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A Airbus A350XWB 4 MBSE 1A310
A350XWB > T 0 100~1000
MBSE 0 4 0

A Boeing 0 1 / D P

y VIRTUAL PRODUCTION
SYSTEM

VIRTUAL

MODEL BASED
SYSTEMS ENGINEERING .&

BUSINESS MODEL __ < \
MARKET (MISSION) MODEL , Y7 BHe : VIRTUAL ECOSYSTEM

NEEDS ¥ SOLUTIONS

DESIGN > s PHYSICAL

PHYSICAL SYSTEMS
Daniel Seal, GPDIS 2018

A350XWB Boeing MBE(Model -Based
Engineering) Diamond

https://resources.sw.siemens.com/en -US/case -study -airbus -a350 -xwb/



T-7A Red Hawk

A T-7ARed Hawk  Boeing SAAB n- N 0
1 T eSeries 5 1
A J° 3D 1 B 36 4 first flight 8 2023
J W AP
A 3D 1 T-7A Red
Hawk 75% 7 A A N A80% TN A 1

https://www.youtube.com/watch?v=tSGX1NAc6ZE

https://www.boeing.com/defense/fighters-and-bombers/t-7 .


https://www.youtube.com/watch?v=tSGX1NAc6ZE

Boeing MBE Taxonomy 7%’*'4

Boeing MBE Taxonomy (Elements

REFE AT MBE Starter Kits
MODEL BASED ENGINEERING People /
RODUCT LIFECYCLE MANAGEMENT s> Training
PRODUCT LINE ENGINEERING

Processes

MODEL PRODUCT
BASED ANALYSIS &
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PRODUCTION
SYSTEM
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DIGITAL SYSTEM MODELS DIGITAL TWINS Legend
B Product Lifecycle Management

— Domain Engineering
DIGITAL THREAD :
I, Operations Management

Support & Services
-— Enterprise Services

L OONRRE 8 S HOENIg SAS T (et Approved for Public Release (RROI 19-00371-BDS) |8

Daniel Seal. et al., Accelerating the MBE Ecosystem Through Cultural Transformation, NIST MBE Summit 2020



Boeing Digital Enterprise Initiative

Boeing “Digital Enterprise” Initiative
TRANSFORMING HOW WE WORK AT BOEING OUR STRATEGY

o (X © - N 1 Common Architecture that easily
/ ¥ adapts to changing business priorities.

MU|tIdISCIp|Iﬂ(—.‘ First time Speed to Increased Top-tier Global Industrial o _.
collabaoration quality market revenue margins Champion DJEJJEEJJ lhread

Foundational Capabilities (Bedrocks)

>0 ° 3 Process Improvements that
" standardize the way we work.
HR

PLM MOM

Focused on Transforming

4 Agile Work Processes that drive
efficiency, productivity and faster insights.

1100 Where the savings “Out-of-the-Box” capabilities
@a 1010 will come from without the need for customization.

O'IO'I Technology Process
:j Culture that empowers cross-functional

el P D t D . collaboration through process, data and
echnology rocess ata ata technical integration across Boeing.

A company-wide initiative transforming Boeing through process
improvements, data management and technology enhancements.

Copyright © 2020 Boeing. All rights reserved. Approved for Public Release (RROI 20-162948-BDS)

Daniel Seal. et al., Accelerating the MBE Ecosystem Through Cultural Transformation, NIST MBE Summit 2020



MBE Supplier Engagement Framework

Explore to Realize

MBE Supplier Engagement Framework

Global Product Data Interoperability Summit | 2022

Unidirectional Exchange of TDP — build to model
Unidirectional exchange of Technical Data Packages (TDP) from OEM to
Supplier. Supplierfeedbackwill be requested and may contain model artifacts.

LEVEL 1
EXCHANGE

Digital TDP

Supplier

Supplier Feedback incl. Quality data
OEM <« i L |

Bidirectional Exchange of TDP - build to requirements
Bi-directional exchange of TDP. OEM piovides specification models. OEM
and supplierimpon, review and return different versions ofthe TDP.

i i
= = Supplier
i

LEVEL 2
INTEROPERABILITY

Digital TDP

mi

HouELCA

Digital TDP

LEVEL 3A

Co-development where OEM and supplier import, review and return a shared
COLLABORATION version of the TDP, under common Configuration Management (CM).

based on TDP

Common Config Mgmt. Digital TDP
Ay
—> % — W
v1.0  v2.0 \/
; [ag) (3 | €&— ]
i ) a ) 0 0'ELiCA SUppller

LEVEL 3B
COLLABORATION

Co-development in a shared “collabeoration vault”where TDF content is
managed. Common, PLM-enforced data Configuration Management is required.

