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Why visualize? @ ITIN=ERIS

®Visualizations help humans find commonalities and gaps
* Highlight aspects of interest

@Can function as a conversation starter around FAIRness and implementation
of the FAIR principles



What to visualize? DITIN=ERIS

®Connectivity and overlap of FICs, FERs, the FAIR Principles

®lmportant: think about what you want to know and formulate your
guestions before starting the visualization process



How to visualize? @ ITIN=RIS

@RDF graphs contain

Leonardo Da Vinci
nodes and relationships @ /
between those nodes |

@Any network analysis
tool can work but one
designed for semantic
relationships is
recommended

>

is interested in

The Mona Lisa
G

Person 14 July 1990
. La Joconde a Washington

https://www.w3.0rg/TR/rdf11-primer/
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Examples | @ITINSRIS |

https://www.w3.org/TR/rdf11-primer/

Training current Rls staff and user communities: FIP Visualization, online, 30 January 2025
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GO FAIR Implementation networks (INs) FER overlap @ ITINERIS
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@In Grafo
@By hand

. Resource
. Shared resource

Kristina Hettne, CDS University Library

Training current Rls staff and user communities: FIP Visualization, online, 30 January 2025



Biodiversity-ecosystem FER overlap @ ITIN=ERIS

Biodiversity-ecosystem sciences
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Marine sciences FER overlap @ ITIN=ERIS

Marine sciences
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@ITIN=RIS

FER centric

Red: communities
Blue: resources

| zo..
CC-BY Kiristina Hettne, Leiden University Libraries
Created with GraphDB



FIC centric
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FAIR Principle centric @ ITIN=ERIS |

F2: Which A d a
metadata schemas & - @ =
do you use for - @ |
findability? @ ® _

Infrastructure for

| Red: communities

~ - : Blue: resources
CC-BY Kiristina Hettne, Leiden University Libraries
Created with GraphDB



Creating graphs in GraphDB

Training current Rls staff and user communities: FIP Visualization, online, 30 January 2025

|

@ITINSRIS |
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https://www.w3.org/TR/rdf11-primer/



https://www.w3.org/TR/rdf11-primer/

Background knowledge: the FIP Ontology @ ITINERIS

®Need to understand the ontology to generate useful graphs

FAIR Implementation Profile (FIP)

FAIR Guiding Principles

(and Sub-Principles) (data steward) . _
A Digital Object Type

has-data-steward
_ declared-for-digital-object-type
FAIR Implementation
refers-to-principle Community FAIR case study
declared-by declared-for-case-study
FIP Question considerations
~— FAIR-Enabling Resource

FIP
FIP Data-related . _
Question refers-to-question Declaration ~ Available FAIR-

'Enabling Resource

declares-current-use-of /
declares-planned-use-of /
declares-planned-development-of /
declares-planned-replacement-of

FIP Metadata-

FAIR-Enabling Resource
related Question

to be Developed

https://peta-pico.github.io/FAIR-nanopubs/fip/index-en.html



https://peta-pico.github.io/FAIR-nanopubs/fip/index-en.html

Example data @ITIN=ERIS

®FIPs in .trig format:

®Digital Repository of Ireland

* WorldFAIR WP13. (2024). WorldFAIR WP13: repository-level FIP for Digital
Repository of Ireland. Zenodo. https://doi.org/10.5281/zenodo.11386616

@Leiden University Digital Collections

* Hettne, K., de Vos, M., van Wijk-Zielstra, L., Gambardella, A., & Verhaar, P. (2024). FAIR
Implementation Profile for Leiden University Libraries Digital Collections. Zenodo.
https://doi.org/10.5281/zenodo.14416614



https://doi.org/10.5281/zenodo.11386616
https://doi.org/10.5281/zenodo.14416614

GraphDB desktop application @ ITIN=ERIS

@GraphDB free:

* Free to use
* Download from: https://graphdb.ontotext.com

G (d p h D B by {*:ontotext

GraphDB is an enterprise ready Semantic Graph Database, compliant with W3C Standards. Semantic graph databases
(also called RDF triplestores) provide the core infrastructure for solutions where modelling agility, data integration,
relationship exploration and cross-enterprise data publishing and consumption are important.



