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STAKEHOLDERS / CONOPS /
DIAGRAMA DE CLASSES



[TE-265 ENGENHARIA DE SISTEMAS BASEADA EM MODELOS] [2023]

AULA TEORIA

INDIVIDUAL

GRUPO

AULA TEORIA

GRUPO

1 Introducdo e Apresentacdo de Engenharia de
06-Mar Sistemas

Resumo dos
principios

Defini¢do do grupo.
Montagem de apresentagao
do tema.

9 Introdugio ao Arcadia e Andlise do Contexto
08-May

Analise do Contexto e apontamento de
necessidades

2 Pitch: Temas
13-Mar Frameworks e Stakeholders

Trabalho sobre
MBSE

Elicitar stakeholders

10 Pitch: Andlise do Contexto - NOP
15-May Intervengdo Sistémica

Intervengdo Sistémica e requisitos da missao do
sistema

3 Arquitetura e FungGes. Coesdo e acoplamento.
20-Mar

Exercicios de
analise estruturada

Mapa de interacdes

11 Pitch: Andlise do Sistema - ROP
22-May OPM e Exploracdo de Alternativas

Montagem de Alternativas

4 Ciclo de Vida e CONOPs
27-Mar

Ciclo de Vida e CONOPs

12 pitch: Alternativas
29-May Arquitetura Conceitual e desdobramentos

Arquitetura Conceitual e requisitos do sistema

5 Pitch: Descri¢do livre da captura do problema
03-Apr Requisitos

Exercicios de
corregdo de

Requisitos dos stakeholders

13 pitch: Arquitetura Conceitual - RTLI
05-Jun Revisita de Requisitos e o processo de

Apontamento de etividades de verificagdo

7 Modelagem de Comportamento da Arquitetura
17-Apr

Exercicios de
fixacdo

requisitos Verificagdo e Validagdo
6 Modelagem Estrutural da Arquitetura Exercicios de Relatdrio e Gravagdo de 5min 14 Ppitch: Propostas de Verificagdo Arquitetura Concreta com decisoes tecnologicas
10-Apr fixagdo com explicagdo 12-Jun Arquitetura Concreta e Carta Morfoldgica

15 Ppitch: Arquitetura Final - Especificagdes

19-Jun Revisdo e desdobramentos para especialidades

Relatorio e Gravagdo de 5min com explicagdo.

8 P1 - Questdes conceituais e Mini-Case
24-Apr

16 P2 - Apresentacio final da relagdo entre as etapas

26-Jun

EXAME Graduacdo (grupo): Desenvolvimento de um mini-case de um subsistema usando o Capella

03-Jul Pds-graduagdo (grupo): Entrega de um artigo (Formato do SIGE) descrevendo seu case e atividades.

17-Jul




AULA 04 Ciclo de Vida e CONOPs (Rev2)

OBJETIVOS 04-01 - Definicdo de quem sdo interessados e os influenciados
04-02 - Apresentar a a construgao de CONOPs
04-03 - Apresentar o diagrama de Classes e Componntes
DATA: 27-Mar
TITULO | # | TOPICO ATIVIDADE INDIVIDUAL ATIVIDADE EM GRUPO

HORA 01 (Stakeholders
1 | Definicdo
2 |Tipos
3 [Elicitacao
4 |Processo de identificacdo Descrever 3 (min) stakeholders da situacdo levantada: (2)

stakeholders favoraveis e (1) stakeholder "inimigo".

5

HORA 02 (Ciclo de Vida e CONOPs
1 |Ciclo de Vida
2 [Modelos de Ciclo de Vida
3 | Defini¢do de Conceito
4 |Formas de Representagao de Conceito
5 [Adiantar necessidades

HORA 03 Diagrama de Classes e Componentes
1 Exercicio de fixacdo Descrever 4 interfaces harmonizadas entre os grupos, e
2 uma que so existe na era em particular. Cada grupo deve
3 fazer a estrutura de dados da troca funcional entre 1
4 stakeholder e o Delorean de uma das interfaces
5 identificadas (apresentem entre si para ndo repetir)

* Proximas atividades




=

= —

%igggf

ROTEIRO DOS DIAGRAMAS

20/03

Diagrama de blocos
e  Estrutural
e  Funcional

Diagrama de Interfaces

17/04

Structure
|

Use Cases

17/04

'S
/N

Behavior

/]

—
Class
Scenarios

];yin

]

10/04
Diagrama de Cenarios L
Trocas funcionais
° Trocas entre componentes ]
p
Diagrama de Fluxo Funcional)
* Cadeia funcional

Diagrama de

Capacidades
Casos de uso
MissOes e Capacidades

03/04

s J

Diagrama de

Modos/Estados
Modos
Estados

-

27/03

Diagrama de Classes
(Dados)
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& STAKEHOLDERS

* Um stakeholder é qualquer individuo, grupo ou
organizacao que possa afetar ou/e ser afetado por um
projeto.

STAKEHOLDER DEFINITION




PROCESSO DE ESTRUTURACAO



Requirements Eng (2008) 13:281-297
DOI 10.1007/s00766-008-0069-1

Method for stakeholder identification in interorganizational
environments

Luciana C. Ballejos - Jorge M. Montagna

) \|Pfivate Laboratory 1| . -lPrivam Laboratory an. Private Laboratory X

...... e
Primary-Care
Medicines Production| Health
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Abstract Stakeholders are the first emerging challenge in : >+n:::m":|amow 3 ooy L [Hospitain |+
any software project. Their identification is a critical task =~ = | Dues Regional |
. upplier n Health —* i.
for success. Nevertheless, many authors consider them as a c L Agencyn| i
default product of a non-explained identification process.

