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"+ Dicionario Aurélio:

— 1. Modelo, padrao, estalao

— 2. Termo com o qual Thomas Kuhn (v. kuhniano) designou as
realizacdes cientificas (p. ex., a dindmica de Newton ou a quimica de
Lavoisier) que geram modelos que, por periodo mais ou menos longo e
de modo mais ou menos explicito, orientam o desenvolvimento posterior
das pesquisas exclusivamente na busca da solugao para os problemas
por elas suscitados.

* Wikipedia:

— Paradigma (do grego Paradeigma) literalmente modelo, € a
representacdo de um padrao a ser seguido. E um pressuposto filosofico,
matriz, ou seja, uma teoria, um conhecimento que origina o estudo de
um campo cientifico; uma realizacao cientifica com métodos e valores
que sao concebidos como modelo; uma referéncia inicial como base de
modelo para estudos e pesquisas.

\
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'* Quais as vantagens?

* Quais os problemas? (exemplo da histérica dos macacos € a
escada)

-

Marco A. Gerosa 3 IME / USP




MAC 0332 - Engenharia de Software

/'»  Analise Estruturada
* Orientacao a objetos
* Programacao orientada a aspectos

* Desenvolvimento baseado em componentes
* Etc.

-
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'» Analise dos processos (funcionalidade) e dos dados. A
separacao tem origem na arquitetura de von Neumann.
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/' » Dificuldade de manter a documentacdo

* Alteracbes constantes nas funcionalidades impactam a
arquitetura da aplicacao

-
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'+ Objeto = dados + fungbes

* Mais estabilidade arquitetural, maior encapsulamento
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'* (Conceitos do mundo real sao utilizados em diferentes niveis
de abstracao
Mundo real: Anélise: Projeto: Implementacao:
Conceito Classe conceitual Classe de software Classe em uma
linguagem de
Livro Livro programacao
titulo - titulo : String s Livre |
numPagmaS - numPaginaS . lnt prJ:.vatE ?tring t.itJ..llD;
abrlr() + abrlr() I:Uhl,l-",cf' Egi:?gzhziﬁeiinée & operagdo
feChar() + fechar() puhlij void fechar () )
codigo referente a operagdo
\ i
* Facilita o ciclo de desenvolvimento iterativo
* Menor gap semantico (distancia entre o dominio do problema
— mundo real — seu modelo) => melhor manutencao e
legibilidade
\
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'+ Estruturacao mais estavel e codigo menos acoplado, o que
diminui os custos de manutencao;

* 0s modelos sao mais proximos da realidade, o que diminui o
gap semantico e torna os modelos mais faceis de entender;

* facilita a comunicacio entre os stakeholders, que passam a
trabalhar e pensar em termos do dominio da aplicacao e
participar mais diretamente da analise;

! * favorece o reuso, ja que podem ser reaproveitados
componentes genéricos, estaveis e independentes;

* adequa-se melhor ao processo de desenvolvimento iterativo,
visto que as atividades do ciclo de vida compartilham
vocabulario, notacao e estratégias comuns.

* Silver bullet do desenvolvimento de software?

Marco A. Gerosa 10 IME / USP




MAC 0332 - Engenharia de Software

* Analise x projeto

* Modelagem conceitual

* Modelo

* Abstracao

* Encapsulamento

* |dentificacdo de classes, relacionamentos, atributos e
operacoes

* Técnicas de modelagem:
— Identificando substantivos, brainstorm, cartdes CRC

* Diagrama de classes:

— Nome associacao, direcao de leitura, cardinalidade (ou multiplicidade),
papel, navegabilidade, restricoes, observacgoes, esteredtipo