https://graphdb.ontotext.com/

Setup instructions @ ITIN=RIS

@Register at https://graphdb.ontotext.com
@Download GraphDB free
@Install the download on your computer



https://graphdb.ontotext.com/

Setting up a GraphDB database (or »repository») (1) @ITIN=RIS

@Create a new repository

: Q, f? Cultural_heritage_FIPs Fj en
GraphDB .
Repositories ©

@) Import
Repositories fram: Local {§} &
! i . : ' . ()
%9 Explore o & [ Cultural_heritage_FIPs - RuNNING - A repository for FAL. b QW
{} s [ FIP_visualization_UBL-DC - RUNNING - A repository tov... S Lk Q@ T
- SPARQL

Monitor v (#) Create new repository . _ @ Attach remote location

{ll‘\:? Setup -
o GraphDB 10.8.2 - RDF4J 43.15 « Connectors 16.2.13 - Workbench 2.8.2 « ® 2002-2025 Ontatext AD. All rights reserved.



Setting up a GraphDB database (or »repository») (2 @ ITIN=ERIS

Q [y Culwral_heritage_FiPs g en

GraphDB

Create GraphDB repository

@New GraphDB Repository & e e ]

S
@ EHEE Repository description
{} SPARCL Read-cnly
) Cultural_heritage_FIPs - B en
Q & g @ N o Inference and Validation
Rubazet ROFSE-Plus (Optimized) & 2, Custom ruleset.
4 ™ {§> Setup .
@_’) ] - @ Dizable owlsameds
| "'l Gra phDB REPOSItory Repositories
Enahble consistency checks
@ Explore \/ GraphDB repositories store data, answer queries and Users and Access
q execute updates. ) AL Enable SHACL validation * BHACL options
anagement
{} SPARQL g ™ My Settings Indexing
- Entity 1D siza 9 32-bit A04oit
E0| Ontop Virtual SPARQL Connectors
i A% bt ko
Monitor Ontop repositories translate data stored in an SQL database Chuatar Enable context index
to a virtual SPARQL endpoint.
A S Plugins @ Enable predicate list index
r::;! Setup ~ Ve ~
LRI Enable full-text search (FTS) index
Repositories EX| FedX Virtual SPARQL Autocarmplete
FTS indexes to build default, iri o
Users and Access FedX repositories provide transparent federation of multiple RDF Renk {comma dalimited)
SPARQL endpoints under a single virtual endpoint.
ACL Management JOBC
FTS index for default
My Settings SRR e & xusdstring literats
GraphDB 10.8.2 - ROF4. 43.15 - Connectors 16.2.13 - Workbench 2.8.2 - ® 2002-2025 License
Connectors SR c—
Mintntawt AN Al rinbite paemmeimed FTS In.’JEI fOr lu" text none
ﬂ Lab e indesting of IRls
Queries and Updates
@ Help =4 i
Cuery timeout o o Thrcws exception on queny timeout
[seconds)
Limnit query results: i L

Cancel Create



Setting up a GraphDB database (or »repository») (3) @ITIN=RIS

@New repository shows up in list as «inactive»

¢ Q % Cultural_heritage_FIPs - g en
GraphDB Repositories

@) Import
Repositories from: Local & &~
@r Explore — -4 E’J Cultural_heritage_FIPs - RunnING - A repository for FAI... L L QW g
s [ Digital_repository_of_Ireland - inacTive - A repository ... _ S &L @ B
{-} sparaL
& [ FIP_visualization_UBL-DC - RUNNING - A repository to v... S &L Q@ B
Monitor v

@ Create new repository . @ Attach remote location
{cE} Setup ~
Repositories



Setting up a GraphDB database (or »repository») (4) @ITIN=RIS

@Click on connect repository icon

¢ Q £ Cultural_heritage_FIPs - g en
GraphDB Repositories

@) Import
Repositories from: Local &5 &P
@ Explore — -4 E’J Cultural_heritage_FIPs - running - A repository for FAI.. S L bH O W g
& “ — jtory_of_lIreland - iNacTivE - A repository ... L& LY@ &
{-} sparaL
Fod E‘J FIP_visualization_UBL-DC - runNING - A repository to v... & & b lf;i T =

