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Behavior Modeling: Use Case Analysis

* Learning objectives
— Know the basic process of analyzing use cases and
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deln ca

b oramvetem other functional or behavioral requirements.
2. Use case
analysts — Know the basics of user interface prototyping.
3. User interface
prototype . H
4. Sequence — Know the basics of UML sequence diagrams.
iagrams
> operations — Know the basics of the specification of system

operations.

— Be able to analyze use cases and other functional
or behavioral requirements.
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Models of a software system

— Static model {conceptual model}

| ofasystem 48
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1. Behavior mode: ™ i

of a system

2. Use case
analysis

3. User interface
prototype

4. Sequence
diagrams

5. System
operations

[r——
e - Describes the structure and constraints of the
analysis information representing the system state.
3. User interface
P — Behavior model
diagrams . . .
5. System « Describes how the system interacts with actors and
operations . . .
how its state evolves as a result of the interactions.
Structure
Static model = +
Constraints
Model = +
External interactions
Behavior model = +
internal evolution
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Behavior model of a software system

Behavior model

N

External internal
interactions evolution
User Service
Interface Interface
\
\
A Y
Y
~ ~
‘/ses oy System State
operations diagrams
\
\\ /,A
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must be consistent with
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« For each use case...

e In
1. Behavior model . D
of a system .

2. Use case = X Develop user
analysis f interface prototypes

3. User interface
prototype

4. Sequence
diagrams

5. System
operations

frrccccnn=

Develop sequence
diagrams ; / O

How is the interface
between users and the
system going to be like?

o—@,

ldentify and s pecify
system operations

\ Behavior Modeling: Use Case Analysis

« For each use case ...

atica
1. Behavior model . D
f tem .

2. Use case = . Develop user
analysis 1:- interface prototypes

3. User interface
prototype

4. Sequence
diagrams

5. System
operations

frrccccnn=

Develop sequence
diagrams ; / O

hat services should
the system provid
o the user interface?

o—@,

ldentify and s pecify
system operations
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.. |+ For each use case ...
vasems Can the system
1. Behavior model . L[> provide those servic§
e Develop user \L with its static model?
analysis ! interface prototypes ,
3. Usetr itnterface 1
prototype
4. aequence : D
Iagramms ! Develop sequence
> §§setreanons : diagrams O
1 |
1 1
; . o>—@,
1 Identify and specify
1 system operations
v 1
1
1
1
— v
T e contextop( purTy, . picT)
! ‘| pre:p; >0
pre: customers->excludes( p; )
= post: customers->forAli( ...)
post: invoices->exists( ... )
post: invoices->includesAll( ... )
201 quirer jin ]
S, | Behavior Modeling: Use Case Analysis
. |+ Example: football tickets purchase
S miers — A football club wants its fans to purchase l ,
b vt match tickets through internet.
2. Use case ‘:"_h
e« Why? (business objectives)
prototype
s — Improve the image of the club and fans’
> Gperations satisfaction by avoiding queues at the box offices.
— Increase revenues by facilitating the fans to
purchase tickets without having to travel.
— Save costs of box-office staff and security
personnel to watch fan queues , o
. [ —~- = \FJ.‘- l. ".‘ N -“
at box offices. : o S
: )
N 20 Require Jin J
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1. Behavior model
ofasystem __

analysis

3. User interface
prototype

4. Sequence
diagrams

5. System
operations

2. Use case =

Behavior Modeling: Use Case Analysis \

« Example: football tickets purchase

°
1. The user requests the system to purchase tickets. ‘l

2. The system displays a list of matches and prompts the

3. The user selects the match to buy tickets for.
4. The system shows, for each area of the stadium, the

© N o w

* For the sake of simplicity, no details are provided about the economic transaction.

user to select the one to buy tickets for.

availability of tickets.

The user selects the tickets to be purchased.

The system displays the amount for the selected tickets.
The user confirms the purchase of the selected tickets.*

The system displays images of the tickets so that the user
prints them or use them directly to access the stadium.

ca
1. Behavior model
f tem .

2. Use case o

3. User interface
prototype

4. Sequence
diagrams

5. System
operations

analysis 1:-

Behavior Modeling: Use Case Analysis \

-

« Example: football tickets purchase

— Developed static model

Area Seat 4@% Member
1 * 1 * * 1

name: String row: Integer * TIN: String
" column: Integer name: String
1 address: String

*

Ticket

*

1

*

1}

Season

yearBegin: Integer

Price yearEnd: Integer

seasonTicketPrice: Integer
ticketPrice: Integer
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« What is user interface prototyping?

e — It is a requirements validation technique which
1. Behavior mode! aims to ensure (as far as possible) that the system

of a system
s to be developed (i.e. the requirements) matches
j E;t:vti: r users’ expectations.
5 o — In general, user interface prototypes must avoid
B detailed aesthetical aspects and focus on the
interaction.

