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BASIC NOTIONS OF LOGIC-BASED

w

(%) Asserted )

owl:Thing
skos:Concept
skos:ConceptScheme
Thing
Agent
Group
CorporateBody
Family
Mechanism
Person
Position
Concept
Appellation
Language
Proxy
Type
UnitOfMeasurement
Coordinates
Date
Event
Activity
Extent
Instantiation
PhysicalLocation
Place
RecordResource
Relation
AgentToAgentRelation
AppellationRelation
AuthorityRelation
EventRelation
InstantiationTolnstantiationRelation
PlaceRelation
ProvenanceRelation
RecordResourceTolnstantiationRelation
RecordResourceToRecordResourceRelation
RuleRelation
SequentialRelation
TypeRelation
WholePartRelation
Rule

Object property hierarchy:
(¥

B hasOrHadAppellation
B hasOrHadAuthorityOver
B hasOrHadCategory

B hasOrHadCoordinates
B hasOrHadLanguage

B hasOrHadPart

B hasOrHadSomeMembersWithCategory
B hasOrHadSomeMembersWithLanguage

B hasOrHadSubject
B hasProvenance
B hasPublisher
B hasSource
B hasUnitOfMeasurement
B jsAgentAssociatedWithAgent
B jsAssociatedWithDate
B hasBeginningDate
B hasEndDate
B hasModificationDate
B wasUsedFromDate
B wasUsedToDate
B jsAssociatedWithEvent
B hasOrHadSubevent
Bl isOrWasParticipantin
B jsOrWasSubeventOf
B resultsOrResultedFrom
B jsAssociatedWithPlace
B containsOrContained
B hasOrHadJurisdiction
B hasOrHadLocation
B jsOrWasAdjacentTo
B isOrWasContainedBy
B jsOrWasPhysicalLocationOf
B overlapsOrOverlapped
B jsAssociatedWithRule
B authorizedBy
B expressesOrExpressed
B isOrWasRegulatedBy
B jsOrWasResponsibleForEnforcing
B jsResponsibleForissuing
B jsDateAssociatedWith
Bl isFauivalentTa

REASONING: RICO EXAMPLE

(2 0 = m X

Asserted )

Theory
(RIC-O_v0-2.rdf)

Knowledge
Base
(.rdf files)

Inferred
facts
(results)

http://100.25.165.73:3030/
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BASIC NOTIONS OF LOGIC-BASED
REASONING: RICO EXAMPLE

YA Apache Jena Fuseki & datasets % manage @ help server status ‘

%y

[ricoDataset

© query I add data @ edit @ info

SPARQL Query

To try out some SPARQL queries against the selected dataset, enter your query here.

Example Queries Prefixes
Selection of triples  Selection of classes a w owl  xsd
SPARQL Endpoint Content Type (SELECT) Content Type (GRAPH)
[ricoDataset/sparq| JSON v Turtle v
v PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> <
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> ’

PREFIX skos: <http://www.w3.0rg/2004/02/skos/core#>
PREFIX rico: <https://www.ica.org/standards/RiC/ontology#>

select ?s 70 WHERE
{?s rico:isAssociatedWithPlace ?0}
LIMIT 50000

FA Table = Response 1020 results in 0.295 seconds Simple view ' Ellipse® Pagesize: 50 B & @
s o

1 <http://data.archives-nat... <http://data.archives-nationales.culture.gouv.fr/place/15%2C%20rue%20des%20Saints-P%C3%A8res%2C%2075006%20PARIS>

2 <http://data.archives-nat... <http://data.archives-nationales.culture.gouv.fr/place/30%20place%20Denfert-Rochereau%2C%20Paris%20XIVe>

3 <http://data.archives-nat... <http://data.archives-nationales.culture.gouv.fr/place/19%2C%20boulevard%20de%20Courcelles>



BASIC NOTIONS OF LOGIC-BASED
REASONING: RICO EXAMPLE

YA Apache Jena Fuseki & datasets ®smanage @ help server status ‘

[ricoDatasetInferred

© query X add data @ edit @ info

SPARQL Query

To try out some SPARQL queries against the selected dataset, enter your query here.
Example Queries Prefixes
Selection of triples  Selection of classes m m owl  xsd

SPARQL Endpoint Content Type (SELECT) Content Type (GRAPH)
[ricoDatasetInferred/query JSON v Turtle v
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>

PREFIX skos: <http://www.w3.0rg/2004/02/skos/core#>
PREFIX rico: <https://www.ica.org/standards/RiC/ontology#>

v PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> < .

select ?s 70 WHERE
{?s rico:isAssociatedWithPlace ?0}
LIMIT 50000

EH Table = Response 18821 results in 2.111 seconds Simple view ' Ellipse® Pagesize: 50 B X ©
s o

1 <http://data.archives-nationales.culture.gouv.fr/agent/010128> <http://data.archives-nationales.culture.gouv.fr/place/15%2C%20rue%20des%20Saints-P%C3%A8res%2C%2075006...