Technical Data

o

upplier
Hub

based on PLM

non'ELlca

Copyright © 2022 Boeing. All rights reserved.

Platform level co-simulation

Joint simulation of behavior (executable) models to perform system or
platform level integration tests. Used in combination with other Engagement
Levels. Multiple variants: real time, distributed, cloud based. ..

LEVEL 4

DIGITAL
INTEGRATION

Integrated Digital Environment

«

l System A
i ‘ E Supplier A Supplier
OEM : i system model
d | W i ~__ /
5 [Tl g
Sim Platform % i

S ~ syetom

Supplier B Supplier

System model

GPDIS 2022 ppt | 24

Brenda Mark, Boeing



AGILE4.0 project workshop keynote — Hamburg Feb 15" ‘23 | T.Chevalier — Airbus Digital Design Manufacturing & Services technology roadmap owner i ! : o
Mot o AGILE4.0 OepnDay2023 «

repaort experiencing:

Global Trends | Digitalization

State of DevOps report 2016

* Speed =
2 drastic development lead time acceleration ™ o tnevXOps,

[time reduction @ fixed complexity] or [complexity increase @ fixed time]
* innovation on usage with limited technology improvements (e.g. iPhone, various C2B2C)
+ platforms or product lines (e.g. VW MQB)
* DevOps (e.g. GAFA's release rate)

* From Ecosystem to Ecosystems
2 more inter-penetrations, usable as launch platform to invade other ecosystems
reduced barriers to entry between distinct markets

due to pervasive digital common commodities across generalized cyber-physical systems

* partnerships to achieve integrated service
* rely on addiction rather than impediment
» generic cyber-physical digital bricks e.g. Android, loT...

* From Products to Services
2 rent/subscribe a service that continuously adapt to market digital economy driven by personalization

sell/buy the right product for the right market , physical economy driven by standardisation Quser
* market capture through proper positioning of addictive service in value chain, rely on addiction rather than impediment
* innovation on usage as important as on innovation on product &5 airbnb
* built-in capability to evolve service continuously (service lifecycle management), incl. product, logistics, execution... .
* From Hierarchical to Flat NETFLIX - e ‘*
> for data like for people el
find data through search/machine learning instead of classification, flexible/agile organizations E———— ﬁ;;g‘;z‘"' ﬁ;;:ﬂ“gﬁf s

+ digital continuity as a bus, not a hard wired system - =;
+ digital ::ontmmty spanning all the :ﬂata ecosystems ?..; .:‘ ~ T e
* From Fixed to Dynamic ,-,,L_ -
. . ieSee'sS, s
2 no or much less predefined formalized process/workflow P —

ean w Erotetaed irohyng vincus sclon

replaced by on the fly digitally optimized routing of actions
* dynamic development plan, built specifically from target objectives '.
» all data exposed, to be freely & dynamically analysed / used / combined in appropriate way '“‘“"”"""’“ - AI RBUS

Machre ieamrg routng vysiem



DoD Instruction 5000.97 Digital Engineering < prad

ADoD 1T AN~ AMV1 S

Digital Twin Digital Model Examples:
A computerized representation (integrated set of 09220 * Requirements model
models) thatserves as the real-time digital B2 N 9 o = Structural model
counterpart of a physical object or process. o / ( /) o « Functional model
o fX \ o « Architecture model
o [ * Business process model
o A0 = Enterprise model
o _-;-""‘ ﬁ[ » Human performance models
:ﬁ’ } « Product life cycle models
54N
o5 o0 [0} N \%
\\\\

Digital Engineering Ecosystem ‘\\
\

v Infrastructure A
Digital Thread Examples: / S \ Digital Artifact Examples:
] ] y * Hardware * Tools \
* Requirements Analysis N - Software « Workforce \\ « Specifications
. Arc{ntecture Development ,{ S Hetiorks \\ = Technical drawings
= Design and Cost Trades | | » Design documents
« Design Evaluations and | j Approach ' « Interface management documents
Optimizations | « Processes « Analytical results
= System, Subsystem, and Component ‘ - Development, testing, manufacturing, etc. ’/ '

