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Question 1 [10]

List and briefly describe the five (5) parts included in the description of a design pattern.

(Chapter 13, Page 428)

1. Pattern name —
a title or name used to recognize the design pattern.

2. Problem -
a description of what the problem is that requires a solution. In other words, justification for the need for
this particular design pattern.

3. Solution -
a description of how to implement this design pattern.

4. Example —
a specific example showing a diagrammatic or programming solution. Specific so that it is obvious how
this design pattern is applied.

5. Benefits or consequences —
How this design pattern solves the stated problem. What are the specifics of the solution with regard to
the identified problem.

Question 2 [10]

List and briefly describe the five (5) activities of systems analysis.

(Chapter 2, Pages 42 — 44)

1. Gather detailed information —
meet with users to understand the business processes and needs
2. Define requirements —
document findings by building models such as use case diagram and class diagram
3. Prioritize requirements —
decide which requirements (such as use cases) should be done first
4. Develop user-interface dialogs -
work with the users to define exactly how they will use the system and what interactions with the system
are required




5. Evaluate requirements with users -
ensure that the requirements are complete, accurate, and prioritized correctly

Question 3 [12]

List and describe six (6) information gathering techniques.

(Chapter 2, Pages 50 — 58)
Information gathering techniques include

Interview users and stakeholders —

the most effective for information gathering, but the most expensive
Distribute questionnaires —

good for finding overview or summary information from many people
Review current system documentation —

good for understanding current processes
Observe current business processes —

also good for understanding the user's processes and requirements
Research vendor solutions —

good for generating new ideas and learning what already has been done
Collect user comments —

good for finding out about problems with current processes

Question 4 [10]

Consider the following narrative:

The purchasing department handles purchase requests from other departments in the company. People in the
company who initiate the original purchase request are the “customers” of the purchasing department. A
case worker within the purchasing department receives the request and monitors it until it is ordered and
received.

Case workers process requests for the purchase of products under R1,500.00; write a purchase order; and
then send it to the approved vendor. Purchase requests over R1,500.00 must first be sent out for bid from the
vendor that supplies the product. When the bids return, the case worker selects one bid and then writes a
purchase order and sends it to the vendor.

Develop an activity diagram based on the above narrative. Note any ambiguities or questions that you have as
you develop the model. If you need to make assumptions, also note them.
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(Chapter 2)

Question 5

In-house Customer

Select bid

Send out bid

Purchasing Department Vendor
Make purchase
request
Receive
requests
<15007?
Yes
No
Request bid
Develop bid

[10]

Extreme Programming (XP) is an adaptive, Agile development methodology that was created in the mid-1990s. In

no more than two paragraphs, discuss the core values of this methodology.

(Chapter 10, Pages 312 — 313)

The four core values of XP—communication, simplicity, feedback, and courage—drive its practices and project
activities. You will recognize the first three as best practices for any development project. You will also notice that
the fourth is a desired value for any project, even though it might not be stated explicitly. Here are brief

descriptions of the four core values of XP:



Communication.
One of the major causes of project failure is a lack of open communication among the right players at the
right time and at the right level. Effective communication involves not only documentation, but also
verbal discussion. The practices and methods of XP are designed to ensure that open, frequent
communication occurs.

Simplicity.
Even though developers have always advocated keeping solutions simple, they don’t always follow their
own advice. XP includes techniques to reinforce this principle and make it a standard way of developing
systems.

Feedback.
As with simplicity, getting frequent, meaningful feedback is recognized as a best practice of software
development. Feedback on functionality and requirements should come from the users, feedback on
designs and code should come from other developers, and feedback on satisfying a business need should
come from the client. XP integrates feedback into every aspect of development.

Courage.
Developers always need courage to face the harsh choice of doing things right or throwing away bad code
and starting over. But all too frequently, they haven’t had the courage to stand up to a too-tight schedule,
resulting in bad mistakes. XP practices are designed to give developers the courage to “do it right.”

