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Overview

Political and Technical Context

Core Functionality and Value of Data Spaces in Culture

— Initial architecture evolved from another early data space (mobility)
Culture-Specific Requirements

— Extracted from many stakeholder dialogues with and four large use case
analyses in different cultural sectors

Dealing with Rapid Change and Legacy : Federated Achitecture
— Architecture variants IDS A — GAIA-X — Eclipse Data Foundation
— Design process in Data Space Culture
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Evolution of Data Management Paradigms

data
warehouses

(relational)
databases

(main memory)
databases

(organizational)
data lakes

Information e &
retrieval (search K
. Heterogeneous data spaces
engines) data & documents

inter-
organizational
data spaces

1975 1985 1995 2005 2015 2025

 Informationsklessiiziorung - % Fmﬂl'nfq'-

Restricted Use




22.09.2023

Data spaces aim at organizational data sovereignty

Keystone Cloud
(,Hyperscaler")

centre_llized Ways of
proprietary achieving
sovereignty
and trust
Abhéangig
Logically central data lake
Rules for data & services
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Decentralized Data

" Decentral
 Transparent |

\ Open

Eigenstandig

No central storage, but controlled
P2P sharing through community
protocols and services

Cloud actions:
Cloud Rulebook

Co-Investments in cloud-to-
edge services, cloud
federation and marketplaces.

European Alliance for
Industrial Data, Edge
and Cloud

IPCEI* on Next
Generation

Cloud
(*Important Project of
Common European
Interest)

FedeN

interoperability standards

DIGITAL EUROPE

PROGRAMME
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.Lf--?? EU Data Strategy
o Coordination
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Data actions:
New legislation (Data Act,
Data Governance Act, etc.)

Co-investments in common
European data Spaces

Complementing & integrating
private and public initiatives,

Data Spaces
Support Centre
Coordination and governance

European
data
spaces
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Interoperable Data Spaces — Data Space Culture as a National Digital
Ehthouse Project (1 of 18)
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|
General Goals I

= Data exchange direct and protected from data owner to
user.

= Data exchange in diverse circles for better accessibility
and broader visibility also for small cultural institutions

= Basis for decentral development of innovative data-driven
services (considering the interests of data owners,
creators, and user organizations — B2B focus)

=  Access to sustainable additional infrastructure offers for
smaller cultural players, townships, federal states
Kommunen, Lander
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Technological Core Functions (1): Date integration
and value creation by Connectors and Brokers

Data owner Dataspace Services Data user
S Tl \.?
PRy
== ?' o> BROKER
Deutsche Digitale Bibliothek ,Search and Find“
.. h Data L Value
Bundesarchiv j—:. integration adding .—

Openness for Integration NS
And Heterogeneous Interoperability Hamburger Kunsthalle u.a.
Staatliche Kunstsammlung Dresden

— Data flows (bi-directional)
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Core Elements (2): Contracting Workflow

Contract Definition Contract Offer

Contract Negotiation

Template for contract
offers

generates Dynamically generated

and not persisted

contains Represents negotiation
process

contains contains

selects generates

converted to

contain
A 4

Contract Agreement

Signed contract between
data provider and data
consumer

t \

references

Describes data that can
be transferred

. Technically processable references .
(based on ODRL)

Source: Fraunhofer ISST
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Core Functions (3): Authentification und Certification

according to IDS Association (IDSA) certification regulations

Connector A Connector B
(acts as data (acts as data
requester) @ supplier) @
Query to B via broker Offer to A upon request
@ Register offered datasets @
Broker - __queryDAT _______ paps
Catalog Service | Query available datasets

Geratezertifikat
anfordern

DAPS =Dynamic Attribute Provisioning Service

DAT = Dynamic Attribute Token)
Certificate Authority = CA

Z Fraunhofer
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Initial architecture for sovereign data exchange

- Legend
=) Data flow

""" = Metadata flow
=¥ Software call
i Participant role

- Software service
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Use Cases in the Project Culture Data Space

Networked
Culture Platforms

'Q UNIVERSITAT WL HAMBURGER Drtuter ffm=r=rein 2= HAMBURGER
PADERBORN OstWesthalentippe KUMNSTHALLE = = ) 6: KONSERVATORIUM
Gutersloh Maticnslgalerie ™
Oberhausen \\ \\ iviturés . ‘ Staatliche Musean zu Derba A 0080,
SIDEEDCNCTEEN
Hamburg ’ TEHEATER m
neueshandeln ? - ’ o
r— w“nrsun: DIGITALE BIRLIOTHEM u “ﬁm
oy wmd. Wisaes. anllies

Networking and mutual enrichment
of existing regional culture
platforms

Smart
Museum Services

250. Anniversary Caspar David Friedrich.
Repurposing digitalized material for four
different perspectives in leading
international museums

Smart
Theater Services

Standardization of interfaces to
theater play plans, to enable
networking with diverse data and
platforms

Interoperable culture platforms that
can also interact with related topical
data spaces (e.qg. public-private local
mobiity)
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Cross-organizational and cross-culture
area reusable multimedia artefacts and
exhibition designs

Machine-readable
theater schedules
Standard connector for theatersr

Smart
Music Services

Creating a music market place for
networking regional and cross-
regional music service providers
(choirs, music teachers, music co-
players).

