rooms and opponents for each project that has applied for a presentation time. 

4.5.3 Other databases 
The system also connects to another database containing booking information for the 

rooms where the project presentations are usually held. This information is used when the 
registrar is arranging rooms and opponents for project presenters. 

4.6 Security 

4.6.1 Logging in 
To use the system every user has to login by entering their username and password. This 

information is compared to what exists in the database, where all information about users is 
stored. The password is stored as a hash value of the phrase that the user supplies when 
creating a new user or updating the password of an existing user. If there exists a user in the 
database with the supplied username and a hash value that equals the hash value of the 
supplied password, the user is allowed to enter the system. A user that fails to login is simply 
requested to try again or to create a new user. 

When a valid user is allowed to enter the system, an object representing the current user 
and its attributes is created and stored as a session variable. This means that the user is 
considered logged in as long as the same session is used to browse the system. There is no 
time-out for the session, which could be a risk in environments where a computer is used by 
several people. To end a session the user has to press the log out button or manually visit the 
login page again. Somewhat depending on which browser is used, the session is also ended 
when the browser window is closed. Only if a user forgets to log out before visiting another 
web site and then leaving the browser window open it is possible for another person to browse 
back into the system with that user. 

4.6.2 Limiting possible actions 
Different actions can be performed by selecting the corresponding link in the menu. This 

menu is dynamic and adapted to the user type of the current user, which means that users 
cannot perform actions that are not allowed for their user type. Links with the same function 
as those in the menu may however be present on pages visited by selecting a different menu 
item. To prevent a user from entering the web address of such a page in his browser, pages 
also checks the session user object to see if it matches the allowed user type(s) before 
displaying the contents. This also prevents user that have not logged in from seeing restricted 
pages, since they will have no user object in their session that can be used for the verification. 
It should be mentioned that this verification is currently not present at all pages. 
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4.6.3 Obfuscating information 
The file name of the pages used by the system is never revealed to the user. Instead, a 

hash value of an internal name representing a certain page is fed to the system main page in 
the web address. This is compared to an internal list of page names and corresponding file 
names, and the correct page shown to the user. This makes it hard for a user to get an 
understanding of how the pages are arranged internally. 

When information needs to be passed to a page upon requesting it, we have tried to use 
HTTP POST variables whenever possible to avoid revealing them in the web address. 
Sometimes this has not been possible, and HTTP GET variables had to be used. In those 
situations we have tried to use hash values of the contents to make the information 
unintelligible to the user. A better solution might have been to pass these variables by storing 
them in the session, but this makes them less volatile and demands stricter destruction of 
them. 

4.6.4 Administrator user 
When setting up the system the administrator and registrar accounts need to be created 

and the database server connection information needs to be entered. This is done on a 
dedicated system setup page. First, only the settings for the database connection can be 
specified since this is needed to store user accounts. When this has been done, the page shows 
two fields where the e-mail addresses of the administrator and registrar users can be entered. 
When doing so, random passwords are created and sent together with predefined usernames to 
the entered e-mail addresses. After this, the only way to change the user details for these 
accounts is to login to the system with these usernames and passwords. For security reasons, 
this page cannot be used again when these accounts have been created, and it does not reveal 
any details about how a setup process is performed. 

The username and password for the database is stored as plaintext in a text file in the root 
directory of the system. This might not be optimal security, but if someone has access to the 
directory where the system is installed he would still be able to see how and where this 
information is stored by reading the source code of the system, so any type of encryption 
would be useless. If the web server is correctly configured the document path used for the 
web pages of the system is not set to the system root, and therefore the database information 
is impossible to retrieve with a remote browser. 

