


Task description 

Your task is to implement a solution in Java to the challenge below using good practices of 

object-orientation. Your code should be fully documented with Javadoc. Your Javadoc 

should describe the responsibilities of each class and describe each method. You should 

also use commenting (Javadoc or simple “//” comments) to annotate where and why 

you’ve done the following: 

• Implemented an association, aggregation, or composition 

• Implemented an inheritance relationship 

• Made use of polymorphism 

• Applied a design pattern 

 
Challenge: a hierarchical queue for a music player 

The application 

Your challenge is to implement a queue for a music player. The queue is similar to queues 

that you may have seen on music streaming services such as Spotify in that you can add 

songs to the queue and the player plays songs on the queue by taking a song from the top, 

playing it, taking the next one, and so on, until there are no songs left on the queue. 

However, it is different to most song queues in that you should be able to add both 

individual songs and playlists to the queue. As well as this, a playlist is a collection of songs 

but a playlist can also contain other playlists. 

A simple domain model is depicted as follows. 
 

Note that this isn’t a class diagram that is suitable for direct implementation. It simply 

illustrates the main responsibilities and state information of objects in the domain and 

their relationships. The class diagram of your implementation might look a lot different to 



this, with different relationships, methods, etc. The diagram simply illustrates the main 

functionality that is required: that a Player plays Songs based on the contents of a 

PlayQueue, which is composed of both Playlists (which are collections of Playlists and 

Songs) and individual Songs. 

Songs and playlists have responsibility to play themselves. You’re not required to play or 

handle actual audio files for this assignment. You can assume a song simply has a name, an 

artist, and a duration in seconds. The play() method can simply print a message to the 

console of the form “Playing the song Society by Eddie Vedder” (note that it doesn’t need 

to play for the duration of the song, it just needs to print the message to the console). The 

duration of a playlist is the duration of all songs contained on the playlist. When the Player 

has finished playing a song from the queue, that song should be removed from the queue 

such that they queue only contains songs that either have yet to be played or are currently 

being played. The Player isn’t required to autoplay (i.e., a call to playSong() simply plays the 

next song on the queue if there is one). 

 
User Interfaces 

Your application should have four different independent views. These should be loosely 

coupled from your application classes like PlayQueue and Player. The views are: 

1. One view should print to the console the current song that is playing every time the 

Player plays a new song. Note this is a user interface for the Player and is separate 

from a song printing its details when it plays itself. So, the console should display 

something like: 

 
Playing the song Society by Eddie Vedder. <- output of the song playing itself 

The Player is now playing: Society <- output of the interface to the Player 

 
2. One view should print the top level of the items currently on the queue every time 

the queue changes. By ‘top level’ I mean that it should print any songs and playlists 

on the queue, but shouldn’t print the songs contained in those playlists, only the 

playlist name. Again, this should be printed to the console as a list. For the queue in 

Fig.1 below, it would print the following: 

*** Top queue display *** 

Society by Eddie Vedder 

---Playlist: All of my playlists 

 
3. One view should print the full hierarchy of the queue (see Fig. 1). For every playlist 

on the queue, it should print the songs and playlists contained in it, and so on. For 

example, 

*** Flat queue display *** 

Society by Eddie Vedder 



Playlist: Work 

Playlist: All of my 
Playlists 

Song: Society by 
Eddie Vedder 

PlayQueue 

Song: Buck Rogers 
by Feeder 

Song: The Dance 
by Gareth Brooks 

Song: Walk by 
Pantera 

Song: I will always 
love you by 

Whitney Houston 

Playlist: Gym 

---Playlist: All of my playlists 

---Playlist: Work 

Walk by Pantera 

The Dance by Gareth Brooks 

Buck Rogers by Feeder 

---Playlist: Gym 

I will always love you by Whitney Houston 

Girls just wanna have fun by Cyndi Lauper 
 

 

 

 
Fig 1: Diagramatic representation of the queue illustrated in the Flat queue display 

 

 
4. One view should print to the console the total duration of the queue every time the 

queue changes. For example, 

*** Queue Length Display - The playlist is currently 1234 seconds long. 

 
Running your application 

You should create a class called SongQueueController with a main method that declares 

and initialises some songs and playlists, a PlayQueue, and a Player. You should also create 

and put in place your user interfaces here. Add the songs and playlists to the queue such 

that the queue contains a hierarchical structure similar to the one above. Call the 

playSong() method in Player e.g. 20 times to illustrate how the Player works through the 

hierarchical structure of your PlayQueue and the corresponding output of the various user 

interfaces above. 

 

Marks will be awarded for good object-oriented practice, including: 

• Correct implementation of association, aggregation, and composition relationships 

Song: Girls just 
wanna have fun by 

Cyndi Lauper 



• Correct use of inheritance relationships 

• Good use of polymorphism 

• Application of design patterns where relevant 

• Correct use of access modifiers 

• Sensible use of variable, class, and method names 

• Code readability and good documentation of code 

 

Appendix: Creating a Jar file in Eclipse. 

1. Right-click the source (“src”) folder of your project and select “Export”. 
2. In the dialog box select Java → JAR File (not runnable JAR file). Click Next. 
3. Make sure your project folder is checked. You can uncheck the .classpath and 

.project files. Make sure the “Expore Java source files and resources” is checked. 
4. Click Browse and select a location and name for your Jar file. 
5. Click Finish. 

 
You can check it worked correctly by importing your Jar file to a new project. 

1. Create a new Java Project. 
2. Right-click the “src” folder and click “import”. 
3. Select General → Archive file. 
4. Click Browse and locate your Jar file. 
5. Click Finish. 
6. Make sure your files and packages have been correctly imported in the Package 

Explorer. 


