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1 Introduction

Group Exercise 2 (GE2) required us to design and implement a Student Support System. The 
outline of this exercise can be found in GE2 Assignment Description1 The project involved 
producing UML based design documents, implementing the system in Java, dealing with changes to 
the requirements, performing black-box testing on another group's system and writing group 
reports. This report describes my contribution and experiences of the project.

2 Contribution

2.1 System Design

My part of the System Design report, detailed as GE2.1 in the GE2 Assignment Description(1), was 
to create an Acceptance Test Plan for the project. This consisted of splitting each use case into test 
cases and writing test sets for each of these (Lecture 21 – Slide 6, Slides 9-12). I had experience of 
this from Tutorial 8 – Testing2, where I created functional tests for a small program. The acceptance 
tests were also functional as they were to be used to test that the final system met the system 
requirements (Sommerville, Ch23.3.1, Requirements-based Testing). I also used the plan to test the 
program as it evolved to ensure that the expected output was received for each case that had been 
implemented. The tests were also used when performing functional testing (Sommerville, Ch23.1.2, 
Release Testing) on another groups system, an exercise detailed in GE2.3 Black-Box Testing3. 

2.2 Implementation

A class diagram was created by the group as part of GE2.1, which outlined the components of the 
system that we were going to implement. I was given the task of implementing the deliverable user 
interfaces for both Student and Supervisor users. To implement Use Case 14  – View a list of project 
deliverables, we decided that each project's set of deliverables should be represented in a JTable. 
This conveniently allowed the user to arrange deliverables by their name, state or the date they were 
due, as well as making state changes more obvious to the user (Sommerville, Ch16.1.2, Information 
Presentation). The JTable can be seen in Illustration 1: Project Deliverables Table below. 

To create the JTable, I reused code for a CSV Loader from an assessed exercise I done in another 
course, IS35. This code extracted data from a text file, Illustration 2: Example file below, by parsing 
the file's first line of comma-separated text to be stored as the column names for the JTable, and it's 
consequent lines to be stored as the rows. I edited this code so that it stored each row as a 
deliverable object. Reusing code was valuable as it allowed more time to be spent on other parts of 

1 GE2: http://www.dcs.gla.ac.uk/~pdg/teaching/psd3/exercises/ae2/psd3_08-09_ge2.htm
2 Tutorial 8: http://fims.moodle.gla.ac.uk/file.php/128/tutorials/psd3_08-09_tut8_testing_statecharts.pdf
3 GE2.3: http://fims.moodle.gla.ac.uk/file.php/128/group_exercises/psd3_08-09_ex2.3_desc.pdf
4 Use cases can be found in GE2 description(1)
5 IS3 exercise: http://www.dcs.gla.ac.uk/~stephen/lectures/IS3/IS3_exercise.shtml
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the project. I decided that information about a deliverable should be accessible through a JButton in 
a cell in the JTable - the 'More' button in Illustration 1: Project Deliverables Table above. I had 
problems doing this as my initial reaction was to insert the JButton directly into the cell. This failed 
as it displayed a string of text and not a JButton as expected. I fixed this problem by using a cell 
renderer, which I learned to do by referring to an on-line Java Swing Tutorial6. 

I also created the dialogue box that displayed deliverable information, as shown in Illustration 3: 
Deliverable Information  – Supervisor View and Illustration 4: Deliverable Information  – Student 
View below. The appearance of the dialogue box was dependent on the current user as well as the 
current state of the deliverable. It's purpose was to support Use Case 2 and Use Cases 5-10 of the 
requirements. Please note that Use Case 6 – Reject a Deliverable was not implemented in the user 
interface due to myself forgetting to add a button in the dialogue to perform this state change, which 
I discuss in Section 5 of this report. The dialogue allowed the user to view and set different aspects 
of the deliverable, while ensuring the restrictions of a deliverables state and the current user. 

For example, the requirement of Use Case 9 is that a deliverable cannot have feedback submitted 
unless it is submitted by a Supervisor and the deliverable is in “awaiting feedback” state. I 
implemented this so that the “Submit Feedback” button was disabled to ensure that no feedback 
could be submitted unless it was in the required state. This can be seen in Illustration 3: Deliverable 
Information  – Supervisor View where the deliverable is in “feedback available” state and so the 

6 Java Swing Tutorial:  http://java.sun.com/docs/books/tutorial/uiswing/components/table.html

Illustration 3: Deliverable Information  – 
Supervisor View

Illustration 4: Deliverable Information  – 
Student View

Illustration 2: Example file

http://java.sun.com/docs/books/tutorial/uiswing/components/table.html


button is greyed out. In Student View, Illustration 4: Deliverable Information  – Student View, the 
panel to add feedback is removed completely, to support the requirement that Student users cannot 
submit feedback. 

