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Learning Objectives

Explain why identifying use cases is the key to defining
functional requirements

Describe the two techniques for identifying use cases
Apply the user goal technique to identify use cases

Apply the event decomposition technique to identify use
cases

Apply the CRUD technigque to validate and refine the list
of use cases

Describe the notation and purpose for the use case
diagram
Draw use case diagrams by actor and by subsystem
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Overview

Chapter 2 provided an overview of systems analysis
activities, functional and non-functional requirements,
modeling, and information gathering techniques

This chapter focuses on identifying and modeling the key
aspect of functional requirements— use cases

In the RMO Tradeshow System from Chapter 1, some
use cases are Look up supplier, Enter/update product
Information, Enter/Update contact information

In this chapter’s opening case Waiters on Call, examples
of use cases are Record an order, Record delivery,
Update an order, Sign in driver, Reconcile driver
receipts, Produce end of day deposit slip, and Produce
weekly sales reports
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Use Cases

e Use case— an activity that the system performs,
usually in response to a request by a user

e Use cases define functional requirements

e Analysts decompose the system into a set of
use cases (functional decomposition)

e Two techniques for Identifying use cases

User goal technique
Event decomposition technique

e Name each use case using Verb-Noun
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User Goal Technigue

e This technique is the most common in industry
e Simple and effective

e |dentify all of the potential categories of users of
the system

e Interview and ask them to describe the tasks the
computer can help them with

e Probe further to refine the tasks into specific
user goals, “I need to Ship items, Track a
shipment, Create a return”
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User Goal Technique
Some RMO CSMS Users and Goals

User

User goal and resulting use case

Potential customer

Search for item
Fill shopping cart
View product rating and comments

Marketing manager

Add/update product information
Add/update promotion
Produce sales history report

Shipping personnel

Ship items
Track shipment
Create item return
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User Goal Technique:
Specific Steps

1. ldentify all the potential users for the new system

2. Classify the potential users in terms of their
functional role (e.g., shipping, marketing, sales)

3. Further classify potential users by organizational
evel (e.g., operational, management, executive)

4. For each type of user, interview them to find a list
of specific goals they will have when using the
new system (current goals and innovative
functions to add value)
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User Goal Technigue
Specific Steps (continued)

5.

Create a list of preliminary use cases
organized by type of user

Look for duplicates with similar use case
names and resolve inconsistencies

|dentify where different types of users need the
same use cases

Review the completed list with each type of
user and then with interested stakeholders
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Event Decomposition
Technique

e More Comprehensive and Complete Technique

Identify the events that occur to which the system
must respond.

For each event, name a use case (verb-noun) that
describes what the system does when the event
OCCUrS
e Event— something that occurs at a specific time
and place, can be described, and should be

remembered by the system
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Events and Use Cases

External events
occur in the
environment

=
Il

“customer pays
bill,” so use
case is Record a
payment

q N
|

“customer
makes a
charge,” so use
case is Process
a charge

Temporal events occur

inside the system f—

=
Il

“customer changes
address,” so use case is
= Maintain customer data

“time to send out
monthly statements,”
50 use case is Produce

monthly statements

“time to send
late notices,” so
use case is Send

late notices

“time to produce end=of=
week summary reports,”
so use case is Produce
summary reports
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Types of Events

External Event

an event that occurs outside the system, usually
initiated by an external agent or actor

Temporal Event
an event that occurs as a result of reaching a
point in time

State Event

an event that occurs when something happens
Inside the system that triggers some process

reorder point is reached for inventory item
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External Event Checklist

e External agent or actor wants something resulting
In a transaction
Customer buys a product

e External agent or actor wants some information
Customer wants to know product details

e External data changed and needs to be updated
Customer has new address and phone

e Management wants some information
Sales manager wants update on production plans
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Temporal Event Checklist

e Internal outputs needed at points in time
Management reports (summary or exception)
Operational reports (detailed transactions)
Internal statements and documents (including
payroll)

e External outputs needed at points of time
Statements, status reports, bills, reminders
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Finding the actual event that affects
the system
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™ @ ~a |
| r‘_' P L.."t '\.__ ,z—'/
Lo L
Customer thinks Customer drives to Customer tries on a
about getting a the mall shirt at Sears

new shirt

WAL May
{ _ﬂa._

Customer goes to Customer tries on a Customer buys
Walmart shirt at Walmart a shirt
(the event that directly
affects the system!)
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Tracing a sequence of transactions
resulting In many events
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Customer wants to check
item availability

\_fﬂ}j g Gﬂ‘

Q\ ‘\——v‘\__/"

-

Customer requests a
catalog

Customer places
an order
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Customer wants to
check order status

Customer returns
the item

Customer updates
account information
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Customer changes or
cancels an order

RETURNS
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Perfect Technology
Assumption

e Don’t worry about functions built into system because
of limits in technology and people. Wait until design.

