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Learning objectives for this lecture

Justify the use of models in systems engineering
Enumerate advantages of visual models
Explain the organization of the UML

Identify the main diagrams in UML and their modeling
viewpoint

| Oliveira



Systems/Software development lifecycle
(SDLC)
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Problems and solutions in the SDLC (a
Rational Unified Process perspective)

Symptoms Root Causes
Needs not met Insufficient requirements
Requirements churn _|—>

Brittle architectures
Hard to maintain Overwhelming complexity
Late discovery

Poor quality Poor testing

Poor performance Subjective assessment
Colliding developers Waterfall development
Build-and-release Uncontrolled change

Insufficient automation

| Oliveira

Best Practices

Develop Iteratively

Manage Requirements

Use Component Architectures

~ Model Visually (UML)

— Continuously Verify Quality

Manage Change



Moaeling

UML as a visual specification language
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Usamos modelos visuais para captar partes do
mundo/realidade

D Trumpet Version

Allegro Assai
from

Brandenburg Concerto #2

J. S. Bach
arranged by Mark Adler

Lo pf of | £ole,f 0,00y 0
==

Uma linguagem comum
(escrever, ler)

Especificagcbes visuais sao mais
inteligiveis

Compor: aplicar talento e
disciplinas técnicas

: @ prova que os
modelos funcionam!



https://www.youtube.com/results?q=BWV+1047+Brandenburg+Concerto+No.2+allegro+assai
Ioliv/bach/Brandenburg.mp3
https://www.youtube.com/results?q=BWV+1047+Brandenburg+Concerto+No.2+allegro+assai

Um modelo é uma simplificacdao da realidade




Os modelos ajudam a gerir a complexidade

4 razoes para usar modelos (G. Booch):

« Ajudar a visualizar um sistema (high-level)

« Especificar/documentar a estrutura e o comportamento do
sistema (antes de implementar)

« Serve como referéncia para orientar construcdo (“planta”)
- Documentar as decisoes (de desenho) que foram feitas

e | UNIFIED
a 2SS . I
\
calc
/ an

MODELING
LANGUAGE -

class name

attributes

aperations
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Modelacao visual no desenvolvimento

opyvighted Mater
A
vy

“THE UNIFIED MODELING

UML 2: Unified Modeling LANGUAGE USER GUIDE
Language Second Edition
Linguagem de modelac¢ao visual e T

normalizada JAMES RUMBAUGH

IVAR JACOBSON

Beneficios
. Promover a comumcagao mais

clara e sucinta Thoroughty pdated— | |

- Manter o desenho ( Ianeamento) oot |
ea mplementagao construgao) e |
coerentes

« Mostrar ou esconder diferentes
niveis de detalhe, conforme
apropriado

« Pode suportar, em parte,
pProcessos de constru¢do _
automatica (gerar a solu¢ao a
partir do modelo)

| Oliveira
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“Three Amigos”

|. Jacobson: thinking in 6. Booch: thinking in 00 J. Rumbauch: thinking in
Use-cases... development process... classes modeling...

The UML effort started officially in October 1994, with the version 0.8 draft being released in
October 1995. The Three Amigos, as they are sometimes referred to (Booch, Rumbauch, and

Jacobson) had successfully unified semantics and notation, ultimately meaning that users could

focus on their own work and worry less about the specifics of a given method.

| Oliveira
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UML é uma especificacao do OMG

W oiondards
OMG e
]

Organization

ABOUT US GROUPS CERTIFICATIONS RESDURCES SPECIFICATIONS COMMUNITIES MEMBERSHIP

ABOUT THE UNIFIED MODELING LANGUAGE SPECIFICATION VERSION 2.5 " UL+ SPECFICATIONS

UML® Unified Modeling Language

A specification defining a graphical language for visualizing, specifying, constructing, and documenting the artifacts of L
distributed object systems.

Specification
Title: Unified Modeling Language
Acronym: UMLE
Version: 2.5
This version was superseded by a newer inventory. The latest version can be found here: UML
Document Status: formal (i)
Publication Date: May 2015
Categories: () €
IPR Mode (i3 RF-Limited {0

| Oliveira




Também reconhecida como um standard
internacional ISO

Francais | Pycckwit© Members area

Standards About us Standards Development News Store

Standards catalogue Online collections Graphical symbols

I1ISO Store Store Standards catalogue By 7C JTC 1 Information technology sC7

ISO/IEC 19505-1:2012

Information technology -- Object Management Group Unified Modeling
Language (OMG UML) -- Part 1: Infrastructure

Preview ISO/IEC 18505-1:2012

Abstract SeEEe LANGUAGE
‘ English v

ISO/IEC 19505-1:2012 defines the Unified Modeling Language (UML),
revision 2. The objective of UML is to provide system architects, soft-
ware engineers, and software developers with tools for analysis, design,
and implementation of software-based systems as well as for modeling

business and similar processes.




