Ly 9
A% | YL ER CE! REE &= AL
S22 F AT .
S e A st g HEdTH
T

B X EAGY, TE7L=e) | O ZHEA T4 O SHEA &7t

O =AzoFEEE) &4 | O Mo[LL, us, =8 R )

O EEEH : YT AX ABAH +5, LAt HHo[E EE 1nx3l 21 o=
H |44t HIO|E{ AT O|A(K-Ocean Dataspace) M2k +=2S L8, K&
MEXOI ADEZE.OO|E{EZ OO E{ AT 0| A S 4IA CO]H HE7|#
2 MY YRS M I RILES TUNOZE ZAEMSHL, T
g 7|8 =Y

- EU CIO|E{AHO|A T2 Y M| HEFE(Gaia-X, IDSA) &

2l
OLER CIX|Z2EQI/ZHE(APICA, NxtPort) AZZE 2XM
M-S X0l E T 0| E{ AL O] A(Marispace-X) & YA
ShEU 39T X A5 HHAXAIHOIHALO|A) =2
|

Q
N
B
>

ot o

X
mot i TR ook 9k oo

E2 oYt 20F HOjE AHO[A = 8l HIHOJE ESE A, AX HSHH
A HXZAL EHCZ ST 2OFO|A st UYEs KIOST S LEIH 0 E-AIME 2t
H Y8s 3 7ae oy

- Tolid==bt AX 7 [EH0FE 2ot FMAS AL (&) (ARIZIZE: 202601.01. ~ 2026.12.31)

A QIHIEMZLY)
7| of (2 2| AL
2026.04.05(2) ~ 2026.04.12.(2) e =eTe
=X HEL|m)
(6l:||- 80I) i
oUE EQEZEERE,
7| )
oI 2] EX L YTH / wsa
ChoHets KE1407,
ZIs DS .y O|X Sk . ) )
04052 21528t o> ABY > | 08:45 / 09:55
HIEdZ2L 3% OtAJOFLE OZ511,
11:50 / 19:10
Q. HEMEL} - O/ &FH|
- EU E 1 £=F9| HPC 7|t
04.06(% 2% : Barcelona CIO|Ef-Al AT FX ZA}
06(=) Supercomputing |- SHY-7|2-0|HX|- 2L 2|E| CHHZ
Center (BSC-CNS) | HIO[H Mz| & Al 2H 2
At AL
oF : B=dz 38
o mey me | 2R A2 0lF o
— — = — 2to| o
p— Q% : Gaia-X European |- EU G|O|E{AHO|A HAH LR’I 282101
07 Association for | AzIKA, Asida md el | TCEE
Data and Cloud |- Gaia-X2t $t=d o4t 30 /11
AISBL HIO|HAmO|A 7t Hold HE
QF  EFH > - HEQZ XYooz o|F
AL
“O® | asgmos | ww oumsaeecy ow | BET NS




Port of
Antwerp-Bruges
(Port Authority)

HOIH S§¢-23 &F Atafl Z=AL

=
o

;

o
&t O[S S5 =2t 0
|

TZofot LOE 2 =4

=7 HolH S3iEe| it

HOIH S&7 7= % AHHEA A

Q3% : NxtPort BV HOole HEZHTHAPIH[ELIA
24 S HOo|HALO|A Y
Al 24
= - _ _
2% : Bruxelles-Nord -> _gEESE x990z O|E(|A)
Dortmund Hbf
DS Reference Architecture, ICE 13 — ICE 547
- . Connector, Trust Framework S 7|Xt0| &
04.09(8) |2% : International Data n= A 3t0
S Associati IHNEE 7= =l 08:34 / 11:43
paces Association HIO|EATO|A A28 Ul
(B34 HE 7|8 ALGIOJE S M
o
27 : Dortmund Central
Station -> g2 23 X[9oz 0|5(7|Ah
Hamburg-Harburg |- 7|¥ X922 O|S(HET}
-> Kiel
SHAMAM-SHAG[O|E| 7|"t S
Ho[HAmO|A HF AHE
Q%1 : northio GmbH | X 9l ICE 206 7|%t
04.10(8) SHF AILCIO|E{A[O| A HA| 08:26 / 10:59
SHYTX|MA 7| oY 57 -
U AR 24
N 2 = A8l %= AE{(Maritme
222 : SubCtech GmbH =5 ISR E
Cluster of North Germany,
MCN) ggt 3! BHY Fx,
7|E&0 7] ZA
ZoENR} &3
15:.00 / 16:10

04.11(E)~
04.12(%)

823 3 > TY3
moe ms o
FEE 3¢ > o 3¢
Il 71 &=
-> dolisd

OA[O}LE &5
19:40 / 14:35(+1¢
Chotsta

o
1710 / 18:20

O Fa4du

@ EU HIO[E{AH0|A A J|B YEYI 1%

- Gaia-X(A 2|

= ),

IDSA(=H|

HT),

BSC(HPC-Al

elzay),

Antwerp-Bruges-NxtPort(& 2t 43Z), north.io-SubCtech(sii¥ HIO|E-MA) & EU |0
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B SXZAREE, "E7t 22) O I HMAA =2 O =HHA =7t
O

O =Mzeld Rt &4 O MoJL, 1s 28 O ZIEf ( )
4.6.(2) Barcelona Supercomputing Center (BSC-CNS) O|&

4>
o
Jtot

0 (%) Barcelona Supercomputing Center (BSC-CNS) O|& 3 #X| XAt

- 7H8: Barcelona Supercomputing Center(BSC-CNS)E AH|QIo| =& HHZAFE MEH
O[Af RElCl £ NYSHFEHPC) AT7IB2Z 2005300 £AHQl stHAL,
FHEE2LE HE, UPC(Universitat Politécnica de Catalunya) 22 HEE. A3
oot 2t FHAFY =zt Y, 3UT, 7lE o[ U] B AT

- ML KM HER AR, Aot MEATY, KIOST O|E& MEFH, otdd o

#, BSC-CNS HEA 5 69

- F2 =9 ArE
- MareNostrum 5 7|8t AI-EIG|O[E| X2 =2t 2F FXQF AX HIO[HME HA-2Y 7
FEFY-2ELX-HO|F nmo|Zetol, 72, §sKE SEZY) =0l