2 <http://data.archives-nationales.culture.gouv.fr/agent/010129> <http://data.archives-nationales.culture.gouv.fr/place/30%20place%20Denfert-Rochereau%2C%20Paris%20XIVe>

3 <http://data.archives-nationales.culture.gouv.fr/agent/010130> <http://data.archives-nationales.culture.gouv.fr/place/19%2C%20boulevard%20de%20Courcelles>
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LEVERAGING ML, LOGIC AND
» LINGUISTICS: ILP

> Inductive Logic
Programming
(Logic Machine
Learning)
‘m’ | olp e

Deductipn

Inferred
facts




<

Macintosh HD > [l Users > [l hugolinbergier > [l dev > [l RICO > [l RiCO-Al > [} auto_ilp.p

RiCO-Al

Name

reTrewevaTpr
test_rdf.pl
rdf2pl.pl
SymmetricPred.pl
SymmetricPRed
goodfile.txt
aleph_analysis.pl
bgRules.pl
testPersist.pl
LODv2.hs
LODv2.0
LODv2.hi

KB2.0

KB2.hi L}
random_facts.pl
animals.pl
queries.hs
KB2.hs
animals_aleph_fly.pl
auto_ilp.p!

rules.txt

newRules.txt
animals_aleph_lives_in_water.pl
animals_aleph_has_gills.pl
animals_aleph_homeothermic.pl
animals_aleph_lay_eggs.pl
animals_aleph_has_milk.pl

<>

o
(o
o

o
Q
(=}

_VQ-IO

Date Modified

Jun 29,
Jun 29,
Jun 28,
Jun 21
May 18,
May 18,
May 18,
May 18,
May 18,
May 15,
May 15,
May 15,
Jun 27,
Jun 22,
Jun 21,
Jun 21,
Jun 21,
Jun 21,
Jun 21,
Jun 21,

Jun 21,

2023 at 11:08 PM

30, 2023 at 8:36 PM

2023 at 548 PM

30, 2023 at 5:38 PM

2023 at 10:56 PM
2023 at 6:38 PM
2023 at 6:33 PM

2023 at 7:51 PM

, 2023 at 3:37 AM

2023 at 5:20 AM
2023 at 5:20 AM
2023 at 5:20 AM
2023 at 5:20 AM
2023 at 12:53 AM
2023 at 10:19 PM
2023 at 3:44 AM
2023 at 3:44 AM
2023 at 9:59 PM
2023 at 10:39 PM
2023 at 514 PM
2023 at 5:14 PM
2023 at 514 PM
2023 at 5:14 PM
2023 at 5:14 PM
2023 at 5:14 PM
2023 at 5:14 PM

@ v

Size

Q

125 KB
14 KB

661 bytes

Zero bytes

1 KB

714 bytes
1 KB

267 bytes
8 KB

160 KB

7 KB

93 KB

4 KB

1 KB

2 KB

2 KB

3 KB

3 KB

768 bytes
488 bytes

Mac-mini:~ hugolinbergier$ []




N W resources — swipl — 101x45

animal(A).
' fly(A) :-
class(A,mammal).

fly(A) :-

% LINGUISTICSE:
v/, fly(A) :-
/éAW yhomeothermic (A).

[clauses constructed] [5]
[search time] [0.00017399999999997973]
[best clause]
fly(bat).
> |r1(le(3t|\/E3 l.() I(: [pos cover = 1 neg cover = @] [posonly bayes estimate] [0.09104245335831607]

Pro rammmg (Logic T e I
MaC INe Learr“n [estimated time to finish (secs)] [@.8]

Good rules are [theory]
PerSISted 111’[0 the [Rule 1] [Pos cover 4 Rand cover
eOI'y fly(A) :-

class(A,bird).
And can be used to

[Rule 2] [Pos cover = 1 Rand cover

deduce new f1y (bat).
knowledge

[Training set performance]
Actual

lilnduction—’

Theory ED:I Knowled
ge
‘ (Rules) Base
Accuracy =
[Training set summary] [[5,0,0,0]]
[time taken] [0.0021609999999999963]
[total clauses constructed] [20]

Updating rules file...
true.