Question 6 [23]

Figure 2 below shows a domain class diagram for a ticket-processing system based on four classes (Officer, Ticket,
Driver and Court) which includes attributes, associations and multiplicity.

Officer Ticket
badgeMumber ticketNumber
name HateOfTicket
rank 1 timeOfTicket
primaryAssignment 0 - ocation
mailingAddress _ wiolationType

fineAmount
datePaid
plea
o« rialDate
" verdict
o+
1
0.1

Driver Court
licenseNumber courtName
name udge
address pddress
expirationDate
dateOfBirth
restriction

Figure 1: Domain class diagram for a ticket-processing system
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6.1 Create a set of CRC cards showing these classes, responsibilities and collaborations. (23)
6.2 Draw a design class diagram based on your CRC cards. Include method names. (10)
(Chapter 12)
8.1
Officer
getOfficerIngo-( )
TicketContiroller
verifwOffices () Office+
Vet 'Dr‘f,\*ar @ Thriver

vecowdTicket { ) Ticket Driver

getDviverinfo-( )

Mote: verifyOfficer and verifyDriver
be methods of the TicketController, or
they may be internal logic. The answer
would depend 1_:n the design of the user Ticket
interface.

created icket ()

8.2

Officer Ticket

tticketNumber: integer
rdateOfTicket: date
HtimeOfTicker: time
Hocation: string
tviolationType: string
HineAmount: currency
+datePaid: date

Fplea: string

HtrialDate: date
rverdict: string

rofficerlD: string
rbadgeNumber: string
Fname: string

Frank: string
rprimaryAssignment: string
rmailingAddress: string

TicketController lrgetOfficerinfo ()

rverifyOfficer ( ) rcreateTicket ( ... )
tverifyDriver ()

krecordTicket ()

Driver

HicenseNumber: integer Court

Fname: string FcourtlD: string

raddress: string
rexpirationDate: date
dateOfBirth: date
Frestriction: string

tgetDriverinfo ()

FcourtName: string
Hudge: string
raddress: string




Question 7 [15]

Figure 13-32 in the prescribed textbook shows an activity diagram for a Return Books use case of a university
library system. Develop a first-cut sequence diagram that only includes the actor and problem domain classes.

(Chapter 13)

Library — Return Books use case

aBT:BookTitle Loan

CheckoutHandler Loanltem

LibraryClerk

1 |
beginBookReturn () | |

| |
B |

| *returnBook (booklD, copy#)

Have to assume visibility
between BookCopy and Loan

|

|

| qupdateStatus () |
’% |

| updateloan (bookID)

%
|
|

|
returnBook (bookID, copy# )

| | status := updatelLoanitem( )

I o7

title, status | status status |

succesMsg, title, status | | | |

|
endBookReturn { ) T |

Question 8 [10]

Fully describe the process that must to be followed to do use case realization with CRC cards.

(Chapter 12, Page 383)

1. Select a use case. Because the process is to design a single use case, start with a set of unused CRC cards. The
first card to include should be a use case controller card.

2. ldentify the first problem domain class that has responsibility for this use case. This object will receive the first
message from the use case controller. Using the domain model that was developed during analysis, select one
class to take responsibility. Focus only on the problem domain classes. On the left side of the card, write the
object’s responsibility. For example, a Customer object may take responsibility to make a new sale, so one
responsibility may be Create phone sale.

3. Identify other classes that must collaborate with the primary class to complete the use case. In other words,
identify the classes that have required information or that need to be updated in this use case. As you identify
a collaborating class, go to the appropriate CRC card for that class and write its responsibilities on the cards.
Also, on the back of each card, write the pertinent information about required attributes of each object class.
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Another helpful step is to include the user-interface classes. If a user is part of the team and if some
preliminary work has been done on the user interface requirements, it could be effective to add CRC cards for
all user interface window classes that are required for the use case. By including user-interface classes, all the
input and output forms can be included in the design, making it much more complete.

Add any other required utility classes that are needed to the solution. For example, for a three-layer design,
data access classes will be part of the solution. Usually, each persistent domain class will have a data access
class to read and write to the database.
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