4.6.5 Stored documents 
All document files that are uploaded to the system, like qualifications, final reports and so 

on, are stored in a configurable folder. If the project is classified many of the documents can 
contain secret information, for example the status reports and the final report. Because of this 
all file names are obfuscated to make it difficult to match documents to a certain project or 
student. Each project and student has their own subfolder, where the folder name is the hash 
value of the students’ username or the projects’ title. These folders in turn contain folders for 
each file type, the name of the folder being the hash value of the internal name representing 
the file type. In these folders, the files are stored with the filename changed to the hash value 
of the original file name. This has the additional advantage that file endings are removed 
which makes it impossible to scan the disk for documents of a certain type. In the database 
only the original filename, file owner (project or student) and internal name of the file type is 
stored. Even with full access to the database it is necessary to read the source code of the 
system to find a way to map files to its owner. 
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5 Results 

5.1 System tests 
The system functionality has been extensively tested during development by us to 

guarantee that the allowed order and the results of different actions is correct. Sometimes it 
has been difficult to decide whether the chosen solution is good or bad, since the old process 
for handling of master theses at the department is not so precisely defined as one might wish. 
Some parts of the process is a bit informal and therefore difficult to define in a way that can 
be implemented correctly in the system without loosing the flexibility of the old process. It 
happens for example that only the mentor is present at the presentation, but in our system only 
the examiner can approve the presentation since that is the formal procedure. We believe that 
the possible drawbacks that are imposed by the strictness of our system are outweighed by the 
effectiveness, and thus time savings, that the system introduces. 

5.2 User tests 
A few tests with some of the future users of the system were conducted during 

development. Unfortunately, only representatives from the teacher user category were chosen. 
Since we are students ourselves, we assumed that we had a good understanding of how 
students might expect a system like this to work. We also assumed that most of the students 
that would be using the system would have similar computer knowledge as us. This might 
have been a too rapid assumption since the education field of our department is not limited to 
the field of computers, and thus the computer experience may wary among the students. There 
is also the risk of us being blinded by the knowledge of how the system works and therefore 
not testing it as unbiased as necessary to be meaningful. 

The user tests with teachers indicated that the user interface was acceptable, and no major 
flaws were discovered. The Swedish instructions and tasks that were used for the first user 
test can be found in Appendix B. We are aware of most of the inconsistencies that does exist 
and the only reason they are left is because of limited time to correct them. We believe that 
the design of the user interface is more easily changed than faults in the system functions, 
especially if the changes are to be made by someone else. Because of this the user interface 
was never the topmost priority, and considering that we find the resulting interface 
satisfactory. 
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6 Conclusions 

6.1 Evaluation 

6.1.1 Our work 
One of the mistakes we made was to have too ambitious plans, and thus forgetting to 

focus on the smaller requirements. 
Another thing that we should have investigated much earlier is the possibilities to fetch 

information from various existing databases, for example, user details for students. That 
would have saved us a lot of time if possible, since much effort was used to verify that the 
submitted details are of the correct type. 

6.1.2 The resulting system 
We think that the resulting system is a good start, even though it is not complete. It could 

easily be developed further to include any number of the missing features. 
To print paper forms proving completed projects for archival purposes is still not 

possible, even though that was a clearly specified requirement. There are several reasons for 
this. First of all, that function is useless if the rest of the process is not completely 
implemented, as it would not prove that all parts of the project had been approved within the 
system. Secondly, the whole process of printing documents from the system seemed to be a 
problem that would need more time than we could spare on a single system function. 

The last steps in the master thesis process cannot be performed within the system. 
Opposition is now approved by the examiner of the opponents, when it should be done by the 
examiner of the presenters. All steps regarding printing of the finished project report are also 
missing. The schedule made by the registrar, containing presentation times, the assigned 
opponents and the rooms where the presentations will be held, cannot be saved. Furthermore, 
because of these lacking functions a project can never be fully completed and assigned the 
Finished status. 

There are other minor errors in the system, for example that a student can apply for a 
presentation and opposition time even though the project has not even started. It should not be 
possible to apply for presentation and opposition without approval from the examiner. It is 
also impossible to apply for only presentation or opposition independently. 

6.1.3 Problems 
One problem that we could not foresee was that the personnel at the student office 

responsible for master theses were replaced right after the start of our project. This meant that 
valuable knowledge and experience was no longer available to us. 

