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The usual workflow
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The web application ‘A-QuB’

0 Web application operating over a knowledge graph
» It facilitates the exploration of semantic (RDF) data by plain users (like historians)
> It offers a user-friendly way to build and execute complex queries step-by-step
> Itis highly configurable (for use over any ontology / data model)

0 Other functionalities: ‘ '

» data filtering (by string, date, number, location on map, ...)

Q First version developed in 2018, in the context of the VRE4EIC project (H2020)

* Related paper: Kritsotakis, Vangelis, Yannis Roussakis, Theodore Patkos, and Maria Theodoridou. "Assistive Query
Building for Semantic Data." In SEMANTICS (Posters & Demos). 2018. https://ceur-ws.org/Vol-2198/paper 107.pdf
 FORTH development team: Vangelis Kritsotakis, Yannis Roussakis, Konsolaki Konstantina, Pavlos Fafalios

> results browsing
> query save
» data export

®FORTH LG 2 Available at: hfipsi//qgithub.com/sl/A-QuUB-2
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A-QuB — Architecture and Technologies

a Architecture

2] 2] 2]

«campaonents
«COMmponents «COMmponents

RDF Data Access Services .
A-QuB Web Portal (REST Web Services) RDF Triplestore

Q Technologies:
» Java / Spring framework
» Angular .

FORTH lSL @ Pavlos Fafalios (fafalios@ics.forth.qr)
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A-QuB - The User Interface / Home Page

INSTITUTE OF COMPUTER SCIENCE

q‘d@ Data Exploration

4 Home

Explore Data

Data navigation through a simple and user

friendly interface.

CONTINUE

Import Data

An easy to use tool for data import, organized

into collections.

Terms of Use | Privacy Policy | Copyright © 2017 - 2024 | FORTHHCS

My Favorites

Data navigation might require a few steps to be
achieved. However, as soon as important
findings are achieved, ghey can be stored for
direct feature access.

FORTH OL::=
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A-QuB - Import Data

‘a%h Data Exploration @A romiNSTRATOR

Import data from file(s) Content-Type: Automatic e

87.7 KB

records. trig

Automalic ¥ | SealiT x IMPORT DATA RESET

Terms of Use | Privacy Policy | Copyright @ 2017 - 2024 | FORTH-ICS

information . center of
systems cultwral
laboratary informatics
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A-QuB - Explore Dato

‘a@ Data Exploration ﬁ ADMINISTRATOR

Q Explore Data

Searching for...

Select Target Entity * -

LR TooCT KPS OZNO KDY LI\'VIW,
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A-QuB - Selecting the querying collections

tﬂ@ Data Exploration

@ Collections:

Please check or un-check the collections
to be used while constructing the guery.

v [ Testing
Messara
SealLiT

APPLY CHANGES AMD HIDE

Pavlos Fafalios (fafalios@ics.forth.gr)

FORTH lSL @ 59th CIDOC CRM & 52nd FRBR/LRMoo SIG Meeting | September 26, 2024
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A-QuB - Searching for...

alJ’ ~ M')Mi'fégﬂiiﬁ'ﬁ'ﬁim Data Exploration » A

A

Q Explore Data

Searching for...

Object (291)
Monument (58) +
Place (98)
Site (47)

Digital Object (780)

Display Place (22)

7T CTUUC ORIV OZTTO T NDRN/LNIVIOUOU OO l‘lmlll 91 m
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A-QuB - Searching the entities of a specific type

Q Explore Data cfz = i 9

S hing for...
:

Select Tarpet Entity *

Object (291) v

Containing keyword °

Q SEARCH (& RESET

Data Results (291 results)

| NAME | TYPE | COLLECTION | IMAGE |

Toayiépa HTR2571 ToayiEpa KepapIka

?‘F ORT H iSI_ @ ApUBTANDG ANIM442 ApUBaihog Kepapika

INSTITU

10
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A-QuB - Browsing the search results

© Information Card of ApUupBalAogc AMM442
(Object)

© Information Card of ®aioTdc (Site)

Q Explore Data

i |« ApUBaMog AMIMA442
Searching for... |

Select Target Entity *

< PREVIOUS ENTITY (APYBAANOEZ AMM442 (OBJECT))

| - ApGBaidoc « ©aIOTOC

Object (291) -

| « MnAGg |

« QUIOTOg

Containing keyword

| « Kepapikd |

« B0 QIIVOG - TOg Iwvag T.X.