Matching von demand and supply for
music.related data and services
Realtime music making at distance

250

Nationalgalerie
Staatliche Museen zu Berl

JAHRE
CASPAR DAVID
HAMBURGER
FRIEDRICH KUNSTHALLE

Hamburger Kunsthalle

CASPAR DAVID FRIEDRICH.

Kunst flir eine neue Zeit

15. Dezember 2023 bis 1. April 2024

[F

Alte Nationalgalerie, Berlin
Caspar David Friedrich. Die Wiederentdeckung
19. April bis 4. August 2024

Staatliche

Kunstsammlungen
Dresden

Staatliche Kunstsammlungen Dresden
Caspar David Friedrich. Wo alles begann
24. August 2024 bis 5. Januar 2025 |
Albertinum

24. August bis 17. November 2024 |
Kupferstich-Kabinett

Source: Hamburger Kunsthalle, DR-Kultu Forum 2023




22.09.2023

Expected Value of Culture Data Space for Museum Sector

= More visibility of small collections, semantic
connection among collections

= Income by (reusable, reconfigurable) digital offers X1 (v ;“
= Secure linkage of digital assets to their source CIDOC —
= Simplified clarification of image / media rights, S fﬁ-'?
licensing Bilnsente j T
&UND

= Simplified procedure for loaning originals
= Enrich own offers with media from other areas
= Linkage to parallel ongoing standardization activities

= acatech
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Music-Making Market

Human cultural activity since 60.000 years.

75% of Germans play an instrument at simple access to learn, rehearse,
some point in their lives own results alone or in teams.”

(Michael Petermann, Director Hamburg Conservatory)
Currently mostly offline and fragmented :

* 57% of interested students cannot find a
suitable teacher nearby

* 91% teachers independent & hard to find

= acatech
FEEEE
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»Give everyone who wants to make music

play, and use
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Requirements derived from the use cases L

Vernetzte Smarte Smarte Smarte
Kulturplattformen Museumsdienste Theaterdienste Musikdienste
Al o HAMBURGER
s o KINEHALLE R RoNSEAVATIRION

......

= Scale of Participants: numerous small organizations with extreme diversity

= Conflicting regulations and rights make (copy)rights management and usage control a
core topic, including the inclusion of existing copyright organizations, unions, ...

= Reduce double work and inconsistencies, exploit synergies with complementary public and
private data collections (DNB, DDB, Archives, Media), standards organizations and support
centers (NFDI4Culture, EU DSSC)

= Translate among heterogeneous metadata structures, considering important culture-
specific standards and metadata repositories

= Culture-specific data layer: highly diverse need for storage, query, integration, analytics,
and personalization services on heterogeneous databases and data streams
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Industry-oriented approach (IDSA): Central Services moved into connectors
_as configurable, extensions*

Contract
Negotiation

ks
-

Source: hitps://docs.internationaldataspaces.org/communication-guide-v2-draft
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Eclipse Data Connector (EDC) to satisfy contract and
separate Control Plane from Data Plane

Request Confract
Conbract
Agreemeant
Save Contract
Control-Plane Control-Plane
Send Data
Data-Plane Data-Plane
Provider
Catena-X
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Alternative: Federated Service Orientation in Gaia-X

Identity? Inside Data Space
Trustworthy? =
Compliant? Participant
Plays role

Offeps
Offer promises  implemented as
checked? ;
| Service Instance r/ . Enduser

Outside Data Space

Gaia-X Architecture Document
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W3 Standards for Catalog Services and Usage Rules as Starting W8 =

Points for Clear Definition and Automated Monitoring I
3 "
DSPACE
[ AP Binding ]
Message Sequences
Messages and InfoModel ODRL
Messages contain DCAT and Policy
ODRL types
\ J '_J—"I’“”’“
tion ’ Offer Agreement
[_associated witn I
------------------------------------------------ Asset
24 Source: adapted from IDSA Rulebook cetrcencurr: | BT in acatech ﬁFraunhﬂf,f I:l;f_u-rg
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Conclusion: Federated Architecture for interest-specific, user-
friendly, and governable extensibility of Culture Data Space

| &
o o -0
Largely independent subrooms of cutural organizations, regional institutions, large-

scale data contributors (digital libraries, city archives, mediathecs) help small
institutions and solo artists
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