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Achieving True Interoperability: A Framework for Enterprise Architects

The Fundamental Difference:
Interoperability vs. Intra-operabiliity

10 Guiding Principles for
Interoperability Governance

INTEROPERABILITY: Connecting Separate Systems

The ability of different systems, devices, or applications to work together,

exchange information, and function as a single integrated system.
KEY FINDING: Integration is Not for I

bility.
Integration is an enabler, but in closed ecosystems (Iarge-scale intra-operability), rough P Y, which i

it can function as a gatekeeper, controlling access.

INTRA-OPERABILITY: Connecting Internal Components

The ability of a single system or device to work with its own components or parts,
such as a smartphone running multiple applications.

KEY FINDING Transparency is the True Key. Genuine interoperability is only
Ives actions like sharing, making

i

visible, g,and h g dataand p

A 5-Step Path to Achieving Interoperability
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1. Identify 2. Define 3. Implement 4. Test & 5. Monitor &
Systems Requirements Standards Validate Maintain
Pinpoint which appli specific goals, Develop and apply common Conduct a series of tests to Perform regular checks and
devices, or networks need to including data types to be standards that define how ensure the systems are updates to ensure
communicate and exchange exchanged, security the different systems will communicating correctl interoperability remains
data with one another. , and perf i and interact. according to the defines effective as systems and
standards. standards and goals. devices evolve over time.

1. Open Standards

Use consensus: based, widely
accepted standards for data
exchange to reduce vender lock-

in and ensure broad compatibility.

2. Data Portability

Ensure data can be easily
transferred between systems

to various formats and structures
to faster innovation and avoid
data silos.

3. Flexibility &
Adaptability
Design systems with a moduler

architecture to allow for easy
ion of new

and keep pace with lecﬁnology

4. Security & Privacy

Implement robust measures to
protect data privacy and ensure
secure exchange, maintaining
over trust and regulatory
compliance.

5. Scalability &
Performance

Design systems to handle
increasing data volumes and user
demands without compromising
performance or functionality.
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6. Collaboration &
Stakeholder Engagement
Engage with all relevant parties
to establish common goals, share
best practises, and foster s
collaborative approach.

7. Governance &
Management

Establish clear processes to oversee
and maintain interoperability
efforts, ensuring they align with
organizatienal goals.

8. Usability & User
Experience

Prioritise intuitive design to
promote user adoption, increase
productivity, and reduce the
learning curve for new systems.

9. Testing & Validation

Implement rigurous testing
processes to encure the quality,
reliability, and compatibility of
interoperable systems.

10. Continuous
Improvement

Implement processes for ongoing
monitoring, evaluation, and
updating to ensure systems
remain effective and relevant.
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The Architecture of Trust: Enabling Interoperability in European Higher Education

TRUST IS A DECISION, NOT A CONTRACT
@ To make this decision rullalde, it must be supported by legal contracts
for assurance and technical standards for qualify measurement.

PILLAR 1: CONTRACTS IN PRACTICE
l CONTRACTS FORMALIZE TRUST

D

8
=

cross-border scenarios.

Formal agreements translate a willingness

to cooperate into verifiable commitments,
@ ensuring accountability in complex
——=

INHERITED TRUST:
CONTRACTS IN PRACTICE DATA TABLE TRUST BY STATUS
. : Trust based on responsibility for
Alliance Inherited Trust ot ity
# Framework i bership in a recognized pre;)gasgrgsécurity is maintained
Agreement and pre vetted network. through humaln evgrei ht and
ate quality checks.
Recognition Relational Trust
@ Rules & the value of academic output
Agreements based on shared rules.
. Relational Trust
Learning 5 : :
$ Providesverifiablelegal certainty and
Agreement (LA)  H0ce e b Student.

Joint Education  Relational Trust
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Trust is established through an ldentitty Provider (IdP) that verifies a learner's identity, which is then shared
o

via a federation (e.g., eduGAIN) fo create inherited trust between institutions for single sign-on.

bility

USE CASE: USER IDENTITY
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THE FOUNDATION: TRUST IS A DECISION

e PILLAR 1: CONTRACTS & AGREEMENTS
— @ Provide the Ie%al and organizational assurance to enforce

the decision o

THE THREE DIMENSIONS OF TRUST

trust and ensure accountability.

=

RELATIONAL TRUST:
TRUST BY INTERACTION

Trust bullt through governanes,
and stakeholder i {

LIS

Se’curity is strengthened by quality checks,
accountability, and transparency.

ARTIFACT TRUST:
TRUST BY PROGF
Trust based on validated methods,
models, and standards. Security is
ensured by using known models and
creating standardized evaluation eriterts.