User wants to log on U

Don’t worry much
to the system

about these until you are ——

ser wants to change the
password

User wants to change
preference settings

considering design issues

¢

—_—

System crash
requires database
recovery

' eackup |

Time to back up the
database

¢ =

Time to require the
user to change the
password

Systems Analysis and Design in a Changing World, 6th Edition
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e Use Case -- An activity the system performssin
response to a user request

e Techniques for identifying use cases

e User goal technique

Each goal at the elementary business process (EEP)
level is a use case

EBP — a task performed by one user, in one place in
response to a business event, that adds measurable
business value, and leaves system and data in consistent
state

o CRUD analysis technique (create, read, update,

delete) 19
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Identifying Use Cases Based on &83:

User Goals °

Order clerk Look up item availability
Create new order
Update order

Shipping clerk Record order fulfillment
Record back order

Merchandising manager Create special promotion

Produce catalog activity report

Figure 5-1 20
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Use Case Based on CRUD
Technique

Data entity/class _ Resulting use case

Custormer Create Add new custormer

Read/Report Look up customer
Produce custormer list
List customer orders

Update Update customer information

Delete Delete inactive custormer

Figure 5-2 21
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Event Decomposition Techniqu

e Event — an occurrence at a specific time and
place and which needs to be remembered

e Business events trigger elementary business
processes (EBPS)

e EBPs are at correct level of analysis for use
cases

e ldentify business events to decompose
system into activities/use cases

22
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Events and Use Cases

e Event Table — a catalog of use cases listec
event. Contains detailed information

e Trigger — a signal that indicates an event has
occurred

e Source — an external agent that initiates event and
supplies data for the event

e Response — an output produced by the system

e Destination — an external agent that receives the
response

@)
<

23
Systems Analysis and Design in a Changing World, 5th Edition



Information about Each Event
In an Event Table

Source: For an external Response: What output

The event that causes the event, the external agent, (if any) is produced by
system to do something. or actor, is the source of the the system?
data entering the system.
Event Trigger Source Use case Response Destination
Customer Item inquiry Customer Look up item Item Customer
wants to check availability availability
item details
availability

Trigger: How does the system know the Use case: What does the system Destination: What external

event occurred? For external events, this do when the event occurs? The agent gets the output
isdata entering the system. Fortemporal  yse case is what is important produced?
events, it is a definition of the point in to define for functional
time that triggers the system processing. requirements
Figure 5-11
J 24
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RMO Event Table

Event

1. Customer wants to
check item availability

2. Customer places
an order

3. Customer changes
or cancels order

4. Time to produce order
summary reports

5. Time to produce
transaction
summary reports

6. Customer or
management wants to
check order status

Figure 5-12

Customer support system event table

Item inquiry

New order

Order change
request

“End of week,
month, quarter
and year”

“End of day”

Order status
inquiry

Source

Customer

Customer

Customer

Customer or
management

Look up item
availability

Create new order

Update order

Produce order
summary reports

Produce
transaction
summary reports

Look up order
status

25
Systems Analysis and Design in a Changing World, 5th Edition

Response

Item availability
details

Real-time link
Order confirmation
Order details

Transaction

Change
confirmation

Order change details

Transaction

Order summary
reports

Transaction
summary
reports

Order status details

Customer

Credit bureau
Customer
Shipping

Bank

Customer

Shipping

Bank

Management

Accounting

Customer or
management



DFD Integrates Event Table and

ERD

External agent, data flows, and the
process come from information about

the event in the event table

N

A

A4

Source Trigger Use case
I A
ltem
inquiry 1
—b
Customer L‘{'tﬂk
up item
Hem availability
availability ~—
details
I
Destination Response
Figure 6-5
J 26

Data stores come from
the entity-relationship
diagram

U

Catalog

Product item

Inventory item
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Automation Boundary and

Alternate Actor Notation

«actors
Inventory system

Customer

Figure 7-3

Systems Analysis and Design in a Changing World, 5th Edition

T————_ Look up item
P availabili -

— (" Createnew \—m—"1
order

\ Update order

X X
0000
0000
L
o0
o
Automation
boundary
T
Order clerk
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Event Decomposition Technique:
Specific Steps

1. Consider the external events in the system
environment that require a response from the
system by using the checklist shown in Figure 3-3

2. For each external event, identify and name the use
case that the system requires

3. Consider the temporal events that require a
response from the system by using the checklist
shown in Figure 3-4

4. For each temporal event, identify and name the use
case that the system requires and then establish the
point of time that will trigger the use case
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Event Decomposition Technique:
Specific Steps (continued)

5.