— Some authors recommend using paper prototypes
and/or black and white only (wireframe}).

\ Behavior Modeling: Use Case Analysis \

» Prototyping tools

— Desktop tool (Adobe AIR)

1. Behavior model

of a system — Trial period of 7 days

2. Use case

T » — Free demo web version
prototype 1:-"‘

4. Sequence
diagrams

5. System
operations

Intro to Balsamiq Mockups Compartic ¥ Més informacion|

SlOE)
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1. Behavior model
of a system

2. Use case
3. User interface

4. Sequence
diagrams

5. System
operations

prototype t 1

\.b

+ Prototyping tools

— Agreement with the University of Seville

— https://unisevilla.mybalsamig.com

— Invitation from a professor is required

Requirements Engineering

Escuela Técnica Superior
de Ingenieria Informatica
De o de Lengusies

v Sistamnas Informaficos

1. Behavior model
of a system
2. Use case

3. User interface

4. Sequence
diagrams

5. System
operations

prototype t |
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* Prototyping tools

— Web tool

— Free version with 10 screens and two users

Aann Motiinglsind - Unttied L
T P e p— & la- coos b
oo _twn e e [ [T ———
> & B & ® 3k [ & Q
=, e e U ere—— s
raccy al 3

v zcmons : ] ) gtk o S

Hema Vil Chacees Sows
Maekingtirds singing

AT O T

=

= = |

- I - e e

[:] CH ek 1,000,000 vews:

> et e Enoctes Sars Emn Emo - rrmbemm—

Requir
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1%
.| * Prototyping tools Lucidchart
som — Web tool
1. Behavior model . .
of a system — Trial period of 14 days
2. Use case
i — Free version does not allow wireframe prototyping
prototype 1:-”\
* 3ieaqgl‘::rr‘\:: Wireframing with Lucidchart e e
5. System
operations
- Behavior Modeling: Use Case Analysis
e~
o
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1. Behavior model
of a system

2. Use case
nalysi

3. User interface #%;

4. Sequence
diagrams

5. System
operations

prototype 1:- 1

« How to prototype a use case?

— Put yourself in users' shoes
 if we were users, how would we like the system to
assist us doing our everyday tasks?
— Show necessary information, no more no less
+ Essential information should be available without
searching, whereas...
+ Non-essential information should be displayed only
under user request.

-
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1. Behavior model
of a system

2. Use case
analysis

3. User interface

prototype 1:- 1

4. Sequence
diagrams

5. System
operations

Behavior Modeling: Use Case Analysis

-

+ How to prototype a use case?

— Facilitate most common options

« Most common options should be the default values,
saving user work.

— Use problem domain metaphors when possible

- If technologically feasible, simulate the user physical
environment in the system interface.

1. Behavior model
of a system

2. Use case
nalysi

3. User interface #%;

prototype 1:- 1

4. Sequence
diagrams

5. System
operations

Behavior Modeling: Use Case Analysis

r

+ Example: football tickets purchase {(mobile)

Drop-down list of matches with next
match selected by default

all ABC3G  05:05PM

SVQTickets.co
Seleecione partido

Sevila F.C. - R Valadold | ]

3 de diciembre de 2012 - 21:30

Date and time of the selected
match

List of all areas of the stadium with
its ticket price, even those with all

Entradas disponibles -
tickets sold out

Preferencia
Baneo de Pista - 40 €
—Teume-tte-cubere—30-E—
Voladizo VIP Juan Arza - 80 €|
Tribuna Central Cubierta - 45 §
Tribuna Preferencia - 40 €

Button to begin the process of ticket
selection and purchase (provided
there are available tickets)

Comprar entrada ]

it allows the user to see
the matches with available
tickets and their price

12/1/2015
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1. Behavior model
of a system

2. Use case
analysis

3. User interface

prototype 1:- 1
4. Sequence
diagrams

5. System
operations

« Example: football tickets purchase (mobile)

il ABC 3G 0515 PM [ ]

SVQTickets.com
Sevilla F.C. - R. Valladolid
3 de diciembre de 2012 - 21:30

[ Tribuna Alta Cubierta - 30 €_1v]

T

N de entradas: 1- Total: 30€

| Confirmar compra I

Match corresponding to the tickets
to be purchased, indicating date
and time

Stadium area for to the ticket to be
purchased, indicating price

View of the stadium areas in which
the user can navigate and select an
area using his finger

Selected area should be visually
highlighted

Button to confirm purchase

it allows the user to
get an idea of the
seat location

Behavior Modeling: Use Case Analysis

1. Behavior model
of a system

2. Use case
analysis

3. User interface

4. Sequence <
diagrams 12' 1

5. System
operations

+ Sequence diagrams in UML

— Used to model interactions sequences among
objects.