[?- dynamic(class/2).
Inferred true.
facts

?- clas




LEVERAGING ML, LOGIC AND
LINGUISTICS: ILP APPLIED TO RICO

;_broader(A,B)

v,

w

> Inductive LogiC skos_narrower(B,A).

er(A,B) :
skos_broader(B,A).

Programming (Logic
Machine Learning T

> GOOd I‘lllQS are Lrico_performanceRelationHasSource(B,f\).
ersisted into the O
heory : ‘figé;agénii;T;};;td;Aéé;;or;éi;at:'id;\aélation(B,/‘x) .
» And can be used to e b e (a8
deduce new e v L
knowledge

hasDerivedInstantiation(A,B)
rico_isDerivedFromInstantiation(B,A).

hasInstantiation(A,B)

Induction ’
rico_isInstantiationOf(B,A).

co isDerivedFromInstantiation(A,B)
Knowledge o_isDerive omInstantiation(A,B

Theory
Base rico_hasDerivedInstantiation(B,A).

(Rules)

co_isInstantiationOf(A,B)
rico_hasInstantiation(B,A).

co_isOrWasAgentNameOf (A,B)
rico_hasOrHadAgentName(B,A).

co_isOrWasConstituentOf(A,B) :

Inferred rico_hasOrHadConstituent(B,A).
facts

co_isOrWasDescribedBy(A,B)
rico_describesOrDescribed(B,A).




LEVERAGING ML, LOGIC AND
LINGUISTICS: DOMAIN ENRICHMENT

> Inductive Logic 6 0 0 Induction
Programming f \
(Logic Machine A A A

Lea rning) Common Sense
and |
> (Ij?gr?]ea?rll’ch Natural Language Rcso?n?qrg: n?g::am + (Tgﬁzg {: Kn%\;ISeedge
enrichment of N
the theory

Deductibn

Inferred
facts




LEVERAGING ML, LOGIC AND
LINGUISTICS: DOMAIN ENRICHMENT

> Inductive Logic

PLrograrl\T/}mlﬂg O Q Q flnduction—\
OgIC vViacnine
ﬁeagrnmg A A A

Common Sense

> Research and
domain Natural Language Research d°’“"“”{ Theory |:B:| Knowledge

enrichment of Srichment {Fiikes) Base
the theory

» Ex: a user is
asking for
records in the
diocese of
Ascoli. Deductipn

?- placeTypes(PTL). ]
PTL = ['\'base_placeType/am%C3%A9nagement%20ou%2B8construction\'', '\'base_placeType/ancienne¥%28commun

e\'', '\'base_placeType/arrondissement%2@municipal\'', '\'base_placeType/commune\'', '\'base_placeTyp
e/paroisse\'', '\'base_placeType/quartier\'', '\'base_placeType/voie%20urbaine\''].




LEVERAGING ML, LOGIC AND
LINGUISTICS: DOMAIN ENRICHMENT

?- placeTypes(PTL). |
PTL = ['\'base_placeType/am%C3%A9nagement%20ou%2B8construction\'', '\'base_placeType/ancienne¥%2@commun
e\'', '\'base_placeType/arrondissement%2@municipal\'', '\'base_placeType/commune\'', '\'base_placeTyp
e/paroisse\'', '\'base_placeType/quartier\'', '\'base_placeType/voie%20urbaine\'"'].

> Resea rch and He  hereisalist of concepts. Which is the closest to the concept of diocese?
domain Natural Language

enri Ch me nt Of ['\'base_placeType/am%C3%A9nagement%200u%20construction\”,
the theOl'y \'base_placeType/ancienne%20commune\”,
» Ex: auseris '\'base_placeType/arrondissement%20municipal\", '\'base_placeType/commune\",
askin fOI‘ '\'base_placeType/paroisse\", \'base_placeType/quartier\",

recoras 11 the ''base_placeType/voie%20urbaine\"].
diocese of
Ascoli.

