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ÅAirbus A350XWB MBSE A310
A350XWB 100~1000
MBSE

ÅBoeing ṕ Ṗ

Boeing MBE(Model -Based 
Engineering) Diamond

A350XWB

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

Daniel Seal, GPDIS 2018

Ḳ



ṕּף ṖT-7A Red Hawkוֹ

Å T-7A Red Hawk Boeing SAAB
eSeries

Å 3D 36 first flight ṕ2023
Ṗ

Å 3D T-7A Red 
Hawk 75% 80%

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

6

T-7A Red Hawk

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

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


Boeing MBE Taxonomy

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



Boeing Digital Enterprise Initiative

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



Brenda Mark, Boeing

MBE Supplier Engagement Framework



AGILE4.0 OepnDay2023



DoD Instruction 5000.97 Digital Engineering 

ÂDoD ︣

DoD Instruction 5000.97 Digital Engineering
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ḱ ṇ ṇ ṕDXṖ

ÅTransformation X ︣ ḯtrans - cross טּצּ ḯcross X אל ךּ

Åṥ DXṦ צּ ךּ︡ ︡ḯ ṇ ︡
ṇ ḯ ṇ ḯ ︣ ḯ

ḯ ḯ ḱ ︡ḯ ︣

https://www.meti.go.jp/policy/digital_transformation/index.html
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É DIGITAL TWIN Position Paper(2020) https://www.aia -aerospace.org/wp -content/uploads/Digital -Twin -
Institute -Position -Paper-December -2020 -1.pdf

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

É DIGITAL THREAD Implementation White Paper(2023)                          
https://www.aiaa.org/resources/digital - thread -white -paper
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Å 2030 ṕ

2020 Ṗ MBSE

Ḳ
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https://www.nedo.go.jp/news/press/AA5_101672.html

Ḳ

2023 7 12 ṇ
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ṇ

DX Model -Based Systems Engineering (MBSE) Model -Based 
Development (MBD) שּ ḭ

JAXA
IHI
KHI
MHI

DX ṇ ṇ ḭ
︣ Certification by Analysis  (CbA) ︡ḭ
ךּ

JAXA
KHI
MHI

DX ︡ Advanced Product Quality Planning (APQP) ḭ
Model -Based Definition (MBD) Model -Based Instructions (MBI) 
ḭSmart Supply Chain(SSC)

JADC
KHI
SUBARU
MHI

ṕDX
ṇ Ṗ

ṇ ḭ ︣ כֿ
ḭ ḱ ḱ ṇ ṇ רּ

︣ Ḯ ךּףּ
ṇ

JAXA

DX DX DX ṕDX Ṗ

Ḳ

ẑ
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Ḳ

Ԏ֪֘ԏԐԜ֝

ԏԐԜ֝ ԏԐԜ֝

ԍ֚֩֫ԃ֔֩ԝԍ֚֩֫ԃ֔֩ԝ

MHI
JAXA

IHI
JAXA

KHI

MHI
JAXA

CbA
ṕ Ḳ Ṗ
ṕ Ḳ Ṗ

CbA
ṕ , Ṗ

MBSE1

MBD5

MBI 6 MHI

KHI

APQP7

SUBARU

DX
(MBSE 1-MBD 2 )

(JAXA)

Ԏ֪֘ԏԐԜ֝

DX
(JADC)

DX (CbA 3)
(JAXA)

Smart 
Supply Chain

KHI

1MBSE: Model -Based Systems Engineering, 2MBD: Model -Based Development, 3CbA: Certification by Analysis, 4CP: Certification  Plan,  
5MBD: Model -Based Definition, 6MBI: Model -Based Instructions, 7APQP: Advanced Product Quality Planning 

/ / MBSE

ṕ Ṗ
/
(JAXA)

CP4 MBSE1

ẑ
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Digitization Digitalization Digital Transformation (DX)
( )

ṕ Ṗ
ṕCAD CAEṖ

ṕ / Ṗ

Digitization Digitalization Digital Transformation(DX)

Tier1Tier1

Tier1

Tier2
Tier3

Tier2

/ /

Å

ἲ

Å OEM /
ἲ OEM

 
Super  Tier1

ṕ Ṗ

︣ קּ ṇ



Â ḭ DX ḭ ḭנּ 4 º º
︣ כֿ ḭ / וֹףּ צּ אל ḭ OEM
︣ ︡ ︣ ︣ Ḯ

ךּ

QCD ḱ ךּ ︡ḭ ễ
︣ כֿ ḭ ︣ Ḯ

ḱ ḭ ṕ¬ ºṖ

DXḱ DXḱ DX

ḱ ṇ ︣ כֿ ḭ ךּ
︣ Ḯ ḭ OEM ︣ כֿ ḭ

ṇ בֿ Ḯ
ḱ ṇ

MBSE ṇ

ḱ ךּ ḭMBSEּף MBD ︡ Ṋ
︣ Ḯ

ḱ

DXḱ DX
ḭ

MBSE

ṇ ḱ DXḱ DXḱ DX ︡ḭ ṇ Digital 
Thread ︣ Ḯ
ḱ ḭ ṇ

DXḱ DXḱ DX

21

A

B

C
QCD

QCD

QCD

︣ קּ ṇ
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DX ṇ

Â 

DX ṇ

Â ḭ

Compre Hensive Aviation IN novation by digital TRANS formation

Ṭ CHAIN-Xṕ Ṗ

Â

JAXA ḱ  > ṇ

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/
https://www.aero.jaxa.jp/collabo/consortium/CHAIN-X/
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DX (CHAIN -X)
2022 6 JAXA