— Classe associativa

A
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'+ 1994 — Grady Booch e Jim Rumbaugh unificam os métodos Booch e
OMT (Object Modeling Technique)
* 1995 — Versao 0.8 UML (Unified Modeling Language)
* 1996 — lvar Jacobson, criador do método Objectory, junta-se ao
grupo.
* Os trés fundam a Rational Software e lancam a versao 0.9 da
linguagem
* Em 1997 lancaram a linguagem como proposta de padronizacao a
OMG (Object Management Group), que homologou-a como padrao.
* Grupo RTF (Revision Task Force) para revisao da linguagem
* 1998 —versdtes 1.2e 1.3
« 2001 —versao 1.4
2005 -versao 2.0
* (...)
k « 2010 —versao 2.3
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=

http://en.wikipedia.org/wiki/File:OO-historie.jpg
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Nome
atributos
N nome : Classe OBS
opcfragoces
Classe (class) objeto (object) Nota (note) componente (component) NO (node)
1
Nome Nome
Caso de uso (use case)  ator (actor) estado (state) atividade (activity)  pacote (package)
associagdo (association) generalizagao (generalizatio@
dependéncia (dependency) realizacdo (realization)
- = = == == - - = = = = = >
’ composi¢ao (composition) <> agregacao (aggregation)
A\
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Diagrarm
Structure Behavior
Diagram Diagram
Class Component Object Activity Use Case
Diagram Diagram Diagram Diagram Diagram
Profile Cst}t:-‘n p?us'te Deployment Package Interaction State Machine
Diagram Di:;ra:ne Diagram Diagram Diagram Diagram
Interaction -
Sequence Communication D:;rlvﬂiefu Tirming
- Di .
Diagram iagram Diagram Diagram

http://en.wikipedia.org/wiki/File:Uml_diagram2.png

MNatation: LML
A
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Andlise de > Analise do > Projeto | Projeto Estatico ) "

Requisitos Dominio Dinamico

Projeto da
fra-estrutura

* Analise = fazer a coisa certa
— Analise de requisitos
— Analise do dominio

* Projeto = fazer certo a coisa
— Arquitetura
— Design
— Infra-estrutura

* Notacao x processo

* Na preparacéao para uma batalha os planos s&o inuteis,
porem o planejamento é indispensavel.
General Eisenhower

Marco A. Gerosa
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* Descrigdo do problema

* O sistema devera simular um jogo de dados entre um jogador
e o computador. Cada um joga dois dados e quem somar mais
pontos ganha a partida. Ganha o jogo quem ganhar trés
partidas.

Disputar
Jogo

Jogador

Marco A. Gerosa IME / USP
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Caso de Uso: Disputar Jogo

Ator: Jogador

Descri¢ao: O jogador disputa o jogo com o computador.
Fluxo principal

. O jogador informa seu nome.

. O sistema registra o nome e da inicio ao jogo.

. O jogador informa que quer langar os dados.

. O sistema sorteia o valor de face dos dados do jogador e exibe o resultado.

. O sistema sorteia o valor de face dos dados para o computador e exibe o resultado.

. O sistema verifica quem obteve a maior soma de pontos e exibe o ganhador da partida.

. Se nem o jogador e nem o computador obtiveram trés vitorias, volta para o passo 3.

0 3 N i A W N~

. O sistema exibe o ganhador do jogo.
Fluxo alternativo

*a. A qualquer momento, o usuario decide sair.
1. O sistema finaliza o jogo.

3a. O jogador demora mais do que 3 minutos para langar os dados
1. O sistema finaliza o jogo

Marco A. Gerosa IME / USP




IS MAC 0332 - Engenharia de Software

Jogo

Dado

horalnicio
jogadorDaVez

determinar ganhador()
disputar partida()

valorDeFace

rolar()

S
participa

2

Jogador

nome
¢Humano
qtdeVitorias

\
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Y

: TelaJogo Jogo
Jogador
nome . :
iniciar(nome) <<create>>
> h:Jogador

<< create >> > ¢ :Jogador
<< create >> — » dl1:Dado

¢ fimDelogo(), << create >> . » d2:Dado

- getVitorias() B
3 getVitorias() N

‘— — — — —
[enquanto pa¢ ¢ fimDoJogo]

* langarDadog

rolar()
rolar()
rolar()
rolar()

\ 4

* inic iarPartida()'

Y

Y

\ 4

determinaGanhador()

<

 atualizaVitorias

atualizaVitorips(

ganhador | |e ganhador _|
<— —_— —_—

Y

A\
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\

Jogo

atributos derivados

do relacionamento

Marco A. Gerosa

horériolnicio : Date
vez : Jogador
humano : Jogador
computador : Jogador
dadol : Dado

dado2 : Dado

dado1

dado?2

Dado

inicar(nome : String)
inicarPartida()
determinaGanhador()
¢ fimDeJogo()

humanoJ/

J/comput ador

Jogador

nome : String
¢Humano : boolean
gtdeVitorias : int

atualizaVitorias()

valorDeFace

rolar()
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Bank Account

— accountBalance

+ deposit ()
+ withdraw ()

