0707.321– Principles of Software Engineering

Project B
Issued: Monday, April 08, 2002 (Section 1)

Wednesday, April 10, 2002 (Section 2)

Group registration due: Wednesday, April 10, 2002 (Section 2)

Friday, April 12, 2002 (Section 1)

Submission due: Monday, April 22, 2002 (both sections)

Design

You will be asked to produce a design for an E-ZPasssm-like system, according to the specification below.  Your design will include various Design phase elements discussed in class or in the textbook.  It will be a high-level design (I’m not asking for a low- or middle-level technical details), intended to provide an executive summary (4-7pp, with figures) of the system design.

Tasks

1. By the first date listed above, form a group of 2-3 people from your section, and provide me (preferably in class, but via email if necessary) with your names.  You cannot work with anyone with whom you worked on the previous Project.

2. By the final due date, submit (as a group) the following: 

a) A 200-word overview of the system design


b) Graphical representations (supplemented and linked with words as deemed necessary) of the following:

i. Context model (“What are the boundaries of the system?”)

ii. Structural model(s) (“What are the sub-systems?  How do they communicate?”)
iii. Behavioral model(s)

iv. Data model(s)

v. Control model(s)

vi. Use-case scenarios, where appropriate


c) A list of any assumptions you had to make to resolve apparent ambiguities in the specification


d) A description of how your group worked on this project. (Was all the work done in meetings? Were tasks parceled out and done otherwise independently?)

Notes

1. If the system specification is ambiguous about a requirement, make a reasonable assumption, and document it.

2. Resist the urge to introduce new features not specified in the handout. 

3. A single submission per group is required.  Submission via email (with documents included as attachments) is strongly preferred.  The email submission must include the names of everyone in the group, and CC: everyone in the group. 

QuickiePass Specification

User Requirements (Customer perspective)
1. Before a prospective customer can use QuickiePass, they must register for the service, providing name, home address, telephone number, automobile registration info, a security password, and a valid credit card (number and expiration date).
2. Prospective customers can register for – and existing customers can update –accounts via a public “Web” site.
3. Registered customers shall receive a transmitter unit (a “tag”) in the mail after their registration information has been validated.  The tag is a small device that can be affixed to a dashboard or windshield.
4. To use their QuickiePass tag instead of paying cash at toll plazas, customers must drive through designated traffic lanes at the plaza at a speed not exceeding 10 mph.  
5. If the customer’s account is in good standing, the QuickiePass Toll Plaza Receiving Unit will detect the tag’s signature, deduct the toll from the customer’s account, and signal to the customer/driver that it is OK to proceed.
6. If the system is unable to validate the customer, a photograph shall be taken of the driver’s car and a bill sent in the mail.
7. Indication lights in the QuickiePass traffic lane will alert the customer when it is free to proceed out of the plaza.
8. Turnpike mode: For toll roads, QuickiePass lanes at entry to the toll-road will record the entrance, and lanes at exit will access the appropriate toll.
9. When their account balance has been depleted (falls below $5), the customer’s balance shall be replenished, and their credit card billed $25.
User Requirements (Administration perspective)

1. The QuickiePass Toll Plaza Receiving Unit (QPTPRU) must be very reliable, not failing to detect transmissions from a customer’s transmission unit (tag), under a range of weather conditions, more than once every 5,000 cars.

2. If the system is unable to validate the customer, a photograph shall be taken of the driver’s car, and the driver will be signaled to proceed.  A bill for the toll shall be sent to the registered owner of the car.

3. The detection system at the QuickiePass lanes must be very reliable, sounding an alarm and taking a photograph of the car that proceeded through the lane without getting a proper “Go” signal.

4. All of the QPTPRUs at a toll plaza will be linked to a QuickiePass Toll Plaza Collection Computer (QPTPCC).  The QPTPCCs will all be linked to the QuickiePass Central Processing Unit (QPCPU), which will validate customer tags, and log all QuickiePass customer transactions.

5. Validation of tags entails verifying that the customer account is in good standing (positive balance) and that the automobile associated with the account has not been reported stolen.

6. If a stolen car is detected going through a QuickiePass-equipped toll plaza, the system will silently inform the State Police of the event.

7. The QPCPU shall be in periodic communication with the State Police database of stolen automobiles.

8. Once a customer’s account balance has fallen below $5, the QPCPU will attempt to replenish the account by billing $25 to the registered credit card.  If communication was achieved with the credit card company and the credit charge was rejected, the customer’s QuickiePass account will be temporarily suspended.

9. Turnpike mode: on entry to a toll-road, the QPTPRU will transmit the record of the customer’s entry to the QPCPU.  Upon exit, the QPCPU will detect the completion of the trip and calculate the appropriate toll to deduct from the customer’s account.

10. Customers will be mailed a record of all their QuickiePass transactions on a monthly basis.

11. An administrative interface must be provided to allow QuickiePass System administrative staff to make corrections/changes to customer accounts as necessary.

