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Estereotipos (extensdes aos conceitos base, por vezes para

pré-definidos tornar mais clara a sua semantica; existem preé-

para UCD definidos; podem ser criados pelo modelador;
Sao0 por vezes um enriguecimento semantico
para o programador; palavra entre << >>):

<<include>> e <<extend>>

<<include>> Os “included” use cases nao sao opcionais,
sendo sempre necessarios para a correcta
execucao do “base use case” !!

<<extend>> Os “extending” use cases podem ser ou nao
operacionalmente incluidos no base use case;
sao pois condicionados (condicao de inclusao).
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Utilizacoes erradas de <<include>>

O use case base
pode ser
aumentado por
um qualquer dos
<+<—— sub-use cases,
mas nao os
inclui a todos,
podendo mesmo
nao incluir
nenhum.

A
b=
o
c
Q
()
\'4
v

O que esta especificado nao é isto, mas sim que o use case base
inclui TODOS os sub. A “nota” é inconsistente !!
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Especificacao correcta com <<extend>>

N

Se as condicoes forem
disjuntas os use cases
de extensao sao
alternativas, podendo
acontecer que nenhum
seja activado, cf. 0..1
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Semantica correcta de <<extend>>

Use-Case Instance
Base Use Case

Extension Point

Use-Case Instance
Base Use Case

E xtension Use Case

E xtension Point 2
Extens=ion Point 1

Extension Use Case
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Operacao
ATM
V

7

Cliente

Consulta Levantamento Pagamento
Saldo de Servico

Generalizacao permite expressar relacionamento is-a,
subclassificagao, heranca e polimorfismo. E muito importante. O
use case base pode assumir uma qualquer das formas, comporta-
mentos expressas nos sub-use cases (tal como indica o principio
da substituicao em 00).
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Operacao
ATM
V

7

Cliente

Consulta Levantamento Pagamento
Saldo de Servico

Realizar a tarefa “Operacao ATM” consistira em cada momento,
na satisfacao de uma e s6 uma das seguintes possiveis e compa-
tiveis tarefas: “Consulta Saldo”, “Levantamento” ou “Pagamento de
Servico”. Logo, “Operacao ATM” &€ uma generalizacao.
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A Start Page fa Use Case Diagraml

Use Case Diagram1

Clustomer

Salas Order System

- Sales Manage!
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System Boundary Sample
System Boundary in WP-LIML provides use case containment behawvior, Generalizagéo de

Actores
corresponde a

O CHAEK stoex uma clarificagao
W= de papéis e
7N responsabilidades

Stock Mainte nance System

status

R Produce daily perante o sistema
Fepart ou subsistema.

Assim, quem
8 g S HEEEE ¥ ae assume certo
LIS .

- “perfil” tem
/\\ acesso a e tem
Staff Maintain sales responsabilidade
record

sobre certas
actividades
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Problemas com a generalizacao de Actores

% Fecha Contrato
/\

Funcionario

Fecha Grande
Contrato

Gerente Vendas

ARQUITECTURAS DE SOFTWARE

Heranca => Polimorfismo,
pelo que “Fecha Contrato” é
substituivel por “Fecha
Grande Contrato”. Assim, o
simples Funcioario pode
fechar grandes contratos, tal
como o Gerente.

Nao era certamente isto que
se pretendia especificar !
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Solucao (Generalizacao das tarefas com “profiling” adequado):

Fecha Pequeno
Contrato

Funcionario

Fecha Grande
Contrato

Gerente Vendas

= Ensino ARQUITECTURAS DE SOFTWARE



- Universidade do Minho
- 5 - i e -
I Departamento de Infarmatica

Use Case
Diagram

Specification

D
pu

Design
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elementos
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processo
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Jacobson)
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We have said that a Use Case 15 a sequence of actions (complete with all alternative
flaws) describing system behavior that yields a result of value to an actor,

different formats. An appropriate format should be selected and adhered to for every

organization and/or project,

The actyal tet iteplf can he evtramely infarmal, as long as 1t uses the Doman Model
yocabulary in consistent fashion, and includes all of the alternative flows also {otherwise
It wouldn't be a Use Case),

Existem alguns formatos aceites
como standard, mas o texto ...
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Pouca
estrutura e
pouca
informacao
mas ... é
um
comeco.

W ithdraw Cash

step—bg—step outline
nsert Card
valtdate card
Enter pin

Select withdraw
Select account
Select amount
Send transaction
Recelve ok

9 Dispense money
10 Print recelpt

11 Eject card

1
2
=
4
5
&
7
&

List of Alternative flows

ALwrong PIN

A2n0 money

Az Attempt to withdraw more thawn daily amount

A4 wo contact

ASlink goes down - hmewm, if the Link goes dowwn before the transaction
reaches the actual account? - No big fuss - but if the transaction reaches the
account and then the link is down? The money is withdrawn but never
dispensed! - do we need some Rind of two-phase-com m it?

