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Case Study 18       Internet and Exchange Billing

Internet and Exchange Billing

Problem Description

A small telecommunication company located in Chicago provides basic local calling service, long-distance calling service, and internet service to customers located in the south part of Illinois. Currently, the information about customers, billing transactions, rates offered, etc. is recorded in Excel spreadsheets. The company is interested in building a decision support system that will (a) help manage the information about customers and transactions; (b) facilitate the process of billing the customers; (c) help the management make decisions about extending their services; etc. 

Database Design

We present below 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. Customer: The main attributes are social security number, name, address, telephone number, sign-in date, etc.  

2. Service: The main attributes are name and description. Note that (a) for the internet usage and basic local call package, a fixed monthly rate is charged; (b) for the long-distance calls, the customer could buy the “special” long-distance package that costs $5/month and then for each call pay $0.04/minute, or otherwise pay $0.1/minute.

Note that the company records the following information about the customers’ monthly consumption: date, consumption amount, amount due, and due date.   

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 the following search queries:

a. Create a query that prompts for the name of a customer and returns the type of services offered to this customer.

b. Create a query that prompts for the name of a service (e.g., internet, long-distance calls, etc.) and returns the monthly revenues of the company from this particular service.

c. Create a query that prompts for the name of a customer and returns the monthly consumption of this customer in the last twelve months.

2. Create a query that reports at the end of a month the total amount due from each customer. Include in this query the name of the customer, and itemize the customer’s monthly consumption by service type.

3. The following information demonstrates the progress of this business in the last year. 

a. List the total number of new internet connections per month in the last year.

b. List the monthly income collected from internet, local calls, and long-distance calls during the last year.

4. The management has realized that some of the customers have made it a habit to submit late payments. Service restrictions will be imposed on these customers. List the customers who have made at least five late payments.
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: customers, services, etc. These forms allow the user to add, update, and delete information about customers, services, etc.
3. Create a form that allows the user to browse through the name of the customers. For the selected customer, present the following: social security number, name, address, type of service provided, and telephone number. Create a subform that presents the following information about the selected customer: a list of monthly payments made during the last twelve months and the corresponding monthly consumption by service type (e.g., internet service, local calls, or long-distance calls). Insert a command button that, when clicked-on, presents the amount due and due date for the current month’s bill of this customer.  
4. Create a form that allows the user to choose from a combo box a service type. Create a subform that lists the name, address, and average monthly payments of the customers who use this particular service type. Insert a command button that, when clicked on, calculates the total revenues from this service in the last twelve months. Insert another command button that, when clicked-on, returns a list of the new connections set during the last month. 
5. Create a “Search” form. This form includes at least three command buttons. When a particular command button is clicked-on, one of the search queries (presented previously) is run and the results are presented.     
6. Use a tab control to create a form that presents the information about different services provided by the company. 

Design a logo for this database. The logo may include the picture of a computer, telephone, etc. Insert this logo in the forms created above as well as on the reports that you will be creating next. Have the background color of the forms light yellow and the border color for the titles dark green. Include the following in the forms created: record navigation command buttons, record operations command buttons, and form operations command buttons as needed. 

Reports
1. The following reports are created at the end of the month and include the following:

a. List of the customers who use the internet service. For each customer, report the following: name, address, amount due, and due date.

b. List of the customers who use the local phone service. For each customer, report the following: name, address, amount due, and due date.

c. List of the customers who use the long-distance calling service. For each customer, report the following: name, address, amount due, and due date.

2. Create the end-of-month billing report for a customer. This report should include the following: customer’s social security number, name, and address; monthly consumption by service type; amount due by service type; total amount due; and due date. 

3. Create the end-of-month transaction report. This report presents a list with the name of the customers who made a payment in the last month and the amount paid. Calculate the total amount received (overall customers).

4. Use the label wizard to create labels with the addresses of customers. 

5. Use the chart wizard to plot the following:

a. Total number of new internet connections per month during the last twelve months.

b. Total monthly revenues by service type in the last twelve months.

Visual Basic.NET Application Development

This database application can be used by clients, mangers, etc. In the following figure we present a tentative layout of the system. 


In the welcome screen, the user can choose one of the four 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 and forms already created in the Access Application Development section be included in here.

Services: The user can search the database to retrieve information about different services offered, such as service type, rates offered, etc. 

 Statistics, graphs, and data mining: This option provides various statistics, plots trends, and performs data analysis. 

Customers: The user can browse through or search the database to find more about a particular customer. Only the managers have access to this part of the database. 

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 customers, services, etc.

Web Extension

The next step of this project is to develop an ASP.NET web application that will enable the users to access this database from personal computers at home or in the office. Having web access to this database will allow customers to set service connections on-line, check their accounts, or browse the database to learn about promotions. To be able to see a billing statement, the user needs a login name and a password. Only the database administrator can have access to the update forms.

In developing the ASP.NET web application, create forms similar to the ones described in the VB.NET Application section.
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