INSY 4306 Exam 2
Instructor: Dr. Nerur

Summer 2003
Instructions:

1. You must answer ALL the questions.

2. List your assumptions (if any).
3. Assumptions must be realistic.
1. A hotel reservation system allows customers to reserve a type of hotel room (e.g. smoking, double beds, etc.). A reservation may be followed by a room rental for a hotel room of the type reserved. The customer may call and cancel his reservation at least 24 hours prior to check in. In terms of processing, there is no difference between a walk-in customer and one who books in advance. There is a payment associated with every reservation. Payment may be by credit card, check, or cash. The hotel may offer seasonal discounts that should be reflected in the final invoice/bill that the customer is given at the time of checkout.
a) Draw a class diagram for the description given above. You DO NOT have to show the Façade and the GUI classes. You must use the UML notation for the diagram. Indicate some of the attributes and behaviors that may be in the Reservation class.
30 POINTS

b) Draw sequence diagrams for the following use cases:



Make Reservation



Check into hotel



Cancel Reservation





30 POINTS

INSY 4306 Exam 2
Instructor: Dr. Nerur

Fall 2002

Instructions:

4. You must answer ALL the questions.

5. List your assumptions (if any).
6. Assumptions must be realistic.
Max. points: 75

1. A hotel reservation system allows customers to reserve a type of hotel room (e.g. smoking, double beds, etc.). A reservation may be followed by a room rental for a hotel room of the type reserved. The customer may call and cancel his reservation at least 24 hours prior to check in. There is a payment associated with every reservation. Payment may be by credit card, check, or cash. The reservation system should also distinguish between corporate customers and individual customers. Corporate customers typically get discounts while individual customers don’t.

a) Draw a class diagram for the description given above. You must use the UML notation for the diagram. Show the attributes and behaviors that are in the Reservation class. 30 POINTS

2. Use an example to illustrate and explain the difference between aggregation and composition. 10 POINTS

3. Consider the following implementation of a stack.
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In this diagram, a Stack inherits from a Vector. A vector is like an array. The inheritance basically implies that a Stack “is-a” vector. The only operations/behaviors associated with a Stack object are pop(), which pops the last object that was pushed into the vector, push(), empty(), and full(). The actual implementation of these behaviors is not important at this time. From an OO design standpoint, is this correct? If it is not, what is wrong with it? What is the right way to implement the Stack class?

10 POINTS
7. You are to develop a system for a clinic. The primary purpose of the system is to schedule appointments for patients. Patients usually call in to schedule appointments. The appointments result in a visit, unless the patient cancels the appointment. If a patient does not show up, the appointment is canceled. The visit may result in some medication, which is prescribed by the doctor who attends on the patient. The patient has to make his/her payment at the end of the visit. Payment may be by credit card or check. 

Draw a class diagram (using the UNL notation) to reflect the requirements of the system described above.
25 POINTS
INSY 4306 Exam 2
Instructor: Dr. Nerur

Fall 2002

Instructions:

8. You must answer ALL the questions.

9. List your assumptions (if any).
10. Assumptions must be realistic.
1. Consider the following implementation of a stack.
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In this diagram, a Stack inherits from a Vector. A vector is like an array. The inheritance basically implies that a Stack “is-a” vector. The only operations/behaviors associated with a Stack object are pop(), which pops the last object that was pushed into the vector, push(), empty(), and full(). The actual implementation of these behaviors is not important at this time. From an OO design standpoint, is this correct? If it is not, what is wrong with it? What is the right way to implement the Stack class?

10 POINTS

2. A vehicle registration happens in a county of a state, and involves a particular vehicle and its owners. You may assume that there is only one owner per vehicle. Each vehicle maps to a vehicle description that includes its make, model, year, and manufacturer. A registration can be renewed multiple times for the same owner and vehicle at the same county OR a different one. It is necessary to keep track of the county in which the renewal was made. The vehicle registration system is to be designed for quick retrieval of information about any vehicle or any vehicle owner (in any state or county) and the related registration details.

a) Draw a class diagram for the description given above. You DO NOT have to show the GUI and Façade classes.

30 POINTS

b) Draw sequence diagrams for the following use cases:

Register Vehicle

Renew Vehicle



30 POINTS

3. Assume that an account in the Banking Application has the following characteristics:

1.         An account is in the “Open” state when it is created

2.         When the account balance falls below the minimum balance, it goes to the “Overdrawn” state, and the customer is notified immediately. Such an account would be restored to the “Open” state as soon as the balance goes above the minimum required.

3.         Accounts that remain in the “Overdrawn” state for 30 days are put in a “Hold” state.

4.
An account object goes from the “Hold” state to the “Open” state when a message called removeHold() is sent to the account object.

5.
Accounts that remain in the “Hold” state for 30 days are automatically canceled, in which case the account goes to the “Canceled” state.

6.                  In addition, the customer may cancel an account, which would put the account in the “Canceled” state. Cancellation may be done when the account is in the 

Draw a statechart to model the lifecycle of an account object.
30 POINTS
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11. You must answer ALL the questions.

12. List your assumptions (if any).
13. Assumptions must be realistic.
1. Why should multiple inheritance be avoided?
10 POINTS

2. A hotel reservation system allows customers to reserve a type of hotel room (e.g. smoking, double beds, etc.). A reservation may be followed by a room rental for a hotel room of the type reserved. The customer may call and cancel his reservation at least 24 hours prior to check in. There is a payment associated with every reservation. Payment may be by credit card, check, or cash. 

a) Draw a class diagram for the description given above. You DO NOT have to show the Façade and the GUI classes. You must use the UML notation for the diagram. Indicate the attributes and behaviors that are in the Reservation class.
30 POINTS

b) Draw sequence diagrams for the following use cases:



Make Reservation



Cancel Reservation





30 POINTS

3. Draw a statechart diagram for the following description.

A book object in a library may go through many states. These are described below:

The book object goes from the “Available” state to the “Not Available” state when the last copy of the book is checked out. If the copy of the book being checked out is not the last one, it will remain in the “Available” state.

The book object goes from the “Available” state to the “Hold” state when the last copy of the book is put on hold.

A book can be on hold for no more than 7 days, after which it goes to the “Available” state.

When a copy is returned, 

a) the book object goes to the “Hold” state if there is a hold on the book and all other copies of the book are checked out.

b) The book object goes to the “Available” state if there is no hold on the book.

Draw a statechart diagram to show the lifecycle of a book object.
30 POINTS