SHARED TRUST: A UNIFIED APPROACH

A comprehensive synthesis of all other trust models, secured through

a holistic governance strategy and i y risk

TRUST IN ACTION: KEY USE CASES

)2

Artifect Trust is created when an institution digitally signs a credential, providing cryptographic proof of the issuer's
identity and the document's integrity. Standardized micro-credentials anhance this trust for employers.

PILLAR 2: STANDARDS

measure the quality and readability of exchanged data.

%F Provide the technical and ecmantic certainty to objectively

Learning

PILLAR 2: STANDARDS IN PRACTICE
%%ffﬁ STANDARDS MEASURE TRUST

[ Standards enforce the technical and semantic
dimensions of trust, guaranteeing that exchanged
artifacts are accurate, understandable,
and verifiable.

STANDARDS IN PRACTICE DATA TABLE

Discover, Apply & Get Recognition
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USE CASE: EARNING A CREDENTIAL
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Digital
ézg cr%dentials

Standards
(SAML, OAuth)

5'@ Vocabularies

Ensures ego:;e content is unambiguously
= iy

Earn a Credential
Providescryplo?raphic proof of veracity
and verifiable for academic achievements.

User Identity, Access Touls
Verifies a user’s identity and determines
their Level of Assurance (LoA).

Discovery, Educational Resources
Eliminates semantic ambigcity with
machine readable definition.

All Use Cases
Translates local data models into a common
standard for consistency.

S
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A Guide to Europe's N

Digital Education Ecosystem

A unified digital space for higher education, simplifying cross-border mability, -

. e . . - ., . - /
guaranteeing legal recognition of digital identifies and credentials, and ensuring ;
secure data exchange, built on trust, security, and interoperability.

THE CORE: IDENTITY & ACCESS MANAGEMENT

— | eIDAS 2.0 & EU Digital MyAcademiclD
Identity (EUDI) Wallet & eduGAIN
Provides a legally-recognized framework This acts as a bridge connecting the
for crose-border digital [dentity and academic world's federated identity
verifiable attributes (e.g., student status, system (eduGain) with the legally-
qualifications) via a personal mobile wallet. binding eIDAS fi rk, enabling

secure logins.

European Student European Student
Identifier (ESI) g8 =| Card(ESC)

umﬁ A persistent, unique identifier for students —=——| Facilitates the EU-wide validation of
in Europe, enabling seamless data dent states through a card or digital
exchange between institutions and token, providing secure access to campus
services during mobility periods. services and benefits across borders.

THE PROOF: DIGITAL CREDENTIALS & QUALIFICATIONS

Europass Digital Credentials European Leaming Model (ELM)
Infrastructure (EDCI) A common data model for describing
Enables institutions to issue and verify 1 | learning opportunities, achievements,
logally-trusted digital credentials, and credentials, ensuring that digital
= such as diplomes and micro- - qualifications are interoperable and
o credentials, using secure portable across different systems and
gj electronic seals (e-seals). countries.
= e ESCO (European Skills,
European Qualifications Competences, Qualifications
Framework (EQF) o and Occupations)

0 El A reference tool to make qualifications A multilingual classification system
ald more res and und that connects skills and qualifications
=-==| across different countries and systems, (5 (5 a) to eccupations, used to tag learning

pping | rks to eight outcomes for better analytics and
common European levels. matching with the labor market.
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HE FLOW: STUDENT MOBILITY & DATA EXCHANGE
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Erasmus Without Paper (EWP) EMREX
A digital network that connects higher A solution for the el i fer of
education institutions to automate and hi ds (| ipts)
streamline the administrative work(lows between higher education institutions,
for Erasmuse student mobility, such as controlled by the student.
learning agreements.
% 1 Once-Only Technical System (OOTS)
& A principle and system ensuring that citizens,
g-) »Q including students, only have to provide their
N data once to public administrations for
é g administrative procedures across the EU.
THE RULES: FOUNDATIONAL COMPLIANCE ACTS
GDPR (General Data NIS2 Directive Cyber Resilience Act (CRA) Data Act
Protection Regulation) gthens cyber ity Imp ecurity-by-design Alms to ensure fairness in the
Mand data p ion by qui for * ial and bligations on S digital environment by
design and by default, important” entities, which can of products with digital regulating data sharing,
establishing sisist roles for includs itics, dating | ffecting EdFech, tacilitating switching
processing personal data and robust risk management and loT devices, and softy b cloud providers, and
ensuring data subject rights. incident reporting. used on p p ing vendor lock-in.
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