Several aspects must be considered when the project is Private Laboratoy ¥

carried out in environments where multiple organizations
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STAKEHOLDER DEFINITION

11

IDENTIFICACAO

PARA AS PARTES INTERESSADAS

STAKEHOLDER IDENTIFICATION

1. SPECIFY
STAKEHOLDER
TYPES

2. SPECIFY

STAKEHOLDER ™

ROLES

3. SELECT
STAKEHOLDERS

4. ASS0OCIATE
STAKEHOLDERS
WITH ROLES

5. ANALYZE
INFLUENCE AND
INTEREST




- 1. TIPO

* O conceito de tipo de stakeholder é definido como "a
classificacao de conjuntos de stakeholders que
compartilham as mesmas propriedades e atributos no
que diz respeito a dimensao em analise"

* Exemplo:
* Funcional — desempenham uma funcao na missao,
* Localizagao geografica — o posicionamento € a propriedade de
dimensao mais importante,

* Conhecimentos/capacidades — ter um conhecimento sobre o
dominio, mas nao interagir com a funcao e

* Nivel hierarquico — ter um poder hierarquico
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2. PAPEIS

TABLE 3.2 — Stakeholder’s roles. (BALLEJOS; MONTAGNA, 2008)

Regulators:

They are generally appointed by government or industry to act as reg-
ulators of quality, security, costs or other aspects of the system. They
generate guidelines and outlines that will affect the system development

and /or operation.

Developers:

They are directly involved in IOS development (requirements engineer,

analyst, designer, programmer, tester, project manager, etc.).

Beneficiaries:

Those that benefit from the system implementation.

Functional:

They benefit directly from the functions performed by the system and
its products or results. Other information systems that interact with
the new one can be included in this role, since the functionalities to be

implemented would be beneficial to this exchange.

Financial:

They benefit indirectly from the system, obtaining financial rewards.




Y . ,
“# 2. DESCRICAO DOS PAPEIS

TABLE 3.3 — Stakeholder role name description.(BALLEJOS; MONTAGNA, 2008)

Name: Stakeholder role name:

Brief description: Briefly describe the role and what it represents for the project.
Generally, a stakeholder playing a particular role represents a group
of stakeholders, some aspect of participating organizations, or some

other affected business areas.

Responsibilities: ~ Summarize key responsibilities in relation to the project and the

system to be developed. Specify the value the role will provide to

STAKEHOLDER DEFINITION

the project team. For example. some responsibilities may be moni-
toring project progress, specifving expenditure levels and approving

funds spending, etc.

Participation: Briefly describe how they will be involved in the project and in
which stages they will have greater influence.

14



< 4. RELACAO ENTRE TIPOS E PAPEIS

Types Stks BENEFICIARIES "
» a5 AR P 2
- | -
HHEHHEIEEEEE Roles
E A= < 2 3 z|wls
ol<|sIZl9|2 | 8(3|lu|%|2
z|lz|o|2|2|2|%|2|5|5]|3
2[E|=|5%|&|8|=]|°["|8
CRITERION STAKEHOLDER e
Physicians organization X \
Functional | PIL agent v
pd ..
Q Information systems administrator J J1
E Geog, Local, |organis. Y, dependency 1
e
a Information systems administrator | J1
& Knowl/Ablity | organis. Y, dependency 1
a
@] Hierar, Leve] | ...
T . . . "
m Functional Pharmacist region C \
&5 RHA coordinator (region B) Y v
Geog. Local,
KnowlAbilty Pnarmacist region C \
ierar. Level Health department director \': N
T RHA coordinator (region B) y NV
Functional Private laboratory A \ v
Geog. Local, Private laboratory A Yy
KnowlAbilty Specialist in process redesign R
Hierar, Level

15



STAKEHOLDER DEFINITION
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Primary

Secondary

A

/

5. INTERESSE

N7

Estimated .
Proiect Estimated
Stakeholder Interests ) Priority
Impact
Achieve targets Med + |
Owner Liability (avoid at all costs) Hiah -
Increase sales margin Med +
Successfully addresses needs of adjunct customer Low + 3
Sponsor Appears competent among peers Low -
Provides new market to expand ventures Med +
New product excitement Med + 2
Team Demand end-of-year bonus
Memebers Retain and expand skill level Med +
Strike (if basic demands aren't met with new process) High -
Project
Manager




- 5. PARTICIPACAO E ALINHAMENTO

Type of Participation Planned Alignment

Inform Consult Partners hip Control 1
Marketing el
Initiation g 5 Functional F m'q_nmal
= Identification A S H C S | S E Manager Sponsor
8 @ S | S 5 Team Customer
- K i S B Members L et
[ :‘ Planaing K S J @ (Furctional Experts) ’ \."S'_'Jf ks
) @ s & = Senioy-
o) - S = e
5 -~ : = Team : Project
L N Project v
A = E xecution Sk g [ Members L ,i B .--Manager
o) ; Impie meniation g S g (Entry Lave) eadB .-
T o M 1 1 G = -~ Project
~ o
=Z < | Controlling SL Lead A
< Monitoring and S
Evaluguon (»]
i B Adminis trative Technical
Closing S D S A Support Sponsor
= Influence i
S,=5Stakeholder X A SRt

