V4

= | ==

=L |EA-P— DEPARTAMENTO DE PROJETOS
. (PROJECT DEPARTMENT)

FECHAMENTO



S Z
= | =5
s |

Retrospectiva





file:///E:/OneDrive/Apresentações/media/What is _Systems Engineering_ _ _ Elementary collection/3D  What is _Systems Engineering_ _ _ Elementary collection (720p_30fps_H264-152kbit_AAC).mp4

;Yi Linguagem possui uma estrutura logica e
semanticas significativas = Modelo

" lions: ers mduw Help 18] x|
sl sEioml F @z g e

- Rede [ st
301 ‘panzee M
Dy

: A

Ly

. A Engenharia Elétrica
Engenharia Mecanica g

EED. 374 Page lnaded.

(TR Operer TarB e G | B 111bine diaster i Block Dingram an Tusbine Monitor Ivprof Turbine | JoE
ﬁ:ﬂmamm—uxﬂ\w—_\w&mhawwnmmw
|DeSep| x DD X|IMHIE o]@] @[ bo & o (Dot opkabentort - [+ J[3a-] (5 ]fod] B

Monitor temperature and vibration D_

Engenharia Automacao

b B

Temperature Threshold ford

Engenharia Mecanica

Porvnediibid

Engenharia de Sistemas
Engenharia Civil




% Qual a Linguagem da Engenharia de Sistemas

The whole does more —
than the sum of the parts. Probability of Each Outcome ,’(\% A /
Q s
Q.
= 8635 /
Subsystam A Uystem AA =.0600 #=1.000 S s uq
Components A\ = 0765 , S ; Vel
_ subsystems ‘ , A .
Sutl_ Subgysiam held togethar = - & \ Cragh 0.0
i L by “ghsa” 3 h s SIMPLE
biri i q(\ S \)‘e Q- c,\) y A FLow
B Subsystern D {integration) °Q\ CrITICAL
FUNCT ION
ef()f.lp]uvgu ~ y. d CONTROL :;?A‘“;
50,15 Change 20 A (ooPs funcionaL
DV N
a
Product Breakdown 0 o\ O '
Structura (PBS) Woone ng
00 (; 09 NODAL POINT 's
Shows the componenis N o ) A
which torm the system. ;
N ’
System A ]
COMPLEX 10 Q
INTERACT IONS
W Deccision Node OChanr:e Node A(")utcmne 0.00 Probability ~ "
Allel]lc|lo =
Tha individual / === T ————
sysiom componanis
Work Breakdown ! 2
Structure (WBS) ' Disapprove . Diuplpmvn ool pu.p.p,ov.
cP Approve
All work componans Change Seller | Class | [Prepare Buyer | Formal ECP [p,ohare Buyer
nizessary 1o produce | Request ™| ccg [ Prelim —® ccg ™| Egcp [ |Decision| ]
a comphie oiebem ECP
Approve
T Syslam Class Il Approve
| - TRADE-OFF STUDY
——— - = o7 T
B 5 i £ Buyer Yes FUKTIQNRTY 23 72
A 8 c i : 5| Concurrence s z‘.ﬁ- ==
1 i - with 6= =
I W Classification agzl= =
[ soz|=|=
Wik i i o
the | nareicbucsl i Wi, 1D inlerate thea
companants | components ink a sysbam
Record "
Tha whole takes more work Change | "';mm" -
5 than the sum of the pars [ indicates Buyer Action Status




¥ Com o tempo ...
Digitalizacao da linguagem...