@ Create new repository . @ Attach remote location
{::E} Setup ~



Setting up a GraphDB database (or »repository») (5) @ITIN=RIS

@Repository is connected 1

¢ Q £ Digital_repository_of_reland - (R en
GraphDB L _
Repositories

@) Import
Repositories from: Local {5 &
@ Explore o &5 [ Cultural_heritage_FIPs - RUNNING - A repository for FAI... S L HO@ B
S _lary_nf_lreland-ﬁuuume-Arepmsitury cont... L QW &
{-} sParaL
Fod E‘J FIP_visualization_UBL-DC - runnING - A repository to v... & & b lf;l T =
Monitor v

@ Create new repository . @ Attach remote location
{::E} Setup ~



Setting up a GraphDB database (or »repository») (6) @ITIN=RIS

@®Go to Import

Q £ Digital_repository_of_Ireland - (g en

Import o

User data Server files @

0 Upload RDF files & GetRDF data from a URL {} Import RDF text snippet

=3 All RDF formats, up to 1,024 MB " All RDF formats Type or paste RDF data

& Explore other file import options - Server files import and the GraphDB REST API.
Monitor v
@ Setup o @ Import RDF files from your computer, from a URL, or type or paste RDF data X

The file size limit for uploads can be changed by setting the graphdb.workbench.maxUploadSize (D property.

& Lab v Import execution

» Imports are executed in the background while you continue warking on other things.
Hel » Toreimport a file, URL or text snippet click the Import button again.
® €p » Interrupt is supported only when the repasitory is local.



Setting up a GraphDB database (or »repository») (7) @ITIN=RIS

@Select »Upload RDF files»

Q £ Digital_repository_of_lreland - (g en
Import o

User data Server files @'

0 Upload RDF files & GetRDF data from a URL {} Import RDF text snippet
=3 All RDF formats, up to 1,024 MB " All RDF formats Type or paste RDF data

& Explore other file import options - Server files import and the GraphDB REST API.

Monitor v

@ Setup o @ Import RDF files from your computer, from a URL, or type or paste RDF data X
The file size limit for uploads can be changed by setting the graphdb.workbench.maxUploadSize (D property.

& Lab v Import execution

» Imports are executed in the background while you continue warking on other things.
Hel » Toreimport a file, URL or text snippet click the Import button again.
v . L
® P » Interrupt is supported only when the repasitory is local.



Setting up a GraphDB database (or »repository») (8) @ ITIN=ERIS |

@®Use default settings

Import settings

Target graphs @ 0O Fromdata  The default graph — Named graph

http://example.com/graph...
Enable replacement of existing data

The supperted RDF formats are .ttl .ttls .rdf .1j .n3 .nt .ng .trig .trigs
Arix brf .owl .jsonld .xml .rdfs .ndjsonld .ndjson .jsonl, as well as

their .gz versions and .zip archives
Cancel Only upload




Setting up a GraphDB database (or »repository») (9) @ITIN=RIS

@Imported file shows up

GraphDB{

Q £ Digital_repository_of_Ireland - = en

Import o

(1_.) Import
@ Explore v

{} SPARQL

User data Server files @

q) Upload RDF files & GetRDF data from a URL {} Import RDF text snippet
C= All RDF formats, up to 1,024 MB " Al RDF formats Type or paste RDF data

& Explore other file import options - Server files import and the GraphDB REST API.