17



- NO FIM... REDE DE STAKEHOLDERS

* Descrevem as  necessidades, desejos, desejos,
expectativas e restricoes dos stakeholders

: * Define a rede de valor a ser criado para as partes interessadas
=
<
E Pitvais Lahoratory 1) - - «|Privais Laboralory Private Laboratory X
O Mtreeseessessssssessssensenne weeNCerennsaran,  Lessssssssenseset®
A kY
5 Primary-Care : ~
o Medicines Production| Health
E and Supply ION | ler IHealth| . . R Center 1
n Department - Hospital 1 _.< .
N : : .
: Regional : Health
D :
Supr;?esm ' A:en::t::1 _"‘< : \Cent
: ical Central : - .
Aol e ISl VO Gl |y W
Drugs Regional \ 1
Supplier Health = i.
J L Agency
Private Laboratory Y

18




CICLO DE VIDA

19



-+ CICLO DE VIDA

* Todos os sistemas possuem um ciclo de vida

* Ciclo de vida € uma série de estagios que o sistema passa
durante seu tempo de vida.

* O ciclo de vida deve considerar toda a evolucao do sistema, da
concepc¢ao ao descarte.

..........

System of Definition oroduction

interest p A _ v

I > Concept System ,*" Realization Support \\ Retirement
Utilization

20



s
= CICLO DE VIDA DO SISTEMA

e ECSS-E-ST-10-06C: A time interval between the

of the product introduction to its
withdrawal from service.

* ISO/IEC/IEEE 15288: A system progresses through its life
cycle as the result of actions, performed and managed by

people in organizations, using processes for execution of
these actions.

21



-+ CICLO DE VIDA COMO UM CONCEITO

* O proprio ciclo de vida @€ um conceito que descreve o0s
produtos e organizacoes que interagem ao longo do processo
de desenvolvimento, uso e descarte.

System/Subsystem/Parts Integration and Test _
Development Organizations Organizations Ope(athns
\ / Organizations
T _/
\;st:::t o ) Definition Product /
[ > concept | System . Realizat Support / ™\ Retirement
’ Utilizat

System Life-Cycle
22 y y



TIPOS DE CICLO DE VIDA

https://sebokwiki.org/wiki/Systems Lifecycle Approaches



https://sebokwiki.org/wiki/Systems_Lifecycle_Approaches

- CASCATA (WATERFALL)

24

Life Cycle Stages

Decision |
Gate

Exploratory

Investigate new opportunities

Explore technology readiness

Evaluate pre-concept match with
users’ needs

Decision

Concept

Identify stakeholders needs
Evaluate alternate concepts

Recommend possible solutions

Gate@/i
§>

Decision
Gate
g Production
Decisionﬁ
Gate :

g Utilizatio
Decision” S ;
Gate uppor

- Retirement

Development

Develop detailed planning
Identify and manage risks

and business opportunities
Perform IV & V activities

Produce systems
Inspect and Test

n Operate system to satisfy users' needs

Provide sustained system capability

ALTERNATIVE
DECISION

GATE
OUTCOMES

* Proceed to
next stage

¢ Proceed but
open action
items must
be resolved

¢ Not ready;
repeat the
previous
stage

e Terminate
the project

Store, archive or dispose of system

https://sebokwiki.org/wiki/System Lifecycle Process Models: Vee



https://sebokwiki.org/wiki/System_Lifecycle_Process_Models:_Vee

Generic life cycle (ISO/IEC/IEEE 15288:2015)

. Utilization stage )
C Development Production Retirement
oncept stage
stage stage stage
Support stage
Typical high-tech commercial systems integrator
Study period Implementation period Operations period
User .
requirements (ggﬁ?ﬁg; S S)i,isit:;;?ion Argq Egluecrctc Development | Verification | Deployment O{gg{ﬁi?ﬂ';ﬁgd Deactivation
definition h pee prep ; phase phase phase phase
phase phase phase phase| phase phase
Typical high-tech commercial manufacturer
Study period Implementation period Operations period
Product Product Product Engr. Internal External | Full-scale |Manufacturing, Deactivation
requirements | definition development model test test production sales, and hase
phase phase phase phase phase phase phase support phase P
US Department of Defense (DoD)
\B/ C 10C FOC
— Il’\l/'[e-tsxstlems acquisition o S)"stemfi acquisition Sustainment
ec aterie ngineering an . .
opport solution chlllgo:gfg ¢ manufacturing Production and Operations and support
resources analysis P development deployment (including disposal)
National Aeronautics and Space Administration (NASA)
Formulation A\p r;t{val Implementation
Phase A: Phase B: Phase C: Phase D: Phase E:
Pre-phase A: t & technol liminary design & final design & bl rations & Phase F:
concept studies conc;zvelos;el:: i lggu:m:)néy‘r}::omsﬁ:ﬁon l;:bri;t?:n inle;);li?)': ;sf:;“l, layunch (;ll).leslai:::l‘:nl closeout
Feasible concept = Top-level architecture —» Functional baseline —§ I,-\ llocated __,, Il: roduct 5 As deployed baseline
US Department of Energy (DoE)
Project planning period Project execution Mission
Pre-project Preconceptual | Conceptual |Preliminary| Final Construction|  Acceptance Operations
planning design design | design
Typical / / / / / /
decision New initiative Concept Development Production Operational ~ Deactivation
gates approval approval approval approval approval approval

https://sebokwiki.org/wiki/System Lifecycle Process Models: Vee#/media/File:Comparisons of life cycle models.PNG



https://sebokwiki.org/wiki/System_Lifecycle_Process_Models:_Vee

ASSICO) VEE MODEL

FOLDOUT FRAM®

- B Phase A [ Phase B [ Phase C - 9\
/ I CssionNesda & >| Concept Definition >| Design & Development S OLDOUT FRAME Draﬁ 921116