2.3 Modification

The modification we were required to make to the system was to allow the Supervisor to assess a 
deliverable, as outlined in GE2.4 System Modification7. I modified the user interface to incorporate 
this change by adding the Grade component, as shown in Illustration 3: Deliverable Information  – 
Supervisor View. The drop-down box was populated by values in the additional Grade class created 
by another group member. The requirement was that the Grade could only be set if the deliverable 
was in the “awaiting assessment” state and the user was a Supervisor. This was implemented so that 
the drop-down menu appeared on the Supervisor View, while the Student View shows only a label 
stating the grade, if it is set. Once set, the drop-down menu would be replaced by a label since there 
was no requirement for re-assessing a deliverable. I also wrote the section of the modification report 
for the exercise to document the changes that had been made.

3 Main Achievements

The project allowed me to increase my knowledge of Java Swing. I found my contribution of the 
user interface to be an achievement because it was the most interactive user interface I had written. 
For example, in addition to the ability for a Supervisor to add feedback to a deliverable, I added the 
functionality for feedback to be removed. I thought that this would be a useful feature as it could be 
the case that a Supervisor accidentally left feedback on the wrong item. This also came in useful 
when testing the user interface as it saved time in continually deleting feedback from the file it was 
stored in. I was pleased with the rendering of feedback in the feedback panel, as it successfully 
removed feedback from the deliverable object's feedback list as well as from the panel itself. 

I was interested to learn how to open files in external applications using Java8. For Use Case 9, I 
chose to show that a deliverable had been submitted for feedback by storing the location of the 
submitted file. I added the function so that the document could be viewed from within the program. 
When a deliverable had been submitted and the user clicked on the 'View Deliverable' button then 
an appropriate application would open the file. This required only 4 lines of code. We used this 
function to open a help file for the program, which saved time that would have been spent in 
creating a separate help dialogue.

It was an achievement to have been able to work successfully with a group of people on a large 
project. I believe this because I learned from other projects that working in a team can be quite 
frustrating, so I was pleased to have worked in this team without conflict. The project gave me 
experience in successfully integrating my code with that of the other members. I think that a smooth 
integration was achieved partly by referring to the class diagram to check that I was accessing the 
agreed message signatures correctly before integration. It was also achieved by using the SVN 
repository, of which I had set up but the team had not used in PSD Group Exercise 1 (GE1)9. Using 
SVN was an achievement alone as it had proven difficult during GE1. I found that it was much 
more useful for this project as there were often 4 people editing code at the same time, which was 
not as much of a requirement in the previous exercise. I also found SVN simpler to use in Eclipse 
than it was through a terminal in Linux as more feedback was received than the command line to 
ensure that the repository was being accessed correctly. My experience of SVN is further explained 
in Section 5 of this report.

7 GE2.4: http://fims.moodle.gla.ac.uk/file.php/128/group_exercises/psd3_08-09_ex2.4_desc.pdf 
8 Java code: http://stackoverflow.com/questions/390736/open-a-file-with-an-external-application-on-java
9 GE1: http://www.dcs.gla.ac.uk/~pdg/teaching/psd3/exercises/ae1/psd3_08-09_ae1_desc.htm

http://fims.moodle.gla.ac.uk/file.php/128/group_exercises/psd3_08-09_ex2.4_desc.pdf


4 Problems Encountered

I encountered several problems during the project. Some were purely implementation problems, 
including the problem I faced in inserting a JButton into the cell of a JTable, as mentioned in 
Section 2.2 above. This also included rendering problems I faced while using Java Swing. I found it 
difficult to position components in a JFrame, and tried several different methods to do this. As the 
project was not particularly focused on the layout of our user interface, I did not spend too much 
time on fixing this. 

I had problems using other group members code. Once such problem was with the deliverable class. 
The functional layer for deliverables was created by another group member. This used the Object 
for State pattern (Lecture 15 – Slide 69). The deliverable class had sub-classes for each state that 
dealt with the state transitions that were legal in relation to the requirements. However, since there 
were methods accessible in the deliverable class to set variables without checking the state, I found 
myself using these and then having to check the state manually. When I realised that I was doing 
this wrong and that there were methods provided to take care of comparisons, I changed my code so 
that they used the intended methods instead. This was a communication problem and my failure to 
understand my group mates code before using it. I now have an increased understanding of the 
Object for State pattern from this experience, and I learned that using this pattern was much more 
effective than doing comparisons as I could have easily missed out a comparison and violated a 
requirement on the system. My experience of this pattern is further explained in Section 5 below. 

Another problem I encountered was when I required a method that had not deemed necessary 
during the design process, or in the case that a method I had not implemented did not work once it 
had been integrated. For example, I required the use of the Iterators (Lecture 15 – Slide 13) in the 
ProjectList, DeliverableList and FeedbackList classes . However, these threw exceptions when they 
tried to iterate over objects in the list, and so I had to edit another member's code to allow me to 
continue with my work. My experience of the Iterator class is further explained in Section 5. I 
found the need to add variables and methods to existing classes. For example, I required a variable 
to store the location of a deliverable in the deliverable class and methods to access this. The 
problem with unexpected changes was easily solved through the use of subversion as it ensured that 
everyone was working on the most update version of the code. 