HIDE THIS SIDENAV

« AiBouoa 1A - MpoBnkn 2a

Data Results (1 resuits)

« ApUBairoc. TEAN Sou-apyéc Tou ql. T.X.

| NAME TYPE COLLE

ApOBOAAOG AMIMA42 ApUpairog Kept

& DOWNLOAD CSV

First | Previous n Next @ | ast
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A-QuB - Searching by relation

Inspecting the
monuments
and the
objects found
in them

@FORTH S\G

INSTITUTE OF COMPUTER SCIENCE

Searching for...

Select Target Entity *

Monument (58) =

Containing keyword o

... related ... to entity b4 o

Select Relation *

Select Related Entity *

is finding place of

= Object

Containing keyword Q

® RESET

Data Results (31 resuits)

MONUMENT NAME

lepd MuBiou ATTOMWVG a1 FOpTUVO

AvarKTopo GaigTol

OBJECT NAME
Emypapi Go377
Emypapr Go399
Ayahua ABnvas pe aryida AMMB15
Ayaiua Hpag TUTTOoU Borgese AMMBG16
AQIEpWPATIKN TTIYpapr AMMS93
Kohooaiaio dyahpa MNMUuBiou ATTOAAMUVOC AMIMEZ29
Nisog AMMA4
MOVWTO TPOTIBWTO KUTTEAAD M10119
TuApaTa amd Tpdmeda TTpoc@opwv AMMS0
Tgpayiba pe TapdoTtach XBuwy Z-Ke0
Moopa M10527
Zgpayida pe TapdoTagn aydypou I-K345
AiBivog kKépvog AMMAS
TpigpTng M10560
MAAvog Gickog KepapelkoU Tpoyol M3549
Zepayloua AMMA1

[ LGoc ARARAAL

12
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A-QuB - Searching by relation value (date)
|_oaes ey x J8

Select Target Entity * Select Relation * Select Related Entity *

Object (291) v has production date v Date

Containing keyword o From Date Until Date

© Bo¢ aiuvag T BOC alvag T

Searching all objects
that have production

date the period

8th - 6th century BC

Data Results (13 results)

| OBJECT NAME DATE
Emiypagn Go377 T0C QIuvag X,
ApUpoihog AMIM442 80¢ mwvag - 7og QIuvag T.X.
Mhakidio AMM49E T0C QIuvag X,
ApUpaiiog AMMSTY Méoa Touw aiwva T.X.
Emiypagn Go3g9 600 - 525 MX.
CeWwPETPIKGS TTBOC PE apxaikn emypagi AMMAST? TEAN Bou ciwva 17X

; FORTH iSI_(CJ‘, Pavlos Fafalios (fafalios@ics.forth.ar)
59th CIDOC CRM & 52nd FRBR/LRMoo SIG Meeting | September 26, 2024 13

STITUTE OF COMPUTER SCIENCE



mailto:fafalios@ics.forth.gr

A-QuB - Searching by muliiple relation values
.. related .. to entity x_ o

Select Target Entity * Select Relation * Select Related Entity *

Object (291) v has material v Material
Containing keyword Aigoc X

Containing keyword Q

Searching all objects that

i) have a specific material m —_— =
oo oo ... reiaie ... 10 ent
Va’ue, ,,) are Of a speC’f’C Select Relation * Select Related Enty‘ = o

CU”'U"CI’ periOd, iii) Qre Of Cl was produced during period ¥ Cultural Period -
specific type AND