Technical Aspect

of the

NASA Project Cycle

Phase D
From Fabrication, Integration,
CDR Test, & Certification

System Validation
es the verified system

Phase F
FOLDOUT FRAME

Production/Speres

System

baselined at SDR; S stsm tests

User Us ™ & . performance meet user
= iR el R asf Bl 4 Rouro 2 upliee o pdate (Generic) requirements?’
pul undet change sotol o e et
teration wi 3 ¥
Assures that the system which meets the clarified User Requirements /i 'I’t:’rl::;: rvl;’.fh Wt?rl:l'l:;: '3.‘;-'&:'
user requirements will satisfy the user. i Lol User Requirements User Requirements
3 System Conept System C: System Verification
mig; ‘ Dacument u;.é?f. Day:umemoﬂ'm _J es the verified system integration (Config. & Perf.| Pkg.for | Production
System KI:rlliul rSoncopt | Goncept | Concept spi’.?&"'.‘ System Specifcation System Specification meet system st " | Verication | Shipment | Preparation
tssues | | wi Selection ation jpdal Update
XX Y]
AL [AR221R R 22 AE] @
System/Segment Specification (SSS) . e System Verification Plan
gm undehre?lhange con(r'?l ha!ter C?hDR m.?. c;"rz";"éua " Y
ssures that the system which meets the +Driving
performance specification will satisfy system '”‘,,m“""m":’;,;‘,",“’,g,',’wv performed after Sys TR
requirements. «Hardware Constr
. “Does the verified segment
Critical ti |De: Design C t performance meet segment ”
Segments fonen Aiocaron e | B! Document Updale peciications? "% “Vorfeaton Maintenanco Segment:
H
¥ 12122211
Design D nm‘Fmbﬁky
(éSDD) u( undar change control at PRR. PDR;
Assures U rations, HW, & SW design ~Environmental Analysis at
concqﬁpbs _wlll Satishy all system pérformance + Darkig Techvol 3 roviewed at CI FOR
e iy e Post PDR changes to ,‘;D""g ration
30901 em
. System Performance g !
Mission Specifications should ‘Does the verified CI
1o " Critical Ops. & Support .| O) . be held for next parformance meat CI
perations & Support ] s S Sl ] specifcations? Contiguyaton Hom Configuration
Hardware ; T 4 Py m.m.."g & Edumlan Item S’g u
Wi
7 7 Critical tional e i i
Configuration ltems feaos Ciosaton Formaigton|Seiectin' | et pian oo
&est | Vert,
Computer Software ﬁ ; : : e
= Z @ 4 N Config. &
3 - Crifical €l Functional Des. [
Configuration ltems faaucs Riocation | et | st Ve
A T
(Continve as required) Vivy

S —

“Design-to” specmcanons put under change

Conigraion i dontied
< Use Requromorts Clriaton

control at Cl +Qporaiirs Fes
sl qup of Cls which meet the C1 ‘s’.f'”ﬂal‘”r"mf%y fpsper
specifications will satisfy all segment . ok
starn Risk Analy
Fys mModas Anf’ysﬂs

Mission = ’ = & =
. c it ort Proced o i
Operations & Support piteal iz g bormonr® | Bl Nl
Hardware e
Assemblies = Soactn Sougn | et
Computer Software e £
. {
ponents .:.ui‘. Sacton Tesen | “eman !
) i T :
(Cwm-umwrlvd[ (Cwm-.smw;"dl - . . —
“Build-to” dtx:umenta(ion put under change i
control at Cl Cl
- A Py are built to the C design Hardware Detaiied Procurement, Fabrication,
LLers documentation will satisty all CI specifications. Parts & Pr Design &InProcess st
@199‘;e Can:% IorDSyslesmas Ma,&a ot = c " L »
ss Drive, Santa Clara, 5054, (408) 988-8090 omputer r
P Critical
172 TABG NASA 921116 Software Units cal Dotated Sode s [unit intogration |

fa3
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b 4y

Configuration Item Verification
Plans baselined at PDR; C!

tests performed after CI TRR

HW Assembly and CSC Test & Integration
plans prepared for Cf CDR.

