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Conventional Web
Centralised, Skewed, Linear

3

Web 1.0 Web 2.0
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A Person, An Entity, An Agent

A Role, A Profile, An impersonation of a Person

To make something 
personal using a persona

Personalisation
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Personalisation vs Privacy
Availability of Information Reduces Privacy but Increases potential for Personalisation

PERSONALISATION

PRIVACY

Privacy as Confidentiality 
- Data Minimisation 
- Reduce data required 
- Identifiability of ‘Persons’ 
- Necessity of Data Required Privacy as Control 

- Data Protection, Notices 
- Control Flows, Algorithmic 
- Involvement, Agency, Ability 
- Rights, Norms Privacy as Practice 

- Contextual, Mediation 
- Feedback, Negotiation 
- Dynamic, Interactive 
- Norms, Guidelines

Can you engineer privacy? On the potentials and challenges of applying privacy research in engineering practice - Seda Gurses 
https://www.esat.kuleuven.be/cosic/publications/article-2465.pdf 

SECURITY
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Taxonomy of Privacy - Daniel Solve https://ssrn.com/abstract=667622 

Input Data

Personalisation

Side Effects

Side Effects

TRUST

RESPONSIBILITY

ACCOUNTABILITY

HARMS

BENEFITS
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Overview of Personalisation Issues

• What data is ‘used’ ??? —> Transparency 

• What data is ‘needed’? What is ‘necessary’? —> Data Minimisation 

• What are the sources of ‘data’ ? —> Transparency 

• Is any data ‘sensitive’ ? Is it ‘special’ ? —> Ethical Concerns 

• Is data (input/output) ‘accurate’ —> Accountability 

• Is the output configurable ? —> Privacy by Design / Default 

• Understand distinctions between Privacy vs Security vs Identifiability vs Control

Key takeaways
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Current Personalised Advertising Model
Surveillance-based Targeted Advertising

https://www.iccl.ie/digital-data/iab-europe-cant-audit-what-1000-companies-that-use-its-tcf-system-do-with-our-personal-data/ 
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Differential Privacy
Performing Personalisation with lesser loss of Privacy

Input

Input

Personalisation

Personalisation Output

Output

ε “Difference”

Measure of “Privacy”

Differential Privacy: A Primer for a Non-Technical Audience - Wood et al. https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3338027 
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Federated Learning
Do ML locally and pool models globally

https://en.wikipedia.org/wiki/Federated_learning
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Google’s FLoC Proposal
Federated Learning of Cohorts uses ‘cohorts’ to target advertisements

https://developer.chrome.com/docs/privacy-sandbox/floc/ 

Topics
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How to maximise the value of data?

Data Value
How to minimise the “risks” associated with data?
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Centralisation vs Decentralisation
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SOLID: A Decentralised Web
https://solidproject.org/ 

Centralised 
 Companies decide how to collect, store data 
 Companies decide how/where to use it 
 Companies offer you choices and controls 

Decentralised 
 You “control” where your data is stored 
 You “control” how it is used by apps/services 
 You offer choices and controls 

@hochstenbach 
(Twitter)
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Solid - Inversion of Control
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Solid - RDF ‘data standard’
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Web 3.0
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Flanders (Belgium) - a Pod for every Citizen
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Relevant Questions for Decentralised Data Governance

Q1. Data Discovery 
Q2. Identity 
Q3. Security in/after Transit  
Q4. Minimising End-user Cognitive Overload 
Q5. Accountability 
Q6. Preventing Legal Obligations from becoming a Hindrance 
Q7. Digital Infrastructure 
Q8. Automation Potential 
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Regulating 
Data
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Harmonising FAIR data sharing 
with Legal Compliance

F: Findable 
A: Accessible 
I: Interoperable 
R: Reusable
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Harmonising FAIR data sharing 
with Legal Compliance

F: Findable 
A: Accessible 
I: Interoperable 
R: Reusable
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Harmonising FAIR data sharing 
with Legal Compliance

F: Findable 
A: Accessible 
I: Interoperable 
R: Reusable

Copyright Law

Privacy Regulation

Data Protection Regulation

GDPR

Digital Services Act

Digital Markets Act
AI Act

Data Act
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Harmonising FAIR data sharing 
with Legal Compliance

