Chemistry Helper Proposal

By Ben Scannell
Operational Concepts
The project I propose to undertake for the rest of the quarter is a program that allows the user to construct compounds using a number of elements (probably not all) and various types of bonds (ionic, covalent, metallic).  The program should have a basic set of rules for verifying the stability of the program and an ability to check a server database for the compound.  The server database should be able to provide information on the compounds, such as name, usage and possible reactions to acquire it.  Users would be able to submit information for compounds; that is, if a user has appropriate permissions they would be able to submit information on a compound to the database.  

The target for this project would be general chemistry students.  However, if it were to become useful enough for the more educated to use it that would certainly not be a drawback.  This idea comes from the building blocks that chemistry students are subjected to.  The benefit of this over those, though, would be the ability to know whether the string of elements you just put together actually exists, and find out information about it.  
The portion about getting permissions to submit is a little foggy, but this allows for the knowledge base of the program to expand.  As this tool is mainly meant for educational purposes, it would be vital that this information increase AND be accurate (this is the snag).

The basic objectives would be to provide the user with a GUI interface for building compounds, a basic logic to verify whether a compound is legal, and the database backend for retrieving information on the compound (if the information exists).

System Requirements
The essential components would be the ability to construct and normalize compounds with atoms.  This should probably be accompanied by some sort of GUI interface to make it easier to use.  The base requirement for the atoms would be a list constituting the first 20 elements, with a few additions afterward.  The point of this would be to simulate common compounds that students might be to see in their beginning labs.  Ability to save and load compounds and to load information on elements/compounds from the database needs to be present.  The ability to update/upload information on a given compound would be a bonus, but not necessarily required.
There should be at least two interactive windows.  One window should be the periodic table of elements from which an element can be selected to add to the compound window.  The compound window will contain the current compound sketch that is being constructed.  The compound window should have buttons for checking the compound for stability, as well as checking it against the database for information.
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System and Software Architecture
I would choose Java as the language for this project.  I would prefer to use this as I would want to make some sort of basic GUI and I think it would be easiest to do with Java.  There will be one panel with buttons for a new compound, elements, bonds, etc.  This listener interface will communicate to a builder package which will handle assembling the compound appropriately, and normalizing it for checking against the database.  There should be a module explicitly for communicating with the database, sending over the compound in question to retrieve information.  Java happens to have a module which enables simple database connections and requests, so this shouldn’t be to hard to implement.  
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Lifecycle Plan
I believe development could go in a kind of staged development, first creating the backend logic that would create and format compounds.  Next would come the GUI, and lastly the database construction and communication portion.  No portion of this is really small, but I believe the schedule would generally be going in increasing order of intensity.  It might be possible to do the backend, GUI and the database all at the same time, but that might be biting off more than we can chew.  Populating the DB would be the last stage, and depending on the amount of information and care, it could take a day to a week.
A worker familiar with databases will be needed to set up and create the database.  It would be preferable to have someone who knows how to create a GUI in Java, as I think this might be a very time-intensive piece of development.  Then we’d just need people who know basic java and OO design to plug the rest of the holes.  In total, I think about 5 people would be a good sized team.  One on the DB, one on the GUI, and the other three working on the backend and helping where needed.

Feasibility Rationale
The amount of time required to implement this depends greatly on the amount of interaction between the program and the DB, as well as how strict the software will be with constructing and checking compounds.  Other than that, communicating with the DB, and creating the basic atom structures should be more time-intensive and not necessarily thought intensive.  The largest risk I see is not being able to normalize the compounds correctly, as well as not being able to figure out an easy structure for storing the compounds.  Shortcuts include not using all known elements, thus cutting the supply of available compounds.  Also, we won’t be constructing a huge DB, just a barebones one…unless time allows.