3

s Outputs ew Launch Famwdation
. Vehicle Fre-Fhase h: Fhase A: Fhase B Phase - Phase E: Phase
p— ¥ Cancept Studies. Concept & Technology Prelmirary Design & Final Gesign & Operations & Chaseout
eter | i Developrment Techralogy Completicn Fabrication Sustainment.
aund
Veicle
Program Office } I .
B TIE7 353
‘ First Stage ‘ UpperStage ‘ Upgﬂ Stage:
i ngine
Engineering/Projects Directorate " : g ey Becision Paiets: v v
—_— \ T R e ] e e e A
PM | Yailoring Finalize/ ‘ ps USRCS. FSRCS ves Avionics Software Integrated
e Test HW
P I ot || s [ Ly b s g e
~ ;':‘5:“"‘;' SN - 2iHsystem  L2:integ Energy 2Acuator |-2:Ca0H System | 7™ 2601
e Complience Mabrix 3.02Fuidsys. PPt 3:Hydraulic auachw PN e
onales ached to SENP or
e " ectrion pressnets poner Lt oo Frequency HUSfor DT 1
y \ J Preumatic Sys, a:APu ystem 5 USTorVTF-2
] 5: Umbilcals & L s:eps
| 6:Electrical integration St Thermal
| 7:Cevelop Flghtnstrument  ComponentTest
| 3:Sensor & nstrument System
| o:EGSE A~
% 10: Integ CLV Avionics System
Moon 1% Element Testing
. _ L 11: Flight Sofety System
ﬂ’ k, » Ascent Stage ¥ £l I~ 21 I j Al I rAl [ J I |1 r-A I
LSAM Performs Lunar Orbit In]e(non N J/ Expended =T 1
0km T T / i et . it X ™ N | L
Low Lunar Orbit ; Sp- e —3 [
A ‘ H [\ i o - -
' - !
b i E I 1
L e ! ¥ |y g Y h 4
s ) T o o T )
Ee
i 3 /\*
i"i W » N . .
" i Depariiie S — p——— M red - Beiow TRL 3 Demonstration Units | Environment | Unit Description
Stage Expended Its Uncertainty and Its Uncertainty DYE”QW -TRL3, 445 = E
% = g | = 2
M Green = TRL 6 and above g E|E | -
7777777 —) mmmmmmmmmmmm— = = =2
Lowia"h ? TABLE D1 Bsquismants Verificstion b [CJwwhite = Unknown H E|E|I8| 2 ]
E B|E|S|E|2 @
Require: |Document Para Shall Verifi Verifi Facility or | Phase F'n.-muht Perform- |Results X = Exists P E|lw|Z|E|E g8 o
L ment No. graph State cation cation Lab i 2 E|l5|g8la || 2|WE| =3 E|E
unar g ERI Sls| g 2|S|S|=|2|& c|E|E
uccess | Method 2|lg|l=2El&|[g|E &2 E(E|E
Suriace Criteria S8 |2| 2| =|8|28|2|e =l e T
Access S8 s S|5 2|28 8 El |8
dule Direct or Skip Ubigew flsr- | Dovuman! | Pasgsen | Ted b | Sweass | Wlicator | Faelpor | Pase  (Woieals | dedcate Oganzaton | Wk s & e &3 2 & & Z| 2|8
(LSAM, | Crew Exploration Vehicle LandEntry ¥ e or pach | numbar Ms | usOer of ihe | seasan of M | crieia fur s | meiod laboralory | whichMs | whelheritls | whather s | msponsibl | coeuments
i & OB | UMt | Eomet | mquieent, | muimmant | e ussitnper- | vanficakin | mouement | sequiamant | o par- thatcontgin 1.0 System -
B is containg g, e TNt | fom 16 - | and vilils- (i ak0 e | s also v | Avming e | the abjeciive -
- Earth DepallureSlage Wit “Snan” fanilss, | Mvalonand | doneDe  |Meddiiy [ g | veofcabon | svidencs tar 1.1 Subsystem X
inspection, | iidatin. | periomen. | it accer | any pre-Aght gquiment -
v cmnain Lirice festing | or v s salisfied 1.1.1 Mechanical Components
dast) of each o, | scceptance N
Festing of 1.1.2 Mechanical Systems
£ach it
o 1.1.3 Electrical Components X X X[ X| X
EXTERNAL EXTERNAL 1 o 3201 | Sywmi | 1 Spme Test o 5 tes ™ e T*5 -
SvsTEms CROUNDSYSTEM FLGHTsYSTEM STIMULI Capaitty. | shal provise | X locks o i 1.1.4 Electrical Systems
Sepprt | amax | rward bk
- UplrkedDets | ground-to- | atths mi 1.1.5 Control Systems
Uplink Process. J— (/\ Xerays ILDRY wll:l‘uoim ;snlde'r'z 1.1.6 Thermal Systems X x| X
P - g g
((trument nerancss 1.7 Fluid Systems X ||
(~ Mission ™| = - \ 2. Syste 1.1.8 Optical Systems
P!irmlng’ J Visible S 1.8 0p i
- the forward 1.1.9 Electro-Optical Systems
fink al the t phical Sys 1
0} nin and s 1.1.10 Software Systems
/ upesating | I — |
brauency 1.1.11 Mechanisms X ||
toerances
t - “ { t { { { { 1.1.12 Integration
Pi e Oper (O sl | Oher it | oo e ik Tty ) e Memo ke
peragraphs | imPTRS 1.2 Subsystem Y
S-ioroter | oo jalher [ Other | Deher criteria an £ . YesHo eedho s Report oo 1.21 Mechanical Components
nigue £pca, ICD8, | peragraphs “shale” in
6 Downlink Process desgeaoe et} apcs, IO,
ok




