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Handout 8:
Self-Learning via Electronic Documentation:

Object Cloning and Using Collections
Programming in the "real world" is not as simple and straight-forward as this class has been.  Not only are tasks rarely defined very clearly, but the programming languages (e.g. Java) and tools (e.g. Eclipse) are constantly being updated and modified.  Therefore, every successful professional programmer MUST be able to find answers and learn new techniques by themselves, primarily through self-learning using electronic documentation.

There are three major reference sources that I use and recommend you learn how to use:

1. The internet – I usually try to find the answers to my questions on the 'net first.  Generally I do a Google search.  This is a very good method of solving specific problems, for instance trying to decipher a confusing error message.  The internet is also where to look for news, updates, and bug fixes.
2. The Java JDK documentation and Java Tutorial –it is often difficult to get details on the 'net about a particular class (such as all the methods supported by the Vector class), or a good explanation of a general theory of how to do a larger task in Java, such as use collections.  The Java JDK documention is where you should look first for details on the Java language itself, and the Java Tutorial is where you should look for general introduction to programming concepts in Java.  You can then search the internet for details about particular things that the JDK or Tutorial didn't contain or explain well.
3. Java eBooks, including the excellent O'Reilly "Java In A Nutshell" reference, are good places to find large, consistent, integrated tutorials on a number of concepts, especially concepts that JDK and Tutorial ignored or just barely covered.  I also use these reference books when coding to remind myself of the basic concepts (e.g. language syntax or basic usage of arrays).
EXERCISE 1.  Object Cloning:  
[a] Research the topic of copying variables, specifically the task of Object cloning.
[b] Then, write a class called ObjectCopy with methods to (1) copy a primitive array, (2) copy a Vector by creating a new Vector and copying, and (3) copy a Vector by cloning.

[c] In the comments and the top of the ObjectCopy class, use your research to define in words the terms "object", "reference", "pointer", and "cloning", and describe to me the difference between Vector myNewClone = oldVector.clone(); and Vector myNewCopy = oldVector;

EXERCISE 2. The Java Collections Framework:


Collections and operations on collections, such as sorting, are incredibly common tasks to be performed on data of various types.  We have already seen the BubbleSort routine for sorting an array of numbers.  The Java Collections Framework was introduced to help programmers accomplish these tasks.  Your assignment is:

[a] Research Collections, specifically the Java Tutorial "trail" on Collections.
[b] Write a class that asks the users for a list of numbers and a list of words and then use the Collections framework and Iterators to sort each list and print them back to the user in *both* ascending and descending sorted order.

[c] In the comments at the start of your class: (1) define "Collection", (2) define "Collections Framework", (3) list some benefits of using a collections framework, (4) explain the difference between a "Collection" and a "Map", (5) explain the difference between a "Set" and a "SortedSet", (6) explain the difference between a "Vector" and a "List", and (6) define what an "Iterator" is and when and how you should use one.
