COMPUTER SYSTEMS RESEARCH
Code Writeup, example report form, 3rd quarter 2007-2008 

1. Your name: Ben Parr Period: 6 

2. Date of this version of your program: 4/3/08 

3. Project title: Accurate 3D Modeling of User Inputted Molecules Using a Nelder Mead Algorithm 

4. Attach some sort of summary listing of your code, such as an API listing, or an outline of classes, functions, methods, with explanatory comments.

5. Describe how your program runs.  List test input(s) that may be used. Are there incorrect user input(s) that your program handles? 

My program runs as a standard C program. When a user run the executable, he or she can add the path to a file (ex: ./main nicotine.txt). If the path to file is not added, then the window opens up with nothing drawn in it yet. If the user does add the path, that file would be imported, creating and drawing the atoms saved from the model that was exported. While the program is running, inputs from the keyboard and mouse are used to access my programs features.

Input(s) = Program's expected response(s):

1. ./main FILENAME in the terminal) = start my program and import the data 

   in the file given

2. clicking left button and moving the mouse = rotate the model

3. scrolling up or down on the scroll wheel – zooming in and out on the 

   model

4. pressing '1', '2', or '3' on the keyboard = changing the type of bond 

   that will be drawn

5. right click on an atom or bond = select that atom or bond

6. pressing the 'Back Space' or 'Delete' button = deletes the selected 

   atom or bond

7. clicking the middle/scroll button = activate menu system where you can 

   import/export a model or select the element you want to draw

8. left click while holding the 'Ctrl' key = create a new atom

9. right click while holding the 'Ctrl' key = create a new bond

10.left click while holding the 'Shift' key = move the selected atom 

   based on movements of the mouse

6. What is the program analyzing as far being used for your senior research project this year?

In order to test the Nelder Mead algorithm that I coded, I made a dummy original simplex by copying the same one. I changed only the first element in the each copy so I could tell the difference between the copies. My energy function also returned an arbitrary number. Uses these dummy functions, I was able to lightly test my Nelder Mead function. Once I get the original simplex and energy function coded, I will be able to thoroughly test my Nelder Mead Algorithm.

When given a file to import that doesn't exist, my program Segmentation 

faults because I could not find a way to check to see if the file exists in 

C. This is the only input error that is not handled. My program does nothing 

when the given other incorrect user input.

7. How has your program evolved during third quarter?  What do you expect to be your final version by the end of this school year, by the end of this school year, what do you hope to have as a final version of your program in relation to this current version? What will you demonstrate during your final presentation? 

I know have the Nelder Mead algorithm coded. This algorithm has five steps: order, reflection, expansion, contraction and shrink. I have finished coding all five of these steps. During the fourth quarter, I will finish programming the original simplex and the energy function. I will then thoroughly test the Nelder Mead algorithm. By the end of the year, I expect an user-friendly program that allows users to easily create models of molecules and then have the program position the atoms correctly. 

8. What will be the major research points you’ll write about for the final version of your research paper?

The major research point that I will write about for the final version of my research paper will be the use of the Nelder Mead algorithm in my program. I am using the algorithm to position the atoms correctly. I can test how well it does this against actual data from experiments, and then be able to report my results.