<+ Model Driven Development

Qutros
modelos

Ferramenta de
Modelo

modelagem /

Mecanismo para
/ executar transformagdes

Transformagao

Ferramenta

Caodigo-
fonte

o=is

Bisiness
Maodeling

o delin g

I
v —
Sothmare M ode | fdodel
Walidation Obzernvation
[ -ﬁ

1

I
= O &]

Orchestration

I

|
1

haode
Repository

Model Bus
fufod el Code [ oczumentation
Generation Faneration

Transformation
design space exploration

para definir
transformacgoes
1.0g
initial CAD generate variable
geometry routing obstacles =
space =
- o
define boundary meshed for later parameterized @
conditions collision checks e equipment boxes =
post processing &
o
o

build g

search algorithm

< possible solulions
O Pareto Front

collision free CAD geometry

with exact cable length

Y

collision checks

PD Dr -Ing. habil. Stephan Rudolph

Institute for Statics and Dynamics of Aerospace Structures
University of Stuttgart

)

courtesy Johannes Gros
Simlarity Mechanics Group

slide 29/ 32

ACCM Workshop, Linz, Nov 30, 2012

Priv.Doz. Dr-Ing. habil. Stephan R
Institute for Statics and Dynamics of Aerospace Structures.
of Stuttgart

University

Objective 1




“* Model Based System Engineering (MBSE
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i Com a computacao estes artefatos se tornam
mtehgentes

Cientistas Impressao
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https://www.researchgate.net/publication/282817636_Ethical_Implications_Regarding_Assistive_Technology _at_Workplaces
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Systems engineers as XR pioneers

@ By Alessandro Migliaccio - 7 June 2023

Articles similaires
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biggest VR/AR event
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of VR/AR headsets with
IDEM

k‘ "\ A
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XR, or Extended Reality, is expected to become the fourth computing platform revolution after PCs, the
Internet, and mobile phones. Enabling the implementation of disruptive use cases that other technologies

simply cannot, it is already beginning to impact society across the board, changing the way people
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OPCloud is a real-time collaborative Web-based
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Huct ¥ Solutions ¥ Resources ¥ Open Source ¥ Enterprise ¥ Pricing [ Search or jump to...

s-Modeling / SysML-v2-Release (Public [\ Notifications % Fork 66 ¢ Star

() lIssues 9 1 Pullrequests (») Actions [f] Projects () Security [~ Insights

¥ master ~ ¥ 1Branch © 41 Tags Q Go tofile <> Code ~ About

The latest incremental release of SysML
f ) seidewitz Added change-tracked specification documents. 8fef2b0 - 2 months ago () 124 Commits v2. Start here

doc Added change-tracked specification documents. 2 months ago sysml systems-engineering mbse