Definition and Integration
« Cost Estimations
« Training Aids and Devices

* Methods } I
- Model-based systems engineering (MBSE), /
modeling languages, etc. i

Development * Practices
. i - DevSecOps, etc.
?:S\ﬁlopmental and Operational Digital Artifacts

*Product Support DoD Instruction 5000.97 Digital Engineering

Data

Datamanagement should adhere to DoD Data Strategy goals — make data visible, accessible, understandable, linked, trustworthy, interoperable, and secure



AMMA1 kAAdMMInAnY 44 p DXP

FIIWNIDATA=A=>3>

(Dlgltal Transformatlon]

- oamra@mj”mm%i@wmwm o

FI934E8-33>
(Digitalization)

1ElR DZEFS - BHETOADT )AL

TII(E-33>
(Digitization)
7307 - ¥BT 07T -1t

ATransformation ~ X> ~  ° { trans-"~ cross + XU T cross™ X T 1 N~ 9.
As1 o DXS AXY MV ’ S A T T AnM AV A S
AV AnM~ NI MT Y MAMANT T R R (PR
Ffv4YMT 4 ak - S N s T A7

https://www.meti.go.jp/policy/digital _transformation/index.htmi 12



AYMMA1 1 Jdi AMMAI MYV

ANV M1 1T 6 A
AYMM1IMAV 1T oNXN 4

’ /1 ? -/1 ~

E DIGITAL TWIN Position Paper(2020) https://www.aia -aerospace.org/wp -content/uploads/Digital - Twin -
Institute - Position - Paper-December -2020 -1.pdf

E DIGITAL TWIN Implementation White Paper(2023) https://www.aiaa.org/resources/digital -twin -
iImplementation -white - paper/

E DIGITAL THREAD Implementation White Paper(2023) 13
https://www.aiaa.org/resources/digital -thread -white -paper
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IMBSE: Model -Based Systems Engineering,

SMBD: Model -Based Definition,

5MBI: Model -Based Instructions,

2MBD: Model -Based Development, 3CbA: Certification by Analysis,

'APQP: Advanced Product Quality Planning

4CP: Certification Plan,

18



2026 J 34

FY2026 FY2027

SR DXICEET S @-1 MZEts A7 Ve X ke UIzMBSE-MBDEE R T (JAXA/ NlHI)
PRI SATLhETIY-IEE N AAToATER%,
TLIE @-2 T &FREUMBSE-MBDiEH FA4#i(JAXA/IHI) B
SIS IE 5 T s || ERL R
@-3 RIRIZAEDOUT7L > ZET IABZE(IAXA/THI/KHI/MHI)
ST LET IV YIS ,  BAESA AR ETNORE/) TV AET MER :

EIDXICRAT B | @-1~@-4 fis/MiTit/ 503/ M/ CoANA K54 AEHE(JAXA/KHI/MHI)
FRZoES T @-6 CPI{%3MBSEEFI(JAXA/MHI)

VRVETEISEE/E1T. BT —YEUE. COAY—ILREVER E. H4 K31 A5, CPOSysMLETME  VRVIOTADHA RS Y OMR. e -e R

Y

ER
l @-5 CbADIEFFEEDEHE(IAXA/MHI) 7 &
BEES. H S AR
HFEEDXICEITS | @-1 7I91LAPQP(KHI)
oo -2 MBD/MBL##(MHI)
RFFFE 3-3 AN—hMIT51F1—>(SUBARU)
@-44EDXICEI 9 3 OEMBEIT R iEhAIZEE (JADC)
DXTZvFIA—1L SEDXANO IO AHES
TOtAKEE . _ ToFl
= - bimrew PELES0
=SELENIH C2
FRESTOTAD | @1 %wuw}; T - 2T (JANA)
e T 7 R = @-2 ORI (JAXA)
’%“‘E'_:&U’ SCil @-3 TOUARA A=A THEE(JAXA)
FRal BeER/ET W/ 7Oy AFEDXICEBE | FOt A/ |
A
\ 27— Ek (cHRIEHE) il
| |

/ A v 19



N

a -~ pNNnA

na44 1 Digitization  Digitalization Digital Transformation(DX)

Digital Transformation (DX)