A4

AR - Acceptance Review
COA - Crhloal Dasign Review
CoDR - Concept Deslgn R

jardw
OAH Operational Acceptance R

Control Gate Legend

Governmont Only

ORR -
PA

view
inctional Config nr!llan Audit PDI
rmll Qualification Review PRA - Project Requirements Ra)
iware Speclflcation Rlvl.vl SSR - Software Spacification Review'
oviow

TRR - Test Readlness Review

~ Agresment

Assembl
anﬂqur!llon“ ope.. S20em pocitiation
Ci - Configuration tem ps. - Operations
B Porl.— Parformance sS85 /Slgspm:
cse (2'3.'1.'3'.".'"?"""’"' k. Packa sssm:‘ ys/seg Des. Doc.
- .~ Preliminar, s
Doe: ~ Docimant St Vet - Vrincation

Abbreviations and Acronyms

ual. ~ Qualification

HW- Hardware
10C~ Initial Orarallonal Haqm(
abllity

Forsberg, K., H. Mooz, and H. Cotterman. 2005. Visualizing Project Management. 3rd ed. New York, NY, USA: J. Wiley & Sons.


https://sebokwiki.org/wiki/Visualizing_Project_Management

“# PROCESSO EVOLUTIVO

Possible
Deployment
; '\ Update
System +  System
Test , w Requirements
PDR PDR
CDR CDR

Code, Fab,~ -~
Assemble Units
27

Possible
Deployment
’ " Update
System +  System
Test 4 \w Requirements
PDR
CDR

Final System
Acceptance

and Deployment
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DESENVOLVIMENTO INCREMENTAL COM
MULTIPLAS ENTREGAS

Phase 1 Phases 1 &2 Total System
Acc.ept Ac;:cpt .Accep!

A A

Phase 1/ Phases 1 &2 System

TRI_! YRB Rf!
System PDR
Phase 1
PDR Phase Phase 3

TRR TRR

Phase 2 Phase 3
PDR PDR

Pliase 1 PHase 2 Phase 3

Phase 1 Phase 2 tem
C.DR CPR .DR

Note: For clarity,
only a few Decision
Gates are shown

Code, Fab, Assemble Units- -
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Cumudative Leved of Understanding, Cost, Time, Produce,

and Process Detal (th-Dnm\

29

RISK-BASED
STAKEHOLDER
CONNITNENT
REVEW

proceed, skip
phases
Daokrack, or
Serminate

Risk-Based Decisions

Aouyrelde

oo Hgh
o b ressati
—
Hgh. be “»
Addscudie

videnc ndd Reyit -
A tirss-cl deliverabie

« Shor

pondent aTpa] toview
s e uncerta

PONTS:
6 OupluanOum® o m® ‘
Cgpertunities 10

Concurrent
Engneering of
Prosucts and
Procusses

@ Exploraton Commament Review
@ Valuaton Commiment Revew
@ Fourdatiors Commamem Reverw
@ Daveicgmant Cammitment Revwew

Dparascns, and Developmant,
Commiment Revew

Operadom. and Deveopmernt,
Commtmant Reaew
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Daily Scru
EvEry 24
hours

Scrurn:. 15 minute daily meeting.
Teams member respond to basics:
1) What did you do since last Scrum
Meeting?

2) Do you have any obstacles?

Sprint Backiog.  Backlog 3) What will you do before next
Feature(s) items Sprint meeting?
to sprint by team days

New functionality
is demonstrated
at end of sprint

Product Backiog.

Prioritzed product features desired by the customer

Fig 2



NEED FOR SERVICES
FROM A
SYSTEMOF-INTEREST

¥ __Concept System ‘
Concept | Dewelopment Production Utilization Support Retirement E The System -of-Interest requirements
s for enabling services
i
P Development System .
:‘0 Concept | Development | Prodjction | Utilization | Support Retrement
," The Enabling System services
N delivered to the System  -of-Interest
; g Production System
i .0.' Concept | Devel|pment PrdJuction Utilzation Support Retirement
t ; /R g Support System
s ': .°“ Chcept | Develog ment I Production | Utilization | Support Retirement
Y : e 4 Retirement System
“, "‘ . R Cof pept Development Prod |ction Utilzation Support Retrement

Development

Production

Svste
.

* System interaction with typical enabling systems
31 * (ISO/IECTR 24748-1:2010)

- - » »

SYSTEMOF-INTERES
SERVICES TO ITS
OPERATIONAL
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- REQUISITOS DO CICLO DE VIDA

*O entendimento do ciclo de vida permite antecipar
funcoes e atributos.

Life-Cycle
// " \

_ Utlization stage _
Development Production Retirement
stage stage stage
Support stage

% Life-Cycle //
Requirements

Concept stage




CONCEITOS BASICOS DE
CONCEITO DE OPERACOES
(CONOPS)



Y
& CONCEITO

* No inicio da atividade de desenvolvimento do sistema, um
sistema e de natureza conceitual.

=5 TATESS

-

34



bl
& CONCEITO

* A medida que o esforco de desenvolvimento continua, o
sistema se torna hardware, software, materiais, pessoal,
instalacoes e processos.

35



._-' ::a’:n'*,:\\‘.k.,. -
|— e\
A o o — o ] O 7+ @ &

36



| ‘!Iii.l.lill“

!aauua

ol L
||||l Illl!,:;‘é:ﬂ;;!



Y .
“# CONCEITO DE OPERACOES -> CONOPS

* Descreve as caracteristicas de um sistema que esta sendo
proposto, do ponto de vista de seus operador.

38



. POR QUE O CONOPS E IMPORTANTE?