Among the concepts you provided, the closest concept to the diocese is

" 'base_placeType/paroisse' ". A diocese is a territorial division within the Christian
Church, and a parish (paroisse) is a subdivision within a diocese. Parishes are typically
smaller administrative units that are overseen by a priest or pastor and serve as local

congregations.




LEVERAGING ML, LOGIC AND
LINGUISTICS: METATHEORY

> Inductive Logic Induction
Programming Q O O I \
(Logic Machine A A A vetateory

Learni ng) Common Sense

and —_—
» Research Natural Language Research domain Theory E: ll: e
dOmain enrichment | (Rules) | i
enrichment of N/
the theory

> Explicit
definition of the
metatheory

Deductipn

Inferred
facts




LEVERAGING ML, LOGIC AND

w

(%) Asserted )

owl:Thing
skos:Concept
skos:ConceptScheme
Thing
Agent
Group
CorporateBody
Family
Mechanism
Person
Position
Concept
Appellation
Language
Proxy
Type
UnitOfMeasurement
Coordinates
Date
Event
Activity
Extent
Instantiation
PhysicalLocation
Place
RecordResource
Relation
AgentToAgentRelation
AppellationRelation
AuthorityRelation
EventRelation
InstantiationTolnstantiationRelation
PlaceRelation
ProvenanceRelation
RecordResourceTolnstantiationRelation
RecordResourceToRecordResourceRelation
RuleRelation
SequentialRelation
TypeRelation
WholePartRelation
Rule

Object property hierarchy:
(¥

B hasOrHadAppellation
B hasOrHadAuthorityOver
B hasOrHadCategory

B hasOrHadCoordinates
B hasOrHadLanguage

B hasOrHadPart

B hasOrHadSomeMembersWithCategory
B hasOrHadSomeMembersWithLanguage

B hasOrHadSubject
B hasProvenance
B hasPublisher
B hasSource
B hasUnitOfMeasurement
B jsAgentAssociatedWithAgent
B jsAssociatedWithDate
B hasBeginningDate
B hasEndDate
B hasModificationDate
B wasUsedFromDate
B wasUsedToDate
B jsAssociatedWithEvent
B hasOrHadSubevent
Bl isOrWasParticipantin
B jsOrWasSubeventOf
B resultsOrResultedFrom
B jsAssociatedWithPlace
B containsOrContained
B hasOrHadJurisdiction
B hasOrHadLocation
B jsOrWasAdjacentTo
B isOrWasContainedBy
B jsOrWasPhysicalLocationOf
B overlapsOrOverlapped
B jsAssociatedWithRule
B authorizedBy
B expressesOrExpressed
B isOrWasRegulatedBy
B jsOrWasResponsibleForEnforcing
B jsResponsibleForissuing
B jsDateAssociatedWith
Bl isFauivalentTa

(2 0 = m X

Asserted )

(RIC-O_v0-2.rdf)

LINGUISTICS: METATHEORY

éMetatheory (RDFS Standard / Reasoner)

Knowledge
Base
(.rdf files)

Inferred
facts
(results)

http://100.25.165.73:3030/
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LEVERAGING ML, LOGIC AND

Y‘k Apache Jena Fuseki = datasets ®gmanage @ help

[ricoDatasetInferred

© query X add data @ edit @ info

SPARQL Query

To try out some SPARQL queries against the selected dataset, enter your query here.

Example Queries

Selection of triples  Selection of classes
SPARQL Endpoint Content Type (SELECT)

[ricoDatasetInferred/query JSON

1 v PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax—-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX skos: <http://www.w3.0rg/2004/02/skos/core#>
PREFIX rico: <https://www.ica.org/standards/RiC/ontology#>

select ?s 70 WHERE
{?s rico:isAssociatedWithPlace ?0}
LIMIT 50000

EB Table = Response 18821 results in 2.111 seconds

s
1 <http://data.archives-nationales.culture.gouv.fr/lagent/010128>
2 <http://data.archives-nationales.culture.gouv.fr/agent/010129>

3 <http://data.archives-nationales.culture.gouv.fr/agent/010130>

LINGUISTICS: METATHEORY

server status .