Q

Tax Preparation
Software Product

Prepare Form
1040 N
\://ZC/(J
\\%

~

Tax Preparer
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Q O O

Entity Class Boundary Class Control Class

\

Marco A. Gerosa IME / USP




IS MAC 0332 - Engenharia de Software

: Elevator - Elevator : Elevator
Controller — Doors
| |
| |
| |
* fl : I
maove up one roor |
I : User : Assemble : Price
| Buyer Interface Order Class
R : Class Control
| | : : Class i
: I 11: Give order ! | :
open doors I I | details 5 | i
: > 1 | |
: 2: Transfer details | : Order |
< ___________ S S >l Class |
. | ' I
start timer : 3: Create order i E
i i
I 4: Return new :
>, : = order !
: 5: Determine pricé of order :
close doors [ ! g
i r o . [
| f: Return price !
< ___________ _: _____________ . _7: Provide price i |
: | 8: Display price || : ! i
: I i d o !
*move up one floor : 9: [price too hlgh], Destroy order : | E
i | i
| | | | ;
___________ I e ittt B : i
g i | | | ; > :
| |
| I |

\
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()

8: Return expected
3: Request expected

grants and
§ WOFgage payments for return on investments
"~ Class \week — : - :
: Investmen
74 Hguest \ 9: Compute estimated /)'/ Class
expected grants amount available .
1: Request and payments for for week 4: Return expected weekly
. est?mate of week | I return on investments
funds available 2: Transfer
for week request
—
P
15: Display succ- 14: Transfer succ-
MSG Staff  essful completion : User essful completion : Estimate
Member message Interface message Funds for
Class Week Class

-

Marco A. Gerosa

5: Request expected operating

6: Return expected operating
expenses for week

expenses for week
13: Send successful completion T l 10: Transfer estimated amount
message available for week
11: Print estimated
amount available
—_—
R
12: Send
. MSG successt_JI : Estimated
Application fﬁggezon Funds
™ Llasy g Report Class

IME / USP



IS MAC 0332 - Engenharia de Software

f e 0 O 00Q0

User Estimate Investment MSG Mortgage Estimated
MSG Staff Interface Funds for Class Application Class Funds
Member Class Week Class T Class Report Class
M 1 ] I ]
1: Request ; ! :
estimate of I I I
funds available : I
for week ] :
I I

2: Transfer request

w

: Request expected
return on invest-|

ments for week |

4: Return expected
return on invest-
ments for week

T
1

: Request expected operating
expenses for week
I

(%]

6: Return expected operating
expenses for week 1

|
[}
1
1
I
[}
I
I
I
[}
1
I
I
1
I
1
[}
1
I
[}
[}
I
I
[}
1
1
I
I
I
[}
1
I
I
I

7: Request expected grants and payments for week

o

8: Return expected grants and payments for week

9: Compute estimated amount
available for week i

: St ]
10: TraPsfer estimated amount L 11: PHntestimated simolint
available for week

available

i

| [}

: 12: Send successful compl-
etion message

13: Send successful completion
message

=

T

14: Transfer succ- !
essful completion
message

15: Display succ- i
essful completion
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.

¥

[quit
selected]

MSG Foundation Event Loop

;S

I
[estimate funds

for the week
selected]

Y

[manage
an asset
selected]

{

[update estimated
annual operating
expenses selected]

'

[produce
a report
selected]

{

~

Estimating Funds
for the Week

Managing an Asset

Updating
Estimated Annual
Operating Expenses

Producing a
Report

Estimate and print
funds available for

\the current week

Add, delete, or
modify a mortgage

or investment
B 3 )

Update the
estimated annual

| Operating expenses

Print a list of all
mortgages or

investments
SN

J
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\

A product is to be installed to control n elevators in a building with m
floors. The problem concerns the logic required to move elevators
between floors according to the following constraints:

1. Each elevator has a set of m buttons, one for each floor. These
illuminate when pressed and cause the elevator to visit the
corresponding floor. The illumination is canceled when the
corresponding floor is visited by the elevator

2. Each floor, except the first and the top floor, has two buttons,
one to request an up-elevator, one to request a down-elevator.
These buttons illuminate when pressed. The illumination is canceled
when an elevator visits the floor, then moves in the desired direction

3. If an elevator has no requests, it remains at its current floor with
its doors closed

Marco A. Gerosa IME / USP
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User
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Elevator

Press an
Elevator Button

Press a
FEloor Bltliorn
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Write down
order o Forkﬁ
J( :’,
% W

Prepare Prepare
chicken fish _4 Join

5

| .
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Assembly
Department

Order
Department

Receive
order

Accounts
Receivable
Department

Assemble
computer
N4

Deliver
computer

Send
invoice

=
=

Process
payment

25l [z4

Complete
order

'

| Swimlanej
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My Package

My Package

\
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14.
194

User A presses the Up floor button at floor 3 to request an elevator. User A wishes
to go to floor 7.

. The Up floor button is turned on.
. An elevator arrives at floor 3. It contains User B, who has entered the elevator at

floor 1 and pressed the elevator button for floor 9.
The elevator doors open.

. The timer starts.

User A enters the elevator.

User A presses the elevator button for floor 7.
The elevator button for floor 7 is turned on.
The elevator doors close after a timeout.

. The Up floor button is turned off.

The elevator travels to floor 7.

. The elevator button for floor 7 is turned off.

The elevator doors open to allow User A to exit from the elevator.

. The timer starts.

User A exits from the elevator.
The elevator doors close after a timeout.
The elevator proceeds to floor 9 with User B.

Marco A. Gerosa 33 IME / USP
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'+ ldentificacao de substantivos

* Buttons in elevators and on the floors control the movement of n elevators in
a building with m floors. Buttons illuminate when pressed to request the
elevator to stop at a specific floor; the illumination is canceled when the
request has been satisfied. When an elevator has no requests, it remains at
its current floor with its doors closed

A
IME / USP
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* |dentificacdo de substantivos

* Buttons in elevators and on the floors control the movement of n elevators in
a building with m floors. Buttons illuminate when pressed to request the
elevator to stop at a specific floor; the illumination is canceled when the
request has been satisfied. When an elevator has no requests, it remains at
its current floor with its doors closed

 Classes candidatas: Elevador e Botao
 Subclasses candidatas: BotaoElevador e BotaoAndar

A
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| Button Class

illuminated : Boolean

1

Elevator Button Class Floor Button Class

m 2m — 2
communicates communicates
with with

Elevator Class

doors open : Boolean

Problema: Quem controla o conjunto de elevadores?

\
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| Button Class

illuminated : Boolean

1

Elevator Button Class Floor Button Class

mn 2m — 2
controls controls

1 1
Elevator Controller Class

1
controls
n

Elevator Class

doors open : Boolean

\
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[ Elevator Moving ]
[no message L Move up one floor
received yet] |
Elevator has
_ arrived ft floor
Stopped at Floor
LOpen the elevator doorsJ
\
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no requests pending, |

(button pushed,

?

doors closed

rProcessing New Request\

Turn on button
Update requests

button lit
Y Y
—[ Elevator Event Loop )7
| T L | |

button elevator ! elevator elevator
pushed, moving in stopped, stopped
button direction d, request(s) no requests

unlit floor f is next pending pending,

( Going Into Wait State )

Close elevator doors after
\timeout

J

f Closing Elevator Doors ]

( Determining If Stop Requested
L Check requests J Close elevator doors after
I I timeout
no request user has T T
to stop at requested stop floor floor
floi)rf at floor f button lit button unlit
Continuing | (Stopping At Floor || Turning Off
Moving Stop elevator Floor Button
Move elevator || Open doors and { Turn off floor J
one floor in start timer button
direction d Update requests
| T
elevator  elevator
button lit  button Y Y
unlit

Turning Off
Elevator Button

Turn off
elevator button

) .
Tl

Processing Next
Request

{Move elevator oneJ

floar in direction
of next request

! y

vy

Y Y
- )
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