AN
7 o P /19
P 6 CAD CAEP

o




nt A" i DX d 0 i Y MM 079~ ~ 1] 4 477 o {
s TR R § N/ M2 v B A BN I N I IR N X\l Do 4 I AN i
T AdT T 4 a o s D11 a - I
) -
QCD 7 A Kk AV 1 T AN NANNMT SiMMANT T T 4dn-é& T DXk DXk Jo DX
’ S TR Y l s 0~ 1 VAMM ST 147
k . A I s alj A p- °F
{ Te 7N k A4 " dMnvM™ 7T M~ a~. D2 i AMMA "1 A indg = 7
A4 d -~ " 77 i 94 OEM T e~ &~ 51 MBSEAN1 s > AnM
NYA" An” 44048 w77 A |
kNVYAT VT nd s &
t k™ A A4 3 7 i MBSER., "MBD" 1~ ° N © 7 DXk DX VA4NMM
q A T "M 1 AT di
k 4 1 s & MBSE a
JANA4AnY 14 k™ DXk DXk o DX MAMMiI~ " A7 j418& NnM~ Digital = DXk DXk Jo DX
7 A ~ [ AN 4NV

nd s a

FAEIRE Hmigit

As Offered As Delivered 'As Maintained
BEEREE WD

As Required

As Certified
SAT LG SAT SRR
As Specified As tested
£“’;E'ﬁ" i
As tested
T72555 A
As Planned  As Built 21

.
As Designed




3. CHAIN-X

22



~ ~~

0A MN NAIDXMJdYnY 1

Compre Hensive Aviation IN novation by digital TRANS formation

— ~

T CHAIN-XpM ~ 43IV YNYMP

AD"
JAXA A N A o1 & ki ) >MdYnY 1T 0
https://www.aero.jaxa.jp/collabo/consortium/CHAIN -X/

23


https://www.aero.jaxa.jp/collabo/consortium/CHAIN-X/
https://www.aero.jaxa.jp/collabo/consortium/CHAIN-X/
https://www.aero.jaxa.jp/collabo/consortium/CHAIN-X/

N

U DX

(CHAIN -X)

2022 64 JAXA T 00 A A

A

i &
—_
A Ca
cCr: QG
>
2

I

=
¢

\J

- FEE

=

(2025.8)

ZmEA
&

CHAIN-X
34 A

DRD DL.DIE éEiIIDX

DZ—X 78

FEAT - AT T
ORI

IR

BER-1THEOBE

DIR=

DX#lga 3%

RAERERE
(CRM-HL)

YB3 11/—131 - SER PR AT OOEAZTFFE,
go)}IE{/\

Al

B - ARTDXD—— X+ FREA-

A-RAT—ADIRS

ITHeAlT, DX#R
DI E

FaSTAR

X TIWRTA—L, T4,
T0U3 L Y—INEDHIR
24



0 DX
A 0 DX A o I o JAs D7
(2023J 104 )
i Ty A 1 p~ Jo 1 @ P
i 4 { DX ° 4 4 DX = A
i 9 1A 20P3v 114 294 P I 0
A DX y ) a 7 o I
A 0 DX o 7 Y LA A v
i CHAIN-X _ =~ A A0
[CRAINXER - ATT—/—RE | F£1T¥ HiY. @E
H2E MZEEE D% < HSEMmE SORIEA
\ 35 2050FE(CHITBMTMS 1 THA2)LDXDEZ 3>
MZES 1 I J)LDXIGRE= 3> FAB P> RRIRT B L CORE CERBEARIC AT TE D HEAHDERIR
B58E O— Ry
MZEHES A TH A JILDX (CHAIN-X) 0>V —>7 I F6E 2030FEF TCOHDEHEEIR
2023F 108 12HRTE
. 75 CHAIN-XODEEN55t
FE8EFE HHDI(C

25



~

qN-

N 1 DX

2050%F
fnz=FAtS

- T—
COzﬂFﬂiﬁl“H @*‘JE'HE

\»&bﬁ

zZe - ii:l)\

B imrEzeR ; DXL

ZES A IYA O
F—HIASRTA

DX

ymzeps

0N M\~ \M«ln\ﬂﬂ\mq
JA o A N " s «a
S T ’ I O R o

—:\

26



> ~ = : | | I
MN" N4DX T AMAdp M Ay

https:/imww.boeingsuppliers.com/become/modelbasedengine
ering/mbe-supplier-engagement-framework

