Project 5
Introduction

The purpose of this project is to expand your java programming capabilities.  You will create a miraculous metamorphosis on the applet we have been using in lecture/recitation/lab the last week or so.  You will start with the applet we finished with in recitation last week and begin your transformation of Frankenstein proportions.  You will be required to add several menus and implement the menu options in addition to making sure that all of the buttons in the button bar are fully operational.  You will also be able to play a little bit of mad scientist by attempting to create compounds from the elements in your database.  For example, you will try to determine that water is composed of 2 hydrogen and 1 oxygen.  But more on that later.
Background

You will need to know a little bit more about chemistry than we have discussed previously.  Don’t panic because we will keep it simple.  In fact, we are really oversimplifying the problem and solution to suit our needs here.  We are expanding the capabilities of our applet to build compounds from an ingredient list that you provide.  Here is where we start to simplify things a bit.  We are going to use a list of given valences (we are not going to provide valences for every element either).  For our purposes, a compound will be valid if the combination of these valences equals 0.  We will also place the restriction on you that if an element has multiple valences and you are attempting to build a compound with multiple atoms of that element, you may only use one valence for all atoms of that element.  For example,  Hydrogen (H) can be either +1 or -1.  This means that in our program H2 will not be allowed (even though in real life it would be allowed).  It also means that in water where we have 2 H and 1 O that both H must use the valence of +1.  To try and deviate from this rule would make this program an unattainable process for this project.  Heck, I would not even want to consider all of the chemistry needed to write such a program.
Example Execution 

Your applet must look and run exactly like our sample.
You may run our example by going to 

http://web.ics.purdue.edu/~whitew/cs178/project5
(Available on 23 Nov)
Algorithms

You will need to carefully consider a number of algorithms to successfully complete this project.  
You must modify the given applet by adding all additional buttons, text areas, and menus.

You will need to consider how to build compounds.  The only help we are going to give you is by providing you with some of the implementation details below.

The algorithm to write to a file in an applet can be rather tricky.  You have seen how to do it using the DataOutputStream class which uses binary writing methods.  You may want to look at use the PrintWriter class.  You may use the PrintWriter class by using something similar to the following:


   FileOutputStream fos = new FileOutputStream("compoundFile.txt");


   PrintWriter outStream = new PrintWriter(fos);

         outStream.print(name + "  ");

You are not required to use either method, but may choose based on which you prefer. 
Implementation Details

· You must add and activate the following menus

· File

· New  -  creates a new file to save your element database too

· Open – opens a file containing an element database

· Save – saves the current database to the currently opened file

· Save As – saves the current database to a new file name

· Quit – exits the applet 

· Edit

· Find All – displays all elements in the database

· Find 

· By Element – searches the database for the element listed in the element name field.  If it finds it in the database all fields are populated. 

· By Symbol - searches the database for the element listed in the element symbol field.  If it finds it in the database all fields are populated.    
· Save Changes – Saves any changes made to the database fields after one of the two above searches.

· Sort

· Sort By Element – sorts the database by element name and displays the result in the status field

· Sort By Symbol - sorts the database by element symbol and displays the result in the status field

· Sort By Properties - sorts the database by properties and displays the result in the status field

· Compounds

· Build Compound – attempts to build the compound from the list of ingredients.  If it is a valid compound and the compound is contained within the knownCompounds file then all information is listed.  If it is not already in the knownCompounds file then you will need to add it and state that it was added.

· Containing Element – lists all compounds containing the elements listed in the ingredients list.  You will need to play with this feature to figure out all of the possibilities.

· You must activate the Save To File Button.  This button will save the element database to the file name listed in the filename textfield  This is the only filename that is optional.  The name of the compounds can only be saved to compounds.txt. 

· You will need to implement the ElementCompounds class.

· You will need the following constructor
Compound(ChemElement [] ingr, int [] qty);

Where [] ingr is the list of elements and [] qty is the corresponding quantity of each ingredient proposed to form a compound.

1. You will need to create new compounds using

Compound water = new Compound(myIngr, myQty);

Project Submission

The project must be turned in electronically by Sunday, December 5 at 11:59 pm. You MUST use the cvs repository in Eclipse in order to check out or check in (submit) your files.
If you are having problems come in early!

Please feel free to email or come by my office if you have any questions.
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