5 Software Design and Development

I found that class design was important for a large project. The class diagram ensured that I knew 
which parts of the program I was implementing, as well as detailing the parts that other members 
were implementing that I was to use. This avoided issues of several team members implementing 
the same functions or incompatibility issues when we were integrating each other's parts together, as 
mentioned in Section 3 of this report. I expect that this would be particularly useful in a real 
software project where there are much larger teams of people working on the same program, as it 
would be infeasible for everyone in the team to know what each other is doing through verbal 
communication. Therefore, I learned that a class diagram is useful for describing the structure of a 
program as well as providing organisation to a large team of people.

I learned about the role of patterns through those used in our project. The Iterator pattern (Lecture 
15 – Slide 13) was used in the list collection classes written by other members of the group, as 
mentioned in Section 4 above. When I was using Java's ListIterator to iterate over the collections, I 
received many errors which eventually led me to believe that it was not set up to iterate over our 
objects. I solved this by using a for-loop in replace of the Iterator so as to allow me to continue with 
my work, so I would not be wasting more time. The Factory Method pattern (Lecture 15 – Slide 59) 
was used to separate the Student and Supervisor user interfaces by having an additional Main user 
interface. This allowed common components to be shared, while separating the differences. For 
example, both user interfaces would allow for project and deliverable information to be visible 



while the ability to set specific components was reserved for the specific user type. The Object for 
State pattern (Lecture 15 – Slide 69) was useful for dealing with the state changes of a deliverable, 
as mentioned in Section 4 of this report. This allowed for a single object per state that stored the 
valid states that a particular object can move in to. Using this pattern avoided the need to use 
comparators every time the user wished to perform an action; it would simply throw an exception if 
the action is not supported in the current state. It also ensured that the state changes were enforced 
correctly as they were stored neatly in the one class and there was no where else in the program for 
confusion to occur. I learned that patterns provided a good structure for the program and enforced 
constraints that were required. I also found, however, that they can be time consuming to implement 
when you have little experience in using them.

While modifying the system in relation to the requirements, I found that our system design made it 
easy to handle these changes. The use of the Object for State pattern, as described above, allowed 
the grade class to be added just as the other state objects. I could then add an extra component to the 
user interface, accessing the grade through the deliverable object just as the others. This required 
little effort as the grade was not dependent on any other objects, and so there were no major errors 
or alterations to be made to the code to accommodate this change.

I did not experience much need to do refactoring (Sommerville, Page 400) during the project as it 
was often the case that functional methods were already designed simple enough to be used for their 
purpose. One particular event was when I had to rename a simple Date class that a group member 
had implemented that was used to represent a deadline. I experienced confusion while using this 
class as Eclipse automatically imported the Java Date class whenever I tried to use it. I refactored 
the class to rename it so as to avoid this annoyance, which would have inevitably have saved time 
and effort of the team members using it.

I found that software quality was an important issue, especially when there was collective 
ownership (Sommerville, Page 400). Comments bring a better understanding to code and describe 
how it should be used. I think that more informative comments might have avoided earlier 
confusions about which method I was to access when setting aspects of a deliverable so that it took 
the state into consideration. This may also have been avoided if the direct methods for modifying a 
deliverable had been removed or made private. I think that it would have been useful if the 
ListIterators had been tested with an object before being integrated, as it would have avoided the 
need to replace it with a for-loop, as mentioned above. 

I learned the importance of acceptance testing. As mentioned in Section 2.2, I forgot to add a button 
to the user interface that would allow the Supervisor to reject a deliverable, supporting Use Case 6 
of the requirements specification. If I personally had done thorough testing on the acceptance tests 
then I would have noticed this lack of functionality before another group tested our system. 

I learned that subversion is definitely a key tool when several people are working on the same 
program as it is important to continually update code to make integration smoother. It was also 
useful for reverting to previous versions. For example, to help find why errors were occurring when 
integrating new parts. As a team, I noticed it was much more efficient to split tasks. For example, 
although I did not gain experience in performing black-box testing on another team's program, it 
was not necessary for 4 people to work on this task and was a much better use of resources to have 
two people work on the modifications to the system instead. This was especially true since both 
tasks were due at the same time. 

If there had been more time or I were to do the project again then I would have made sure that I was 
more organised so as to avoid missing out the button to reject a deliverable for Use Case 6, and 
performed thorough acceptance testing to ensure that the user interface behaved correctly in all 
cases. I would also have liked more involvement of team members who wrote the functional classes 
that I was using so as to ensure that I was using them as they intended.



6 Peer Assessment

Name Quality of Work Effort

Marc Dinardo 20 20

Ross McLachlan 20 20

Lauren Norrie 20 20

Jonathan Thompson 20 20