Readme
LGPL-3.0, GPL-3.0 licenses found

install Updated for 2024-09. 2 months ago

kerml Updated for 2024-07. 4 months ago Activity

sysml.library.xmi Updated for 2024-07. 4 months ago Custom properties

466 stars

sysml.library Updated for 2024-07. 4 months ago .
80 watching

< O 0 ¢ 28

sysml Updated for 2024-07. 4 months ago 66 forks

Report repositor:
.gitignore Removed additional spurious "lcon?" files. 4 years ago . 5 2

.project Created an Eclipse project. 4 years ago Releases a1

LICENSE ST6RI-259 Added content as of 2020-09 release. 4 years ago > 2024-09 - SysML v2 Pilot Im... (Latest
on Oct 15

LICENSE-GPL ST6RI-259 Added content as of 2020-09 release. 4 years ago
+ 40 releases

README.md Update README.md last year

Packages

[
[
[
[
[
[
0
6
(i
0
(i
(i

README.pdf Updated README.pdf. last year

No packages published

B

README &3 LGPL-3.0license 33 GPL-3.0 license
Contributors 2

84 ) seidewitz Ed Seidewitz
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Edit SysML v2 models with Eclipse SysON, an open-source 32{3';3;5 Slee;;r?;gucl‘:es';slem
and web-based MBSE modeling tool. ports ; atiributes
vehicleToRoadPort - ->]

ports

@ - )

Standard Compliant Web-Based Open-Source
SysON aims at providing an implementation of Graphical, form-based and tabular structured Hosted in the Eclipse community, SysON aims to
the OMG’s specification : language editors that can be used from a web browser, catalyze industrial collaboration, accelerate
concepts, REST API, and interoperability textual without any specific installation on user's desktop innovation, and foster the adoption of SysMLv2

format
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>q VisualStudio | Marketplace

Visual Studio Code > Programming Languages > SysIDE CE

SysIDE CE
Sensmetry | & 1716installs | Y % % % % (6) | Free

SysML v2 language support in VS Code.

Install Trouble Installing? 2

Overview

Version History Q&A Rating & Review

SysIDE Community Edition

V- N

e
A
AAA

< SysIDE

SysML v2 'as code' modeling and analysis system

SysIDE (pronounced "seaside") is a transformational SysML v2 systems-as-code modeling tool

[Fremm— R
pipeline | passed 87.29% | Latest Release 0.6.2 Download VS Code Marketplace
Download 'Open-VSX

SysIDE Community Edition (SysIDE CE) is a free and open source SysML v2 textual editing and analysis system,
bringing rich SysML v2 language support to Visual Studio Code. Sys/DE CE can also be integrated into other
applications and automated workflows which need to interact with SysML v2 textual representations.

The main enabling components of Sys/DE CE are a parser and a language server for SysML v2 and KerML 2024-05
release specifications.

SysIDE CE provides features such as:

Sign in

New to Visual Studio Code?

Categories

Programming Languages  Linters
Tags

KerML  SysML  SysML-v2
Works with

Universal, Web

Resources

Download Extension

More Info
Version 0.6.2
Released on 1/26/2023, 1:46:57 PM

Last updated 7/1/2024, 9:35:38 AM

Publisher Sensmetry

Unique Identifier  sensmetry.sysml-2ls

Formatters
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Standalone tools can be integrated into RCE to build automated, executable workflows.

Tools may run on different servers.
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GRAPH-BASED DESIGN LANGUAGES & DESIGN COCKPIT 43®

Total Engineering
Automation

Accelerate your engineering processes with the revolutionary
Graph-based Design Languages and the powerful Design Cockpit
43® software tool suite. Describe complex engineering
products and design processes holistically and fully automate
the generation of consistent engineering models.
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Software Support

SysML Connector

Import SysML models into System Composer e

System Composer

Design, analyze, and simulate system and software archi

The SysML Connector Product Support Package bridges external SysML environments and System
Composer, enabling system designs to transition into MATLAB and Simulink. You can import SysML e—————

artifacts from the XML Metadata Interchange (XMI) 2.5.1 format. This integration facilitates the import of = fo
SysML models, including activity diagrams (behavior of system functions) and sequence diagrams @ m .
Get a free tria' V|ew pricing (discrete data exchanges between system components). . {
You can directly connect imported system models in System Composer to Simscape, Simulink, and iy
. i i lly simulatabl | i LAl i
Have questlons? Contact Sales. Stateflow designs, creating fully simulatable and testable architectures. Also, you can import SysML

requirements and links into Requirements Toolbox to establish traceability and provide a means for further
decomposition from system models to source code.

