Lab 2:  
 Data Modeling 

In this lab you will develop your data modeling skills by translating system requirements and descriptions into an Entity-Relationship data model using Information Engineering (crow’s foot) notation. 
ER Model Quick Review
Entities

· Something that can be identified and the users want to track

· Described by attributes

· Some attributes are identifiers: attributes that identify entity instances

Relationships

· Non-identifying relationships

· Non-identifying relationships are 1:1 or 1:N relationships between strong entities or between one strong and one weak, non-id-dependent entity.

· A dashed relationship line is used for non-identifying relationships.
· If one of the entities is weak, this fact needs to be specified in a text box.

· An oval appears next to an optional entity (minimum cardinality 0).
· Identifying relationships

· The identifier of the parent is always part of the child’s identifier. The child is id-dependent on the parent.
· A solid relationship is used for identifying relationships.  
· An oval appears next to an optional entity (minimum cardinality 0).
· Many-to-Many Relationships

· N:M relationships.
· A solid relationship line is used. There is no way to set minimum cardinalities in ERWin(need to write in a text box)
· Categorization Relationships

· Relationships between a Generic Entity (Supertype) and Category Entities (Subtypes).

· If subtypes are exclusive, one supertype relates to at most one subtype.

· If subtypes are inclusive, one supertype can relate to one or more subtypes.
· Discriminators are attributes of the generic entity that indicates the type of category an instance belongs to.

· Relationship Names

· Relationship names normally consist of a verb or phrase expressed from the standpoint of the parent, followed by a slash, and followed by a verb phrase expressed from the standpoint of the child.
Part 1:  The Modeling Tool - ERWin
We will use ERWin as the database modeling tool.  To get to the blank database page do the following:
· Open ComputerAssociate’s ERWin

· Cancel the ModelMart Connection Manager dialog

· Select Create a new model ->logical.

· From Model->Model properties->Notation, choose Information Engineering option.
The “shapes” available for use (entities, relationships) are in the toolbar. You draw in the worksheet pane by first selecting the desired “shape” from the toolbar. You can then specify the properties for the “shape” by double-clicking the shape in the worksheet pane. 
Experiment with the interface to get accustomed with creating entities, relationships, cardinalities, and verb phrases.  I will do a brief ERWin overview in class.
Now you should be ready to do some modeling.  Below are a few exercises to be completed as homework if not completed in lab.  Include cardinality information in your data models where appropriate.
Part 2: Exercises
Create the Entity-Relationship model for the following situations. Show the entities, their attributes and identifiers (called primary key in ERWin), the relationships and the appropriate cardinalities (minimum and maximum) for all relationships. Provide an appropriate verb phrase for each relationship. Write down any assumptions you make. 
Exercise 1:  The Public Affairs Office at USNA needs to produce a calendar of events at the Academy. To be able to do that, that office wants to build a database. In particular, it wants to keep track of topics, speakers or performers, categories of audiences (public, brigade, department, etc) and actual events (including event date). 
Exercise 2:   You are the manager of the NAS Jacksonville flying club and volunteered to create a database to help manage club information.  The following is your view of club operations:

· The club has an address, phone, and FAA license.
· The club has 8 aircrafts but is expanding the number of aircraft soon. Aircrafts are tracked by FAA number, and each airplane is of a specific model.

· The club has aircrafts of several models, and each model is identified by a model number (i.e. Cessna-172), has a capacity, weight and cost to rent for one hour.
· An aircraft is owned by one or more people and a person may own (or partly own) more than one aircraft.  You have files containing owner information (name, address, phone, etc).
· The club has several members, and keeps track of names, phone number, rating, and total_hours for each member.
· All flights are tracked. Flight data includes date rented, date returned, pilot name, aircraft rented, total time flown.
· The club has a number of tests that are used periodically to ensure that aircrafts are still airworthy. Each test has a FAA test number, a name, and a maximum possible score.

· The FAA requires the club to track each time a given aircraft is tested. For each testing event, the information needed is the date, the number of hours a technician spent doing the test, and the score the airplane received on the test.

Exercise 3:  Your friend “Bubba” owns several video stores and is too cheap to buy a database program, so you volunteered to create it for free (what a pal!).

· Each video store has a name, address, phone number, and business license.
· The video stores have employees.  In addition to their contact information, each employee is designated as “inventory control”, “Sales Associate”, or “store manager”.  
· The video store has hundreds of videos tracked by a barcode, title, release date, director.  There can be multiple copies of the same video, but each copy will have a unique barcode.
· Videos are rented to customers and rentals include check out date, return date, and release type: new release if release date less than 4 months, or old release otherwise. 
· Customer information consists of contact information plus a credit card number in the event the video is not returned.  A customer can pay a one-time fee to be a “premium” customer entitling them to special offers.  Premium customers must provide an email address to be notified about special offers.
· The store maintains a “reservation list” for its premium customers.  One week prior to new release premium customers can reserve a copy of the new release.  The reserve list has the name of the customer, the name of the video, and the date they wish to rent the video.  Customers are notified via email stating the 24-hour period for which that video will be reserved for them.
Exercise 4:  For this particular exercise you are not given much detailed information about entities and their attributes. In this case you are both the developer of the database and the customer (end user).   Your entities should include both the identifier(s) and other attributes that you deem important and appropriate.

 Your title is “Assistant Operations Officer for Surface Warfare” on a fleet staff and must track and maintain data about ships, deployments, port visits, etc.  The current system uses multiple excel spreadsheets which results in duplicated data (error prone!) and no easy way to query information across the several different spreadsheets.  As an “IT Guru” you see that a database system is the correct tool to track the information. Below is a brief description of information that the database must be able to manage (again, you flush out some details about appropriate attributes and identifiers):

· You track all ships in the fleet 

· A ship makes many deployments over time

· You track port visits of the ships. 

· You track the CO, XO, and Operations officer for all ships

· There are currently three overhaul facilities used by the fleet and ships are placed into overhaul on a regular basis.  You track overhaul information.
Lab Turn In:   Put your name on each one of your data models and bring a hard copy to class on Friday, 27 January 2006 for turn in.  No late submissions will be accepted.  










































