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Decision Support System for a Car Rental Company

Problem Description
CRC is a local car rental company. Recently they have extended their activity by increasing the number of cars carried of different sizes and models. As their business is growing, CRC feels the need of better managing the information they carry about customers, cars, reservations, etc. They are interested in creating a database decision support system that would help with the following issues: identifying the number of cars by size and model to carry in their inventory, facilitating the process of making reservations, managing the data on reservations, etc. 

Database Design

We present the main entity types of this database. For each entity type, we provide some of the corresponding attributes. Use this information in order to: (a) Build an Enhanced E-R diagram; (b) Transform the Enhanced E-R diagram to a relational database. Identify the primary key(s) and the foreign key(s) for each relation. Draw the relational integrality constraints; (c) For each of the relations created, indicate its normal form. If the relation is not in the 3NF, decompose it into 3NF relations.

1. Car: The main attributes are identification number, model, size, purchase price, purchase date, etc.

2. Customer: The main attributes are identification number, name, address, telephone number, e-mail, birthday, gender, current balance, etc.

3. Employee: The main attributes are identification number, name, address, birthday, gender, education, position with the company, salary, etc.   

Note that when a customer makes a reservation, the following is recorded: reservation date and time, pick-up date and time, return date and time, pick-up location, return location, payment amount, payment date, etc. The company keeps track of unsatisfied customer requests.    

Access Application Development
The following are some of the queries, forms, and reports one can create in order to increase the functionality of the database:

Queries:
1. The following set of queries helps with financial analysis:

a. Present the total revenues generated during the current month.

b. Present the total revenues generated by model during the current year.

c. Present the total number of new customers in the current month.

d. Present the total number of reservations by model during the current year.

e. Present the cars bought during the current year. For each car, present the following: identification number, model, size, and price.

f. Present the total amount of money spent for buying new cars during the current year.

2. Create a query that prompts for a date and lists details about the pick-ups scheduled for that date.

3. Create a query that prompts for a date and lists details about the returns scheduled for that date.

4. Create a query that prompts for a date and returns the total number of cars available on that date. Group the information by model.

5. Present for each car model the average percentage use (e.g., Average % use of model X = (Total nr. of days being rented cars of model X)/(365*Total nr. of cars of model X)). 

6. Calculate the average duration of a reservation. Group the information by model.

7. Find the five most preferable car models. Find the least preferable car model. 

8. Present the average demand per month.

9. Find the busiest time period.

10. Present the average percentage use of the most preferable car models during the busiest period of the year.

11. Calculate the percentage of unsatisfied customer requests.

12. Create a query that prompts for an employee identification number and returns a list of reservations made by this employee. 

13. Create a query that lists the names of the customers who have made at least one late payment.

14. Create a query that lists the identification number and name of the customers who have returned the rental cars late.

Forms:
1. Create a user sign-in form together with a registration form for new users.

2. Create the following data entry forms that are used for database administrative functions: cars, customers, reservations, etc. These forms allow the user to add, update, and delete information about cars, customers, reservations, etc.

3. Create a form that allows the user to select from a combo box a pick-up date. Insert a subform that presents a list of cars that are available on the selected date. For each car, present the following: identification number, model, production year, and daily (rental) rate.

4. Create a form that allows the user to browse through the information carried in this database about the cars. Insert a textbox that presents the average percentage use of the selected car. Insert a subform that presents the current reservations of the selected car. For each reservation, present the following: identification number; pick-up date and time; return date and time; identification number, name, and address of the customer who made this reservation; daily rate; payment amount; and payment date. Insert a command button that, when clicked–on, returns a list of the five most preferable car models. 

5. Create a form that allows the user to browse through the information stored in this database about customers. Insert a subform that presents detailed information about the reservations made by the selected customer. Highlight the reservations that have a late payment or a late return. 

6. Create a form that enables users to access different financial reports. One could build such a form using command buttons. When the user clicks on a particular command button, one of the reports (1.a, 1.b, …, 1.e) is generated.           

7. Create a form that provides access to different statistical indicators of business performance. One could build such a form using command buttons. When the user clicks-on a particular command button, one of the reports (2.a, 2.b, …, 2.f) is generated.

Design a logo for this database. Insert this logo in the forms created above. Pick a background color for the forms and colors for the borders of the titles. Include the following in the forms created: record navigation command buttons, record operations command buttons, and form operations command buttons as needed. 

Reports
1. Create the following financial summary report:

a. Report annual revenues generated from rentals. Group this information by car model. 

b. Report annual expenses in purchasing new cars. Group this information by car model.

c. Report the total annual expenses in salaries.

d. Report the annual earnings of the company. Group this information by car model.

e. Report monthly earnings during the current year. Highlight the most profitable month.

2. Create the following reports that present important business performance indicators:

a. Report the total number of day-reservations per month during the current year.

b. Report the total number of day-reservations per car model during the current year.

c. Report the percentage use of each car model. 

d. Report details about the unsatisfied customer requests during the current year. Group this information by date. Present the percentage of unsatisfied customer requests.

e. Report the total number of new customers per month during the current year.

f. Report the total number of customers per year during the last five years.  

3. Use the label wizard to prepare labels with the address of each customer.

Visual Basic.NET Application Development

This database application can be used by the CRC employees and managers, customers, the database administrator, etc. In the following figure we present a tentative layout of the system. 


In the welcome screen, the user can choose one of the five options presented. We give details about the forms or set of forms to be included in each option; however, you are encouraged to add other forms you find relevant. We suggest that the queries, forms, and reports already created in the Access Application Development section be included in here.

Cars & Reservations: Users browse this part of the database to make a reservation, update a reservation, identify cars that are preferred by the customers, etc.

Customers: This part of the database presents information about customers. 
Employees: This part of the database presents information about employees.  
Statistics, Graphs & Data Analysis: Users browse this part of the database to identify trends in the revenues generated by model; total number of rentals per model; percentage usage of a car model; etc.   
Update: This form allows the user to add/delete/update the information kept in this database about cars, customers, reservations, etc.

Web Extension
A user may access this database from personal computers at home or in the office. The user could be a customer, an employee, or a manager of CRC, the database administrator, etc. The user should have a login name and a password to be able to access the system. The employees use the system to identify the following: revenues generated by car model; total number of rentals by model; percentage of unsatisfied customer requests; new car purchases; average percentage use of a particular model; etc. Customers use the system to make a reservation, update a reservation, update their personal information, etc. The database administrator can have access to the update forms. 

Develop an ASP.NET web application that will enable the users to access the database and perform the activities described above. Your application will have forms similar to the ones described in the VB.NET Application section.
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