
Copyright © Rodriguez, Atlee, Berry, Day, Godfrey 1995-2019      U Waterloo SE463 (Spring 2019)

SE463
Software Requirements Specification & Analysis



Copyright © Rodriguez, Atlee, Berry, Day, Godfrey 1995-2019      U Waterloo SE463 (Spring 2019)

Module Objectives

Types of requirements

Use cases, context diagrams, user 
stories

Avoiding scope creep
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Types of Requirements

Karl E. Wiegers and Joy Beatty. Software Requirements, 3ed. Microsoft Press, 2013.

Airline wants 
to reduce 
counter staff 
costs by 25%

Passengers 
check in for a 
flight using an 
airport kiosk

Kiosk prints 
boarding 
passes upon 
successful 
check-in
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Use Cases
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Use Case Diagrams

Airport check-in kiosk
Check in for a flight

Print Boarding Passes

Change Seats

Check Luggage

Purchase an Upgrade

System: 
Airport check-in Kiosk

Use cases
Check-in for a flight

Print boarding pass

Change seats

Check Luggage

Purchase an upgreade
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Use Case
[Banking app]

UML
stereotype

use case

human
actor 

notation

communication

name

scope of 
the Work (system)

Primary 
Actors

Supporting
Actors

nonhuman
actor

notation

⟪actor�

WatBank

customer

Bank

Log in

Check 
Balance

Make 
payment

Log in
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Actors
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Time-Triggered Use Case

<<actor>>
Time

Time-triggered use cases are activated when a date or time 
comes to pass.

⟪actor�

Beyhive
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Example: Patient Monitoring System
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Actor Generalization
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Actor Generalization
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«include»
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«extend»
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Example
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Example

⟪actor�

WatBank

customer

Bank

Log inLog in

Verify sufficient 
funds

Check 
Balance

Make 
payment

Verify 
password

<<include>>

<<include>>

<<extend>>
Display 

Login Error
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Use Case Modelling: Goals

• Use case modelling is really as simple as you think. That 
way, nontechnical people can understand it.

• A good use case model is simple, without too much detail. 
Be careful and not make this mistake!! Abstraction is your 
friend

• The main purpose is �discovery�, mapping out the base-
level of the system with the client

• Tho invention and negotiation are key too, not just 
�discovery�
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Bad Example (from the Web)

http://www.iai.uni-bonn.de/III/lehre/vorlesungen/SWT/OOSC06/exercises/exercise2.html

Use <<include>> and <<extend>> sparingly.
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Use-Case Description

�Brief� format:
– UC3: Order blood – Customer submits blood order and 

payment info.  System processes payment and sends 
shipment order to ShippingDept.

�Casual� format:
– UC3: Order blood – Customer submits blood order and 

payment info (invoice or credit card).  System verifies 
availability of blood.  If availability OK, System processes 
payment. If payment by CC, then checks with 
CCAuthService.  If payment by invoice, then verifies 
Customer status with AccountingDept.  If payment OK then 
System sends shipment order to ShippingDept.  If availability 
or payment problems, then notify customer of details.

�Fully dressed� format: scenario (in another lecture)
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A context diagram is a graphical representation of 
• the boundary between the Solution and external entities
• information flows between them

Context Diagram

External 
Entity

Process

Flow Line 
(data)

Flow Line 
(Information)

Giving or receiving 
information

There is only one process that 
represents the entire system
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SMS

SMS response

SMS query

Web response

App formatted query

App response

App 
freeform 
query

User Web query
Rockit

Internet

Context Diagram
[Rockit]
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Patients in an intensive-care ward in a hospital are monitored by 
sensors of various kinds (i.e., by electronic analog devices 
attached to their bodies).  Through the sensors, the devices 
measure the patient's vital factors:  pulse rate, temperature, 
blood pressure, and so on.  A program is needed to read the 
factors, at a frequency specified for each patient, and store them 
in a database.  The factors read are to be compared with safe 
ranges specified for each patient, and readings that exceed the 
safe ranges are to be reported by alarm messages displayed on 
the screen of the nurse's station.

Context Diagram:Exercise
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Context Diagram: Exercise

⟪actor�

Beyhive

Users learn about important bee facts. They contribute to the 
repository of bee information with pictures of bees.
Scientist can access the repository to view aggregated data.
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User Stories

Karl E. Wiegers and Joy Beatty. Software Requirements, 3ed. Microsoft Press, 2013.
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User Stories
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Three C’s of User Stories

As a user, I want to cancel a 
reservation, so that my credit 
card is not charged

As a vacation traveller, 
I want to see photos of hotels, 
so that I can get a sense of the 
quality of the hotel
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Sprint

Release

Future 
releases
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Examples
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Details as Conditions of Satisfaction
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Why User Stories?
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Changing Requirements

Analysis 
Paralysis

Requirements
Mismatch

Alan Davis, Great Software Debates, Wiley, 2004
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Changing Requirements
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Keeping the Scope in Focus
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Scope in Agile Projects

Karl E. Wiegers and Joy Beatty. Software Requirements, 3ed. Microsoft Press, 2013.

In agile projects, scope creep is addressed by keeping 
prioritized requirements in the backlog (future topic) and 
allocating a few requirements to each release.
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Summary