39

* Direciona o desenvolvimento

. I\/Ilgntém o contexto das necessidades em linguagem cotidiana e
informal

* Pensar nos ConOps e nos casos de uso revela requisitos e fungoes
que, de outra forma, poderiam ser negligenciados

* Coloca todos na mesma pagina sobre o que & o projeto e o
que ele fara

e |dentifica as interfaces do usuario com antecedéncia

* |[dentifica as principais necessidades do stakeholders para
definir, projetar e implementar o produto final

* Fornece orientacao para o desenvolvimento da documentacao
de definicao do Sistema.
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FireSat Operational Concept
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Exhibit 27: lllustrative Example of Blocked Rail Crossing Traffic
Management System Strategy

Beacons activate
to warn drivers of
blocked crossing

Trucks use alternate
route to bypass
blocked crossing

o
A 44'»‘ = “
A b
Al

Detection identifies
presence of train

https://ftp.txdot.gov/pub/txdot/
tpp/freight-

planning/fntop/concepts/blocke
d-rail-crossing-traffic-
management-system.pdf
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10.1Use Case 1: Morning Backups

Table 11: Morning Backup Use Case Scenario 1: Normal Conditions
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Figure 4: THEA CV Pilot Deployment Locations Source: Googlemaps.com, HNTB

Morning Backups

UC1-S1: CV Normal Conditions

This scenario describes the normal conditions where there is a “no problem” or “no
issue” with the Drivers exiting the Selmon Expressway REL at the intersection of
Meridian Avenue and Twiggs Street in the morning peak period. Traffic exits the
Selmon Expressway REL Monday to Friday 6 — 10 AM plus split operation from 10

AM -1 PM.
Although the site is equipped with the proposed CSW, EEBL and FCW technologies,

normal events do not initiate the use of the proposed CV technology in the vehicle.
Current Situation:

At this site, a driver is proceeding west on the REL exit to a signalized intersection at
Meridian Avenue and may turn right or left onto east-west Twiggs Street, or may
proceed south through on Meridian without incident.

-

Source: Google Maps

Proceeding west at mile marker 6.2, the REL begins a sweeping left curve while
descending to ground level with limited forward visibility towards the queue at the
Twiggs Street traffic signal.

https://www.its.dot.gov/pilots/events.htm



https://www.its.dot.gov/pilots/events.htm

UMS Operation Concept

Surface Surveillance
a‘nd Reconn@ Sa

#1

UMS is launched, and when an Mé’t'fﬁ?ﬁarget Betection, S

unidentified surface target approaches, -WUSVDpef'atlon &iControlaer = = Autonomous. -

. . :i l;_;-‘ - - > = R t . l
UMS identifies the target. - ,;.Comma",d@‘qec'gon === 2

#2 = 3 = Radar
Automatic target tracking and data : Surveillance

IR S5ioR Gpiich chengageret \ Manned/Unmanned Target Detection
mission following the engagement " Information Sharing (Witeless Transmission)

order from mother-ship ':“:t/?g:t?;zus .

EOQ/IR Images

https://www.hanwhasystems.com/en/business/defense/naval/marine_index.do



Ship

ntelligence The New Maritime digital landscape

e

e

Today tasks are moving ashore
« Shore provides advice and enshrines best practice
* The trend will continue...............

://wwwcdn.imo.org/localresources/en/MediaCentre/IMOMediaAccreditation
20session%20presentations/20181203 Technolo Progression In MASS IMO Final For PDF.pdf
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MODELAGEM DE DADOS DA
ARQUITETURA



MODELAGEM DE DADOS

* Uma parte importante da engenharia de sistemas envolve
garantir a coeréncia entre os dados gerenciados no
sistema e as trocas internas e com atores externos. A fim
de descrever inequivocamente essas trocas, os dados,

informacoes, fluxo de matéria, etc.,, devem ser
formalizados.

*E preciso mecanismos para modelar as estruturas de

dados e vincular as: Trocas Funcionais, Portas de Funcao
ou Componente, Interfaces, etc.



bl
“# RELACIONAMENTO COM A ARQUITETURA

v,

c1 0 0 2
BCL1 |/ AN BC2.1
[F ]
' '\ vl \E] BC2.2.1
[ F \ N F21 J

=

—

Estrutura de

Dados



DIAGRAMA DE CLASSES



CONCEITO DE CLASSES

https://www.youtube.com/watch?v=Ul6lgHOVHic

%


https://www.youtube.com/watch?v=UI6lqHOVHic

;\g‘( (|‘) /jd

-+ DIAGRAMA DE CLASSES - ol‘

LANGUAGE

*60’-70’ — COBOL/FORTRAN/C (Estruturado) http://www.uml.org/
* 80’-inicio 90’ — SmallTalk/ADA/C++ (Inicio da OO)

FFFFFF

* 90’ — Java/UML (proliferacao da OO) T

* Unified Modeling Language (UML)
* \Vocabulario para descricao de modelos.
* Apelo para “Model Driven Architecture” hitp://www.omg.org/mda/




& OBJETO?!!

* Interface para uma estrutura de dados + seus servicos
* Representacao abstrata

Dados / Atributos
(PRIVADOS)

CSE-310

CHEBOE A B W=
GO N=B Operacoes / Métodos / Servicos / Interfaces

6 © e willmP (PUBLICOS)
Lﬂa,s“ Y JORVE




& ENCAPSULAMENTO

CSE-310

* Abstracao do sistema
* Quem usa nao precisa saber como funciona.