RES 2= S =7t Bl wHARE A FAHE HANE-dA-2T-garzz])
S5 UL S5 &8 AHEL HX o

- EuroHPC JU % PRACE #0] X0 mXN3&5dT ¥y HAHIELHY 2 Xt Hakg|
Ol &7 €%|) motet
- i 7|2 OHR| 2R B|E| 20F HPC-Al 88 &2 AMQt T2 A[ES0|M 7|dh HA.
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H —J1 o Loy |

- EU HIO|HAHO|A-HPC-CIX|ZER HA 2= B Al 7|8 X[AMHA 75 &4 ZA

_|O

0 (2%) Barcelona Supercomputing Center (BSC-CNS) O|&! 31 ®X| ZA}
- 2Al: 2026.04.06.(2) 14:00~16:00
- MR kM MR AR, UL BEAb

KIOST O[H#& MHT, otid 7|&2

BSC-CNS Mariona Sanz, Maria Chiara Sparacio
- 3lof Aut
1) BSC 7|& = % dHl7|s
(28X X]
- 200549 M, 2025 204
- 3R} AAA Y AHQ HE(60%), 7HEFLE XFXTEE(30%), UPC(10%)
- Q18 1,374F2025H 128 7|F), 82% &AL, 13% ZdY/&E, 5% 29, ol & =
HEHaol MutZ 35%7t =2, 600971 =7H0N EOf
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[BSC &H 7|5]
- THZARE QZel 33 MH|A: AFEX0A B8 M@ MeME F)
- GIFAE: 1,200 AT, 40 SMEFH, X7, 4H, CASE) + 37 HFA
- 7|&20|M- A 6387l 7I& SE, 45U 7|&0|H, 147 ATRE €42 M RZH EX}
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[ofl 420244 12 31 7| F)]
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Resources

REVENUE

Spanish Government European Commission

Total

‘%:?‘ﬁ“ /G%?

Companies State & Autonomous

Regicnal Administration
Catalan Government

- HX SMICH oA RFE QIZE2HCPU, GPU) 5 H Y &

82 AN

- 315Pflops(46.4CPU, 260GPU) — 2023 H12& =& <br>2024H4E

MareNostrum5 e . .
71& ¥ 2 GeneralPurposePartition, AcceleratedPartition)

Mg &2 | 1-5MICH: 42.3Tflops — 315Pflops, EURIXl: 121-72(=% HE)

- BSC7t A L E: Spain, Finland(LUMI), Italy(Leonardo). 2030
EuroHPC o
WERF g (> Sxh
RES(=HI2 - 14 =, 164 FH, 329Pfl 183PB M &, 1502tCPUA|IZE HS
L‘”E-?—-Iﬂ) - o 1T =, ops, (=7 ! ] =]
op Rt ZEl - MareNostrumOna(QuantumComputer), QilimanjaroQuantumTech —

ZHE 22 CIXE QHEFHEM 3 298 o3)

3) QISX|s(Al) S+

- Al for Science ®E 213: 320F O|d (¥12|E 130, HIOIH 90, ZAFE 70, 2HH-
2[ 30)

- BSC Al S7ta: 471 AFENM W 37§ LA
T 34%, S83128%, XI¥ 26%

- Al Factory

- €42M Of| &t EU AE A (€54M GPU £X}

- Al-optimized HPC 2, HIO|H AH0|&, 2E 2E HE, AEEY A2 0|H S

- Giga Factory(Al=l CHA|): 2 Z2HE =2t 135, CERN 22 2%

Ho

ofm

&t 3208 Al 918 — 71X 12%, &
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BSC Institute for Artificial Intelligence

9

Vision: to position BSC as a Globally Recognized Hub of research and innovation in the convergence of HPC and Al,
leveraging the multidisciplinary expertise across departments and laboratories

| Research Departments |

Earth Life Computer or l ’ | Severo Ochoa program has

Sciences Sciences Sciences ; i provided funding to hire the
3 n i ‘ Director of the Institute, to start

. il ‘ by 11/25
Lt
: E‘. il & ME

| Al (R&D) ioa (R&D) | Al (R&D) Al (R&D) Al (R&D) Al (R&D) Al (R&D) 320 Al-research FTEs

BSC-Al Institute

§

Fundamental Al Research 12%

‘Managemem ‘ ‘ Operations ‘ Education & Training

%

Using Al as a Research Tool

Int Collaboration

[Commumcauon | [ PMID I ‘ Business Dev l

4

‘ BSC Directors [ i :
I T I I[ ] [ ; [ @57% Support/Other 26%
4) 719 €8 & tE HE
- 1T, OlHX|, =Xt A-SAL Mef/elz S oM ChYet 7|EE1 €Y &
- Connects Z=&M: 37 T7| 0t S5 1M T, Vueling, Renfe, AstraZeneca &

7| ¢

CEE

x5 28 20}

Repsol EtoteA BAL XIS 2= E Ol A K|
Iberdrola Y OIEY, i oiE A[Z20]d X4 of 4 K|

SEAT &3 CFD, 37|9dt INESRS

Aiglies de Barcelona S Ao REESKel XAt

CaixaBank HEld 88 MHlA a8
Grifols CX g A d Het/el=z

Lenovo, Huawei, IBM,
ARM, Cisco, Fujitsu, Intel,
Rockwell Collins

SIEQIO/AZESQI0 HA, HPC
Ot7|ElX|, AlZ2{0|M

IT-BH= A

Collaborations with International companies

Research in the fields of energy

aware scheduling for HPC systems,
Hybrid Al for edge computing, and
visualization of HPC environment

2 HuAwEI

'
J

2

Research performance analysis
tools, HPC architectures and
application usage on different

Collaboration agreement for the
development of advanced systems
of deep learning with applications to

domains banking services
alaln 2 i ¥
Anih FUjiTsu intel

BSC and CISCO are collaborating in
the fields of Fog computing
paradigms, loT environments and
Data Center computing platforms.