NeoAIBiki Tepiodoc X

ntaining keyword Q

... related ... to entity ® o

Select Relation * Select Related Entity *
has type ¥ Type Y
AND
SuoowpaTwpa X

%?ﬁiFORTH iSL (CJ. Containing keyword Q
- INSTITUTE OF COMPUTER SCIENCE 14
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A-QuB - Searching by relation chain

Searching for... ... related ... to entity X

Select Target Entity *

Select Relation * Select Related Entity *

Object (291) - has finding place - Site

Containing keyword o Eon BINInGEC o Q o

Searching all objects _

that have as finding < i or . o enfity :
place the site in which « i place of ~ i |

an th ero b j e Cf wdas Object__156__AMM_463.

Containing keyword Q 22:23‘4292?_3?39 ipg
found on

Search Results ¢ o

63
aVBoWITOUopPo

Q, SEARCH ® RESET

Data Results (14 results)

OBJECT NAME SITE NAME
i FORTH iSI_ CJ. QokEAvgo KOTTEA O M23628 Aylog lwdavvng, OaIoTog
E Kepdhl yuvaikeiou gidwhiou AMM463
INSTITUTE OF COMPUTER SCIENCE

Ayiog lwavvng, OaIoTog
QokéAuEo KUTTEARO M23629 Ayiog lwdavvng, GaioTog
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A-QuB - Data export for external/offline analysis

Downloading
the search
results for
external
analysis

SL

INSTITUTE OF COMPUTER SCIENCE

Searching for...

Select Target Entity * Select Relation *

Object (291) " has material "

Containing k

Data Results (236 results)

OBJECT NAME
Toayitpa HTR2971
Toayiépa F57
Emypapn Go37T
MAAIVN OQQUIPIKI WAQOC YE EYXAPOKTN DIOKGTUNan A
Aplpaihoc AMMA42
Nooygidio Alli34

Qokehugpo KUTTEAAD M23628
AvOpIKO ayaipa AMMEDS
Ayaipa Sdhsiag AMMETD
KapToGoyn pe wnho adl M25350
AiBivo TTepiaTTo o oyfua Taupokepaing AMM

& DOWNLOAD CSV

First = Previous n 2 3

D7 CIoOUOT ORIV OZTTO TINE

... related ... to entity x o

Select Related Entity *

Material "

Containing ke

H -

Fil

B X Cut

le Home Insert Page Layout Formulas View Developer

Book - Excel

Foxit Reader PDF Q Telln

0 : Calibri S KA T == #-  EeWapText General -'- E)ﬂ Normal Bad Good Neutral
5 Copy ~
Paste L PEE . === = - - <0 00 Conditional Format as _ Explan 1
5 et el B I U FES b A === Merge & Center $-9% 1 B9 S Check Cell xplanatory Input Linked Cell
Clipboard i Font i = Number i Styles
w21 2 e
A B | ¢ D | E F | e | 8 | v | 3 K oL M | N | O | P | o R
1_
2_
3 |material Count of object2
4 |Opyavika Katdhowma 1 .
— Count of object2
5 |Apyupog 1 oume
6 |Ogtd 1 Count of object? by material
7 |EhedavtdSovto 1
8 |Xohwog, Ootd 1 MnAog I 159
9 |AlBog (pdpuapo) 1
10 | Acukn méota 2 Aifoc I 12
11 |[Ootpea 2 .
12 |Koviapar 3 Xahkog NN 20
13 |Xpuodg 3 .
14 |Xohkdg 20 Xpuooe B 3
15 |AlBog 42 Koviapa W 3
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17| Ootpea 02
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20 . .
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Other systems offering a similar interface

