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Daniele Zonca

Principal Software Engineer @ Red Hat - Business Automation (2018-now)
● Drools: rule engine
● jBPM: process engine
● OptaPlanner: constraint solver
● Kogito: cloud native business automation

Team Leader @ Unicredit - Big Data Dept (2015-2018)
● Spark analytical engines
● Corporate CRM

BIO
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- Introduction to AI
- Symbolic

- Tracing
- Embed knowledge

- Sub-symbolic
- Manage noisy data
- Data Driven

- Right to explanation
- TrustyAI

- Interpretability
- Compliance
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In computer science, artificial intelligence (AI) is intelligence demonstrated by machines, in 
contrast to the natural intelligence displayed by humans (Wikipedia)

Two main approaches:
- Symbolic: logic/rule based
- Sub-symbolic: statistical learning

INTRODUCTION TO AI
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Symbolic AI
- Tracing
- Embed knowledge
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Prolog (1972)

Predicates/Rules:
sibling(X, Y)      :- parent_child(Z, X), parent_child(Z, Y).
parent_child(X, Y) :- father_child(X, Y).
parent_child(X, Y) :- mother_child(X, Y).

SYMBOLIC AI

8

Facts:
mother_child(trude, sally).
father_child(tom, sally).
father_child(tom, erica).
father_child(mike, tom).

Query
?- sibling(sally, erica).
Yes



CONFIDENTIAL Designator

Drools

Rules:
rule "validate holiday"
when
    $h1 : Month( name == "july" )
then
    drools.insert(new HolidayNotification($h1));
end

SYMBOLIC AI
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Facts:
drools.insert(new Month("july"))
drools.insert(new Month("may"))

Query
query "checkHolidayNotification" (String monthName)
    holiday := HolidayNotification(month.name == monthName )
end
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Symbolic AI
- Tracing
- Embed knowledge
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Predicates/Rules:
sibling(X, Y)      :- parent_child(Z, X), parent_child(Z, Y).
parent_child(X, Y) :- father_child(X, Y).
parent_child(X, Y) :- mother_child(X, Y).

SYMBOLIC AI - TRACING
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Facts:
mother_child(trude, sally).
father_child(tom, sally).
father_child(tom, erica).
father_child(mike, tom).

Query
?- sibling(sally, erica).
Yes
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Predicates/Rules:
sibling(X, Y)      :- parent_child(Z, X), parent_child(Z, Y).
parent_child(X, Y) :- father_child(X, Y).
parent_child(X, Y) :- mother_child(X, Y).

SYMBOLIC AI - TRACING
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Facts:
mother_child(trude, sally).
father_child(tom, sally).
father_child(tom, erica).
father_child(mike, tom).

Query
?- trace, sibling(sally, erica).
Yes
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Predicates/Rules:
sibling(X, Y)      :- parent_child(Z, X), parent_child(Z, Y).
parent_child(X, Y) :- father_child(X, Y).
parent_child(X, Y) :- mother_child(X, Y).

SYMBOLIC AI - TRACING
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Facts:
mother_child(trude, sally).
father_child(tom, sally).
father_child(tom, erica).
father_child(mike, tom).

Query
?- trace, sibling(sally, erica).
Yes

Call:sibling(sally, erica)
  Call:parent_child(_4150, sally)
    Call:father_child(_4150, sally)
    Exit:father_child(tom, sally)
  Exit:parent_child(tom, sally)
  Call:parent_child(tom, erica)
    Call:father_child(tom, erica)
    Exit:father_child(tom, erica)
  Exit:parent_child(tom, erica)
Exit:sibling(sally, erica)
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Symbolic AI
- Tracing

- Embed knowledge
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Prolog (1972)

Predicates/Rules:
sibling(X, Y)      :- parent_child(Z, X), parent_child(Z, Y).
parent_child(X, Y) :- father_child(X, Y).
parent_child(X, Y) :- mother_child(X, Y).

SYMBOLIC AI - EMBED KNOWLEDGE
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Facts:
mother_child(trude, sally).
father_child(tom, sally).
father_child(tom, erica).
father_child(mike, tom).



CONFIDENTIAL Designator

Prolog (1972)

Predicates/Rules:
sibling(X, Y)      :- parent_child(Z, X), parent_child(Z, Y).
parent_child(X, Y) :- father_child(X, Y).
parent_child(X, Y) :- mother_child(X, Y).
grandfather(X, Y) :- parent_child(Z, Y), father_child(X, Z).

SYMBOLIC AI - EMBED KNOWLEDGE
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Facts:
mother_child(trude, sally).
father_child(tom, sally).
father_child(tom, erica).
father_child(mike, tom).
mother_child(erica, max).
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Is this enough to cover all use cases?
- Image recognition
- Speech recognition
- Anomaly detection

CAN WE DO MORE?
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Sub-symbolic AI
- Data driven
- Manage noisy data
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Clustering Linear Regression

Neural Network
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Sub-symbolic AI
- Data driven
- Manage noisy data
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Sub-symbolic AI
- Data driven

- Manage noisy data
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Right to explanation
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Articles 13-15 of the regulation
“meaningful information about the logic involved”
“the significance and the envisaged consequences”
Article 22 of the regulation
that data subjects have the right not to be subject to such decisions when 
they’d have the type of impact described above
Recital 71 (part of a non-binding commentary included in the regulation)
States that data subjects are entitled to an explanation of automated decisions 
after they are made, in addition to being able to challenge those decisions.

RIGHT TO EXPLANATION
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TrustyAI
- Interpretability
- Compliance
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The Personas
- Case Worker (End User)
- Software Engineer (Developer)
- Data Scientist (Applied Theorist / Developer)
- Compliance Worker (Ethicists / End User)
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TrustyAI
- Interpretability
- Compliance
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LIME

SHAP
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TrustyAI
- Interpretability

- Compliance
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Dataflow tracing: reporting that spans and links across design, accept, build, 
deploy and runtime with shallow provenance.
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Questions?
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linkedin.com/company/red-hat

youtube.com/user/RedHatVideos

facebook.com/redhatinc

twitter.com/RedHat
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Red Hat is the world’s leading provider of enterprise 

open source software solutions. Award-winning support, 

training, and consulting services make Red Hat a trusted 

adviser to the Fortune 500. 

Thank you
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