Å DX

Å

Å

Å

Å

Å

CHAIN-X

34

 (2025.8)

70
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Â DX

(2023 10 )
ï ṕ Ṗ

ï DX DX

ï 1 ṕ2023 11 29 Ṗ

ÂDX

Â DX
ï CHAIN-X

DX
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DX

ṇ
︡ḭ

ךּ︡ ︣ Ḯ



27

DX ṕ ṇ Ṗ

2050

DX

Å ︣ ︣ ︡ḭ
ṇ

(Co-Development ḭ Co-Simulation)

צּ אל Ḯ
Å ףּ צּ

ḭ 3D ṇ צּ שּ אל Ḯ

DX

Å וֹףּ CbA צּ ḭ
CbAּצ Ḯ

Å CbA
צּ ḭ שּ
צּ Ḯ

DX

Å ṇ ṇḱ ṇ ḱ
ṇ

Å ḱ אל

Å וֹףּ ṇ Ḯ

Co-Development/Co-Simulation

CbA

https://www.boeingsuppliers.com/become/modelbasedengine

ering/mbe-supplier-engagement-framework

GPDIS2020 System Thinking and an 

End-to-END Digital Thread must 

support ñAll-Dò, including 3-D
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DX ṕ2050 Ṗ

2050

DX

Å︣ ךּ ḭ
צּ ḱ ḭ
צּ אל ךּ Ḯ

Å ṇ ḱ
צּ ḭ

אל Ḯ

DX

Å ḱ לּ

Å ṇ צּ אל
ḭ

צּ Ḯ

DX

Å צּ
אל צּ ︡

Å

ṇ ḭ
ṇ צּ Ḯ

https://www.aerospacetechreview.com/
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Å ể ṕ2023/11/29

246 ṖḲMETI MHI

K

Å Ễ ṕ2024/12/3

291 ṖḲIHI ANA JAL

K

Å 3 ṕ2025/12/2

239 ṖḲ RRI JAMBE

K

ÅMBSE

ÅDX

Å

ÅMRO

Å DX/ DX/ DX/DX -PF
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DX ṇ (SACRA) ︣

Â

ï

ÅOEMּפ Tier1 ︡ḭSub Tier Treeצּ
ṕ Ễ Ṗ

ï

Å

ḱ ḭ ṇ ṇ
ḭ ṇ

ÅTier2 Tier1ּפ ṇ

Â ︣

ï

ÅSACRA Hub & Spoke

ÅSACRA

ï

Å SACRA ṇ

Å Tier1 ︣קּ Tier2 ṕSACRAṖּפ
ṇ

ÅOEM ṇ ḱ ḱ
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◙β◒

Tier1

Tier2

ᶆּזψӟᴞχϙ
ʾꜛּזЄІГЭρχIntegration

Digital 
Thread

ᵤᵰOEM

T2

T2
T2

T2

T2

T2

T1

T1

T1

T2

T2
T2

SACRA

Tier1 ︣ Tier2
︢ פּ ṇ

OEM ṇ
ḱ ḱ

צּ

ᾝ

ᵤᵰOEM

T1

Tier1

Tier2

T2

T2

T2

T1

T2

T2

T2

T1

T2

T2

T2

ᶆּזḧπӟᴞϬ
ÅЈϺвзГϰйЦиχ

ʾᵠ
ÅД˔ЌῖḊχ ꜠Ϟ

χ  
ÅꜛּזЄІГЭρχ

Integration

Digital 
Thread

ṥ Ṧ צּ
︣
ṕ ṇ Ṗḭ

צּ Ḯ

SACRA⅜╙√╠∆DX



DX ṇ ṕSACRAṖ

ïṡ Ṣ ṡ Ṣ

Å

ï

Å OEM ךּ

Å

ï

Å שּ

Å פּ
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SACRA OEM
Tier1

(A )
(B )
(C )

Sub Tier A
Sub Tier B
ḱ
ḱ
ḱ

ṇ

C

B

A

Sub Tier B

Sub Tier A Sub Tier
וֹ

ṇ
ṇ

[A]  
(Security)

[B] 

 (Interoperability)