Research focus in script language
platform, math libraries migration and
optimization using OmpSs

Collaboration agreement for
collaborative technical development
in the areas of programming models

programming model and performance tools

arm

The ARM-BSC Center of Excellence
broads the scope of collaboration to HPC
for automotive, from scientific
computing to real-time systems

o~ r—
\

A
Ratkwe/ A
Collins

BSC’s dust storm forecast
system licensed to be used to
improve the safety of business

flights
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5) 7|=0|™ & AL ME|A
- 63801712 7|=ZEEE|IRE Fd, 7|=0|HE S 7Y AmemZ Ol AXt| ¥&E

7l ZEEZZ|R | 63871(2025H98) - 68% ==

- 14702025H128) - 42 7|=0|H, €42M BIZt X, 51071
L xte

- NostrumBiodiscovery, Mitiga, QilimanjaroQuantumTech,
OpenChip, Galtea, OneCareAl &

:
:

i

|

:

:

¥ 50

|

:

|

|

i

|

:

i

;

:

' || C \
¢, —ml _mil _ul _EH _HE 0
: 2021 2022 2023 2024

|

i

How our spin offs expand and carry
our technology forward

#, nostrum II‘ ELEM \)

®" biodiscovery - NEARBY
Mitiga COMPUTING

s

N
. = EAR
QILMMNIARO  NexTMOL EROATWAE <k
o 2 T e &
#pen TALPTECH % Galtea i ~~~~~~~~~~ 14 """"""" " +42 ‘
i 8 E Technologies transferred i
50 T g oecored | Cewed L ‘2Reveselcening |

| Private Investment Raised

+42ME€ | 4510 |

_____________________________________________________________________

6) Al Factory & Giga Factory
- Al Factory: AEIEQ/EA7|Y 4 Aloptimised HPC X&, HIO|E &7t @E =
/=7, s Z2OF AEEY HAYO[H — €42M Ofdt

BSC Al FACTO

Al Factory SERVICES
‘e

Experimental

Platform
1,28M€

ised
HPC Access

BSC Al Factory i
Targeted Industries COIESEIRICE —

by
Health Policy-making / Public Administration i R
Hackatons il
Agriculture & climate Communication & Media e
BSC Al Factory

i =2al SRR

Barcelona

C Supercomputing P
e et connects | (@¢

- Giga Factory(A&%): tht2 Z=2EMd 2l

) — CERN 22 =X

B
I}
2
d
o
=)
+

O
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7) §E EEHN O MEE
- Intel + BSC: €400M, 104 &&
- Cisco: 2H|Ql Ht=H| EX| MA MEH
- BSC AtA| GPU 7H'%: |34 XIMCH GPU =H

28 - HME2AY H 24
=

8) QA aA LHE

=M LR = 4]
BSCO| ZE | 20 HAIE JI& BSC, |8 J|fte2 J|Y HERD B8
.o 2™ HICHk 22
7194 ot Axto 2 - M AN - 2

- ABLE” — AlFactory

-0l - DA Mz

- UPC2 ¢, BSC A2 A%
UPCUHIA £=0Od

S8 QUZEL K| | ZTAIFCHE-ARI[2 Q120 BHXI, AF2HE CIOIEHAEHE HIZA

A28 28 E

S
1

AHSE A
= T

02
I
rr

?
[

PhD Z2 1%

9) AlE B0 oY%
[#HZAHFY: MareNostrum 5]

- WY BFETA Y2, CPU/GPU THEIM, 160 km #0l%, BHIOIE X Y

d

[¥X}IH FE{: MareNostrum Onal
- 207 £ B2 NE » AfA - HE - FHAFH X Ha - X SREFH
- URHAEEE: 2ME 3|8, 2-3 A2t Y, 0K W2 0 5

i
i o el A
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10) S AIAHE
- MY ZE HE 712 KE 10%0 CHHBH 90%E B 7|gAte R
AI-G|OE HE 2 X|&H7tsd AT Al

- EuroHPC 3& Q=2 =377t .39y ZE2 ot=9| 'OfA|OF HPC ¢igt T4

tot

tESE @

e
ro

-—

— o
Al 3D XtE
- MFEI| MEfA: 7| A7 - 7|&0|™ —» ATRI — AlFactory — Giga Factory7lt
X|o] BE2 AEEY W 7| XY EZEY Al X012
- 712 F4 §+5- EU W Bt=X-GPU 7HE, Intel 3& A4 HE § &Y 7|2 &
H gt M2k2 ot=mol 71& FHE=Q0 AlAt

- Q=g J(IEI’S*. HiXl: = -CHet 2X0| HOIHMEHE F0f XY dEiA HASE

- QIR M 20d Y% 913 B7L INH AN BE FPL wFo| ANAT
QImat By WOt HE s

o
1|
i
lLl

l&ll

I

e

4.7.(8}) Gaia-X European Association for Data and Cloud AISBL O|&

>
0%
Jlot

0 (2%F) Gaia-X European Association for Data and Cloud AISBL &2} UIEC! ol x| ZA

- 7§8: Gaia-X European Association for Data and Cloud AISBLZ 7|0
g2 BHNE HdEE |RE FEo| HO|H.Z2tRE A °._|EE g

-
e =

72 ZYYYE X o MH|A A ARFEA. ﬁL*'o JHgsta, Of
2| 7|¢t Hojy SR-22tRE ME A (Ol AmOo|A) RS XY
- HMxE kM YR 04—?%%, detLt M= 8, KIOST OIE% g, oteid d7d
Gaia-X HYX S 6
- F8 =9 A
- Gaia-X Trust Framework % Federation Services(GXFS) 7tZ%t HIO|H FHAT2E4.H
oF 78 24 GOl Ql=al 7 HHA] =40l
- 8 OIO|HALO|A 24t MEKZIHE &2 2F, AE MEfA 7d, HEA L= A
Ayt S5-It FOl AHHHAA 2AM

- Catena-X & 22 HO|HALO|A =529 ZEot
I

O

=% HOIH S, ESG IS, EE

= o
- Al2| Ql=2} KA (Digital Clearing House, Gaia-X Label, &35 H7HLE)Qt HOH &
7 AtSet 7= #X|ory
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. SI2E HO[E{AHO|A HHEA T QEC Ml M7 M8 7I5M ZE