Prefixes

oo -~ -

Content Type (GRAPH)

v Turtle v

Simple view ' Ellipse® Pagesize: 50 B X @
o
<http://data.archives-nationales.culture.gouv.fr/place/15%2C%20rue%20des%20Saints-P%C3%A8res%2C%2075006...
<http://data.archives-nationales.culture.gouv.fr/place/30%20place%20Denfert-Rochereau%2C%20Paris%20XIVe>

<http://data.archives-nationales.culture.gouv.fr/place/19%2C%20boulevard%20de%20Courcelles>



LEVERAGING ML, LOGIC AND
LINGUISTICS: METATHEORY

v

nstantiation(X)
??(fusekilInfer,
( rdf ( x ’ : ' L. L f" ,’/ ASAYERS )‘ . or ;} 19/ g . r '; f Svh - g ns ‘A‘ ¢ vng _ _ . I. T. nc

pSs://www.l1lca.org
rdf(X, nstantiation', Y))

%y

(?— nolInstantiation(X).

‘https://www.1lca.org/: ydards/RiC/ontology#hasInstantiation’

rdf(X, 'http://www.w3.0rg/1999/02/22-rdf-syntax-ns#type’

’
y https://w




N N ) resources — swipl — 101x39

homeothermic(A).
[clauses constructed] [5]

Name [search time] [0.000180899999999998673]
[best clause]
v [ resources fly(bat).
187 [pos cover = 1 neg cover = @] [posonly bayes estimate] [0.09104245335831607]
7/ rules.txt [atoms left] [@]
newRules.txt [positive examples left] [0]

[estimated time to finish (secs)] [0.0]
newlnstanceRule.pl

2 Accuracy = 1

KB2.hi [Training set summary] [[5,0,0,0]]
random_facts.pl [time taken] [0.0021730000000000083]
[total clauses constructed] [20]

&
ki
ki
B rdfFuseki.pl [theory]
B test_rdf.pl [Rule 1] [Pos cover = 4 Rand cover = 5]
A rdf2pl.pl fly(A) :-
B SymmetricPred.pl class(A,bird).
B SymmetricPRed [Rule 2] [Pos cover = 1 Rand cover = 1]
B goodfile.txt fly(bat).
A aleph_analysis.pl [Training set performance]
R bgRules.pl Actual
Persist. % %

B testPersist.pl i 5 -
. LODVZ.hS Pred
B LODv2.0 =8 @ e
R LODv2.hi 5 - 3
B KB2.o
&
Bl
& amm‘als.pl Updating rules file...
B queries.hs P
B KB2.hs | _

: (?— dynamic(class/2).
R animals_aleph_fly.pl Pl
R auto_ilp.pl
B rules.txt -1 I
R newRules.txt
MR animale alanh livac in watar nl

B Macintc> B> > > > > M resources > [ KB2.hs




LEVERAGING ML, LOGIC AND
LINGUISTICS: INTENSIONAL LOGIC

> l:r)ductive Logic © O O —
rogrammin I i
(LOgg|C Mach%e A A A |ntcnsiona-_, etateon

Common Sense lization

Learning) "t | |
» Research Natural Language Rofﬁ{g,%+ ;I;‘hjgg I:D:I Knowledge
domain Base

enrichment of

the theory
efinition of the |

metatheory Deductipn

» Intensionalizati
on of the
metatheory f

nferred
facts




LEVERAGING ML, LOGIC AND
LINGUISTICS: INTENSIONAL LOGIC

» IPndUCtlve LOgIC flnductlon—\
'o5ic Mach elatneo
(Logglc MaCh%e A A A Intensiona-___ M tathe Y

Common Sense lization

Learning) .

Base

domain
enrichment of
the theory

- Explicit
definition of the Logic-based Al Delductipn
capability for

Natural Lanquage Roscarch domain
- Research W enrichment .{ (Rules) ‘ ED:I Knowiecdge

metatheory

> Intensionalizati :
on of the archival (
I

metatheory ontologies nferred
facts




"l am looking for a correspondence

on theology between Descartes "| cannot find any such

and Galileo correspondance. Are you flexible
V on one of the agents involved in
the correspondence? For instance
in found some correspondance on
Theology between Galileo and
Mersenne."

A typical Use

C as e "No, | am specifically interested in
Descartes and Galileo." RICO-AI

REGIS

UNIVERSITY




A typical Use
Case

REGIS

UNIVERSITY

"No, | am specifically interested in
Descartes and Galileo."

/

"Absolutely.”

/

"Sure. Would you consider a
mention of Descartes or Galileo in
a letter as relevant?"

S—
RICO-Al



A typical Use
Case

REGIS

UNIVERSITY

"Absolutely.”

