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Case Study 16       Billing System at University of North Carolina 

Billing System at the University of North Carolina

Problem Description

For the last ten years, Jane has been the scholarship billing coordinator for the student accounts and university receivables (University Cashier) at the University of North Carolina, Chapel Hill. Her responsibilities include scholarship billing during the academic terms: fall, spring, summer I, and summer II. As the number of students receiving scholarships increased, Jane was facing difficulties in managing the billing process. Billing was done manually, and that was a real challenge. 

In 1993, the university adopted a Student Information System (SIS). This system was supported by a large database used by various departments for administrative purposes. However, Jane was still recording the scholarship billing transactions in Excel spreadsheets. The Excel spreadsheets and Word documents were used to generate invoices and reports. This process was time-consuming and fraught with errors. Upon implementation of the SIS, Jane was assigned the task of designing a module dedicated to special scholarship billing. Jane has a good understanding of how the system works; however, she never took a database management class. Jane is asking you to build the database system for her. Below we present her description of the current billing system.

The university has roughly 450 scholarship athletes during the fall and spring terms. In summer session I of 1999, there were approximately 160 students; 90-100 participated in summer session II of 1999. A full scholarship includes the following: tuition payments, fees, and payments for room, food, and books. A small number of athletes would qualify for a full scholarship. Usually, athletes qualify for tuition payments only, room payments only, etc. Sometimes, athletes may receive any combination of tuition, fees, room, food, or books with any imaginable combination of caps (e.g., full fee payments and $1,000 in tuition; or full payment for books and $500 per month for boarding). 

The coach recruits the athletes and signs an Athletic Scholarship Agreement. The University Department of Athletics sends a copy of the agreement to the Office of Scholarships, Student Aid and the University Cashier. Student Aid mails an award letter to the students and mails a copy of the award to the University Cashier, bookstore, on-campus housing office, and on-campus food court notifying them about the scholarships awarded.

Once a month, the University Cashier is billed by the bookstore, on-campus housing office, off-campus apartments (if any athlete is living off campus), etc. The University Cashier verifies the bills and makes payments.
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. Athlete: The main attributes are social security number, name, gender, birthday, address, citizenship, college, major, scholarship type, special program, sport, tax status, classification (e.g., first year professional, …, fourth year professional, graduate doctorate, graduate masters, exchange student), etc.

2. Scholarship: The main attributes are identification number, name, description (e.g., state scholarship, federal, military, international, mixed, etc.), name of the person responsible, amount of money provided, etc. 

3. Vendor: The main attributes are account number, name, address, telephone number, fax number, name of the contact person, etc. Vendors usually are the on-campus bookstore, the on-campus food courts, on-campus and off-campus housing providers, etc. 

4. Club: The main attributes are name (e.g., football, soccer, baseball, basketball, volleyball, tennis, track and field club, etc.), address, name and telephone number of the contact person, etc.

Note that once a month, each vendor mails to the University Cashier detailed information about the transactions performed by the athletes. The University Cashier makes a payment (usually) equal to the amount charged. For each transaction, the database should keep record of the following: transaction identification number, amount charged, amount paid, payment date, and descriptions.     


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. Create a query that lists the payments made by the University Cashier during the current month. Include the following in this query: payment date, description, amount paid, name of the vendor, and name of the student involved in this transaction.

2. Create a query that lists the social security number, name, and address of the students that have received an award during the current academic year. Include in this query the total amount of money awarded for each student.

3. Create the following search queries:

a. List the athletes that are receiving full scholarships.

b. Present the club that has the highest number of athletes receiving scholarships.

c. List the three most popular clubs.

d. List all the athletes that are currently enrolled in a graduate program. Include in this query the name of the corresponding graduate program.

e. List the name and address of the off-campus vendors. 

4. Create a query that prompts for the name of an athlete and returns the total payment made by the university during the current academic year. 

5. Create a query that prompts for the name of a vendor and returns the total amount of money paid to the vendor during the current academic year. 

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: athletes, scholarships, vendors, etc. These forms allow the user to add, update, and delete information about athletes, scholarships, vendors, etc.

3. Create a search form. This form allows the user to search the database and learn more about athletes, scholarships, etc. Using this form, one can run the search queries presented above. Command buttons can be used to run the search queries and present the corresponding results. 

4. Create a form that allows the user to browse through the different types of scholarships provided by the university. Create a subform that presents a list of the students who are receiving this particular scholarship. Create a command button that, when clicked on, calculates and presents the total amount of money the university is currently paying for this type of scholarship.

5. Create a form that allows the user to choose from a list box the name of an athlete. Create a subform that presents the following information about the chosen athlete: name of the sport club, degree pursued, name of the department and college the athlete is enrolled in, type of scholarship received, etc.    

6. Create a form that allows the user to choose from a combo box the name of a sport club. Create a subform that for the selected sport club presents a list with the social security number and name of the athletes who are members of the club. For each athlete, report the amount of money awarded. Include a command button that, when clicked-on, returns the three most popular sport clubs. Include another command button that, when clicked-on, returns the number of athletes currently participating in each sport club.

Design a logo for this database. The logo may contain the picture of a football, basketball, athlete, etc. Insert this logo in the forms created above. Have the background color of the forms orange and the border color for the titles blue. 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 a report that presents a detailed summary of the transactions performed in the current month. The report contains the following information: account name, vendor name, name of the student involved in this transaction, payment date, amount charged, and descriptions. Group the information by account number and vendor name. Within each group, sort the information by amount paid. Calculate and present the total amount paid to each vendor in the current month.

2. Create an “end of the year” transaction report. This report presents a summary of the payments made to each vendor during the past academic year. The report contains the following information: account number, vendor name, and total amount of money paid. Sort the information by vendor name. Calculate and present the total amount of money paid to vendors.

3. Use the label wizard to create labels with the address of vendors and athletes. 

4. Create the following “end of the year” reports:

a. List the three most popular sport clubs.  

b. List the students who receive full scholarships.

c. Report the account numbers and names of the off-campus vendors.

d. Report the names and social security numbers of the athletes pursuing a graduate degree.    

5. Use the chart wizard to plot the following:

a. Total payments to vendors per month during the last twelve months.

b. Total number of scholarships awarded per year during the last ten years.

c. Total amount paid for each sport club per year during the last ten years.

Visual Basic.NET Application Development

This database application can be used by athletes, sport club managers, vendors, 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 important. We suggest that the queries, forms, and reports already created in the Access Application Development section be included in here.

Athletes: The user can browse the database to learn more about the athletes. 

Scholarships: The user can browse the database to learn more about each scholarship (e.g., sport activities that are awarded scholarships, scholarship types, etc.).  

Vendors: This option provides information about the vendors that do business with the university. 
Clubs: This form allows the user to browse through the information about each sport club. 

Update: The update form requires an administrator login name and password. This form allows the user to add/delete/update the information kept in this database about athletes, sport clubs, vendors, scholarships, etc.

Web Extension
A user may access this database from personal computers at home or in the office. The user could be a vendor, a sport club manager, an athlete, the database administrator, etc. The user should be able to search the database and learn more about vendors, scholarships, athletes, etc. Only 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.

 Reference 

Adapted from a case study found at http://www.ibiblio.org/faint/finosaur/db. 
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