0 (%) Gaia-X European Association for Data and Cloud AISBL T2Xl O|Y U HX| ZA
- 2Al: 2026.04.07.(=H 14:00~16:00
- M X KM TR AR R, AT BEAL
KIOST O|H & +1|E1o, oteg 7|l=d
Gaia-X Roland Fadrany, Pierre Gronlier, Kateryna Rybalcheko
- 29| Zxt
) =M QAL HolH AMYZE ZH|
- OO|Ef& &/7t E==(Why sharing data is not an option, but imperative!)
- OIOIH XM= AHito] ofLzf, HIOJHE #8Y += AS W 7HXE HEY &= US
- GaiaX9| 24t CIO|H AHO|AE 3 A2 fH-AS(DSGA GXDCHLZ FEHS
Y|

.|
= [
AAR EESED, AN MB22 MY AWE ot 40| 7ts

=l
=,

Digital Product Passport

Global Value
Chains
demand global
interoperability

2) Digital Battery Pass (DBP)
[Phase 1 — 4H
- =Y HiEZ| dA AlEH(Nameplate), HHE{2| # 0|2 (Technical Data, Handover Doc,
PCF(GECQ))
- 2= UK 2| “d(Technical Data, Handover Doc, PCF(FTI/NIPPON))
- Ot=: WZh A|AH(Technical Data, Handover Doc, PCF)
- 39Y AAS: ZF THAON MM E[E Asset Administration ShellOf AEl, £E, & X|&®
7t 71F
[Phase 2 — A|ZEH-ALE]
A0QL 2/ THAOIN EtA EX= Xts A LTCR), SLX/ZEX| Y™ Al AAS YHOIE
- ZEA/Hgste: 2 HiE 2| MEiE Eclipse Dataspace Connector (EDO)Z OfE M&
[Phase 3 - +8 F&]
- End-of-Life EHAI0|Af Product Condition & Circularity =41 — RE(Reuse/Recycle) T=f =&
- Mg £Eo=2 Af DBP ID ¥, FoL H|0|E
= HEZ|MHL £B FI= FES HoESL-LE-33) © HA 3Fo| AZE Ao

22¥ 2SNOS 102 U + g

P
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3) Digital Product Passport (DPP) & =22 WFA| QI
[ 58]
- Raw Material Producer — Manufacturer — Retail — Consumer — Repair — Waste
Management
- Zf Tl M DPPOf Hih =, Mz =Y, AE 28, WEE Jtsd S HOIE7 F5H
o=z IREHE B8
[CIO[E] me 23 AL
- ol &&: FE4Y, dzld, YolE F7|
- JfOIEE B35 37 GDPR, 3t HQHEESH T4
- X4 ol EN-HE o[, MY N4
[Gaia-X &
- Trust FrameworkE &3l CIO|H S& Ats 435, CIXIE MBS &% MY 21 F=tst

| direct Exchangel | direct exchange I @ m
Usage Plane Eﬁg Eig Eig 538 Eﬁg mﬁ:& E:E @ Ezg Organizational —
ﬁ @ @ @ @ @ m Q Interoperability = .

Orchestrator(s)*

Governance

P - -Systems-

Orchestrator(s)* Orchestrator(s)*

i

Orchestrator(s)*

Service Catalog
Registry 3

Plane
-
Other “Federation”
Services

Domain Other “Federation” Other “Federation” . TeChn_"_:aI S DAWEX
Services Services interoperability

) Other “Federation’
Extensions Services

bobii

Digtal

g e v
e | cimn =)
Tm:‘t FlEme & | el ! Organizational  cisee OVH.com
with Domain .

: Trust Service Provider Trust Service Provider Trust Service Provider e INteroperal bility
Geo Extensions Ecosystem 1 Ecosystem 2 Ecosystem 3 Ecosystem N ‘

* One or more orchestrators, depending on Ecosystem needs (e.g. regionalization or regulations, ** GXDCHs are fully distributed and can be used independent from Ecosystem and orchestrators

4) Trust Framework
= 71

Y 57| 98 — 2 oY AMO[ATE XtM| 2EE ZZMAQL DSGAHIOH £
HO|A HHEHA HPhE ER

- GXDCHZt 1132 CIX|EE X5 H& — HE2I0[YAA by design

[Esdal]

- Holy MIA7F MBS StH 1
- XA A71K g HAYELE EF
PlEd uf3g]

- DSP(Data Space Protocol) v1 2{0f Trust FrameworkE EM, 215 HMHHEHASZ 71H

of
HA
e

AHHZ7F 22 Mol &
0| |

(@)
=
L AH|XS0

5) Domain Extensions — BYOR(Bring Your Own Rules)
T8 24]
- Participant ID: 38 A¥ (3& &
- Extended Participant ID: ZH[QIE =7t F& (O 28 2to|MA, g5 EHOt §)
- Domain Specific Service Criteria: 2= 7| HEZI0|AA(0]: EU DORA, Airbus AHO|H{ & Oh)

f—
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- Clearing House: £8/8#%0| A450| ofg{2 8% & CXE 22(0E 5122
=4 ofH]

- H-EE Xts2k 2
- SMB Tzt S 7
- U5 dEiA 22 =
[&H HE At

- 2 MY 2 Zto|MA Hoob B Eakle VCE S a8 MMM ARE

EolEl w42 HolH ug Al Xts HT

g o MHIAE2I0NY SHRA0IN X2, R T Y 2o
2 Holcizis ZHOE FH0| 2B B2 AHOLO Kzl s

- CatenaX: 2| XHASS HEZo LA W Clolg H2 592
- Airbus: AFO|HEQH @2 & F2|0jd SA0N AT = GHojy wet

Domain Extensions — BYOR (Bring Your Own Rules)

gaia-x
Custodian BYOR - Bring Your Own Rules
I dEececianes g ; Extended Participant ID
rganizationa
9‘ P @ Interoperability Domain specific participant criteria ( Benefits \
e G e (e.g. region, legal, certification)

* Automation of compliance

Orchestrator(s)*

* Automation of regulatory requirements

Ecosystem Domain Specific Service Criteria
Governance Compli by desi l s s .
& ompliance by design / code * Low-cost, inclusive solution for SMBs
Technical (e.g. regulation, legal, certification)

interoperability Use of specific or generic GXDCHs « Compatible across multiple ecosystems