Consider the state events that the system might
respond to, particularly if it Is a real-time system in
which devices or internal state changes trigger use
cases.

For each state event, identify and name the use
case that the system requires and then define the
state change.

When events and use cases are defined, check to
see If they are required by using the perfect
technology assumption. Do not include events that
Involve such system controls as login, logout,
change password, and backup or restore the
database, as these are put in later.
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Event Decomposition
Technique: Benefits

Events are broader than user goal: Capture
temporal and state events

Help decompose at the right level of analysis: an
elementary business process (EBP)

EBP is a fundamental business process performed
by one person, in one place, in response to a
business event

Uses perfect technology assumption to make sure
functions that support the users work are identified
and not additional functions for security and
system controls
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Use Cases and CRUD
Technique

CRUD is Create, Read/Report, Update, anc
Delete (archive)

Often introduced In database context

Technique to validate, refine or cross-check
use cases

NOT for primarily identifying use cases
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Use Cases and CRUD

Technique

For Customer domain class, verify that there are
use cases that create, read/report, update, and
delete (archive) the domain class

Data entity/domain class CRUD Verified use case
Customer Create Create customer account
Read/report Look up customer
Produce customer usage report
Update Process account adjustment
Update customer account
Delete Update customer account (to archive]

Systems Analysis and Design in a Changing World, 6th Edition
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CRUD Technique
Steps

1.

ldentify all the data entities or domain classes involved
In the new system. (more in Chapter 4)

For each type of data (data entity or domain class),
verify that a use case has been identified that creates a
new instance, updates existing instances, reads or
reports values of instances, and deletes (archives) an
Instance.

If a needed use case has been overlooked, add a new
use case and then identify the stakeholders.

With integrated applications, make sure it is clear
which application is responsible for adding and
maintaining the data and which system merely uses
the daﬁﬁlems Analysis and Design in a Changing World, 6th Edition 33



CRUD Technique
Use Case vs. Domain Class Table

e Tosummarize CRUD analysis results, create a
matrix of use cases and domain classes
Indicating which use case C, R, U, or D a domain

class
g::t;jzi:;'in class Customer Account Sale Adjustment
Create customer account C [
| ook up customer R R
Produce customer usage R R R
report
Process account adjustment | R U R C
Update customer account UD (archive] UD (archive]
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Use Cases and
Brief Use Case Descriptions

e Brief use case description is often a one
sentence description showing the main steps in a

use case

Use case

Brief use case description

Create customer account

User/actor enters new customer account data, and the system
assigns account number, creates a customer record, and
creates an account record.

[ ook up customer

User/actor enters customer account number, and the system
retrieves and displays customer and account data.

Process account adjustment

User/actor enters order number, and the system retrieves
customer and order data; actor enters adjustment amount, and
the system creates a transaction record for the adjustment.
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RMO
CSMS
Project
Use
Cases

Systems Analysis and Design in a Changing World, 6th Edition

X X
0000
0000
L
CSMS sales subsystem
Use cases Users/actors
Search for item Customer, customer service representative, store
sales representative
View product comments and ratings Customer, customer service representative, store
sales representative
View accessory combinations Customer, customer service representative, store
sales representative
Fill shopping cart Customer
Empty shopping cart Customer
Check out shopping cart Customer
Fill reserve cart Customer
Empty reserve cart Customer
Convert reserve cart Customer
Create phone sale Customer service representative
Create store sale Store sales representative
36



RMO
CSMS
Project
Use
Cases

L X X
0000
L X
o000
a e
CSMS order fulfillment subsystem

Use cases Users/actors

Ship items Shipping

Manage shippers Shipping

Create backorder Shipping

Create item return Shipping, customer

Look up order status Shipping, customer, management

Track shipment Shipping, customer, marketing

Rate and comment on product Customer

Provide suggestion Customer

Review suggestions Management

Ship items Shipping

Manage shippers Shipping

37
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RMO
CSMS
Project
Use
Cases