SACRA

Â ṇ Â ṇ וֹףּ
ï OEM Tier1

ï

ï לּךּ ṇ טּ
︣

Â ︣ קּ
ï ṕ Ṍ Ṍ Ṗ

Å ḭOEM ṇ ḭ

ï ṇ ṕSub Tier Ṗ

Å ḭ ṇ ṇ

ï ṕOEM Tier1 Ṗ
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SACRA

Â ḱ ṇ

ï

1. OEM Tier1 FTP ṇ

2. PLM

3. ṇ

4. DB

5. ṇ

ï

Å

Å אל טּ ︡ ḭ

ï

Å
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SACRA

Â ṇ

ï ṇ Digital Data 
Package(DDP) ẑ

ṇ Ḯ

ïDDP ḱ
ṇ

Â

ṇ Hub & Spoke
ṇ

ï ṇ

ï צּ
︣ ḱ

DDP

βISO OMG (Object Management Group) prostep ivip

DDP working group
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SACRA

Â ṇ

וֹףּ ṇ ךּףּ ḭ ṇ
ṇ DDPצּ שּ ︣ פּ ︡ Ḯ

ṇ
DDP Representation ẑ

DDP ḭDDP ṇ
︡ ṇ ḭּף ḭ

ṇ
ṇ ṇ / ṇ

βDDP XML

(XSD)
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SACRA

Â

︡ ṇ ףּ
וֹ ṇ ︣
ḭOEM Tier1 ︡ 2
ṇ ︡ Ḯ
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ṇ ṇ ḱ

Â צּ Ḯ

ẓ ḭ ︡ ףּ ḭ Ḯךּ

Â ︡ ḭ וֹףּ Gaia-XḭCatena -X Aerospace -X אל ¬ ṇ
ṇ ºּצ ︣ Ḯ ṇ ṇ ︣ כֿ ḭ Ḯ

Â כֿ ḭ¬ ṇ º צּ Ḯ

ï ṇ Ḳ ṇ צּ ṇ ףּ קּ Ḯ

Â ḭ ︡ ךּ ︡ ḭֿכ ṇ ṇ אל Ḯ

ẓֿכ קּ וֹ ḭ ṇ קּ שּ ḭ Ḯ

ḭ︡פּ︡ ךּףּ ḭ ṇ ṇ ḱ צּ קּ ךּ ךּ ḭ
ṇ ︡ Ḯ

ṥ Ṧ

ṇ ṇ ︣ ḭ ṇ ṇ ḱ ︣ כֿ
︡ḭ ḭ ṇ ṇ ︡ ḱ
ḭךּ ṇ Ḯלּ



ךּ
Â Â
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ṇ ṇ ṇ

ṇ ṇ ṇ

ṇ
ṇ ṇ ṇ

ṇ ṇ

ṇ ḭ ךּקּ ךּאל
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ṇ ṇ

Â EDC ṇ ︡ḭ DX ṇ ṇ ︡ Ḯ

ï EDCṕEclipse Dataspace Connector ṖḲ 22 ︡ Gaia-X AISBLּצGAIA-X
︡

Â Microsoft Azure ︡ḭ RESTṕRepresentational State 

Transfer ṖAPI ṕ פּ Bruno ṖḮ

Azure( ) ─
Dataspace

Semantic Hub

DataModel

(MINIO)
Data storage 

system for OEM

EDC
for OEM

EDC
for Tier1

(MINIO)
Data storage 

system for Tier1

EDC
for Tier2

(MINIO)
Data storage 

system for Tier2

Windows 11

EdgeBruno

.bru(*1) 

Json

(*1) .bru is a simple markup language that utilizes plain text files
to document and organize information for your API requests
https://docs.usebruno.com/bru-lang/overview

HTTPS DataUp/Download

GAIA-X(EDC)  

ṇ ṇ
MinIO

EDC ︡
ṇ ṇ

EDC ︡ ︣ ḭ
ṇ

Semantic Hub ךּ ḭ
︣ ṇ
ṇ ︣ ṇ



ṇ ṇ  

Â ︡ ḭֿכ כֿ ḭ ṇ
קּ כֿ קּ Ḯ

A) ṇ

ï ṇ ︡ ḭ אל ךּ פּ אל ךּ ṇ ︣ ḭ ךּ
לּ Ḯ

ï1GB CAD ṇ ṇ ṇ ḭ אל ךּ ṇ
ḱ ḭ ṇ ḱ ḱ ṇ צּ פּ Ḯ

B)

ï ṇ ︡ ḭ אל ךּ ךּ ḱ ṇ קּ ךּ ︣ ḭ
ḭ ṇ ︡ ḭ ︡ḭ ︣ ḭ ךּ

לּ Ḯ

ï ṇ נּ ḭ ︣ ḭ צּ פּ
Ḯ

40
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ISO
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INCOSE
SEχ ᴟ

prostep
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ᴟ
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ᴟ
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AFNet ( )
ᴟ
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PLM
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MBx -IF
Д˔ЌῖḊ
ЀрЊ˔ЄϯЭ
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DDP Capability
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prostep ivip Recommendation PSI 30

Digital Data Package, DDP Recommendation Version 1.0



DDP Collaboration Mode

45

prostep ivip Recommendation PSI 30

Digital Data Package, DDP Recommendation Version 1.0



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

GPDIS 2023