AplicacOes principais da UML

A_nélise e desenho de
sistemas de software

Estrutura e comportamento de
sistemas baseados em software

 Elementos do modelo
representam entidades do
mundo do software

Especialmente adequada para o
desenvolvimento por objetos
(object-oriented)

| Oliveira

Dominio do problema
(processos de trabalho,...)

Especificar ou documentar o
dominio de aplicacdo/negocio
» Elementos do modelo

representam entidades do
negocio

Ndo implica ou assume uma
implementacdo em software

14



Ndo ha uma vista unica, mas varias e
complementares

Para que serve o sistema?

Quais sao as estruturas de
informacao?

Decomposicao funcional de
atividades complexas

Visualizar a organizacao do
software em partes e as
suas interacoes

Etc.



Diagramas da UML 2.5: taxonomia

Diagram
T

Structure Behaviour
Diagram Diagram

Jay N
| | |

Class Component Object Activity Use Case
Diagram Diagram Diagram Diagram Diagram

Profile Composite Deployment Package Interaction State Machine
Diagram Structure Diagram Diagram Diagram Diagram Diagram

N

Sequence Communicati Interaction Timing
Diagram on Diagram Overview Diagram Diagram

| Oliveira




APLICACAO DA UML AO LONGO DO
PROCESSO DE DESENVOLVIMENTO

ico@ua.pt
v2017-06-02

| Oliveira
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Diversos diagramas para abranger diferentes
perspetivas de analise

CONCEPTUAL PHYSICAL

Logical View Implementation View

Class, Obedt, Package,
Composite Structure
State Machine

Use Case View

Use Case, Activity

Process View Deployment View
Sequence
Communication
Activity ., Taming

Interaction Overview

| Oliveira




CaU do Sistema: organizar a funcionalidade do
sistema em episodios de utilizacao

amodules

Hospital Reception
Schedule Patient
Appointment

wextends \

|
Schedule Patient _ i
Hospital Admission / — ~
/

\
aextends J!—f

¥

ﬁ Patient Registration

Receptionist wincludes .~ d
&~

Patient Hospital
Admission

File Insurance

wincludes
Inpatient Hospital o Bed Allotment
Admission
Forms / Claims
File Medical Reports uml-diagrams.org




Diversos diagramas para abranger diferentes
perspetivas de analise

CONCEPTUAL PHYSICAL

Logical View Implementation View

Class, Obedt, Package,
Composite Structure
State Machine

Use Case View

Use Case, Activity

Process View Deployment View
Sequence
Communication
Activity ., Taming

Interaction Overview

| Oliveira




Diagramas de atividades para explicar
procedimentos do dominio
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Document
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[obsolete]
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Archive

Document
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Classes para representar os conceitos da area
do problema (modelo do dominio)

class Wards and Tearn5)

Hospital

name: String {id}
address: Address
phone: Phone

Ward

Team name: String {id}
patients_gender: Gendar
name: String {id} capacity: Integer {patient.upper <= capacity}

ward

« | patient {ward.patients_gender =
patient.gender}

Patient

0.*

fgender; Gender
accepted: Date

treats m sickness: History
prescriptions: String[*]
allergies: String[*]
special_reqs: Sring[*] wenumerations
Gender

Doctor

speacialty: String[”)
locations: String[*]

male
female

1 Consultant Doctor Junior Doctor

team leadar

ultimate responsibility »

| Oliveira




Maqguina de estados de entidades/objetos

[IsUniqueld()]
create/

[isVerified()]
activate/
[isUnigueld()]

state machine User Account {protcrmlu

)

—

[isCancelReguested(]]
cancel!

\

\ [isSuspendRequested()] suspend/

[isAccountDormant()] suspend!

[isPasswordAlert( )] locks

—

[iIsAccountDormant()] suspend/

-

- [IsResumeRequeasted()] resumal

lisLockExpirad|)] unlock/

[,

/ .

[isCancelRequested()]
cancel

/

Suspended

J/

[IsPolicy\Violated())
cancell

N S

Qas MoBalanceDue()]
| Oliveira J/

[isPolicyViolated()] cancel!