Integrated Digital Environment

< - _ > v , -~ . Technical Data oy
AN | YMATT AT 5 =) \/m
2 it ¥ < ~ OEM s;t::“ hocA , Supplier
NNY1 Y n\V | O(_ | Supet =
(Co-Development i Co-Simulation) e g
Xt = 1N [ : :
- LI .. Co-Development/Co-Simulation
AJdo 7 a X1 A
i~ \ ) 1 [ R (B
i 3DAnMXY w 1 N I EH Bl <
A “fi. CbA _ T X g
CbA%, > v d N | , | GPDIS2020 System Thinking and an
A a MM A 2 CbA SN ———— End-to-END Digital Thread must
> ~ 1 X I I v ) ) T o suppofDtd,AAlnlcD udi ng
’ N T 1 =7 e Data Through the Product Lifecycle
=
AAnYnkNNA" An 1Ak 4/
: Jo A aNnM a
A A/ k1 o~ 4N
, 4 do




~

X
I

I e L
= 1 f D
~ i H |
I - £ -t 8 HENN
i) -[Am 5-soarezr
FAR (N D R

7

28



bA

y
AMBSE 5
ADX
A A
AMRO A4
K DX/ DX/Jo DX/DX-PF

V=27 LADBRAEEE) U
\
{

AS E A 2073/11/29
246 P K METI MHI 4 J 1 ~
AS E A 20p4/12/3 . S 4 (I ILDX
291 P KIHI ANA JAL A i ] =FY 7251
K T A ma | 2B3EK) 14:00-17:300mmemr2en
AS 34 2096/12/2 ~ . e
239 P K RRI JAMBE A

L3 w gL l WD CHAIN~X)J'/'/ K!
T K sA _A o cumx



4.

DX

30



> LAY -
DXM AN AMYn1(SACRA)
- . = Digital "HA
A U\l n 4 Thread s =0
T ":[ u & OEM ] AJMB3Truinlwny
i . ~ ~ - . , ()
A(,)EMDE,\J/G{/;I'ng)rl i Sub Tierx Tree ~ a ‘ = e AL. KiDydi™ %
P P T M)t ML . X
. 5 Ll 4 ¢ ATr el rapy
I ‘ Integration
A a1 4
UM1AY" k4Y 1] AnM MYnuv A Tier2
R T T I B VI I JANANnY A
A Ter2 A7 D Tierld. AnM~ A4 ‘
Digital O] °
A n - Thread 4L OEM T Ny A~ Alr_f
~ k4 kA
, N &
A SACRM ~ Hub & Spoke " f Tierls §° 7. Tier2
A SACRM > AMMAMAN 1" ARERL
T 6
A 11 1 SACRA™ ~ J4ANAnY4d - §~6§3w“‘1wﬁf
A 9 Tierl> 6° p~. TierZ N1 < p SACRAP ® pynM " Pj
S AnMT AN A VY1 AT X i
- . ’ ’ g m? g3 35X 0
A OEM NN A4 An k4 kAMY a " T3 €1 I 9p x Integration

SACRA% L v [t A DX

31



7

DXM AN AMYn1p SACRAP |

AT " ndANVA AT ndANVAT i v dA
i s ST s 1 S~ A i 74 OEM 09 JATerd i -~
AT 4> TaA ~ I S0 AT NT TR
P i 0te " T  Te " 7%V4ADn1¥MA "0 i
A4 OEM 0¥ 4 7"
AT 16 i
g ﬂ . 74 OEM
bl Tierl —
A W A
AT d o i A [T r Y
~B/ N @
@=(C/ )
A SR [A]O T s [B]1 [ e
P AMMAMAN 1 6i 6 6 P (Security) : (Interoperability)
A~ i OEM~ An\ i 0 ’ gugperg
. . . < : u er
I AnW PSl:Ileer ) P K -
A i NJYA" M ndAdaNn M k '
PN Y1IAANT p OEM Tierl® 41 P L
T 44

SACRA

32



SACRA

AYMAYTKk nYdANVUA

y > > 2, B a—4 SACRA OEM
! AL SERBE  VASDB
1.0EM Tierl A &FTP°  An\ LT O
2.PLM AMM A MAN 1 Tiert - *
TierlH — =
P o ek
3AnM 1M1 1444 § = 2w K TP
. ~ JAXA
4.\ MV DB AM YN AN 10 |
> Sub-TiersA —_ + OEM
AN AYANY MSY1ANA A Sub- — T—oRE (FIERRAE) o
> ) A - Tiers {EE;;{J T RFaA>pEE olentt
T 01 ° MoodA
AOT s 1 [ s
A N o YMAY1al v - R
| T A
A" MAT A AT "0 AN 6 6 NAT1 ~