F: Findable 
A: Accessible 
I: Interoperable 
R: Reusable

Copyright Law

Privacy Regulation

Data Protection Regulation

GDPR

Digital Services Act

Digital Markets Act
AI Act

Data Act

Legally Compliant FAIR = 
Legally Compliant Data Sharing 

= Legally Compliant Value
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Harmonising FAIR data sharing with  
Machine-Readable Metadata for Legal Compliance

F: Findable 
A: Accessible 
I: Interoperable 
R: Reusable

Copyright Law

Privacy Regulation

Data Protection Regulation

GDPR

Digital Services Act

Digital Markets Act
AI Act

Data Act

Legally Compliant FAIR = 
Legally Compliant Data Sharing 

= Legally Compliant Value

Data Privacy Vocabulary

ODRL
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Real-World Use-Cases
Privacy Policy Analysis

https://openscience.adaptcentre.ie/privacy-policy/personalise/demo/policy.html 
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Data Privacy Vocabulary (DPV)
Description of Personal Data Processing https://w3id.org/dpv

Serialisations  
RDF (canonical)  
CSV, JSON

Semantics  
RDFS+SKOS  
OWL2

:Taxonomies:
Purpose  
Personal Data  
Processing  
Legal Basis  
Legal Role  
Tech/Org Measures  
Risk  
Rights

We invite comments and 
feedbacks for publishing DPV 
v1 - a significant milestone. See 
DPV spec for more details.  
Comment period: up to OCT-15
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Artificial Intelligence - Real Risks
Details of how personal data is processed

Risks involved or possible for the operations

Security and other risk mitigation measures applied

A risk assessment methodology and process

Documentation and Records of the Above

unique for use-case common 
elements

RQ: How to assist with this?

automate
machine-readable

interoperable format

share information
simplify risk assessment

assist with other GDPR compliance queryable verifiable
practical applicationreuse standards & guidelines
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Vision - Tim Berners-Lee
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Efforts Addressing AI Risks

Regulations

Trustworthy AI Guidelines

AI Risks Provide technical solutions

Promote trustworthy AI 

Standards

Highlight the need for AI 
regulation

Request for harmonised standards
(AI Act, Art. 40)

Provide technical solutionsShow gaps in standards

3
AIRO: Ontology for representing AI Risks | Delaram Golpayegani et al. | SEMANTiCS 2022 | contact:sgolpays@tcd.ie | https://w3id.org/AIRO
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AIRO Requirements

Describing High-Risk AI Systems

10

Question concept Relation with AISystem

What techniques are utilised in the system? AI Technique usesAITechnique

What domain is the system intended to be used in? Domain isAppliedWithinDomain

What is the intended purpose of the system? Purpose hasPurpose

What is the application of the system? AI Application hasApplication

Who is the intended user of the system? AI User hasAIUser

Who is the subject of the system? AI Subject hasAISubject

In which environment is the system used? Environment Of Use isUsedInEnvironment

Questions to identify whether an AI system is high-risk according to Annex III

AIRO: Ontology for representing AI Risks | Delaram Golpayegani et al. | SEMANTiCS 2022 | contact:sgolpays@tcd.ie | https://w3id.org/AIRO
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Identification of High-Risk AI Systems
AIRO concept

AISystem uber’s real time id check

AITechnique machine learning techniques

Domain employment

Purpose biometric identification of drivers to 
decide on contract termination

AIApplication facial recognition 

AIUser uber driver 

AISubject uber driver of bame background

Environment
OfUse

work related relations

High Risk
• Manual analysis
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• ”Rules” to determine whether AI satisfies 
conditions for being “high-risk” 

• Choose your favourite flavour of rule 
languages & mechanisms 

• We chose SHACL 
• Why: 

• Flexible, Standardised 
• Extensible with plugins/features 
• Built-in documentation of outputs 
• Integrate to instead check outputs e.g. another 

rule engine 

• We implement SHACL shapes for clauses 
defined in Annex III that determine high-
risk 

• Validation is to NOT satisfy the expressed 
criteria

SHACL Shapes for Automatic Identification of High-Risk AI
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