A6 stolewn card

AF out of money
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LIse case: Eject CD

Goal: There is no CO in the radio’s CO-player.

Preconditions: The radio is in the sleep state or the radio is in the tuner mode or the radio is
playing a CD (CD-mode).

Trigger: The interface £lect Button has besn aclivaied.

Postconditions:

For result success; The radio is in the sleep state and there is no CD in the CD-player or
the radio is in the tuner mode and there i1s no COD in the CO-player.

For result failed: The radio is in the slegp state and there is 38 CD in the CO-player or the
radio is in the tuner mode and there is a CD in the CD-player.

Scenario:

(Extension point 1)

The radio gjects the CD through the CD loading slot. The edge of the COD protrudes at least
20mm from the radio's face plate and at most 25mm.

The CDO has been removed from the CD loading slot within 30s after the CD has besn
gjected.

Exception: The CD has not been removed from the CD loading slot within 20s after the CD
has been gjected
The CD is reloaded.

(Extansion point 2)

Extension 1 (the radio is in the sleep-state); The radio is awoken from slesp state within
0.55.

Extension 2 (the radio was in the sleep state): The radio is put 10 sleep state within C.5s.

Figure 2: Use case notation
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Use Case: Fazer Telefonema
Pré-condig¢ao: Telefone ligado e em descanso
Comportamento normal:
1.Utilizador marca numero e pressiona OK
2.Telefone transmite sinal de chamada
3.Utilizador aguarda
4 Telefone estabelece ligagao

b.Utilizador fala
B8.Utilizador pressiona tecla C
7.Telefone desliga chamada
f Comportamento Alternativo:
) 3.1 Telefone Transmite sinal de ocupado
Nivel de Utilizador pressiona tecla C
detalhe Telefone cancela chamada
exagerado Comportamento Alternativo:
3.2 Telefone cancela chamada
Pos-condigao: Telefone ligado e em descanso
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USE CASE # <the name 1s the goal as a short active verb phrase=
Goal in Context <a longer statement of the goal 1n context if needed~
Scope & Level <what system 1s being considered black box under
design=

<pne of: Summarv, Pnmary Task. Sub function=
Preconditions <what we expect 15 already the state of the world-
Success =the state of the world upon successtul completion=
End Condition
Failed =the state of the world if goal abandoned=
End Condition
Primary. <a role name or descniption for the primarv

Secondary Actors | actor—,
<other systems relied upon to accomplish Use Case™

[ >

Trigger <the action upon the system that starts the Use Case>
Description Step Action
1 <put here the steps of the scenaric from
trigger to goal delivery. and any cleanup
after= l
2 = =
3
Extensions Step Branching Action
la =condition causing branching> :
=action or name of sub-Use Caze>
Sub-Variations Branching Action
1 =lhst of vanations™
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Especificacao do Comportamento Dinamico associado as tarefas;

Modelacao de Business Processes, WorkFlows, Operacoes, etc.

Actividades e controlo de fluxo

[order rejected]

G 4 o ) LHU Nodos de decisao e condicoes
Order ) W Order Circler o ~
G (oo ) (om de continuacao de fluxo

[order accepted)
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.

. % { Receive ”]
, Order )

Inicio de Actividades

Close : . . .
@ Fim de Actividades
. Order J ety

|".. -‘\I
Fill Order ]

e

Fork: Actividades em paralelo

" Send -"|

, Invoice
. _J'J

Join: Sincronizacao de actividades
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Merge: juncao de fluxos alternativos

- : - : o
| ﬂr:{;’: }%{ Fill order request 9@ }%{ Nnﬂﬁrcuﬁnmer Acgoes que criam sinais
que podem iniciar

actividades ou mudar
estados

"-. ~
%E,EEEI ) Accoes de espera de eventos, ou
=} . . .
' seja, sincronizadoras

o
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_ Install
Nl ﬂ.rn' ®1 ﬂ-_q '. -_:-:

[no more componentsto be buik)

[more com p"c-nenta:tn be built]

=y it stonss {weight=all }

( e Personnel ( Review )
Ern ployee  database ~Ern plnye?;,J

==gelaction==
employee assignment = null [ rasan )

Em ployee J .
_— Once a year
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Excepcoes e Tratamento

InterruptibleActivityRegion

An interruptible redion contains activity nodes . When a token leaves an interruptible region via edges
designated by the region as interrupting edges, all tokens and behaviors inthe region are terminated. (OMG
Linified Modeling Lanauge Specification - LIML 2.0 Superstructure Specification, p. 409)

O e
Cancal

|
| : e
|
|

Recaive \/L
Oirder “N
| [or i
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== |localP re condition==
A drink is selected that the
vending machine comtains and
the correct payment is madea.

