IE565                Services-enabled Enabled         Spring 2009

Homework1: Object-Oriented Software Analysis and Design (40 points)
Due date: 1/20/2009 before class
Analyze each of following problems and represent the design in the form of a class diagram.

1. Weather monitoring Station: 

This system shall provide automatic monitoring of various weather conditions. It must measure wind speed and direction, temperature, barometric pressure, and humidity. The system shall also provide these derived measurements: wind chill, dew point temperature, temperature trend, and barometric pressure trend. The system shall a means of determining current time and date, so that it can report the highest and lowest values of any of the four primary measurements during the previous 24-hour period. The system shall have display that continuously indicates all eight primary and derived measurements, as well as the current time and date. Through the use of a keypad, the user may direct the system to display the 24-hour high and low value any one of the primary measurements, together with the time of the reported value. The system shall allow the user to calibrate its sensors against known values, and to set the current time and date.

(Don’t you wish Requirements to all our problems were stated this precisely?)

2. 4-cycle lawnmower: (This problem may not yield to representation using Use Case Model; but try it anyway.)

(Adapted from Object-oriented Modeling and Design by J. Rambuagh et al)

Power is developed in the above engine by the combustion of a mixture of air and gasoline against a piston. The piston is attached to the crankshaft via a connecting rod, and moves up and down inside a cylinder as the shaft rotates. As the piston moves down, an intake valve opens, allowing the piston to draw a mixture of fuel and air into the cylinder. At the bottom of the stroke, the intake valve closes. The piston compresses and heats the mixtures as it moves upward. Rings in grooves around the piston rub against the cylinder wall providing a seal necessary for compression and spreading lubricating oil. At the top of the stroke, an electrical spark from a spark plug detonates the mixture. The expanding gases develop power during the downward stroke. At the bottom, an exhaust valve is opened. On the next upward stroke, the exhaust gases are driven out.

Fuel is mixed with air in a carburetor. Dust and dirt in the air, which could cause excessive mechanical wear, are removed by an air filter. The optimum ratio of fuel to air is set by adjusting a tapered mixture screw. A throttle plate controls the amount of mixture pulled into the cylinder. The throttle plate, in turn, is controlled through springs by the operator throttle control and a governor, a mechanical device, which stabilizes the engine speed under varying mechanical loads. Intake and exhaust valves are normally held closed by springs, and are opened at the right time by a cam shaft which is gear driven by the crankshaft.

The electrical energy for the spark is provided and times by a magnet, coil, condenser, and a normally closed switch called the points. The coil has a low voltage primary circuit connected to the points and a high voltage secondary connected to the spark plug. The magnet is mounted on a flywheel and as it rotates past the coil, it induces a current in the shorted primary circuit. The points are driven open at the right instant by a cam on the crankshaft. With the aid of the condenser, they interrupt the current in the primary circuit, inducing a high voltage pulse in the secondary. (Note: Any grammatical and technical errors in the above text are intentional.)

3. ATM Machine, the data dictionary/defintion of which was in the lecture.
4. A fast food business McBurger Queen Inc. wants to try out a new concept in drive-through orders. Instead of cars driving up to a window and ordering, customers park in designated parking lots. An attendant with a hand-held device will approach the parked cars to take orders and transmit them through wireless and collect the money (or charge). When the order is ready it will be delivered to the car. McBurger Queen Inc. has designed the user interface of the hand-held device according the specifications given by an ergonomist. The display is enclosed.

Customer can

1. specify burger type

2. select drink type and size

3. choose side order

4. add other additives 

5. cancel last item

6. cancel entire order

If many items are needed they will be ordered one by one even if they are the same. We want to keep the interface simple.

Assume any other specification but record the assumptions you make.

5. Library Management System:
· The Library Management System is a support system for the library.

· A library lends books and magazines to borrowers, who are registered in the system, as are the books and magazines.

· A library handles the purchase of new titles for the library. Popular titles are bought in multiple copies. Old books and magazines are removed when they are out of date or in poor condition.

· The librarian is an employee of the library who interacts with the customers (borrowers) and whose work is supported by the system.

· A borrower can reserve a book or magazine that is not currently available in the library, so that when it is returned or purchased by the library, that person is notified. The reservation is canceled when the borrower checks out the book or magazine or through an explicit canceling procedure.

· The library can easily create, update, and delete information about the titles, borrowers, loans, and reservations in the system.

· The system can run on all popular technical environments (UNIX, Windows, OS/2, etc.) and has a modern graphical user interface (GUI).

· The system is easy to extend with new functionality.

