Compsci 105 S1 T 2006 Assignment Two

The work done on this assignment must be your own work.  Think carefully about any problems you come across, and try to solve them yourself before you ask anyone else for help. Under no circumstances should you work together with another student to solve problems posed in assignments. Remember that these assignments are designed, in part, to help you pass the test and exam, cheating will only harm yourself in the end.

Note: We will be checking for duplicate code in this assignment using the department’s anti-cheating software. (yes, it exists...) 
Due: 4:00 pm 30th Jan 2006 (No Bonus/Penalty) Worth:  10% of your final mark.

The Task
The assignment files contain an implementation for the storing and sorting of animals according to their ferocity. We have chosen NOT to use the java collections framework at all, so you may not refer to this at all in this assignment. (You may use an ArrayList in the final task however.)
The purpose of this assignment is to create a set of List classes that can only store a particular type of data. The idea is that these classes might be used in the future in some sort of application, perhaps by another person. The data we are using is the Animal class, which stores the name (a String) and ferocity (a double) of an animal. No other information is stored at this stage.
Below is a brief description of each class/file and what it should do:
class AssignmentTwo

This class is simply a testing application to help us debug our lists and make sure they work. It will not be submitted or marked, but can be modified for your own testing purposes. 
animals.txt

Contains a text-based list of animals for adding to our lists. You should not edit this file at all.
class Animal

This is a simple class that stores the name and ferocity of an Animal in a single class and provides accessor methods. We might have used AnimalNode for this, but we wish to “hide” node classes from the user of our Lists.

class AnimalNode

This is a typical node class as seen in lectures and is used to store an Animal as data and the next and previous references.

interface AnimalList
This interface allows us to have multiple ways of storing animals in lists which can then be sorted. This does not contain all the methods we would normally have in a list implementation, just the ones that we are going to use for this assignment.
class AnimalLinkedList (implements AnimalList)
This class uses a doubly linked list to store a list of Animal objects. Although it implements AnimalList, none of the appropriate methods have been filled out yet.
Before You Begin

The first step is to read through the source code and find out what is actually going on. Examine the classes and their relationship to each other. Try to understand the assignment and what is missing from the code that you will need to add yourself. Perhaps you can draw a diagram to help here?

This assignment has been organized in stages to make it easier for you, but each of these stages can be broken down further into smaller steps. Try to work on one thing at a time to avoid confusion.
First Task

Your first task is to fill in the missing pieces of code so that they compile without error. An interface has been used, so one of the obvious problem is that the methods in this interface must be created. They do not have to be completely filled in just yet, but they must at least have method headers in any class (i.e. AnimalLinkedList.java) that has implemented it.
Second Task
You must now complete each of the methods and classes so that they work correctly. The methods are detailed below in the order I suggest you complete them. Remember to follow correct style guidelines because there will be a number of marks allocated towards this.
AnimalNode
The AnimalNode class is currently empty. It should be filled in with the appropriate data. Remember that we are only storing Animal’s and not any other sort of data. Remember also that this is a doubly linked list.
Animal
This is a data class that stores an animal’s name as a string and its ferocity as a double. You need to make all variables private and provide appropriate accessor methods as per the 101 style guidelines.
AnimalLinkedList.add()
This method simply adds an AnimalNode to the end of the current list. Unfortunately there is no list to add to, so you will have to add this as well. Refer to lectures on Linked Lists.
AnimalLinkedList.print....()

Now that you have a few animals in your list, you can print out the list both forwards and backwards. You may want to have references to the head and tail of your list in this implementation. Don’t forget to make sure they are updated in the add/remove methods where necessary! They should always point to the correct node.
AnimalLinkedList.readFromFile()
Now that you have worked out how to add a single animal, you are going to have to add a whole bunch of them from a file. You will have to deal with all exceptions in this method and make sure that you read the correct information. This will be quite a difficult task.

AnimalLinkedList.remove()

You will need to search through the list to try and find the animal in question and remove it. Make sure that the next/previous node links are in the correct order when you are done.

AnimalLinkedList.contains()
Not surprisingly, contains searches through the list and attempts to match the name of the animal to one in the list.

AnimalLinkedList.sort()
This method sorts the list. For this task I want you to use an insertion sort.
Notes on Assignment Two

· Because we are restricting this project to only using the Animal class as data, you do not have to store data as a generic Object like we have done in lectures.

· You may not use any part of the Java Collection framework.
· You must follow the java/programming conventions and style guidelines taught in 101.

· You must not place any of your assignment code in the AssignmentTwo.java file. You can place extra code there to help test your program if you wish, but this will not be marked.
· The AnimalLinkedList class is a DOUBLY linked list and must be implemented as such.

· If you have used head/tail references in your list implementation, you will need to make sure that they are updated corrected when new nodes are added and removed from this list.

· You must use an insertion sort to sort this list.

Submission Guidelines

You must submit all files contained in the assignment source code except animals.txt and AssignmentTwo.java. Refer to the assignment drop box for more information.
