CMPUT 301
User Interfaces and Software Design
Winter 2000
Section B2 Final Exam
April 19, 2000
E. Strovliel

The exam is closed books.
There are 9 questions for a total of 100 marks
You have 2 hours to complete it.

Good Luck!
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(Question 1: 20 points)

(Note: = = implies)

Points

Question

1

Class Bis a subclass of A
=Where an instance of Ais used, an instance of B could also be used

ClassBis a subclass of A
=B reuses the code of all the methods of A that it does not override

Class B is a subclass of A
=For each method m of A that B overrides, the preconditions of A.m
should be stronger than the preconditions of B.m

Class B is a subclass of A
B may not deliver a behavior defined in A

1. ClassBisa subclass of A

2. Class A defines an instance method m
3. Boverrides m

4. Bis an object instance of subclass B

gets executed

=If object b receives a message b.m, then the method defined in class A

Class A is abstract
=All methods of A must be abstract

An interface may include the implementation of some of its behaviors

exist without each other

In composition by containment, neither the container nor the contents may

In the CRC methodology of 0O design, the responsibilities of a class A
describe the other classes that can use the services of A

Class B extends class A
=An addition of any new method to the interface of B should take into
account the interface of A

Class B contains class A

of B that use the changed methods of A

=Changes to the implementation of A will necessarily affect the methods

Class B extends class A
=Changes to the interface of A will necessarily affect the B

1. ClassBisa subclass of A
2. ClassCisa subclass of A
=Where an instance of B is used, an instance of C could also be used

inheritance which is both design and code reuse.

Reuse by composition is essentially code reuse, as Opposed to reuse by




(Question 2: 8 points)

Give examples of violations of the principles of “reducing short memory load" and “enabling reversibility of
actions". Discuss two examples for each principle.

(Question 3: 8 points)

Identify two techniques for coordinating multiple windows and give an example of a situation where each one is
applicable (you can use examples from existing systems or make up your own).

(Question 4: 10 points)

You are developing an interface to a portfolio tracking application. A portfolio contains several different assets.
You want to Support trend analysis (j.e., calculating worth in time) of the whole portfolio as well as individuall
assets. The portforlio worth is the sum of the worth of al| its assets. Design a class hierarchy to represent the
above classes. Discuss (and indicate in the diagram) the relevant methods for each class, inheritance,

You have an already developed human resources application which contains an overtime class, responsible
for calculating the monthly overtime pay of an employee. Not al| employees are eligible for overtime. You want
therefore to control the access to this class, so that each time an employee class sends an
ca/c_oveﬂime(emp/oyee) message to it, messages from ineligible employees are blocked. You don’'t want to
change the overtime class itself, because the fules for the calculations are too complex and you don'’t want to
disturb the working implementation. Identify an applicable design pattern for this situation, explain why the
pattern is applicable, and show how it should be applied by drawing the class diagram for the solution to this
problem. Indicate the relevant methods for each class, inheritance, composition and other relations among
classes, as well as abstract classes and interfaces.

(Question 6: 10 points)

Direct manipulation interaction style: describe the style, discuss its advantages (that is, when and why does it
work well) and its disadvantages.

(Question 7: 12 points)

Your task is to design a hierarchical (tree structured) menu for selecting among videotapes available in g
videostore . Consider two alternatives: for each one, discuss the principles used for grouping and for organizing
the selection options at each level of the tree. Compare the alternatives in terms of ease of use (performance)
and ease of learning.

(Question 8: 12 points)

You can use real users to evaluate the user interface of an application during development or after delivery and
deployment, Identify one method for each category (during and after). For each of these methods, discuss why
it is useful, how it should be applied, and what are its advantages and disadvantages.




(Question 9: 10 points)

e _
ings j

Participant Profile

NAME:]

GROUP NUMBEH.‘M
EMAIL ADORESS:[Z\\:

Briefly describe our role in the project

2. IHow would you rae the qwifity of coklaboration within your team?
i

1) }l{youhadmtewnmate:hamemtdaathur

equired a project,
H fvould you choose to form 2 group (exactly the 3ame ) again ? |
i i

: : —
i |
M. xl'Howwouddyourateyourlearnleaderr0thlsleadershipofthepfoiect? "

Briefly describe the roles of your teammates in the project.

Are you done ? Then click on “Submit Responses~ beloye.
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The exam contains 9 questions.

You may not use any textbooks or notes or any other materials during the exam,

You have 2 hours to complete it.
At the end you must return this question sheet with your paper.

Good Luck!
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(Question 2: 8 points)

Give examples of violations of the principles of consistency and error prevention. Discuss two examples
for each principle.

(Question 3: 8 points)

(Question 4: 10 points)
You want to display the time from the computer clock on a widget on the user's display, in a manner that would
allow the user to change the number and type of clock widgets that s/he wants to use. Identify an applicable

design pattem (there are more than one), explain why the pattem is applicable, and show how it should be
applied by drawing the class and interaction diagram of the pattem in the context of your problem.

(Question 5: 10 points)

(Question 6: 10 points)

Describe Fitts' law. Describe an experiment that you could use to evaluate its validity (you can design your own
or talk about one of the experiments mentioned in class). Give an example for how it could be used for user

interface evaluation.

(Question 7: 12 points)

Your task is to design a "family pictures” viewer. The viewer should enable the user to browse through a large
set of pictures organized in folders, to select one or multiple pictures for detailed viewing, and to copy/move
pictures from one folder to the other. (NOTE: you may draw the interface for the viewer if you want.)

1. What principle would you choose to organize the pictures in folders?

2. How many windows would you have and what technique would You use to coordinate the operations
between them?

3. How would you implement the copying/moving actions?

Discuss and explain your answers.
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(Question 8: 12 Points)

Identify three user-interface evaluation methods using usability experts. For each of these methods, discuss its
process (what materials it requires and how it is caried out) and what are its advantages and disadvantages,
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