* No lock in with single operator through

e T \ decentralization )
Py
—Ch rrl Organizational

Interoperability Use of specific or standard GXDCHs

Yunsem Pwld

6) Geographical Extensions — X[ C|X|E D
P12 ¥
- FH B Z 279 XA CIXE IDE 2E, GaiaXOAE THX| HB0H
- 35 U D7t SHQUME MEREE SFCHA =g
[HAHLIF]
- Trust Service Provider (TSP) APIE S3df| x| IDE HZ — VC HEHZ Tj7|X
- Notarization: Ll TSP7t ZAEst ZItE 32| GXDCHO| MY — 3{2I0|A GXDCHZ} o
g VCE MESIEE &
32 X8 Hioh
- KTNETO| 2024H0f Gaia-X 215

52 253 202 =l A TR D ¥F0l It
- 35 ZRHAE S8 @3 W D 2

£ THHeR MR & =+ AUF

7) Lighthouse Data Spaces & F82 #0{ 7|¢
- Catena-X: XA}&A 32, 2508 £& HO|E 37
- COOPERANTS: &&5-23, 3D 2227 GO|E
- Dynamo:@lZet7|s, ZA| Q1=2} G[Oo[H
- PONTUS-X: HIZ=-At214.0, ALEEIRE AMH|A
- F87|Y: Airbus, Siemens, SAP, Google, BMW, Bosch, Microsoft, Fujitsu, NTT, Orange,
T-Systems, Fraunhofer, EDF &
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- HARXE: ZF 4|o|E AW O|ADICH XHA| Custodian + Orchestrator + Trust PlaneE ES,
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8) Q®A: F8 O|7et TH| & HH
- OO|Ef ID F&: GaiaX2| IDE Z=0l% => 717t AHH| 3. GaiaXe A5 +=H
- HIIRF AR AR oE 59 FOVts OF => JtsH®, OFF 7R FI
(Excelto-Cloud) S2& 7?%

KYB/KYC: O{%EA AEstn #oks 22|sh=X]? => X509/VC 7|Htez2 X015 C|H}O|
2 AN =Y Jts

- GDPR &#3QlH: $t= HO|E{7| EU GDPRE &% £ ULX|]? => A Moy e ¢
X2t EM(policy)2 &l 7|&™ S
- Yo E: O/ #O| EU L Hlo|HME| MEE = U=X? 7t US FAYE 14
e
9) FR AAE

- Gaia-Xe= ‘éi%ol Of'r_| NE]
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4.8.(<) Port of Antwerp-Bruges (Port Authority) O/2/ NxtPort BV O/ &

4>
o
Jlot

0 (2%) Port of Antwerp-Bruges (Port Authority) EHEXl 0| U HX| XA
- J48: Port of Antwerp-Bruges (Port Authority)= #H7|0fQ] SIDtZALZ, HEQZ o} X|
BRE F Fa 7o 23u #HElE ST 7R
ma} Bba| MELEM A2 Ja|71 K& 7 2 a_4|
- BHAE: KM HER ALY ?:'aH—r HEHTH, KIOST o]H
Port of Antwerp-Bruges Et&At S 6%

- 32 =9 A
- SRHSALS| 40 Y J|gt &P HIO|H ABEA(LFMY, SAHEE, SS/4Y T
Sfl2tA =) F= mhef

400 ek SR, SU2Y, AHE=, YEA =Y

- NxtPort 7|2 My Port of Antwerp-Bruges 2 ZE&(E X} 22Y, HotE2SA, HIo|H
AM8Z/EI0|1 A, R2EXE]) 2ol
m]

-2 OXE MEZFAPI MES HAMB|A MBS R, AP ZHEHZ B H 22|, SLA/2H=-H
_9_§|A I:II-AI) A
o T o~ {mm |

- APICA AA|ZH CIX|E EQ F=-2YHO0H ST 9, MAIZHY, AEE X8 715,
KPI) Of7|ElX =0l

WO EOE RY/ES M WHOPIS ALY Hik B HUX, OME BE, e
0|, OHAE{HO[Ef) Tt Ly WW%JE&EE%
CARLIE 4 B3 NAUSGEEEENA BES + QME|S/HON/IIYS LS ET)

of BRI T gut 7]0f RO' =

— T

0 (22F) Port of Antwerp-Bruges (Port Authority) EHSHA} O|F S §X| XA}
- 2Al: 2026.04.08.(3%) 14:00~15:40
-8 M KM AER AR, ABHLE BEAL

KIOST O|E& MEHEYH, 35d 7|

- O

10

Port of Antwerp-Bruges Mieke.Laethem, Marijn Janssens, danny proost
- 2lo| At
1) Port of Antwerp-Bruges 7|2 7H2 % X|Hj7E
CEEERE

- 20224 HEQZ H0kPort of Antwerp)t MEZ|5]| 2THPort of Zeebrugge)Ol &H&Es}HO]

=

Port of Antwerp-Bruges &
SHHO 2021|_=| 25.’-J JAI H"E ‘<'5 2022|_=| 4-‘.’-J 220 XS0k X-||7=’§ %E

H O TT e
- FF= HEQIZA|(City of Antwerp)2t ER|&|A|(City of Bruges) & XILAX|CHH 2 74
E SHY FotAB|AL
- YOREAR 2R 9F 1,800H0| HEQZHEZS T AHTOM 2
[&et 2]
- QiZh of 291 7,8008t E9| 2tE A2l FE 29 Lt
- 3 1,400 7§ 7|®o| AFSHH, A-7HY & o 162,000H, F7H7HK| & 2109 FE(H

7|0l GDPO| °F 45%) &
[EHatZ AL 40 HEh

- ofR YL EOIE 2YA & YF 7| EFEXQ ALE 37 Foj5tn 2l=Zat /X[
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Port of Antwerp-Bruges — Governance Structure and Four Core Roles
Established April 2022 {merger) - Public-law limited liability company + ~1,800 employees

Shareholders {(50:50)

City of Antwerp
City of Bruges

!

