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Documentation 

 

Having only little programming experience, I decided to try the basic version of squash for a start.  

You find the task description here: https://open.hpi.de/courses/java-capstone-

1/items/3MyQM463Thg6UX9HxoqXCZ 

 

There is a ball which moves automatically according to the common rules of squash. The paddle 

can be controlled by the user pressing ‘r’ to move it to the right and ‘l’ for movement to the left.   

Tip: Keep the keys pressed to make the paddle move fast. If the ball misses the paddle, the 

program decides at random whether to restart or exit the game. 

 

 
Fig. I Screenshot of the running program 
 

The UML diagram and the Java code are enclosed and, as far as the code is concerned, explained 

below. For further information about the UML diagram, see the Lab Report. 

 

https://open.hpi.de/courses/java-capstone-1/items/3MyQM463Thg6UX9HxoqXCZ
https://open.hpi.de/courses/java-capstone-1/items/3MyQM463Thg6UX9HxoqXCZ


 
Fig. II UML class diagram 
 

The program starts in class Main. 

 

 
Fig. III Main.java 
 

From here, TheApp is executed. It serves the purpose of the model where the data is stored. 

 

 



 

 

 
Fig. IV TheApp.java 
 

The ball and the paddle are derived from the class AbstractView. All the views come with an 

instance of TheApp and a controller. 

 

 
Fig. V AbstractView.java 
 



 

Fig. VI Ball.java 
 

 

Fig. VII Paddle.java 
 

The controller keeps count of the user interaction via keyboard. This information is pulled and used 

to update model and view. 

 

 
Fig. VIII Controller.java 
  

 

 

 

 

 



Lab Report 

 

Thinking about the task given, I decided to approach it in two steps. 

 

1. First, I would need a general idea of how to translate it into code. 

2. Second, I could use the advantages of object-oriented programming in Java to enhance the 

code. 

 

> Step One 

 

Since the first step did not necessarily require object orientation, I wrote a simple Python program, 

which allowed me to field-test my ideas in a quick and easy-to-do way. 

 

So, how to program a squash game? I have chosen a (6x6) board which, on every field, contains 

information about what happens to the ball there, whether it bounces and in which direction. For 

that purpose, the ball needs an x- and a y-component of both its position and speed. In each step 

of the iteration, these components are changed according to the information on the board. In 

addition to that, the user can decide whether to move the paddle or not, for which, in that early 

version of the game, there are three possible positions (left, middle, right). The game is over when 

the (only) ball misses the paddle. 

 

In the following, you can see a screenshot of the code and the program as it is running. 

 

 



 

 
 

Fig. IX Code of the Python program 



 

 
Fig. X Screenshot of the running Python program 
 

>> Step Two 

 

With my program running, I was able to venture a step further. 

 

How to improve the code with the help of object-oriented programming? First of all, object 

orientation allows dividing responsibilities between the classes. For now, only three classes were 

needed, the board, the ball and the paddle. They are shown in the UML diagram below. 

 

 
Fig. XI UML diagram 
 

Furthermore, no graphical user interface had yet been included. The Model-View-Controller pattern 

had not been applied either. Both required some changes in the UML diagram. 

 



Similarities are evident, such as the move() method which appears in both diagrams or the 

setPos() method which corresponds to the changePosition() method. However, the class structure 

is now better organised, though more complex. 

 

The board has been replaced by the graphical user interface, and the ball moves smoothly now 

thanks to animation. The user interaction is more advanced and allows to key-control the paddle. 

The game is not restricted to one ball either. 

 

 
Fig. XII Adapted UML diagram 
 

After these two preparation steps, implementing the Java code was no longer a problem and only 

little refactoring (which is already mirrored in the UML diagram above) needed to be done 

afterwards. 

 

>>> 

 

All in all, I am pleased with how the project evolved, though I did not foresee how essentially 

introducing object orientation, a GUI and the MVC pattern would change the way the program 

works. 

 

The next time, I will try the more advanced Pong version of the game. In order to do this, I will need 

a second paddle and another controller which controls the movement of the second paddle 

independently from that of the first. Thus, I should consider adding a class AbstractController from 

which the controllers inherit. Probably, further design patterns should be taken into account as well. 
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