Submission Sheet

IT420 Fall 2007 Project 1 
Database Design and Implementation
Project Responsibilities Due: Wednesday, 14 February, 2007 before class

ER Model Due: Tuesday, 20 February, 2007 before class
Entire Project Due: Wednesday, 7 March, 2007 before class
Team:__________________________________________________

Team Member Names:_________________________________________________


Extra Credit Performed: _______________________________________________
This is a Programming Project.  For this project, midshipmen will work in groups of three or four. The individual grade for the project will be based on the team grade and the individual performance on completing the project. You may not discuss the project with anyone outside of your group. You may seek clarifications pertaining to system requirements from either Dr. Crainiceanu or Capt Balazs.

Submission requirements (each team will have one submission):
· Electronic submission: Upload the files created for each part of the project to Project 1 on Blackboard  
· Hard copy: Hard copies of the files created for each part of the project, stapled to this submission sheet. 
Grading:

5 Points: Part 1: Project Responsibilities

30 points: Part 2: Design the ER model 
15 points: Part 3: Transform ER model to relational model 

15 Points: Part 4: Verify tables are normalized
15 points: Part 5: Write SQL to create the tables in SQL Server
20 points: Part 6: Write SQL to answer typical user queries
Project Description

In this project you will develop a real database application for your company. 

Many of the companies here at USNA -- you may even be the MISLO for one of these companies -- have fairly simple web pages. They consist of static HTML files, images and other types of flat files. Some of these web pages may contain very complicated Java scrips, but nearly universally they lack the flexibility a database back-end would provide. 
The goal of this project is to design and implement a database for your company. In the next project you will develop a web based interface for the database.

Part 1: Project Responsibilities (5 points)

For this part of the project your team is to:

1. Choose a project leader. The project leader will be the instructor’s point of contact with your team. The project leader is also responsible for ensuring that work is distributed in a fair manner to each team member and that the work is getting done.
2. Read through the project description and divide up the project in sections of responsibility (ex. ER Diagram, Normalization). Each team member should be responsible* for some section of the project. 
*Responsibility for a section of the project does not mean that the team member is to do that section of the project alone; it simply means that the member will supervise that section.

3. Record the name of the project leader, the sections of responsibility, and the team member responsible for each section. 

Send email to your instructor with information in Point 3 above. Turn in a hard copy with the same information. This section of the project is due 14 February, 2007, before class.

Part 2: Entity-Relationship model (30 points)

Create an Entity-Relationship model that incorporates the specifications described below. You must specify the entities, their attributes and identifiers, the relationships between entities with an appropriate verb phrase, and the appropriate minimum and maximum cardinalities for all relationships. Use the crow’s foot notation in the diagram. In your design, make and state reasonable assumptions about the data, if not clearly specified in the assignment. If there is some information you cannot capture in the ER diagram, specify so.
Design Specification

Below are the minimum specifications for your database. For extra credit, you are encouraged to add to these specifications, based on your experience.

Every company has many members, each with a rank. Members of the company are divided into midshipmen, who have an alpha, and active duty (i.e. company officer, senior enlisted) who have a previous assignment. Each midshipman has a position in the company. There are two types of positions: command and non-command. Each midshipman has either a command position or a non-command position. Each command position is held by exactly one midshipman. Non-command positions can be held by multiple midshipmen. Command positions command a least one other position. (See Appendix C for an organizational chart of the command positions)

Midshipmen also belong to groups. These groups include, but are not limited to, sports, ECAs, and year groups.  Each midshipman in a company should have a biography that includes personal (but not sensitive) information and an official photo. (See Appendix A for an example Bio form)
Companies maintain libraries of photos, videos and audio files of interest to company members, as well as forms and policy letters disseminated to company members. Each of these items should be stored in the database (all database systems have some data type that can store either text or binary data), together with the item creation date, file name, file type (img, doc, txt, etc.), and a description of the item.  
Next requirements are optional for groups of 3 people:

Companies maintain a calendar of events, with event name, location, and time. These events include, but are not limited to, company meetings, ECA meetings, sporting events, and social events. These events are either optional or mandatory. Mandatory events can be mandatory for all midshipmen or for just a group of the midshipmen in a company.

Companies also have scheduled watches. Each watch duty has a specific date, time, place, responsibilities, and midshipman assigned to it, as well a midshipman organizing the watch, and a number of hours prior to watch a mid can still reschedule the watch. (See Appendix B for an example watch notification report).
TURN IN: ER diagram that captures the requirements above. This section of the project is due 20 February, 2007, before class.
Part 3: Relational model (15 points)

Transform the ER model developed in Part 1 into a relational model. Follow the steps described in “ER to Relational” lecture, or Chapter 6 of the textbook.
Write the SQL statements to create the tables, with their columns, data types and whether null values are allowed for the column or not, default values (if any), primary keys for each table, alternate keys and foreign keys if appropriate. Note that if a table R has a foreign key attribute referencing another table S, you must first create S and then create R. If a table R has a foreign key attribute referencing a table S, and S has a foreign key attribute referencing R, you have to create both R and S, without the foreign key constraints, and then use ALTER TABLE statements to add the foreign key constraints to each table.
If there is some semantics in the ER diagram that you cannot capture in the relational tables, explicitly state so. 

TURN IN: A file containing all your SQL create table statements for this section.
Part 4: Normalization (15 points)
For each table identified in part 3: 

1) Ensure the table is in 1st Normal Form. If the table is not in 1St Normal Form, re-design the table, so the resulting tables are in 1st Normal Form.

2) Determine all the functional dependencies in each of the tables. If a table is not in Boyce-Codd Normal Form, decompose the table such that the result tables are in Boyce-Codd Normal Form. 
TURN IN: A document identifying all the functional dependencies for each table in part 3, and, for the tables not in 1NF or not in BCNF, the decomposition in BCNF tables. 

Part 5: Create tables in SQL Server (15 points)

Write the SQL statements to create all the tables you designed in Part 4. Note that if a table R has a foreign key attribute referencing another table S, you must first create S and then create R.

Create a file that contains all the SQL statements from Part 3 and Part 5, in the correct order. Executing this file in SQL Server should create all the tables for your database. 
TURN IN: A file containing all the SQL statements to create the entire database. 
Part 6:  Queries (20 points)
a) Appendix A contains a typical midshipman member biography form. Write the INSERT statements to insert the data from the member biography form into the appropriate tables. 

b) Write the SQL insert statements to populate the Command and Non-command tables using the positions in Appendix C.

c) (Optional for teams of 3 people) Appendix B contains a watch duty notification. Write the SQL INSERT statements to insert the data from the watch duty notification into the appropriate tables.

d) (Optional for teams of 3 people) Write an SQL query to find all the event titles, the time and the location for events in a given date range.
e) Write an SQL query to find the most popular hobby for the midshipmen in your company. 

