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1. West Star Marinas is a chain of twelve marinas that offer lakeside service to boaters; service and repair of boats,
motors, and marine equipment; and sales of boats, motors, and other marine accessories. The systems development
project team at West Star Marinas has been hard at work on a project that eventually will link all the marina's facilities
into one unified, networked system.

The project team has developed a use-case diagram of the current system. This model has been carefully checked. Last week, the team invited a
number of system users to role-play the various use cases, and the use cases were refined to the users’ satisfaction. Right now, the project manager feels
confident that the as-is system has been adequately represented in the use-case diagram.

The director of operations for West Star is the sponsor of this project. He sat in on the role-playing of the use cases and was very pleased by the
thorough job the team had done in developing the model. He made it clear to you, the project manager, that he was anxious to see your team begin work
on the use cases for the to-be system. He was a little skeptical that it was necessary for your team to spend any time modeling the current system in the
first place but grudgingly admitted that the team really seemed to understand the business after going through that work.

The methodology you are following, however, specifies that the team should now turn its attention to developing the structural models for the as-is
system. When you stated this to the project sponsor, he seemed confused and a little irritated. “You are going to spend even more time looking at the
current system? I thought you were done with that! Why is this necessary? I want to see some progress on the way things will work in the future!”

‘What is your response to the director of operations? Why do we perform structural modeling? Is there any benefit to developing a structural model of
the current system at all? How do the use cases and use-case diagram help us develop the structural model?

2. Holiday Travel Vehicles sells new recreational vehicles and travel trailers. When new vehicles arrive at Holiday Travel

Vehicles, a new vehicle record is created. Included in the new vehicle record are a vehicle serial number, name, model,
year, manufacturer, and base cost.

When a customer arrives at Holiday Travel Vehicles, he or she works with a salesperson to negotiate a vehicle purchase. When a purchase has been
agreed upon, a sales invoice is completed by the salesperson. The invoice summarizes the purchase, including full customer information, information
on the trade-in vehicle (if any), the trade-in allowance, and information on the purchased vehicle. If the customer requests dealer-installed options, they
are listed on the invoice as well. The invoice also summarizes the final negotiated price, plus any applicable taxes and license fees. The transaction
concludes with a customer signature on the sales invoice.

a. Identify the classes described in the preceding scenario (you should find six). Create CRC cards for each class.
Customers are assigned a customer ID when they make their first purchase from Holiday Travel Vehicles. Name, address, and phone number are
recorded for the customer. The trade-in vehicle is described by a serial number, make, model, and year. Dealer-installed options are described by an
option code, description, and price.
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VERIFYING AND. When a customer arrives at Holiday Travel Vehicles, he or she works with a salesperson to negotiate a vehicle purchase. When a purchase has been
e AL mopEL agreed upon, a sales invoice is completed by the salesperson. The invoice summarizes the purchase, including full customer information, information
i:j:::;s on the trade-in vehicle (if any), the trade-in allowance, and information on the purchased vehicle. If the customer requests dealer-installed options, they
QuESTIONS are listed on the invoice as well. The invoice also summarizes the final negotiated price, plus any applicable taxes and license fees. The transaction
z:‘éf:s concludes with a customer signature on the sales invoice.
D@ R a. Identify the classes described in the preceding scenario (you should find six). Create CRC cards for each class.
» PART TWO: DESIGN Customers are assigned a customer ID when they make their first purchase from Holiday Travel Vehicles. Name, address, and phone number are
5 :::TE;LN;E: recorded for the customer. The trade-in vehicle is described by a serial number, make, model, and year. Dealer-installed options are described by an
oy option code, description, and price.
epnens b. Develop a list of attributes for each class. Place the attributes onto the CRC cards.
L A= are GySEEmES Each invoice lists just one customer. A person does not become a customer until he or she purchases a vehicle. Over time, a customer may

purchase a number of vehicles from Holiday Travel Vehicles.

Every invoice must be filled out by only one salesperson. A new salesperson might not have sold any vehicles, but experienced salespeople have
probably sold many vehicles.

Each invoice only lists one new vehicle. If a new vehicle in inventory has not been sold, there will be no invoice for it. Once the vehicle sells,
there will be just one invoice for it.

A customer may decide to have no options added to the vehicle or may choose to add many options. An option may be listed on no invoices or it
may be listed on many invoices.

A customer may trade in no more than one vehicle on a purchase of a new vehicle. The trade-in vehicle may be sold to another customer who
later trades it in on another Holiday Travel vehicle.

c. Based on the preceding business rules in force at Holiday Travel Vehicles and CRC cards, draw a class diagram and

document the relationships with the appropriate multiplicities. Remember to update the CRC cards.

1 Because abstract classes are essentially not necessary and are not instantiated, arguments have been made that it would be better not to include any of them in
the description of the evolving system at this stage of development (see J. Evermann and Y. Wand, “Towards Ontologically Based Semantics for UML Constructs,”
in H. S. Junii, S. Jajodia, and A. Solvberg (eds.) ER 2001, Lecture Notes in Computer Science 2224 (Berlin: Springer-Verlag, 2001): 354-367. However, because
abstract classes traditionally have been included at this stage of development, we also include them.

2 D. Bellin and S. S. Simone, The CRC Card Book (Reading, MA: Addison-Wesley, 1997).

3 A.R. Dennis, 1.S. Valacich, T. Connolly, and B.E. Wynne, “Process Structuring in Electronic Brainstorming,” Information Systems Research 7, no. 2 (June 1996):
268-277.

4 For example, see C. Larman, Applying UML and Patterns: An Introduction to Object-Oriented Analysis and Design (Englewood Cliffs, NJ: Prentice Hall, 1998);
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