Port of Antwerp-Bruges (Port Authority)

Joint public entity © 278 Mt annual throughput - 2nd largest port in Europe

ot
Ho

{1) Landlord (2) Port Operator (3) Regulator (4) Community Builder
Granls concessions on Berth allocation Environmental, safety Innovation enabler
quays and fand to Pilotage & towage services and security rules within Digital piatform curator
terminal operators MNautical coordination port area Stakehelder coardination
Infrastructure maintenance Vescel traffic support Pradictable operating basis Port community developmeant
\
278 Mt 1,400+ 162,000 €21 bn 12.4M TEU
Annual cargo throughput Resident companles Direct & indirect Jobs Added value (-4.5% of BE GDP) Containers {2024, #2 In EU)

2) we HolE| AMEHA PE

[EI0lE 2882 )]

- HRLBALE Qlm2L2Y HO[Eo £RAS BRI
)

1 O = O

- OlOJEf MUKt M=E =3t HojH 52 % 2 52 IS M2t
[RIAHEYE o S3-4Y 2¥]
- SUSAL FE2 JUSAL EHOIE A, ME-EY 712, NxtPort & F2 O[o AR}
7t Folgt= ol AHEA gol MA 29
- 38 0|9 =54 HolH: ¢ 37, S8 7HK7F =2 HOH=E /Y APl HE2=2
O 2zt
[Olsi&A =74 HIFLIF]
- 2718 Ol 2tAA =3 222 HO|H FH HE Al AH g9
- 25 T A SUSAE SHA gE +ASHH oM E Sof 2T 2

3) NxtPort 7|2 My Port of Antwerp-Bruges 2% =&
[Hoxt 2H ]

- M HOXHE NxtPort ZES SO MEotn, HESQ EAE AN HOIH

EOld 2YALMAF S BIZE O

— =

NHoz HYstE, 4N B HolEHE HT S0

P B
=
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- ZOx RYE Xts 2EY 3371ME, 49), Hold 2BAL ERVIY, 9T S
[Ast-EZ M)
- Role-Based Access Control(RBAC) &4l M-8, dgtd HZ 715 OO|H He 5| &
- Oo|e RIZE=of mer THS7H, HFLESH 37, Xt 3ttA =z 2&/ 22

[CIO[E A2 =7-2to|MA]

- 37§ HO|H: Creative Commons 7|t JH&t 2tO|MA

- 7ARLUE| Hlo|E: &HAXt 7t &= 0|8 A, THIZ XS

- Mgt CIOE: 7HE 72k S NDA 7|8t 8 Q| AFE Al HYE| 2ot

Port Data Governance — Dual-Tier Structure and Three-Level Access Control

[Data Ownership Principles]
» Part Authority owns infrastructure & operational data « Private actors (ferminals, carriers) own commercial data

= Data Steward role Institutionalises quallty assurance and access approval

Three-Tier Access Control by Data Sensitivity (RBAC)

Public-interest data Shared operational data Commercially sensitive data

W Scope: dangercus goods,

W Scope: logistics coordination
bilateral commercial data

W Scope: safety, environment, traffic
W License: reciprocity principle
B Pricing; free for public bodles, W License: bilateral contracts + NDA
W Access: unrestricted pay-per-call for commercial use W Pricing: negotlated
™ Exarn;lle‘s: AlS positions, B Redistribution restricted | Misuse —+ contractual penalty
air/water quality data,
baslc vessel call Information

W License: Creative Commons

M Pricing: free of charge

W Examples: dangerous carga
declarations, customs risk
m

W Examples: container status;
CPu (Certifiod Pick-up)

[Stakeholder Coordination Mechanism]

{1} Quarterly stakeholder forum (Port Autherity, terminal operators, customs. inspection bodies, NxtPart)

{2) Prior consultation on data-policy changes - Port Authority acts as mediatar [n disputes

{3} Publlc-interest data {safety, environment) open and free « Commercial data menetised via paid APls (dual-tier)

4) 2 OX8 HME-API MIS HA
[MHIA HI B3} el
- M oz e AH[0|Y A, 9SS AL, Of|RAT 2 HolE S CHst &
23 HOJHE MB|AZ HBY HES
—rR APl MH|A: Vessel Notification API, Container Status API, Dangerous Goods API,

Environmental Monitoring APl &
- NxtPort Z2SZ8 53t CPu(Certified Pick-up) APl S &3t 25 A AMd|A A7

=2 AO0=2 O L
[API ZIEE2 0B 22|
- NxtPort 7HX} ZEO| APl ZtEE2 E% 22|, OpenAPl 7|8H EA At&3}

- Semantic Versioning ¥% &, FHE2 YT 7|7 HH 2F = AN BR

[SLA-1t=S-H| 2|5 4]
- SLA: 1Y APl 1I7IEE B, HOi Al 2 2= M 29
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5) APICA(Advanced Port Intelligence & Coord|nat|on ASS|stant CXE ER #15-2F

el Il Bl B B4 B4 K B £

[El0] Ei.* Hel W AAZH
- deb AlS, BHOlE TOS, E2HE =57 HO|E, EE2AOE FtH2kioT MAM.CIXIE F2} Al
M(iNose) & Ct== 0|7|F IO & F&t
- HAIZH HOlE S22 Sl 2ot 2F dig metg X|J5k, Al 7[8 O|F AlE0o[Me
2 MHA oMA™E Tts5HA
RIMEE XI& 7|5 H KPI]

0l
oot A

- WO BT O CIAIEE: 9 Of7] MEr S L o X2| A2 Al
o4 ¥z = o A oz

APICA Digital Twin Architecture — 2025 Multi-Agent Platform

Advanced Port Intelligence & Coordination As t - Digital nervous system of the port

(1) Data Acquisition Layer — Heterogeneous Real-Time Sources
AlS TOs Drones Smart Cameras loT Sensors
Vessel positions lerminal operating systerg | Inspection ( surveillance Debris  number ID Water -air - asphalt
| | | \ | |

[ Private 5G Network — Low-Latency Data Transpert for Real-Time Decisions. ]

v

APICA Multi-Agent Platform (since 2025)

Microsoft Teams-integrated Al assistant + Agent orchestration

iNose
Digital elfactory sensor

(1) Digital Twin (2} APICA Chat {3) APICA Planner (4} APICA Vision (5) APICA Navigator

2030 reak-time replica A assistantintelface Piforitug optimisation Smart-camera Al Optimal vessel rauting
of the port (single digital calleague) Wessel call efficiency Floating debris & container for masters