0 ResearchSpace
https://researchspace.org/

a Sparnatural
https://sparnatural.eu/

Keyword search Semantic search Records

« Find: People WAS CREW AT Ship where ships arrived at Barcelona

-
i Person was crew at kShip

WHERE

arrived

-
“Sh\'p 9 Place Barcelona
at

Found 604 matches

13114 Moys

Filter Results
subject
Agustin Farche Saura

Agustin Fernandez

A e o Aol

Timeline

Chart

— @
t‘ Artwork displayed at Al Museum

([ Where } |

- ®

-—

& Artw

»
Where
' Person birth date s

Date From 01-01-1500 to 31-12..,

hitps://rs.sealitproject.eu/

TITUTE OF COMPUTER

List . ® o= Q)
& Artwork author P rerson Michelangelo » Caravaggio

Pavlos Fafalios (fafalios@ics.forth.gr)

59th CIDOC CRM & 52nd FRBR/LRMoo SIG Meeting | September 26, 2024
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A-QuB - The configuration model

0 Definition of the searching categories of entities

Searching for...

Object (291)
Monument (58)
Place (98)

Site (47)

Digital Object (780)

Display Place (22)

0 Definition of the entity relationships

Searching for... ... related ... to entity X o

Select Target Entity * Select Relation * Select Related Entity *

Object (291) - has production date - Date -

Containing keyword o From Date Until Date

© 80¢ qwvag T.x BOC QIvag .

UL U OV T T O T [P T I S TS O I T I |
€R SCIENCE h =4 59th CIDOC CRM & 52nd FRBR/LRMoo SIG Meeting | September 26, 2024
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A-QuB — The configuration model

* File: config.properties

Defining the categories of entities

entities

entities.
entities.
entities.
entities.
entities.
entities.

entities.

entities.
entities.
entities.
entities.
entities.
entities.

entities.

entities.

R T T e S e

[ O T o TR 6 O S T i I %

.sourcelUrivVariable =

1,2,3,4,5,6,7,68,9,10,11,12,13,14,15

.name ¥ Object

.instancesQuery = SELECT COUNT (DISTINCT ?2uri) [[FROM_GRAPHS]] WHERE { [2uri a <http://www.cidoc-crm.org/ci
.searchQuery = SELECT DISTINCT ?uri ?name ?type 2collection ?image [[FROM GRAPHS]] WHERE { ?uri a <http:/
.sourceUriVariable = ?uri

.exploreQuery = SELECT ?name ?type Zcondition ?main material ?found in ?found in found in ?2collection (C
.exploreVariableTypes = found in:4

.entityType = LITERAL

.namse F Monument

.instancesQuery = SELECT COUNT (DISTINCT ?Zuri) [[FROM_GRAPHS]] WHERE { [2uri a <http://www.cidoc-crm.org/ci
.searchQuery = SELECT DISTINCT ?urli ?name ?site [[FROM GRAPHS]] WHERE |{ ?uri a <http://www.cidoc-crm.org/

Purl

.exploreQuery = SELECT ?name ?type ?loc ?2loc location ?si ?si_ site ?2responsible organisation (CONCAT (st
.exploreVariableTypes = loc:3;s51:4

.entityType = LITERAL

.name F Place




A-QuB — The configuration model

* File: config.properties

Defining the entity relationships

relations

relations.
relations.
relations.
relations.
relations.
relations.
relations.
relations.
relations.

relations.

relations.
relations.
relations.

relations.

T [ T —

e R e S R [

T 6 T O T I %

.sourceFilterPattern =

.destinationFilterPattern =

lame

.destinationEntity = 7

.relationGraphPattern =

1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,1¢,17,18,19,20,21,22,23,24,25,2¢,27,28,29,30,31,32,33,34,3

.name ¥ has condition

.sourceEntity = 1

.destinationEntity = 11

.relationGraphPattern = ?object[[i]] <http://www.cidoc—crm.org/cidoc—crm/P102 has title> ?2titl
.sourceUriVariable = Zobject[[1]]

.sourceShownVariables = Zobject name[[1i]]

.destinationUriVariable = ?cond[[]j]]

.destinationShownVariables = Zcondition[[]]]

[ [REGEX (?object name[[i]1]1)1]
[ [REGEX (?condition[[3]11)1]

[ [VALUES (?object[|[1]11)1]
[ [VALUES (?cond[[J11)11

has material

.sourceEntity = 1

—_

2object[[1]]

o=t T T2 11

<http://www.cidoc—crm.org/cidoc—crm/P45 consists of> ?mat

PR o L L L M [—



The problem...

