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1. [Short Questions; 20 marks total]

(@) [Eliciting Requirements— 5 marks| One of the challenges of requirements €licitation
isdealing with bias. Name and describe two types of bias. Give an example of each.

Motivational bias occurs when someone makes accommodations to please the interviewer or a
third party. For example, in an interview an employee may alter his response to a question in
order to please his or her supervisor.

Notational bias occurs when the terms used to describe a problem affect our understanding of it.
For example, when using goal modeling we may be biased to think in terms of goals (thisistrue
of any modeling technique you use).

[Note: other types of bias include observational and cognitive.]

(b) [Feasibility Analysis—5 marks] In cost/benefit analysis, the return-on-investment and
the payback period are often computed. Describe each of these calculations and discuss the
information that they provide. How are they used to determine the feasibility of the project?

Return-on-investment (ROI) is a measure of the lifetime profitability of an investment. Itisthe
ratio of the benefits of the investment to the amount invested.

The payback period is the amount of time that it takes for an investment to break-even. In other
words, it is the amount of time that it takes for the lifetime benefits to overtake the lifetime costs.

ROI and the payback period can be used together to determine whether a project is economically
feasible. ROI tells you how much money an investment will make, and the payback period
indicates when the benefits of that investment will be reaped.
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(c) [M odeling Requirements— 5 marks] Two principles of modeling are partitioning and
projection. Explain both of these principles, and give an example of each.

Partitioning is used to decompose a problem/object into parts. These parts together form the
whole. For example, a human can be partitioned into a head and abody. Both the head and the
body are “part of” the human. The parts are relatively independent of each other.

Projection separates the aspects of the model into multiple viewpoints. For example, a model of
abuilding may have an interior, exterior, north or south “view of” the building. The views are
not independent of each other.

(d) [Entity-Relationship Diagrams—5 marks] The following two alternative Entity-
Relationship models have been proposed as the basis for a database to hold information about
flights, airports, pilots and passengers:

(1, 100) @ (0, N)
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Give two examples of situations that can be represented in the first model, but not in the second.
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2. [State Diagram, Class Diagram, and SCR Table — 30 marks]

A customer goesto a cell phone store to purchase a cell phone. The salesman creates a cell
phone application for the customer, including the cell phone identifier and the customer
application information. The cell phone statusiis set to pending credit check and the phone
remains inactive until the salesman has established the credit rating of the potential customer.

If their credit rating is satisfactory, the salesman submits an activation request to the switching
department, and the status of the cell phone is set to pending activation. If the credit rating is
unsatisfactory, the cell phone purchase is cancelled and the statusis adjusted accordingly. The
switching department then activates the cell phone that is pending activation by adding it to the
list of valid cell phones on the cell phone system, assigning it a status of active. Now, the cell
phoneis active. When the customer makes their first phone call following activation, the cell
phone statusis set to in service and the start date of serviceis established. If the customer tries
to use the cell phone, and the cell phoneis not active or in service, the call isrefused. Oncea
month, the charges for the cell phone are accrued and sent to the customer. If the bill isnot paid
within 60 days, the cell phone is suspended and the switching department tagsit as such in order
to prevent usage. Subsequently, if the balance is paid within 30 days, the phone is reactivated,
and the status is set to in service, otherwise the customer account is cancelled and the cell phone
statusis set to cancelled. If the fraud department suspects misuse of the cell phone, they will
suspend the use of the cell phone. The phone remains suspended until all suspicion is eliminated,
at which timeit is placed back in service. The customer can cancel their cell phone account at
any time.

(a) Draw a State Diagram for the states that a cell phone status can be in, using the description
provided. [15 marks]

Process phone activation [phone on activa tion list] / Activate cell phone
pending activation }

cance! | service / cance | cell phone
Check credit [credit rating bad] / Cancel cell phone

ccccc | service / Cancel cell ph

( \ cancel service / Cancel Cell Phone
@Qﬁ when: [bill unpaid after 60 days or fraud suspicion] / suspend|service

when: [bill unpaid after 90 days] / cancel cell phone
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(b) Draw the UML Classfor a cell phone using the description provided. [5 marks]

Cell Phone

-status
-suspension reason
-bill date

-payment date
-credit rating
+check credit()
+request activation()
+activate()

+record usage()
+place in service()
+cancel service()
+suspend service()
+restore service()

(c) CreateaMode Class (Transition) Table for the state transitions of a cell phone status
using the description provided. [10 marks]

60 to 90 Cancel
Credit  Credit [|Process On |Call |<60days [daysfrom > 90 days Fraud Senvice
Current Mode Checked ok Activations | List [[Made |from billing (billing from billing | bill paid||suspected [Request [[New Mode
pending credit check |@T T pending activation
QT F cancelled
pending activation QT T active
QT cancelled
active @T in service
@T cancelled
in senvice QT F suspended
QT suspended
QT cancelled
suspended T QT in service
@T F cancelled
T @F in service
T T @F in service
@T cancelled
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3. [ACTIVITY Diagrams—30 marks]|

A customer goesinto the Blodgers Communications store to purchase a cell phone and establish
service. The sales representative enters and the application details and the cell phone
identification number into the system. He/she also performs a credit check with the credit
bureau. If their credit rating is good, a phone number is assigned to the cell phone. The number
is then given to the customer and a request for activation (of that number) entered in the system.
Every hour, activation requests are sent from the system to the switch. The switch activates the
phone. The customer then uses their cell phone for the first time. The call isrouted through the
switch which then signals the system that the phone is actively in-service.

If the customer’ s credit rating is not satisfactory, the customer isrefused service, and the
application is cancelled in the system.

Create activity diagrams (including swimlanes) illustrating the above cell phone provisioning
process.
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[scratch paper]

Provision Cell Phone

Customer Credit Bureau Blodgers Communications

Customer Service System Switch

Request Cell Phone Service

Enter Appl. Details & Phone ID Store Details and ID

Request Credit Check

process credit check

Receive Credit rating

[unacceptable]

[ok]

Receive Refusal

Cancel Cell Phone Application

Gefuse Servm§ (Cancel application

Assign Number

Give Number to Cust

Request Activation

Get New Phone Number <

Store Phone Activation Request

Send Activation Request

Receive Activation Request

Activate Cell Phone

Make first call

Place In-Service

Set In-Service
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