Situational awareness Agent archestration Berth assignment Al number recognitian A=B ETA prediction

v

{2) Decision-Support Functions

Congestion Forecast D d A ly Detection & Auto-Alerts Al Predictive Simulation
Visualises walting vessels Automatic notifications to safety staff Historical data + Al -
and expected handling time Traffic & hazard scenaria simulation Proactive risk preventicn
Key KPIs: - Average vessel waiting time « Gate throughput - Enviranmental alarm count + Incident response time (officially reparted) |

UN 506G linkage: SDG 2 (Industry & Innovation), SDG 11 (Sustainable Cities), SDG 13 (Climate Actien), 5046 B (Decent Wark)

6) B2t CIOJE} SHEZF HE YA
[0]7]F A|AR H3H HFAl]
- BE AlERE IMO B4

S M), BIC ZE(ZH|O|Y), UN/LOCODE(™E ) BEE &
- O|HIE HZF: DCSA(Digital Container Shipping Association) O|HIE 2 7|8t HA|X] izt
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CPu End-to-End Process and Responsibility Model

Certified Pick-up — neutral central data platform replacing legacy PIN codes for container release

{1) Five-Step Release Process

Shipping Agent CPu Platform Release Party Transport Operator Terminal
Submits commercial Assigns first Transfers pick-up right Truck driver passes Verifies rights via CPu
release information to Reiease Right Owner to transport operator terminal gate using —+ authorises release
CPu platfarm (ferwarder | BCO) (truck. barge. rail) Alfapass biometric ID of container
\ J
{2) Roles and Responsibilities
P
Shipping Agent Release Party NxtPort (Neutral) Terminal Operator
= (Farwarder { BCO)
= Reglsters commercial = Dperates the platform = Supplies discharge and
release in CPu + Recelves Release Right « Guarantees secure customs-release data
= |ssues first Release + Delegates pick-up o transfer of Release Right = Perfurms final release
Right transport operator « Provides full audit trail autharisation at gate
* Holds revoke ( + May cancel delegation + APi-first desian * Grants physical pickup
2 block authority

[Legal and Operational Risk Controls]

» Lagal basis: Article 5.6 "Certified Pick up" of the Port Police Regulations — electronic' transfer of release rights is legaily recognised
= Full audit trall across the whole process enables supervision by competent authorities

= AP-first architecture maximises reliabilily and performance

[CPu 7HL]
- CPu: =9 ZiHIO|He| EHO|Y ErzEY) HotE O
- 7|= PIN RE HIAlO| HOF X|OFM.H Al

HF7] Z2M2]
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o
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2617] 9o =9

@ Mt cf2|olo] AN Hi=E HEE CPu ZEN S - @ M ti2/Ql0] sF=
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UM - @ AF7t SEAEZHAHXLED)0A A AY - @ SEAE
Alfapass 7|8 HHQIS22 HOE AOIE &3t — ® HOIE0| CPuE S Hot 85
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CPu Security, Trust and Performance Outcomes

Biometric authentication * Role-based authority separation - Full audit trail

(1) Authentication & Authorisation {2} Role-Based Authority Separation

Shipping Release

Transport Terminal
Agent Party Operator
« Fingerprint-based Identity verlfication for drivers ——=- —
+ Issued by Alfapass {Port of Antwerp's identity service) issue Recelve / Plckup
Delegate
+ Repfaces fallible PIN codes in the entire release chain

'd ™\
(3) Security & Audit Framework

B Encrypted Communication W Full Audit Trail
Ewvery Release Right transfer runs on-an encrypted, Every issue [ transfar / delegation [ verification
secured communlcatlion channel release event Is logged — open to regulator audits

y
{4) Outcomes (as of 2024 - 100% Deep-Sea Terminals Onboarded)
-
Secunty Drastlc reduction In contalner-release Eﬁlc“ency Improved terminal gate throughput
fraud risk compared ta legacy PIN code: and reduced administrative friction
{core rationale for mandatory adoption) across the entire release chain
-
3) CPu HOH4IZ[ 7o B gt
= 1 =
[QIE-H3 Kol
= o e
- Alfapass 7|2 dH|QIS Aoz EZ J[A+ M7 =0
S 3l = HIs SL=/A o oA I L =
- G2E ot 2ol M8 o2 Q(Ed), SF=E-AY), 2EAEY) HOlE(ES)
(2o 3L ZrAF HA)
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- IRP: EUQ| AlEtMl HBPN/TS AlAH) Hetol| CH383t0f 2025 43 1Y F(%) H7|0f
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EU Regulatory Context:

PN/TS (Pre-Motificatian / Temporary Storage) replaces the legacy PLDA customs system by 31 January 2026 — Belglan Customs must fully transition

Belgian Customs
Release authority
Legal framework owner

Shipping Agents
Auto-shared cargo lists
Temporary Storage Declarations

11 terminals
Fully operational (Oct 2025)

5) IRP AHH{HA W HOX 229 HA
(22 AR
- SS(MEAA): Release HPH ERF, HIOIH XIS 2F, #A 2A OHA
- QIZhMEr che|elat-Eold). ESE &of 3 4ol M3
- NxtPort: SEHAE E3HE 2 % 7|5 X2, YUSARREH QIYL2 & 2IAEN
Holy Sg485 &2
[Hox} 2HT]
- APl gz Al OF | QIHIO|A £ 7| F2 U HS
- APl 91829| 4% Azt —TL%E(€2,500) o Ul 0|8 Al dgdE Xts 23 B8
229 242 AZFX] NxtPort ME7tC| 1:1 7|& X8 U HAE &4 NS

IRP Governance & Onboarding Framework

Public-Private Partnership (PPP) — Three-Sided Role Allocation

PUBLIC SECTOR
Customs & Inspection

W Holds release authority

W Legal abligation to
provide data

W Sets legal framework

| Enforces PN/TS
regulatory compliance

Inspection Bodies

Veterinary [ Phytosanitary /
Food Salety Authority

Part Autharity
Port of Antwerp-Bruges
{deiegates operation to NxtPort)

IRP

Inbound Release Platform

Single customs-data hub
Standard APl inte
Automated EU ¢

Terminal TOS Customs Agents &
Unloading messages Logistics Providers

Terminal-release data Impert Consignment. AP}

219,000

Unloading messages / month

6,351 TSDs
Processed {October 2025)