We should have decided which development environment to use much earlier, and used 
that through the entire project. Instead, we started with a powerful text editor that we were 
both used to. We soon discovered that even if the editing capabilities were satisfying, it was 
difficult to debug errors. We were left with an error text file with sometimes useless error 
descriptions. Therefore, we decided to switch to a dedicated PHP development tool when 
implementing the final prototype. It however seemed that there were no decent debuggers 
available for PHP5, which we also had decided to use in the final prototype. Being short on 
time, we decided not to investigate this further and continued using the text editor. 
Unfortunately, it did not understand the function syntax when they were residing inside of 
classes. This left us without the much-appreciated function list, which showed the function 
parameters and allowed one to jump to the code of a function by clicking its name in the list. 
Thanks to better planning of the code, the number of functions was less in the final prototype 
but we still had to scroll around in large text files to find the syntax of our functions. 
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A better approach would maybe have been to evaluate the PHP development tools and 
selecting one of them already at the start of the project. Then we should have kept this tool 
throughout the whole project, even if it meant only being able to use PHP4. The features of 
such a development tool would probably have compensated the limitations that exist in PHP4 
compared to PHP5. 

6.2 Further development 
The possibilities with this system are extensive, given enough time for development. The 

most useful functions that are missing are automatic transfers of the final report to the 
university printer together with printing and billing information. This should be easy to 
implement since they already support electronic submissions [10]. Automatic storing and 
publishing at the university library of the final report would also be desirable. However, 
implementing this would be harder since their system is more complex and has strict 
requirements regarding categorisation of master thesis reports [11]. The system should be able 
to use the students’ user information stored in the so-called IDEAL database, instead of 
requiring them to enter the details themselves. 

Most of the extensions require some kind of communication with other existing systems, 
and this is the main reason they have not been included as it is time consuming to learn the 
behaviour of these systems.
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Appendix B 

Användartester för XWEB 
 
Testtillfälle 1 
 
Datum;  2003-10-22 
Testperson; Kåre Synnes 
 
Uppgift 1 

• Skapa en användare av typen lärare (teacher). 
 
Uppgift 2 

• Logga in med användaren som skapades i uppgift 1. 
• Lägg sedan in ett godtyckligt exjobbsförslag i systemet. Förslaget ska endast kunna sökas 

av två studenter tillsammans. Välj Ulf Olsson som handledare och Sven Bingo som 
examinator. 

• Logga ut. 
 
Uppgift 3 

• Logga in med användarnamn/lösenord nils/111111. Du får då rollen som handläggare. 
• Godkänn sedan förslaget du skapade i föregående uppgift, men ändra först examinator till 

Leif Larsson. 
• Logga ut. 

 
Uppgift 4 

• Logga in med användarnamn/lösenord benny/111111. Du får då rollen som student. 
• Ansök om förslaget du godkände i uppgift 3 tillsammans med studenten som har 

personnummer 780918-2312. 
• Logga ut. 

 
Uppgift 5 

• Logga in med användarnamn/lösenord leif/111111. Du får då rollen som examinator. 
• Godkänn ansökan som gjordes i föregående uppgift. 
• Logga ut. 

 
Uppgift 6 

• Logga in med användaren som skapades i uppgift 1. 
• Bekräfta närvaron för studenterna med personnummer 780127-8958 och 780226-8958 på 

Sven Svenssons presentation i morse. 
 
Uppgift 7 

• Logga in med användarnamn/lösenord benny/111111. Du får då rollen som student. 
• Ladda upp en tidsplan samt en projektrapport och markera denna som slutgiltig. (Välj 

godtyckliga filer vid uppladdningen 
• Logga ut. 
 

Uppgift 8 
• Logga in med användarnamn/lösenord uffe/111111. Du får då rollen som handledare. 
• Ladda ner och godkänn sedan projektrapporten från föregående uppgift. 
• Logga ut. 