Copyright 2024, JAXA 33



SACRA

AANnM A

i AnW " Digital Data
Package(DDP) 2~ 0. N
N nM |

i DDP” s k "N 4N
TNAYnY 1Y T A

B ISO OMG (Object Management Group) prostep ivip

DDP working group

A1M1494N0

\I\lﬂlwln\lNN‘ Hub & Spoke
YnM Yo

oA nMo N VT

DDP

a== TEST_SACRA-DDP_SZ176_00008_20250821144544 zip

views
N Dictionary.xsd
O DigitalDataPackage.xsd
| ] Geometry.xsd

D ModelManifest.xsd

sources D TEST_SACRA-CONTENT_SZ176_00008_20250821144545.3dxml

G TEST_SACRA-MANIFEST_SZ176_00008_20250821144545.xm|

kep1X NERAS (BAR)
-

ri b‘é}—B *ﬂ’é’vh—o
b (3

RFaX> NECft (SACRA)

_ /7 \ N\
YI47-A ﬁ 1‘ x‘

b (S ()

11 HI5(T—A HT5(T7—B HI5AT—C HT54V-D

8734v-C

Copyright 2024, JAXA

34



SACRA

AN n M
Y

6

A 71 A

A1 nY 1 X DDP ’

NI KRR S S
A AnM A

DDP Representation 7 g "
§)
DDP s | DDP VAT YA
JT 1T An M in T
S T NAYnY A9
AnM  dVMnA/INMVNnAT
T T d VA6

3 DDP XML

(XSD)

L 2

Copyright 2024, JAXA

= = = =



™~

S0 =
< M.s

\
M a
M

VIVI'I

11 4

Tlerl
0

114 ~

a

Collaborative Space : Tier1 Limited

nyANNVA 0 = Tierl.DE .. Tierl.ME
6 Collaborative Space : Tier1 Work
T I
&, Tierl.DE . Tierl.ME & JAXA.EX
Collaborative Space : Tier1 Limited
= Tierl.DE .. Tierl.ME
a e Collaborative Space : Standard

. Tierl.DE = Tierl.ME . JAXA.EX
p)

Copyright 2024, JAXA

RFL Object

RFL Object

E-BOM (MBD)

M-BOM (CMA/CMK)

BOP (Shipping Cond.)

E-BOM (MFG-MBD)

BOP (Supplier M-BOM)

Tool & Equipment

E-BOM (Integ. & MSP)



4 AnMMMnM k o A

A ¥} I N 4x1 Al

z” i o4 7 Yy My~ L T T I R T o
A 14 \“v i " fi. Gaia-Xj Catena-X ~ Aerospace-X ' U, 7T 0N =AnMVMM

MnMex a” . T AnM A nM ~ a”. 2 7. . i Aaa ~ 1
A5 T 0 T i aAnMOT 6 x 00

i YAnMO” KAnM7z AXA4 AnW o AN 7. " a > p ~_1d
AT b A>0° 7 7 M1 AT AT T i AnMMMaMTT T TN 6 1|

z S, I R | A>T 0° 7 17 1 AnM” plw i 440N |
#“D:ldN LR I | " AnMMMnoM & Kk X' p 77 ] ’
\nM& ~ A" |

a

N~ o1 1 AnMMMn\v~ R T AYnMMMnM - k
a i b 7T C 0A ~ 4 AnMMMnM”© S Y M
“AiAnMOT & 0 a N1

~
~

37



%
%
>
@ |

[ ] e
PRI LS = Y
0 :ﬂ = :‘1——:-—- _7;1 i “’f_:ﬂ z—.f—"‘{_:_:, (—(;““‘r:j
i = —_— ) ~5 s >
R L ] . -]
. 55 B ]

Rt L
- @000 1k

A A A VANV AMYn\n YnMz A
AnMa VAN AMYnA \nMz A
\nWw a A
SRV z VAV AMYn\n YnMz A
LA VAV AMYn\n s N
N nM i A g i P a N\
AV
N &N A 4 a A i o