CSMS Customer account subsystem

Use cases

Users/actors

Create/update customer account

Customer, customer service representative, store
sales representative

Process account adjustment Management
Send message Customer
Browse messages Customer
Request friend linkup Customer
Reply to linkup request Customer
Send/receive points Customer
View “mountain bucks” Customer
Transfer "mountain bucks” Custormer

Systems Analysis and Design in a Changing World, 6th Edition
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RMO
CSMS
Project
Use
Cases

o0
o0
o0
CSMS marketing subsystem
Use cases Users/actors
Add/update product information Merchandising, marketing
Add/update promotion Marketing
Add/update accessory package Merchandising
Add/update business partner link Marketing
CSMS reporting subsystem
Use cases Users/actors
Produce daily transaction summary Management
report
Produce sales history report Management, marketing
Produce sales trends report Marketing
Produce customer usage report Marketing
Produce shipment history report Management, shipping
Produce promotion impact report Marketing
Produce business partner activity report | Management, marketing

Systems Analysis and Design in a Changing World, 6th Edition
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Use Case Diagrams

Use case diagram— a UML model used to graphically
show uses cases and their relationships to actors

Recall UML is Unified Modeling Language, the
standard for diagrams and terminology for developing
Information systems

Actor is the UML name for a end user

Automation boundary— the boundary between the
computerized portion of the application and the users
who operate the application
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Use Case Diagrams

Symbols

Actor is a stick
figure, usually
meaning an
actual person
using the system

Connecting line
to show which

actors participate Automation
in use cases boundary
A =
.-"? // -f_____.a'
’ 4 L
vyl #
,f';f/
.-"';"'f/
L
e
e
A
Ship items

Shipping clerk
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Use Case
Diagrams

Draw for each
subsystem

Systems Analysis and Design in a Changing World, 6th Edition

Customer

Customer Account Subsystem
All Actors

Create/update

customer account

Request friend
linkup
Reply to friend
linkup
View "mountain
bucks"
Browse
messages
Process account
adjustment
Transfer
“mountain bucks"
Sendfreceive
points

Customer service
representative

Store sales
representative

Management
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Use Case
Diagrams

Draw for
actor, such as
customer

Customer

aasg

Sales Subsystem
Actor: Customer

Search for item

View product
comments and
ratings

View accessory
combinations

1 Fill shopping cart

—_— Empty shopping

]
2

Fill reserve cart

Convert reserve
cart

0

Check out shopping
cart

Empty reserve
cart

Systems Analysis and Design in a Changing World, 6th Edition
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Use Case Diagrams
Draw for internal RMO actors

Customer service
representative

Systems Analysis and Design in a Changing World, 6th Edition

Sales Subsystem
Actors: Service Representative and Store Representative

Search for item

VAN

View product
comments and

View accessory
combinations
Create phone sale Create store sale

3/

000
0000
0000
L
| X
o
Store sales
representative
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Use Case Diagrams
The <<Includes>> relationship

e Avrelationship between use cases where one use case is
stereotypically included within the other use case— like a
called subroutine. Arrow points to subroutine

Sales Subsystem
Fill Shopping Cart <<includes>= Relationships

Search for item
=
’!

<<includes>=>

View product
— Fill shopping cart -—-<<includes>>--- comments and
ratings

w
<<includes>=

View accessory
combinations

Systems Analysis and Design in a Changing World, 6th Edition
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Use Case Diagrams:
Steps

1. Identify all the stakeholders and users who would
benefit by seeing a use case diagram

2. Determine what each stakeholder or user needs to
review in a use case diagram: each subsystem, for
each type of user, for use cases that are of interest

3. For each potential communication need, select the use
cases and actors to show and draw the use case
diagram. There are many software packages that can
be used to draw use case diagrams

4. Carefully name each use case diagram and then note
how and when the diagram should be used to review
use cases with stakeholders and users
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Summary

This chapter is the first of three that focuses on
modeling functional requirements as a part of systems
analysis

Use cases are the functions identified, the activities the
system carries out usually in response to a user
request

Two techniques for identifying use cases are the user
goal technique and the event decomposition technigue

The user goal technique begins by identifying end
users called actors and asking what specific goals they
have when interacting with the system

The event decomposition technique begins by
identifying events that occur that require the system to
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Summary

e Three types of events include external, temporal, and
state events

e Brief use case descriptions are written for use cases

e The CRUD technique is used to validate and refine the
use cases identified

e The use case diagram is the UML diagram used to
show the use cases and the actors

e The use case diagram shows the actors, the
automation boundary, the uses cases that involve each
actor, and the <<includes>> relationship.

e Avariety of use case diagrams are draw depending on
the presentation needs of the analysis
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