SysML v2 Support

The SysML Connector package supports SysML1.x. MathWorks plans to support the Object Management

System Composer enables the specification and analysis of architectures for
model-based systems engineering (MBSE) and modeling of software
architectures. You can allocate requirements, refine an architecture model, and
design and simulate in Simulink.

System Composer lets you directly author architecture models consisting of
components, ports, connectors, and interfaces, import them from other tools, or
populate them from the architectural elements of Simulink designs. You can
describe your system using multiple architecture models and establish direct
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Change My View: Model Based Systems Engineering in 2024 is at
best overhyped, or is at worst actively dying

I know the title is a little controversial but | feel like this conversation needs to be had now within the community. For
the past couple of years I've felt like more and more of a scam salesman trying to push this MBSE stuff onto people,
and at this point it feels like it's time to let the reality of the situation have it's time in the light.

About me:

Systems engineer for 5 years with a focus on MBSE
Have done straight MBSE since undergrad and through my MS degree as well (BS/MS Aerospace Engineering)
Currently holding the OCSMP-MBI certificate

Have used Cameo almost exclusively, as well as quite a few different 3rd party integration suites (Syndeia, SBE
Vision, Excel, etc.)

Have attempted to push SysML in at least three different industries (commercial aerospace, automotive/tech,
DoD aerospace)

My breaking point with letting go of MBSE has come pretty recently, and I've done my best to remain hopeful in the
concept despite my doubts, but at this point I'm no longer confident in MBSE's ability to be a transformational force
in system design as it's been sold.

As it sits currently, MBSE has turned into another boutique silo of information that is squirreled away in a program
that looks like it's out of 1992 and is impossible for a new user to quickly pick up and start using to generate useful
engineering artifacts. It requires a team of bona fide experts to even set up and begin using the tool properly, and
also more trained experts to effectively use the SysML modeling language to try and derive some value out of the
language and process.

What I've learned is that no actual engineers (meaning, the ones who design and build the actual product) really care
about MBSE or what it's trying to do. Whereas MBSE practitioners and salespeople try to pitch it as a single source of
truth methodology where all engineers can derive their SE material from the model, in practice, unless a design
engineer is forced to log into teamwork cloud or cameo collaborator by upper management, they really don't care
about the contents of the model since they're already effectively managing their own content in their excel
sheets/visio diagrams/JIRA. Sure this is a problem, but | don't think MBSE is currently at a place where it can be
solved without, effectively, data duplication.

The program I'm on currently has put its full backing into an MBSE effort all the way from upper management support
to being a requirement on the statement of work. And we're STILL at the point where no engineering is being done in
the model (by decree of our very well-intentioned and forward looking chief engineer) and the model is really only
being used as high quality documentation so that the customer has an easier time snooping at our architecture. This
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A History of Systems
Engineering
its evolution and devolution

25 July 2024

Joseph Kasser
Bruce Lerner
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Consideracoes Finais
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When your boss says you
can leave early if you want:

Fechamento GE
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Prof. Dr. Christopher
Shneider Cerqueira

IEA - Divisao de Engenharia
Aeronautica e Aeroespacial
ITA — Instituto Tecnologico de
Aeronautica

christopher@cscerqueira.com.br
http://www.cscerqueira.com.br
chris@ita.br
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“With the passage of time, the psychology of people stays
the same, but the tools and objects in the world

change. Cultures change. Technologies change. The
principles of design still hold, but the way they get applied
needs to be modified to account for new activities, new
technologies, new methods of communication and
interaction.”

Don Norman
“The DESIGN of EVERYDAY THINGS, Revised and Expanded 2013’s Edition”

Hrmm Prof. Dr. Christopher Shneider Cerqueira

o christopher@cscerqueira.com.br
Kﬁ}\ chris@ita.br
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