— In use cases analysis, objects are usually:

Human actors

System user
interface

System service
interface

Other systems
whose services
are required
{integration
requirements)

Diagrama de secvencia

www.websequencediagrams.com

12/1/2015
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1. Behavior model
of a system

2. Use case
analysis

3. User interface

4. Sequence -

diagrams

5. System
operations

+ Sequence diagrams in UML

— lterations and alternatives can be specified

:bia’ra mo de secvencia

Im'erpnz
Usuano otro sns‘re,un
ote Usvario ule, Servicios

Leonelicign de. #eraciond

Us preerfaz oty i
vario o sistema
nte Usuario dle Servicios

www.websequencediagrams.com

Behavior Modeling: Use Case Analysis

1. Behavior model
of a system

2. Use case
analysis

3. User interface

4. Sequence
diagrams

5. System
operations

=

+ Sequence diagrams in UML

— lterations and alternatives can be specified

Iia’raua de secvencia

Iwrerpnz
Usuano otro sns‘re,un
oﬂc—v_ Usvario ule, Servicios

Irterfaz Irerfoz
Usvario Otro sistema
de Usuvario de Servicios

www.websequencediagrams.com

12/1/2015
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\ Behavior Modeling: Use Case Analysis

+ Sequence diagrams in UML
— lterations and alternatives can be specified

1. Behavior model
of a system Diagrame de secvencia

2. Use case
analysis Interfaz Irrerfaz
3 Usvario OFro sistema
3. User interface de Usvario de Servicios

4. Sequence
diagrams

5. System
operations

\ Behavior Modeling: Use Case Analysis

+ Example: football tickets purchase*

User User Interface Service Interface

1. Behavior model
of a system

2. Use case Buy Tickets l

a"a'Y§'5 Get list of not played matches,
3. User interface Indlcating for each stadium area,
O ticket availability and price

4. Sequence - .
Show also sold out matches
for the user to know

diagrams ﬂ* {
5. System
Get list of available seats
with price and organized by areas ( match ),

operations
Show the lecation of E
every seat in the stadium

* Version for desktop or tablet. Mobile version is slightly different.

‘Select a match
with avallable tickets'

match

RE 12
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1. Behavior model
of a system

2. Use case
analysis

3. User interface

4. Sequence -
diagrams @
5. System
operations

« Example: football tickets purchase*

Service Interface

User User Interface
I I
loop ] [Do you want to select m
¢ ‘Select desired seats'
.......... el
Total price of
¢ selected seats

ore seats for this match?]

Confirm purchase of
tickets for selected seats

* Version for desktop or tablet. Mobile version is slightly different.

loop ] [For each selected seat]
Confirm sale ( match, seat '
Data for ticket printing
Printed ticket for the seat
User User Interface Service Interface

www.websequencediagrams.com
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'

s
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1. Behavior model
of a system

2. Use case
analysis

3. User interface
prototype

4. Sequence

diagrams -
5. System - .
operations ﬂu

+ Specification of system operations

— A System class, which is a composition of all the
entity classes in the static model, is assumed.

— The operations of the System class are the system

service interface.
[@
Calendar

calendarFor (....)

N
Event Instructor
1 schedule
calendar .| start, end: Date free(Date). Boolean
overlaps(Date): Boolean
info: Object instructor | 1
delete()
schedule
addEvent (....)
removeEvent (....)
isFree (....)

Diagram source: [ D'Souza and Wills, 1999].