38



y

YNMMMVMNVM

Y M7 |

A EDC ¥ nM°
EDCp Eclipse Dataspace Connector

D> MAANM
A Microsoft Azure N4~ 1~ B
Transfer P API” ap A

S 0 1

Qa Qa«

SemanticHub ~ T 7 |
TooAnw . ’
1n41”™ " AnMAANATT

MANM ™ ° EDC

YnMMMnNnMA " a

DXYnMMMnMv~

P K 2241 °
i 0 a A’
4 D  Bruno”~

D T I T
" Gaia-X AISBLYX GAIA-XM YV VY 4 4

-
-I-

RESTp Representational State

Pl

(*1) .bru is a simple markup language that utilizes plain text files

to document and organize information for your API requests

A A

OEM

Fix FiE

https://docs.usebruno.com/brdang/overview
2 (] =
<«
Windows 11
HTTP DataUp/Download
Azure =
( ) Dataspace

Semantic Hub

DataModel

EDC
for Tier?

(MINIO)
Data storage
system forTierl

GAIA-X(EDC)

EDC
for Tier2

(MINIO)
Data storage
system forTier2

(MINIO)
Data storage
system forOEM

BHERYT 5117 —

ARBRYTSA7—
(Tier1 B)

(Tier1 A)
y—/

cHEBRYT M-
(Tier2 ¢)

bitERY TS —
(Tier2 b)

AHPRYVT 17—
(Tier2 a)

39



4 AnNnMMMYMNM AMA | B
A & YA1AY" s i3 7 Ca AT TS i An M
o~ a p DO 7 po
A AnM
[ A T A ) N AT T T T
5y 14 7V1
i 1GB = CADYnM~™ ~“AnM T NVVNA4An1ij N 7. YMAN AnM
- ko i AnW -k kM d4n1 X 3 |
B)" YV M N
i Y\nM ~ i N T3t Ak AT T NI pT T T
R L ) B AR HV N i
5y 147V1
i A nM Y14 A I I A i1 3
'|'

40



Explore to Realize

41



, AODXh \

MBSE(AIR9953) MBSE(SysML)
4. K7 D(1S010303) CbA(AE-2) 4. K1 D (DDP)
1ISO ) DS/AEC HAOM:()B h
)/, 3pOT
e ¥s ABEE BY 3
M
MBSE 0. K (LOTAR) | CbA(VVUQ90) CbA(FSMBE)
T 1
INCOSE ; E?T@Ry : ASME( ) AIAA( )
oft. > 5 5
SEx M3 : J s Q : O [ , A
1 ]
P S . KT D (DDP) == e
‘" ASD- ‘ f ‘ prostep [ | 1 |
i ' AFNet( ) ! L  PDESC ) | | AIAC ) |
. STAN(® ) | RN vip () . vz o AN !
. A O | Eph. €13 1 . 43~ 90 I Eph. €13 1 I O I
1\ M ! ‘\____ ! Epht. €1 3 1\___ ____,l 1\ | !
E I-bJ. S e P S
P S €1 3 .{ EUROCAE(® ) | |' Y"PLM Action !
(M D ) L AOMY M . MBx-IF | i
I 3° DEpt. ! I A. KT D M . Group |
I €t 23 | | DEpt. €13 ;. PLM MT O
L y o i Eph. €13
A . KT D (DDP) - KT D (DDP)
3DCIC
GPDIS ( )
U9E2li!3 E: A. KT D M° ( )

3DA. KT D
- OxeUpE

42

OxeupE




STEP

STEP 1 1ISO10303

y 24

The path to integrating data Wndis

Concept Simulation Definition Manufacture Support Disposal
I Product Life Cycle >

MODELICA

) fmi SSP

Ecﬂisco product dulnn?

as modified

Modify Realized

\ Design Product Support

uct Support .
Model metadata

ProductOperaﬁonr
#
Scope, Pedigree, Provenance

Who, What When Where, Why, How Mark Williams, INCOSE2021

2021, February 1st ww\w.incose.org/I\W2021 17



- prostep ivip Recommendation PSI 30
DDP Capablllty Digital Data Package, DDP Recommendation Version 1.0

44



prostep ivip Recommendation PSI 30

DDP COIIaboraUOn MOde Digital Data Package, DDP Recommendation Version 1.0
Originator Consumer
— Firewall Firewall
Originator Consumer

Resolve Data
Create Package

Data Package Edit Data
Package

Create/Modify Data Create/Modify

|l

/

|

Data Package Package Data Package

|

/

Create Data Web-
Package Browser

il




Digital Data Package(DDP)
Technical Data Package(TDP) v/
Package Manifest Model Manifest

GPDIS 2023 &