* Configurating the system for use in a particular use case (dataset) can be
very time consuming

* depending on the complexity of the data (humber of categories, number of category
relationships, etc.)

* need to define the graph patterns for the categories and relationships

 AQuB for Messara Museum
* 15 categories, 35 relationships
e Configuring AQuB took several days

* SealiT Project (Maritime History):
* Around 15 categories and >200 relationships!
e Configuring ResearchSpace took months!



Towards a generic configuration

* Creation of a generic configuration for CIDOC CRM
* Rely on the idea of “Fundamental Categories and Relationships”

Tzompanaki, K., & Doerr, M. (2012). Fundamental Categories and Relationships for intuitive

guerying CIDOC-CRM based repositories. ICS-FORTH Technical Report, 429.
https://publications.ics.forth.gr/tech-reports/2012/2012.TR429 Intuitive qguerying CIDOC-CRM.pdf
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Towards a solution

* Creation of a generic configuration for CIDOC CRM
* Rely on the idea of “Fundamental Categories and Relationships”

Tzompanaki, K., & Doerr, M. (2012). Fundamental Categories and Relationships for intuitive

guerying CIDOC-CRM based repositories. ICS-FORTH Technical Report, 429.
https://publications.ics.forth.gr/tech-reports/2012/2012.TR429 Intuitive qguerying CIDOC-CRM.pdf
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Creating a generic configuration

7 fundamental Categories:

Actor

Place
Thing

Period/Event
Concept/Type

Time

Dimension

entities
entities
entities

entities.
entities.
entities.
entities.

entities.
entities.
entities.

Yo
TAL
e

.1

OPFTICE

entities.
entities.
entities.
entities.

entities.
entities.
entities.

Jname = Actor
-l.instancesQuery = SELECT COUNT (DISTINCT ?uri) [[FROM GEAPHS]] 1
.1l.searchQuery = SELECT DISTINHNCT ?uri ?label ?class ?type [[FRCM
?uri a <http://www.cidoc-crm.org/cidoc-crm/E35% Actor> . OPTICHA
OPTIONAL {?uri <http://www.cidoc-crm.org/cidoc-crm/P2 has type>
1l.exploreQuery = SELECT ?labkel ?name ?type ?type more ?birth pe
l.exploreVariableTypes =
l.sourcelUriVariable = 7uri
l.entityType = LITEELAL
2.name = Flace
2.instancesQuery = SELECT COUNT (DISTINCT ?Zuri) ::FRCH_ERRPHS"i
2.searchQuery = SELECT DISTINCT ?uri ?label ?class ?type [ FROM
a <http://www.cidoc-crm.org/cidoc-crm/E53 Flace> . OFTIONHAL { #

AL {?uri <http://www.cidoc-crm.org/cidoc-crm/P2 has type> 7t
2.exploreQuery = SELECT ?label [[FROM GRAPHS]] WHERE { [[URI]]
2.exploreVariakbleTypes =
2.sourcellriVariable = 7uri
2.entityType = LITEELL
3.name = Thing
3.instancesQuery = SELECT COUNT (DISTINCT 7Zuri) [[FRCM GEAPHS]] |
3.searchQuery = SELECT DISTINCT ?uri ?label ?class ?type [[FROM



Creating a generic configuration

116 fundamental Relationships

e connecting the fundamental categories pairwise

relations.
relations.
relations.
relations.
relations.
relations.
relations.
relations.
relations.
relations.

relations.
relations.
relations.
relations.

