Patrick Denney

CS482

Homework #1

If you were to design a system for the registrar office using C/JAVA, will you be creating a new data structure?  

Yes,  I would use a B-Tree tree data structure to implement the database.  They allow for fast searching and easy expandability.  For the elements (In Java) I would extend the existing primitive type's object class and add functionality to make them into a linked list.  For instance, I would call a class Field1, which the user wants as a Float column named lets say “GPA” and have it extend the Float class.  From here I could add functionality like getNextColumn(); which would help me traverse through the table.  This would provide the function of the “Primary Key” within my database so that the “Primary Key” could be the fundamental building block of the B-Tree.  Once that element is found then it would be linked the the remaining fields in the table. To make a database with linked tables then a B-Tree with node of type B-Tree would need to be created.

What will be the basic operators of the new data structure that you will need to develop? 

The basic operators would be those of a normal Tree structure.

Btree(Node root) <--constructor

void Add(Node name)

void Delete(Node name)

Node find(String name, T Value)

and than under the Node Class:

Node(Value) <--constructor

Node(Value, Node Next) <-- overload constructor

void Find(String ColumnName)

T Value() (T as used in Generics in Java as a Object stand-in)

String Type()

void SetNextNode(Node E)

What will be the function of each basic operator? 

First we define the fields of the database as a linked list of Nodes.  The Type() function will return the values of the Node Object's instance variable that contains the description of the column (i.e. in the above example this would return “GPA”).  The Value() function will return the value of that field in the table.  This will be our primary key that we use to traverse the table with.  We can link this Node with the other columns in the table and that record's values for each column.

A B-Tree Object can then be created with the Btree() constructor.  After each “Primary Key” Node is created it can be inserted in the B-Tree with the Add() function.  If a Node needs to be removed from the tree then the Delete() function can be used.  If a field needs to be returned then you will need to know the name of the Column and the “Primary Key” value.  the find(name,value) function will first retrieve the “Primary Key” node and then transverse the link list (Using Node.Find(name) )until the Type() function's return type matches the name variable, then the value of that Node will be returned.

Database limitations:

-There must be a Primary Key

-This Primary Key must be unique 

-As extra Primary Keys are added the speed of the database is reduced (A B-Tree would need to be created for each Primary Key)

-Addition of more then 1 Primary Key would mean we need a Linked List that traverses both ways or at least has a Instance Variable containing it's root node.  

How long (hours, days, weeks, months) do you think that you will be able to implement the basic operators of your new data structure? 

From scratch?  I would probably say at least a couple of weeks to get a working copy if I was going to school and working on this.  If I worked on this 8 hours a day for 5 days a week at a real job I could kick is out in about a week.  However, the above design didn't account for security and wouldn't function as a solid database.  I would have to use Threads to lock out tables while other people are updating them and I didn't account for deleting columns or copying tables.    

