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CSE3308 – Software Engineering and Design

OO Analysis and Design Exercises

a) A library has the following items stored on its shelves:

· Books

· Journals

· CDs

· Conference proceedings

· Videos

Some of the above items may be loaned for periods of time, while others may not be loaned.

Draw a class model to represent the above situation.
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b) A program called SimJungle has a variety of classes that represent the various objects that can exist in the Jungle. They are:
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· Tigers which move, eat Monkeys and can die

· Toucans which can move, eat plants and can die

· Snakes which move, eat Toucans and can die

· Monkeys which can move, eat plants and can die

· Explorers who can move and name landmarks

· Volcanoes which cannot move and which can explode

· Waterfalls which cannot move and which can flood

· All the objects take it turns to act and perform whatever actions they are designed to perform

Draw a class model to represent the above situation.

c) In an analysis of a car rental system, we have come up with the following class

CAR

Attributes





Operations

Make






rent

Year






insure

Model

Colour

License Plate

Date of rental

Date returned from rental

Kilometres travelled

Person renting

Insurance Policy Number

Date Policy issued

Company Policy obtained from

Policy Cost

Is this a good class? If you don’t think it is a good class, what suggestions could you make to improve the analysis? If you think it is a good class, why?

This class mixes abstractions and therefore could be improved. It mixes the abstraction of Insurance Policy, Car Rental and Car. It would be advisable to split the class into three separate classes 

d) What is wrong with the following diagram?
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This is not a good example of the inheritance relationship, Living Room etc, are not a ‘kind of ‘ house. Therefore the ‘is-a’ relationship is not maintained. In this case we should be using composition, as a room is an integral part of the house and the house object would have lifetime ownership of the room objects. That is, when we destroy the house object, the room object will be destroyed along with it.

e) What is wrong with the following class diagram?
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The potential problem with this design, is that it could be quite possible to have a printer which is not an accountable asset. In which case, the design would break. To avoid this, it would be best if the Printer didn’t inherit from Accountable Asset, but instead had an association with it.

f) A sporting club has asked you to design a system for them to record the various people associated with the club. They inform you that they have the following types of people associated with them. 

· Reserves players

· Firsts players

· Captains

· Coaches

· Club Directors

· Club Members

· Life Members

· Honourary Members

· Employees

· Medical Staff

How would you analyse the above situation to provide the club with a flexible solution.



g) You are to design a stock monitoring system for use on the Internet. The system needs to work as follows:

· A central server keeps track of the stock prices for all possible stocks

· Each user selects a number of stocks to be on their stock board

· Whenever a stock changes price, the price on the user’s stock board is updated if the change in price meets certain rules that the user has set, otherwise the stock is updated every 10 minutes.

How would you design the system to meet the above requirements?


h) While exploring an old castle, you and a friend discovered a bookcase that you suspected to be the entrance to a secret passageway. While you examined the bookcase, your friend removed a candle from its holder, only to discover that the candle holder was the entrance control. The bookcase rotated half a turn, pushing you along, separating you from your friend. Your friend put the candle back. This time the bookcase rotated a full turn, still leaving you behind it. Your friend took the candle out. The bookcase started to rotate a full turn, but this time you stopped it just short of a full turn by blocking it with your body. Your friend handed you the candle and together you managed to force the bookcase back a half turn, but this left your friend behind it and you in front of it. You put the candle back. As the bookcase began to rotate, you took out the candle, and the candle stopped after a quarter turn. You and your friend then entered to explore further.

Develop a state diagram for control of the bookcase that is consistent with the previous scenario. What should you have done at first to gain entry with the least trouble?


To gain entry with the least trouble, take the candle out and quickly put it back before the bookcase completed ¼ turn

i) Mulga Bill’s Petrol Station

You have been asked to build a system to help run Mulga Bill’s Petrol Station. Mulga Bill being a canny chap has asked you to present him with a preliminary requirements analysis and business model before he will pay you any money. Produce the following documents for Mulga Bill

· Use Cases for all major activities

· A Use Case Diagram

· A Class Model

· State Diagrams for any classes with interesting behaviour

System Description

Mulga Bill’s service station can be described as follows:

1) It sells a variety of goods to its customers. These goods include petrol, food, publications and automotive parts.

2) Mulga Bill’s cashiers sell the goods to customers.

3) Customers fill up their cars with petrol by selecting the type of petrol they wish to use and the amount they wish to pump into their car

4) Customers pay the cashiers using cash, credit or EFTPOS

5) The service station stores all the petrol in three tanks, one each for diesel, unleaded and leaded petrol.

6) Each pump can dispense all three types of petrol.

7) While pumping, the dispenser displays the amount of petrol pumped and its cost. It also shows the cost per litre for that type of petrol. The amount and cost is reset each time the pump is used.

8) When the customer hangs up the pump, the amount and cost of the petrol is transferred to the Cashier’s station.
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