/

"No, | do care that
both agents are
authors."

"Would you like both agents to be
authors or is acceptable if one of
them is simply mentioned?
For exemple, | found numerous
mentions of Galileo in the
correspondance between
Descartes and Elizabeth."

/

S
RICO-Al




A typical Use
Case

" REGIS

UNIVERSITY

"Great, do those
correspondences entail
philosophical and/or
theological content?"

"There is no instance of a letter
between Descartes and Galileo but
| did find a correspondance
between each one of them and
Mersenne. Those
correspondances does include a
few mentions of Galileo but not
Descartes."

a

"That's it!”

A

S
RICO-Al

“Yes they do."

————
RIiCO-Al




Interactions in a group of
people

Intellectual topic

Mutual interaction in a
group of people

Intensional
Lo g i c : Discussion Correspondance Conversafibn.\

Agent: Agent: ' Agent: ..
t Descartes |¢ Mersenne < Galileo
concepts 5
‘ Group of
correspondances
Descartes - Mersenne -
Galileo

A

Correspondance Correspondance Correspondance
Descartes - Mersenne Galileo - Mersenne Descartes - Galileo

A A \

Correspondance on
Theology
Series of letter. ) Descartes - Galileo
between )
oo G- S between Galileg
V R E I Descartes and and Mersenne
UNIVERSITY Mersenne Mersenne
Empty
extension




Interactions in a group of
people

Intellectual topic

Mutual interaction in a
group of people

Intensional

Logic:
A network of
concepts

Conversation

Agent: Agent: Agent:
Descartes Mersenne

i

\ Group of

correspondances
Descartes - Mersenne -
Galileo
Correspondance Correspondance ‘ Correspondance A
Descartes - Mersenne Galileo - Mersenne Descartes - Galileo

A

h

‘ Correspondance on

Theology

Series of letter: Descartes - Galileo

E I between :
18774 ef \

R G S Descartes and b:r:\gehﬁgrgear:'rlm .

4 UNIVERSITY Mersenne Mersenne




Interactions in a group of
people

Intellectual topic

Mutual interaction in a
group of people

Intensional

Logic:
A network of
concepts

~

Conversation

Group of
correspondances
Descartes - Mersenne -
Galileo

Correspondance A
Descartes - Galileo

Correspondance Correspondance
Descartes - Mersenne Galileo - Mersenne

A

N

Correspondance on
Theology
Series of letter: Descartes - Galileo Series of letter:
between between
B’ " R E GI S Descartes and i Marearing Descartes an
UNIVERSITY Mersenne 1 Mersenne
Empty
extension




Interactions in a group of
people

Intellectual topic

Mutual interaction in a
group of people

A ‘\\

—

~

Intensional e Rl o
L o g i C: e | coniior \
A network of
concepts

Agent: Agent: Agent:
PELCUC e Mersenne

Group of
correspondances
Descartes - Mersenne -

Galileo
Correspondance A
Descartes - Galileo

N

Correspondance Correspondance
Descartes - Mersenne Galileo - Mersenne

A

Correspondance on
Theology
Series of letter. Descartes - Galileo Series of letter.
A R G between Y between
E I S Descartes and b:;:ﬁ:fg;:‘:‘ Descartes an
%Z¥W UNIVERSITY Mersenne 4 Mersenne
Empty
extension




Interactions in a group of
people

Intellectual topic

Mutual interaction in a
group of people

-

~

Intensional -

Logic:
A network of
concepts

_— e e
~

Agent: Agent: Agent:
DECVELCE ] Mersenne - Galileo

correspondances
Descartes - Mersenne -
Galileo
Correspondance Correspondance ‘ Correspondance A
Descartes - Mersenne Galileo - Mersenne Descartes - Galileo

N

A

Correspondance on
Theology
Descartes - Galileo

Series of letter:

' between -
R E G-I S Descartes and and Mersenne
/ Mersenne i <obhea

%y UNIVERSITY

Empty
xtension




‘ Interactions in a group of
people

Intellectual topic

Mutual interaction in a
group of people

A N

Intensional e |
L o g i c: S— ‘ S \
A network of
concepts

Agent: Agent: o
Mersenne - Galileo

Group of
correspondances
Descartes - Mersenne -
Galileo

Correspondance A
Descartes - Galileo

Correspondance Correspondance
Descartes - Mersenne Galileo - Mersenne

A

N

Correspondance on
Theology
Descartes - Galileo

Series of letter:

" between |
R E GI S Descartes and b:;zeﬁzrg;:'rl]
%y UNIVERSITY Mersenne 7 Mersenne
Empty

extension
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> Partnership:
» InterPARES-Trust-Al (Vancouver, BC)

» SCAI - Sorbonne Center for Artificial Intelligence (Paris, q e
France) BNV VB Mo

» ICA - International Council on Archives / EGAD - Expert e SN
Group on Archival Description

» ANF - Archives Nationales de France (Paris, France) OUI'I(.