~100%

Shipping sgents & terminals involved

(1) Three-Sided Role Allocation

NEUTRAL OPERATOR PRIVATE SECTOR

NxtPort Loglistics Community

W Cperates neutral platfarm B Shipping agents

W Forwarders / BCOs

m Terminal operators

M Delegated operator of
the Port Authority

W Provides technical support

W Customs agents

W Oversees data integration
and validation end-to-end

W Participate in the platform
and supply required data

(2) Participant Onboarding — Two Access Options

Option A — API Integration Option B — Web Ul

= System-to-system |ntegration * Browser-based Interface
+ Recommended for high-volume users * Recommended for occasional users
* Subscription-based pricing * Role-based pricing tiers

€2,500 [ year

= Personalised NxtPort expert suppart during onboarding

Differentiated fees

= Test environment pravided until onboarding complete

Deadline for shipping agents, terminal operators, customs agents and logistics providers to enbeard: 31 December 2025
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2@ 49.(%) International Data Spaces Association (IDSA) O] &
0 (2%) International Data Spaces Association (IDSA) Tt OEl 9 #X| = A}
- 7§8: International Data Spaces Association(IDSA)2 H|O|E ALf0|A EFEI =g
AE JHE-ES5H7| fg =H HEE g€z 52 EEERE0 XSt AZ
OOl &7H0| St MR 42| 7[Eez2 REE £+ J=E BE3-017|
HME HEe
- FMXL KM TEE AR, oLt AEATR, KIOST O|HE METF, oteid ¢7g,
IDSA EEA & 63
sz - T8 =9 A
- IDS-RAM 57K 2{0]0] Z|Ete = GjO|E AMO|A H Y Q4(HE-MYI|s2Y X2
M) HolHE WAl =0l 9l K-Ocean &4 HME& EQIE =&
- =AM Glo|E AHO|A BEED =(HE HOH TE, Gaia-X HA, 4t HIO|EHAL|O|A
gt 1) 24
- OO A AFESH|, tlzl = Ae3 2B LA}t 7|Y 7+ QHEE GO met RE mot
- HZEEFRAHA & MY HE Al R dNAE 21t HE
- =L CIO|E AHO|A EE QS AHEA A A Al HE 7tsd 24
o (2F) International Data Spaces Association (IDSA) BEX O/ % X ZA
- YA 2026.04.07.(2hH 15:00~17:00
- YR KM HEE AR, ATHLt BEAL
KIOST O|H& MHZ, oteid 7=
Carlos Gonzalez(International Relations), Mario Holasch(Tech Team)
- 3lo| ZAxt
1) IDSA 7|2 FxQF HIH
- Mg 9k 20169 (Y ZEERE)
- S AN OO[H ALO|AE SERFAQ 42 22Y BE2E FHAT|l= A
- ST TE: 18070 2@ 7|2, 900 ZHQl 7[0fKL, 3274= O, 20078+ G|O|E AT|O[2,
20 AHH=OF
- F8 At
T A0 - Reference Architecture Model (RAM): v4.0 31X &%, v5.0 YHE OH

- Dataspace Protocol (DSP): ISO =X EFE(026d 215 &&E)

- Data Space Connector: & 3071f QEAA AHUE, L0l |s S

- Rulebook: AHHA HFHALF, 215, #&57tsd, =84

- Focus Papers: 228+, HO|H =&, 2E HO|H M 5 tE M
- 29 2E(3-Layer)

- HENA: Makers(BEIRE/7|E S5AD - Users(HIO|H AH|X})

- Kl @EAA ZEEZ|Q THE

- 222 YHE:! ISO/IEC HO|, Al ELEHT, B4 ¢liHold

- Y 7HH
CHlolE BRE U= It 2 e 7|20| ofLiat Mzlo| £y
- AHEE A8 HMS YHEOEM ColE ARAE ENAS SAT + U
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The data economy involves many players BRERMATIONL AT

Evolution of data sharing

Decentralized and dynamic data ecosystem:
many-to-many

O————O O O 070
N> O O

Bilateral data exchange 1:1 Closed community data sharing few-to-few

Market Adoption

- Federated Architecture: HIO|E= S2|H22 FY MPAE O|ssHA| &1, oClof ME
B A=LIECH O{EA 3]ElE 7o HE

- Interoperability: % AHO|A Lf W MZ CHE ALO|A 7F 4% 4l JtHs

- Data Sovereignty: CIOIE| FH|7t AL HHMo 2 F7t OfN|, HOtLt F2Y £+ UA=XE

2H SH
- Trust: 215, BHE, AHEAz 2§ 7o
- 22 HAHLE

Connector 215 — DSP ISO-EZE — Governance Authority ZrA| — Trust Anchor &
Digital Identity
- AL Jot
- O 2 Y- AR 718 X2 2.
- CatenaX(t Fk) vs. o= S5 F=(EF7F GDA) 22 =9
S

o
- IDSAE ‘38 FE20| GDAE Wst= A2 =SXISHA| %Z0l|2t=s F2oh AH.

A holistic approach to bring
data spaces to global scale DRERATIMAL ATA
IDSA defining global standards for data spaces

Formal standardlzatlon
el

Market
observation and
guidance —

Makers plan, build and

d:
u
»
int
Neutral, technology:  au

inter

Makers
INTERNATIONAL DATA
SPACES ASSOCIATION @ o
_— offerings ‘Requirem and harmonization
from reality IDSA Hubs
Users * IDSA Competence Centers
. Liais

Member- and
industry-driven  Users benefit from data

Consensus-based

Business relevance
and adoption

ta Space Ussr Group
* Solutions Arena

Policy counselling
« Policy and Innovation Forum

level & ive use of IDS concepts

Fostering market Increasing
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More flexible guidance and chorence with other developments

Link more closely More flexible Significant updates Contributions to and
with the latest guidance to data space alignment with
developments concepts standards

Dataspace protocol, Decentralized and Data Space DIS 20151 Concepts
DCP, IDSA Rulebook, federated approaches Governance Authority, and characteristics
DSSC blueprint Observer CEN/CENELEC 1TC 25
Data Space DCAT, ODRL, etc.
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