[isCancelRequested(]] cancel! _/

J




Visualizar a arquitetura logica com D.

| Oliveira

«model» Multi-Layered Application

Pacotes
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Classes para visualizar objetos de um

inguagem de programacao

android.app::Activity
# onCreate(state: Bundle)

winterfaces # anStart()
android_view::SurfaceHolder # onStop()
# onResumea()
*Use» + addCallbackicallback: SurfaceHolder.Callback) aLsen # onPause()
| = === + removeCallback(callback: SurfaceHolder Callback) p=— — — — = | # onDestroy()

+ anCreateOptionshManu{menu: Menu): Boolean
+ anOptionsltemSelected(iterm: Menultem): Boolean

+ setType(type: Integer)
+ setFormat{format: Integer)
+ getSurface(): Surface

android.view:: View

+getContaxt(): Context {final}
+ draw(canvas: Canvas)

wUEEH CameraDemo

I
I
I
| wUISE®
I
I

~ buttonClick: Button

————— | ———<_ ~ shutterCallback:ShutterCallback
~ rawCallback: PictureCallback

=~ jpegCallback: PictureCallback

i
I
|
I

Y

winterface»
android.view::SurfaceHolder.Callback —

android.view::SurfaceView - context

+ surfaceChanged (holder; SurfaceHolder, # lonCreate|savedinstanceState: Bundle)

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

+ [draw(canvas: Canvas |

I: ) format: Integer, width: Integer, height: Integer) I # fonStart()

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L

+ getHolder(): SurfaceHolder
g ) + surfaceCreated(holder: SurfaceHolder) # fonStop()

+ surfaceDestroyad (holder: SurfaceHolder) # lonResume()
# lonPause()
i lonDestroy()

¢ + jonCreateOptionsManu{menu: Menu): Boolean
ff' + JonOpticnsitemSelected{item: Meanultem): Boolean
s
!
s
#
,j =~ camera
Preview android.hardware::Camera
= mHolder: SurfaceHolder = praview + gpen{camerald: Integer): Camer.
- T 7 T 7| + getParameters(). Parameatears

+ «createxs Preview({context: Context) + setParameters(params: Parameters)
+ fsurfaceChanged (holder; SurfaceHolder, format: Integer, e~ + selDisplayCrientation|degraes: Integer) {final}
width: Integer, height: Integer) + selPreviewDisplay (holder: SurfaceMolder) {final}

+ isurfaceCreated|(holder: SurfaceHolder) + stariPraview() {final}

I T R T T | T T TR T A I P T T



InteracBes entre componentes do software

sd Facebook user authentication )

A

|

‘WebBrowser ‘Application

get FB resource _ |
-

request FB access

:Facebook
Authorization
Server

«http redirects |
|

ettt T T B ——

=
=
e - — — ||
permission farm |
ser permission |
USEr permissi ol
=

:Facebook
Content
Server

alt

) [permission granted]

FB authorization code

|<-—————————
Aamraes bakharn




Objetos em codigo

public class ClientsPortfolio {
private ArraylList<Client> myClientsList;

public ClientsPortfolio() {
myClientsList =new ArraylList<>();

}
public void addClient(Client newClient) {

this.myClientsList.add(newClient);

}
public int countClients() {

return this.myClientsList.size();

}
¥

| Oliveira
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wlava Classe wlava Class=

(=) ClientsPortfolio (=) Client
- myClientsList :
: - name : 5tring

- code : 5tring

+ Client{5tring, 5tring)
+ getMame() : 5tring

+ Setr':lame[ﬂtrinq] »woid

+ ClientsPartfoliof)
+ addClient{Client] : void
+ countClients( : int

x

w58 m

«lava Class»
E} ClientsDemo

+ main(Strinalll : void

| Oliveira




Diversos diagramas para abranger diferentes
perspetivas de analise

CONCEPTUAL PHYSICAL

Logical View Implementation View

Class, Obedt, Package,
Composite Structure
State Machine

Use Case View

Use Case, Activity

Process View Deployment View
Sequence
Communication
Activity ., Taming

Interaction Overview

| Oliveira




Readings & references

Core readings Suggested readings

« [Dennis15] - Chap. 1 [LAR'04] Larman, C. (2004).
Applying UML and Patterns: An
Introduction to Object Oriented
Analysis and Design and Interative
Development. Pearson Education
- chap. 10, chap. 15.

- What is UML? (by Visual
Paradigm)

| Oliveira



https://www.visual-paradigm.com/guide/uml-unified-modeling-language/what-is-uml/
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