» Ecole des Chartes / Centre Jean Mabillon (Paris, France) nﬂsmmDESTEXMSIUEESmcim

> ObTIC - Observatoire des Textes, Idées et Corpus (Paris, Q scal
France) b SIS,

EGAD®ICA

» Collaborators:

NAEEONARES




DEMONSTRATION: PROTOTYPICAL
Al CAPABILITIES IN RICO

> Already “some Al” integrated via the RDFS reasoner

> Integrate logic-based reasoning into SPARQL queries
» Resolution
» Unification
» Backtracking

> Induce theory from ground triples (ground facts)
> “Ontology completion™ with ChatGPT



METHODOLOGICAL APPROACH

> Agile-like iterative process including theoretical research
> Progress made on implementation level informs research
» Research guides implementation
» Gives us versions of demonstrable prototypes early
» Avoid scalability issues and technical debt

» No definite specifications but bringing important pieces of a puzzle
together

~ We know we need a certain number of important elements: Java interface,
Logic programming, Intensional reasoner, RiC-O dataset, SPARQL
server,...

~ Agile approach will help us design the product as we’re moving forward



First step:
bringing the
pieces
together
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SPARQL Query capability

SPARQL Fuseki server
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Prototype

architecture:

bringing the
pieces
together

« Some of those pieces are very small
« Itis not a final design / specification

SPARQL Query
(Java)

SPARQL Query capability

Fuseki Sever API

h 4

A

New generated facts verification

Prolog facts to
natural language
(Java)

Prolog KB
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SPARQL Fuseki server

with reasoner

(AWS virtual machine)

A

v

A 4

gpt-3.5-turbo API
(Java)

h 4

Random facts
generation €
(Java)

Inductive Logic Programming

« Experimental (agile approach): some
will go away or be rebuilt
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ACCOMPLISHMENTS

- With Regis funding, we have hired a Computer Science student as a summer research assistant

- We have succeeded in loading the Archives Nationales de France RiC-O dataset (the largest existing
dataset in the RiC-O format) onto an AWS server that we can query remotely.

- We have a skeleton of Java program that can interface with the different services of the project (AWS
server via SPARQL, Prolog, Haskell and OpenAl’s gpt3.5-turbo)

- We have a prototype that can learn rules from ground facts in Prolog using ILP (Inductive Logic
Programming)

- We have a prototype for implementing an intensional interpretation of those rules (in Haskell)

- We are able to query the SPARQL knowledge base via Prolog

- We have applied to a National Endowment for Humanities (NEH) grant:

- Updated project description:


https://www.neh.gov/grants/odh/digital-humanities-advancement-grants
https://docs.google.com/document/d/1iIPfhAGTnNPMS8a7Z_9QxT69NA7SjGRv7B3bP9ygWlQ/edit?usp=share_link
https://docs.google.com/document/d/1iIPfhAGTnNPMS8a7Z_9QxT69NA7SjGRv7B3bP9ygWlQ/edit?usp=share_link
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OUR TEAM

Hugolin Bergier

Associate Professor in Computer
Science

Regis University, SCAI

Kenneth Thibodeau

Retired director of the ERAP

NARA (retired)

Florence Clavaud

Archivist, Lab director

ICA/EGAD, ANF, Centre Jean Mabillon

Pierluigi Feliciati

Archival studies

University of Macerata

Joe Tennis

Archival studies

University of Washington

Jean-Pierre Desclés

Retired professor in Logic and
Linguistics

Sorbonne University

Arien Gonzales

Academic Librarian

El Colegio de México

Edouard Vasseur

Archivist

Ecole Nationale des Chartes, Centre Jean
Mabillon

Motasem Alrahabi

Research Scientist in computational
linguistics

SCAI, Observatoir des Textes et Corpus

Cameron Christner

Undergraduate student in Computer
Science

Regis University