=< |ocalP ostcondition ==
The vending machine dispensead the
drink that is selected and correct
change is provided.

Ensino ARQUITECTURAS DE SOFTWARE
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Activity

An activity specifies the coordination of executions of subordinate behaviors, using a control and data flow
madel, The subordinate behaviors coordinated by these models may be initiated because other behaviors in
the model finish executing, because objects and data hecome available, or because events occur external to

the flowe (OMG Unified Modeling Lanauge Specification - UML 2.0 Superstructure Specification, p. 341)
R e o Ty

—

Process O der commecondibonse Oxkr compkle  ceimeleExvecubon
Rogedod Orler Orkr <crostionditions> Orcer closed

Facaie
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Mavigation can be made from the diagram elements to it's associated subdiagram.

Refinamento para
% ¥ t]E8 [ % Activity Diagram

UseCase
Bctor

fé, Cipen Ackiviey. Diagrannl

o' Open State Machine Diagram2 @

[fneed he-, itis pnssihl-e to quickly revert back to the parent of the sub diagrarm by clicking the Diagram
Window titlebar.

B lka[:m; -» Aetivity Diagram1 =113

Ferramentas actuais

B Use Cose Diogram2 =1
(cf. VP) apoiam este _ &) 2
desenvolvimento s %
centrado nos Use -

Cases, relacionando os '
varios diagramas entre vl i)

si, mantendo-os coeren-
tes.
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.n.[:th.urity' state

cCass
cod

{ Handle incorrect
docess code

Guard condition ——M— [comect ]

A lternative threads

Ak tor % ::}
Synchronization bar (fork) am ount A [resohred ]
_———_———_—u

Concurrent thiy
T Lt

Transition

Decision (branch) e
'““*»\_\_‘{:l_'[amnunt not available ] /

[amount available ]

Ii Lipense ) Frepare o
cash prirt receipt

d______———g:f} [not resobved]
Decision {(merge)

Synchronization bar {(join) Finish trars action
and print receipt
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Establish E-amanil
oyl ot L om

Receive
Res poes &

Activety Dl«‘lg;l’;‘l‘l
LIl Activiy
Lriggrmn - Bl

Fegukr E-mail ! — T [0 reph] |l Fenren]

| valid ey ]

o i cak o
Establisled
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Customer Book Packer Accounting Department

@—»{ Decide to order book ) = ¥ ¥
L

( Wait for Book Order ) ( Process Credit Card )
("Go to BRIK site to order the book )
l Order Arrived l

- [otherwise]
Check if book Get a Box Get Approval
iz in stock !-} (‘ -) ( -)

+ [in stock] k 4 approved

Check price [otherwise] C Get the book _)
of book ot

[price OK] ( Fan:Bm.' )

Label Box

( Send Box to Customer )

Order boak
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Receive Szarch
Request

Y K

; Create Dy c = :
Detenniane Baowsess HTLIL Pase Send Reguest to

Capabilities Template Search Engme

[resulfs arrived
searel

[1ot Fava-capalls] [Fava-capalbils] Fill Terngiate-with
Zearch Results

Al Tava-5 ased
Controle to HTDIL
Paoe

L Control=
L Poge

[EDrvranme HTMML
Page R=adyv]

Mavigation controls. E Send HTML
wheiher Java-based or y P e Lt e
HIML-based, are added P BB DTN e
alfter the search resulis

are available so that

they can reflect the
number of hits.
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Customer Sales Interface

= Initialize contact .J

[ornur. offer L1
supplier or change

I:“ Initial o pportunity work xj-
L -

Froposal Ownear

Cregte propo =3l project plan

[rejected aor
redire cted to other

region arsupplier ]

(Fregentthe propo=al j;—

( Obtain customer decision ‘)

.

Search altematives &
>"_F: T relecea) [acceptdd |

/

Dyote Cwaper

{ﬁnalyze and inalize prc-pn:-gal;}

r/I:reate a deliweryproject pla
=

n '}

A

f Compile add o nal inomation j)
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Modelar com Use Cases e Diagramas de Actividade os dois
seguintes sistemas relativamente bem conhecidos:

1.- Sistema electrénico de emissao e preenchimento de pautas
dos SAUM;

2.- Sistema de Empréstimo de obras dos SDUM.
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