Requirements Engineering

12/1/2015
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+ Specification of system operations

— Operations returning no values

1. Behavior model
of a system

2. Use case
analysis

3. User interface
prototype

4. Sequence

diagrams . .
> operaons . or system state
q pre namePrey:expressiony,

context System::Operation{ p;:T1.....pn: Ty )

pre namePre;: expression; .
Conditions on

~ parameters and/

post namePost;: expressiony, , ;
| Conditions on
system state

post namePost:expressiony ;. , |

Behavior Modeling: Use Case Analysis

+ Specification of system operations

— Operations returning values

1. Behavior model
of a system

2. Use case
analysis

3. User interface
prototype

4. Sequence

diagrams -
5. System -
operations 1:' 1

context System::Operation{ p1:T....pn: Ty ) 1 TR

pre namePre;: expression; .
Conditions on

~ parameters and/
" . or system state
pre namePrey:expressiony,

post namePost;: expressiony , ; N
Conditions on

~ result and/or
system state

post namePost:expressiony , , |

12/1/2015
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1. Behavior model
of a system

2. Use case
analysis

3. User interface
prototype

4. Sequence

diagrams -

5. System -
ti 1
operations &

\ Behavior Modeling: Use Case Analysis

pre namePre;: expression;

pre namePre,:expressiony,

body: expressiony , ;

+ Specification of system operations
— Query-only operations

context System::Operation{ p;:T,...pn: Ty ) 1 Tr

Conditions on
~ parameters and/
or system state

~ Result expression

Behavior Modeling: Use Case Analysis

1. Behavior model
of a system

2. Use case
analysis

3. User interface
prototype

4. Sequence

+ Example: football tickets purchase

System::Areas()
: Set( Area )

- Returns the set of

diagrams -
5. System = m - the stadium areas
operations fb
= ¢

System::NotPlayedMatches()

: Set( Match )

User

User Interface

Service Interface

wil

Buy Tickets

Get list of not played matches,
indicating for each stadium area,
ticket availability and price N

Show also sold out mat
for the user lo know

match
lable tickets’

match

- Returns the set of
- matches not played
- in the current season

System::PriceAndAvaliability( m : Match, a : Area )
: TupleType( p : Integer, a : Boolean )
- Returns a tuple (price, availability)
- for a given match and a given area

12/1/2015

15



Behavior Modeling: Use Case Analysis

RE

Behavior Modeling: Use Case Analysis

Técnica Superior
& Informatica

« Example: football tickets purchase

1 * * 1

* TIN: String
name: String
address: String

context System::Areas() : Set( Area )

-- Returns the set of the stadium areas
body: System.area

-- Extension of class Area

-- Equivalent to Area.allinstances()

Area
- 1
1. Behavior model name: String row: Integer
of a system column: Integer
2. Use case *
analysis 1
3. User interface
prototype *
4. Sequence
diagrams - Ticket
5. System -
. i Y
operations 1::
1
Match
*
1
; Season
/
/ yearBegin: Integer
/
/ yearEnd: Integer
Price

seasonTicketPrice: Integer

ticketPrice: Integer

Behavior Modeling: Use Case Analysis
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1. Behavior model
of a system

2. Use case
analysis

3. User interface
prototype

4. Sequence

diagrams -
5. System - .
ti 1
operations =

+ Example: football tickets purchase

1

[ 1

[ 1 [

|

context System::NotPlayedMatches() : Set( Match )

-- Let s be the current season

-- Return all matches of s whose date is later than the current date

body:

let s = current season? in

s.match->select( m | m.date >= 7))

Season

yearBegin: Integer
yearEnd: Integer

Price

seasonTicketPrice: Integer

ticketPrice: Integer

12/1/2015
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1. Behavior model
of a system

2. Use case
analysis

3. User interface
prototype

4. Sequence

Behavior Modeling: Use Case Analysis

diagrams -
5. System - m
operations t {

« Example: football tickets purchase

1 I 1 I 1 I
Context System::PriceAndAvaliability( m : Match, a : Area )
: TupleType( p : Integer, a : Boolean )
-- Returns a tuple (price, availability) for a given match and a given area
body: Tuple {
-- p = ticket price of the area for the season of the match
p = price->any( area = a and season = m.season ).ticketPrice,
-- a = there exists at least one seat without season ticket
-- in the match season and for which no ticket has been sold
a = a.seat->exists( s |
s.seasonTicket->select( season = m.season )->isEmpty() and
s.tickect->select(match = m)->isEmpty(} }

R, ~
; Season

* 1
yearBegin: Integer
yearEnd: Integer

Price

seasonTicketPrice: Integer
ticketPrice: Integer

| Behavior Modeling: Use Case Analysis
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« Comments, suggestions, ...

1. Behavior model
of a system
2. Use case
analysis S )
User interface i
prototype Amador Duran Tt l'l%\ |
Sequence @Mmador, u Oro
diagrams \%
System D
operations ETs Cc,f:ualrtme”, f Langy,
ter E"Q""eermg Qefs ang Systems
" University of Soun
2, Spain
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