* Precisa saber como utilizar.
“Contras”

* Uso pelas interfaces

e Pensamento nao-linear
e Desconhecimento do todo

Pros

e Seguranca
e Independéncia



- MODELO OBJETO (UML)

* Descreve Relacionamentos/Atributos/Operacoes
* Forma (MODELO) para o objeto

- “a&i:;t” Identificacdo

i

i w—— Visibilidade:

N - tipo string Atributos +—> public: (todos veem)

- = private: (s6 ele vé)

+ felti -void
eitico() :voi # - protected: (s6 ele e os filhos)

«property get»

+ getnome() :string
+ gettipo() :string Métodos
«property set»

+ setnome(string) :void
+ settipo(string) :void

3> Italico — método abstrato
- Torna a classe abstrata




'l=

+ INSTANCIA ot

nome :string
tipo :string

* Realizacao de uma classe (da forma)

+ feitico() :void

¢ C++ «property get»
+ getnome() :string
* Mago *hPotter = new Mago(); +  gettipo() ‘string
. «property set»
g. * MagO hPOtter’ + setnome(string) :void
A + settipo(string) :void
* Java

* Mago hPotter = new Mago();

[ hPotter

program | hPotter program memory memory




s
= ATRIBUTOS

sao definidos ao nivel da , enquanto que os
valores dos atributos sao definidos ao nivel do objeto.

* EX.:
* Uma pessoa (classe) tem os atributos nome, peso.
* Joao (objeto) é uma pessoa com nome “Jodao” e peso “80kg”

* Uma classe nao deve ter dois atributos com o mesmo nome.

* Obs.:

* Atributos estaticos — tem um unico valor para todas as instancias.
No UML o atributo estatico € sublinhado

* Pode-se usar um valor inicial, caso tenha sido omitido.




+ METODOS

* Comportamento dos objetos € modelado nas operacoes.
e E algo que se pode pedir para ser feito a um objeto.
* Objetos da mesma classe tém as mesmas operacoes

* Padrao: Acesso e alteracao dos valores do atributos
através de operacoes. (ex.: GETS/SETS)



s
7 PACOTES

* Organiza as classes em class Class Model
grUpOS Hogwarts
o Hierarquiza (organiza) o 5 :AE\:;S;
projeto ; el
* Feels de um enderego web. 5| oS
* br.com.cscerqueira.hogwards f + Professor
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» OUTRAS INFOS

* Classes Abstratas — sao classes que nao podem ser
instanciadas (nao podem criar nada)

* Classes Concretas — sao classes que podem ser
instanciadas (que podem criar alguma coisa)

e <<|nterfaces>> — Classes sem atributos e métodos sem
implementacao. A implementacao vem de uma outra
classe.

* Sobrecarga — Métodos com 0 mesmo nome, mas com
assinaturas diferentes (parametros de entrada).

http://javafree.uol.com.br/artigo/871497/Tutorial-Java-3-Orientacao -a-Objetos.html



RELACOES ENTRE CLASSES



=
+ LIGACOES / RELACOES

* Os objetos se relacionam = a forma (classe) também tem que
relacionar.

* Relacionamentos precisam ser modelados.

* EXS.:

* Um mago pode ser aluno ou professor
(generalizacdao/especializacao)

* Um mago joga um feitico num monstro. (associacao)

* Um mago possui um pet. Uma escola possui magos. (agregacao)

* Um mago possui uma varinha, e a varinha conhece seu mago.
(composicao)

* Alunos dependem dos professores para aprender (dependéncia)




CSE-310

Associacao

1

‘\
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-+ HERANCA

—

° Relagao Seméntica de ”é um(a)” Um mago pode seralu?oou professor

* Sub-classes herdam propriedades

* Super-classes — propriedades
comuns

CSE-310

* Operacao abstrata é realizada na
classe concreta.

* Heranc¢a simples — apenas uma
super classe

* Heranca multipla — mais de uma
super classe




= N
-+ ASSOCIACAO

*E a relacao entre objetos das classes.
* Implementacao atraves de uma referencia.
* Pode haver mais de uma associacao entre as mesmas classes.

* Papéis indicam a semantica, multiplicidade e visibilidade da
associacao.

CSE-310

Um mago joga um feitico num monstro

«abstract»
| ~ ataca .
- nome :strin O - nome :string
| defende » - tipo :sting —
P - defesa() :void +monstro rmagofT feitico() :void
«property get» * *

+ getnome() :string
+ gettipo() :string

«property set»
+ setnome(string) :void
+ settipo(string) :void




%

ASSOCIACAO - MULTIPLICIDADE

* Muitos para Muitos - * *
* Muitos paraum-* 1
eUmparaum-1 1

°1

o XK

*0..*
*]1.*
°1,3.5

- exatamente um
-zeroou 1l

- Zero ou mais

- Zero ou mais

- Uum ou mais
-umoutrésab

* Quando um objeto
recebe multiplas
instancias de outro é
necessario controlar

por estruturas de
dados.



= ASSOCIAGAO - DIREGAO

* Associacoes sao classificadas quanto a navegabilidade:
* Bidirecional — ambos objetos possuem referéncia
* Unidirecional — classe que recebe a seta recebe a referéncia

Classel

bidirecional

—‘ Classe2

Classe3

unidirecional

-

Classe4




- AGREGACAO

* Associacao com significado de contém / faz parte de.

* Relacao de inclusao

Um mago possui um pet.
Uma escola possui magos.

CSE-310

class Hogward

Escola

nome :string

+ ensina() :void

«abstract»
Mago

nome :string

«property get»

+ Getnome() :string
«property set»

+ Setnome(string) :void

|
=

n - tipo :string
+magos] +mago
+ feitico() :void
0.” «property get»
+ getnome() :string
+ gettipo() :string »

«property set»
+ setnome(string) :void
+ settipo(string) :void

- 0..1 8-
Y4

!

