BTEC ND for IT Practitioners
Assignment 2
The Fish Tank Simulator

Introduction
You have been asked by a marine biologist to undertake a small simulation project to help in his studies of animal movement patterns and predatory behaviour.
You are to construct a small object oriented program that will model the actions and movements of a small hierarchy of creatures being kept inside a virtual fish tank. The types of creatures in this environment are discussed below:
Type 1 – Arthropods
These are the highest level predatory creatures in the tank. While having a preference to eating Copepods, they will also eat bony fish.
Being the largest fish in the tank – they are not prone to sudden changes in direction and will only turn around into the opposite direction when they get to the sides or top/bottom of the tank.
Despite this fact there is a 10% chance that an Arthropod will change direction when moving.
Type 2 – Copepods
The natural predator of bony fish, a Copepod could also be eaten by an Arthropod.
Copepods are smaller and more agile than their Arthropod enemies and there is a 20% chance that a Copepod will alter direction when moving around the tank.
Type 3 – Bony Fish
These creatures are at the bottom of the food chain and live almost entirely on plankton which is plentiful within the tank water.
Being the smallest and most vulnerable creatures in the tank, Bony Fish have evolved into a species that alter direction quite frequently to avoid being eaten. There is a 40% chance that a Bony Fish will alter direction when moving around the tank.
The fish tank is of a fixed size (approximately ten units by ten units). When the simulation is started there will be the following creatures placed into the tank:
1 Arthropod
2 Copepods
3 Bony Fish
All creatures in the tank will move at the same rate around the tank and the system will detect how creatures move and how creatures are eaten when they encounter a predator.


The system for output, creature detection and eating
For each of the creatures in the tank, a text-based report needs to be generated. Each text file will need to show the following information:
1. Position in the tank at every “move”
2. Encounters with other creatures in the tank
3. Reporting the creatures’ death on being eaten, and the location of the death
The biologist who has commissioned this system would like you to report instances of predatory behaviour in the tank. If two creatures are in the same location in the tank, then you will need to check if one creature can eat the other.
· An Arthropod can eat a Copepod or a bony fish
· A Copepod can eat a bony fish
· A bony fish eats plankton which does not need to be tracked
The simulation will continue to run and report movement and behaviour until the Arthropod is the only remaining living creature in the tank.  You will then output each of the status reports on each of the creatures to the console window.


Task 1
Draw the UML diagram for the above mentioned system. Be sure to clearly indicate the links of inheritance and association.
This task covers the following criteria:
P2 – Produce a simple Object Oriented Design for a program
Task 2
Produce the Java program in BlueJ for the system defined in the scenario.
Evidence for the completion of this task will take the following form:
1. Printout of the program in Java from the BlueJ Environment
2. Copy of the working program
3. Evidence that you can create a fish tank with initial objects
4. Evidence and write-up that you can create an instance of a new Arthropod, Copepod and Bony Fish objects in the environment
5. Documentation to prove that the program has been tested thoroughly – this includes the output reports from the program itself
This task covers the following criteria:
P4 – Create classes to be used in a program
P5 – Create new objects from pre-defined classes in a program
P6 – Implement new objects in a program
D2 – Design, Test and Implement an object-oriented program for a realistic application.
Task 3
Referring to the use of your program and your UML diagram – show that your program utilises inheritance.
This task covers the following criteria:
M1 – Explain and demonstrate the use of inheritance in a working program
Task 4
Referring to the use of your program and your UML diagram – show that your program utilises association.
This task covers the following criteria:
M2 – Explain and demonstrate the use of association in a working program
Task 5
Can you identify a way that aggregation could be applied to this scenario using the information that has been provided?
Redraw your modified UML diagram to include your example of aggregation. Give an example of Java code that could be used to include aggregation in your fish tank application.
This task covers the following criteria:
M3 – Explain and demonstrate the use of aggregation in a program.
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