Mame % Size 3 Uploaded |3 Imported 3 Context 3

2025-01-30, 2025-01-30,

el tri ;
WorldFAIR WP13 CULTURAL HERITAGE FIPO1.trig  121.30kb 0915 09:15

® Help £ & |mported successfully in less than a second.
Added 977 statements



Exploring a GraphDB repository

@Start exploring! ESEMEE Class hierarchy

—————>

@) Import

@ Explore ~

Graphs overview

Class hierarchy
Class relationships
Visual graph

Similarity

{} SPARQL

Class Count @

©

np:Nanopublication

@ITIN=RIS

- Digital_repository_of_lreland - i} en
(=0

All graphs Q ®© @\ Q CL),

fip:FIP-Declaration _



Exploring a GraphDB repository @ ITIN=ERIS

-y Digital_repository_of_lreland - iH en
Q. [ Digital_repository i

Class hlerarChy All graphs Qe & @ fipFIP-Declaration
& mpor
@Explm . Class Count ® View all 53 instances in SPARQL

Q:
] Q, Search class insta

e —" http://purl.org/nanopub,/termp/fip- & -
declaration-np/58277f74-4708-4dba-adeb-

Class relationships Col
npxindex... fip:FAIR-... d47081b9490a/15dcB36¢-31h1-447¢-9043

Visual graph 20d1c1703ec1/15c9%eaac-bac9-430b-804d-

d92cc574df243declaration

Similarity nexNanop...

http:#/purl.org/nanopub/termp/fip-
declaration-np/58277f74-4708-4d6a-ade6-
d47081b9490a/15dc836¢-31b1-447c-9043-
90d1c1703ec1/1834197d-4860-49¢1-b7f5-

Monitor v np:Nanopublication fip:FIP-Dec| ocvesteracamecraton

http://purl.org/nanopub/termp/fip-
declaration-np/58277f74-4708-4d6a-ade6-
{@,} Setup hd d47081b9490a/15dc836¢-31b1-447¢-0043-
20d1¢1703ec1/Tac7bc8d-3999-4db6-a9bb-
ee7479db4a2b3#declaration

{} SPARQL

http://purl.org/nanopub/termp/fip-
fpFIP-Na-Chelce D.. declaration-np/58277f74-4708-4dba-adeb-
® Help v d470810b9490a/15dc836¢-31b1-447¢-9043




Create a visual graph @ ITIN=ERIS

Q (% Digital_repository_of_Ireland - [ en

@®Paste IRI GraphDB
@C“Ck «ShOW» @)Import

Visual graph o

Easy graph
@ Explore = Search for an IRI to view it and configure the visualisation through the Ul without using SPARGL
Graphs overview 081b9490a/15dcB36c-31b1-447¢-9043-90d71¢1703ec1/15¢%aac-bac9-430b-804d d920c574df24#dec|aratior{ m -
Class hierarchy Hint: "abC’ matches "abC*), "ab c*" and "sb-c*
Class relationships
Advanced graph configurations @ .Greate graph config

Similarity
Define how the visualisation works by writing your own SPARQL queries

{} Rl No graph configs

Saved graphs

FI1-D_declaration_UBL-DC_vs_wp13-cultural-heritage Easy graph S L oW



View and expand your start graph @ ITIN=ERIS

@®View declaration GraphDB

@Click expand icon Q) import

- Digital_repository_of_Ireland - R en
Q E_J (R

Visualgraph @ pa«q e z@e

@ Explore ~

Graphs overview

FIP-Declaration
Class hierarchy
Class relationships - 1
)
Visual graph 2
¥
(== & . : ! refrE horquestHn declarat declared-bry .,-,.-f.wp-|3,_|:u|[ur‘-.:'3|
Similarity ¢ IP-Question-F2 e R
{-} spParaL i
g
2
5
i
Monitor v s
MARCXML



View and expand your start graph @ ITIN=ERIS |

@Explore declarations further

d Q £ Digital_repository_of_Ireland - (g en -
GraphDB Visual graph o DA IBS




Inspiration: use two FIPs and compare declarations @ ITIN=ERIS

@Leiden University Libraries Digital Collections
@Digital Repository of Ireland
@FIP question F1-D (data)




Live demo (if enough time) @ ITIN=ERIS

@Keep your questions in mind



Recap DITIN=RIS

®We visualize FIPs to help humans find commonalities and gaps
®FIPs are Nanopublications and can be visualized as RDF graphs
®GraphDB is a useful tool for visualizing RDF as graphs

®You need a dataset in RDF and GraphDB installed on your computer
®First create a repository in GraphDB, then fill with data and explore



DITINERIS
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