Pet

nome :string
habilidade :string

+ realizaHabilidade() :void

«property get»

+ Getnome() :string

+ Gethabilidade() :string
«property set»

+ Setnome(string) :void

+ Sethabilidade(string) :void

J




%\J?g ~

* Forma mais forte de agregacao.

* Forte grau de dependéncia, cada parte s6 pode fazer
narte de um todo, o todo e as partes tem o mesmo tempo
de vida.

Varinha




-+ DEPENDENCIA (NAO EXISTE NO SYSML/CAPELLA)

* Relacao de uso, em que uma mudanca na especificacao
do elemento usado pode afetar o elemento utilizador.

* Objeto usa outro como parametro de um método.

CSE-310

Professor

+ feitico() :void + feitico() :void

Alunos dependem dos professores para
aprender



DIAGRAMA DE COMPONENTES

https://www.omg.org/spec/UML/2.5.1/PDF

https://developer.ibm.com/articles/the-component-diagram/



https://www.omg.org/spec/UML/2.5.1/PDF
https://developer.ibm.com/articles/the-component-diagram/

+ COMPONENTES

* Um Componente representa uma parte modular de um
sistema que encapsula seu conteudo.

* O principal objetivo do diagrama de componentes é
mostrar as relagoes estruturais entre os componentes de
um sistema.



- REPRESENTACAO

* Desenhar um componente em UML

2 @ muito semelhante a desenhar «components
uma classe em um diagrama de Order
classes.

«provided interfaces»
* No componente Order do exemplo, OrderEntry

o componente fornece as interfaces | AccountPayable
«required interfaces»

de OrderEntry e AccountPayable. Person

Alem disso, o componente também

requer gue outro componente
forneca a interface Pessoa.



- REPRESENTACAO

e A UML 2 tambeém introduziu uma maneira de
mostrar as interfaces fornecidas e necessarias de
um componente.

OrderEntry
O «component» g Person /~
L 9
AccountPayable Order

O




1

~ CustomerLookup

Customer_ookup Repository

* Ao mostrar a relacao de um i
componente com outrQs

componentes, a notacao de } Procas
irulito (lollipop) e soquete —
socket) também devye Incluir e

uma seta de dependeéencia.

6 Wondershare

* Emum diagramade Frawax
componente com pirulitos e UML
soquetes, gbserve que a seta
de dependéenciasaido Component /gy
soquete de consumo (exige Diagram
/ require) e sua cabeca de
seta se conecta ao pirulito do
provedor (provide),

Tutorial

https://www.youtube.com/watch?v= iiOOxIDrGA



https://www.youtube.com/watch?v=_iiOOxIDrGA

MESMA LOGICA PARA DECOMPOSICAO INTERNA

Store g]

OrderEntry
O «delegatas
g Person g
: :Order () :Customer
OrderEntry Person
Orderableltem Account l
@ «delegates
Orderableltem |

Account

3

:Product
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==

internal structure

/ structured classifier — subsystem component \

compartment
«SUbSySlem» webstore g «Subsystem» Warehouses @ prOVided
interface
~ internal structure internal structure
Search Manage
ProductSearch g | Inventory 2 | Inventory
? 9 #J :SearchEngine —C - ——=>0—} o—] :Inventory [(HO—1—=C :—':
|
port , _ |
_ delegation required |
provided connector interface | dependency
interface bavst A " |
role, part component «subsysiem» Accounting 3:' |
\ internal structure :
Manage Manage |
OnlineShopping g | Orders 2 ] Inventory |

e

provided
interface

UserSession

Oo—L

]__O_E] :Shopplng Cart E] ( _E] ( - —>O—E

—
I« dependency
UserSession assembly connector
ball-and-socket
Lt Manage
{] Customers
] :Authentication . C 1 (‘ -=>0—-1

delegation connector

/
delegation connector

—0—]

‘Orders EJ—C—Ehf- -

g

Manage ;qu'\assembly connector

required
interface

Customers ball-and-socket

J

& ]

:Customers

+—-0O—]

https://www.uml-diagrams.org/component-diagrams.html
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ROTEIRO DOS DIAGRAMAS

20/03

Diagrama de blocos
e  Estrutural
e  Funcional

Diagrama de Interfaces

10/04
Diagrama de Cenarios L
Trocas funcionais
\° Trocas entre componentes f_

-

17/04

Structure
[ |

Use Cases

17/04

'S
/N

Behavior

/]

s J

Diagrama de Fluxo Funcional)

—
Class
Scenarios
2 O

]

e (Cadeia funcional

Diagrama de

Capacidades
Casos de uso
MissOes e Capacidades

-

03/04
Diagrama de
Modos/Estados
*  Modos
* Estados
27/03
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-~ CONSIDERAGOES FINAIS

* Resumo:
* Conceitos: Stakeholder / Ciclo de Vida / Conceito de Operacao
* Diagramas: Classe / Componente

e Exercicios
* 4.1 — (ind) Praticar diagrama de classes.
* 4.2 — (grupo) Levantar stakeholders.

* 4.3 —(grupo) Criar diagrama de componentes (interfaces) do
Delorean e usar o diagrama de classes para descrever a
estrutura de dados das trocas.