ralatiamo

s s e e I I

% TR O % I % B %

name = has type
BourceEntity = 1

name = has type
SourceEntity = 2
destinationEntity

ammirTrerallrs Wariahla

relationGraphPattern

destinationEntity = 5

5

-

relationGraphPattern =

BourceFilterPattern =

371

Factor[[i]1]

AestinationFilterPattern

place[[1]]

o

=TT

-

[ [REGEX { 7actor label[[1 }

L=

<http://www.cidoc—crm.org/cidoc—crm/E3% Actor> ; <http://wwWww.cido

a
SourcelriVariable = Factor[[i]]
.sourceshownVariables = Yactor label[[1
TAdestinationlUriVariable = 7type[[d]]
.destinationShownVariables = 7type label[[]]]

<http://www.cidoc—crm.org/cidoc-crm/E53 Place> ; <http://www.cido




Creating a generic configuration

Searching for...

Select Target Enfity *

Thing (54) M

Important:

o Inference for the SubclassOf
relationship must be enabled
(or materialized)

Containing keyword

Results Search the results x
LABEL CLASS 4\ TYPE
ship Andrea % Ship % briganting %

ship Angelina % Ship % briganting %




Creating a generic configuration

Searching for...

Select TarEet Entity *

... related

Select Relation *

... to entity

Select Related Entity *

Actor (193)

-

was present at

-

Period/Event i

Containing keyword

Results

ACTOR LABEL

Francesco Saverio Proto %

O

Containing keyword Q

Important:

Inference for the SubpropertyOf
relationships must be enabled (or
materialized)

EVENT LABEL

Vioyage of ship Andrea %

Birth of Francesco Saverio Proto %
Employment of Francesco Saverio Proto %
Payment to Francesco Saverio Proto %
Vioyage of ship Andrea %



Creating a generic configuration

Searching for... ... related ... to entity x o

Select Target Entity = Zzlect Relation * Select Related Entity * -

Actor (1935) was present at Period/Event

Containing keyword Containing keyword Q

Important:

[ r r o | P i a

relations.l7.name = wWwas present at

relations.l7.sourceEntity = 1 The COnfiguratiOn O_f thiS I'EIationShip

relations.l7.destinationEntity = 4
relations.l7.relationGraphPattern = ?event[[j]] <http://www.cidoc-crm.org/cidoc—fcrm/P1l2 occurr

relations.l7.sourcelriVariable = Yactor[[i]]
relations.l7.sourceShownVariables = Zactor label[[1]]

Results relations.l7.destinationUriVariable = Pevent[[d]]
relations.l7.destinationShownVariables = Zevent label[[J]]
relations.l7.sourceFilterPattern = [[REGEX(?actor label[[i]])]] [[VALUES(?actor[({[i]]1)1]]

ACTOR LABEL relations.l7.destinationFilterPattern = [[REGEX(?event label[[3]1])1] [[VALUES(?ewvent[[i11)1]

TOyAOE OT SIp ANOTET S

E s o Proto % Birth of Francesco Saverio Proto S
rancesco Saverio Proto
Employment of Francesco Saverio Proto %
Payment to Francesco Saverio Proto %

Vioyage of ship Andrea %



Other important aspects

* Other important inferences that should be enabled/applied
* ‘owl:sameAs’ relationships
* ‘broader than’ relationships for types
 ‘falls within’ relationships for places
(and the same for other transitive properties)



Ongoing work

» Testing the generic configuration (i.e. testing all the 116 relationships)

. Crealting the part of the configuration that allows exploring the entities in the
results

* What (generic) information to show for each category of entities?
(e.g. show appellations, types, timespans, connected places, etc.)

e Connection with RDF visualizer (another tool developed by FORTH)
* Improving the Ul
* Preparing a detailed documentation

* Our plan:

e To have (publicly available) an A-QuB deployment which one can directly use
for exploring their CIDOC CRM based datasets

e Upload your dataset -> Start exploring it



Thank youl!

Questions?

TECHNICAL
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