Course on Software Architecture 





 Fall 2001

Homework 1

A Billing System

Due October 1st, 2001

The objective of this homework is to better understand the pipe and filter architectural style. The homework consists of two parts. In the first part you will have to describe the architecture of a billing system using the pipe and filter paradigm. In the second part you will have to modify your architecture in order to implement new functionalities.

Problem Statement

An organization issues invoices to customers.  Once a week, payments, which have been made, are reconciled with the invoices and receipts are issued. For those invoices, which have not been paid within the allowed payment time, a reminder is issued. Your task is to design a pipe and filter architecture for such billing system.   The system will receive input from a file containing the invoices and form another file containing the payments made.  It will have to output two files, one containing the name of the customers who will have to receive a receipt and another containing the name of the customers whom will receive a reminder.  The input files are field-oriented and space-separated, and each line contains one single entry.  The fields of the invoice file are as follows:

3137328
Bonsangue
143,15

Invoice_no
Customer_name
amount_due

The fields of the payments file are as follows:

3137328
143,15

Invoice_no
amount_payed

Assignment (part A)

Your task is to design a pipe and filter architecture for the billing system described above. You should

1. Identify the filters that are appropriate for the architecture. Text should be used to describe their behavior.   As a rule of thumb, 1-2 paragraphs should accompany each filter.

2. Provide an architectural diagram using a graphical notation (and don’t forget the legend) for the system using the filters identified above.

Assignment (part B)
Your task is to use your billing system as the basis for designing two new systems, which will have to satisfy some extra requirements. The new systems should also adhere to the pipe and filter architectural style.

1. Modify your architecture so that the two output files are sorted by customer name.

2. Modify your architecture so to handle the case a customer pays a different amount than what required by the invoice. Discuss and justify your design decisions.

Submission Guidelines

Your homework should be written as a LaTeX or Word document, and should include your name and student number.  Your document is due to October 1st. You may give it to me at the end of the class or submit it by e-mail to marcello@liacs.nl.
